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DETERMINATION OF CHICKEN WHITE AND RED MEAT
MIXTURE GRINDING PROCESS OPTIMAL CONDITIONS
TO INCREASE MEAT WATER FIXING ABILITY

Nataliia Stukalska

Ph.d. (Engineering), Associate professor of the

Department of technology of restaurant and ayurvedic products
National University of Food Technologies

Iryna Sylka

Ph.d. (Engineering), Associate professor of the

Department of technology of restaurant and ayurvedic products
National University of Food Technologies

UKRAINE

Purpose of this study is to determine regressive dependence of water fixing
ability of chicken white and red meat mixture (filet + leg) upon process conditions,
which may be used for verification of effect of grinding process parameters and
prediction of water fixing ability increase due to certain process parameters.

During research it has been used Box-Wilson method active experiment plan,
which permits to save labor cost of research.

Water fixing ability is determined by compaction method

To improve grinding process of chicken meat raw material (filet+leg) to increase
water fixing ability we need to compare different variants of process, consider and
present conclusions about effect of a number of factors at this parameter. The varying
parameters have been selected as follows: N (x1) — shaft speed, rev/min; d (x2) —
mesh size, m-10°3; F(x3) — raw material feed force, H; a (x4) — blade angle, deg.

During experiment we used BRAUN meat grinder with mesh size 3 and 6 m-10-
3, straight and curved blades, Lenze frequency converter, which controls main drive
shaft speed, potentiometer for power measurement.

Half-replicated four-way experiment (241) with defining contrast xsa=xix2x3 has
been implemented. That's why 8 trials with double replication, which have been
randomized by random numbers, have been performed.

Statistical processing of the results of the experiment was performed according
to the method of Adler Yu.P., which allowed to obtain a regression function, which
adequately describes the influence of the grinding process conditions to increase the
moisture-binding capacity of minced meat from a mixture of white and red chicken
meat (fillet+shin) in the ratio 1:1,% and is suitable for forecasting and control.

After calculation of factor interaction regression coefficients equation is as
follows:

y = 6547+ 0.72x, + 0.11x, — 0.08x, + 1.07x, — 0.85x,x; +
0.03x;x, — 1.05x5x, (1)
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Equation (1) is not suitable for practical calculations. Thus using transfer
equations from code to natural values of factors (N, d, F, a), expressions of code
factors via their natural values were defined:

_ N-110 _ d-45 _ F-1 a8l
X175 T X227 g 3T G Xe T

0.5 30 (2)

After mathematical transformation of equation (2) an equation, which describes
dependence of 1:1 chicken white and red mince-meet water fixing ability upon
grinding conditions, has been received:

WFA = 52.41453 + 0.5939N + 0.07208d + 8.75094F +
010335a— 0.04266NF + 0.00002Na — 0.07021Fa (3)

Thus, regression functions in code and natural values of varying factors, which
adequately describe their effect on optimization parameter, has been received.

On the basis of preformed researches it has been proposed rational conditions
of 1:1 white and red chicken mince-meat (fillet+thigh) grinding process: main drive
shaft speed - 150 rev/min; mesh size - 6:10° m; raw material feeding force - 15 N;
blade angle - 90 °.
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ELGAMAL ENCRIPTION

Nataliia Saichyshyna
student
Kharkiv National University of Radio Electronics

UKRAINE

This work is devoted to the field of encryption and algorithms for data encryption.
The concepts of cryptosystem and its types are considered. Detailed attention is paid
to the well-known scheme of EIGamal. Formulas for key generation, decryption and
encryption are given.

A cryptosystem is a combination of hardware and hardware tools and
instructions, encryption and decryption algorithms that allow you to encrypt plain text
and then decrypt it.

Symmetric cryptosystem. A coding method when the same key and the same
coding algorithm are used for encoding and decoding is called symmetric. In a
symmetric encoding method, key K is secret, private [1]. You can deliver a secret key
to subscribers:

* physically on electronic information carriers (disks, flash cards, etc.), on plastic
cards, in the form of passwords that the administrator personally communicates;

« over the communication channel in encrypted form. In this case, it is necessary
that the subscribers already have the means to transmit classified information.

In practice, a combined model of working with private keys is usually used:

* long-term keys are physically delivered to subscribers;

 using long-term keys, the session keys used in only one communication
session are encrypted and transmitted;

« secret information is encrypted based on session keys.

Asymmetric cryptosystem. System in which to encode

one key Kx is used, and for decoding, another key K2 is called asymmetric. In
an asymmetric encoding method, one key can be public, the second key can be
private, secret. Using one key, open information is encrypted by the sender, the
second key is used by the recipient to decrypt the ciphertexts.

In an asymmetric cryptosystem, each interacting subscriber generates a key
pair - open, accessible to any user of the information system, and closed, secret,
known only to the subscriber.

The ElGamal scheme is a public-key cryptosystem [2] based on the difficulty of
computing discrete logarithms in a finite field. The cryptosystem includes an
encryption algorithm and a digital signature algorithm. AlGamal's scheme is at the
heart of former US Digital Signature Standards (DSA).

Key generation

» A random prime number p of length n bits is generated.

* An arbitrary integer a is selected, which is a primitive (primitive) root modulo p.

» A random number x is selected from the interval (1, p), which is coprime to p-1.

*y =ax (mod p) is calculated.

The public key is the triple (a, p, y), the private key is the number x.

Encryption

Message M is encrypted as follows:

* A random secret number k is chosen that is coprime to p - 1.
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+ Calculated

y = a k (mod p),

0 =M *yk (mod p), where M is the original message.

A pair of numbers (y, ) is a ciphertext.

It is easy to see that the length of the ciphertext in the El Gamal scheme is twice
as long as the original message M.

The final stage of the EI-Gamal scheme is decryption. Knowing the private key
x and taking into account the fact that M = (& * y p-1-x) (mod p), the initial message
M can be calculated from the ciphertext (y, 8) by the formula:

M=y -x*& (mod p)

Picture 1 shows the operation scheme of the EI-Gamal encryption algorithm.

W—\

y=a"(mod p) Meio,1,..,p-1}
x - random number - |<x < P -2

sender

precomputations| k- random.:lsksp-2

Y ak {mod p)

d=M. yk (mod p)
- | .f_ EJ

M '{"- & (mod p)

Pic. 1. Scheme

Due to the fact that the number k is arbitrary, such a scheme is also called a
probabilistic encryption scheme. The probabilistic nature of encryption is an
advantage for the EI-Gamal scheme [3], as probabilistic encryption schemes exhibit
greater strength compared to schemes with a specific encryption process.

As a result, the disadvantage of the El Gamal encryption scheme is the doubling
of the length of the encrypted text compared to the initial text. For a probabilistic
encryption scheme, the message M itself and the key do not uniquely determine the
ciphertext. In the El-Gamal scheme, it is necessary to use different values of the
random variable k to encrypt different messages M and M .

References:

[11 Elgamal, T. A. (1985). Public-Key Cryptosystem and a Signature Scheme Based on Discrete Logarithms
(aHrn.). IEEE Trans. Inf. Theory. IEEE, 1985. Vol. 31, Iss. 4. P. 469—472. ISSN 0018-9448.
doi:10.1109/TIT.1985.1057074

[2] Menezes, A. J., Oorschot, P. v. & Vanstone, S. A. (1996). 11.5.2 The ElGamal signature scheme //
Handbook of Applied Cryptography (anrn.) CRC Press. 816 p. (Discrete Mathematics and Its Applications)
ISBN 978-0-8493-8523-0

[3] Tsiounis, Yiannis; Yung, Moti (2006). "On the security of ElGamal based encryption". Public Key
Cryptography 1998. Lecture Notes in Computer Science. 1431: 117-134. doi:10.1007/BFb0054019. ISBN
978-3-540-69105-1.
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EVALUATION OF THE PARAMETER'S SENSITIVITY OF
DYNAMIC SYSTEMS MODELS OBTAINED BY THE
PROJECTION METHODS

ORCID ID: 0000-0002-5294-1756 Hanna Dymova
Candidate of Technical Sciences, Phd., Associate Professor,

Department of Management and Information Technology

Kherson State Agrarian and Economic University

ORCID ID: 0000-0001-7857-0802 Oksana Larchenko
Candidate of Agricultural Sciences, Associate Professor,

Department of Management and Information Technology

Kherson State Agrarian and Economic University

UKRAINE

Solving the problems of complex dynamic systems control optimizing and their
identification with partially observable output signals becomes much more
complicated and can be solved under certain assumptions regarding the system
matrices structure. Let us apply a generalized approach to solving the problem of
controlling a multidimensional system with coordinates inaccessible to observation.
In this case, only the output signals can be measured directly. When investigating
the possibility of optimal control, we proceed from the fact that the system is
described by the vector-matrix differential equation [1, 2, 3]

X = A(t)X(t) + B(t)u(t) + (), (1)

where: X(t) —n-dimensional vector representing state variables; U(t) — k-dimensional vector
representing control actions; M(t) — s- dimensional vector representing external
random influences; A(t) — coefficients matrix of the processes occurring in the
system; B(t) — control matrix.

The solution to equation (1) has the form

K(t) = O(t,t,)X(t,) + j[@(t, 7)B(2)i(z) +fi(r) Jdz, 2)

to

where: O(t,7) = e _ system transition matrix.

The constructing optimal controls principle for a dynamic system is determined
by the quality index with constraints, under which the physical implementation of the
dynamic system optimal control is guaranteed. While implementing digital control
systems, the quality indicator is determined by the quadratic form:

Iy = i{[%%k)—ﬂk)lmk)[id (K) - X(K)]+ A0'(k ~DH(k ~Da(k -}, ®)

where: X* (k) — the desired state vector; Q, H — positive definite symmetric matrices; 1 —
constant multiplier.

The first term in (3) gives a deviation from the given process at any time, the
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second term takes into account the limitation of the control action energy [1, 3, 5, 6].
By appropriate choice of the matrix Q, any coordinate of the process state can be
made more important and effective for assessing the quality of the system in
comparison with another variable. By choosing the elements of the matrix H, it is
possible to impose the desired constraints on the control actions energy. Optimal
control consists of determining a sequence of control vectors
u’'(0),d'@),...,d"(N —1) that minimize the expected average value of the quality
indicator [1, 3, 4].

The aggregate of the initial mathematical model (1) and quality criteria (3) that
determine the sensitivity functions are called the sensitivity model of the system under
study.

Conclusions. Projection techniques for studying dynamic systems allow, with
a certain selection of matrices Q and H, to solve the problem of finding a quasi-optimal
control with a certain accuracy with incomplete observation of the system output
signals. Investigation of the obtained models dynamic's systems for sensitivity makes
it possible to determine critical changes in the eigenvalues of the system operator
and to predict unstable operating modes of the system. The solution of the stability
problem for the model of a dynamical system (1) is determined by the structure of the
matrix A, its rank, type and multiplicity of the roots of the characteristic polynomial
and is solved by the method of perturbation theory different orders of eigenvalues
and eigenvectors based on Gershgorin's theorems. The stability of the dynamic
system model is determined by the location of the eigenvalues on the complex plane.

References:

[1 Tyt0. (1971). CospemerHas meopus ynpagneHus. Mockea: MalmMHOCTpoeHme.

[2] [Oepycco M. (1970). MpocmpaHcmeo cocmosHul 8 meopuu ynpaeneHus. Mocksa: Hayka.

[3] [Owmoea T.0. (2020). Memodu i modeni ynopsOKysaHHs eKcnepuMeHmanbHoi iHghopmauii Ons
ideHmugpikauii i npoeHo3ysaHHs cmaHy 6esnepepsHux npouecie. XepcoH: KHuxkose BuaasHuyTeo MM
Buwwemupcokui B.C.

[4] Cengx 3.1. (1982). OnmumansHoe ynpagneHue cucmemamu. (T. 3). Mocksa: Pagno u cssb.

[6] PosenBaccep E.H. (1981). YysecmeumenbHocms cucmem ynpagneHus. Mocksa: Hayka.

[6] PanHwke K. (1979). Modenu HadexHocmu u YyscmeumesnsHocmu cucmem. Mockea: Mup.
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FORMATION OF VIBRATION ACCELERATIONS IN THE
VERTICAL DIRECTION IN THE CARGO TROLLEY TRAVEL
WHEEL

ORCID ID: 0000-0002-5449-3512 Evgen Slepuzhnikov
PhD, lecturer department of special chemistry and chemical technology
National university of civil defence of Ukraine

ORCID ID: 0000-0003-2862-7131 Iryna Avdieienko
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Kharkiv National University V.N. Karazin

SCIENTIFIC ADVISER:

ORCID ID: 0000-0002-5248-273X Nataliia Fidrovska
Doctor of technical sciences, professor,

professor department of building and road cars

Kharkiv national automobile and road university

Ukraine

Bridge cranes are the most widely used hoisting machines in modern production,
ensuring their reliable and uninterrupted operation is a very important task [1, 2].

The durability of the bridge crane depends largely on the durability of its metal
structure, which receives quite significant variable loads [3, 4]. Cyclic operation of the
crane causes rapidly changing processes of loads not only in time but also in
magnitude [5]. This requires a very careful determination of all power factors that
occur during the operation of the bridge crane, both static and dynamic [6].

The main loads that occur in the metal structure of the bridge crane, occur during
lifting and operation of the mechanisms of movement of the truck and the bridge [7,
8]. Many works have been devoted to the assessment of the influence of structural
parameters of movement mechanisms on dynamic loads in metal structures [9, 10].

We proposed a new design of the running crane wheel with an elastic insert
[11, 12], which significantly reduced the dynamic loads during the operation of the
movement mechanism [13].

The «Ultra-B-I» complex was used to measure the vibration accelerations that
occur during field tests of the bridge crane trolley (Fig. 1).

Fig. 1. General view of the vibration measuring complex «Ultra-B-I»
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The software that is part of the vibration measuring complex allows you to build
in real time the dependence of vibration accelerations on the frequency, as well as to
determine the spectral composition of the signal.

The research was conducted on an existing bridge crane. The vibration
measuring complex was located directly on the object of research. The sensors were
installed at the control points of the crane truck and were connected to the analog-to-
digital converter by means of wires placed on the crane beam. The latter allowed for
direct control over the modes of operation of the crane.

The study of the vibration state was carried out on the axis of the driven regular
running wheel of the cargo crane of the bridge crane and on the axis of the driven
modernized running wheel of the cargo crane of the bridge crane.

Vibration measurements were performed at different speeds of the trolley on the
crane bridge, as well as at different operating modes.

References:

[11 Haniszewski, T. (2017). Modeling the dynamics of cargo lifting process by overhead crane for dynamic
overload  factor  estimation.  Journal  of  Vibroengineering, 19 (1), 75-86.  doi
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[2] Castro, J. C., Palafox, E. H., Gdmez, L. H., Mendoza, G. S., Grijalba Y. L., Lopez, P. R. (2019). Analysis of
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Fuzzy conclusion is used in command and control systems, knowledge
representation, decision-making support, approximation, construction of artificial
neural networks, optimization which are widely used in military, economics and other
fields [1-3]. Introduction of the program and project management methodology in the
defense resource planning and management system allows to offer a new methodical
approach. This approach is used for rationale of the ways of equipping military forces
with armaments taking into account the cost of life cycle stages of armaments [4-5].
Given the fuzzy data on costs at each life cycle stage, the authors propose to apply
the fuzzy logic to solve the scientific problem using modern software [6, 7].

At the planning stage in order to minimize the need for armaments acquisition
and maximize the obtaining of capabilities the authors carried out modeling using the
output linguistic variable of armaments utility (Fig. 1) [8-10].

Utility is a measure of ensuring that the subject (consumer) receives the supply
of material resources (armaments) and is dependent on the need [11-13]. The fuzzy
conclusion model uses the apparatus of logical operations according to the Mamdani
algorithm. In doing so, the input cost estimates for alternative armaments and their
utility values are calculated.
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Fig.1. Descriptive model of fuzzy conclusion of determining
the armaments utility for obtaining the capabilities

The modeling was carried out on the example of the capability development for
a mechanized brigade of the Armed Forces of Ukraine [14, 15]. This capability is
based on Armoured personnel carrier (APC) 70, APC 80, APC 3DA, APC 4E.

According to the fuzzy conclusion model (Fig. 1), we defined the criteria for
evaluating armaments at the life cycle stages "Utilization" and "Support" which are
presented as input linguistic variables in Table 1.

Table 1
Linguistic variables and their terms

Set of input linguistic

variables (V) Term set of the input linguistic variable

B 1— ammunition costs during a 1 — cost is within the cost limits of existing sample,
armaments utilization «P»

a 2 — cost is several times higher than the cost of
existing sample, «N»

B >— energy costs (fuels and a 1 — cost is within the cost limits of existing sample,
lubricants) in use «P»

a 2 — cost is several times higher than the cost of
existing sample, «N»

B 3— material costs during a 1 — cost is within the cost limits of existing sample,
storage (short-term, long-term) | «P»

a » — cost is several times higher than the cost of
existing sample, «N»

B s—regular maintenance costs | a1 — cost is within the cost limits of existing sample,
after the end of storage «P»

a 2 — cost is several times higher than the cost of
existing sample, «N»
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Table continuation 1

Set of input linguistic
variables (V)

Term set of the input linguistic variable

B s— acquisition of
consumables, tools and spare
parts during disposition laterally
and in depth

a 1 — cost is within the cost limits of existing sample,
«P»

a 2 — cost is several times higher than the cost of
existing sample, «N»

B & — maintenance costs

a 1 — cost is within the cost limits of existing sample,
«P»

a > — cost is several times higher than the cost of
existing sample, «N»

B -— acquisition of additional
maintenance and repair
equipment (n) for a unit (the
cost of which is approximately
equal to the sample cost)

a1 —no need, «P»
a 2 — requires certain number of n" equipment, «N»

B s—costs for repair by military
units

a 1 — cost is within the cost limits of existing sample,
«P»

a > — cost is several times higher than the cost of
existing sample, «N»

B o— costs for repair by
operational-level repair units

a 1 — cost is within the cost limits of existing sample,
«P»

a 2 — cost is several times higher than the cost of
existing sample, «N»

B 10—costs for repair by
industries

a 1 — cost is within the cost limits of existing sample,
«P»

a 2 — cost is several times higher than the cost of
existing sample, «N»

Output linguistic variable (W)

Term set
of the output linguistic variable

Utility

a1 — max equipping with armaments «P»
a 2 —min equipping with armaments «N»

The authors applied the MATLAB software environment for the design using the
Fuzzy Logic Designer package [16, 17].

To build a rule base we defined the term sets of input and output linguistic
variables (Table 1) in the fuzzy conclusion model (Fig. 1) in addition to input linguistic

variables.

To construct the set V, W (Table 1) the authors defined the basic term sets
Positive (P) and Negative (N) [18, 19].

Having calculated the number of rules we obtain:

R= af =210 = 1024.

The weighting factor is not used in the rules (the weight of the rules is the same).
Input linguistic variables have two terms according to the set V, namely:
P, if their value is less or equal to the cost of existing sample of the same type

in service;

N, if their value is greater than the cost of a sample in service.
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1024 rules are formed by exhaustive search of the rule provisions using the

input terms (P, N), and the conclusions for each rule match the output linguistic
variable which also has two terms (P, N). If the algebraic sum of the of the nth rule
provisions exceeds 0.5 the value of output linguistic variable equals to the term N.
And vice versa if it does not exceed 0.5 the value is equal to the term P.
Obtaining all possible consumer’s data concerning the costs of armaments utilization
for intended purpose, a cost diagram was constructed (Fig. 2) for summarizing the
provisions. For this purpose, the values (Table 2) which illustrate the weighting factor
of the armaments estimate criteria at the life cycle stages "Utilisation" and "Support"
were normalized [20-22].

Fig.2. Diagram of cost estimation of alternative armaments according
to the input linguistic variables

Fuzziness introduction step (fuzzification) is the procedure for defining the
values of the fuzzy set membership function based on the available data. Fig. 3
selectively illustrates an example of determining linguistic variables which are
necessary for the membership functions construction for APC 3DA.

Table 2
Weight of criteria

Criteria 1 2 3 4 5 6 7 8 9 10

Weighting | 0,0004 | 0,358 | 0,008 | 0,0095 | 0,003 | 0,096 | 0,003 | 0,143 | 0,229 | 0,151
factor

Estimates for respective linguistic variables define the boundaries of the fuzzy
set in the form of a trapezoidal fuzzy interval. We obtain the value for APC 3DA by
selecting 35 items and analyzing their intended use during training, repair and other
activities for two years. Therefore, the service life was brought in line with the costs
determined for peacetime in the guiding documents, and the calculations correspond
to the armament-related costs of the unit according to the armaments number of the
mechanized battalion and the service life of 20 years. The term of use is based on
experience of utilizing armaments depending on the branch of the military, and the
number of armaments is defined taking into account direct and associated costs and
in line with the number of battalion armaments [14, 23].

The results of the enlarging calculations (millions UAH) were used during the
fuzzification, their numerical values are given in (Fig. 3), namely:u,(a) = 32, us(a) =
0,85, ug(a) = 23,1,uq(a)= 45,5.
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Fig.3. Diagram of cost estimation of alternative armaments
according to the input linguistic variables

Alternative armaments have the minimum and maximum values at the
trapezoidal fuzzy interval which are different from the sample values in this example.

Action 3 in the mechanism of fuzzy conclusion is an approximation of the
dependence «input-output» based on linguistic statements formed by the rule base
and logical operations on fuzzy sets:

—aggregation means determining the credibility of each rule provisions using
logical conjunction T (AAB) =T (A) T (B) (Table 3);

Table 3
The value of membership functions
Input linguistic The value of the membership function
iabl W) Term
variables ( APC 70 APC 80 APC-3DA | APC-4E
p 1 1 0 0
1 (B1346)

N 0 0 1 1
P 1 0.98572 0.84511 0

2(B2)
N 0 0.01428 0.15489 1
P 1 0.98596 0.07045 0

5 (Bs)
N 0 0.01404 0.92955 1
p 1 1 1 0

7 (B7)
N 0 0 0 1
P 1 0.75322 0.48814 0

8 (Be)
N 0 0.24678 0.51186 1
P 1 0.93520 0.38088 0

9 (Bo)
N 0 0.06480 0.61912 1
P 0.45513 0 1 0.90800

10 (B 10)
N 0.54487 1 0 0.09200
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— activation is carried out by determining the credibility of each rule conclusions
(Fig. 3) B={by b,,... b, };

— accumulation means combining membership functions of the conclusions
that form a new set D on the universe Y (Fig. 4).

1y (@)

Fig.4. Accumulation of the conclusion for the output
linguistic variable "Utility"

Fig. 5 shows numerical values of action 4 in defuzzification procedure using the
interface of the Fuzzy Logic Designer package. The armaments utility values in the
model of fuzzy conclusion are obtained by the center of gravity method and shown in
table 4.

Table 4
Utility estimates
Utility value depending on the membership function
Armaments Trapezoidal membership Z (S) -shaped membership
function function
APC 70 0,38 0,331
APC 80 0,353 0,3
APC3DA 0,409 0,513
APC 4E 0,667 0,711

(Ll JARRATTIRRRIRRRRROANGE )« b

Fig. 5. Obtained armaments utility values
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Conclusions

Armaments with the lowest utility values obtained are the most appropriate for
equipping military forces and obtaining (developing) maximal capabilities. The
modeling constraints are related to the current armaments technical requirements
(their technical level coefficients) [24 - 26]. The existing research results show that
the APC 3DA is the only armament sample with optimal utility which meets the
technical requirements in contrast to the APC 70 and APC 80 which do not meet the
requirements and the APC 4E with non-optimal utility.

The application of the developed model while adopting the methodology of
program and project management in defense resources planning and management
system at the present stage allows to:

—automatically select the armaments from many alternatives taking into account
the cost of life cycle stages, without involvement of experts, and increase the
effectiveness of defense resources management;

—process Big Data information resources at all life cycle stages of armaments
inventory of branches and services of the Armed Forces of Ukraine using a
mathematical apparatus capable of processing fuzzy data.
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UKRAINE

The continuous increase in the complexity of modern industrial systems and
facilities, as well as the constantly growing requirements for their functional reliability
are quite significant prerequisites for the further development of theoretical postulates
and practical applications in matters of control and technical diagnostics.

The operability of a controlled object is usually called its state in which it is able
to perform the specified functions, while maintaining the values of the parameters in
the redistributions established by the regulatory and technical documentation. A
malfunction is interpreted as an unacceptable deviation of at least one of the
parameters characterizing a dynamic system from the set nominal value. The general
problem of maintaining the continuous operability of a dynamic system under the
influence of destabilizing factors can be divided into two relatively independent
subproblems:

1. Determination of the technical state of the control object based on the results
of measurements of input and output signals in the event of malfunctions,
disturbances, unforeseen changes in parameters, unaccounted for nonlinearities,
noise and other destabilizing factors. An example of solving such a problem under
the influence of destabilizing factors in an indefinite structure can be the work [1]. In
work [2], the estimation of faults in the presence of disturbances of an uncertain
structure is carried out together with the state of a linear dynamical system.

2. Management of the assessed state by changing the parameters, or the
structure, or both together on the principles of self-organization in order to preserve
the performance of the control object.

In practice, the most frequently used methods for constructing technical diagnostics
systems use a priori known information about the characteristics of individual signals, for
example, amplitude or frequency properties. In this case, you can control either the signal
level or its dynamic range. The main disadvantages of this group of methods are: the
need for a priori information about the specified characteristics; the inevitable
dependence of these characteristics on the selected operating mode of the system,
which is not always known a priori and which can vary significantly.
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Within the framework of the modern model-oriented concept, to eliminate the
above disadvantages, it is proposed to introduce the concept of a residual difference
signal, which does not depend on the selected operating mode of the system and
specifically reacts to the occurrence of faults. The values of the difference signal
characterize the discrepancy between the variables of the actually operating system
and the variables calculated using an a priori specified mathematical model. Based
on the accepted mathematical models, it is possible to obtain a variety of dynamic or
static relationships between different system variables and any discrepancy between
them can be used as a residual difference signal. Thus, the procedure for generating
a difference signal can be interpreted as generating a signal with structural
redundancy.

Such a structure is shown in (Fig. 1) and was first mentioned in work [3],
however, it did not receive wide recognition among specialists due to discrepancies
in terminology, until it was represented in the generally accepted form [4].

Input Control Output
L . » -
object
D)
u(t) Difference
signal

Fig. 1. Scheme of the formation of a generalized difference signal

According to fig. 1, the system in the form of either a specialized processor or
an algorithm F1(u, y) generates an additional, redundant signal z(t), which together
with the signal y(t) form a difference signal r(t) that satisfies the following invariance

condition:
r(t)=F,[ y(t)z(t)]=0. (1)

This condition must be met exactly in the absence of faults. In the event of a
malfunction, the invariant relations are violated, and the difference signal must differ
from zero. In the simplest case, a system duplicate can be used to generate a
generalized difference signal, i.e. the F1 system is just a copy of the current system
and has the same input as the original system. In this case, the system output signal
y(t) in block F1 is not required. Block F1 for this case is just a simulator of the current
system. The signal z(t) is the simulated output of the system, and the difference signal
is z(t) — y(t). The simplicity of receiving such a signal is its advantage, and the price
of this advantage is the lack of stability guarantees in the event of system instability,
since in this case the open-loop model is used, despite the fact that the whole system
is under feedback control. A way out of this situation can be found by replacing the
simulator with an output evaluator that uses the inputs and outputs of the current
system. Now the system F1(u, y) uses both signals u(t) and y(t) to form a linear
estimate of the output y*(t), and the system F2 can be defined as one that forms the
expression F2(y, z) = Q(z — y), where Q is a static or dynamic type weight matrix.
Regardless of the method used, the residual difference signal generator is a linear
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discrete system (processor, program), the inputs of which are the inputs and outputs
of the actually operating system. The generalized block diagram for the formation of
difference signals in the frequency domain is shown in (Fig. 2).

Mathematically, this structure is described as follows:

OECNCIEHE) ] S NE ORI HENERT

Here, Hu(s) and Hy(s) denote matrix transfer functions that can be realized in a
linear stable system. The difference signal is formed in such a way that in the absence
of faults it is zero, and in the case of their occurrence it becomes nonzero, i.e.

r(t)=0, if and only if f(t)=0. (3)

To satisfy these conditions, the above transfer functions must satisfy the
boundary conditions

H,(s)+H,(s)Gy,(s)=0. (4)

Controlled object

Output
e

Y(s)

Difference
signal
(s) e

Difference signal former

Fig. 2. Scheme for generating a difference signal in the frequency domain

Equation (2) is a generalized representation of the generator of various
differential signals. In this case, the design of the generators of the difference
signals, in essence, is reduced to the choice of the matrix transfer functions Hu(S)
and Hy(s), which must satisfy equation (4). There are several ways to generate
difference signals, which correspond to different ways of parameterizing the
matrices Hu(s) and Hy(s). One of the possible ways is to transform these matrices
to a given canonical form with excessive degrees of freedom. Using these extra
degrees of freedom, it is possible to obtain the desired characteristics of the
difference signal by choosing the appropriate forms of representation of the matrix
transfer functions Hu(s) and Hy(s).

Malfunctions can be detected by comparing the estimates of the decision
functions from the differential signal with the threshold functions T(t) in accordance
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with the verification rules:
J[r(t)]<T(t)forf(r) =0,

J[r(t)]>T(t) for f(t)# 0.

If the practice test is positive, i.e. the threshold value is exceeded, a decision is
made that a malfunction has occurred. There are many ways to define thresholds and
decision functions. For example, as the decision function J[r(t)], one can choose the
norm of the difference vector signal, and as the threshold function T(t), choose a
certain constant positive number — the case of a fixed threshold [5, 6].

Conclusions. The difference signal shaper is an integral part of the system
withfunctionally stable control, the residual signal, in this case, can be interpreted as
a signal with structural redundancy. Within the framework of the modern model-based
concept, the concept of a residual difference signal is defined, which does not depend
on the selected operating mode of the system and specifically reacts to the
occurrence of faults. The classical approach for obtaining the differential signal of the
system containing information about the malfunction has been analyzed, the
advantages and disadvantages are considered. The algorithm of the generalized
generator of the residual difference signal is considered, which is a linear discrete
system (processor, program), the inputs of which are the inputs and outputs of the
actually operating system. This algorithm works regardless of the method used to
obtain the difference signal. The terms and results described in this work are in
demand in the direction of developing systems of functionally stable management
based on model-oriented methods.
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Introduction. The use of fuzzy logic is always relevant in determining
membership functions (MF). This task is usually performed by experts or based on
researcher’s subjective judgment [1-2]. This paper proposes a new method for
constructing MF which allows us to determine the function change intervals based on
mathematical calculations.

Most notably, the use of the proposed method is possible only if you use fuzzy
logic for decision-making systems to assess various objects or foresight. This paper
will consider the technological foresight to defining critical technologies.

The issue of MF construction is quite common and discussed among experts
[3-5]. However, the authors failed to find scientific papers on determining the MF
using equidistant points. In addition, we know nothing about the use of fuzzy logic in
the technological foresight.

The proposed method comprises three steps.

1. Approximating the distribution of technologies according to their
criteria-based criticality estimates.

Having carried out preliminary research to determine the technology criticality,
we get estimates for each criterion. That is, each technology obtains corresponding
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criticality estimate for each criterion. After receiving such data, it is possible to perform
an approximation, i.e. to find an approximate function that shows the growth of the
estimate by certain criterion for all technologies. By placing the technologies on the
x-axis in criticality ascending order, we can obtain an approximate function that
monotonically increases.

In the course of repeated calculations, the authors concluded that the most
reliable approximate function is a third or higher degree polynomial.

2. Differentiating the approximate function and defining equidistant
points.

In the vicinity of the point where the derivative is equal to one, the increment of
the function and the increment of the argument are equal. The name of such a point
is not a common concept, so the authors propose to call it "equidistant point” [6].

If the approximate function is a third degree polynomial we have two equidistant
points (Fig.1).

VvV x

Fig.1. Approximate function f(x)f1(x)

Figure 1 shows that there are two intervals where the function is changing. For
f(x) on the intervals x<x1 and x>x2 the increment of the function increases much more
than the increment of the argument, in contrast to x1<x<x. where on the contrary the
increment of the function increases insignificantly in comparison with the argument.

The approximate function can also be of a different type when on the intervals
x<x1 and x>x the increment of the function increases much less than the increment
of the argument and on the interval x1<x<x2z the increment of the function increases
much more than the increase of the argument.

If we recall that the x-axis is a list of technologies in criticality ascending order,
it is logical to conclude that technologies before point x; will have the lowest criticality,
while technologies after point x, - the highest. We propose to consider the interval
between these points as a fuzzy interval. It does not matter whether the approximate
function is of the first or second type because in the same function the nature of its
change will be different in these intervals.

3. Construction of MFs.

The theory of fuzzy sets does not require choosing the type of MF absolutely
precisely. In this paper we will use a piecewise linear MF [7].

Having obtained equidistant points, we construct the MF of input linguistic
variables (LV). In this case, the point (y1) of the minimum value of the term N is the
point of the maximum value of the term P and vice versa for the point ya.
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The y-axis of the approximate function f(x) is the argument for MF u(y).

We propose to co
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Fig.2. Growth graph of criteria estimates

We obtained an a

pproximate function with 98% reliability:
y = -0,016x3+0,324x?>-0,803x+1,535

The next step is to differentiate:

y/=—-0,048x2 + 0,648x — 0,803 = 1.

We found equidistant points:
X1 = 3.92; x» =9.58.
Next, we determined the criticality values (y1=2.4; y»,=9.5) for determine the crisp

boundaries of the MF (

u@) 4

Fig. 3).
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Fig.3. Membership function

e proposed method for constructing MF allows us to determine

the intervals of function change free from experts’ subjective judgment. Determining
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points.

ively on mathematical calculations using so-called equidistant
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From the technological foresight perspective, this enables us to find a criticality

level which is mathematically grounded and minimum satisfactory.

The analysis showed that the application of the proposed method of

constructing MF and fuzzy logic in general is much better than the decision of the
expert commission based on generalized estimates.

All of this, in turn, allows us to prevent miscalculations in technological forecasts

and identify the most promising technologies.

The main area of further research may be to determine the intervals of MF

change for more than two terms.
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Abstract. Cement production is one of the most common man-made air pollutants. In this
regard, the need for dust collection in this process is obvious. The article presents an analysis
of the used structures of dust collection devices in the cement production of the Fergana
region of the Republic of Uzbekistan. Methods of tissue filter regeneration are analyzed. The
results of experimental studies on the state of synthetic fabric bag filters installed on air
purifiers from dust and gas flows are presented. The choice of the standard size, design and
the required number of fabric bag filters was made.

According to official data [1] currently, 22 cement plants in the Republic of
Uzbekistan produce about 11 million tons of cement per year.

The development of the construction industry over the past 5 years has
dramatically increased the demand for cement in both domestic and foreign markets.
In this regard, the Government has set a goal to increase the volume of cement
production to more than 20 million tons per year by 2025. This is planned to be
achieved not by increasing the capacity of existing enterprises, but by building and
commissioning new plants. So, in the Fergana region there are 6 plants with a
capacity of 0.5 million tons per year each, which is 1,400 tons. per day, 4 plants of
the same capacity are being built and are at the stage of commissioning. At the same
time, they ensure 90% cleanliness of the surrounding air pool. There is a share of
emissions, existing dust collectors need to be systematically improved and require
energy and resource-saving developments.

We are conducting research to improve the standard sizes, weaving material
design, design and optimal number of synthetic fabric bag filters themselves. Below
is a detailed description of their work.

The minimum filtering surface of fabrics and the maximum service life of hoses
are achieved by combining short filtration and regeneration cycles. However, if the
efficiency of cleaning gases immediately after shaking is very low and the sediment
is formed slowly, then a high initial speed is nhecessary to ensure the rapid formation
of such a sediment. And then a long period of effective gas purification until the set
value Ap is reached. This method is often used when operating high-temperature
synthetic filters that operate at low speeds and long filtration cycles.
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Fig.1. Dependence of specific resistance of the fabric in the bag filter,
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The power consumption per fan, which is proportional to the aerodynamic drag
of the filter, increases linearly with increasing intervals between regenerations, but
the duration of the filtration cycle at this speed does not significantly affect the energy
consumption, especially in conditions of low gas loads.

At certain values of intervals, a power-law dependence of the energy
consumption on the filtration rate is observed.

The given experimental ratios were obtained when filtering cement dust in
synthetic fabric filters.

After a certain period (from several tens to several hundred hours, depending
on the operating conditions) of filter operation with alternating filtration and
regeneration cycles, the residual amount of dust in the fabric is stabilized and
corresponds to the so—called equilibrium dust content of the fabric and the residual
resistance of the equilibrium dusty fabric. The values of these values depend on the
type of filter material, the size and properties of dust particles, the relative humidity of
gases, the method of regeneration, and other factors.

According to the device features and their classification, fabric filters differ in the
following features:

-the shape of filter elements — bag filters;

-the presence of supporting devices in them — frame;

-at the location of the fan relative to the filter-suction;

-according to the method of tissue regeneration-shaken;

-by the presence and shape of the housing for placing filters-rectangular;

by the number of sections in the installation — multi-section;

the type of fabric used is synthetic.

The size of the sleeves is determined by design features and economic
considerations. the higher the height of the sleeves, the larger their diameter is
usually (this is done in order to reduce the wear of the fabric at the entrance to the
sleeve). Table 1 shows the technical characteristics of the FR type filter units used at
the Ferganacement LLC plant [2].

Table 1
Technical characteristics of FR type filters on OO0 “ Ferencement”
Number of modules 1

Installations 1 2 3

Filter surface area, m2 1320 1980 4620
Number of sections in the module 24 24 24
Number of cells in the section 65 65 65

Length, L mm 2000 3000 7000
Diameter, d mm 130 130 160

Ratio of sleeve length to diameter 15-1 23-1 46-1
Filter material Polypropylene synthetic fabric
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The number of filters in a complete installation: 24 x 65 = 1560 PCs., the total
number of filters in three installations 3x1560=4680 PCs., the total area of the
required fabric-7826 m2.

Stiffening rings are installed in the sleeves to prevent their compression and
facilitate the fallout of dust into the hopper during regeneration at certain distances.
The sleeves are put on the pipes and sealed with clamps with screw clips. The pipes
are provided with annular collars that prevent the sleeves from slipping off. Since this
is where the fabric undergoes the most wear, this part of the sleeves is doubly
reinforced and impregnated with latex.

Fastening of sleeves in sockets by the lower cast-iron tube of a lattice without
branch pipes is carried out by thin spring rings from special steel which after additional
covering with fabric are sewn into sleeves. To avoid flattening, the sleeves are put on
wire frames.

The housings are made of sheet steel, and must be sealed to prevent cold air
from being sucked in, which can cause condensation of water vapor, they are made
hermetically.

The suction filter housings are designed for a vacuum of 3 kPa. Under special
conditions, the design vacuum for housings increases to 10 kPa.

For inspection of hoses when servicing filters in sections, passages are
arranged not only on the pipe grid, but also at the level of the suspension of the hoses.
Each sleeve is accessible from the aisles, and the distance between the sleeves (at
least 50 mm) provides a secure attachment and does not allow mutual friction.
Service of hoses is carried out through hatches.

The disadvantages of the described filters include the complexity of changing
bags and abrasion of the fabric on the frame.

Dust is removed unevenly along the length of the sleeve. Usually, more dust
remains in the middle part of the hoses, which causes an uneven distribution of gas
velocities and faster wear of those places where the regeneration process is more
intense — in the upper and lower parts, depending on the method of shaking.

The minimum filtering surface of fabrics and the maximum service life of hoses
are achieved by combining short filtration and regeneration cycles. However, if the
efficiency of cleaning gases immediately after shaking is very low and the sediment
is formed slowly, then a high initial speed is necessary to ensure the rapid formation
of such a sediment. And then a long period of effective gas purification until the set
value Ap is reached. This method is often used when operating high-temperature
synthetic filters that operate at low speeds and long filtration cycles [3].

According to numerous tests, the residual dust concentration after fabric filters
is 40-60 mg / m3.

For an approximate calculation of the filtration area of a fabric filter with section-
by-section regeneration, the total flow rate of dusty gases entering the fabric (taking
into account air suction in the gas path from the dust source to the filter cloth) and the
flow rate of purge gases or air coming from the regenerated section were determined.

Thus, it is practically established that in many cases the gas load and wear of
the hoses primarily depend on the input concentration and size of dust particles, and
often a large dust content and high dispersion cause the need to increase the size of
the filter. Therefore, the calculation of the required surface of the fabric was based
not on the accepted gas load, but on the amount of dust entering per unit of the fabric
surface [4].

One of the main conditions for the normal operation of fabric filters is to maintain
the required temperature of the cleaned gases at the inlet to the filter and inside it. At
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temperatures higher than indicated in table 2, the service life of fabrics is sharply
reduced, and at temperatures below the dew point, water vapor condensation is
possible, accompanied by the formation of non-removable growths or almost
complete loss of gas permeability of the fabric and increased corrosion of metal parts.

The gas temperature at the filter outlet should be 15-30°C above the dew point
temperature. When the filter is operating under vacuum, measures must be taken to
minimize the suction of atmospheric air in the housing. If necessary, the housing is
covered with thermal insulation. Filters should be installed in warm areas of the room.
If an additional amount of heat needs to be applied to the filter and this cannot be
done by increasing the temperature of the gases in the process apparatus, then the
dusty gas is additionally supplied with air heated by electric heaters, steam heat
exchangers or by direct combustion of natural gas in this air. Installation of electric or
steam heaters inside the enclosure is impractical due to the risk of steam leakage
and dust on the heater surfaces.

The service life of fabrics varies depending on the conditions of use, the design
of the device and the quality of its service. The average service life of the hoses is
from 9 months to 2 years, although it can vary from a few weeks to 10 years. The
guality of installation and maintenance of the sleeves and regeneration mechanisms
has a great influence on these terms.

The economic effect is expected to be achieved from the research aimed at
energy and resource conservation, the calculation of which will be published later.
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Food safety is an important public health issue in all countries of the world.
Modern integrated production and distribution systems lead to the fact that a
significant number of people within a wide geographical distribution in a short period
of time can consume potentially dangerous or contaminated food. The modern
approach to ensuring product safety in developed countries involves the introduction
of enterprises that produce and sell food, food safety management (management)
systems based on the requirements of international standards (CAC, IFS, BRS and
other) The desire to minimize risks and control food safety has led to the creation
and development of various safety management concepts. The most popular among
manufacturers and widespread in the world is a system based on the concept of
analysis of hazards and critical control points (HACCP). Food security is important.
For Ukraine, it has long passed from the rank of a technical problem to a socio-
political one, because it has become a real threat to the health of the nation. The
objectives of these concepts is to reduce the risk of production of a dangerous product
and to ensure its safety and high quality [1].

Food security is an urgent and important issue for Ukraine. There are many
reasons for the decline in security: industrialization of food production; pollution of the
environment, and through it raw materials and finished products, production,
transport and storage infrastructure; ignoring the requirements of technology,
industrial sanitation and hygiene. Therefore, the production of safe cut semi-finished
products (cutlets) from poultry and lentils is relevant.

The aim of the work is to study the chopped semi-finished products for
microbiological indicators during storage and to confirm their quality and safety.

The main tasks are: to investigate chilled and frozen semi-finished products
during storage for microbiological parameters.

During the research, the possibility of replacing beef meatballs with pork, goose,
chicken, bread from wheat flour to germinated lentil flour was studied as a part of the
recipe [2]. Instead of wheat breadcrumbs, cornmeal was used for breading. Melange
and unsalted lard were removed from the experimental recipes. in order to improve
the organoleptic characteristics of semi-finished products the amount of onions was
increased from 2 to 4 kg per 100 kg.
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As control sample was semi-finished products, the recipe of which includes first-
grade trimmed beef, semi-fat pork, bread made of wheat flour, wheat breadcrumbs
for breading (table 1). The semi-finished products were prepared according to the
general technology, chilled (with a temperature in the middle of the product: not higher
than 8 °C) and frozen (with a temperature in the middle of the product: not higher
than minus 10 °C). For further research, the products are stored refrigerated — for 12
hours, frozen — for 7 days.

Table 1
Semi-finished products recipes, kg/100 kg
Name of raw materials Control Ne1 Ne2 Ne3 Ne4
sample

Beef trimmed first grade 36,00 - - - -
Semi-fat pork 20,7 30 - - 25
Goose meat - - 59,7 - 29,7
Chicken meat - 30 - 59,7 -
Melange 1,0 - - - -
Unsalted lard 2,0 - - - -
Fresh onions 2,0 4,0 4,0 4,0 4,0
Sprouted lentil flour - 8 12 10 12
Water for hydration 20 20 20 20 20
Bread crumbs for breading 4 - - - -
Cornmeal for breading - 2 2 2 2
Bread from wheat flour 13,0 - - - -
Salt 1,2 1,2 1,2 1,2 1,2
Ground black pepper 0,1 0,1 0,1 0,1 0,1

Dangerous factors — biological, chemical and physical - can arise at different
stages of the technological process of cutlet production. In particular, pathophilic
microorganisms of the Escherichia coli bacterium (BGKP), mesophilic aerobic and
facultatively anaerobic microorganisms can develop during the stage of raw material
intake, including meat and in case of non-compliance with temperature conditions
during storage, transportation and high humidity. This is the first critical control point
in production. The supplier of raw materials confirms that the product meets the
standards for microbiological indicators in the accompanying documentation. In the
production laboratory also performs organoleptic analysis, periodic microbiological
control of raw material safety indicators.

Failure to comply with sanitary conditions during the technological process,
contamination from personnel or equipment can cause the development of
microorganisms at the stages of grinding and preparation of minced meat, semi-
finished products. Minimization of the development of pathogenic microorganisms is
carried out by cooling or freezing the product. This is the second critical control point.
To maintain the quality of cutlets, it is important to control the correctness of the
technological process of production and packaging.

Maintaining the temperature of the product at a level or below a level sufficient
to prevent the development of pathogenic microorganisms is carried out at the stage
of storage of the finished product.

DSTU 4437:2005 "Semi-finished meat and chopped meat" in 25 g of the product
is not allowed the presence of pathogenic macroorganisms, in particular bacteria of
the genus Salmonella, L. Monocytogenes, 0.001 g of the product of the bacterium of
the Escherichia coli group. When conducting microbiological studies of chilled and
frozen semi-finished products, exceeding the norms for the content of these
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microorganisms was not detected. The number of mesophilic aerobic and facultative-
anaerobic microorganisms, CFU in 1g of product should be no more than 1.0x10".
The results of the research are shown in the table 2.

Table 2
The number of mesophilic aerobic and facultative-anaerobic microorganisms
(CFUIn 1 g) in the experimental samples of semi-finished products

Sample name Study period of chilled semi-finished products
6 hours 24 hours
Control sample 3,3x104 5,4x10 5
Sample Ne1 3,2x10 4 6,3x10 °
Sample Ne2 4,2 x104 6,9x10 °
Sample Ne3 3,8x10 4 6,5x10 5
Sample Ne4 4 5x10 4 6,8x10 °

HasBa 3paska Study period of frozen semi-finished products

1 day 7 days

Control sample 3,3x10*4 3,8x104
Sample Ne1 3,2x10 4 3,6x10 4
Sample Ne2 4.2 x104 4,7 x104
Sample Ne3 3,8x10 4 4,1x10 4
Sample Ne4 4.5x10 4 4.8x10 4

The number of mesophilic aerobic and facultative-anaerobic microorganisms,
CFU in 1g of product both in the control sample and in the experimental does not
exceed the norm established by the standard. The development of microorganisms
in chilled cutlets after a day of storage can cause contamination of raw materials by
microorganisms, in particular lentil flour. At the end of the shelf life, the semi-finished
products are fit for consumption. The development of microorganisms in frozen semi-
finished products after 7 days of storage is insignificant, because the bacteria did not
multiply during anabiosis. One of the ways to prevent of the microorganisms
development in the semi-finished products is to further process the lentil flour at the
stage of adding it to the minced meatballs.

Conclusions. Microbiological studies have shown that the chopped semi-
finished products from poultry meat and lentil flour retain their quality during storage.
Chilled and frozen meet semi-finished products the requirements of DSTU 4437:2005
in terms of microbiological indicators and are safe for consumers.

References:
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Today, due to the extensive development of intensive industrial growing of farm
animals, such as poultry, pigs and, to a lesser extent, cattle, the production of horse
meat almost all over the world, with the exception countries and regions with
traditionally developed herd horse breeding, is inferior to the production of these
animals meat and it is mainly used in the manufacture certain varieties of sausages
to improve the structural and mechanical properties of finished products, as well as
their piguant taste.

There are regions in the world where horse meat is widely used as the main
meat food product. Horse meat is now available in France, Belgium and Sweden,
where horse meat sales outnumber mutton meat sales. In France, horse meat
consumption is 0.4% of all meat consumed. There are about 750 horse meat butchers
in the country and about 11,000 farmers who raise horses for sale for meat. The main
part of horse meat products that produced in France are exported to Italy. Italians
consume twice as much horse meat as the French and love the meat of young
horses, while the French prefer red meat from older horses [1].

Historically, there have been traditions of horse meat consumption in Asian
countries, including Kyrgyzstan, Kazakhstan, Mongolia, in some regions of Russia —
the Altai Republic, Ryazan Region, SAHA Republic (Yakutia), Krasnoyarsk Territory,
Udmurt Republic, etc. Since ancient times, Ukraine has also been a place of
developed horse breeding and supplied the best riding horses for the army. Now
these animals are used as draft force, for obtaining food, medicines, serum in order
to stimulate the fertility of farm animals, in sports.

Today there is a lot of information about the physicochemical, biological
properties of horse meat, which indicate to its high nutritional value and confirm the
possibility of using it as a therapeutic, dietary product.

The results of the nutritional value studies of horse meat (from the dorsal part
of the carcass) (Table 1) are allowed to speak about the possibility of purposeful use
of horse meat in the production of meat products.

The analysis of the chemical composition revealed that horse meat is
characterized by a high (19.9%) protein content with a low fat content (3.0%).
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Table 1
The general chemical composition of horse meat
Raw materials Content, % Moisture:protein | Protein:fat
i ratio ratio
water | protein fat ash

horse meat (from 2610+ | 1900+ | 3.0+ | 100+
the dorsal part of U= P IIE o= S 3,8:1 6,6:1
the carcass) 0,8 0,5 0,1 0,02

[author's development]

The ratio of proteins and fat is important when assessing the nutritional value of
raw meat.Calculations show that the ratio of these nutrients to horse meat from the
dorsal part of the carcassis 6.6:1 and indicates about the high nutritional and
biological value of horse meat.

Muscle proteins of horse meat have a complete set of amino acids in the
required ratio of essential amino acids, while the content of tryptophan, histidine,
tyrosine, phenylalanine and methionine is higher than in beef. Horse meat protein is
characterized by a sufficiently high amino acid balance and it is not inferior to
traditional raw meat (beef, pork, poultry) [2, 3].

The functional and technological properties of horse meat muscle tissue (Table
2), in particular, its water-binding capacity (WBC), which is one of the most important
indicators of raw materials, has been studied. During heat treatment,
physicochemical, structural and mechanical changes occur, that causes the loss of
the bound waterpart. The amount of bound moisture that remains in the muscle tissue
is characterized by the water-holding capacity index (WHC).

At the same time, WHC characterizes the moisture content in muscle tissue and
the amount of moisture that is separated during heat treatment. WHC characterizes
changes in the physico-chemical and structural-mechanical properties of muscle
tissue. This indicator is closely related to the yield of finished products.

Table 2
Functional and technological properties of horse meat muscle tissue
Horse meat Indicators, %
pH
WBC WHC
From the dorsal part of the carcass 73,9+0,8 67,311,1 6,01+0,05

[author's development]

According to the research results, it can be seen that high rates of WBC and
WHC allow the use of horse meat in the technology of semi-finished products. This
will help reduce moisture loss during heat treatment and increase the yield of finished
products.

The use of horse meat, which contains a significant amount of vitamins and
mineral elements, helps to improve metabolism in people with obesity,
atherosclerosis, hypertension, diseases of the heart, liver, pancreas, etc.

Conclusion. The conducted studies of the general chemical composition of
horse meat, indicators of WBC and WHC confirm the expediency of its use in the
technology of meat and meat-containing products.

References:
[1] Jastrzebska, E., Daszkiewicz, T., Gorecka-bruzda, A. & Feli$, D. (2019). Current situation and prospects for
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YKPAIHA

B Haw yac IT-npoekTn BUKkNuKaTb Heabusiky yBary 3 60Ky iHBecTopiB. [1poTe
TaknMm NpoeKkTam TakoX BrnacTuei 6araTto HeBM3HaYeHoOCTen Ta HenepeabadvyBaHMX
PU3NKIB.

B ctaTtTi npoaHanizoBaHo iHBECTULIIMHUN PU3MK NPOEKTIB i3 LWECTN acnekTiB Ta
BCTAHOBJIEHO CUCTEMY iHOEKCIB OLHKM iHBECTULIMHMX pu3ukiB IT-NpoekTiB, a noTiMm
nobyaoBaHo KOMBIHOBaHY Moenb NPOLECY aHaniTUYHOI iepapxii.

B npoueci iHBecTyBaHHs IT-npoekTiB pe3ynbTaTty OLIHKA PU3MKIB B OCHOBHOMY
BM3HA4aloTb YCNix NpoekTiB. [Nnsa OuiHKKU PU3KKIB BigMNOBIAHNX NPOEKTIB HEOOXIAHO
BCTAHOBUTM CUCTEMY iHAEKCIB, W06 o6rpyHTOBaHO BigobpaxkaTu CTyniHb MPOEKTHUX
pU3KKIiB. |HOEKC OUiHKM PU3MKY ANS iHBECTULIM Y NPOEKTU NOBUMHEH BpaxoByBaTw
KOXHY CTOPOHY MPOEKTHUX PU3UKIB i OAHOYACHO KnacudgikyBaTu puU3MKK BigNOBIgHO
Ao ctaHgapTty. MoxHa BuaginuTu wicte ocHoBHMX iHAekciB: HOOKP (R&D) — HaykoBo-
AOCMigHI Ta AOCNIQHO-KOHCTPYKTOPCBKI poB60TN. PU3NKM Taknx NPOEKTIB CTOCYETLCS
HEeBM3HAYEeHOCTi OYiKyBaHOI MeTu 4yepe3 3MiHWM B HayKOBO-AOCNIOHIN AiSNbHOCTI;
TEXHOSNOCMYHI PU3NKN — NI TEXHOMOMYHUMU PU3NKaAMU MaKOTbCS Ha yBasi pU3unKu,
CMPUYNHEH] BTAaCHUMM HeLoNikaMu HOBUX iden Ta HayKOBUX OOCHigKEeHb Ta NOABOK
HLWUMX HOBWUX anbTEPHATMBHUX TEXHOMOrIN; BUPOOHUYI PUBNKM — TakKi PUNKK
CTOCYHTbCHA HEBU3HAYEHOCTI, CNPUYNHEHOT 3MIHOI PiBHS BUPOBHMYOro obnagHaHHS,
NoCTayaHHS CUPOBMHU TOLLO; PUHKOBI PU3MKM — O3HAYal0Tb HEBM3HAYEHICTb NepeBar
PUHKOBOI KOHKYpPEHLii, 3yMOBJIEHY PI3HOMAHITHUMW BHYTPILLHIMA Ta 30BHILLIHIMK
hakTOpamMun; pU3NKN ynpasriHHA — CTOCYHTbCS PU3UKIB, CNPUYNHEHUX TUM, YN MaE
KEPIBHULUTBO €4VMHY [OOMOBSEHICTb LWOA0 IHBECTULIN Yy TMPOEKTU 4YM Hi, Ta
HenpuOaTHICTIO SKOCTI MeHeKepiB Ta nepcoHany, Lo BKAYae AKICTb Ta [OCBIg
MeHeKepiB, pauioHanbHICTb OpraHisauii NpOoeKTIB, HaYKOBICTb MeXaHi3miB
NPUMHATTA pilleHb Ta ynpasniHHA npoekTamun Towo [3, 7]; eKONOoridHi pusnkm —
BIHOCATLCA OO pPU3UKIB, CMPUYMHEHUX KOSNMBAHHSAMW PUHKOBOrO MONUTY B
pesynbTaTi couianbHOro, NOMITUYHOro (NOMITUYHOrO Ta NPaBOBOro), NPUPOLHOro Ta
€KOHOMIYHOro cepefoBuLla, 3anyyeHHs OO0 HauioHarbHOT NPOMWUCIOBOI MOSIITUKN,
MaKpOEKOHOMIYHOro cepefoBuvla Ta NpUPoOAHOro cepefosuwa. Ha gopatok go
BULLIE3a3HAYEHNX KINIbKOX acnekTiB pu3uky, iHBecTuuil y IT-npoektn Takox
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CTUKaKTbCA 3 (PiHAHCOBUMU puU3MKaMW, PU3MKaMKU  (PiHAHCYBaHHSA,
iHTenekTyanbHOI BNAaCHOCTI, KpeOUTHUMU pU3MKamMmn TOLLO.

[ns ouiHkM iHBecTuuUiMHOro puaunky y IT-npoektax cnig 3ocepeanTun yBary Ha
TEXHONOMYHNX PU3NKaX, PUHKOBUX PU3NKaX Ta pU3nKax yrnpasniHHA Towo. Ha ocHoBI
BMLLE3a3HA4YeHOro aHanidy paktopis pu3nKy Mu MOXeMO BignoBigHO nobyayeBaTu
CUCTEMY IHOEKCY OLHKM iIHBECTULINHOIO pu3nky ans IT-npoekTis.

3rigHo 3 BULIE3a3Ha4YeHNUM aHani3oM, MOXHa 3anponoHyBaTu 6a30By OCHOBY
OUIHKMN iHBECTUUINHMX pusukiB y IT-npoektax Ha 6asi metogy aHanisy iepapxii
HEWNPOHHOI MepeXi, K NOKa3aHO Ha PUCYHKY 1.

[ToaaTor

b
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¥
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Hapwapng 1a TeCTyEAHHT HeHporHOT Mepexi

h 4

BropoeaTHeHHS ONIHEKHE (HESCTHIIHEE PHIHKIE B IPOSKTAX

h

Puc. 1. ANropuT™m ouUiHKM iHBECTULLIMHUX PU3UKIB B NpOEKTax

Ha nepwomy etani (6nok 1) npoBoantbcsa 36ip iHopMauii Npo iHBECTULINHI
PU3MKM MPOEKTIB, LWASAXOM eMMipUYHUX AOChiaKeHb (POPMYOTbCS iHAEKCHU, TOBTO
KpuTepii, Wo HeobXigHO OUIHUTWU Onsi BU3HAYEHHA CTEMEHi PU3NKYy MNPOEKTY.
HactynHum etanom (650K 2) npoBoguTbesa 36ip HaB4YanbHUX AaHWUX ANS HEWPOHHOI
MepeXi Ta po3paxyHOK Baru iHAEKCY KpUTEPIiB KOXKHOMO 3 onpalboBaHUX NPOEKTIB 3
3acTocyBaHHAM MeToay aHanisdy iepapxin. TpeTim etanom (6nok 3) € NpoeKkTyBaHHSA
anropntmis ManbyTHLOI HEMPOHHOI MepeXxi, a TakoX i peanisauis B nporpaMmHOMYy
Kogi. Ha yeTBepTOMYy eTani cTBOpeHa HEMPOHHA Mepexa TeCTYeETbCH, NPOBOAUTLCH



December 11, 2020 « Amsterdam, The Netherland e 43

HaBYaHHS HEWPOHHOI Mepexi Ha OCHOBI OTpMMaHWX Ha nonepeaHbOMy eTani
HaBYanbHUX faHux. PiHanbHUM eTanom (6nok 5) € BNpPOBaAXKEHHS HEeWPOHHOI
Mepexi NS OUiHKA pU3NKIB B MPOEKTax.

BucHoBku: B xoai gocnigkeHHs npegMeTHOI obnacTi OuiHKM iHBECTULINHNX

pu3nkiB IT-npoekTiB Gyno BM3HAYEHO 6 KPUTEPIiB OLHKK, a TakoX ccopmoBaHO
anropuTM OUiHKM iIHBECTULINHMX PU3KKIB B | T-npoekTax.

(1]
2]
[3]

[4]
5]

[6]
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AHAII3 MEPEXEBOIO TPA®IKY 3 BUKOPUCTAHHAM
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ORCID ID: 0000-0003-1615-6483 MNapbo IpuHa BonoanmupisHa
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AOLEHT Kadpeapn enekTpoHHMX 3acobiB iHOpMaLiNnHO-KOMM IOTEPHNX TEXHOSOTIN
HauionansHut yHieepcumem «JlbgigCbKa rosnimexHikax»

YKPAIHA

HenepepBHe 3pOCTaHHA NOMNYNAPHOCTI IHTEpHETY, PannoobMiHHUX MepeX,
nocnyr mnOTOKOBOro BiA€O, TOWO, MOPOOXKYE 3pOCTaHHA Tpadiiky B Mepexax
onepartopiB 3B’A3Ky. 3a LUMX YMOB CTa€ 3p0O3yMmino, wo HeobXigHO BNpoBagXyBaTh
HOBI e(eKTUBHI TexHonorii gna ynpasfliHHA Mepexer. TexHonoria, sika Moxe
BMPIWNTK AaHy 3agady, HasmBaeTbca Deep Packet Inspection (DPI) abo TexHonoris
rMMOOKOI NepeBiIpKM NaKeTIB.

Ha cborogHiwHin geHb cuctemn DPl pgosBonsoTe onepatopam B pexumi
peanbHOro 4acy npoBOAMTM aHani3 nakeTiB Ha BCix piBHAX mogeni OSI. Kpim
BMBYEHHS MakeTiB 3a OesKMMW CTaHOapTHUMW napaMmeTpamMu, Mno SKMX MOXHa
OZHO3HA4YHO PO3ni3HaTWN NPUHANEXHICTb NakeTy [0 NeBHOro 3aCTOCYHKY, Hanpuknag,
3a oopmaToM 3aronioBka abo Homepom nopTy, TexHonoris DPI 3gincHioe aHanis Toro,
sk noBOoAUTbLCS Tpadoik B Mepexi. Hanpuknag, Tpadik Voice over IP (VolP) 3a3suyan
MNOYMHAETLCA 3 iHILilOBaHHA ceaHcy, i Toai Garato HeBenukux naketie UDP
BUKOPUCTOBYIOTLCA ONA NepeHeceHHa caMoro Tpadiky A3BiHKIB. Xo4va 3a3HaudeHi
BULLE METOOM € 3aranbHUMN METO4aMM, LLIO BUKOPUCTOBYHOTLCS Yy peanidauisx DPI,
AN NigBULWEHHS TOYHOCTI Ta MOKpaLWeHHS BUSIBIIEHHA NPUHANEXHOCTI nakeTiB oo
TOr0O 44 HWOro 3acTOCyHKy/ npoTtokony, Oinbwicte iHCTpymeHTiB  DPI
BMKOPUCTOBYIOTb 3MilLlaHy peanisauito LMX MEeTOAIB, a TaKoX po3pobnaoTbCA HOBILL
dpopMu aHani3y nakeTiB, Ha OCHOBI MALUMHHOIO HABYaHHSA Ta LWTYYHOrO iHTenekTy [1].

Bce ue BigkpuBae 6e3MeXHi NepcrnekTMBM KOMEPLIMHOIO BUKOPUCTAHHSA
TexHonorii rnmmbokoi nepeipkn nakeTiB. BnposagpkeHHa DPI no3sonsie oneparopam
BidyanizyBaTn Mepexy, BU3Ha4YNTU Jo4aTKK1, SKi HanbinbLlle 3aBaHTaXyOTb MEpPexy
abo 11 okpemi enemeHTn [2]. Hanpuknag, Tpadik KOpucTyBaya, SKUA 3aBaHTaxXye
BENUKI hannm 3a AONOMOroK TOPEHTIB, MOXe ByTn 0BMeXeHUn No WBUOKOCTI, TOAI
KopuCTyBadi, 9KMM NpPOCTO NOTPiGHO nepernagatyu BebcanTn, 3MOXYTb 3pobuMTK Le
weuawe. DPIl noBHiCTO iHTErpyetbCss B Mepexy npoBOoAOBOro Tta MOBIinbHOro
onepartopa, BUKOPUCTOBYHUU CTAHOAPTHI MPOTOKONM.

3a cnocobom peanisaudii MoXHa po3ginutn cuctemu DPI Ha ABi rpynn: anapatHi
(hardware) Ta nporpamHi (software). B pamkax npoBefeHHA AaHOro OOCHIAXEHHS
npoaHanizoBaHo psg NPorpamMHUX HCTPYMEHTIB 3 QOYHKLUiSsIMU TMUMOOKOI nepeBsipku
NnakeTiB, 30KpemMa: MOHITOp NpoayKTUBHOCTI Mepexi SolarWinds, nDPIl 3 NTopng,
Paessler Packet Sniffing 3 PRTG, ManageEngine OpManager, Netifyd.

Cepen po3rngHyTuUx nporpamHux peanisauin TexHonorii DPIl cnig suginutn
nDPI 3 NTopng (puc. 1). OpenDPl - ue npoekT 3 BiAKPUTUM BUXIOHUM KOAOM
iIHCTpyMeHTiB rmmbokoro aHanidy naketiB, noknageHun B ocHosy nDPI Big Ntop, ge
Noro oyHKUioHanbHICTb 6yno po3wunpeHo. MpoekT 3 BigKPUTMM BUXIOHMM KOAOM
Ao3Bonsie byab-komy nobaumTi BUXigHUIM ko4 nporpamu. Lle rapaHTye kopuctyBayam
BiACYTHICTb LUKIONMBMX NpoLeayp, siki MOXyTb OyTK NpMXoBaHi BCEpeaUHi.
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Puc. 1. AHani3 npoTtokoniB goaaTkiB B cepenoBuili NTopng

nDPI npautoe Ha piBHi gogaTtkis. Lle o3Havae, wo BiH 06'eaHye nakeTu nepea
NnepeBipKOK X BMICTY. 3arofioBKM NakeTiB NOBIAOMIIATL MEXaHiI3My aHanidy, akumn
NPOTOKOS BUKOPUCTOBYETLCS AS1S Nnepedadi i 3 akoro nopTy 6yB oTpuMaHun Tpaqik.

Cuctema nDPI 3gaTHa igeHTUikyBaTK 3aIMdpOoBaHi NakeTu, nepernagarydm
ceptudikat 6e3nekn SSL. BigmiTmmo, WO 3a 4Yac NpoBeOeHHS eKCNepUMEHTIB 3
nporpamoto Byno He Tinbkn 6yno BuaBneHo Tpadik Skype, ane 1 Te, Wwo ue 6y came
A3BiHOK Skype. Cxoxi TecTn Oyno NnpoBeAeHo Ans iHWKX nporpam, Hanpuknag, ans
Facebook, Telegram. Bci BoHn Bynu igeHTudikoBaHi (puc. 2).

Settings

»
(I’ Skype  @Googe @ GoogieHangoutDuo @TLS @ Facebook @Amazon @ Microsoft @ Telegram
Developer 3.56 Mbit's
320 Mbit's

o+ Applications

Help

240 Mbit's

1.60 Mbit's

800 Kbits A
A el A/ A

g — 3
124500 122000 122820 123640 124500 125320 130140 131000 13:45:00

Total Traffic: 92.88 MB

Puc. 2. BuaBneHHa goaaTkiB B nporpami NTopng

BucHoBKku. Y poboTi 6yno nokasaHO akTyamnbHICTb BMPOBALKEHHS HOBMX
TEXHOSOrin aAna aHanidy Tpagiky Mepexi, 3oKkpema TeXHOMOorii rM1UOOKOI NepeBipKn
naketiB. [lpoaHanizoBaHO psa4 MpoOrpamMHUX [HCTPYMEHTIB 3  pyHKuismmn DPI.
Ocobnusy ysary npugineHo nporpami NTopng, B OCHOBI sKOT nexuTb 6ibnioTeka 3
BIAKPUTMM NpOrpaMmH1UM KogoM. AOMiHICTpaTop Mepexi MoXe BUKOPUCTOBYBATU Len
IHCTPYMEHT AOnsi GnokKyBaHHA MNEBHMX MOTOKIB Tpadiiky, XocTiB abo mepexeBux
npoTokoniB. 3BiCHO, WO pO3rngaHyTa TEXHOMOrA Mae i CBOI Heonikn, siki noTpebytoTb
OKPEMOro BUCBITIIEHHSA | € ANUCKYCINHUMW.

CnucoK BUKOPUCTaHUX axKepen:
[1] Wison, M. (2019) Deep Packet Inspection — A Look at What It Is, Tutorial & Software/Tools for DPI.
BunyueHo 3: https://www.pcwdld.com/deep-packet-inspection
[2] TonbawrenH, B.C. & ®uyos, B.B. (2018) Mmybokas mHcnekumst naketoB DPI: npobnembl n nogxopbl.
BecmHuk ces3u, 9, 5-10.
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BU3HAYEHHA MAKCUMAJIbHOIO PIBHA
3ANOBHEHHA BEPTUKAJIbHOIO PESEPBYAPA 3
BPAXYBAHHAM Al CENCMIYHHUX HABAHTAXEHb

ORCID ID: 0000-0002-3321-0982 JTrota Hatanisa BikropiBHa
KaHA.TeXH.HayK, AOLEHT,

AOLEHT Kadpeapu razoHadTONpoBOAIB Ta ra30HaddTOCXOBULL,

IsaHO-®paHKieCbKUl HaujioHalbHUU MexHiYHUU yHisepcumem Haghmu i 2a3y

MNMeTpoyko Bonoaumup PomaHoBuUY

3006yBay BULLIOT OCBITH

[HCTUTYTY HadbTOras3oBol iHXeHepil

leaHO-®paHKieCbKUU HayioHanbHUU mexHiYHUU yHieepcumem Hagpmu i 2a3y

YKPAIHA

3a pesynbTaTamuM HewodaBHIX CENCMOSOrYHMX  AOoCHigXeHb [1]
BCTAHOBJSIEHO, WO Ha TepuTopii YKpaiHWM, B TOMY Yucni i Ha 11 nnatdopMeHin
YacTUuHi, icCHye Hebeaneka MicUEeBUX | CUMbHUX MIQKOPOBUX 3eMMETpPyCiB 3
MarHitygoto noHag 5 (6inbwe 6 6anie 3a wkanotw MSK-64). Lie 3yMOBNEHO TiCHUM
CyCiACTBOM 3 MOTY>XHUM CEMCMOAKTUBHUM MOSICOM MNfiaHeTU, 9KMN YyTBOPUBCS B
pesynbTaTi pyxiB AdpukaHcbkoi, Apabcbkoi i €Bpasiicbkoi MaTepuUKOBUX NAUT
(3oHa Bpan4ya, PymyHis). Lo obctaBuHy HeobxigHO BpaxoByBaTu nig 4ac
NPOEKTYBaHHSA Ta ekcnnyaTtauii pesepByapiB onga 36epiraHHs HapTONPOaYKTIB.

O6’ektn 30epiraHHs HadTW | HAaPTONPOAYKTIB MalTb HaMBULLY KaTeropito
CKNagHOCTI Ta  KNacu@ikyloTbCA 9K iHXEeHepHi  crnopyau  nigBuLeHol
BiANOBIAANbHOCTI Ta eKonoriyHol Hebesnekn. [Ona TepuTopin 3i cknagHumu
iIH)XEHEepPHO-reonoriYyHMMM  yMoBamMm CYTTEBO YCKNAOHAETbCSA 3abe3nedeHHs
NPOEKTHUX TEXHOSONYHMX BMMOT MpW iX ekcnnyaTtauii, 0cobrmBo Nnpu AUHaMIYHUX,
y T. 4. CENCMiYHUX BNnusBax [1].

[MoBHe HaBaHTaXeHHs 3 B6OKy NPOAYKTY Ha CTiHKY i AHULWE pe3epByapa B
yMOBax 3eMIieTpycy BKIOYae:

- TiAPOCTaTUYHI HaBaHTaXXEHHS | HABaHTaXeHHS Big Ail HAANULLKOBOIO TUCKY;

- iMNyNbCUBHY (iHEpUiHY) CKkNagoBy riagpoOANHAMIYHOIO TUCKY;

- KOHBEKTUBHY (KiHEMaTW4YHY) CKNagoBY rigpPOANHAMIYHOIO TUCKY;

- CKNnagoBy CEWCMIYHOrO HaBaHTaXeHHs Bi4 BepTUKanbHUX KONWBaHb
IPYHTY.

IMnynbcuBHa cknagoBa TUCKY BUHWUKAE Bif YaCTUHU NPOAYKTY, WO PyXaeTbCH
B yMOBax 3eMsieTpycy pa3oM i3 CTiHKOW pe3epByapa. KonuBaHHA piguvHu
BCEpedVHi pe3epByapa CTBOPIOKOTb KOHBEKTUBHUM TUCK i NPUBOAATL O NOSIBU
XBUINb Ha NOBEPXHI NPOAYKTY. BepTukanbHi KONIMBaHHA OCHOBU pe3epByapa TakoX
IHOYKYIOTb Ao4aTKOBE HaBaHTaXXEHHA Ha MOoro CTiHKy [2]. Bu3aHayeHHA BUCOTU
XBUNi piOVUHM Ha NOBEPXHi MNPOAYKTY Yy pe3epByapi € HeobXigHOK YyMOBOKO
BCTAQHOBJIEHHS MaKCUMarnbHO [OMNYCTUMOro piBHA 3anoBHEHHS pes3epByapa,
PO3MILLLEHOrO Y CENCMIYHO aKTMBHOMY perioHi. Y Tabnuui 1 npeacrtaBneHi
pesynbTatu po3paxyHKy BUCOTU XBWUMb Ha MNOBEpPXHi HadTonpoayKkTy Ta
MaKkCUManbHO [OMyCTUMOI BWCOTW 3anOBHEHHS  BepTUKanbHOro pesepByapa
HOMiHanbHUM 06’emoM 2000 m3.
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Tabnuuys 1

Pe3ynbTaTty po3paxyHKy BUCOTU XBUIb Ha NOBEPXHi HachTonpoAaykTy Ta
MaKCUMarnibHO A0NYCTUMOI BUCOTU 3aNOBHEHHA BepTUKanbHOro pesepByapa
HOMiHanbLHUM 06’emom 2000 m3,

JnHamiyHum B 3aranbHa
. ncota
. KoediuieHT . BUcCoOTa
BucoTta BucoTta . . KoediuieHT XBUNi Ha
CencmivHicTb, o ans .| HanuBy 3
pesepByapa,| Hanmey,. 6ani cencmivyHoro NOBEPXHi
anis KOHBEKTUBHUNX BpaxyBaHHAM
M. M. NPUCKOPEHHS npoaykKTy, .
KonMBaHb " BUCOTW XBUNi
NpoayKry ' M.
1 0,064 0,163 1,163
2 0,121 0,308 2,308
3 0,167 0,425 3,425
4 0,202 0,515 4,515
5 0,226 0,576 5,576
6 0,242 0,617 6,617
12 9 0,4
7 0,252 0,642 7,642
8 0,259 0,660 8,660
9 0,263 0,670 9,670
10 0,265 0,675 10,675
11 0,267 0,680 11,680
12 0,268 0,683 12,683
[aemopcbka po3pobkal
13

e
o B N

Bucora pesepByapa, M.

P N W s~ 01O N 0O ©

= BucoTa HanuBy NpoAyKTy B pe3epByap

BUCOTa HanNMBY NPOAYKTY 3 BpaXxyBaHHAM BUCOTHU XBURi

= BycoTta xBuni Hag NOBEPXHEK PianHU

Puc. 1. BipobpaxeHHA MakcMMasribHO MOXINMBOI BUCOTU HanNumBy
HacTonpoAaykTy B pesepByapi B PBC-2000 i3 cTtauioHapHOI NnoKpiBnero
[asmopcbka po3pobkal
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lMpoaHanisyBaBLIM pe3ynbTaTu po3paxyHKy (Tabn.1) ta (Pwuc.1), Bu3Havaemo,
LLIO MaKcumarbHO JONYCTUMOIO BUCOTOO 3arMOBHEHHA pe3epByapa B LibOMY BUMaAKY
€ piBeHb HadpTonpoaykty 11,3 m.

Cnucok BUKOPUCTAHUX OXeperl.

[1] Kenmsepa A.B., Erynos K.B., MapbeHkoB H.I'. CeicMuyeckoe MUKPOPaWOHMPOBAHWE CTPOUTENbHbIX
nIoWagok AN CEeMCMOCTOMKOrO MPOEKTUPOBAHMA 30aHWMA U COOPYKEHUA B CEMCMWYECKMX paroHax
Ykpaunbl (2015). Hayka ma 6ydisHuymeo, Ne 4, 12-18.

[2] B.O. Onnuwenko, K0.J1. BuHHukoB, M.J1. 3ouenko, M.O. Xapuehko, l.I. Jlapuesa, B.l. bpeayH, T.M.
HectepeHko. (2019). E¢pekmusHi KOHCMPYKMUBHO-MEXHOM02I4HI pilieHHS 06’ekmie 36epizaHHs Haghmu |
Haghmonpodykmig y cknadHuUX iHXeHepHo-2eonoaiyHux ymosax. Montasa: OOl Mycan A.®.
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BUMOI'M 0O EKCMNEPTHO-HABYAJIbHUX CUCTEM
BINCbKOBOI'O NPU3HAYEHHA

ORCID ID: 0000-0002-0023-5139 ForoHsiHy CnapTtak KOpinoBuy
KaHOnOaT BiINCbKOBUX HaYK, CTapLUMN HAYKOBUI CNiBPOOBITHUK,

HaYanbHUK HAayKOBO-O0CNIAHOMO BiAAiny HaykKoBOro LEEHTPY AUCTaHLIMHOMO HaBYaHHS
HaujioHanbHul yHisepcumem o060poHU YKkpaiHu imeHi lIsaHa HYepHsixoecbKko20

KyueHko Irop Bonoanmuposuy
MaricTp Aep>aBHOro ynpaeriHHs, 3aCTYMNHUK HavYanbHMKa
Kadposut ueHmp BilicbKo80-MOpPCbKUX cus 36pouHux cun YkpaiHu

ORCID ID: 0000-0003-3093-8780 PyaeHko €BreH NpuropoBuy
af'toHKT HAyKOBOrO LIEHTPY OUCTaHLINHOrO HaB4YaHHS
HaujoHarnbHul yHisepcumem ob60poHU YKpaiHu iMeHi leaHa YepHsixo8cbKko20

YKPAIHA

[HTEHCUBHUN PO3BUTOK CyYaCHUX iHPOPMALINHO-KOMYHIKATUBHUX TEXHOMOrin
3Ha4yHO PO3LIMPMB Ta NiABULLMB BMMOrM 4O NiArOTOBKU BiNCbKOBMX (haxiBuiB. OgHa 3
OCHOBHMUX TeHAeHUin iHpopmaTM3auil HaBYaHHA € CTBOPEHHS eKCnepTHO-
HaB4yanbHMX cuctem [1] BicbkoBoro npusHaveHHsa (EHCBI) B skux peanisoBaHi
TeOopeTUYHI Nigxoau Ta NPakTUYHI 4OCArHEHHS iHopMaLiMHOI ranyai.

AHanisytoun ocobnmeocti EHCBI Big3Haunmo, LWo Le iHTenekTyanbHa nporpama
[2], 3maTHa pobuTK NOriYHI BUCHOBKM HA OCHOBI 3HAHb B KOHKPETHIN NpeamMeTHi obnacTi
i Taka, sika 3abesneyye po3B’sA3aHHA BignosigHWx 3agad. EHCBI1 BigHocaTbcs Ao
cmctem 06pobKM 3HaHb, OCHOBHUMUW XapaKTePUCTMKaMU SIKUX €:

— HaKOMWYEHHSsIM i OpraHisauisi 3HaHb, NPUYOMY 3HaHb ABHUX i JOCTYMHUX;

— BUKOPUCTaAHHSA ANs1 pO3B’sA3yBaHHA NpobriemM BUCOKOSIKICHOIO 4OCBIAY;

— MNPOrHOCTUYHI  MOXNUBOCTI, TOBTO MOXyTb onucaTu  0CobnMBOCTI
PYHKUIOHYBaHHS CUCTEMU, SiIKa MOLENIOETLCA, B 3aJaHUX napameTpax, KpiMm Toro,
EHCBI1 moxe nosacHUTK cBOI Ail;

— MICTUTb KOHAEHCOBaHWW | ys3aranbHEHWW [OCBIA4, BigyyXeHun Big
KOHKPETHOro Hociq.

AHaniz npegMmeTHoi obnacTi i3 NpoTnail TEXHIYHMM po3BigkaMm, fka nignsarae
dopmanisadii B pamkax ctesopeHHss EHCBIT gossonsie BUCYHYTU OO Hel HACTyrHi
BMMOTW.

3aranbHUMK BUMOramu €:

— po3pobka EHCBI1T mae npoBagutmcs y BIignoBigHOCTI [0 3ararnbHUX
NPUHUMNIB Teopil nNporpamyBaHHs, iHXeHepil 3HaHb, Teopil MMOBIPHOCTEN, Teopii
3axucTy iHdopmauil Ta 11 NpakTUYHUX 3acTOCyBaHb i HOPMAaTMBHO OMOPMITEHUX
MOMOXeHb;

— 3abe3neyeHHa CaMOCTIMHOCTI W aKTuBi3auii AianNbHOCTI, BUKOPUCTAHHS
iHbopMauil 4N YiTKOro po3yMiHHA KiHLEBUX Linen i 3aBaaHb;

— B OCHOBY MeXaHi3aMy NpUnHATTA piweHb B EHCBI1 MoxyTb 6yTM noknageHi
Hapsay 3 popmanbHUMK (KnacuyHUMK) MeTogaMmn N HedpopMarbHi MeToAM MOLYKY
ONTUManbHUX PilLEHb;

— [0CTyn Ao iHdopmauii 3 0bMexxeHnM 4OCTYMNOM;

— pekomeHgauii 8 EHCBI1 matTb dopmyBaTucs Ha OCHOBI OTPUMaHUX


https://doi.org/10.36074/11.12.2020.v2.14
https://orcid.org/0000-0002-0023-5139
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IMOBIPHICHUX XapaKTepuUCTUK PU3UKIB 3a [JONOMOrow BiAMOBIOHMX MNPOrpaMHUX
MOAynNiB Ta HagaHux KopuctyBadem abo HasBHux y 6asi gaHmx EHCBIT onwucis
KOHKPETHOro 06’ekTa;

— EHCBI1 mae HagaBaTv MOXNUBICTb aHanidy 3arposv [4] KOHKpeTHoOMYy Ta
BMBOpPY agekBaTHOI NPOTUAIT SK MO BiHOLLIEHHIO OO OKPEMWUX BUAIB 3arpo3 TakK i X
CYKYMHOCTI;

— B EHCBIT mae 6ytn 3abesneyvyeHa qyHKUiS poO3MeXyBaHHA npas
KopucTyBadiB y BignoBIgHOCTI 40 HagaHMX IM MOBHOBAXEHb.

Takox HaMn BUAiINeHo okpeMi Bumoru woao o6onoHkn EHCBI Ta 6a3u 3HaHb:

— obonoHka EHCBIT mae 6yTn yHiBepcanbHa LWOAO0 BiACYTHOCTI XXOPCTKOI
CTPYKTYPHO-anropuTMIi4HOI OpieHTaUii Ha KOHKPETHI BUau 3arpos;

— B EHCBI1 matoTb 6yTr 3acobu HacTpotoBaHHS it 060NOHKY;

— PO3BUTOK iHTenekTyansHoro noteHuiany EHCBI (anroputmiyHoro, Hao4Ho-
obpasHoro, TEOPETUYHOrO);

— YMiHHA NpyAMaT ONTUMarbHe PilLeHHNA B CKNagHin cutyauis;

— YMiHHA 06pobnsaTK iHopmaLito (Ha OCHOBI BUKOPUCTAHHA cUCTEM 0BpOBKM
AaHunX, iHopMaLiMHO-MOLLYKOBUX CUCTEM, Ba3 AaHUX i iH.).

BucHoBku. Peanisauis umx Bumor o3sonsde Ham nobyayBaTu eKCnepTHO-
HaByanbHy CUCTEMY BIMCbKOBOrO NpU3HA4YeHHs, afanToBaHy And YMOB MigroTOBKM
BIICbKOBUX (haxiBLUiB, sika A03BONsE, BUOpaBwM OO’'€KT i TMN BMMAMBY, OTpUMaTK
BiPOriAHICHI MOro HacnigkM Ta CKOPEKTyBaTW BMNSIMB LUMSAXOM MiHiMi3aLuii BUOGpaHmnx
napameTpiB.

Cnucok BUKOPUCTAHUX OXXepesl.
[11 NetpywwmH, B. A. (1992). SkcnepmHo-obyyatouwjue cucmemsi. Knes: Haykosa gymka. [1]
[2] Tpomos, tO. 0. (2013). MumenekmyanbHble UHGOPMAUUOHHbIE cucmeMbl U mexHooauu. Tambos: PrbOY
BMO “TITY”. [2]
[3] [Hoe6Hsi, C. A, bukos, C. B. & 3aitkiH B. B. (2007). HopmaTuBHi BUMOr Ta TEXHika anapaTHOro 3axucry
iHpopmaLii 3 obMexeHnM BOCTYynoM. 5e3nekomeopeHHs: numaHHs meopii i npakmuku ma npaeosi
acnekmu, (2), 48-51. [3]
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BO3’€AHAHHA 3 MPUPOAOIO AK JXKEPENO
HATXHEHHA ANAd CTBOPEHHA KOJNEKUII CYHACHOIO
XKIHOYOI'O KOMIMNEKTY

Co3aHcbka lOnis BonogumupBHa
3006yBay BULLIOT OCBITU (hakyrnbTeTy An3anH
Kuiscbkuli HaujioHanbHuUl yHisepcumem mexHosoziti ma ou3alHy

HAYKOBWI KEPIBHUK:

OcTtaneHko Hatanisa BaneHTuHiBHa
O-p.TEXH. HayK, npod., 3aBigyBay kadenpu eproHOMIKM i An3anHy
Kuiecbkuli HauioHanbHuUl yHisepcumem mexHonoziti ma du3alHy

YKPAIHA

AHomauis. [lpoaHarnizogaHoO meopemuyHi acriekmu obpaHo20 Oxepesla HamxHEHHS,
cucmemamu3o8aHO ocobriueocmi xapakmepHi Orsi 0bpaHOi memu, a Mmakox CydacHi
meHOeHUjl, uwo 8 noedHaHHi Oanu idero Orsi ompuMaHHs HO8020, C8IXK020 roasidy Ha obpaas.
3 aHanisy Ak npupoda moxe bymu noedHaHa 8 CMEBOPEHHI HOB8020 0052y, SKUMU
hakmopamu eoHa ernnueaec i Moxe 6ymu euxkopucmaHa Oris MoWwyKy HO8020 PIilUEHHS
BUSIB/IEHO MOXI/IUGICMb iX BUKOPUCMAaHHA 8 SKocmi OXeperna HamxHeHHs Ons
rpoeKmMyegaHHs1 Cy4acHUX KOJIeKUil ebpaHHs, 3 3aCmMoCcy8aHHSAM Cy4aCcHUX MEeXHOo2il ma 3
epaxysaHHsM Harpsivie Modu 2020 poky.

BecTtyn

B cy4acHux ymoBax, KofuM TexHornorii CTPIMKO pO3BMBAKOTbCH, 3pOCTae
BUPOBHMLITBO Ta CMOXMBAHHS, MOCTIMHO 3MiHIOKOTLCS OYHKLIOHANbHI MPOLIECU XUTTS
noavHN, 0O oasAry BuUCyBaeTbcs Bce binblie Bumor. CydacHa ntoguHa notpebye
3pYyYHUA OJAar, SIKMK Bignosigae MOOHMM TeHAEHUisM, NiAKPecrie couianbHuin
CTaTyC Ta PO3KpMBAaE NIOAMHY AK O0COBUCTICTb. [n3anHepu MOBUHHI KOXEH CEe30H
nponoHyBaTn 6e3amexHe po3MaiTTa XygoxHix obpasiB Ta rocTpOMOAHUX MoAernen
ogary. [Ina HagaHHA cnoXuBa4veBi BENUYE3HOT MOXITMBOCTI BUBOPY, MOAENbLEPU BCE
yacTiwe obupatoTb HE3BUYHI TBOPYI AXepena Ans KOMeKUi Ta BUMKOPUCTOBYHOTb
Pi3HOMaHITHI cyyacHi meTogu npu NpoekTyBaHHi oadary. OcHoBHMMMK 3acobamu
ob'egHaHHA Mogenen B TBOPYMX Konekuisx € obpasHi, acouiaTuMBHI KOHUenuii
AN3anHepiB: y3rokKeHHs dopMm, nponopuin, putMy (OPMOTBOPYUX ENIEMEHTIB,
KOMNopuTy, a Takox 06'egHaHHSA X B LiNiCHY cuctemy.

Mpobnemoto AOCNIQKEHHSA € BM3HAYEeHHS NpPUMHUMMIB BNNMBY NpUPOAM Ha
cydacHy mogy. [Ona AoCArHeHHsi NocTaBfeHOl MeTU HeobXigHO BUPIWWTU AesKi
3aBOaHHs, TaKi SK: aHarni3 Cy4aCHOro PWHKY, MOMUTY HaceneHHs Ta nponosuuis
HOBOrO, SIKICHOIO, akTyasribHOro NPOAYKTY LWISAXOM CTBOPEHHSA akTyanbHUX Moaenen
B NOEAHAHHI 3 NCUXOSOriE Npupoan.

Peaynbtat gocnigXeHHs Ta ix 06roBopeHHs

JTlognHa — TBOPIHHA Npupoau, 1 YHiKanbHa i po3ymMHa 4actuHa. [lpupoga n
nogmHa B3aeMOMNOB’'AA3aHi | BNNMBaOTb OfHA Ha OAHY.

MpupoaoopiEHTOBaHI pilLeHHA B iHAYCTPIl MOAM iCHYIOTb BiATOAI, BiAKONWM ICHYE
cama moga. NpuHTK | BIOTBOPEHHS KBITKOBUX Bi3EPYHKIB HA TKAHMHAX, HAcnigyBaHHS
PiI3HOMaHITHUX NPUPOAHUX POPM i CUNyeTIB Y 04A3i — Lie TakoX CBOEPIAHI nposBa
HacnigyBaHHA norikn npupoaun. OcTaHHIM YacoMm ansanHepu novanun abaTtn He TinNbkx
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He TiNbKW NPO 30BHILUHIO Kpacy oasry, a U npo eKOJoriYHiCTb camoro BUpOOHMYOro
npouecy, 30Kpema, Npo eKOSorivyHICTb MaTepianiB i TEXHONOrIN 06POBKN TKAHWH, SKi
© He 3aBgaBanu WKOAM NOAVHI | AOBKINIO.

Came npupoga Haguxae guM3anHepiB Ha CTBOPEHHS Yy40BMX TBOPiHb. HanesHe
TiNbKM OM3anHepn MOXYTb HaBUMTUCL BpaTu Big NPUPOaN BCe Came HanKpalle, He
KpBAWTM Ti, 3aXONNIOBATUCh i Kpacok, CTBOPIOKOYM YHiKanbHi o6pa3n, Bce BinbLue
npekpacHe, Lo HAaBKOMO Hac MOXe HaguXHYTU Ha HOBI poboTHw.

Mpupona Bce cama BXxe npuaymana i Bupiwmna sk 6yTtn i gusanHepu nuwe 3
pagicTio NianawToBYOTHCA T, MOLLMPIOKOYN Lie Y CBOIX poboTax.

€ oaHa [ocTaTHBO NPOCTa 34aTHICTb. 3BEPHITL yBary Ha Npupoay, sika oTodye
Hac. BoHa 6e3ymoBHO 6arata Ha HeMMOBIpHO 6e3niy uikaBux (i CTUNbHUX) igen.
[nsanHepmn 3HalTb, WO HABKOSULLHIN CBIT cam Mo cobi € yHiKanbHUM HEBUYEPMHNM
pKeperniomMm HaTxHeHHsl. B ocHOBI npocToTa Ta nakoHivHicTb. HeHaB'aanuei oopmu,
NPOCTi YneHyBaHHs, HaWbinbll pPO3MOBCIOMKEHI CUNYETHI MiHil, NPAMOKYTHUK,
Tpaneuis, MiCOMHMA FOAMHHMK, Te WO NiAXOAUTb Mamxe BCIM nNignawToBaHi nig
CydacHUI CBIT, Ta OPIEHTOBaHI HA OCTaHHI TeHAEHLUii MoaMw.

B6paHHsa BignoBigae ocTaHHIM HanpsMkax Moaum ane n ycoobnioe B cobi ayx
eneMeHTIB Npupoau, 1l KONIpHOI raMMU SIK KOHTPACTHOT TakK i CMOKIMHOT, MOHOXPOMHOI,
Y TO COCHOBOIO MiCYy YW XUTHLOFO MONS, AMKUX KBITIB abo X 6e3Kkpanoro CUHLOro
MoOpsi. YHiKanbHICTb Taknx BUpobiB nepenaetbca Yyepes Konip, Ta MOro NoegHaHHS y
Komnnektax ogary. Moxnmeo came B TakOoMy BOpaHHi MOXHa Big4yyTn OyLIEBHUI
CMOKiM Ta piBHOBAry Konum T 3HaeL WO YacTUHA NPeKpacHOro Ha Tobi.

A ana Kpaworo BigyyTTs, ONA TakMx BMPOGIB BMKOPUCTOBYHOTb HaTyparbHi
TKaHMHM GaBOBHA, NIbOH B OCHOBI TpuKOTaxy. Llen Bug maTtepiany 3HOCOCTINKUA,
NPUEMHUIA OO TiNa, Nerkum Ta gae Big4yyTTa HEBAroMOCTi B CBiTi MOBHOMO METYLUHI Ta
xaocy. B uen yac BUMKOpUCTaHHS HEOOPOroro ane sikicHoro matepiany npmusabsoe
An3anHepiB ake maTepian AOCTYNHUW, PO3MNOBCIOMAKEHUN Ta cepefHbol LiHOBOI
kateropii. Togi 9k 6peHaoBi peyi He 3MOXYyTb CObi MO3BONMUTM MEPECIYHI XiHKN Ta
AiByarta, To Taki Bupobu MoxyTb nobyBaTi B iadax KOXHOI, Npyu TOMy BUrNSaaTu
CTUNBLHO Ta Cy4acHo.

lMpoaHanisyBaBLIX iIHPOPMATUBHI J)Kepena, nepernsgarym Konekuil NpoBigHNX
Au3anHepiB, AKi BTINIOKOTb eNeMeHTU Npupoan B o4Ar, noctasBuna Kpanky Ha aymui
BaXXNMBOCTI TeMu noguHu i npupoan. CKiNbKM NpekpacHoro HaBkono Hac. Lle
HaAWXHYNO MeHe Ha po3pobKy KOMeKLii came B Ui TeMi.

CykHi, cxoxi Ha aum, Boniocca-rpadiTi Ta iHWi WTy4KM 3 Lie niabipkn, 3anBy0Th
BaC CBOEK KpeaTMBHICTHO. [icns nepernagy TOYHO 3axX04eTbCHa 3aMBUA pas MAHYTH
Ha HeBO YK Nig HOMM Y NOLLYKax NPeKpacHoro.

Mpuknag TBOPYOro gXxepera HaTXHEeHHS Y An3anHepiB:
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Man.1. Francesco Scognamiglio Sunset in the desert i
Elie Saab Oceanscape Photography

Man. 2. Hermes, Balmain, Max Mara, Salvatore Ferragamo

BucHoBku: Ha ocHoBi 0co6nnBoCTeN NOEAHAHHS NMIOOWUHW | NPUPOAM BU3HAYEHI
npuTamaHHi pucu ogsdary, a came KorbopoBa ramma, NpPOCToTa MiHi, JTAKOHIYHICTb
CUNyeTiB, BINbHUN KPiX, pO3LUMPEHi eneMeHTN oaAary, MiHIMaHICTUYHI KOHCTPYKTUBHI
NiHIT SIKi BOAHOYAC NigKPEeCNoTb 0COBNNBOCTI XKiHOYOT irypu, TKAHUHWU NPUPOOHOIo
cknagy. 3a  pesynbTatamu AocrigkeHb Oyno po3pobrieHO >KiHOYY KOMeKuito
NOBCSAKOEHHMX KOMMJIEKTIB Y TEMI «BO3’€AHAHHSA 3 NpMpPoaolo». BCcTaHOBNEHO, WO Us
TemMa MOXe CryryBaTu §IK [Kepeno HaTXHEHHA AN TBOPYMX MOLUYKIB CydYacCHUX
An3anHepiB.

Cnucok BUKOPUCTAHUX OXeperl.
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BNPOBAMXEHHA FEEMMI®IKALIT B AUCLUMUMNITIHAX
TEXHIYHOIO CNPAMYBAHHA Y BULLMX HABYATbHUX
3AKINAOAX

ORCID ID: 0000-0002-3501-0933 CawHboBa Map’siHa BacuniBHa
KaHA. TEXH. HayK,

AOLEHT Kadheapwu iHXeHepil nporpamMHoro 3abesneyvyeHHs Ta kibepbeaneku
HauioHanbHuUU mopaogesibHO-eKOHOMIYHUU yHieepcumem

ORCID ID: 0000-0001-7768-6571 3aropynbko AHAapin MukonanoBu4
KaHg. TeXH. HayK, OOLEHT Kadeapu npouecis Ta

yCTaTKyBaHHS Xap4yoBoOl i roTefibHO-pecTopaHHol iHaycTpil iM. M.l. bensesa
Xapkiscbkuli OepxxaHuli yHisepcumem xap4ys8aHHs ma mopeiersi

YKPAIHA

BrnpoBagkeHHA AUCTaAHUIMHUX OOPM BUKNAOAHHS TEXHIYHMX AWUCUMMAIH
obymMmoBnioE aganTtauito opraHisauil nigrotToBkM BUKNagayiB BULLMX HaBYaNbHUX
3aknagis npu BMKOPUCTaHi cydacHMx 3acobiB renmicpikadii, 3okpema nnatgopm
Moodle [1] Ta Microsoft Teams (Microsoft 365) [2]. BpaxoBytouu, WO CTYAEHT XMBE
B enoxy iHdopMauinHMX TEexXHOMorin, BWHMKAe noTpeba B npeacTaBfiEHHI
iHdpopMaLii OCBITHIX nporpamMm 3 BiANOBIOHICTIO BUMOram 4acy npu TpaguuinHin
dopmi BuknagaHHa. Ocobnueo, Le akTyanbHO B TEMNEPIWHiN Yac gigpkutanisauii
CTYAEeHTCTBa, SKe 3axornfeHe iHTepaKTUBHO-IrpoBUM cepefoBuleM Ta
noTpebytoTb MOTUBALII Nig Yac OCBOEHHS OUCUMNAIHW Yy BUMMSAi BUHAropos 3a ix
[ocsArHeHHs. Lle nigTBepO)Xye akTyasrnbHICTb BNPOBAMXKEHHS HOBITHIX TEXHOMOTriN
HaBYaHHSA 32415 NiIOBULLEHHS SKOCTI Ta NepCNeKTUBHOIrO PO3BUTKY CUCTEMU BULLOT
OCBITK, 30Kpema YKpaiHu.

Memoro pobomu € BU3HAYEHHSA aKTyanbHOCTI BNPOBagKEHHA renmidpikadii
B AUCUMMNIHAX TEXHIYHOro CMNpsIMyBaHHS Yy BULIMX HaBYanbHWX 3aknagax ang
3abeaneyeHHs HacCTynNHUX 3aBhaHb:

— noninweHHA po3yMOBOI aKTUBHOCTI CTYAEHTIB Nig 4Yac nekuinHux Ta
nabopaTopHO-NPaKTUYHUX 3aHATb;

— NpencTaBneHHa MexaHikn remmidikauii y nnatdopmax Moodle, Microsoft
Teams nig Yac 3aHATb BNPOBaAXYO4M 1i B CUCTEMY OLIHIOBAHHS.

3a paHumu xypHany «®opbc» [0 TpeHAiB CydYaCHWX TEXHOMOrin, SKi
3MIHIOIOTb OCBITY CboOrogeHHa BcecBiTy HanexaTb: AucCTaHuiMHa OCBiTa,
nepcoHanisauisa, rerMmidikauis, iHTepakTUBHI NIOPYYHUKM Ta HaBYaHHSA 4epes
BiAeoirpn — ue Ti TpeHAM Cy4acHUX TEXHOSIONIN, SKi 3MiHIOKTb OCBITY CbOrO4eHHS
Bcecsity [3]. TepmiH Nenmidikauis (Digital Game Based Learning — HaB4aHHSA Ha
OCHOBI UndposBux irop) 3’'semecs Bnepwe y 2002 poui Hikom [NenniHrom [4].
lenmicpikauis (Digital Game Based Learning — HaB4aHHA Ha OCHOBI LUM(pPOBUX
irop) sk TeHaeHuis 3pocna B nepwe npnbnusHo B 2010 poui 3 3acTocyBaHHAM B
pi3HOMaHITHMX cpepax — Big 6izHecy A0 OCBiTW.

B nepiog nangemii COVID-19 6inblwicTb BULIKX HaB4YanbHUX 3aknagis
nepenwnn Ha AUCTaHUinHY (opMy HaBYaHHS, WO CAPUYUHUNO He 6axaHHs
cTyaeHTamMu cCaMOCTINHO onpauboByBaTy MaTepian i, 9K HacnigoK, HU3bKNUIN PiBEHb
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HayKOBO-NPaKTUYHUX 3HaHb. IrpoBa copma, xapakTepusyeTbCs OOHUM 3 OiEBUX
cnocobiB NigBULLEHHS pPe3yNbTaTUBHOCTI HaBYaHHA Y CTYAEHTIB B He3areXHOoCTi
Bid dopmum HaByaHHA. Came TOMy renmidikauia € LWwnaxom 3auikaBreHoCTi,
NigBULLYE IHTEepeC Ta MOTUBALiI0 4O HAaBYaHHSA, HA4Aa€ MOXIUBICTb 3MOLEN0BATH
peanicCTUYHICTb cuTyalil, WO He MOXIMBO Mif Yac TpaauuinHot oopMu HaBYaHHS,
TMM caMmum OPMYyOYM KpeaTMBHE MUCMEHHS, cTpaTteriyHe 6ayeHHs Ta
CaMOCTINHICTb.

barato Buknagadie ybadaroTb noTeHuian renmidikauil y LONOBHEHHI Ta
PO3LUNPEHHI MOXMUBOCTEN TPaguUINHOINO HaBYaHHA e nepeBaxae couianbHe
iHTEpPaKTMBHE HaB4YaHHSA. [pa ABNAETbCS igeanbHUM HaBYanbHUM CEPELOBULLEM
i3 BOygoBaHMM [03BOSIOM Ha [AOMNYyWEHHA MOMWIKKW, WO CrNOHYKae aymaTu
HecTaHOapTHO M PO3BMBATU CaMOKOHTPOSMb W BigMOBidanbHICTb 3a MNPUAHATI
pilleHHs. [enmMidikauia — ue cnoci® BANMBY Ha CTYAEHTIB: B €NIEKTPOHHOMY
HaB4YaHHI irpPOBOI0 OPMOIO HABYaHHS, sika 3aMiHIOE HabpuanNuBi TUNOBI 3aBAaHHS,
a B yMOBax TpaguuinHOro HaBYaHHS, WO O03BOMNUTb YPISHOMAHITHUTU TpaauuinHy
CTPYKTYpPY 3aHATb.

Omxe, B OCHOBI renmMidoikauii — inesa peanisauis irpoBoro niaxogy 3 Tum, wob
3pobuTn HaBYaHHsA Binblu 3axonNnMBMUM Ta LikaBMM AN yY4acHuka. BogHovac Taka
OpraHisauiss HaB4aHHA Mae M iHWi BaroMi MOXIMBOCTI, Taki, Sk 3abe3ne4yeHHs
3auikaBneHoCTi HaB4YarbHUM NPOLECOM, BUCOKOrO PiBHA MOTMBALil, aBTOHOMIT i
NPOMINbLHOro 3MiCTy HaBYaHHS.

Y BUKNagaHHi pisHOMaHITHUX AUCUMUNAIH, 30KpeMa TEXHIYHOIo CNpsiMyBaHHS
AN ManbyTHiIX chneuianictiB HEOOXiAHUM € BpaxyBaHHS, WO KnacuyHa MoAesb
opraHisauii HaB4anbHOro Npouecy CborogHi BUKIIMKae AeMOTUBALO Yy CTYAEHTIB,
a iHKONKn — BTpaTy iHTepecy A0 HaBYarnbHUX NpPeaMeTIB.

CTtpykTypa renmidpikauii [J03BONSE MNPaAKTUYHE MEPEHECEHHS irpoBOi
MeXaHIK1 y pearibHe XUTTS OH-NanH cepeoBuLL, 3 NogarblUMM IX 3aCTOCYBaHHAM
obpaHux enemMeHTn irpoBOT CTPYKTYPU Y NPOLeCi HaBYaHHSA. 30Kpema, OTpMMYyBaHy
CTPYKTYpY remmidikauii yMOBHO MOXHa MOAINUTM Ha iHAuBIAyanbHi (6anu
OUiHIOBaHHSA, BipTyanbHi TOoBapwW, 4acoBi OOMEXeHHA TOoWo) Ta couianbHi
(iHTepakTMBHa B3aemofis 3 (HWWMW T[paBUAMW 3@ PEUTUHIOM  TOLLO).
3acTocyBaHHA NEBHUX €ENEeMEHTIB [03BOfsfe OTpumyBaTM nepeabayvyBaHy
peakuito ayauTopii, ane npuM UbOMY MOBUHEH OyTM OCMUCNIEHUM Ta
36anaHcoBaHUM.

Peanizauis renmicpikauii B ymoBax OUCTaAHLINHOIO HaBYaHHA MOXIMBa 3a
AOMNOMOrol0 BUKOPUCTaAHHSA PiSHOMAHITHUX NMariHiB B 3aneXHoCTi Big4 nnatdopm,
O 3aCTOCOBYHTLCA ANA OUCTAHUIMHOIO BUKNAA4AaHHA TEXHIYHMX aucumnnid. Ha
npuknagi nnatopmm Moodle y napameTpax Kypcy MOXHa akTuByBaTu
BiJCTEXXEHHS 3aBepLUEHHS AiSnNbHOCTI CTyAeHTa, fka BigobpaxaTtumeTbea nicns
BMKOHaHHA neBHMX ymoB. B nnatdgopmax Microsoft Teams ta Moodle moxnueo
HanawTyBaTu TpMBaniCTb AiANbHOCTI HA BUKOHAHHSA 3 ypaxyBaHHAM LUBUAOKOCTI
BiANOBIAI, WO OOHOYAaCHO € MOTMBAaLUiE CTydeHTa OO0 BUWKOHAHHSA BuLle
nocTtaBfeHux 3aBfaHb. 3a KOXHEe BMKOHaAHe 3aBOaHHA KOPUCTYBady MOXe
OTpUMaTK 3a0XOYEHHS Yy BUMMAAI pedynbTatuBHmx 6anie abo 6engxis (Big3Hak).
3okpema Microsoft Teams Hagae MOXNUBICTb CTBOpPHOBATWM BRNacHi NOASKUA 4y
Haropoawn (Hanpuknag: nnarii LuckyDraw, Towo) B 3anexHocTi Bi4 ymMOB
peanisauii irpoBoi dOpMM HaBYaHHA B 3aNeXHOCTI Bi TEXHIYHOro CnpsiMyBaHHS
ancumnninm (puc. 1).
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Puc. 1. leMoHCTpauif 3acTocyBaHHA Haropoa B cepeaoBuLLi
Microsoft Teams

B cBow u4epry napameTpu BiA3HaK MakwTb 3MOry HanawTyBaHHS HasB,
300paxkeHb Ta iX ONUCY B HE3anexHOoCTi Big nepiody OUiIHIOBaHHA ayauTopil 3
BpaxyBaHHAM paHille OLIHEeHOl AisfIbHOCTI CTyAeHTa 3a BeCb MNepiod HaBYaHHSA
NEeBHOro Kypcy TexXHIYHOI AucuunniHn. TuM caMmym MOTUBYKOYM ayauTopilo OO0
BMBYEHHSI CaMe TEeXHIYHMX [OUCUMNAIHKM 3 Mepuworo 3aHATTS 3  AeTanbHUM
BigobpaxxeHHs M BiA3HaK y npoini KopucTyBaya, WO € XapakTepHum Ons
nnatgopmn Moodle.

3a ponomorot gopatkoBux nnariHiB Moodle uym  Microsoft Teams vy
OUCTaHUIMHOMY HaBYaHHI MOXIMBE BUKOPUCTAHHSA IHTEPAKTUBHUX eJIEMEHTIB
renmidpikauii Ta irop B 3anexHocTi Big CTpPykTypu aucumnniHn. Ocobnmsoi yBaru
3acnyroBye nnariH Microsoft Teams «myQuiz», sSkMn [03BONSE BUKNagavam
NPOBOANTU BIKTOPUHWN B PEXUMI peanbHOro Yacy Assi nepesipkn 3HaHb ayauTopil Ta
npoBefeHHs renMiikyrounx 3aHsaTb (puc. 2).

IHTEPHET-BIKTOPUHN — Le e(EKTUBHUI IHCTPYMEHT ANS nepeBipkn HabyTux
3HaHb 3 gucuunsiH. Yum meHwe 4vacy noTpibHo Anga Bignosigi, TUM Binblle 040K
OTpUMYye rpaBeLb. Y Ui CUTyaLil HEMae Yacy LwykaTu Bignosigi, ToMy nuwie peanbHi
3HaHHSA gonomararTb NepemMorTi Ta MOTUBYIOTb FPaBLiB 4O HaBYaHHS.
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Puc. 2. BikHo Bigo6paxeHHA nnariHy myQuiz B cepenoBuLi
Microsoft Teams (Microsoft 365)

YCi ydacHUKM ofHOYACHO BiAMNOBIAaOTb HA 3anUTaHHA Ta OTpUMYOTb 6anu 3a
npaBunbHi Ta wWBKMAKI Bignosidi, Npu LbOMYy BOHM MOXYTb Bigpasy ©6auutu
NpaBUNbHICTb CBOET BignoBigi. [licns KOXHOro 3anuTaHHA OEMOHCTPYETbCS
penTuHroa Tabnuusa nigepis, Wo6 KoXxeH Mir nobavunTn pesynbTaTUBHICTb 3MaraHHs
B peanbHOMy u4aci. OCTaTOYHMN PEenTUHr NOKa3ye MNepemMoXLuiB, ki Habpanu
HanbinbLe 6aniB Nig Yac iIHTepPHET-BIKTOPUH.

Monogp nobuTb BUKOPUCTOBYBATM PI3HOMAHITHI TEXHIYHI NPUCTPOI Yy BUrMagi
ragxeTiB Ta KOHKYpeHLito, TOMy JaHy NPUXUMBHICTb MOXHa ferko nepeTBopuTn Ha
HaBYaHHS, 30Kpema nif Yac BUBYEHHS TEXHIYHUX aucuunsiiH!

enmidpikauiss gonomarae CTy4eHTY 3acBOHOBaTU 3HAHHA Y HEHaB'A3MMBIN dhopMi,
Kpalle 3anam’saToByBaTu iHopmadito, ¢opmye Oinblunin iHTEpeC [0 HaBYaHHS,
A03BOMSAYM BUKOPUCTOBYBATU AaHUW IHCTPYMEHT SAK OOMOMDKHUI Yy HaB4yasribHOMY
npoueci. AHani3yBaHHA OLHOK CTYAEHTIB NiATBEPOKYE MNOTE3Y, LLO IX OTPMMaHI OLHKN
3abe3neyvyoTb 40OAaTKOBE MiABULLEHHSA CymMapHOro Gany OUiHIOBaHHS 3a AMCLMMNIIHOK
Bl 0GpaHOi MexaHiku renmicpikaLlii, B 3aneHOCTi Big CNPAMYBaHHS TEXHIYHUX OUCLMNITIH.
Mpn ubOMYy BiOOBpPaXKeHHS CTUMYNy 00 HaBYaHHSA CTYAEHTIB B iX pe3ynbTaTMBHOCTI
OLHIOBaHHA MNigTBEpPIKYE edEKTUBHICTbL BMPOBaMKEHHA renmidpikauii B ymoBax
AVCTaHLIMHOIO HaBYaHHS, 3a6e3mne4vyoum NOKpaLLEHHs] MOTMBALLii CTYAEHTIB.

CnncoK BUKOPUCTaHUX pKepen:
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teams/education.

[3] NeBmH, M. (2012) Kak TexHomoruu uameHsT oOpasoBaHue: [laTb [MaBHbIX TpeHAOB. BunyyeHo 3:
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YKPAIHA

3 KOXHUM POKOM piBEHb HayKOBO-TEXHIYHOrO Mporpecy 3pocTtae. HaykoBo-
TEXHIYHUW Nporpec 3yMOBIOE PO3BMTOK MeXaHi3aUil i asTomaTuaauii BUpobHUUTBa,
CTUMYIIOE YOOCKOHANEHHA TEXHOMOTNYHMX NPOLIECIB.

ToMy 3pocCTa€e KifbKiCTb HayKOBO-TEXHIYHOI niTepaTtypn Yy BCiX ranysax
NPOMMCIIOBOCTI, BKMNOYaoumn TpybonpoBigHMIA TpaHCNOPT raay.

B ymoBax Kpu3oBuX siBULL, B EKOHOMIL CTae Ay>Xe akTyanbHUM BUKOPUCTAHHSA
CTaHZapTu3auii 9K mKepena onTuMmisadii 3aTpaT Ta eKOHOMIT pecypciB. Kpusa amyLuye
AiaTn 6inblW pauioHanbHO | BUKOPUCTOBYBATU HOBI TEXHOMOrIT, AKi MOXYyTb OyTu
pearni3oBaHi B cTaHaapTax.

Miogxoon po rigpaBniyHNX pPO3paxyHKiB B CBIiTI CYTTEBO He BiOPI3HAOTHCA.
BigMiHHICTb nonsrae y 3acToCcyBaHHI Pi3HUX OANHULIL BUMIPHOBaHHA NapameTpiB, SKi
BXOOSATb B PO3paxyHKOBi (oOpMyIn.

B ocHoBy rigpaBnidyHNUX po3paxyHkKiB ra3ornpoBOAiB SIK B HALUiW, TaK i B iHWWNX
KpaiHaX CBIiTY 3aKnafeHi Kracu4Hi piBHsAHHS ra3oBOl AMHaMIKK, siKi MOB’A3YTb MiX
cobolo reoMeTpuyHi napamMeTpu rasonpoBody, Qi3nYHi Ta TepMOANHAMIYHI
BNacTMBOCTI rady, nmnapameTpu rasoBoro noTOKy Ta BTpaTu eHepril, LWo
CYNpOBOLXYIOTb PyX pearibHOro rasy B Tpybonposogi.

B KOXHin KpalHi icHye mMeToaMKa BW3HAYEHHS MPOMYCKHOI 34aTHOCTI
rasonpoBogy, sika 6a3yeTbCA Ha Aep)XaBHMX HOPMATMBHUX OOKymeHTax [1,2,3].
PosrnsaHemo Ta NopiBHAEMO METOAUKK, AKi 3aCTOCOBYHOTb B YKpalHi Ta B iIHO3EMHUX
KpaiHax.

B cBiTOBIM MNpakTuui rigpaBniyHNX po3paxyHKiB MaricTpanbHUX rasonpoBoaiB
3aCTOCOBYHOTb Pi3Hi (POPMM OCHOBHOIO PiBHSAHHSA. HanbGinbLu BiAOMi 3 HUX MNOKa3aHi
Ha puc.1.

Lli piBHAHHA 3aCTOCOBYIOTLCA B aHIMIOMOBHUX KpaiHaxX, a TOMY HandacTiwe B
niTepatypi NpMBOAATLCA B TaK 3BaHIN aMepUKaHCbKi NPaKTUYHIN CUCTEMI OQUHULb,
ane B AesiKNX mxKepenax npeacTtaBneHi B MiXXHapoaHin cuctemi ogmHmub (Sl).

[ns 6inblw AeTanbHOro NOPIiBHAHHA NPOBEAEMO PO3paxyHOK po3noainy TUCKY
No OOBXWHI AN HOPMaTUBHOI (POpMyNK, 3aranbHOro PIBHAHHA ANS PO3paxyHKY
rasonpoBoAiB Ta piBHAHHA Benmayta i nobyayemo rpadiyHy 3anexHiCTb TUCKY Bif
OOBXWHU. Po3paxyHOK NpoBOAMMO Af1 TakMx CaMux BUXIOHUX AaHux. [padivyHa
iHTepnpeTauis pesynbTaTiB po3paxyHKiB HaBedeHa Ha puc. 2.
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Puc. 1. PiBHAIHHA rigpaBniYHMX po3paxyHKiB MarictpanbHUX rasonpoBoAiB
[aemopcbka po3pobka]

Tuck 8 Touui, MlMa

104 109,7 1154 1211 126,8 132,5 138,2 N .

505 Bigaank, kKM o ’
h . i -
—a—HopmaTuBHe piBHAHHA —#— 3aranbHe PiBHAHHA ~ -

4,8
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

——HopmaTtueHe piBHAHHA ——PiBHAHHA BelimayTa ——3aranbHe piBHAHHA Bigaanb, kKm

Puc. 2. 'padik po3noainy TMCKY No AOBXWHi razonpoBoay
ANA HopMaTUBHOI (pOopMynK, 3arafnibHOro PiBHAHHA ANSA PO3pPaxyHKY
rasonposBoaiB Ta piBHAHHA BenmayTa
[aesmopcbka po3pobka]

AHanisytoun rpadpiyHi 3anexHoCTi BUOHO, WO pe3ynbTaTu pOo3paxyHKy 3a
Pi3HUMUN PIBHAHHAMW Bigpi3HATLCA. [1py BUKOPUCTaHHI  piBHAHHA BenmayTa TuUCK
nagae HanbinoLe. Ane B LifloMy Noxmbka HeBenuvka, NexunTs B mexax 3 %.

TakmuM 4YMHOM, BMWOHO, WO I(HO3EMHI MeToOM pPO3paxyHKy CYTTEBO He
BiAPI3HAOTLCA Bif BITYM3HAHUX. PisHMUS nonsirae B TOMY, WO B iIHO3EMHUX KpaiHax
3a cTaHOapTHy TemnepaTypy npuiimMatoTb 15 °C, a B Hawiil kpaiHi ue 3HaYeHHs
cTaHoBuTb 20 °C. KpiM TOro GinbluicTb iHO3EMHUX PIBHAHb BMKOPWUCTOBYHOTb AOnS
KOHKpEeTHUX Yncen PerHonbaca Ta TUCKIB B Tpy6onpoBoai.

Cnucok BUKOpUCTaHUX axKepen:
[11 OB6uiecoto3Hble HOPMbI TEXHOMOrMYECKOrO NPOeKTUpoBaHUs. MarucTpanbHele TpybonpoBoabl. Yactb 1.
asonposogbl : OHTI 51-1-85. (1986). Mocksa: MuHrasnpom.
[2] AwmepukaHcbkuit HaujoHanbHuit cTaHgapt: ANSI B31.8-1999. (1999) Edition. Gas transmission and
distribution piping systems.
[3] AwmepukaHcbkuit HauioHanbHUA ctaHgapT: ANSI B31.4-1998. (1998) Edition. Pipe line systems.
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MO[OA, KEPOBAHA WUTYYHUM IHTENNEKTOM

Masena HOnisa OnekcaHgpiBHa
MaricTpaHT dpakynbTeTy An3anHy
Kuiscbkuli HayioHanbHUl yHisepcumem mexHorsozit ma du3atiHy

HAYKOBWI KEPIBHUK:

OcTtaneHko HaTtanis BaneHTuHiBHa
AOKTOp TEXHIYHUX HaYK, Npodbecop, 3aBigyBay kaeapu eproHOMIkM i Au3anHy
Kuiscbkuli HayioHanbHUl yHieepcumem mexHonoait ma ousatiHy

YKPAIHA

LWTy4yHUN iHTENEKT — ue BXe peanbHIiCTb Haworo XuTtTta. Hemae obnacTi, ge
3apa3 He BUMKOPUCTOBYHTbCS UMppoBi TexHonorii. | moga He BMHATOK. PO3ymHi
A3epkana, BipTyarbHi OiTUHIK, ckaHepu Ky3oBa, 3D-npuHTEpU - OCb NuLLe HeBemnnka
YacTuMHa TEXHOMOrIN, AKi MOBHICTIO 3anpoBaAXyTb MOAHI 6peHam i putennopm [1].

A 3aBTpa MOXe BUSBUTUCS, LLLO HANYCHILLHILLY KOSEKLito CTBOpMNa He NIAnHa,
LLIO KoMM'toTep po30MpaeTbCs B MOOHUX TEHAEHUIAX Kpawe, HiX 6'toTi-6rnorepu i wo
O[Sr HE LUMIOTb, a8 PO34PYKOBYIOTb.

LUTYYHUI iIHTENEKT MOXe CNPUATU pO3ni3HaBaHHIO MaTEPHIB MPOEKTYBaHHSA, ane
TakoX MOXe [JONOMOITWM BaM B CTBOPEHHI Au3alHy. XYOOXHWKWN, KPeaTUBHUKN i
PO3POBHMKM 3aCTOCOBYIOTb Pi3HI TEXHOSOrIT WTYYHOrO iHTENEeKTY, Wob KopucTyBaui
MOrnnM ByTW HacCTINbKM TBOPYMMMW, HACKINIbKM BOHU XO4dyTb. 3raganmo Prismo abo
Auto Draw B sikocTi npuknagy. F0noBHOW OCOBNUBICTIO LMX iIHCTPYMEHTIB € Te, WO
noau 3 MEeHLWNM TBOPYUM MOTEHLaNoM TakoX MOXYTb AaTu BOSIHO CBOIN ysB [2].

KomaHaa BYeHux YHiBepcuteTy Texacy B OCTUHCbLKOMY BigAini KOMN'toTEPHUX
HayK po3pobuna cuctemy LUTYYHOrO iHTENekTy, sika, AMBNASYUCbL Ha doTorpadito
oasry, 3gaTHa 3anpornoHyBaTU KOPWUCHI nopaan npo Te, sk 3pobutn mnoro GinbL
MOAHUM.

«Mu gymanu npo HbOro sik Npo Apyra, SiKUN gae BaM 3BOPOTHUN 3B'SAI30K», —
ckaszana KpicteH [paymaH, npodecop KOMM'IOTEPHUX HayK, uYui nonepeaHi
pocnimpkeHHa  wrtyyHoro iHTenekty (WWI) ©ynu cdpokycoBaHi Ha BidyanbHOMy
pO3ni3HaBaHHi.

IHcTpymeHT nig HasBow Fashion ++ BuKOpUCTOBYE cCUCTEMU Bi3yaribHOMO
po3Mi3HaBaHHA [Ari aHanidy Komnbopy, MarstoHKa, TeKCTypu i opMn oadary Ha
300pakeHHi, a NoTiM NPOMOHYE Kiflbka anbTepHaTUBHUX HAPSAAiB A5 KopucTyBaya [3].

MporHo3yBaHHA TeHAeHuin. Y 6epesHi 2017 poky The Wall Street Journal
ony6nikysaB icTopito npo Stitch Fix, BUpoBHMKa oasary Ha OCHOBI AaHUX LUTYYHOrO
iHTenekty. Bu npuxoaute B odpic Stitch Fix Ha MaHxeTTeHi, 3anoBHIOETE aHKeTy
(po3mip, cTaTb, BrogXeT, cnocib XNTTH, 06NIKOBI 3annUcK B couianbHUX Mepexax i Tpu
MNYHKTM NPO OA4r, SIKUA BU XOYEeTEe HOCUTM) i 3a ABa-TPWU TWXKHI OTpMMaeTe NOTPIGHY
KinbkicTb HabopiB peden. Cuctema npautoe Tak: Stitch Fix HaBunB kKomn'toTep
aHanisysaTtu NonynspHiCTb CTUMIB MO BCbOMY CBIiTYy 3a dhoTorpadismm 3 Instagram i
Facebook. Tob6To Lie OO TOro, siK KMieHT 3BepTaeTbCa A0 KOMMaHIi, 11 MexaHiamm
BMIilOTb OAdAraTu NoANHY 3a HOBUMW TeHOEHLUISIMI.

3apas oasr, po3pobneHni LTYYHUM IHTENEKTOM, NPUHOCUTL KOMNaHii nuwe 1%
BCbOro nNpmbyTKy, ane came iCHyBaHHS LbOro Npuknagy 4OBOANTb: LUTYYHUN iHTENEKT
BXe 30aTHMI nepeabayunTu, Wo M1 XO4EMO HOCUTM B HACTYNMHOMY CE30Hi [4].
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IBM cnineHo 3 Tommy Hilfiger i TexHonoriyHum iHcTUTYTOM Moau (FIT)
npaulTb Hag npoektoM Reimagine Retail ona BuaBneHHAa MOOHUX TeHOEHUIN |
OnTMMI3aLUil NpoLecy NPOeKTyBaHHA oasry.

[ns uboro wTy4yHun iHTenekt poarnsHys 15 000 306paxeHb 3 ogsrom Tommy
Hilfiger, 600 000 amcnneis i 100 000 3pa3skiB TKaHWHW, NpoaHari3yBaB peakuito
rocTen i BU3HAYMB KIIHOYOBI TEMU MOAN B MOAENsX, cunyeTtax, Kosfibopax i CTUnsx.
Tenep pilleHHA Mamke MUTTEBO BiANOBIAAE HA NUTaHHS: «Yu cnogobas nybniui uen
CTWUNb COPOYKM NM'SATb CE30HIB TOMY?», «AKi KONbopu 3apas TpeHaoBi?» i «lo 6yno
HaNNoONyNSAPHILUMM B OCTaHHIX TPbOX KOSEKLIAX?»

Cuctema, sika TOMHO BM3HauYUTb PO3Mip i ynogobaHHsA, 3aowaauTb NasaM
Garato 4acy. [locuTb NIOAMHI BUCNOBUTU BakaHHA WOCb KynuTW, i cucTeMa BXe
NPOMNOHYyE NOMY HanKpaLLi BapiaHTW.

"BinblUe NOMOBMHM 3aMOBMEHOro O4Ary MOBEepTalTbCA B MarasvHu: BiH He
NigXoAuTb Hi 3a PO3MipoM, Hi 3a cMakoMm. Tomy nepen MOAHOK IHOYCTPIE CTOITb
3aBOaHHA 3pobuTK ogar, Akuni He Gyge noBepHyTo. TyT Ha OONOMOry NPUXOAUTb
LWTYYHUN HTENEKT, SKUWA MNPOMOHYE KOHKPETHY MOAenb KOHKPETHOMY MOKYNLUEBI,
paxytounm WMMOBIPHICTb TOro, WO KOHKPETHUW MOKyneLb MNOBEPHE TOW YM iHLINN
npegMet rapaepoby” [5].

TexHonoris WUl gonomarae piternepam He Tinbkn 60poTncs 3 NoBEPHEHHAM. 3a
cnoBamu Mapii AsepiHoi, naptHepa FMCG-Retail NAVicon, wTy4yHui iHTEnekT
340aTHMA 3HAXOAUTU 3aKOHOMIPHOCTI i He NiHINHI 3B'A3KM B HaAcCTpOl i noBegiHui
KNieHTiB, aHanisyBaTu Ail KOHKYPEHTIB, BUKOHYBaATWN Te-AKWO aHasi3 3MiH y BracHIn
npoaykuii

MogHui 6peHa H&M noyas 3acToCOBYBaATU LUTYYHUM IHTENEKT, LWOG NOBEPHYTH
nokynuis y marasvH. ¥ H&M, sk i B GinblIOCTi Mepex marasuHiB ogsary, 3a Bubip
acopTMMeHTy BignoBidae KomMaHAa [Au3anHepiB. Tenep KoMmnaHia no4ana
BUKOPUCTOBYBATU anropuUTMK, SKi aHani3yloTb YeKn npo MOKYMKK, a TakoX AaHi npo
NOBEPHEHHA TOBapy.

"lLlykato wocb KOHKpeTHe?" - ue dpasa, 9Ky BUM He MOYyeTe B iHTEpPHEeT-
MarasuHax. Tomy wo LI Bxe 3Hae, YoMy Tn TyT. HEMPOHHI Mepexi nam'aTatoTb, WO
BM Kynunu, i NponoHytoTb Te, Wo BaMm, WwWsuiwe 3a Bce, cnogobasca. Hanbnmxkymm
YaCoM LUTYYHUN IHTENEKT nige e gani: WTYYHUA IHTEeNEKT BXXe HaBYMBCH BUragyBaTtu
oasr, poboTu - wuTtKn noro, a WI-ctunictu - Bubnpatun ineansHuii rapaepoo.

IT-riraHTM BuAWNKM B cdepy moan. Pospobkamm Ha nepeTuHi MOAHOro i
MaLUMHHOrO HaBYyaHHSA 3anmMaeTbcss Amazon. Y 2017 poui komnaHia sunyctuna Echo
Look, posymHun rampketr $ 100, npusHadeHun Ons 3amiHm ctunicta. [MpucTpin
[o3Bonsie 3pobutn mogHi 6aHTMKM abo KOPOTKi Bigeo, CTpyKTypyBaTu rapaepob 3a
AeKinbkoMa napameTpamu (noroga, Haroga, vac poky), 3anutaTtu «Alexa, sk BaM?y i
BMbpaTtun Hankpawmn obpas Ha NeBHUN AeHb. LLle oanH npoekT nig Harnsaom Amazon
B HocnigHuubkomy ueHTpi Lab126 B CaH-®PpaHumcko - ue po3pobka HEMPOHHOT
Mepexi, AKka HaB4YMnacsa po3nisHaBaTy Pi3Hi CTUMI MOAM | 34aTHa BUHAXOAUTU B HUX
HOBUW OAasr.

Takum uumHom, LI BigkpuBae Ans MogHOI iHOQYCTPIl HOBI ABepi: MOXHa
NPUCKOPUTU MpPOLLEeC CTBOPEHHS HOBWUX Kornekuid, nepenbaunTtn, 4n byge opsr
MOAOHUM | KOpUCTyBaTUCS MOMUTOM, CTBOPKOBaTM MNEepCOHanbHi Au3anHepChKi
pekomeHaauii. [6].

TBOpPYICTL SIK | paHille 3anuMwaeTbCa B 3HaAYHIM Mipi obnacTio NoOCbKOI
pisneHocTi. MpoTe, LI moxe BMKkOHYBaTW gesiky poboTy, Wwob onTumisyBaTu npouec
po3pobku. Lie moxxe ByTn KOPUCHO ANns pisHUX AOCNiaXeHb, 300py AaHWX ane HaBiTb
Oinbl TBOpPYMX 3aBAAHb.
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BucHoBku. Bu3HayeHo, O BWKOPUCTAHHA LUTYYHOrO iHTENEKTYy B MOAHIN
iHOycTpil HabyBae Bce OiNbLIOro 3acToCyBaHHSA. PO3BUTOK TEXHOMOrA LUTYYHOrO
IHTENEeKTY B LUBEWNHI NPOMMUCITIOBOCTI MOX€ iCTOTHO 3MiHUTU MOHATTS BUCOKOT MOAM.
Hapsagu Big KyTiop nepecTtaHyTb OyTu npuBineem obpaHux, iX MOXHa KynuTu, He
BCTaBaTtu 3 gmBaHa. [insa BupobHukiB cninpaus 3i LI ctaHe 060B'si3Kk0BOKO YMOBOO
MTWU B HOTy 3 KOHKYPEHTHOK TOHKOK. BogHouyac ue gornomoxe iM onTumisyBaTu
npouecn Ta cnnaHyBaTM IHAHCOBI MOTOKU: anropuTMKU LUTYYHOrO IHTENEKTY
A03BOMATbL M MakCMMarbHO TOYHO BU3HAYUTU CNOXMBYI ynogobaHHs. Lle moxe
3MiHUTM GanaHC CuN Ha PWUHKY MOAWM i B TOM Xe 4Yac CTMMyInoBaTu KMoro. Tomy
KOoMMaHisgm-rpaBUsaM BXe 3apa3s NoTpibHO BinbLue BKIYaTMUCA B 3aranbHy TEHOEHL0
| MakcuMansHO BUKOPUCTOBYBATU MOXIUBOCTI LUTYYHOrO iHTESEKTY.

Cnucok BUKOPUCTAHUX QiKepern.
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[2] AHTOHIOK, [1. [In3aitH, kepoBaHuil LWTy4HUM iHTenekTom (2020) Brior Teopya nabopamopis (2) 2.BunyyeHo
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HopowkeBu4 PycnaH KOpinoBuy

3006yBay BULLIOT OCBITH

hakynbTeTy rotTefnlbHO-PeCTOPaAHHOro Ta TYPUCTUYHOrO Bi3Hecy
HauioHanbHul yHigepcumem xap4o8ux mexHosiozi

YKPAIHA

Mopo31BO € 3aMOpPOXEHMM Ta 30MTUM OEeCepTOM, L0 KOPUCTYETLCA BENMUKUM
NMOMUTOM Yy KOHTMHIEHTa CMOXMWBadiB 3aknafiB pecTopaHHOro rocrnogapcrea. 3
AlopBEOMYHOI TOYKM 30pY BOHO € Xap4OBUM MPOAYKTOM, SKMA BOMOAIE XONOOHOH
NPUPOAOKD Ta CONIOAKMM CMakOM, L0 MOXe BUKNMKaTu gmcbanaHc, ocobnmeo y
Kanxu-Oowi [1]. AucbanaHc Kanxu-gowi npn3BoanTb 40 36inbLlUEHHS Barn NoguHu,
3HUXYETLCA aKTUBHICTb PO3YMOBOI i i3nyHOI AisnbHOCTi. OCib 3 KOHCTUTYLUIE
Kanxa-gowa MOXyTb nNpuBEeCTM OO0 CTaHy piBHOBarM XapyoBi MPOAYKTH, WO
XapakTepusyTbCa KPUXKOK CTPYKTYPOIO Ta ripKyBaTUM CMakoMm [2].

MeToo pobOTM € BUBYEHHS MOXMIUBOCTI BUKOPUCTAHHA CYXOQOPYKTIB,
NPSAHOLWIB, NpunpaB i cneuin y cknagi gpu3epHOro M’SIKOro Mopo3uBa  Ans
6anaHcyBaHHs Kanxu-gouui.

B pocnigkeHHAX 9K cyxodpyKTn BMKOpUCTOBYBanu sibnyka copTiB Awngap,
®nopiHa i Pyb6i, wo 6ynu nonepeaHbO BUTPUMAHiI B peuenTypHi KOMNO3uuil
CMaKoapoMaTUYHUX PEYOBUH: KOpUUHA, Kakao, 4YepBOHWW repeub, KopiaHap,
MYCKaTHUM TOpiX, NIMMOHA KUCroTa Ta BUCYLUEHi KOHBEKTMBHUM cnocobom. [ns
CKnagaHHsa MOSIOYHOIT CyMilli BUKOpUCTOBYBanun cupoBuHy 3rigHo 3 ICTY 4733:2007.
Y qakocTi cTtabinizatopa BMKOPMUCTOBYBasM KaseiHaT HaTpito, Nigconoaxysaya — Me[,
COHsILLHMKOBUK. M’ike MOpO3MBO OTpuMyBanu Ha nabopatopHomy dpusepi. Y
3paskax BU3Havanu TuTpoBaHy KMCNoTHICTb 3a TOCT 3624, onip TaAHEHHIO — 3a YacoMm
Bi4AiNeHHs Bia 3pa3kiB Mopo3usa 06‘emy pigkol pasun, 36uTicTe — BarosBumM MeTOA0M,
opraHonenTU4Hi MOKa3HUKU SKOCTI — LWNAXOM [AeryctauinHol ouiHku. OTpumaHi
3paskm M'AKOro MOpO3MBa XapakTepusyBanncb MNPUEMHUMWU OPraHoNenTUYHUMMN
Bnactusoctamu. 36utnin gecept MaB OOHOPIAHY, KpemonofibHy CTPyKTypy 3
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BKparnmeHHAM NigroToBreHux CyxXopyKTiB Ta i3aMKo-XiMiYHI NOKa3HUKN AKOCTI, LLO
3HaxXOAMNNCb B MeXax perfiaMeHTOBaHNX HOPM.

BucHoBKK. Ha ocHOBI oTpumaHux pesynbTaTiB i 6a3ylouncb Ha OCHOBHMX
npuHuunax Aropeeau po3pobneHo peuenTypHi KOMMO3uuil HOBOrO BUOY M'SKOro
MOpO3nBa. BMKOPUCTaAHHA BUCYLLIEHMX, NONepeaHbo BUTPUMAHUX Y KOPWULI, Kakao,
YepBOHOMY nepLi, KopiaHapi, MyckaTHOMY ropixi, TIMMOHHIN KNCOTi S0nyK 403BONUTb
3anobirtn aucbanaHcy Kanxa-Lowi — ypiBHOBaXXUTK NOEAHAHHA XONOAHOT NpMpoan
Ta CONoaKoro cMaky po3pobneHoro M’sskoro Mopo3unBea.

Cnncok BUKOpUCTaAHUX mKepen:
[1] Banamali, D. (2014). Concept of Dietetics and its Importance in Ayurveda. J Homeop Ayurv Med,
(3), 1-4.
[2] Lad, V. (1984). Ayurveda: The Science of Self-healing:a Practical Guide. WI: Lotus Press.
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HAIPY3KU ®YHKLUMOHUPOBAHUA KPbIJIA
CAMOIJIETA TPAHCNOPTHOW KATEFOPUU
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acnupaHT Kadbeapbl NPOEKTUPOBAHUSA CaMOSIETOB U BEPTOSNETOB

HauuoHarnbHbIlU aspokocmudeckul yHusepcumem um. H. 3. XKykoeckoz2o
«XapbKoBCKUU aguayUOHHbIU uHCMuUmMymy»

HAYYHbIA PYKOBOOUTENb:

pe6eHnkoB AnekcaHap NpuropbeBuY

AOKT. TEXH. HayK, npodeccop,

3aB. kadhepbl NPOEKTMPOBAHNS CaMOSIETOB 1N BEPTONETOB
HauuoHanbHbIl aspokocmudeckul yHusepcumem um. H. 3. XKykoeckozao
«XapbKoBCKUU aguayUOHHbIU uHCMumympy

YKPAUHA

B noneTte KOHCTpyKUuA camoneTa BOCNPUHUMAET pasnunyHble BUAblI HArpy3oK.
OTU Harpyskm MOXHO KnaccuduumpoBaTb KaK Harpysksm TUMNOBOrO MnosieTa,
MakcumarbHble 3KCrnslyaTauuoHHble U pacdeTHble. [py Harpysku TMNOBOro nosieta
(Harpysku noBcegHEBHOM 3KCNnyaTaumm, KOTopble CamMoneT UCMbITbIBAET B TUMOBOM
noneTte), KOHCTPYKUMS OOSDKHa BblAepXMBaTb 3afaHHbI pecypc. MakcumanbHas
3KcnsiyaTaumMoHHas Harpyska, HopMmnpyeTcsa cepTUPUKALNOHHBIMU JOKYMEHTaMU Y
ABMSETCA MakCUMarbHbIM 3Ha4YeHWeM, 3a Bce UcToputo crnoTa. [pu aTon Harpysku,
B KOHCTPYKUUN HE OOIMKHO ObITb BpeaHbIX OCTaTOuYHbIX Aedopmaumi. PacyeTHble
Harpysku, 3TO Harpysku Npu KOTOPbIX KOHCTPYKUMS OOSMPKHA BblOepXuBaTb U He
paspyLaTbcs. Bce Harpyskm cBOAATCS K HECKONBKUM pacyeTHbIM CIlyvasim, KoTopble
COOTBETCTBYIOT Haubornee TsXKenbiM YCMNOBUSIM  Harpy>XeHus camoneta B
aKcnnyaTaumu. 3Tu pacdeTHble criydam onucadbl B HITT (HOpMbI NETHOW rogHOCTH).

OOHUM 13 camblx Harpy>XeHHbIX 3fIEMEHTOB B KOHCTPYKLMM caMorieTa ABnaeTcs
Kpbino. [lpn pacyeTe Kpbifla OCHOBHBIMW pPacYeTHbIMU CRyyYyasMun  ABNSAKOTCSA
nonetHole cnyyau (A, A', B, C, D, u D) [1].

Kpbino camoneta paboTaeT B CIOXHO-HArpy>eHOM COCTOSIHUM BCe BpeMms
noneta. Ha Hero gencreyeT aspoanHamMmyeckasi, UHEPUUOHHbIE, COCPeAOTOYEHHbIE
cunbl (Takue Kak Tara ABuratensi, KpenneHue CToek Lwaccu, y3rbl HAaBeCKU CpeacTB
MexaHu3aummn). B npouecce noneta Bce BUAbI HArpy30K HEMNPEPLIBHO MEHSOTCA Kak
Nno BENUYUHE TaK U NO HanpaBIIEHNIO CO BPEMEHEM.

BaxHbIM 3Tanom NpoeKkTUPOBaHUA SBMSAETCA pacyeT HarpysoK, 4eNCTBYIOLLMX
Ha KpbINO ANSA pasnuyHbiX criydaeB. 3Hasi XxapakTep WU3MEHeHUs koapdpuumeHTa
NogbEMHOW CUMbl, MOXXHO HaWUTW pacnpeneneHne aspognHaMm4eckon Harpysku rno
pasmaxy Kpbina.

Bec kpbina 1 rpy3bl pacnonoXeHHbIe B Kpbifie CNOCOBCTBYIOT ero pasrpy>XeHunto
(TonnunBo B keccoH Bakax). 3Has Bce aTu pacnpeneneHnd no pasmaxy Kpbina, MOXHO
onpenenquTb CyMMapHyK pacrnpedeneHHyro Harpysky Kpbina, kotopas u Oyaet
Bbl3blBaTb BHYTPEHHME CUNOBbIE PaKTOPbI.

HemanoBaxHoe BnvMsiHAE Ha [MPOYHOCTb KOHCTPYKUMW Kpbina BAndeT
HarpyXeHna OT CpeAcTB MexaHusauuu Kpbina. CoBpeMeHHOe KpbIio camorieTta
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UMeeT pasBuTble CpeAcTBa yrnpasreHUs NoAbeMHOW curon Ha kpbirie (puc. 1). B
nepegHen 4acTu Kpbifla pacnosioXeHbl npeakpbiiki. B HopmanbHOM nonete
NPeakpbIfku  NpunerawwT K OCHOBHOMY npodunio Kpbina, obpasys WCXOAHbIN
npogusb.

MpeaKkpbInikKu NPUMEHSIOTCA NpU nonetax Ha 6onblwux yrnax ataku. PaboTta
NPeaKpbIfKOB 3akntovaeTcs B 3aTArMBaHWM CpbiBa MOTOKa Y Kpbina (yBenuveHve
KpUTUYECKOro yrra aTtaku). Kaxgas cekums npeakpbinikoB HaBelnMBaeTCsl Ha KpbIfo
nog cpeacTBOM pernbCcoB (puc. 2).

YeTblpe ceKkunm BblABUMKHbIX NPeaKPbIIKOB

LLnToKk Kptorepa

SnepoH

BHeLWHKMI 3aKpbIIOK

BHYTpEHHWI 3aKPbINOK

Puc. 1. CpeactBa MexaHu3aLmMm COBpeMEHHOro camorneTta
TPaHCMNOPTHOWN KaTeropuu

BenvunHy pacnpegeneHHOW MOroHHOM  Harpysku, [OeucTByloWen Ha
NPEeaKpbIIOK Ha aTane MNpoeKTUPOBAHUA MOXHO oOnpeaenntb Mo  Cneaylowmnn
copmyne (1) [2]:

QHpea=k'f'b'q (1)

20e:k — aspoduHamudeckull KoaghhuyueHm, 3asucsawuli om yana amaku Kpbina. Ha
amarne rnpedgapumerisHO20 MPOEKMUPO8aHUSI MOXHO NPUHAMb k = 3,2, npu a = 25°;
f — koagppuyueHm bezonacHocmu. [nsi cpedcme MexaHuU3auuu paeeH 2;
b — xop0da ripedKpsbirika;
q —CKOpOCMHOoLU Harop.

B XBOCTOBOM 4acTu Kpbinla pacnonoXeH 3akpbiiok (puc. 1). 3akpbiniok
npeacraensaet cobov NpomnnMpoBaHHY MOABWKHYIO YaCTb Kpbifla, OTKIIOHAEMast
BHM3 [ONs YBENUYEHMS MOABLEMHOM cunbl Kpbina. LUupokoe npumeHeHue Ha
COBPEMEHHbIX CaMorieTax Hawnu Apyxuwienesble 3akpbinku (puc. 3). KoHCTpyKuns
TaKOro 3aKpblfika COCTOUT M3: CaMOro 3akpbirika; AediekTopa, KOTOpbI 3a YacTyto
NOBTOPSIET KOHCTPYKLUMIO 3aKpbifika; penbCbl NO KOTOPbIA 3aKPbINIOK ABMXKETCA MO
3a[jaHHOWN TpPaeKTopuK; KapeTka (MexaHM3M C ponmkamm).

3aKkoH MOroHHOW pacnpedeneHHON Harpysku Ha 3aKpbiiOK aHanornyeH
npegkpbIky 1 onpegensetcsa no dopmyne (2) [2]:

q3a}<p=c'f'b'q (2)

ede: c — aspoduHamu4deckuli KoaghgbuyueHm, 3asucawuli om mura 3akpblika, yaroe
OMKIIOHEHUST U yario8 amaku Kpbiia. Onpedesnissemcsi 8 pe3ysibmame ucrbimaHul 8
aspoduHamu4deckol mpybe unu memodamMu KOHEeYHbIX anemMeHmos. Ha amane
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npedsapumeribHO20 NMPOeKMUPO8aHUS MOXHO MpuHsaIms k = 5,5;
f — KoagppuyueHm bezonacHocmu;
b — xop0a 3aKpbirKa;

q —CKopocmHoU Hariop.

Bt vach W B sectuon

Puc. 2. HaBecka npeakKpbinka Puc. 3. [IByxweneBoun 3aKpbIJIOK

CxeMy HarpyXeHusi, Kak OT MNpeaKkpblsika, Tak W OT 3aKpblfika, MOXHO
npeacraBnTb B Buae 6arnku, Harpy>eHHOW pacnpeaeneHHon Harpy3kon u oneptomn
Ha OByx onopax. Peakumn onopbl aTon 6anku n dyayt peakunsamm eNCTBYOLWINE Ha
CUNOBYIO YacTb Kpbina (puc. 4).

3aKkpbIOK Ha pexumax B3neTa M nocagku MMmeeT pasHble Yriibl OTKIOHEHMUS
(pnc. 5). MNpu NPoOeKTUPOBaHUN Kpbifla 3TO UrpaeT BaXHYK poSib, TaK Kak OT yrna
OTKITOHEHNA 3aBUCAT peakuun Ha Kpbife, 4TO CnocobCTBYIOT M3MEHEHMIO Kak 0bLLero
HaNPS»KEHHOro COCTOSIHUSA, TaK M FTOKanbHOro.

[oraiiosHoe oK esue

La ls .
=

N

4 %
"

Puc. 4. Cxema HarpyxeHusi oT  Puc. 5. OTKnoHeHMe 3aKpblsika Ha peXxume
CpeACTB MeXaHu3aumm Ha B3neTa U nocagku
KpbINo

N Tak, Ha B3neTe yros OTKMOHEHWSA 3aKPbIFIKOB camorieta TPaHCMNOPTHOM
kateropumn coctasnseT 25 go 0 rpagycos, a Ha pexnme 3axoda Ha nocagky ot 0 go
40 rpagycoB. 3Hasi NONOXeHWe 3aKpbinka Npy pasnnyYHbIX pexmnmax noneta, MoXHo
y4yeCTb €ro BnusiHue.

Ewe oaHUM HemanoBaHbIM 3NEMEHTOM Kpbifia SBMSKOTCA 3f1€pPOHbl. JTO
NOABWXXHbIE YaCTu Kpbifa, pacnofioXeHbl Y 3agHen KPOMKU Kpblifa, 3a4acTyto B KOHLE
koHconen (puc. 1). OHM OTKNOHATCS OAHOBPEMEHHO B NPOTUBOMOSIOXHbIE CTOPOHDI,
Ana  cos3gaHua KpeHa. HasHavyeHve 3nepoHOB 3akrn4aeTca B yrnpaBneHus
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CamMoreToM OTHOCUTESTbHO ero NpoAoSIbHON OCW.

BenuunHa pacnpegeneHHOW Harpyskum onpegensetca no pesynbrartam
NpoAyBOK B  aspoauHamudeckon Tpybe. Ha aTtanax npoekTupoBaHus,
pacnpefeneHHylo aspoauHaMUYECKy0 Harpysky onpeaensitoT Mpu OTKIOHEeHUU
3repoHOB Ha MakcumarbHoun ckopocTtu (3) [2]:

Qsnepon = 0,42 ban-q (3)
a0e: ban — xopda anepoHa;
q —CKOPOCMHOU Harnop npu MakcumalsibHoU CKopocmu rosiema.

OnepoH MMeeT HEeCKOMbKO Y3rOB KpenrneHus Ha kpbine. Takum obpasom,
3NIePOH  MOXHO nNpeacTtaBUTb, KakK MHOrOOMOPHY  Banky, HarpyXeHHyto
pacnpeneneHHon Harpyskon. MeTtoq pacyeTta peakuui ornop aHasnornyeH pacyety
MHOroonopHon 6anku (puc. 6).

1836.0
A AR A AR R AR R AR R AR R AR R AR RAARAARAARAARRARRL R
1836.0
7 > s 2 5
gl 0.56 0.67 _| 0.73 0.62 0.70 0L11
3.53 o
§91/.19 1181.98 1333.00 1191.35 134]1.24 742|.32
257.04  [594.01 642.15 649.43 596.40 540.36

/. Y

—A34 15y —HB87.97 —H90 .85 -h41 .92 744 .84 -2P1 .96

Puc. 6. Cxema Harpy>xeHusi anepoHa

CamoneTHble KOHCTPYKUUM B OTNMYME OT KOHCTPYKLUMA OpYyrvx oTpacremn
MPOMBbILLINIEHHOCTM OTNMYaOTCS BbICOKON 3arpy)KEHHOCTbIO CUIOBbIX 3/IEMEHTOB U
BbICOKOW 3h(PEeKTMBHOCTbLIO, TaK Kak NPy MMHUMU3ALMN MACChl KOHCTPYKLMKU peLuatoT
3a4aun He TOSMbKO CHUXKEHMSI METaNNoOeMKOCTU KOHCTPYKUUWU, HO U obecneyeHus
NOTPEOBHbIX NTETHO-TEXHNYECKMX N SKOHOMMUYECKUX NOKa3aTenen: ganbHoCTy noneTa,
NONe3HON Harpysku, pacxoga Tonnmea.

PeweHne npobnembl pecypca W YCTanocT CaMOMETHbIX KOHCTPYKLMI
3aTpyAHSAETCA 3aBMCMMOCTBIO YCTanoCTHOW OONTOBEYHOCTM OT MHOMMX (DaKTOPOB:
BMOA KOHCTPYKTMBHbLIX MaTepuarioB, COCTaBa ChnnaBa, MeTOOOB W kavecTBa
npounsBoacTea nonydabpukatoB, popMbl, pa3mMepoB, TEXHOMOMMN U3rOTOBIIEHUS U
cOOpKM Y3MOB U arperaToB, XapakTepa BHELLHEN cpeapbl, ee COCTaBa U M3MEHEHWs BO
BPEMEHM, YCIOBUIN HArpy>KEHUs1, KOHTAKTHOrO B3aMMOAENCTBUS, U3HOCA, Pa3NNYHbIX
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BUOOB KOPPO3UW.

OaHMM 13 BaXHbIM BOMPOCOM MPU U3YYEHUW YCTaroOCTHOW AONrOBEYHOCTU
9NIEMEHTOB KOHCTPYKLMU Kpblfla SBMSETCA MU3yYeHWe MepeMeHHbIX Harpysok
AENCTBYIOLLNX HA caMOoneT.

dopmMupoBaHME CNEKTPOB YCTANOCTHbLIX HAarpyXeHUn SIBMsIeTCA BaKHeunLen
YacTblo pacyeTa yCTanocTHOM SONrOBEYHOCTUN 3MEMEHTOB Kpbina.

Harpyskun nepemMeHHOro LMKIMYEeCKOro Xapakrepa AeWCTBYHLMEe Ha Kpbirio
pasgenunu Ha ABa Tuna: Harpysku (yHKUMOHWPOBAHUSA (BHYTPEHHWE CUMOBble
pakTopbl, Bbl3BaHHbIE B 3rieMeHTaxX KOHCTPYKLUMU MU3-3a BbIMOMHEHUA CaMOSieTOM
onpegerneHHbIX PYHKUMIA, ONs KOTOPbIX OH ObIf cO34aH) U ANHAMUYECKUE Harpysku
(Harpyskn [encTBylOLWME Ha KOHCTPYKUMIO OT aTtmocdepHon TypOyneHTHOCTH,
HEepOBHOCTEN NOKPbLITUS aspoapoma un 1.4.).

McxogHbIMM  gaHHBIMM - ONg  onpeferneHne  3KCniyaTauMOHHbIX  Harpys3ok
ABNAIOTCA CTAaTUCTUYECKME [aHHble, MOSTyYeHHble NpW 3KCnryaTtaumm camoneToB
OAHOro Tuna. 3HadeHue MnorydeHbl TakMMm nyTeM JalT MakCMMalsibHO TOYHble
pe3ynbTaTtbl, YTO MO3BOSISAIOT AOCTATOYHO TOYHO ONUCATb CMEKTPbI HArpPy>XXeHUs npu
9CKWU3HOM MPOEKTMPOBaHMM OAHHOro Turna camorieta. OTU JaHHble NpeacTtaBnsaT
cobor NOBTOPSIEMOCTb ONpeaenieHHOro YpOoBHA HarpyXeHus (neperpysku B LEHTpe
TSXKECTU Kpblna) Npu onpegeneHHoM Konn4ecTso nonetos (puc. 7) [3].

~——&— Departure (B3nér)
10000000 10000000 F Climb (Ha6op ebicoT1)
—@— Cruise (Kpyus)

—¥— Descent (CHu»eHue)

Approach (Mocagka)
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Puc. 7. NMoBTOpsieMOCTb NpupalleHne Neperpys3kn B LeHTpe TAXeCTH
camorneTa TpaHcnopTHoM KaTteropuu 3a 1000 noneTHbIX YacoB

OueBnaHO, 4YTO (popMMpOBaHME CMEKTPOB HArpyskM Ha camMoneT O4eHb
TPYOOEMKAA W CROXHbBIA MNpPOLECcC, KOTopbin TpebyeT 60nblOoro KonmuyecTtea
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MCXOAHbIX AaHHbIX. NS OUEeHKM YCTanoCTHOM AONrOBEYHOCTU Heobxoammo Bce
Bapvauuu Harpy>xeHusi ¢ ornpegeneHHOM YpOBHEM [OBepus, CBECTU K OAHOMY
TMNOBOMY noneTy. TUNoBOW NONET COCTOUT C Habopa aKChyaTauNOHHbBIX PEXUMOB,
KOTOpble caMoneT BbINOMHAET NPy NOBCEAHEBHbIV 3KCMNyaTaumm.

Kaxabln arperat camoneTa NoABEPXKEH HArpy>XeHUIo Npu ornpeaesieHHoM aTane
noneta. Tak gns Kpbina (KECCOHHOM 4YacTu) (POPMUPOBAHME CreKTpa Harpysok
onpefeneHHo UCMNoNb3oBaTh Crieadyllme pexuMbl: CTOSHKA, pasBoOpoT npwu
pyneHuio, pyneHve nepepq B3neTom, pasber, MaHeBpMpOBaHWE C BblMyLLEHHOM
MexaHu3aumen, HadvanbHbli Habop BbICOTbI, OKOHYaTENbHbIA HAbOp BbLICOTHI,
Kpencepckuin nonet, HavyanbHOe CHWXKEHWe, OKOHYaTernbHOe CHMXeHWe, 3axod Ha
nocazKy C BbIMyLLUEHHON MexaHu3auuen, BblpaBHUBaHNE MO KPeHy, BblpaBHMUBaHWE
nepea nocagkown, kacaHue, npober u 3apynveBaHue.

CnuUcokK ncnonb3oBaHHbIX UCTOYHUKOB:
[1] YenypHbix, WU.B. (2013). Mpo4HOCTb KOHCTPYKLMIA neTaTenbHblX annapatoB. Komcomonbek-Ha-Amype:
OrBOY BIMO «KHATTY»,
[2] ManaweHko, J1.A. (2004). MpoekTMpoBaHWe NOABMXKHBIX YaCTe Kpbina 1 onepeHns. Xapbkos: XAW,
[3] Statistical Loads Data for Boeing 737-400 Aircraft in Commercial Operations. (1998). Washington, DC: U.S.
Department of Transportation Federal Aviation Administration.
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Abnamcbka BaneHTnHa MuxauniBHa
Konedx iHgpopmauitiHux mexHonoait ma 3emnesrnopsiokyesaHss HAY

YKPAIHA

Komn'toTepHe MoaentoBaHHs € MeTOAOM Mi3HaHHSA, wWo 6asyeTbcss Ha
MateMaTU4HOMYy MoJerntoBaHHi. MatematnyHa mMopesib - cuctemMa MaTemaTUyHUX
BiHOCWH (dhopMyna, PiBHAHHS, HEPIBHICTb Ta NOrivHi BUpa3u). Ha CborogHilHin AeHb
ICHYIOTb Pi3HI BUOM KOMN''OTEPHOIro MOLENOBAHHA, SKi JOMOBHIOKTL Apyra. Baxnneo
3HaTK, WO NEepCoHanbHUN KOMMO'IOTEP - LEe K4 OO0 CTBOPEHHSI Ta BUBYEHHS
Mogenen.

OgHumM 3 Hambinbll YCNiWHMX METOAIB LOCMIIKEHHS CKNagHUX CUCTEM €
KomMmn'toTepHe MmoaentoBaHHsA. Komn'toTepHy Mogenb A0UiSTbHO BUBYMTU, BPaXOBYHOUM
I 9KOHOMiYHY CcKnagoBy, MNpwu peanisaudii mMogenen MoXnmei HenependadyBaHi
diHaHCcoBI MK i3nyHiI npobnemn.

Mpouec mopentoBaHHS MOYMHAETBbCA 3 AOCNigKEHHs o6'ekTa nisHaHHsA. Ha
eTani NoOCTaHOBKWN 3aBAaHHSA BiabyBaeTbca dpopmanisauist abo BuaineHHs iHdopmauii
Bif peanbHoro ob'ekta. MoTiM, Npu hopMyBaHHi iHbopmaLinHOT Mogeni BUOiNAeTbCs
CyTTEBa ANA AaHOl 3agadi iHpopmauis. BuTik cyTTeBoi iHhopmauii npu3soanTb 40O
HenpaBuNbHOIO pilleHHA abo OO0 HEeMOXNUBOCTI oTpumaTtu noro. HeBaxnuea
iHpopmauis CTBOPHOE CKMagHOCTI, a iHoAi CTBOPKE MepeLukoauM Ha wWwnaxy no
NPaBUMbHOMO PiLLEHHS.

Komn'toTepHe MoaerntoBaHHS 3aCTOCOBYETLCA ANS LUMPOKOro cnekTpa 3aBhaHb
y pisHMX obnactax. B ekonorii: aHania nowupeHHsa 3abpyaHoYnX pevyoBUH B
aTMocdbepy; MNpPOEKTyBaHHA wWymMoBux 6Gap’epie ana 6Gopotbbn 3  LWyMOBUM
3abpyaHEHHSIM; NPOrHO3yBaHHA NOroAau Ta KniMaTy; NporHo3yBaHHA 3emneTpycis. B
TPAHCMOPTi: KOHCTPYHOBAHHA TPaHCMOPTHUX 3acobis; niTanbHi iMiTaTopu Ans
TpeHyBaHHSA NifOTIB; MOAENOBAHHSA TPAHCMOPTHUX CUCTEM; LOCIIIPKEHHS NOBEAIHKN
rigpaBnivyHUX cucTem: HadpTONPOBOAIB, BOOONPOBOAY.

Y enekTpoeHeprii Ta enekTpoTexHiui: emynauia poboTn enekTPOHHUX
npucTpois. B ekoHomiui Ta dpiHaHCax: NPOrHo3yBaHHA UiH Ha PiHAHCOBUX PUHKaX;
iMiTauia kpaw-TecTiB. ApxiTekTypa Ta OyaiBHUUTBO: AOCHILKEHHS NOBELiIHKM
OyaiBenb, KOHCTPYKUIN Ta geTanemn nig MexaHiyHMM HaBaHTaXXEHHAM; MPOrHO3yBaHHSA
HaLINHOCTI KOHCTPYKUIN Ta MexaHi3aMiB 1X pyMHYBaHHS; MOLENOBAHHA CLiEHAPHUX
BapiaHTIB PO3BUTKY HAcCeneHnX NyHKTIB.

B ynpasniHHi Ta 6i3Heci: cTpaTeriyHe yrnpaBniHHA opraHisauieto; MogentoBaHHs
PUHKIB 30yTy | pWHKIB CUMPOBWHW; MOAENOBAHHA BUPOOHWYMX npoueciB. Y
NPOMMCIIOBOCTI: MoAesntoBaHHsA poboTiB  Ta aBTOMATUMYHUX  MaHINynaTopis;
MOZESIOBaHHA XapaKTepUCTUK AeTanen, By3niB Ta arperaris.

Y meguumHi Ta Gionorii: MoAentoBaHHA pe3ynbTaTtiB NNacTUYHMX onepauin;
MoJentoBaHHA naHgemii Ta enigemil; mMogentoBaHHA Ail  MegukamMeHTiB  Ta
onepaTtMBHUX BTPyYaHb Ha MeTaboni3M Ta iHLi XXUTTEBO BaXXNNBI NPOLIECH.

Y nonitMyi Ta BIMCbKOBOMY [eneryBaHHi: MOAENOBaHHS  PO3BUTKY
MiKOepXXaBHUX BIOHOCWH; MOAENBaHHA MOBEAIHKM NIOAEN Y Pi3HUX CYCrinbHO-
NONITUYHMX CUTyaUisX; MOAENOBaHHA TeaTpy BIMCbKOBUX Aih. 3acTocyBaHHS
KOMM'IOTEPHUX MoJeren Ta 3HaHHA ocobnmMBOCTEW Yy Uil ranysi Hagae noacTey
BMCOKY TOYHICTb AS11 OTPUMAHHS SIKICHUX pe3ynbTaTiB.
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Y mogensx BiabusatoTbCs rnmMbOoKi 3aKOHOMIPHOCTi, BCTAHOBIEHI B pe3ynbTarTi
ueneHanpaesneHMx AocnigpkeHb. B poni mogenen BUCTYynawTb Pi3HOMaHITHI
npeameTn Ta O0'€KTU: MarntoHKM, CXemu, KapTu, rpadikm, dopmynu. XpoHONoris
MaTeEMaTUYHOrO MOAENIOBAHHA € A4pOM iHOpMaUIMHUX TEXHOSOrN Ta npouecis
iHpopMaUiMHOro cycninibCTBa. Taknm YMHOM, KOMN'HOTEPHI MoAenNi CKITagHUX CUCTEM,
BMBYEHI Cy4aCHMMN HayKaMu, € OCHOBHOIO CKITaZloBOHO JTOACLKOro nporpecy

Lnpoke 3actocyBaHHS KOMM'IOTEPHOr0 MOZESNIOBAHHA OTpMMario Baxnuse
MicLle i B OCBiTHbOMY npoLeci. Ha ypokax 3acCTOCOBYKTbCS FOTOBI KOMM'IOTEPHI
mMozeni Ana AeMOHCTpauii cknagHuMx npouecis, po3pobneHi BipTyanbHi nabopaTopii
3a cpisukoto, ximieto, Gionorieto. CTBOpPHETHCA OaHK MNPaKTUYHMX 3aBAaHb, LWO
po3pobnATECSA Ha OCHOBI 6aHKy 3HaHb KOMM'HOTEPHUX MOAeNnem Ans pisHUX
LWKINbHMX Ancumnnnid. Takum YMHOM, BUKOPUCTAHHA KOMM'IOTEPHOIro MOAESOBAHHS B
OCBITi O3BONSIE OpPraHidyBaTn HaB4yanbHy poboTy 3 MakCMManbHOK e(EKTUBHICTIO,
BBECTM B Mpouec HaBYyaHHA Ginblle NpakTUYHWUX 3aBAaHb, K BUMarae cy4YacHuK
OCBITHIN cTaHaapT.
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®eweHKo IpuHa CepriiBHa
3000yBay BULLIOT OCBITU (haKynbTETY €NEKTPOHHUX TEXHOMOTIN | pOBOTOTEXHIKM
UepkacbKkul depxxasHUll mexHO02i4HUU yHisepcumem

HAYKOBWI KEPIBHUK:

IB4ueHko OnekcaHgp BitaninoBuy

KaHg. TeXH.HayK, JOLEeHT Kaeapwn pagioTexHiku,
TeneKOMYHiKaLliHNX | pOBOTOTEXHIYHUX CUCTEM
UepkacbKkul dep)kasHuUli mexHosi0aidHul yHieepcumem

YKPAIHA

CtaHgapt MoGinbHOro 3B'si3ky n'atoro nokosniHHa (5G) - ue HoBwui eTan
PO3BUTKY TEXHOSIONN, AKUI NOKMNKAHUIA PO3LLUNPUTM MOXITMBOCTI Z4OCTYNY B IHTEpHET
yepes Mepexi pagiogocTtyny. Ha CborogHilWHIin AeHb Us TEXHOMOrIS B Pi3HMX KpalHax
NOCTYNOBO BNPOBALKYETLCHA HA KOMEPLLINHIA OCHOBI.

B poboTi NponoHyeTbLCA PO3rNAHYTU OCHOBHI KMHOYOBI TEXHIYHI HOBOBBEAEHHS i
TexHonorii B craHgapti 5G i npoaHanidyBatMm €eqEKTMBHICTb BMKOPUCTaHHS
AianasoHiB 4acToT, WO BUAINEHi Ans Mmepex MobinibHOro 3B’a3Ky 5-ro NOKOSiHHS.

OCHOBHI SIKiCHi XxapakTepucTuku mepexi 5G.

Ctangapt 5G mae 3abe3neunTtn Taki xapakrepucTuku[1]:

e MiKOBa LUBUAKICTb 3aBaHTaXXEHHS OaHMX Ha ogHy 6a3oBy cTaHuito ao 206/c;

e LIBMAKICTb 3aBaHTaeHHs1 AaHnx oo 100 M6/c Ta BuBaHTaxeHHs go 50 M6/c
ANs oaHOro aboHeHTa;

® MOXIUBICTb abOHEHTCLKOMY MPUCTPOKD pyxaTucb 3i weugkictio go 500
Km/rog Mk 6a3oBMMK CTaHUis MK (Hanpuknag, y WBMAKICHOMY NOTA3i);

® MOXIUBICTb MNPUCTPOAM MNEPEMUKATUCL MK pPeXMMaMn  3a0LLaKEeHHSs
eHepril Ta NoBHicT0 pobounm 3a 10 mc;

® 3aTpUMKU - 40 4 MC 3a CNpUATIMBUX YMOB, i 40 1 MC Ans chneuiani3oBaHuX
3'eHaHb;

e roninweHa ePeKTUBHICTb BUKOPUCTAHHA pafiodacTOTHOrO CNEKTPY;

e nepegada pAaHux 3i weuagkictio 1 [6G/c ogHodacHo pAgns  Garatbox
KOp1CTyBayiB Ha ogHOMY nosepci byaisni;

® MOXNUBICTb PO6OTN A0 1 MAH NPUCTPOIB Ha 1 KW2.

OCHOBHI TexHONoriYHi piweHHa 5G[2]

e MacueHi MIMO

Lla TexHonoria nepeabayae BUKOPUCTAHHS AEKINIbKOX aHTEH Ha npunimadi. B
pesynbTaTti WBWUAKICTb nepedadi pdaHux | 4KICTb CUrHany nmnoBMHHA 3pOCTU
NPONOPLIMHO O KifIbKOCTI aHTeH 3aBASKNU PO3HECEHOMY MPUNOMY.

e Hosi gianasoHu

CoorogHi mepexi LTE s3anmatotb 4yactotu Hwkye 3,5 Tu. Crangaptn 5G
MalTb Ha METi BUKOPUCTAHHA GinblL BMCOKOYACTOTHMX Aiana3oHis. Lle mo3sonutb
no3byTnca nepeLlkod, OAHaK 3MyCUTb 30iNbUMTU MOTYXHICTb MNepenaBadviB i
LWinbHiwe po3miwyBaTn 6a30Bi CTaHU;i.

e Network slicing (po3nogin "Hapiska" mepexi)

Lla TtexHonoria po3BonuTb MOGINbHMM onepaTopaM po3ropTaTu  JOrivHO
i30MbOBaHi Mepexi, KoxxHa 3 sikux dyae BuaineHa nig KOHKpeTHi noTpebu, Hanpuknag,
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AnNs iHTEepHeTy peyen, LWMPOKOCMYroBOro LOCTYMy, TpaHcnsuil Bigeo i Tak gani.
Takum 4mHOM MObBIbHa Mepexa HOBOro MOKOMIHHA 3MoXe Binbll  rHy4Ko
nignawToByBaTUCS NiJ Pi3HI 3aCTOCYBaHHS.

e D2D (Device-to-device)

Mpuctpoi, wo nepebyBatoTb Henoganik OAWMH Bi4 OAHOro, 3MOXYTb
obmiHoBaTHCa gaHMMmmn 6esnocepenHbo.

e MynbTUTEXHOMOrIYHICTb

[ns 3abe3neyeHHs1 BUCOKOSIKICHOro 06¢cnyroyBaHHs B Mepexax 5G HeobxigHa
nigTpYMKa SK BXe iCHytounx ctaHgapTtiB, Takux sk UMTS, GSM, LTE, Tak i iHwuX,
Hanpuknag, Wi-Fi. basosi cTtaHuii, ski npautotoTe no TexHonorii Wi-Fi MoxXyTb
BMKOPUCTOBYBATUCb 4S9 PO3BaHTaXXEHHS Tpadiky B Ginbll 3aBaHTaXXEHUX MICLISIX.

Oco6nMBOCTI BUKOPUCTAHHA CMYT pagiovacToT, wo BuaineHi ana 5G[3]

Cneundikauia 3GPP TS 38.211 V1.2.0 (2017-11) BM3Hauuna HOBi CMyru
pagiodactoT gna 5G (tabn. 1) i po3ginuna ix Ha aBa 6nokn: FR1 (4actotn go 6 'y,
abo sub6G) i FR2 (yactoTtu Buwwe 6 My abo mmWave).

Tabnuys 1
Cmyru pagiovactot ansa 5G
bnok pagiodacTtot PapioyactoTHui gianas3oH
FR1 450-6000 My
FR2 24250-52600MTI 'y,

Pobota Ha 6inbll BMCOKOYACTOTHMX Aiana3oHax A03BOSISIE YCYHYTU pi3Hi
nepeLlKkoan B Mepexi, SKi CnoTBOpPHOThL nepedadvy gaHux. Kpim Toro, 4yum BuLla
yactota - TuM OGinblwa wupuvHa cMyrn, a Big Hel 6Ge3nocepefHbO 3aneXuTb
NponyckHa 34aTHiCTb kKaHany. Tak, ana 6noky FR1, B 3anexHocTi Big
BukopuctoByBaHoro SCS (Sub-Carrier Spacing - BapiaHT PO3HOCEHHSI HeCcy4mx
pafioyacToT), 4ONYCKaeTbCA WMpUHA ogHoro pagiokanany go 100 My, gns 6noky
FR2 - 50-400 MI'y. Ha BigmiHy Big mepex LTE, aki gonyckatoTb KaHanu LWMPUHOKO
Bcboro nuwe 1,4, 3, 5, 10, 15 i 20 Mluy. A aKwWo ckoMOiHyBaTW LUMPUHY KaHany 3
arperaduieto 4actot (CA), To A4ns 0gHOro 3'egHaHHA MOXHa Aocarty cnektpy B 2 Iy,
i BinbLue.

BinbHi OiNsHKM CNeKTpy € NOKM Ha HaZBUCOKMX YacToTax, Hanpuknag, Ha Mexi
pianasoHiB X i C He 3amHaATa cmyra 4actoT 6nm3bko 1,5 Ty, Ane HammeHwe
OCBO€EHUN MinimeTpoBun AgianazoH (MM[L) xBunb, TOMy came B LbOMY Aiana3oHi
MOXIUBUW PO3BUTOK cTaHAdapTy 5G 3i wBugkoctamu nepegadi aaHux Big 1 go 10
6iT/c. [iana3oH MiniMeTpoBMX XBUIb BUKOPUCTOBYETLCH MOKM He OyXe aKTUBHO i
BUBYEHUWN LE HE MOBHICTIO. TOMY CTaHOBUTb iHTEPEC OOCIIKEHHS MOXITNBOCTEN
MOBINbHOro 3B'A3Ky B LLbOMY [iana3oHi XBUSb.

[liana3oH MiniMeTpoBMX XBUSb BUABUBCS BUKITIOYHO BAANMM ANS TPAHCNOPTHUX
MOTOKIB B pavioHaX 3 BMCOKOM LUINbHICTIO pagioenekTpoHHMX 3acobiB Ha AinsiHKax
pagiopenenHoro 3B'A3Ky NPAMOI BUOMMOCTI MPOTSXKHICTIO B AeKifibka KirlomMeTpiB.
MM[, BusiBUBCA 3pyY4HUM OS5 OpraHisauii fokanbHUX iHPOpMaUinHUX Mepex Ta
CTBOPEHHS KaHaniB " ocTaHHbOl Muni " npu nepegadi iHpopmadii. JoaaTkoBa
nepesara fiana3oHy MifliMeTPOBUX XBUSb MONArae B TOMy, LLO B LUbOMY AianasoHi
4YacTo HemMae HeObOXiAHOCTI NPOBOANTM MYNbTUMMEKCYBAHHSA CUTHANY, Tak K LUMPUHA
CMYT1 4acTOT JO3BONSAE KOHBEPTYBATU BECb CNEKTP CUrHany TPaHCNOPTHOI Mepexi.

B paHun yac MM[ BMKOPUCTOBYETLCA K B CYMYyTHUKOBOMY 3B'AI3KY, TaK i B
HazeMHoOMY pagiopenenHomy 3B'a3ky (PPC). Tak ans notpeb KoMepuiiHOro 3B'sA3Ky
B MiniMeTpoBOMY Adiana3oHi XBWUSb BXe YCNILHO BUKOPUCTOBYIOTLCA MigAiana3oHu
yactot 27-32 [Ty, 36-38 [T i140.5-42.5 Ty,
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[na skicHoro aHanisy BTpaT, SKi 3a3Hae pagiocurHan npu MNOLWUPEHHI Big
6a30BOi cTaHUii 4O abOHEHTCLKOI NpoBeAeMO PO3paxyHKWU KifbKOCTI BTpaT Ansd
BiQMOBIOHNX YACTOTHUX Aiana3oHiB TexHosnoril 5G.

MaTtemaTtu4Hi Mogeni BTpaTtu pagiocurHany B MoGinbHoMy 3B’A3Ky [6, 7]

B sakocti matemaTudHMx mogenen, SKi 4O3BONSATb obumcnioBatv BTpaTu
pagiocurHany B MobiflbHOMY 3B’s13Ky TpaguLUiNnHO BUKOPUCTOBYIOTb Taki MOAeEni:

e Mopgenb Xara ( giana3oH yactoT Big 150 go 1500MIu);

e Mogenb COST231 — Xata ( gianasoH vactoT Big 1,5 oo 2ITy);

e Mogenb Okamypu (gianasoH yacTtoTt Big 150 go 1920MIy).

[ns po3spaxyHKy KinbKOCTi BTpaT B giana3oHi YyacTot Big 700 MI'y no 1500 MIy
(mianasoH FR1) Bukopuctaemo mogenb Xata (ans yactot suwe 1500 MIy 6yae
BukopuctaHa Mogenb COST231) , sika 6yna po3pobneHa B pesynbTati agantauii
eMnipnyHux copmyn ao rpacdikis. Popmynu gobpe anpokCMMyoTb rpadikm y
BM3HaAYeHMX fdianasoHax Hecy4Mx 4YaCcTOoT Ha KBasirnagkin 3emMHin nosepxHi. Ons
OUiHKM 3racaHHsi curHany mogerb Xata npornoHye HACTYMHi eMnipuyHi opmynn.

B wmicbkin micueBocTi y yacTtoTHOMy pgianasoHi Big 150 — 1500 My npwu
edeKTUBHIN BMCOTi aHTeHn 6a3oBoi cTaHuii Big 30 oo 200 m:

(Lso)dB/Micmo: 69,55 + 26,15 lgf — 13183lg(hBSeff) - a(hMS) + (44,9 —

6,55 lg(hpsefr)) I d, (1.2)
[lns Benukoro micta nonpaBoYHUN KOeqilieHT 3a0a€eTbCs BUPA3OM:
a(hws) =8.29 (Ig lg 1.54 hys) 2 — 1,1 0ns f < 400 Mly.

a(hws) = 3,2 (Ig lg 11,75 hys) 2 — 4,97 dns f = 400 Mrlu. (1.2)

B npumicbKin micLeBOCTi BTpaTh Npun pO3NOBCIOLXKEHHI CUrHany MoXxHa onmcaTu
dopMmyroto:

(Lso)as = (Lso)asmiomo — 2(19(£))? — 5,4 (1.3)
B ymoBax BigkpuTOoi MiCLLEBOCTI BTpaTK OMUCYIOTHCHA BUPA3OM:
(Lso)de = (Lsg)aBmicmo — 4,78 (lg lg ) 2 + 18,33 Ig lg f — 40,94 (1.4)

MpeactaBneHa Bule MOAeNb PO3MOBCIOIKEHHS CUrHany A03BOSMSE OLHWTK
3anexHIiCTb BTPAaT Bif HECYYMX YACTOT , BUCOTM aHTEHN Ba30BOi Ta PyXOMOi CTaHL,i
i Tuny wMicueBocTi. BoHn HenoraHo BigoOpaxalTb MNPOLECUM PO3MNOBCIOOKEHHS
CUrHany Ha BigcTaHi goBule 3a 1 kM i skHankpalle nigxoasaTtb ang vyactor go 1.5 My

MoreHceH 3 cniBaBTOpamu 3anpornoHyBann po3wmputn mogens Okamypa i
XaTta Ha YacToTHuM gianasoH Big 1,5 — 2 [Tuy. B uybomy gianasoHi BUKOPUCTOBYETLCS
3ragaHi mogeni nNpmBoAATb OO HEAOOLHKM 3racaHHs curHany. Mogens COST231 —
XaTta crnpaBeanuea 40 Hecydmx 4acToT B AianasoHi Big 1,5 — 2 [Ty, BUCOTN aHTeHU
6asoBoi cTaHuii Big 30-200m, BUCOTM pyxoMoi pyxomoi ctaHuii 1-10m i BigCTaHb Mix
HumMu Big 1 0o 20 kM. Mogenb J03BOMSIE OLIHUTI 3racaHHs curHany 3a oopMyrioro:

(Lso)as=46,3 + 33,9 lg lg f — 13,82 1g lg (hgsess )— a(hys)+ (44,9 — — 6,55

lglg (hpsesr)) lgd +C (1.5)
ae C — noctinHa gna cepegHix MIicT i npumicbkux parnoHie C=0 , ans Benukunx
micTt C=3.
dopmarnbHo MoAaenb Okamypa, Xara, COST231-XaTa MOXHa
BUKOPUCTOBYBATK Tiflbkn Ansi BUCOTM 6asoBoi cTaHuil Buwe 30M, ogHak ix
BUKOPUCTaAHHA MOXNUBE i Ans GinbLlU HU3LKNX BUCOT NPWU YMOBI, LLO cycigHi 6yaosu
OyayTb 3HaA4YHO HWxXYi aHTeHu. Mogenb COST231-XaTa He nigxoanTb ANSA OUIHKK
3racaHHs curHany npwv BigctaHi Mk 6a30BOI Ta PyXOMOK CTaHUisiMU MeHLe 3a TKM.
B Takomy Bunagky 3racaHHs CUITbHO 3anexuTb Big Tonorpadii MiCLLEBOCTI B SKin
BiAOyBa€ETbCA NOLMPEHHA CcUrHany. TakoxX L0 MOAENb HE MOXHa BUKOPUCTOBYBATU
AJ151 OLIHKN PO3MNOBCIOAXKEHHS CUIHany no BynMuUsIM 3 BUCOKMMK ByaoBamu.
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Po3paxyHoOK 3racaHHsi pagiocurHany B TexHorsoriax 5G

Cnupatounce Ha gadi Tabnuui 1, € gouinbHMM NpoBefeHHST PO3paxyHKIB Ans
Uux fdianas3oHiB MO KiNbKiCTi BTpaT. [Ons Takoro MOPIBHAHHA MNPONOHYETLCS
BMKOPUCTATK BULLE HaBeaeHi eMnipuyHi moaeni. Jani 6yae HaBegeHUA po3paxyHOK
3HayeHb BTpaAT curHany Ans uux ABOX AianasoHiB A YMOB MicTa i nepecidHol
MiCLI€BOCTI.

[nsa ouiHkM 3racaHHA curHany npu Hecydiv Yactoti f=700 MI"y BUKopucToByEMO
mogenb Xata i popmyny (1.1):

(Lso)ds = 69.55 + 26.161 Ig 700 — 13.83 Ig 30 — 2.68 + (44.9 — 6.55 Ig 30) Ig10 =
69.55 + 74.4 — 20.48 — 2.48 + 35.2 = 155 OFb.

BuaHaunmo nonpaBoyHUM KoedilieHT A51s BENMKOro micta 3a popmynoto (1.2):

a(hwe) = 3,2 (Ig 11.75 x 3))> — 4.97 = 2.68 Ob.

BusHaunmo 3racaHHs curHany B nNpuMIiCbKin MicueBoCTi 3a oopmynoto (1.3):
700 70
2

(Lso)ds = (Ls0)aBmicmo - 2 (|g(§))2 —5.4=155.99-2 (Ig(—80))2 — 5.4 =146.6 0b.

BuaHaummo 3racaHHs curHany Ha BigKpuTin MmicueBocTi 3a doopmynoto (1.4):
(Lso)de = (Lso)aBmicmo - 4,78 (Ig700)? +18.33 Ig 700 — 40.94 = 155.99 — 4.78 (Ig
700)? +18.33 Ig 700 — 40.94 = 128.55 Ob.
[ns1 ouiHKK 3racaHHa curHany npu Hecyuin YactoTi f=3400:
(Lso)as = 69.55 + 26.161 Ig 3400 — 13.83 1g 30 — 2.68 + (44.9 — 6.55 Ig 30) Ig10
=69.55 +92.3-20.48-2.48 +35.2=173.89 0b.

BusHayaemo 3racaHHA curHany B NPUMICbKi MiCLEBOCTI:
3400 3400

(Lso)ae = (Ls0)aBmicmo - 2 (|g(?))2 —54=15599-2 (|g(?))2 —
5.4=170,610b.

BusHa4yaemo 3racaHHa curHany y BigKpUTIA MiCLLEBOCTI MiCLLEeBOCTiI:

(Lso)ds = (Lso)aBmicmo - 4,78 (Ig3400)? +18.33 Ig 3400 — 40.94 = 155.99 — 4.78
(Ilg 3400)? +18.33 Ig 3400 — 40.94 = 138.05 OF.

[nsa ouiHkn 3racaHHA curHany npu Hecydin yactoti f=3800 MI'w;:

(Lso)ds = 69.55 + 26.161 Ig 3800 — 13.83 1g 30 — 2.68 + (44.9 — 6.55 Ig 30) Ig10

=69.55 +93.6 — 20.48 — 2.48 + 35.2 = 175.98 Ob.

BusHavyaemo 3racaHHa curHany B NPUMICBLKIN MiCLLEBOCTI:

(Lso)ds = (Lso)dBmicmo - 2 (|g(%))2 —5.4=15599-2 (Ig(%))2 —-54=
172.85 Ob.

BuaHayaemo 3racaHHA curHany y BigKpuTin MiCcLEeBOCTi:

(Lso)ds = (Lso)aBmicmo - 4,78 (Ig3800)? +18.33 Ig 3800 — 40.94 = 155.99 — 4.78
(Ig 3800)% +18.33 Ig 3400 — 40.94 = 175.98 — 34.2 + 65.6 — 40.94 = 166.44 Ob.

[1ns BU3HaYeHHsA 3racaHHs curHany Bukopuctaemo mogenb COST231 — XaTta i
dopmyny (1.5) npu Hecyuin yacToTi f=700MI L;

(Lso)as = 46.3 + 33.9 Ig 700 — 13.83 1g(30) — 2.68 + (44.9 — 6.55 Ig30) Ig10 + 3 =
46.3 + 96.44 — 20.41 - 2.68 + 35.22 + 3= 157.87 Ob.

Poapaxyemo 3racaHHs curHany npu Hecyuin yacrtoti f=3400 MIy;

(Lso)as = 46.3 + 33.9 Ig 3400 — 13.83 1g(30) — 2.68 + (44.9 — 6.55 1g30) Ig10 + 3

=46.3 +119.71 - 20.41 - 2.68 + 35.22 + 3 =181.14 0b.

Poapaxyemo 3racaHHsa curHany npu Hecyuin yactoTi f=3800 MIu;

(Lso)as = 46.3 + 33.9 Ig 3800 — 13.83 1g(30) — 2.68 + (44.9 — 6.55 1g30) Ig10 + 3

=46.3+121.35-20.41-2.68 + 35.22 + 3= 182.78 Ob.

Takum YnMHOM 3 aHanidy npoBefeHNX PO3paxyHKiB AN Aiana3oHy yacTtoT FR1
HanbinbLi BTpaTn cnocTepiraoTbca anga vyactoT 3400-3800 MITu, wo niaTBepoxye
TeopeTUYHiI MipKyBaHHS [4].

[1lna nopiBHSAHHA MPOrHO30BaHO! KiNbKOCTI BTpaT AOUINIbHO NPUBECTU Ornsg
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0cobnNnBOCTEN NOLUMPEHHA pagiocurHanis B giana3oHi FR2.

Mpn BU3Ha4YeHHi BTpaT B MiniveTrpoBoMy pgiana3oHi FR2 HeobxigHO
BpaxoByBaTW psa PakTopiB, HAKi BMNMBAKOTb Ha MOLIMPEHHS CuUrHany i 1oro
eHepreTuYHi nokasHukn. Hanbinbw Ha po3noBclogxkeHHst curHany MMB B atmocdepi
BNAMBaTb onaawn. lNornnHaHHa eHepril po3noBctomkeHHA curHany MMB KinbkicHO
3anexnTb Big IHTEHCMBHOCTI onafiB. TakoX MNpu BU3HAYEHHI BTpaT cCuUrHamy Mm-
Aiana3oHy HeobxigHO BpaxoByBaTU NOrMUHaHHA atmocdepn. Ha ocHoBI npoBefeHnx
eKCMepPUMEHTIB BU3HAYeHa 3areXHiCTb 3racaHHa MiNiMeTpoBUX XBWUNb MNpwU
PO3MNOBCIOAXKEHHI B aTMocdepi 3emni, siki npeacraBneHi Ha pucyHky 2 [4, 6]. Ui
dakTopu He BpaxoByBanuchb A5l po3paxyHKy BTpaT B AianasoHi FR1.

1b/kM
30+
H,O
20 H,O
0,
104
: 1 1 1 A Lt
0 50 100 150 200 250 300 350 400f ITu

Puc. 2. 3anexHicTb nornMHaHHA curHany MM kucHem i napamu Boaum

AHaniz ekcrniepyMmeHTanbHUX OdaHWX MOoKasye, WO MiHiManbHe MnOorfiMHaHHS
XBWUJTb CMOCTEPIraeTbCA B TaK 3BaHUX «BiKHAX MPO30pOCTi atmocdepu» Mnpu SOBXUHI
xuni MM 8mm i 3mMm. BpaxoBywuu curnbHe nMorivHaHHa curdanis MM
MOSEKyraMn KUCHIO i mapamMu BOAM MOXHa BU3HA4UTU AinsHku cnektpy MM,
npuaaTHi  Ans  BUCOKOLWIBUAKICHOT nepegadi iHgopmauii i LWMPOKOCMYroBOro
poctyny(LUMO). Ha pucyHky 3 nokasaHi OiNAHKM CNekTpy 3 3racaHHAM MeHwe 2 ab
Ha yacTtoTax Big 3 'Mu go 56 My i 3a 3racaHHam curHanis MM meHwe 3 ob Ha
yacTtoTax Big 200y go 310 ',

3T 56 64 165 200 310ITu

1,0
]

Puc. 3. OinaHkm cnektpy MM[ yactoT npuaatHux ana WWNAQ

Takox Ha poanoBctomkeHHa curHany MMB B aTmocdepi BnnueatoTb onagw.
3anexHicTb 3racaHHam curHany MM[ Big pisHuMx piBHIB onagiB (iHTEHCUBHOCTI
AO0LLY), NokasaHi Ha pUCyHky 4 [6].
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Puc. 4. NMornMHaHHA MiniMeTpoBUX XBUIb onagamm

Takum YnHOM 3 aHaniady iHopmaLii NpMBeAEHOI BULLIE, MOXXHA 3pOOUTN BUCHOBOK
, LLIO ANsi NpoBefEeHHSI KOPEKTHMUX pO3paxyHKIB KiNbKOCTI BTpaT B Aiana3oHi yactoT FR2
NOTPIGHO BpaxoByBaTW KNiMaTUYHI hakTopu, ki BNNMBaOTh Ha SIKICTb NepeaaBanbHoro
curHany i Moro eHepreTudHi MOKasHWKM i npu BMOOPI YaCTOTHOrO Aiana3oHy
OpIEHTYBATUCS Ha 4YacTOTW, SKi NOTPaNATb Y «BiKHA NPO30OPOCTi aTMocdepu».

BucHoBoOK

TexHonoris 5G cTaHe BupiwanbHOW iHHOBaUiel, sKa 3abea3neynTtb
BUCOKOLLUBUOKICHMM Ta OinbLlU HaginHUM MODINbHUM 3B’A3koM. 5G HagacTb BENUYE3Hi
MOXITMBOCTI 4NA NiABULLEHHA NPOAYKTUBHOCTI i 3pOCTaHHA LM(PPOBOI EKOHOMIKM.

B YkpaiHi nokM mayTb nuwe no4vaTkoBi eTann BAPOBaKEHHS, MOB'A3aHi 3
HeoOXiQHICTIO BMAINEHHS onepaTtopaM MOBHWMX 4acTOT i OTPUMAaHHA BigNOBIAHUX
possoniB. OcobnnBo rocTpo CTOiTb Npobriema HecTadi YacTOT B HWKHIX OinNsiHKax
CneKkTpy, BkNtoyawuu gianasoH 5Ty gna Wi-Fi. Y 38'da3ky 3 UMM BUHUKaKOTb
Npono3uLii BUKOPUCTOBYBATU ANst Mepex 5G He TinbKn HM3bKi Yactotn (o 6 u),
ane i Bucoki (10-km [TL) XapaKTepuUCTUKM SKUX CUSbHO BIiAPI3HAOTBCS Bif
TpaguuinHMX gianasoHiB gnst MobinbHoro 3B’a3ky. Tomy ans mepex 5G OyayTb
BUKOPUCTaHI HOBI MepeXeBi Ta apXiTEKTYPHI PiLLEHHS.

Baxnuenm nutaHHAM € BUBIp pagiodacToTHOro gianasoHy anga texHonoril 5G.
MpoBiBLLM pO3paxyHKKM NO KifbKOCTi BTpaT pagiocurHany FR1 gianasoHy i npuBeaery
iHbopMaUilo Woao ekcrnepMMeHTanbHUX po3paxyHkiB BTpaTt FR2 giana3oHy mMoxHa
3podbunTN BUCHOBOK, LLIO KpiM TUX BTpaT, WO xapakTtepHi ona FR1 gianasony ana FR2
BPaxoBYOTbCA e BTpaTn B aTMocdepi i Big rigpomeTeopis. ToMy cnif 3a3HayunTy,
WO cyMapHi BTpaTtu pagiocurHany 6yayTtb 6inbwmnmmn ansa gianasoHy FR2, ane B Ton
Xe yac B MM [iana3oHi MOXHa OoTpumMaTn 3Ha4yHO OBinbluy NPOMYCKHY 34aTHICTb i
KpaLly 3axuLleHicTb Big 3aBaj.
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BopaanboBa AniHa KOp’iBHa

3po06ysay Buwoi ocsity, Il kypc, OC 6akanasp,

cneujanbHicTb 183 «TexHonoris 3aXncTy HaBKOSULLHBOrO cepefoBuLLa»
dhakynbTeT BOAOrocnoAapchKol iHXeHepil Ta ekonoril

«[HinpoecbKul OepxasHUU agpapHO-eKOHOMIYHUU yHieepcumemy

YKPAIHA

AHomauis. Ha nidcmasi nabopamopHux 0O0CHiOXeHb 8US8/IEHO, WO 800U cmaska He
eidrnosidaromb 8uUMO2aM, WO eucyearombcs 00 B00HUX 0b0'ckmie pekpeauitiHo20
npu3sHa4yeHHs1 ma 00 800HUX 06'€KMig 8 Mexax HacerneHux Micub. 3abe3rneyYeHHs CirlbCbKo20
HacesieHHsT MUMHOK 80000 BUCOKOI sikocmi ei0byeaembcsi 3a80siKU  eKcrilyamauii
byyaubko2o0 8000HOCHO20 20pPU30HMY, a 800U capMamcbKo20 8000HOCHO20 20PU3OHMY
3abpydHIoIOMbCs, WO 3 ypaxyeaHHsM 2idpaesiiyHo20 38’93KYy MK 8000HOCHUMU
20pU30HMaMu Moxe rpuseecmu 8 nodasbwiomy 00 Mo2iPWEHHS iX 2i0pOXiMiYHUX MOKa3HUKIe
i, K Hacnidok, empamu Oxxepena rnumHo20 8000MOCMaYaHHsI PE2iOHY.

B Haw 4vac BigMivyaeTbcs NOCTynoBe MNOripLLUEHHA SAKOCTI BOOHUX pecypciB, SKi
TepuTopianbHO Po3noAineHi no YkpaiHi He piBHOMIPHO.

MnTaHHa pauioHanbHOro BMKOPUCTaAHHA BOLHWUX PecypciB, 1X 3axucTy Big
3a0pyaHEHHST Ta BWCHAaXEHHS po3rnsagalTbCa SK B HaUiOHanbHMX, Tak i B
MDKHapOL4HUX CTaHgapTax Ta IHWWX HOPMAaTMBHO-MPaBOBUX OOKYMeHTax. Tak, Ha
3abe3nevyeHHss HacemneHHs SKICHOK TMUTHOK BOAOK B HeobxigHmx obcsrax
cnpsiMoBaHa 3aranbHogep)xaBHa UinboBa nporpama «[lMutHa Boga YkpaiHu» Ha
2011-2020 poku [3], nponoHrauisa sikoi Moxe Biabytucb Ao 2025 poky 3 ypaxyBaHHAM
3MiH, po3pobneHnx MiHiCTepcTBOM pPO3BUTKY rpomMag Ha TepuTopii YkpaiHu [4].
Hanpuknag, nponoHyetTbcs nependaynTtn iHaHCYBaHHA NPIOPUTETHUX MNPOEKTIB,
BMPOBAKEHHA AKMX HaMpaBfieHO Ha AOTPUMMaHHS BUMOr [epXXaBHUX CaHIiTapHUX
HopM Ta npaBun «[irieHiYHi BUMOrM 0O BOAWU MUTHOI, NPU3HAYeHOT OS5 CNOXMBAHHS
NIOOMHOK» TOLLO [6].

[MTaHHA nonepemkeHHs HeraTMBHOrO BMAMBY, Hanpwuknag, Big arpapHoro
CEKTOpPY Ha Nig3eMHi Boau paHiwe poarngganuce B [upektusei Pagn €C 91/676/€EC
Big 12 rpygHa 1991 p. CTOCOBHO OXOpPOHM BOf Big 3abpyaHEHHS, CPUYMHEHOrO
HiITpaTaMn 3 CiNbCbKOrocnogapcbkmux mkepen [1], a Takox cTaHgapTu SKOCTi BOA
3akpinntoBanuck B upektusi €C Ne 98//83/€C npo skicTb BoAW, NpU3HaYeHol ans
CMOXMBAHHSA NOAMHOLO, 3i 3MiHAMK | LONOBHEHHAMMW, BHECceHUMM PernameHTtom (€C)
Ne 1882/2003 i PernameHntom (€C) 596/2009 [2].
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Takum ynHom, npobnema BiANOBIAHOCTI AKOCTi BOAM LiNbOBOMY NPU3HAYEHHIO
0cobnMBO TrOCTPO MNOCTAE€ B CiNbCbKiN  MICLEBOCTI CTENOBOI 30HU YKpaiHu.
PosrnsHemo ue Ha npuknagi c. Mana binosepka, 3anopi3bkoi obnacri,
pO3TalloOBaHOrO Ha BiAcCTaHi 6nu3bko 4,4 KM Big nignpMemcTBa 3 iHO3EMHUMM
iHBECTUUiISIMX Y (DOPMiI  NPUBATHOIO akUiOHEpHOro ToBapucTBa «3arnopi3bkum
3anisopygHun kombiHat» (MpAT «33PK»). loByTok 6aratux 3anisHuX py4 nig3eMHUM
crnocobom Bxe 06yMOBMB 3MiHY NPUPOLHOrO FigPOSIONiYHOIO PEXMMY, a OTXKE MOXEe
npu3BecTn i 40 3MiHM TigpoXiMiYHOro ckragy nig3eMHux BOf, O NigKpecnoe
AOUINbHICTE MPOBEeAEHHA [OOCNiAKeHb 3 OUIHKM YMOB MNPOXMBaHHS MiCLEBOro
HaceneHHs (puc. 1).

Q
TononuHoe

Q
Y NbAHOBKA

‘Masis Benosepka

JdIPAT &33PK»

2020 CNES / Air|
2020 Google
viaxar Teechnol

Puc. 1. Micuepo3TawyBaHHA TOYOK Bia6opy Npo6 noBepxHeBUX Ta NiA3eMHUX
BOA Ha TepuTopil Ta Henoaanik Big c. Mana Binosepka 3anopi3bkoi obnacri:
cB. 1, cB. 2, cB. 3 — cBepanoBuHa Ne 1-3 (Hymepauis ymoBHa)

3agns OUiHKM SIKOCTi BOOHWX PEeCypCiB i, 9K Hacnigok, yMOB MNPOXMBAHHS
MiCLEeBOro HaceneHHss Oynu BigibpaHi npobu noBepxHeBMX BOL 3 CTaBKa,
pPO3TaLLOBaHOro B MEXax CiflbCbKOro HaceneHoro NyHKTy, Ta Nnpobu nig3eMHunx Boa 3
ceepanoBuH Ne 1-3 (ymoBHa Hymepauis) 19.10.2020 p., a 3 cBepanosuHn Ne 1
nonepeaHbo — 01.10.2019 p. (puc. 1) y BignosigHocTi o [5].

BusHayeHHA rigpoxiMiyHMX MNOKa3HWKIB BOOM BUMKOHAHO B CcepTUdIiKOBaHIn
naboparopii, Wwo 3Haxoantbcsa Ha TepuTopii KM «O6neoakaHan» B M. [HinpopyaHe
Ta B nabopaTtopii, WO npoxoauTb nepeaTecTauito, [HINPOBCLKOro AepKaBHOroO
arpapHo-eKoOHOMIYHOroO  yHiBepcuTeTy. BusHa4eHHs MiHepani3auii  Boau
BMKOHYBAnoCb 3a AOMOMOro nopratuBHoro nivymnbHuka TDS-meter (hold) AquaKut.
Mpo [OCTOBIPHICTL OTPMMaHMX pe3yrnbTaTiB 3a 4OMNOMOroK NOPTaTUBHOIO Npunagy
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CBIgYNTb X MOPIBHAHHA 3 AaHUMK nlabopaTopHUX OOCAigKeHb HA Npuknagi npodu
BOAM, BigibpaHoi 3 cBepanosmHn Ne 2. BignoBigHO 4O TEXHIYHOro nNacnopTy AaHUK
npunazg npusHavyeHun ans: nepesipkn epekTMBHOCTI PINbTPIB 3 AOOYNLLEHHSA MUTHOT
BOOW; ONsl aHani3y SIKOCTi BO4 CMCTEM BOLOMIArOTOBKM Ta BOLOOYMCHUX CUCTEM
riaponoHikK, akBapiymiB, 6acenHiB; Ona BM3HA4YEeHHs MiHepanisaudii Boau B
cBepanoBuHax i konogsassax. Ons 3HATTS MNOKa3HWUKIB HEOBXIOAHO 3HATM 3aXUCHUK
KOBMayok 3 nivynnbHuka TDS, 3aHypuUTK enekTpoaun y Boay i 3pobuTH BUMIpIOBaHHS.
PesynbTatn nabopaTopHMx aHanisiB HaBeaeHi y Tabnuuax 1 2.

Tabnuuys 1

AHani3 BianoBiAHOCTI NOBEepPXHEBUX i NiA3eMHUX BOA Pi3HOro NOXO4XKeHHs A0

BUMOTr 3a LiNbOBUM npusHa4veHHsIM (c. Mana Binosepka 3anopi3bkoi obnacrti)
BignosigHicTb
Touka i micue Bigbopy | lNMpusHaveHHA [0 BUMOT MiHepanisauis, | NepeBuLLLEHHS,
npobu Boau BOON™ HOPMAaTUBHUX Mr/gm3** pasu
OOKYMEHTIB

BOAONPOBiIAHaA BoAda B
géll\'l/lc? r:zblilo?%sgﬁggﬂ rocrnofapcbKo- CanrliH

P ’ Aap 2.2.4-171- 147 BiACYyTHE
nogaeTbca 6e3 nUTHe 10
nonepeaHbOi OYUCTKU
3i cBepanosmHn Ne 3

ans pekpeauji
BOJa i3 cTaBKa B C. (B Mexax CanlliH
Mana binosepka HacesieHoro 2.1.5.980- 11390 11,4
3anopisbkoi obnacrTi NYHKTY), 00
3POLLEHHS
cBepanoBmHa Ne 1 750 mr/am3 —
< : :
(|jnm6V|Ha < 50 m), 6inga FOCMIOAAPCHKO- CanniH Ha no4aTky BiQCYTHE
CiNbCbKOrocnoAapCbKnx ekcnnyaTtauii
. nuTHe, 2.2.4-171-
yrigb, B Mexax c. Mana 3DOLLEHHS 10 2019 p.
binosepka 3anopisbkoi P 1980 mr/gm® — 2,0
obnacri 2020 p.
ceepanosuHa Ne 2
(rmnbuHa < 50 m), B FOCTONADCHKO- CanlliH
Mexax c. Mana Aap 2.2.4-171- 1280 13
. , . | MNTHe
Binosepka 3anopisbkoi 10
obnacri
ceepanosuHa Ne 3
<
girijj-l'lzfsuli::;;l 5:?a0 " rocrnogapcbKo- CanrliH
’ Aap 2.2.4-171- 198 BIACYTHE

mexamm c. Mana nuTHe 10
binosepka 3anopisbkoi
obnacri

lMpumimka.

«*» ouiHka gidnogidHocmi nosepxHegux 800 Wo0do npudamHocmi 05151 3POUEHHST HE 8U3Ha4Yanach.
«*» 3a cmaHdapmom [CaHrlliH 2.2.4-171-10 [6] nOpi8HSHHS BUKOHaHO Ha 8idnogidHicmb
Hopmamueam 0151 TUMHoi 800U 8030rpoeiOHOI ma ¢hacosaHoi, 3 ryHKmie po3nusy ma brosemis.
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Tabnuus 2

Pe3ynbTaTtn BUMiptoBaHb AKOCTi Boau 3 cBepasnioBuH N2 1 i 2 posTawioBaHux B
mexax c. Mana Binosepka 3anopi3bkoi ob6nacTi

lMo3HayeHHs
Oatn . HasBa . PesynbtaTr | HOopmoBaHe
! Touka Bigbopy OoaMHUL ;
Biabopy rnokasHuka . BMMIPIOBAHHS | 3HAYEHHS
BMMipIOBaHHS

01.10.2019 | CBepanoBuHa YKopcTkicTb Mmonb/gm3 19 7-10
Ne 1 Kanbuin (Ca?") mr/gm3 150,3 130

Marhin (Mg?*) mr/gm3 139,84 80

Xnopuam (CI) mr/gm3 141,8 350

JyXHicTb Mmonb/am3 5,5 6,5
MiHepanisauis mr/gm3 1980 1000

19.10.2020 | CeepanosuHa | Kanbuin (Ca?*) mr/gm3 44,48 130

Ne 2 BoaHeBui
nokasHuK (pH) oa.pH 9,12 6,5-9,0

Marnin (Mg?*) mr/gm® 7,89 80

Hitpatn (NO3) Mr/am3 3,49 50

Xnopuaum (CI) mr/om3 230 350
HKopcrkicts Mmonb/gm3 7,17 7-10

3aranbHa

MiHepanisauis mr/gm3 1280 1000

3a pesynbTatamy nabopaTopHUX AOCHIKEHb MOXHA 3pObUTU HACTYMHI
BMCHOBKW. Hawnripwioo skicTio Big3HadaloTbCa BOAWM cTaBka. Y BigibpaHin npobi
NOBEPXHEBUX BOA MiCNs BiACTOBAHHSA Ha NM'sATy Jo0y 3’ABUNMCA CBITNI NnacTiBui B
3HaA4YHIN KiNbKOCTI, WO OnocepeakoBaHO CBIiAYUTb MPO HASABHICTb B BOAI COnew
KanbLito, MarHito Ta 3anisa — conen XXopcTkocTi. OTxXe, BUKOPUCTAHHS Takoi BoAW Ans
rocnogapCbkmx LUinenm He [OouifibHO, X04Ya Ha CbOroAgHi AaHui BOOAHMA OO’€KT
BMKOPUCTOBYETLCSA MICLIEBMM HACENEeHHAM 3aans BiANOYMHKY y Tensly nopy Poky.
AxkicTb noBepxHeBUX Boa He Bignosigae Bumoram CadlliH 2.1.5.980-00 [6], wo
BMCYBaOTbCA A0 BOAHUX 00'eKTIB pekpeaLuiiHOro BOAOKOPUCTYBAHHA Ta 40 BOAHUX
00'eKTiB B Mexax HaceneHux Micub. 3a cTyneHeM MiHepanisauii AaHi NoBEepXHEBI
BOAM Cnif BiAHECTU OO0 COMNoHmX, ockinbkn 10 r/am® < 11,4 r/am® < 50 r/am®. Ha 3apas
BUKOPUCTaAHHS BOAM 3i CTaBka [N 3POLUEHHST CiflbCbKOroCnogapCbKuUxX Yriab €
HeOUiNbHUM, OCKIfIbKM MOXe NPU3BECTU 0 3aCONEHHS I'PYHTIB.

BusiBneHo, Wo Ha aKicTb Nig3eMHUX BO4 CapMaTCbKOro BOAOHOCHOIO rOPU30HTY
MOXYTb HEraTMBHO BNNUBATU (PiNbTpaLinHi CTOKM 3 CiSIbCbKOrocrnoapCbknx yrigb Ta
nobyTOBOro MOXOAKEHHS, WO noTpebye noganbloro AoCnimkeHHs. 3a
pesynbTatamu nabopaTopHUX AocnigXeHb, BCTaHOBMNEHI 6inbLl BUCOKI KOHLEHTpaUii
ioHiB MarHito (Mg?*), kanbuito (Ca?*) ta HitpaTtie (NOs) y Bogax, BigibpaHux 3
ceepasioBuMHM Ne 1 y NOPIiBHSAHHI 3 4aHMMK MO cBePANOBUHI N2 2, po3TalloBaHOl Ha
nigsuweHHi. MNepenag BMCOT MiXK OronoBkaMu CBepLNOBUH caArae o 8 m. Bnnus
TEXHOreHHux 06’ekTiB 4OOYBHOT MPOMUCNOBOCTI HE MO3HAYaAETHLCA Ha FigPOXiMIYHHOMY
cknagi Bog capMaTCbKOro BOOOHOCHOIO FOPU3OHTY, OCKISTbKM He CnocTepiraeTbcs
NiABULLEHHS MiHepani3auii, XnopuaiB Ta iHWKX TiAPOXiMIYHMX MOKA3HUKIB, SIKi €
XapakTepHUMM.

Ha cboroaHi npicHi Boan 3 ceepanoBuHn Ne 3 nogatTbecs 6€3 o4YncTkM Oo
BonpoBigHoi Mepexi c. Mana binosepka. Lli Boon BUCOKOI SIKOCTi i 3a10BOSBbHSAOTH
Bumorn [3]. Bigkadka nig3emMHux BOA 34INCHIOETLCS 3 By4yaubKoro BOAOHOCHOIO
ropmsoHTy. Cnig Big3HauMTK, WO po3TalloBaHa gaHa cBepanoBuHa nobnusy MpAT
«33PK» Ta Ha BigaaneHi noHag 6,1 km Big c. Mana binosepka.
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Takum 4nHoM, HaceneHHs c. Mana binosepka 3abesneyeHe NUTHUMK BOAAMMU
BMCOKOI AKOCTi 3aBAsikM ekcnnyaTauil 6y4aubkoro BOOOHOCHOIO FOPU30HTY, OAHAaK
BMsIBrieHe 3abpygHEeHHs BOA, CapMaTCbKOro BOOOHOCHOIO FOPU30HTY. 3BaXatoun Ha
niaBULLEHUA BMICT ioHiB MarHito (Mg?*), kanbuito (Ca?*) Ta Hitpatie (NOs') y Boaax,
BioibpaHnx 3 CBEpAnOBMHM pPO3TALLOBaHOI B MOHWXEHHI penbedy, a TakoxX 3
ypaxyBaHHAM ferpagauil BOOHOI €KOCUCTEMM CTaBKa MOXHa MNpuUnycTuTu, LWO
OCHOBHUMMU pXepesiaMu rnomntaHTiB € (pinbTpauinHi BTpaTu HEQOOYULLEHUX CTOKIB 3
BOLOBIABIOHOI MepeXxi, CTiK 3 CiflbCbKOrocnogapCbknx yrigb, Towo. Husbka sAKicTb
NnoBepxXHEBUX BOA Ta NOTipLUEHHS SIKOCTi BOL, CapMaTCbKOro BOAOHOCHOIO FOPU30HTY
3 ypaxyBaHHAM BUSABMEHOrO rigpaBriyHOro 38’A3Ky MiXX BOOOHOCHUMMW rOPU3OHTaMm
KpuCTaniyHMx nopig, KpengoBux, Oy4vakCbKMX | capMaTCbKMX BigKNageHb MOXe
NpU3BeCTU B NoganbLUIOMy 0 NOripLeHHs IX XiMIYHOro cknagy i, Ak Hacnigok, BTpaTu
axepena nNUTHOrO BodornocTavyaHHA perioHy. 3asHadyeHa Hebesneka MigcuMnoeTbea
TMM, WO B YyMoBax po3pobku niazemHum crnocobom [liBaeHHO-Binosipcbkoro
pofosuula copmyBanacek AenpecivHa nivika, a ToMy 3 MNJMHOM Y4acy MOXnuBe
NOHWXEHHS piBHIB Nig3emMHux BoA B ¢. Mana binosepka.

OTxe, HeoOXigHO NPOAOBXUTU nofanblli LOCNIAXKEHHS [N BUSABMEHHS
OCHOBHUX QXepen 3abpyaHeHHs NoBepxHEeBUX i nia3emMHux Boa ¢. Mana binosepka
3a4ns 3abe3neyeHHs CinbCbKOro HaceneHHs AKiCHOK MUTHOK BOAOK B HEOOXIigHMX
obcsrax.
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PE3YJIbTATU MDKHAPOOHUX 3BIPEHb 3A TEMOIO
COOMET.M.FF-S9 680/RU/16

Cepeptok [leHnc OpectoBUY
KaHg. TeXH. HayK, Ha4YanbHUK HayKOBO-40CNiAHOT nlabopaTtopii
Al «lsaHO-®paHKiecbkcmaHdapmMmempoo2isi»

MenikaH KOpin TapacoBuy
cTapLuMi HaykoBui cniBpobiTHMK HayKoBO-AocnigHoi nabopaTtopii
Al «leaHO-®paHKiecbKcmaHdapmmempoo2isi»

ORCID ID: 0000-0002-0732-6906 Bac OnekcaHap AHaTtoninoBuy
KaHg. TeXH. HayK, CTapLUMi HayKoBUI cniBpobiTHUK HayKoBO-AocnigHoi nabopatopil
Al «leaHO-®paHKiscbKcmaHdapmmempoo2is»

YKPAIHA

AN  «IBaHO-®paHKIBCLKCTAHOAPTMETPOSIONiS»  SK HAYKOBUW  METPOSOrivyHMn
LEHTp, opraHizauis — 36epiray HauioHanbHUX MEPBMHHMX Ta BTOPUHHUX €TarloHiB
oanHnub ob’emy Ta 06'eMHOI BMTpaTM rasy Ta nignucaHT «Yrogm npo B3aeMHE
BM3HAHHA HaLiOHaNbHUX eTarnoHiB, cepTudikatis kanibpyBaHHs Ta BUMiIptOBaHb, SKi
BMAATbCS HaUiOHaNbHUMK MeTponoriYyHumMu iHcTutyTamm (CIPM MRA)» perynsipHo
npuMMae y4acTb Y MKHapOOHUX 3BIPEHHSIX B paMKax y4yacTi y AianbHOCTI TexHiYHoro
komitety TK 1.4 «ButpatomeTtpia» «MikHapogHOi opraHizauii 3 nuTaHb
cniBpobiTHMLTBa AepXaBHUX MeTponoridHmnx opraHizauin KOOMET».

Y nepiog 2019 — 2020 pokiB NpoBOAUNUCSA MiXKHAPOLHI 3BIPEHHSA eTaroHiB
oavHuub 06’emy Ta 06'emMHOT BUTpaTu rasy 3a temoto COOMET.M.FF-S9 680/RU/16
«3BipeHHA HauioHanbHUX eTarnoHiB B obnacTi BuTpaTu i 06’emy rasy B gianasoHi Big
20 o 6500 m3/rog» [1]. 3BipeHHS NPOBOAUMMCL 3 METOK BCTAHOBMEHHS CTYNeHs
€KBIBaNeHTHOCTI HauioHanbHUX eTanoHiB BUTpATU rasy Ta OUiHKW, NiATBEPLKEHHS
abo X pO3WMPEHHS KiNbKOCTI BMMIpIOBanbHUX Ta KanidpyBanbHUX MOXITMBOCTEWN
nabopaTopin HaykoBUX METPONOriYHMX LeHTpiB B rany3i sutpatomeTpii (CMC —
pAaKiB).

Y MixXHapogHux 3BipeHHsX 3a Temoto COOMET.M.FF-S9 680/RU/16 npunHanm
y4yacTb HacCTynHi ydacHuku: Dismko-TexHiYHU iHCTUTYT (PTB, HimeyuunHa),
AN «IBaHo-®paHkiBCbKCTaHAapTMeTponoris» (YkpaiHa), BcepocCiicbkuii iHCTUTYT
ButpatomeTpii (BHUWNP, Pocis), binopycbkun pepXaBHWA iHCTUTYT METPONOrii
(BenlMM, bBinopycis), JntoBcbkuin eHepreTnyHun iHCTUTYT (LEI, JlvTBa),
MeTponoriyHa nabopatopisa «Capaesoras» (LABSAGAS, BocHisi i MepuerosuHa).

HesanexHumn nabopaTtopiiMy — yvyaCcHUKaMu, Ha OCHOBI pe3ynbTaTiB AKUX
pO3paxoBylOTb OMOpHe 3HadeHHAa (reference value — RV), e: HimeyunHa (PTB),
Ykpaina (Ol «lBaHo-®paHkiBCcbKCTaHaapTMeTponoria»), Pocia (BHUANP).

B AKoCTi eTanoHHMX NiYMnbHUKIB ANs NPOBEAEHHA MKHAPOAHWUX 3BipeHb Byno
obpaHo ABa niYnsibHUKA: eTanoHHMI NiYnnbHUK potopHoro Tuny IRM-A-DUO G250
ANa gocniokeHb B AianasoHi 06'emHol BuTpaTy rasy Big 20 m3/ron ao 400 m3/rog Ta
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eTanoHHU NivnnbHUK TypbiHHOro Tuny TRZ G4000 ana gocnigXeHb B Aianas3oHi
06'eMHoi BUTpaTyH rasy Big 320 m3/rog oo 6500 m3/ronq.

BumiptoBaHHs B [l «IBaHO-PpaHKiBCbKCTaHAAPTMETPONOrig» MNpPOBOAUITIUCH
Ha: HauioHanNbHOMY OepXXaBHOMY NEPBMHHOMY €TarloHi OANHULL 06’eMy Ta 06'€MHOT
Butpatn raszy OETY 03-01-15 Ta Ha BTOPMHHUX eTanoHax oauHuuUb ob’emy Ta
ob'emHoi BuTpaTtn rasy BETY 03-01-03-11 i BETY 03-01-04-12.

[ep>xaBH1I NEPBUHHUI €TANOH SIBMSiE COOO YCTaHOBKY A3BOHOBOIO TUMY, siKa
peanisye BIiOTBOpPEHHS oauvHUUb o06’eMy Ta O06'€eMHOI BUTpPaATU rasy LUMSIXOM
BUTICHEHHA 3 O3BOHOBOIrO MipHMKa nopuii noBiTps, NpMBegeHol 0O CTaHO4apTHUX
yMOB, OG'€EM S$KOI 4iTKO BM3HAYeHUM LWNAXOM 3abe3neyeHHs CTabinbHOCTI
reoMeTpuyHMX napameTpiB MipHUKa: giameTpa Ta BUCOTU. BigTBOPEHHs OAuHML
ob6’eMHOI BMTpaTM rasy, B CBOK Yepry, peanisyetbCAd npu yMOBi CTabinbHOro
BEPTUKANbHOINO MNepeMilleHHs1 A3BOHOBOrO0 MipHMKA 3 Pi3HUM 3HA4YeHHAM 3adaHol
WBMAOKOCTI 3a NEeBHUW YacoBuMW MNPOMDKOK. B pamkax npoBeOeHHs 3BipeHb,
AO0CNiIKEeHHA 34iINCHI0BaNuUCk i3 3actocyBaHHAM nivunbHuka IRM-A-DUO B giana3oHi
o6'emHoT BUTpaTH rasy Big 4 m3/ron no 200 m3/roa B Mexax niarsepakeHHs CMC —
pagka UAL.

[na nposefdeHHA [JocnigpkeHb B Adiana3oHi ob6'eMHOi BuTpatn rasy [o
MakcumarnbHOro 3HadyeHHs 6500 m3/ron  3acTocoByBanuCA BTOPWHHI  €TanoHu
BETY 03-01-03-11 i BETY 03-01-04-12. BTOpWHHI eTanoHn ¢yHKUiOHaNbHO
o6’egHaHi B 04HY eTanoHHy ycTaHoBKY. [MpuHumMn poboTa ycTaHOBKM NoByaoBaHUN 3
BUKOPUCTaAHHAM MeTOoY CyMyBaHHs abo XX HAaKONUYEHHSA 3Ha4YeHHSA 00’EMHOT BUTpaTu
rasy, LWMNAXOM 3acTOoCyBaHHS B CKMafi YCTaHOBKM HabopiB napanenbHo
BCTAHOBMEHUX cneLiani3aoBaHNX eTanoHHUX NIYUMBbHUKIB, KOXEH 3 SKUX OTPpUMYyeE
oanHuuto o6’emy Ta 06'eMHOI BUTpATK rasy LUMSIXOM iHOMBIAYyanbHOro KanibpyBaHHs
BGesnocepenHbO0 Ha gepxaBHOMY nepBuHHOMY eTanoHi OETY 03-01-15 abo Bia
Habopy aHanoriyHUX iAeHTUYHUX eTaroHIB MOPIBHSHHSA, SIKi B CBOK 4Yepry TakKoX
3aCTOCOBYIOTbCA NapanenbHO ANd OTPUMaHHS HeoOXigHoro 3HaveHHst 06'€MHOT
BUTpaTu rasdy. B cknag yctaHOBKM BXOAATb AEB'ATb €TanOHHUX MiYUITbHUKIB rasy.

3a pe3ynbTaTaMmmn NPoBEAEHHS 3BipEHb BM3HA4YaETLCA YCMilWHICTbL nabopartopin
— yyacHukiB. OCHOBHUM KpUTEpIiEM NS OLiHKN € MapaMeTp CTYMNeHsl eKBiBaneHTHOCTI
(Degree of Equivalence) En,, akuin po3paxoByeTbCA HACTYMHUM YUHOM:

d,
En = ‘le)‘ (1)

Oe  di— pisHUUsI 3HaYeHb MiXX 8I0HOCHUM 8IOXUSIEHHSIM X; ma OropHUM 3HadyeHHsIM Y; (RV),
fIKe 8U3Ha4YaembCsi SIK CepPeOHbO3BaXXeHEe 3HA4YeHHs pesyrbmamie eUMIp8aHb
He3arnexHux jabopamopil 3a MemoduKoto, onucaHow 6 [2];

U(di)) — 3HauyeHHs po3WUpeHOi Heesu3Ha4YeHoCmi, fKe eU3Ha4aembCs Ha OCHOS8I
po3wWUpeHoi HeguzHavYeHocmi 8idmeopeHHs1 00UHUUbL 06°eMy ma 06'eMHOI sumpamu
2asy HauloHanbHUMU emarsioHaMu He3anexHux nabopamopill — y4acHUKie 36IpeHb.

OTpumaHi 3Ha4yeHHs1 CTyneHsl ekBiBaneHTHOCTI En Ansi KOXHOro 3Ha4yeHHs
06'eMHOT BUTpATK rasy MOBMHHI 3HaxoguTuca B Mexax En <1, wo cBiguuTb npo
YCMILWHICTb NPOXOMKEHHS 3BipeHb. Ha puc. 1 — 2 HaBeeHi pesynbTaTy MidKHapO4HUX
3BipeHb NabopaTopinn — y4aCHMKIB BiZHOCHO ONOPHOro 3HayeHHs y (RV).
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Puc. 2. 3BegeHi pe3ynbTaTy MiXkHapoAHMX 3BipeHb B Aiana3oHi 06'eMHOI BUTpaTun
rasy Big 320 m%/rog no 6500 m%/rog ana eTanoHHoro niunnbHUKa TRZ G4000

B Tabnuusax 1 — 2 HaBegeHi pe3ynbTaTt po3paxyHKy CTYNEHH eKBiBaNEHTHOCTI
En HauioHanbHOro NEPBUHHOIO €TanoHa oanHULL 06’emy Ta 06'€MHOT BUTpaTK rasy
OETY 03-01-15 ta BTopuHHUX eTanoHis BETY 03-01-03-11 ta BETY 03-01-04-12,
aki 36epiratotbea B [l «IBaHO-PpaHKiBCbKCTaHAAPTMETPOSOriA».
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Tabnuuys 1 Tabnuuys 2
Pe3ynbTatn 3BipeHb B fliana3oHi Pe3ynbTat 3BipeHb B fliana3oHi
20 — 400 m3/rog, 320 - 6500 m3/roa
O6’emHa E Pes a O6’emHa E Pes a
BUTpaTa, m3/rog N ynetar BUTpaTa, m3/rog N ynetar
400 0.06 | YcniwHo 6500 0.51 | YcniwHo
350 0.23 | YcniwHo 5500 0.19 | YcniwHo
300 0.28 | YcniwHo 4500 0.03 | YcniwHo
250 0.48 | YcniwHo 3500 0.12 | YcniwHo
200 0.33 | YcniwHo 2500 0.05 | YcniwHo
150 0.13 | YcniwHo 1500 0.27 | YcniwHo
100 0.23 | YcniwHo 1000 0.35 | YcniwHo
60 0.20 | YcniwHo 650 0.69 | YcniwHo
40 0.10 | YcniwHo 320 0.64 | YcniwHo
20 0.26 | YcniwHo Makc. 3Hau. 0.69
Makc. 3Hau. 0.48

BucHoBOK. 3a pesynbTtatramu y4yacTi B MiKHApPOAHWUX 3BIPEHHSIX 3a TEMO
COOMET.M.FF-S9 680/RU/16 «3BipeHHA HauioHanbHUX e€eTanoHiB B obnacrTi
BMTpaTW i 06’'eMy rasy B AianasoHi Bia 20 4o 6500 m3/ron» MoXHa cTBepaKyBaTH, LLO
HaLioOHaNbHUA MNEPBUHHUA eTanoH oAuHUUbL o0B6’emy Ta 06'eMHOI BUTpaTM rasy
OETY 03-01-15 Ta BTOpPUWHHI eTtanoHn BETY 03-01-03-11 i BETY 03-01-04-12, ski
30epiratoTbes an «IBaHO-®paHKiBCbKCTaHAAPTMETPOSOris» eKBiBasleHTHI
HauioHanNbHUM eTanoHam iHWKuX nabopaTopin KpaiH — Y4YaCHMKIB MiKHapPOOHWUX
3BipeHb Ta € nigcrtaBol Ans po3wmnpeHHs kinbkocti CMC — psagkis B basi gaHux
KCDB BIPM y giana3oHi 06'eMHoi BuTpaTh rasy ao 7800 m3/rog.

CnucoK BUKOPUCTAHUX axKepen:

[1] Mingaleev, A., Yakovlev, A., Mickan, B., Bardonov, A., Serediuk, D., Stankevicius, A., BusuladZi¢, I. (2020).
Comparisons of national standards in the field of gas flow rate and volume, gas flow rates from 20 to 6500
m3/h. Metrologia, (57, No. 1A), 245-287.

[2] Cox, M. (2002). The evaluation of key comparison data. Metrologia, (39), 589-595.
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PO3PAXYHOK CMNELUIAIIbHOIO PRKXYYHOI'O
IHCTPYMEHTY

Nyniesa H.M.
KaHa. TEXH. HayK, OOUEHT
Jlyubkul HauioHanbHUU MeXHiYHUU yHieepcumem

Wymik C.M.
marictp, rp. IMm3-21
Jlyubkul HauioHanbHUU MexXHiYHUU yHieepcumem

YKPAIHA

Bubip pizanbHOro iHCTPYMEHTY, MOro KOHCTPYKLiS i pO3Mipy BM3HA4YalOTbCA
BMOAAMW  TEXHOMOriYHMX  onepauin, po3mipamnm  06poOGMOBaAHOI  NOBEPXHI,
BnactMBocTaMM 06pobnoBaHOro martepiany, HeoOXiAHOK TOYHICTIO OOpPOBKM |
BENMUYNHOIO LLIOPCTKOCTI MoBepxHi. OCHOBHUMMW pi3anbHUMU IHCTPYMEHTaMn €
KOHCTPYKLiI HOpMani3oBaHUX i cTaHAapTU30BaHUX IHCTPYMEHTIB, Ans nigdopy sKkux
icHye 6araTto gosigHukiB i kaTanoris [1]. Y GaraTocepiiHoMy BMPOGHMLTBI MOXYTb
3aCTOCOBYBaTMCSA crieuianbHi Ta KOMBIHOBaHI PiXy4i iIHCTPYMEHTH, SIKi MPOEKTYOTbCSA
B iHOMBIOYyanbHOMY MOPSAKY.

BuKOHaeMO po3paxyHOK | KOHCTPYHOBAHHA pPiKy4yoro IiHCTPYMEHTYy Ans
ceepanunbHoi onepadii 030 oTBopy 06poGKK KOpNycCy, B SAKi CBEPANIMTLCA OTBIp
piametpom 17H12 3 noganbwmm 3eHKyBaHHAM [0 Adiametpa 17,75H10 i
po3ropTaHHaM o agiametpa 18H9.

MeToio poboTn € po3paxyBaTu i CKOHCTpykoBaTu cripanbHe CcBepano 3
LUBWAKOPI3aNbHOI CTarni 3 KOHIMHUM XBOCTOBMKOM ANA nonepeaHboi 06pobkn oTBopy
3aBrnmbwkm { = 23,5MM B 3aroToBLi 3 KOHCTPYKUIAHOT BYrfneueBoi cTani 3 Mexeto
MiuHocTi oB = 600MIa.

Byayemo npodinb kaHaBkoBoI dopesn (puc. 1).

Puc. 1. Mpodinb kaHaBKkoOBOI thpe3un

BcTaHOBNIOEMO OCHOBHI TEXHIYHI BUMOIrM Ha OOMNYCKM OO pO3Mipy cBepana 3a
ACTY ISO 494:2018 [3].

"paHun4Hi BigxuneHHs giameTtpis ceepana D = 17,0h9 (-0,043) mm. Jonyck Ha
3aranbHy OOBXWHY i OOBXMHY poOOY0i 4YacTuUHM cBepana AOPIBHIOE NOLBOEHOMY
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aonycky no 14 kesaniteTy TOYHOCTI 3 CUMMETPUYHUM pO3TallyBaHHAM FPaHUYHUX
BiaxuneHb * 1T14/2 3a CTY NOCT 30987:2005 [4]. paHn4Hi BiaxnneHHs po3mipis
KOHyca xBocToBuka BcTaHoBnowTb 3a ACTY NOCT 25557:2008 (cTyniHb TOYHOCTI
AT8) [5]. PagianbHe 6uTTS pobo4voi YacTMHM cBepafia WoAo OCi XBOCTOBMKA HE
nosuHHO nepesuwwysaty 0,15 mm. Kyt 2¢ = 118° + 2°; 2¢0 = 70° + 5°. Kyt Haxuny
rBUHTOBOI KaHaBkM w = 30°-2°. Ecki3 XBOCTOBMKa CBepAla HaBeaeHOo Ha puc. 2.
p P
g

| uP

o =0

JiS

-

ESHEN

Puc. 2. Ecki3 xBocTOBMKa cBepana

paHn4Hi BIiOXMNEHHS POo3MIpiB NIATOYYBAHHA MEPEMUYKN PiKYYOi YacTUHU
ceepana +0,5 mm. Teepgictb poboyoi yactmHu ceepgna 63-66 HRCe, y nanku
xBocToBuka ceepana 32-47 HRCe.

CnncoK BUKOPUCTaHUX pKepen:

[4] Pexumbl pesanus: CnipaBouHuk (pea. K0.B. BapaHosebkmii). (1993). M.: MawmHocTpoeHve.

[5] ACTY ISO 494:2018. Ceepana i3 uuniHapuyHUMK XBocToBMKaMu. MogoBxeHa cepis (ISO 494:2017, IDT).

[6] ACTY T'OCT 30987:2005. (ISO 10579:1993, IDT) OcHOBHi HOpMW B3aEMO3aMiHHOCTI. BCTaHOBMEHHS
PO3MIpIB Ta JOMYCKIB ANs HEXOPCTKUX AeTanen. [Yunnui Big 2006-07-01] — K. : JepxcnoxvectaHgapt
Ykpainu, 2005. - 11 c.

[7] ACTYTOCT 25557:2008. KoHycu iHcTpymeHTanbHi. OcHosHi poamipyu (TOCT 25557-2006 (MCO 296:1991),
IDT; 1ISO 296:1991, NEQ).
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PO3POBKA IHOOPMALIMHO-BUMIPHOBATBbHOI
CUCTEMMU KOHTPOIIIO NAPAMETPIB JO3YBAHHA
MATEPIANIB NPU BUPOBHULITBI TPOTYAPHOI NMJIUTKKU

LnbyneHko Hasipa AHBapiBHa

3006yBay BULLIOT OCBITH

drakynbTeTy iHPOPMaLINHMX TEXHOMOTIN Ta MEXaHIYHOI IHXEeHepiIT

LBH3 «[lNpudHinpoecbka depxxasHa akademis bydisHUUMea ma apximekmypu»

Nykawyk NaHHa OnekcaHapiBHa

acUCTeHT kadbeapu KOMM' IOTEPHUX HayK,

iHbOpMaLiMHUX TEXHOSOTN Ta NPUKagHOT MaTeMaTUKu

LABHS3 «lNpudHinposckbka depxkasHa akademisi bydisHUUmMea ma apximekmypu»

YKPAIHA

CborogHi Bce 4acTiwe cTaH NOKpUTTS BYNWUb, NapKiB, NiLLIOXiQHWUX TPOTyapis,
AiNnaHok 6inst maraauHiB abo OCBITHIX, sike 3 6eToHHOI abo acdanbToBETOHHOT CyMiLL
MaEe ayxe XaxnuBui Ta NMOTBOPHUM CTaH. BUKOPUCTaHHS Takoro MOKpUTTH, Lie He
BYOpALLHIiN, a No3aBYyopaLLHin AeHb B TEXHOMOrIT OyAiBHMLTBA 30H, SAKi creuianbHO
npu3HaveHi Onga niwnMx nporynaHok. TpaauvuivHi maTepianu He Bigpi3HAKTbCS
MILIHICTIO i 0COBNMBOIO CTINKICTIO 4O Pi3KMX nepenagiB Temnepatypu. B pesynbrari
BMHMKaOTb Manonpusabnuei BUOGOTHM, ssMK Ta iHLWI He3py4HOoCTi [1].

Y paBHI Yacu Ona MOLLEHHSA JOpir BUKOPUCTOBYBANM HaTypasibHUW KaMiHb.
lMnocknm KameHem BUKNadanucst TakoX AOPOrM Ha TOProBuX LUNsixax, goporn 6ins
OyOMHKIB 3HATHMX i LLAHOBAHMUX NOAEN, MICbKi NNOLWi, cTagioHu [2].

3apa3 3aMicTb HaTypanbHOrO KaMeHK | HenpakTU4yHoro acdansTy
3aCTOCOBYIOTb TPOTyapHy nNnAMTKy. BOHa € yHiBepcanbHUM, HaZiHUM | SKICHUM
OyaiBenbHNUM MaTtepianom.

TpoTyapHa nnnTKa oTpumara Benm4esHy nonynspHiCTb, TOMY WO TEXHOSIOrYHEe
obnagHaHHa gns 1 ykKnagaHHsA, Haas3BMYamHO AOCTYMNHEe, a NiAroToBKa MOBEPXHi
nonsirae B no30aBreHHi Big BUCTYNIB i IM.

TpoTyapHy NAUTKY MOXHa CMIfIMBO BUKOPWUCTOBYBATWU i ONs eKcnnyaTauil B
MicTax, Lo BiAPIi3HATLCS MiABULLIEHOI IHTEHCUBHICTIO PYXY.

OcHoBHI  nepeBarn  TPOTyapHOI  MAWTKW, MOPIBHAHO 3  CyUifbHUM
acanbTob6eToOHHMM NoKpUTTAM [1-3]:

— BMCOKa €eKOSIOrYHICTb Ha BigMiHY Big acdanbTy NOKPUTTA 3 TPOTyapHOI
NANTKN HE PO3M’SIKLLYHOTLCS B CMEKY | HE BUAINSATb NETKNX HATOBUX NPOAYKTIB;

— 3a30pU MK TPOTYyapHMMW NnuTKamu 3anobiraloTb CKYMYEHHs BOSoOrn Ta
OCBiTa Kantox, byoyyn npyupogHUM BOOOBIABEOEHHAM;

— WTYYHUA KaMiHb He nepeLuKogkae BOLOOOMiIHY i ra3oobmiHy 3erneHux
HacagKeHb;

— [OOBrOBIYHICTb, KaMiHb, HexaW HaBiTb i CTBOPEHWW NOAWHOW, MaTepian
3HOCOCTIVKMA | OyXe [OBroBiYHWW, a HaBiTb SKWO [AEeCb HaBaHTaXEeHHs Ha Hel
BUSIBMSAETLCA 3aHAATO BMCOKUM, BUNPABUTU YLLKOKEHHS HE NpeaCcTaBnse BerKol
npobnemu.

B YkpaiHi TpoTyapHa nnutka 3'aBunaca npubnusHo pokiB ABaguste Tomy. B
npoueci ii BUpOOHULTBA Han4yacTille BMKOPUCTOBYBABCA METOA NUTTA GeToHy B
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creuianbHi dopMn 3 NNacTuky. 3apas y NpoOMUCIIOBMX YMOBaX TpOTyapHa nnuTka
BMPOBNAETLCA HACTYyNHUMM cnocobamu:

— BibponpecyBaHHAM;

— BibponuTTaMm;

— rinepnpecyBaHHAM;

— rapsiyMm npecyBaHHSM.

Mpouec BUpOGHMLTBaA TPOTYyapHOI MAUTKM CKNAOAETbCs 3 TakMx HanbinbLu
BaXNMBUX eTanis:

— nepwur etan - ue NiAroToBka camux opM Ta MNpUroTyBaHHA GETOHHOI
CyMilLLli;

— Apyrum etan - ue popmMyBaHHS TPOTyapHOI MANTKY;

— TpPEeTin eTan - BUTPUMKa OTpMMaHuX BUpobiB B popmax NpoTAroMm 24 roguH;

— YeTBEPTUN eTan - 3aKkNYHMM eTan BUpPobHULUTBA € po3nanybka Bupobis;

— M'aTUiA eTan - ynakoBka i 36epiraHHS.

Mpn BUPOBHMUTBI TPOTYapHOI NANTKM cnovatky HeobXigHO BU3HAYUTM 3 SKOI
CUpPOBUHN ©Oyae BUrOTOBMNATUCA TpOTyapHa nMnuTKa, | 3a SKOK pelenTypolo.
EKOHOMIYHO BUrigHille BWKOPUCTOBYBATU B HAKOCTI IHEPTHUX | 3aroBHIOBauiIB,
CUPOBUHY sike BUPOBNAETbCA perioHi. Y 3B'dA3Ky 3 UUM akTopoM pelenTypu
BMPOOHMLTBA TPOTYapHOI NANTKN MOXeE BifPI3HATUCS B 3aNeXHOCTI Big periony [4].

Ha cborogHiWwHin geHb cyvacHi BMPOGHULTBA 3 BENIMKMMWU MOTY>XXHOCTAMM
HamaratTbCA 3a[40BOSIbHUTU NONUT Ta OYyTM KOHKYPEHTOCMPOMOXHUMW, TOMY
BUKOPUCTOBYIOTb  ANA  BUIOTOBJIEHHSA TPOTyapHOi  NAMTKM -  Cnocid
BibponpeacyBaHHS.

TpoTyapHa nnuTKa BUroTOBMEHAa METOLOM BiGPONECYBHHSA BiApI3HAETLCS
MIUHICTIO 00 3HAYHUX HaBaHTaXeHb, Mae€ LUMPOKUMA CNEKTP BUKOPUCTAHHS.
BibponpecosaHa 6eToHHa OpykiBKa 3aCTOCOBYETbCA ANS1 YKNagaHHS MilLOXigHUX
AOPIPKOK M TPOTyapiB, a TakoX M AN TUX Micub, A€ nepenbadaeTbCsa pyXx NErkoBmux
aBTOMObInNiB, SK B MICTi, TaK 1 Ha 3aMiCbKnx 06'ekTax.

®i3nKO-TEXHIYHI NapameTpu TPOTyapHOI NIUTKKM [5]:

— MiuHicTb 6eTOHY BMPOBIB Ha CTUCK, MILHICTb Ha PO3TAr Npu 3ruHi, opmy Ta
reomeTpuyHi po3Mipn, CTUPAHHICTb, MapKy OETOHY 3a MOpPO3OCTINKICTIO, KOnip
npunMatoTb 3a NPOEKTOM ByAiBHMUTBA | 3a3Ha4aloTb Y 3aMOBIEHHI CNoOXKMBaYa.

— 3Ha4YeHHs HOPMOBAHOI BIAMYCKHOI MiLHOCTI 6eToHy BMPOGIB MOBWHHO
cknagatu He meHLwe Hix 90 % Bia knacy 6eToHy 3a MiLHICTIO NPU CTUCKY B XONTIO4HWIA
nepiog poky Ta He MeHLwe Hix 70 % — B Tennun nepiog poky.

HanBaxnueiwmm etanom BUpOOHMUTBA TPOTYyapHOI MAUTKA € NPUroTyBaHHS
PO34nHy 6ETOHHOI CyMilLLi, ika BKMNOYAE HACTYMNHI CKNagoBi:

BiaCiB;

— LEMEHT;

— PpiYKOBUM NICOK;

— cneuianbHi nnacTugikaTtopu Ta OMILLKK;

— BOAa.

[ns BibponpeccyBaHHS BUKOPUCTOBYIOTb HaNiBCYXY, )XOPCTKY CyMill 6eTOHY, Ha
OCHOBI LIEMEHTY Ta iHepTHUX maTepianis. [yxe BaXnuMBuM MOMEHTOM € niadip
NpaBunbHOI peuenTypw, i CNiBBIAHOLWEHHA BOAA-LEMEHT, Tak K OTpMMaHui Bupio,
nicnsa BUNTyYEeHHs 3 MaTpuLi, He NOBUHEH po3cmunaTucs, a Haenaku 3depiratn gopmy
nig Yac noganbworo Habopy TBepaocTi. A Ansa uboro NoTpibHO BpaxoByBaTh LW00
CyMilw He Oyna 3aHagTo TBEPAOK (AKWO B CyMmilli 3aHaaTo mMano Bogu, nicns
BUNyYEeHHs 3 MaTpuui, BUpIO po3wapyetbcd), abo 3aHaaTo Bosioro (BUPIO
pO3MNNMBETLCA NO NiSAOHY).
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[OnoOBHOKW 3agayeld KOHTPOMK [A03YyBaHHA KOMMOHEHTIB GeTOHHOI CyMilli
TPOTyapHOI NSIUTKMU € OTPMMAHHSA JOCTOBIPHOI yNpaBniHCLKOT iHdhopMauii no poboTi
6eToHO3MilWYyBaya, 3 METO OTPUMAHHA NPOAYKLT BUCOKOT SAKOCTI.

KoHTponb [03yBaHHA KOMMOHEHTIB OETOHHOI CyMili TPOTyapHOI MANTKK
nonsrae:

— B OTPUMaHHI JOCTOBIPHOI NPO NpoLec A03yBaHHS,

— Y BUMIpIOBaHHI BXiQHMX KOMMOHEHTIB i rOTOBOT CyMiLLli;

— B 00nNiKy BMMYCKYy rOTOBOI NPOAYKLIT;

— BM3HaA4YeHHs peanbHOi cobiBapTOCTi roOTOBOI MPOAYKUii 3 YypaxyBaHHAM
MaTtepianbHUX Ta iHWKNX BUTPAT.

IHpbopmaLUinHO-BUMIptOBaNbHa CUCTEMA KOHTPOM napameTpiB 003yBaHHS
mMaTtepianis npuM BUPOOHMUTBI TpOTyapHOi nnuTkM (puc. 1) Ans nNpuUroTyBaHHS
GETOHHOI CyMiLLi NPOBOAUTL [03YBaHHA CKNaaoBMX OETOHHOI CyMilli 3rigHO peuenTy,
SKuKn 36epiraeTbCs B NaM’ATi, KifbKiCTb peuenTiB HeobmexeHa. [Hdopmauia npo xig,
npouecy BigobpaxaeTbCa Ha NynbTi onepaTopa, hopmye 3BiTU Ta apxiBauito JaHUX.
lMpouec [o3yBaHHSA i 3aBaHTaXXEHHA KOMMOHEHTIB, KOHTPOSETLCA Baramu, LN
KOXHOI cknagoBoi 6eTOHHOI cymiwi. Cuctema curHanidye npo CTaH BUKOHABYMX
MexaHi3MiB Ta aBapivHi cutyadii.
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Puc. 1. CTpykTypHa cxema iHhopmMaLinHO-BMMIpHOBaribHOI CUCTEMU KOHTPOJIIO
napameTpiB A03yBaHHSA MaTepianiB Nnpyu BUPOOHULITBI TPOTYapHOI NIUTKN

OTxe BM3HaBYMLWIMCL 3 peLenToM, NPOBOAMMO [O03YBaHHS KOMMOHEHTIB B
0eToHO3MIWYyBaYy, 4Nd BUpOOHMLTBA TPOTyapHOI NIUTKX. 3MilLyBaY, By30n y BUrNA4I
bapabaHa, sKkun nepemilye KOMNOHeHTH 6ETOHHOI CyMiLli (NiCOoK, BIACIB, JOMILLKM 3
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BOJOI0 Ta LIEMEHT), A5 CTBOPEHHS HaniBCyxol cyMmilli. [NepemiwyBaHHA npuMycoBe,
BigOyBaeTbCcAa 3a JonomMorow obepTtoBmx nonatok. Lle BiabyBaeTbCca 3a HAaCTYNHUM
anropuTMOM: 3a JOMOMOrol BMKOHaBYMX MEXaHi3MiB BiaKpuBaloTbCA ByHKep MickKy,
BifCiBY, UeMeHTy. HAki HagxogaTb Yy fgos3aTopu, Ae BiabyBaeTbCs 3BaXKEHHS
KOMMOHEHTIB 6eTOHHOI cymiwi, 3rigHo peuenTy. BigbyBaeTbca [o3yBaHHA Ta
3aBaHTaXxeHHs B HapabaH 3milwlyBaya Ta NPOBOAMTLCA MOMNEpPedHE 3MillyBaHHS.
[MoTim BigKpMBalOTLCS BMKOHABYI MEXaHi3MW M NogalTbCA BoAa Ta AOMILLKK, SIKi
3aBaHTaXylTbCs pa3oM Yy [[o3aTtop BoaM Ta AOMIWOK. BigbyBaeTbcsi npouec
3BaXXEHHA Ta nogada A0 3miwysada. [licns voro BigbyBaeTbca oOCTaToOYHE
3MilLyBaHHS, | rOTOBa HariBCyxa CyMill BUBAHTaXXYETbCSH Ha CTPIYKOBUIW TpaHCnopTep
y opmn. TpaHcnopTep nepemilwlye cymiw B OyHKep 3aBaHTaXEHHs, B YXe
CMyCTOLUEHMN 3MiLyBad, 3HOBY [OAAKTHCA YCi KOMMOHEHTU - MPOLEeC NOBTOPHOETHLCS.
Pobnsum npouec BUroTOBNEHHS TPOTYapHOI NIIMTKN 6e3nepepBHUM.

Y pob6oTi 6yno npoBeaeHo OOCNIAKEHHS BUPOOHMLUTBA TPOTYapHOI NANTKKN Ta
BU3HAYeHi 1l OCHOBHI (Pi3NKO-TEXHIYHI NapameTpu.

IHpopmaLinHO-BUMIpIOBaribHa CUCTEMA KOHTPOSIKO MapamMeTpiB  [LO3YyBaHHSA
MaTepianie npy BUPOOHULTBI TPOTyapHOI NIMTKU AO3BOSIIE OTPUMYBATU BESUKI
napTii BMpOGIB BWCOKOI SKOCTi. Taka nnMTKa Ma€ HU3bKE BOAO-LEMEHTHE
CriBBiAHOLWEHHSA Ta 3abe3nevye 4oAaTKOBUIN 3aXUCT BUPOOY.

BurotoBneHa BibponpecoBaHa nnuTka 3abe3neynTb CTiMKICTb [0 HaWBULLMX
MEXaHi4HUM | i3ndHMX Ain. 3aBOskM TOYHOMY [03YBaHHIO Ta >KOPCTKOMY
AOTPUMaHHIO peuenTy, roToBa npoaykuia éyge matu piBHoMipHe oapbyBaHHS CTinke
A0 ynbTpadioneToBux MPOMEHIB, CTiKe 00 CTUPAHHA Ta BUUBITAHHA, TOMY KOMip
TpoTyapHoi NnNuTK Gyae 36epiraeTbCs QOBro Ta MaTu NEPBICHIN BUMMAL B yMOBax
HaMXOPCTKILIOT eKkcrnyaTauil.

Cnucok BUKOPUCTAHUX AXXeper.

[1] TpoTyapHa  nnuTka -  YHiKanbHWiA  MaTepian 3 Macow  nepeear.  BunyyeHo 3
http://uplitka.com/ua/index.php?route=pavblog/blog&id=149&page=36.

[2] bBygiHMUTBO [OoOpir 3 gaBHMHM [0 Hawwx AHiB.  http://ukr.granite.ua/suchasne-budivnytstvo-dorig-
majbutnye-za-granitom.

[3] LWesyenko, B. O. (2014). CtaH i nepcnekTMBM PO3BUTKY PUHKY OyaiBenbHUX maTepianis B YkpaiHi.
Enekmporuti XypHan «EpekmugHa eKOHOMIKa», (6). BunyueHo 3
http://www.economy.nayka.com.ua/?op=18&z=3124.

[4] CwmwupHos, [. C., Tapaes, T. P. & Xamutos, A. P. (2017).Cnocobbl onTummsalum coctaBoB HETOHOB.
BecmHuk mexHomoau4eckoe0 yHusepcumema, (2), 65-67.

[6] bBygnisenbHi Mmatepianu. Bupobu beTonHi. TpoTyapHi HeapmoBaHi. TexHiuni ymosu. [ICTY b B.2.7-145:2008.
(2008)/ Kui. MiHperioHbya Ykpainu.


http://uplitka.com/ua/index.php?route=pavblog/blog&id=149&page=36
http://ukr.granite.ua/suchasne-budivnytstvo-dorig-majbutnye-za-granitom.
http://ukr.granite.ua/suchasne-budivnytstvo-dorig-majbutnye-za-granitom.
https://elibrary.ru/author_items.asp?authorid=438485
https://elibrary.ru/contents.asp?id=34417382

94 e Specialized and multidisciplinary scientific researches e Volume 2

DOI 10.36074/11.12.2020.v2.27

PO3POBKA METOAIB KOHTPOJTHO IHOOPMALIMHMX
NMAPAMETPIB TEXHOJIOINYHUX OB’EKTIB, LLO
BA3YIOTbCA HA BUKOPUCTAHHI NEPEXIAHUX

MPOLIECIB B YYTIIMUBUX ENEMEHTAX IX KOMMNOHEHTIB

ORCID ID: 0000-0003-1254-4403 NoHomapboBa OneHa AHaToniiBHa
KaHA.TeXH.HayK, AOLUEHT, 3aBigyBay kadeapn KOMM'IOTEPHUX HaYK,

iHbOpMaLIMHUX TEXHOSIONN Ta NPUKNagHOI MaTeMaTuKm

LABHS3 lNpudHinpoeckbka depxxasHa akademis bydiesHuumea ma apximekmypu

PycakoBa InoHa PomaHiBHa

3p06yBay BULLIOT OCBITU (haKynbTeTy iHopMaLinHNX

TEXHOJSIOrN Ta MexaHi4yHoI iHXeHepil

LBH3 lNpudHinpoecbka depxxasHa akademisi bydisHuumea ma apximekmypu

YKPAIHA

Mpn BUpIWEHHI pi3HNX 3aBAaHb, MOB'A3aHUX 3 OOCHIMKEHHAM i PO3POOBKOID
aesiknx o6'ekTiB abo npouecis, BUHNKAE HEOBXIOHICTb OTPMMaHHSA NEBHOT iIHpopMmaLliT,
SIK NPO napamMmeTpu o6'eKkTa, Tak i NPO MOXIIMBI 30BHILLHIX BNAMBW. [1Nsi OTpUMaHHS
3a3HayeHol iHdopMauii cnyxaTb Pi3Hi BUMMIpOBanbHi NPUCTPOI - AaTyuKK, LWO
cnpurmMmaloTb 3MiHY napameTpiB, 3a AKUMWU 34IMCHIOETLCA YNpaBSliHHA npouecoMm, a
TaKkoX MepeTBOPKTb BUMIPHOBaAHY BenWYMHY B QOpPMY, 3pYYHY ANS noganbLiof
0bpobku i nepegavi [1, 2, 3].

3acTocyBaHHA HOBWX TEXHOMOrN B rany3i CTBOPEHHS | BMNpPOBaMXEHHS
KOMM'IOTEPHUX cucTeM B OyAiBHMUTBI, reonioropos3sigui i Ha BUpOOHMUTBI BUMarae
HOBOro nigxody A0 OTpuMMaHHA Ta o06pobku iHdopmauil Big NEePBUHHUX
nepeTBOploBaYiB, siki 3abe3nevyBany 6 BUKOPUCTAHHS OATYMKIB HEBUCOKI BApTOCTI
3 NOMINWEeHNMU TOYHICHUMU XapaKTepUCTUKaMKU | MaKCUManbHOK LIBUAKICTIO
OTPUMaHHS iHpopMaLil Npo AoCNigKyBaHMU NPOLIEC.

OnTuManeHUM 3 TOYKM 30pY PO3B'A3YBaHOI 3aadi € BAKOPUCTAHHSA MEXaHIYHNX
nepeTBOpOBaYIB - PE3NCTUBHUX, IHOYKTUBHUX, EMHICHUX ANS BM3HAYEHHS KYTOBUX
napamMeTpiB BUKPUBNEHHS CBepAnoBMHU. IHopMauis 3 3aboto Big NepBUHHUX
nepeTBOpOBaYiB MOXe HaOXoOuMTW MO Pi3HMX KaHamnax 3B'A3Ky - rigpasrivyHOMY,
aKyCTUYHOMY, eNneKkTpoMarHiTHoro, kabenbHoMy. KabenbHun kaHasn 3B'a3Ky LUMPOKO
BMKOPUCTOBYETLCA B iHpOpMaUiHO-BUMIpIOBarnbHUX cuctemax «bypiHHa». A B
3B'A3Ky 3 BUKopucTaHHaM EOM, kabenbHuin kaHan 3B'A3Ky 3HaxoauTb Bce Oinblue
3aCTOCyBaHHS.

YKvBneHHA paTumkiB MOXe 3M4INCHIOBATMCHA CUMHYCOIdanbHOK Hanpyrow abo
MaTu iMnynbcHe 30yaKeHHS. IMNynbCHE XUBNEHHA Mae psia nepesar B NOPIBHSAHHI 3
CUHYCOIAanbHNM:

e MOXIMBICTb OTPUMaHHSA iHOpMaLLil 3a Yac Ail iMNynbCy 30yIKEHHS;

e 3abeanevyeHHsa HeOBXigHOro pexnmMmy eHepro3depexeHHs;

e BUWCOKY 3aBaflOCTINKICTb.

[MepeTBOpeHHA curHaniB Big4 NapamMeTpudHMX [aTyukis B OCHOBHOMY
3aincHeTbcss abo moctoBuM cnocobom, abo cnocobom Ha OCHOBI reHepaTopHOI
BMMiptoBanbHoi cxemn [4, 5]. OcTtaHHin cnocib6 kpawe uyepe3 O6inbll BUCOKY
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YYTNMBICTb, ane NoCTynaeTbCsi MOCTOBOMY 3a LUBUAKOAIEHO.

Bigomuii cnoci6 i npucTpin OeTEeKTyBaHHA MOJIOXKEHHS, B SAKOMY AaTyuK
iHOYKTUBHOrO TWUMNY 3acCTOCOBYETbCA B SKOCTI enemMeHTa KepyBaHHS B
penakcauinHomMy naHutory reHepartopa [6]. pn nogadi Ha gaTymMK enekTpuyHoOro
iMMynbCy Yac crnagy nepexigHol Hanpyru BUKOPUCTOBYHOTb A1 MOAYNALIT HaCcTOTH
iMNYNbCHOrO reHepaTopa. YTBOpeHa Ha BMXOAi CXeMW 4acToTa BM3HA4Ya€eTbCS
NMOJTIOXKEHHAM eneKkTponpoBigHOro abo gpepomarHiTHOro ob'ekTy.

Heponikom gaHoro cnocoby € obMeXeHHs LWBMAKOAIT i HEBMCOKA TOYHICTb
BUMIpIOBaHHS.

Bigomuii cnoci® nepeTBOpPEHHs CUrHaniB Big AaT4YMKiB iHOYKTUBHOIO i
Pe3nCTOPHOro TUNIB CKNagaeTbCs 3 napanenibHo 3'€egHaHuX iHAYKTUBHOCTI L,
pesnctopa R i pioga D [7]. lNMogmaya enekTpuyHOro iMnynbCy Ha 3'egHaHi
napanenbHO IHOYKTUBHICTb, onip i fgiog npu3BoguMTb [0 KOMMBaNbHOMO
nepexigHoro npouecy. [bkepenom iHopmauii CnyXuTe TpUBanicTb nNepexigHoro
npouecy. MNpucTpin, Wo peani3oBye gaHU cnocib NnepeTBOpeHHSA CUrHanis, Mae
BUCOKY LIBWOKOAIO, ane B CuUny nepeTtBOPEHHA NEPBUHHONO CUrHany no cxemi
«napameTp fartyvMka - TpuBanicTb iMNynbcy - amnnitTyga iMnynbcy - Kog»
3MEHLUYETLCA TOYHICTb BUMIPHOBAHHA.

B [8] onucaHa pobota epo3oHaa 3 iMNYNbCHUM  30YIKEHHAM.
[bxepenomM iHopmauii nNpo BUMIpOBaHMA napaMeTp CAyXuTb amnnityga
BUXiOHOrO cUrHany.

[MponoHyeTbCA ANA BU3HAYEHHS KYTOBUX NapameTpiB cBepaAsioBuHu (a, 6, @),
BUKOPUCTOBYBATU NapaMeTpUyHi AaTYMKKU 3 iMNYNbCHUM XUBMEHHAM. AK meTo
BU3HAYEHHSA KYyTiB NPOCTOPOBOI OpieHTaUil BUKOPUCTOBYBATU XapaKTepPUCTUKU
nepexigHMx NpoLecis B YyTNIMBOMY €NeMEHTI AaTyumKa.

BinbwicTe aHanoroBmMx AaTyuKiB 3 OOCTATHIM CTYNeHeM TOYHOCTI MOXYTb
O6yTn onucaHi gudepeHuianbHUMKN PIBHAHHAMM NEPLUOro i Apyroro nopsiakie [2, 4,
5]. bxepenom iHgopMauii Npo BUMIpOBaHY BENMUYUHY MPU BUKOPUCTAHHI TaKuUX
AaTUYMKIB CNYXUTb, K NpaBuIio, amnnityga BUXigHOro curHany.

[MponoHyeTbCa MeTo4 OTPUMaHHSA iHbopMaLii Npo BUMIpOBaHY BESNTMYNHY MO
nrowi Bigryky BUXigHOro CUrHasny npu iMmnynbCHOMY XUBJIEHHI AaTyumKa.

['PYHTYIOUMCh Ha pilleHHi AndepeHLianbHOro PIBHAHHSA APYroro NopsaKy, sike
€ MaTeMaTU4HOK MOAEnNn MEePBUHHOIO MNepeTBoptoBava npu napaneribHoOMy
3'eQHaHHi efleMeHTiB, OTPUMAaEMO 3anexHiCTb iHOpMaUIMHOro napameTpa Yy
BUIrNAA;:

O0,mpu0<t<a,
A %m0, 1 a(t-a) L pata) | s crch
Clag—ag)| oqop a2 0
u(t) = 1)
a,t ayt
A e [e—aza _e_azb]+i[e_alb _e_ula] ,put >Db
C(OLZ —OL]_) o) a1

Mpaddik dyHKUiT u=u(t) (puc. 1) mae Burnsag;
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iC u(t)

Puc. 1. Fpadik dpyHKuiT u=u(t)

O6uucnnmo nnowy S dyHKUiT u = u (t):

S I 0(2—(11+ 1 e0L2(t—a) _ieal(t—a) dt +
C(ocz ar)| aap o o1

400 ot o, t
J‘ A e 2 [e—aza _ e_azb]+ e 1 [e—alb _ e—Otla] t:
, Claz—ag) | as ol
2

_ A oo — 0o (b—a)+ (eocz(b—a) -1 _%(eal(b—a) ~-1)-
Clap —ag) | oqap )

iz (e%2(0-) _qy_ (1 eoa(b-2)y | _ A (ap- al)(b 2)
a2 Otl C(OLZ OLl) a2

1
Tak ik fOBYTOK KOpEHiB a1i a2 Mae BUrnag, ool = L_C TO OCTaHHSA hopmyrna

npunmae popmy
S=A(b-a)L (3)

®opmyna (3) nokasye, WO Npy NapanenbHOMy 3'€AHaHHI eneMeHTiB nnowla
BIOryKY BUXIOHOrO curHany 3anexutb Big amnnityan A, wumpuHu imnynecy (b-a) i
IHOYKTUBHOCTI KOTYLUKM L.

BucHoBKkK. 3anponoHOBaHWI METOL BM3HAYEHHS BUMIPIOBAHOI BENMYUHN 3a
nnowiero BiAryky BUXIAHOrO CUrHamy MOXHa BUMKOPUCTOBYBATW [ONS CTBOPEHHS
AAaTUMKIB KyTiB HAXMniB 3i 3MiIHHOK EMHICTIO ab0 iIHOYKTMBHICTIO.

Hanun meton 6yB peanizoBaHui Npu OOCNIAXKEHHI curHanis depo3oHA0BOro
nepeTBoptoBava asumyTa. [lpu uboMy gocnigxysanaca iHpopmadis, Wo BUHUKAE
Npy nepexigHux npouecax B KOHTYypi, yTBOpeHoOMy OOMOTKOW depo3oHaa 3
NoCnifoOBHO 3'€QHaHOK EMHICTIO | aKTUBHUM OMOPOM.

Cnucok BUKOPUCTAHUX OXeperl.
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YKPAIHA

BibpauiiHi MalnMHM LWMPOKO BUKOPUCTOBYIOTLCA B OyaiBenbHIN iHAYCTpIT npu
BUroTOBMNEHHI OeTOHHUX Ta 3anizobetoHHMX BupobGiB. [domiHytoue Micue cepepn
BibpaUiNMHMX MaWWH 3anmMatoTb BibpauiiHi MarngaHumkn. EekTnBHICTL iX poboTn B
3HaYHiIM Mipi 3aneXxnTb Bif AOCTAaTHLO KOHKPETHOIo BpaxyBaHHS Ail04nNX CU CUCTEMN
Ta HaginHocTi poboTn enemeHTiB BibpomalumH. [ligBULWLEHHA HaQIAHOCTI i
edeKTMBHOCTI BiOpOMAaLLMH AO0CAraeTbCA BNPOBAaMAXEHHSIM KOMMIIEKCY 3axOoAiB Ha
BCiX €eTanax CTBOPEHHS1 (NPOEKTYBaHHS, KOHCTPYIHOBAHHS, BWUIOTOBMEHHA Ta
ekcnnyaradii) BibpomawmH. OgHUM i3 BaXXNMBUX acnekTiB 3abe3nevyeHHs HaginHOCTI
BiOpOMaLLMH ABNSAETHCA BUBHAYEHHSA HanpaLoBaHHS Ha BiAMOBY €M1EMEHTIB MaLUNHU
Ha cTagii ekcnnyaTauii Ta po3pobka Ha Ui OCHOBI BiANOBIAHMX pekomeHaauin. Pasom
3 TUM Ha CyyacHOMYy eTani pekomMeHaauil LWoAo HagiMHOCTI BiGpauiNHOI TEeXHIKK
NPaKTUYHO BIACYTHI. ToMy [OChiMKEeHHS HafiMHOCTI Ha cTagil ekcnnyartauii
BibpoMaluMH npeacTaBnsie cobor akTyanbHy 3agady, Lo i € NpeamMeToM AaHuX
aocnigxeHs [1-7].

Mig yac BMKOHaHHS poBOTU 3 MOAENOBAHHA OLIHKM HaQiMHOCTI BibpauinHMX
MalUWH, Ha OCHOBI HeuiTKOI Moaeni € HeoOXiaHICTIO MpeAacTaBnNeHHs Yy BUrNAAi
HEJITKUX MepexX, €eNneMeHTUM | CYKYMNHOCTI €efleMeHTIB SKUX peani3ytoTb pPisHi
KOMMOHEHTM HEUITKMX Moaenen i eTanu HediTkoro BuBeeHHS. [6]

Y cBoi poboTi JloTdon Ackep 3age npencTaBMB HEYITKY NPOAYKLUIMHY Moaenb
HACTYMHUM YUNHOM:

():Q;P;A=B:S;F;N

Q - cgbepa 3acmocyeaHHs1 HeYimKoi NPOJyKyi;

P - ymoea akmusisauji s0pa He4qimkoi npodyKuii;

A - ymosa adpa (aHmeuedeHm);

B - sucHosok si0pa (KOHCekeeHm);

S - Memo0 8U3HAYeHHS KiflbKICHO20 3Ha4YeHHS CMyneHs iCmMUHHOCMI 8UCHOBKY Sdpa;
F - koeiyieHm arnegHeHocmi Heqimkoi npodykuii;

N — nocm ymosoro rpodykuiliHux rpaesurna.

Buxogsaum 3 paHiwe BcTaHOBNEHUX 06’EKTIB Ta NOHATL PO3rNsiAaEeMO CUCTEMN,
a came BibpomanagaHyukiB, HeobxigHO cdopmyntoBaTU BIQMOBIAHI NMIHMBICTUYHI
3MiHHi:


https://doi.org/10.36074/11.12.2020.v2.28
https://orcid.org/0000-0002-6543-0701
https://orcid.org/0000-0002-6166-8966
https://orcid.org/0000-0003-3881-1581

December 11, 2020 « Amsterdam, The Netherland e 99

[ — enekTpoaBUryH;

C — cuHXpOHi3aTop;

M — mydTa;

[T — nigWwmnHmK (BanbHUUS);

K — kapgaHHui Bar;

O — onopa;

P — pama (BiGbpoTymba).

BuxigHO NIHrBICTUYHOK 3MIHHOK NMPUUMAEMO B — piBEHb HAaCTaHHS BiMOBMW.

BusHavyaeHo TEPM-MHOXUHM ONs BXIAHUX Ta BUXIOQHWUX AIHIBICTUYHUX 3MIHHUX.
Ana BXigHUX NiHrBICTUYHMX 3MiHHUX K, 1, [] — BBEAEMO TEPM-MHOXUHW {KDUMUYHO
Hu3bKa, HU3bKa, cepeldHsi, 8UCOKa, Kpumuy4Ho eucoka}, ana C, M, O, P — {Hu3bKa,
cepedHs, sucoka}. TepM-MHOXUHU BUXIAHOT NiIHMBICTUYHOI 3MIHHOT OMUCYOTb PiBEHDb
BUSIBIIEHHA BiOMOB — {8i0CymHil, MarioluMos8ipHul, HU3bKUU, docmamHb0O 8UCOKUU,
Kpumu4HO 8UuCoKuU}.

PiBeHb HacTaHHA BiAMOBW BibpoMangaH4MKa OLHIETBCS B MPOLECI HEYITKOro
BMBELEHHS, BUKOPUCTOBYIOUYN BESNUKY KiSTbKICTb HEYITKMX MpaBusl, CKagoBux B
CYKYMNHOCTi 6a3un 3HaHb AaHOi NnpegMeTHOI 0bnacTi, aki NpeacTaBnATbLCA Y BUrNAA:

Arwo(x; ye A)yma(x, ye B),mo(y ye C)

Oe A, B, C - ue niHagicmuy4Hi 3Ha4YyeHHs], iOeHmMuikoeaHi Hedimkum criocobom 4yepes
8i0r0BIOHI ¢hyHKUIT MpUHaNexXHocmi 85 3MIHHUX X1, X2 1 Y.

B pesynbTati npoBegeHoro JOcnigKeHHs1 0yno BU3Ha4YeHo HediTka 6a3a 3HaHb,
npeacTaBneHa y suai nesHnx npaswn (puc 1).

| [l
{ 4 Rule Editor: Jocnig#edna HagifHooTi - O > B
! File Edit View Options

B e e il e S e o e L e e L

18. If (Migwunuuk is Bucoka) and (CuHxpodizaTop is Bucoka) then (Bigmosa is KpuTHya_Bucok) (1) 2

19, If (Kapg_ean is KpuTry_Huzera) then (Bigmosa is ManociMosipra) (1) —

20. If (Kapg_ean is KpuTuy_eBucoka) then (BigMosa is KpuTud_Bucok) (1)
4| |21, If (Kapg_Ban is Huseka) then (Bigmosa is Huseka) (1) i
i 22. If (Kapg_gan iz CepegHa) and (MydTa iz Huseka) then (Bigmoesa is Mancimosipra) (1)

23. If (Kapg_ean is CepegHAa) and (MydTa is Cepegna) then (Bigmoea is Huseka) (1) L

24 If (Kapg_ean is Cepegra) and (MydTa is Bucoka) then (Bigmoea is KpuTuy_Bucok) (1)

25, If (Kapg_ean is Bucoka) and (MydiTa is Huseka) then (Bigmoea is JocTath_Bucok) (1)

28. If (Kapg_gan is Bucoka) and (MydiTa is CepegHa) then (Bigmosa is KpuTuy_sucor) (1}

27. If (Kapg _Ban is Bucoka) and (MydiTa is Bucoka) then (Bigmosa is KpuTuy_Bucok) (1) hd

Puc. 1. Ba3za npaBun HeYiTKOI Noriku

[na CTBOPEHHA MeToAMKM OUIHKM BiAMOB HeObOXiAHO pO3pOOMTU eKcnepTHY
cuctemy, sdka byna 6 peanisoBaHa y BUMMSAI CUCTEMM HEYITKOrO BUMBEOAEHHS i
[03BONSAMNa BU3Ha4YaTU BENUYMHY PU3UKY HA OCHOBI CyB'EKTUBHUX OLIHOK BCIX PiBHIB
BiAMOB. [1nA noganbLlloro MoaentoBaHHA Takoro pogy CUCTEMU BUKOPUCTOBYETLCH
nporpamHuin iHcTpymeHTapii Fuzzy Logic Designer, wo npeacrasnsie coboto naket
poswmpeHHa MATLAB b2020, wo MicTUTb iIHCTPYMEHTWN OnA NPOEKTYBaHHA CUCTEM
HEeJiTKOT J1OoriKun.

[Onsa BigoOpaxeHHA BUAINEHUX HEYITKUX MIAMHOXWH NIHIFBICTUYHUX 3MiHHUX
ckopucTaemocs HUMU. [NapameTpu BXiOHUX (PYHKUIN NPUHANEXHOCTI HaBedeHi Ha
puc. 2.
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KprTiad_rbemaa Cepenua Bucoika KpuTi4_Bucoxa Huz kia Cepenun Bucoka

input variable “[Buryn” input variable "Pama(gibporymba)”

Puc. 2. MapameTpun BXiAHMX NiHrBiCTUYHMUX 3MIHHUX

PeanisosaHa B cepeposuwi MATLAB cxema onucaHol CUCTEMWM HEYITKOro
BUBELEHHA NpuBeAeHa Ha puc. 3.

4 Fuzzy Logic Designer: Jocnigkenna HagiiinocTi — [m] X

File Edit View

> >

Tligumnis

j

DocnimwertA HagIMHOCTI

{mamdani}

Pawma(pibpotymGa)

]

Mycpbra Bigmona

¢ oD

FIS Name: [LocnimxeHia HagiiHocTi FIS Type: mamdani

And method Current Variable

Name

Or method max w LEnryn

Type input
implication

Range o1
Aggregation

Defuzzification centroid =
Help Close

Opening Membership Function Editor

Puc. 3. Cxema cuctemun HeuviTKoro BuBeaeHHs B cepepoBuili MATLAB

[Mpn BMKOHaHHI BIQNOBIOHOrO PO3paxyHKy nonepeaHbo MOXHa MNpUNYyCTUTK,
OCHOBYHUYMCb HA NEBHUX JOCNIAKEHHS Ta CMOCTEPEXEHHSIX, WO MaeMO BXigHi AaHi,
a came:

1. suryH — imoBipHicTb BigmoBu 0,2

2. MNigwunnHmkn — imoBipHicTb Bigmosu 0,7

3. KapgaHHi Banu — imoBipHicTb Bigmoswu 0,7

4. Pama (BibpoTymba) — imoBipHicTb Bigmosu 0,1

5. MydTn — imoBipHicTb Bigmosu 0,4

6. CuHxpoHi3aTop — iMOBIpHicTb BiamoBu 0,25

Taknm 4YMHOM, BpaxoBYHOYi BiANOBIgHI KOEILIEHTN OTPUMYEMO pes3yribTaTu
nobyaoBm HEYITKOI NOrikK, siki ByayTb B AaHOMY BMNaAKy OCHOBAHI Ha BU3HAYeHUX 27
npaBunax, 3rigHo SKMX 3aranbHU KoeqgilieHT HacTaHHs BiAMOBM BibpoManaaHymnka
ctaHosutume 0,624 (puc. 4).
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4.

File Edit View Options

OewryH = 0.2 MigwwnHueg = 0.7 Kapp_man =0.7 Pama(piGpoTtymBa) = 0.1 Mydhra =04 CunxponizaTtop= 0.25 Bigmosa = 0.624
' | | B |

[

W N o s W =

: 3

12 |
13 |
14 |
15 |
16 |
17 |
18 |
19 |
20|
21 |
2|
23 |
24 [
25 |
26 |
27 |

NN LINN N L
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|
|
,..."]
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|
|
|
|

"""_7_7""""""
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E

| | | |
| | | | |

| | | | |

| | | | f

| | | | |

| | | | |
| | | | f

| | | | I
| | | | |

| | | | |

| | | | |

| | | | |
L/ | | | |
S | | | |
L/ | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |
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|
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

“F"F““““““““““‘
NN NN R

Input: Plot points: Move:

[0.2,0.7,0.7,0.1,0.4,0.25] 101 left ‘ right down

Ready ‘

Help Close ‘

Puc. 4. PeaynbTaTn po3paxyHKy HeuYiTKOI noriku ana 27 npaBun

BignosigHo, BMXo4suM 3 4aHOro Aiana3oHy 3Ha4YeHb, MOXXHa CTBEPLKYBATH, LLO
piBEHb BWHWKHEHHS BIiAMOBM BibpomangaHumka 3HaxoauTbCs Ha «LocTaTHbO
BUCOKOMY» PIBHI.

PoarnsHyTta B gaHin poboti peanisauia B cepegosuwi MATLAB, a came 3
BUKOpUCTaHHAM Moaynsa Fuzzy Logic Designer, HeYiTKOT Moaeni OUiHKN BUSIBITIEHHS
BigMoB B poboTi BibpoMangaHumnka € akTyanbHOK 3afadeto, Tak K gisnyHi npoueci
AKi BiabyBaTbcA Nig yac poboTn umMx MargaH4mkiB BNAMBAKOTh Ha iX Npaue3gaTtHuin
ctaH. BigmoBa B po6oTi BibpomangaHuymMka npu3BOAMTL A0 NPOCTOK BCi€El
TEXHOMOrYHOI MiHii Ta ncyBaHHA BETOHHOI CyMili Aka Bxe nogaHa Ha niHito [7]. B
CBOI Yepry Takmi nigxig B Uinomy ae JiTKile yaBNeHHS Ha SKi CKnagoBi eNeMeHTu
HeobxigHO OGinbwe npuainaTM yeary nig 4Yac pPemMoHTy Ta o6cnyroByBaHHS
BibpomMangaH4uKiB.

OTmxe, nigCymMOBYKOYM MOXHa cCKasaTW HacCTynHe, WO B AaHOMY npuknagi
OCHOBHWUI aKkUEeHT HeobXigHO 3BEpHYTU Ha Take CcKnagoBi BibpomangaH4uuKiB SIK
KapAaHHi Banu Ta nigwunnHykuy (BansHui). Lie cyTTeBo MoXe nokpawmnTn pesynstaTtu
npauesgaTtHocTi obrnagHaHHA B uinomy. Ane ansa OGinbll TOYHILWOIO PO3paxyHKy
HeobXxigHO YiTKiwe nigbupaTtn napameTpu nig Ti yMOBM Ta KOHKpPETHe obnagHaHHs
sKe npautoe besnocepeHbO B LEeXy AaHOro nignpuemMmcraa.
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CUCTEMU NPOIT'HO3YBAHHA 3HAYEHHA
NMPOOAXY TOBAPY

LUnmaHcbkun Bnagucnas OneroBuy

3006yBady BULLIOT OCBITH

drakynbTeTy PUHKOBUX, IHPOPMAaLiMHMX Ta iIHHOBALINHUX TEXHOMOrIN
Kuiscbkuli HauyjioHanbHUl yHisepcumem mexHosoziti ma ou3alHy

HAYKOBWUIN KEPIBHUK:

KataeBa €.10.

KaHA.TEXH.Hayk,

[AOLIEHT Kadpeapw nporpamHoro 3abesneyeHHs aBTOMaTU30BaHMX CUCTEM
Uepkacbkul depxkasHUl mexHOoo2iYHUU yHisepcumem

YKPAIHA

AKTyanbHicTb. [HTEpHET 3 abCTpaKkTHOI BCECBITHLOT KOMM' IOTEPHOT MEpEXi BCe
GinbLle NepeTBOPIOETLCA B MOBCSAKAEHHO BUKOPUCTOBYBaHWUI iIH(OOPMAaLiMHUI KaHan.
barato komnaHin BigkpuMBalTb CBOI MNpefCTaBHMUTBA B iHTEpPHETI—KOpnopaTuBHI
canTu. IHWi KoMnaHii nepeHocATb MOBHICTIO B iHTepHEeT cBinM GisHec. [locTiHO
3poCTae BNUB iIHTEPHETY Ha eKOHOMIKY. Jltoan Bce GinbLue BONitoTb KynyBaTu TOBapwu
B IHTEpHEeT-MarasuHax, CnifikyBaTucs 3 Apy3sMn Yepes iHTEPHET Ta YMTaTh iIHTEPHET-
raseTu i xypHanu. LUBnako 3pocTtatoya iHTEpHET-ayanTopis € HOBMM PUHKOM 30yTy
ANS KOMMNaHin camoro pisHoro npodinto. BiacyTHicTb reorpadivyHux 6ap’epis ans
peknamMn i po3noBCIOKEHHSI TOBapIiB i NOCNyr npuMBepTae B iHTepHET-Bi3HeC HOBI
nignpuemMcraa.

EdekTMBHUM iHCTPYMEHTOM TOpriBni CcTae iHTepHeT [o4aTok, 34aTHUK
NpMBEPHYTM yBary camoi pi3HOGIYHOT ayauTopii. Ak i OyAb-SKuin  iHWKKA
MapKETMHIOBMI IHCTPYMEHT, 3aCHOBaHWA Ha NpuHUMNi 6e3nocepeaHboro BiAryky,
nepLu 3a BCe BiH NOBWHEH 3auikaBuTKW BigBidyBa4a, a NoTiM CNOHYyKaTK MOro Ha neBHi
Aii, 30kpema npuabaHHA NPONOHOBAHONO CanMTOM KOMEpUIMHOro npoaykty. byeBae
TakK, WO BMaCHUKM TakuX iHTEPHeT-404aTKiB He MOXYTb 3aKyrnoByBaTW ToBapwu Yy
BENUKIN KifIbKOCTI, TaK sIK MicLe Ha cknagi i piHaHCKU MOXyTb ByTn obmexeHi. Tomy
HeobxigHO cnporHo3yBaTtu sikui ToBap byae 3aTpebyBaHumn B ManbyTtHboMy. Takoro
Buay iHdpopmauia 6yme kopucHa BciMm, Oyab TO Benuka opraHisauis abo oguH
BNAacCHUIK. BukopuctoBytoun  iHTEepHeT-marasuH  MOXHa  aBTOMaTu3yBaTu
NMPOrHO3yBaHHA Mpodaxy, Lo [JONOMOXE CBOEYaCHO MOMOBHIOBATM 3anacu
noTpibHNX ToBapiB. 3aBAsSKM LLbOMY MOXHa YHUKHYTK nepeboiB B Npogaxax.

3pOoCTaHHs CNUCKY HAaNMEHYBaHHSA NPOAYKLi, WO npogaeTbca amycuno 6arato
TOProBMX OPraHi3auivn LWyKaTM HOBI MiAXOAW B MPOrHO3yBaHHI 06CAriB npogaxy.
MoxxHa 6yno Wwnaxom geTanbHOro aHanisy CnporHo3yBaTu NpoaaXk AECATKIB BUAIB
TOBapy, ane 3pobuTt ue 3 COTHAMM, a TUM BinbLue TUcaYammn psaais HEMOXNUBO. Npu
ubomMy Ans Oyab-sIKOi KOMMaHil, gka npeTeHaye Ha Micue Ha pPUHKY, HeobXigHo
OyayBaTh NpoOrHo3M Npogaxis Ans BCiX, abo xo4ya 6 HanWbinbl NoWMpPeHUX BUAIB
TOBapy, B iHWOMY BMNaaky BoHa 6 BigdyBana 3Ha4Hi (piHaHCOBI BTpaTW.

Bce BuweckasaHe 00OymMOBNIOE TOW (PakT, WO B CydaCHUX yMOBaX SAKiCHe
ynpasniHHA €KOHOMIYHUMU CUCTEMaMMU Pi3HUX PIBHIB MOXIIMBE TifIbKM HA OCHOBI
BUKOPUCTaAHHA e(EKTUBHOrO MexaHi3My MpPOrHO3yBaHHA Ta MraHyBaHHSA, LWO
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Aos3sonsie nependbaynTn i OUIHIOBATWM HaCNiAKM MNPUAHATUMX pilleHb, a TakKoX
pO3pobnsATM NEPCNEKTUBHI NPOrpaMmm po3BUTKY.

MeTa. AHanisyBatm cUCTEMy MNPOrHO3yBaHHS 3HAYeHHA npodaxy ToBapy
MarasvHy OPrTeXHiKM Ta pO3rngHyTa MOXIMBICTb 36iNblUEHHS TOYHOCTI NPOrHo3is
Npodaxy Yy YMHHIN CUCTEMi NPOrHO3yBaHHS.

MpeomeToM OOCNIMKEHHA € CYKYMHICTb TEOPETUYHUX, MEeTOOUYHUX i
NPaKTUYHMX MONOXEHb, WO BW3HA4YalTb MpPoLecHu AOCHiIKEHHS eeKTUBHOCTI
MNPOrHO3yBaHHS.

O6’ekT pocnimxeHHA. Cuctema NPOrHoO3yBaHHA 3HAYEeHHs NpoAaXy ToBapy
MarasuHy Ta 1l aHanoru.

Metoan pocnigxeHHs. [lin meTogamu nNPOrHO3yBaHHA cnif  PO3yMiTu
cUcTeMy MpUAOMIB i Cnocib MUCNEHHs, WO [O03BOMSATb Ha OCHOBI aHaniasy
PETPOCMNEKTUBHUX [aHUX, EK30MeHHUX (30BHILHIX) | €eHAOreHHUX (BHYTPILUHIX)
3B’A3KiB 06’eKTa NPOrHO3yBaHHs, a TaKoX IX BMMIpOBaHb B paMKax [gaHOro
aBuwa abo npouecy BUMBECTU CYMKEHHS MEBHOI [OOCTOBIPHOCTI LIOAO WMOro
(o6’ekTa) ManbyTHLOrO PO3BUTKY.

CtyniHb pocnigxeHHs. B ocHOBi po3pobku nnaHiB 3HaAxXoguMTbCA MPOrHo3,
TOBTO cucTeMa apryMeHTOBaHMX YSABMEHb MPO HanpAMKW PO3BUTKY i ManbyTHIn
CTaH opraHisauil Ta il OTOYEeHHS. Y HaWnpoCTIlWOMYy BUNALKy MPOrHO3 SBMSE
cobol0 TBEPOKEHHS MPO MOXMMBICTb abo HEMOXIMBICTb TOI YKM iHWOI noail.
CknagaHHs MpOrHo3iB € MpPOrHO3yBaHHS.

B paHmn 4vac icHye Oinbwe 150 meToaiB MPOrHO3yBaHHS, ane B Lifiomy
BOHM BKpah CyO'eKTMBHI i >XOOEH 3 HUX He YHiBepcanbHui. TOMy MpOrHo3un
AOMOBHIOKTLCS MEBHUMU MNPUNYLLEHHAMW MNPO Te, WO PO3BUTOK cuTyauil Oyge
BinbyBaTucs came Tak, a He iHakwe. Konu maTepianiB gns NeBHUX BUCHOBKIB
HeLOCTaTHbO,  OOMyLEeHHs BUKOPUCTOBYIOTLCS B  SKOCTIi  CaMOCTIMHOro
IHCTPYMEHTY NPOrHO3yBaHHSI.

B ocHOBi nporpamyBaHHA  AiSNbHOCTI  NigNpUeEMCTBaA  3HAXOAUTbCHA
NporpamMHo-LiNbLoBe nnaHyBaHHs. [lporpamMHo-UinboBe NnaHyBaHHA — Ue OAVH 3
BUAIB NNaHyBaHHS, B OCHOBI SIKOr0 NEXWUTb OpieHTaUia OiANbHOCTI Ha OOCArTHEHHS
nocTaBneHunx uinen.

MoxHa BBaxaTW, WO MNPOrHO3yBaHHA € 4YM HEe OCHOBHOK METOK i
3aBOaHHSM BenuWKOro yucna caxisuis, WO 3anMaroTbCa aHaniaom AaHux. CyyacHi
METOAN CTaTUCTUYHOrO MNPOrHO3yBaHHA [O03BOMSKOTb 3 BUCOKOK  TOYHICTHO
MNPOrHO3yBaTU MPaKTUYHO BCi MOXIUBI MOKA3HUKMU.

OCcHOBHi BUCHOBKM. [lpouec ynpaBniHHS nNignpuemcTBoMm € ©6e3nepepBHY
pO3p0o0Ky ynpaBniHCbKMX PpilleHb Ta 3acToCyBaHHA npaktnyHo. Came Big
€dEeKTUBHOCTI PO3POOBKM LMX pillEeHb 3HAYHOK MIPOK 3anexuTb ycnix cnpasu. |
BIONOBIOHO SIK MOYMHATU SIKYCb CnpaBy, HEOOXIQHO BU3HAYMTU METY CBOIX Ain. Y
npoueci BMpOOHMLTBA KEPIBHMLUTBY MiANPMEMCTBA HanyacTilwe AOBOAUTLCA MaTu
came cnpaBy i3 KpUTUYHMMW nNpobnemamu, i TOMy 3axagaB Big TOrO CKiflbKu
ONTUMaNnbHO MPUAMAETBLCA PILLEHHS, Bif AKOro sanexaTtume KiHueBun ddiHaHCOBUN
pesynbTart nignpMemcTea. ToMy noTpebda pilleHHi BUHUKAE nuLle 3a HassBHOCTI SIKOICb
npobriemun, TOMy LLO Y 3aranibHOMY, BUMNSAAI XapaKTepuayeTbCs KiNnbkoma CTaHaMn —
3agaHuM (6axaHum) i pakTU4HMM (NMPOrHO30BaHWM),TO caMe NMpOorHo3yBaHHs Byae
BiANPABHOK TOYKOK AN Mpouecy ynpaBniHCbKOro pillleHHSA. Hey3romkeHicTb MiX
UMMM CXOXUMM CTaHaMK 3YMOBIIOE caMe HeOoOXiAHICTb NPUMHATTSA YNpaBmiHCbKOro
PiLLEHHS Tal KOHTPOSO Haa Moro peanisadieto. LLo6 nporHosyBaHHA 6yno HanbinbLu
eEeKTMBHMUM, METa NOBUHHA NparHyT 6yTWU KOHKPETHUMU | Ta BUMIpHUMU. TOBTO B
KOXHOI METU Mae€ iCHyBaTU KpUTepii, SKUN MOXe OLIHUTU piBEHb OOCATHEHHS Uiel
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MeTu. bes Takux KpuTepilB HEMOXIMBa peanisauis OAHIEl 3 OCHOBHUX (OYHKLM
ynpaBeniHHA Ue KOHTpont. Buxogsauu i3 uboro, MOXHa AOiUTM [0 HEBTILWHOro
BMCHOBKY, LLIO MeTa, CTYMiHb AOCATHEHHSI SKOI MOXHa 6 KinbKiCHO BUMIPATU, 3aBXAM
Mae byae kpawie meTn, coopMynbOBaHOI nvwe BepbanbHOo. NporHo3yBaHHA — Le
Hacamnepeq BMiHHS nepeabaydnTi, aHanisyBaTn cuTyauil Ta OdikyBaHHSA X0A4y | 3MiHM
y ManbyTHbomy. OCKINbKM 4Yepes3 Le KOXHE pilleHHs — ue came npoekuis y
ManbyTHE, a ManbyTHE BIONOBIOHO MICTUTb €NEMEHT sIK TaKOi HEBU3HAYEHOCTi, TOMY
BaXXNIMBO BIipHO 3HAWTU CTynNiHb PU3MKY, 3 SKAM MNOB’i3aHa came peanisauis
NPUNHATUX BUPILLEHD.

(1]
[2]
[3]
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CUCTEMHUU TA3OTEMMEPATYPHUN MOHITOPUHI
OCYWEHUX TOP®OBULL

ORCID ID: 0000-0002-7584-8116 F'Bo3peBny Oner BacunboBunvy
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YKPAIHA

[laHe noBigOMMEHHSA CTOCYETLCA METOAMKM NPOBEeAEHHS rasoTteMnepaTypHOro
MOHITOPUHIY OcyLleHoro TopcosuLla i Moxe B6yTn BUKOpUCTaHa Anst ONTUMarnbHOro
PO3MILLLEHHA CBepAanoBMH (WypdiB) npu3HayeHMx Ana  gerasauii i raciHHs
TopchoBMLL, a TakoX Ans Oinbll SAKICHILLOrO BMOKPEMIEHHS OINAHOK, Ha SAKUX
NSaHYTbCA i1 3 raCiHHA NpU caMmo3aropaHHi Macusy.

Y nitepatypi onnucaHi MeToauku, Siki BKIOYaTb NPOBEAEHHA TeMnepaTypHOro
30HOYBaHHSA Ta rasoBol 3MOMKHM [1, 2, 3 Ta iH.] Y NpMNOBEPXHBOMY LIAPi reonorivyHmX i
TEXHOrE€HHUX MacuBIB 3 NPUB'A3KOK TOYOK JOCHILKEHHS Ha MICLLeBOCTI, NpoBeAEHHS
KiNbKICHOT OLIHKM ras3oBUAINIEHHA Ha MOBEPXHi, Hanpwuknag, MONiroHy TBepanx
nobyToBMX BIOXOAIB Ta SKICHOI OUHKM YTBOPEHHS B TOBLi BigxoaiB 6iorasy;
NPOBEAEHHS reoXiMiYHMX onpobyBaHb, HaNpwuknag, NPUNOBEPXHEBUX BOL, I'PYHTY
OS5 BCTAHOBIIEHHS NiA3EeMHOro [mXepera ropiHHa npu npoBeaeHHi reoTEeXHOMOMNYHNX
npoueciB Nig3emMHol rasudikadii Byrinns abo 36inbleHHs HadToBIiAAaui, LUNISXOM
TennoBOro BNAMBY Ha MnacT; NPOBEeAEHHSA TeMnepaTypHOro 30HAyBaHHSA Ta rasoBol
3MOMKM Hag NiA3eMHUMM ra3oBUMN CXOBMLLLIAMU 3 METO BUSABINEHHS 30H TEKTOHIYHUX
NOpYyLUEHb Ta JSIoKanbHUX aHOMani BUTOKY ra3dy Ha NoBEpXHIO Ta iH.

Mnowa, Ha gKin 3gincHioBaBcs BUOoOyTok Topdy B YkpaiHi y 2018 poui, 3a
AaHumn [epxreokagacrtpy, 3anmana 6nmsbko 8,9 tuc. ra. Lle gaHi nuwe no gitounx
Topchopo3pobkax, 6e3 ypaxyBaHHS BXe BUPOBAEHNX | MOKMHYTUX TOPKOBULL, SKUX Y
KpaiHi WoHarmeHLwe B 4 pa3u binbLue [4]. 3aB4acHe NpoBeaeHHSA TEMNEPATYPHOrO i
razoBoro MoHitopuHry (TI'M), ocobnmBo y BECHSHO-NITHIN Nepiod, € Haa3BMYanHO
BaXIMBUM TaKoX [ONdA MOnepemXeHHs caMo3aropaHHA OCYyLIeHUX TOpP(OBMULL,
raciHHa AKUX, 9K NpaBuIio, NPOBOLATb BXe MO pakTy ropiHHA. Kpim TOro, raciHHs
Nig3eMHUX Kepen TOpiHHA LWNAXOM MOofiMBy BOAOK MOBEPXHI TopdhoBuLLa, HAK
nokasana npakTtuka, € ManoeqekTUBHUM, AOBrOTPUBANIUM Ta BUTPATHUM NPOLLECOM.
Cutyauis ycknagHIEeTbCs W TUM, WO CUCTEMHUA MOHITOPUHI TOPGOBULLY B YKpaiHi
NPakTU4YHO HE NPOBOANTLCS.

BignosigHo go nponoHoBaHOl Hamu meToamkn TI'M npoBoaATbL 0QHOYACHO B
OAHUX | TUX CaMMX TOYKax Macusy, a y rasoBux npobax BM3HaAYalTb BiJHOLUEHHS
BMIiCTy MeTaHy Ta/abo okcmuay Byrneuw oo gsookcuay Byrneuto. MoTim 3a gaHmmu
po3noainy aHomanbHUX TemnepaTtyp, BMICTy MeTaHy B npobax Ta chiBBigHOLLEHHS
CH4/CO2 Ta/abo CO/CO2 BMOKPEMIIOTb MPOrHO30BaHi MOTEHUINHI AINAHKN, SKi
34aTHi 4O camMo3aropaHHsl, a y BU3HaAYeHUX Micuax OypsTb wypdu (aerasauinHi)
CBEpAMOBMH, Yepes3 SAKi NoTiM nepiognyHO BiabupaloTb Ha aHania npobu rasy Ta
BBOOATb PEYOBUHU A4 raciHHA mxepena ropiHHs [5]. lNpoBeaeHHA TemnepaTypHOro
30HAYBaHHA Ta rasoBol 3MOMKM OOHOYACHO B OOHUX i TUX CaMUX TOYKaxX MacuBy
[03BONSAE OOCTOBIPHO OLIHUTU ANHAMIKY NPOLIECY ra30yTBOPEHHA Ta CNPOrHo3yBaTn
PO3BUTOK (3aTyXaHHS) MpoLecy ropiHHA B MacuBi, LLO BaXXNUBO NPU BU3HAYEHHI MiCLb
po3TallyBaHHA ekchnnyaTauiiHux CBepAOBMH; BiAHOLEHHS BMICTY MeTaHy Ta / abo
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OKCMAY BYrneuto 00 ABOOKCUAY BYrfeLto, WO BU3HA4YaloThb y ra3oBux npobax, Bkasye
Ha HasaBHICTb UMX rasiB BcepeguHi macmBy TopdoBulla. Hanpuknag, HasBHICTb
HaaMIpHOT KiMbKOCTI OBOOKcuAy Byrneuo y npobax, WO He Bnactmeo npu
aHaepobHOMYy 4M aepobHOMYy po3KradaHHi (CamMoBIIbHOMY OKUCIIEHHIO) Topaddy,
CBiQYNTb NPO NPOTIKAHHA MNpPoUecy HU3bKOTEMMNEepPaTypHOro ropiHHA (OKUCIEHHS)
BCcepeauMHi MacuBy. Ha OCHOBI LibOro ctae MOXNMUBMM NPUMMaTKH BigNOBIOHE PiLLEHHS
woao Bmnbopy micua GypiHHA cBepanioBuH, 60 B AEAKMX BUMAAKAX MOXE BUHUKATK
notpeba no obnawTyBaHHIO creuianbHMUX CBEPANIOBUH, Yepes sKi AOLUINbHO racutn
mxepeno ropiHHa B macuei. Kpim Toro, 3a sigHoweHHsm CO / CO2 Bu3HayaloTb
TemnepaTtypy B [Kepeni ropiHHA [6] BcepeauHi macuBy TopdooBulia, a 3a
BigHoweHHsAM CHa / CO2 Ta abCOMOTHOK BENTMYNHOK BMICTY METaHY CTBEPLXKYIOTb,
4yu BigOyBanochb 4OropaHHa MeTaHy B MacuBi (Hanpuknag, npu manomy Bmictosi CHa
i Benmkomy BmicToBi CO2), abo BM3Ha4aloTb CTailo npouecy posknagy OpraHiku
Topdy, WO € nepwoveproBum daktopoMm npu  Bubopi Micua  BypiHHA
eKkcnnyaTauinHux ceepasioBuH. OTXe, reoTepMmiyHe 30HOYBAHHA [Oa€ MOXIMBICTb
TaKOX BM3HAYMTM HasiBHICTb abo BiACYTHICTb AXepena ropiHHs BCepeauHi macusy.
To6To nigBULEHNA TemnepaTypHUA (POH Ha MOBEPXHiI TOpdoBULLA BKalye Ha
NPOTiKAHHA B HbOMY MpoOUeCcy HWU3bKOoTEMMNepaTypHOro oOKUcrneHHs abo Ha
NPOXOKEHHA Npouecy ropiHHA. MNMpobosiabupay, obnaliToBaHnn Y CBEPANOBUHI Y
BUrNagi nepcgopoBaHoi Tpybu, BCepeanHi SKoi po3MilLleHnin N'e30KBapLIOBMIA AaBay
TemnepaTypu, BBOAATbL B MacuB Ha BigctaHb oo 1,5-3 m Big ceepasniosuHu [7]. Ha
PisHUX OiNgHKax TopcoBuLLa BMICT rasiB y Macusi € pisHUM, TOMY LLO 4SS npoLecy
YTBOPEHHS "Toph’aHOro" rady B Macusi HeOOXiAHiI Taki yMOBW, SIK NPUCYTHICTb KUCHIO,
BiQMOBIOHI TemnepaTtypu, KUCIMOTHICTb cepefoBuwia i BOMOrCTb (Hanpuknag,
onTumMarsibHa BOSOriCTb PEYOBUHU, L0 PO3KITaAaeTbCs 3 BUAINEHHAM ra3y,CTaHOBUTb
50-60%, npy ubOMYy 30iNbLIEHHA BOMOrOCTi LUMAAXOM AOo4aBaHHS BOAM MOripLuye
npoLec rasoyTBOPEHHS), BiACYTHICTb TOKCUYHMX PEYOBUH, TOWO. TOMy Ha crtagil
NPOBEOEHHS  MOHITOPUHIY TopdioBMLLA OOUINBHO  MNPOBOAUTU  MepiognydHe
onpobyBaHHA NPUNOBEPXHEBMX BOA B MACKBI, aHani3 wWwapy rpyHTY i3 BUSHAYEHHSM
B HbOMY rasiB, BCTAHOBJIEHHS BESIMYMHW BOSIOrOCTI Ha PI3HUX AiNgHKax B
NPUNOBEPXHEBOMY LLAPiI OCYLLIEHOr0 Macuay, 3 NPUB'A3KOKD TOYOK OOCHIAKEHHSA Ha
MicLeBOCTI. Takum YMHOM, CUCTEMHE NPOBELEHHSA TeMMNepaTypHOro 30HA4YBaHHA Ta
ra3oBOi 3MOMKW, @ TaKOoX reoxiMiyHoro onpobyBaHHS MNPUNOBEPXHEBOrO LUApPy
TophoBULLa, OAHOYACHO B OAHUX | TUX CaMUX TOYKaxX MacuBy O3BOSISIE 4OCTOBIPHO
OUiHUTK ANHAMIKy NpoLecy ra3oyTBOPEHHS B MacuBi Ta CPOrHO3yBaTn PO3BUTOK YK
3aTyxaHHs npouecy, WO BaXNMUMBO MpUM BU3HAYEHHI MicUub pO3TallyBaHHSA
eKkcnnyaTauinHux cBepanoBuH. Taki  AingHKM 3 MakCcMMasrbHOK  Mirpauieto
"Topd'AHOro AMMHOrO" rasy BBaXalTb Hambinbw HebesneyHumn Ta HambinbL
npugaTHAMKU Ons NPOrHO3yBaHHSA Nig HAMU [XKepera ropiHHa. Ha Takux ginsHkax
obnawToBylOTb AerasauiiHO-racurbHi cBEpANoBUHU. EkcnnyaTauinHi cBepanoBuHN
006naLwTOBYOTb Ha BMOKPEMMEHMX AiNsgHKaxX TOpdoBULLA, BPaxoBYoUM ix pagiyc gii.
Mpn BUKOPUCTaHHI OKpeMnx CBEPAIOBMH ANs Bigdopy rasy ontumarnbHUM pagiyc aii
AOPIBHIOE MOMOBUHI BiACTaHi MiXK cBepanoBuHamu. B 3anexHoCTi Big pesynbTaTis
nposefeHnX ornpobyBaHb Ha OKpeMuX AN HKax MNoniroHy obnalToBYHOTb TiflbKK
AerasauinHi cBepafioBMHU, MNOCTIMHO Aerasyioun MacuB. Ha okpemux JingHkax
TopcdoBMwa OONAWTOBYKOTbL TiflbKM  MOHITOPMHIOBI  CBEPAMOBUHW, SKi  Npwn
camo3anarntoBaHHi TopdoBuLLa NepeBoaATb Y ekcrnyaTauinHi. [1icna oKOHTYpeHHS
30H rasoBUX Ta BUCOKMX TeMnepaTypHUX aHOMarnin HaBKOMO MNiA3eMHUX [Kepen
ropiHHA TOpdy B KOXHY CBEpASIOBMHY CryCKalTb MNPUCTPIN 3  BUCYBHUM
nepdopoBaHUM 30HAOM, KU BBOAATbL Y MaAcWMB B HanpAMKYy [Xeperna ropiHHA,
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NpOBOAATL Aera3aLito MacuBYy — IHTEHCMBHY BifjkayKy rasiB npouecy ropiHHa Topay,
KOHTPOSIIOIOYM Ha MOBEpPXHi cknag rasy 3a cnieeigHoweHHam CO / CO2 Ta/abo
CHa4/ CO2. Micnsa npoBefgeHHA gerasauil Topd'ssHOro MacuBy B 30HY FOpPiHHSA Yepes
BMCYBHUA 30H BBOAATb CMOYaTKy MiHOracunbHy nNynbny, a nicns 3aBepLlUeHHS
npouecy raciHHs — nynbny, Hanpuknag, nyneny 3 gomiwkamun Ca0, i ska TBepaHe y
razoBomy CO2-cepepoBuui, yteoptooum CaCOs, 3anobirae npocigaHHo NOBEpPXHi
TopchoBmLLa.

B nOpOXHWHI ra3o36ipHOro 3oHa4a BCTAHOBMEHUN TeMNepaTypHUA gaBad, aKui
pa3oM 3 30HAOM B CTOPOHY [XXeperia ropiHHA. AK AaBay BUMIpOBaHHS TeMmnepaTypu
BUKOPUCTOBYIOTb TEPMOYYTIIMBUN KBApPLOBUA pPe30HATOp, LLO Mae BNaCTUBICTb
n'e3oedekTy, Ta 3aCTOCyBaHHS SIKOr0O B TEPMOMETPIl I'PYHTYETLCA Ha 3aNeXHOCTI
MOro pes3oHaHCHOI 4actoTu Big Temnepartypu. [lpu BMKOPUCTaHHI KBapLeBOro
pe3oHaTopa-g4aBaya Bigfnik Temnepatypy NpoBoAsTb  GesnocepefHbO  3a
3HAYEHHSAMM YaCTOTU eNEKTPUYHUX KonmBaHb. Hanpuknaa, YactoTta npu 0°C piBHa
5x106 'y, a iHTepBan poboumx Temnepatyp Big -50 °C go 120 °C. HasBHicTb
TemnepaTypHOro [fasaya 3abesneyye npoBedeHHA TemnepaTypHux 3amipis
OOHOYacHO 3 MpOBeAEHHSAM ra3oBOi 3MOMKWM (Ta/abo perasauii) B HanbinbLu
TemnepaTypHO Hebe3dneyHux 30Hax macuey. [Jo NpOrHO30BaHOro camo3anasieHHs
TopdoBuLLA WMOr0 MNOBEPXHIO Ppo3buBalOTb YMOBHO Ha KBagpaTtu 3i CTOPOHOLO,
Hanpuknag, 50 M, y BepwnHax sakux OypsaTtb cBepanosuHu (wypdu) rmmbuHoto 1,5-
3 M, Kyou cryckailTb MPUCTPIN ANA ferasauii Macusy, LIO OMWCaHWA BULle Ta
NpPOBOAATH ra3oTEPMIYHUA MOHITOPUHT TopdoBuwa. Nicns nobynoBu Ha NNaHWeETi
i30MiHIN  TemnepaTypHOro Ta ras3oBOro MofiB BUOMpalTb ONTUManbHi  3a
TemnepaTypHMMK Ta ra3oBUMU JaHUMU Micus Ang 6ypiHHA CBepANOBUH ANS raciHHA
TopchoBua. [piopuTeTHUM BapiaHTOM € BUKOPUCTaAHHA AN Mpouecy raciHHA
OMNMCaHOro BULLE NPUCTPOLO, NPU SONOMO3i SIKOrO i3 CBEPASIOBUH Ha nonepeaHboMY
eTani pobiT NpoBOAUNM ra3oreoTepmiyHe 30HAYBaHHS TOPGOBULLA.

TakuMm YMHOM, 3a paxyHOK paLioHanbHOro PO3MILLLEHHS eKcnsyaTauinHnX
CBEpAJSIOBUH 3 HAMEHLUUMW BUTpaTaMmn NPOBOAATL CUCTEMHUI ra3oTemnepaTypHUii
MOHITOPUHI TOphoBULLA, BNPOBAMXKYOTb NOMEpesH erasauito TopdosuLla,
nonepexar4m Noro ropiHHg, a npu notpebi Ui XX NPUCTPOI BUKOPUCTOBYIOTb BXKE |
NpW raciHHi g)xepesnia ropiHHa B MacuBi.
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PECIYBJIMKA KASAXCTAH

Mpwn nccneagoBaHum reHesuca NOHATUSA «uccnegosarternbckas
KOMMNETEHTHOCTb» Cpeau uccrnegoBartenen 6o1510 BbIIBIEHO MHOXECTBO TPAKTOBOK U
onpegeneHnn w3 pasfuyHbiX MCTOYHMKOB HayyHoro 3HaHusa (I.U. AkceHosa,
T.0. AngpoHoBa, B.B. bytkesuy, HO.B. BapgaHaH, B.B. payeB, N.®. Kcaes,
H.E. Maxap, A.N. MuweHko, J1.C. MNogkimoBa, E.I. Cungaesa, E.H. WnaHos v ap.),
HO, Mbl counu Hambonee npuemnemon paboty H.I'. Jlebegeson [1] no npobneme
dhopMmnpoBaHNa nccrnegoBaTenbCKOM KOMMNETEHTHOCTU nedarora, paboTarolero ¢
TanaHTNMBbIMM AETbMU U MOJTOAEXbIO U NPUBOAMT NOAPOOHLIN aHann3 AaHHbIX:

- nccnegoBaTenbckass KOMMETEHTHOCTb Megarora  pacCcMaTpuMBaEeTCa  Kak
KnoyeBas  KOMMETEHTHOCTb, KOTopas HOCUT MeTanpeaMeTHbIn  XapakTep
(A. B. barauyk, tO. B. PeiHauHa, E. J1. Makaposa, M. b. WWawkuHa, A. B. XyTopckou,
. N. TpeTbsikos, . C. CaBonanHeH);

- nccrnegoBaTenbCckasi KOMMNETEHTHOCTb KaK MHTErpaTtMBHAa XapakKTepucTuka
NUYHOCTK, npegnonarawwas BrnageHne  MeTOAONOMMYECKMMN  3HaHUSIMU,
TEXHOMNOrMen WuccrneaoBaTenbCkoON AesATENbHOCTU, MNPU3HaHWE WX LEeHHOCTU U
rOTOBHOCTb K WX WUCMOMb30BaHMO B NpodecCMOHanbHON  AeATeNbHOCTU
(M.B. WawkuHa, A.B. Barauyk);

- uccnepgoBaTtenbckas KOMMNETEHTHOCTb Kak KayecTBO NIMYHOCTU, COBOKYMNMHOCTb
3HaHWM, LEHHOCTHbIX OpMEHTauuKn, NOTpeBbHOCTEN M OMbiTa UCCNEeaoBaTENbCKON
AEATENbHOCTU, NPOSABASOLWENCS B TOTOBHOCTM M CMOCOBHOCTU BbINONHATE OYHKLUN
ee cybbekTa (B. A. KOHCTaHTMHOB);

- nccnegoBaTtenbckas KOMMNETEeHTHOCTb ecTb «cocTaBnawuwas
npodeccuoHanbHom komneteHTHoCcTM» (B. A. Agonbd, J1. A. Nony6b, A. A. [lepkay,
B. C. Jlazapes, T. A. CmonuvHa mn gp.), «HEOTbEMSIEMbIA KOMMOHEHT obLlien u
npodgeccunoHansHon obpasoBaHHocTu» (b. C. NepwyHckuin, B. B. JlanteB n gp.);

- COBOKYMHOCTb 3HAaHUMN W YMEHWUA, HEeOoBXOAUMLIX ANA OCYLLEeCTBNEHUS
nccneposartensckon pgestenbHoctn (B. H. BeepeHckun, T. A. BopoHoBa,
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M. A. OJaHunnos, A. H. Xypasnes, 3. ®. 3eep, T. A. CmonuHa, . N. CtaBckum,
H. ®. TanbiauHa, M. H. CkaTknH, M. A. YowaHosg, O. H. lLaxmaToea, A. U. LLlep6akos
nap.);

- ccrnepoBaTenbckas KOMNETEHTHOCTbY BKITOMAET COBOKYMHOCTb JIMYHOCTHbBIX
KayecTB, HeobXoaAnMbIX ANs 3PEKTUBHON UCCNeaoBaTENbCKON OeATEeNbHOCTU, U
OTOXAECTBNAEeTCA C «(YHKUMOHaNbHOM KomneTeHTHocTbo» (B. . AHaHbesB,
A. . AnnaxsepasH, A. A. boganes, A. A. BepwuHa, A. A. lepkay, H. B. KyabMuHa,
B. B. JlanteB, A. H. Jlyk, A. K. Mapkosa, W. A. HukaHopoBa, E. B. llonosa,
H. A. Peibakos, A. I. TpanuubiHa, B. 4. Wagpwkos u ap.).

Takmum o6pasom, H.I". JlebeaeBa npmxoauT K BbIBOAY, YTO MMEETCH HECKONBbKO
NOOXO0A0B K €€ U3YYEHMIO, pasnnyaloLmnXcs B 3aBUCMMOCTM OT TOr0O, YTO MOSOXEHO
B OCHOBY onpefeneHus«uccriegoBatenbckas KOMNETEeHTHOCTb». CTOPOHHMKM
NepBoOro nogxoga MUCXoAAT M3 MOHATUS KOMMNETEHTHOCTUM W paccMmaTpuBaloT
nccnenoBaTenbCKyld KOMMETEHTHOCTb KakK OAHY W3 KIHYEBbIX KOMMETEHTHOCTEMN.
MpencrtaButenn BTOPOro noaxoda KrnagyT B OCHOBY OMpederieHust MOHsTuE
AeATeNbHOCTU U paccMaTpuBalOT  UCCedoBaTeNbCKYd KOMMETEHTHOCTb  Kak
FOTOBHOCTb JIMMHOCTU K OCYLLUECTBIIEHNIO WUCCNEeA0BaTENbLCKON AEATENbHOCTMU.
Tpetbs rpynna wuccrnegosaTenen B kadectBe 6asoBoro noHATMa  Gepet
«uccnegoBaHMey U,  COOTBETCTBEHHO,  ONpedensieT  UccrnegoBaTernbCKyto
KOMMETEHTHOCTb KaK TOTOBHOCTb JIMMHOCTM K MOArOTOBKE W NpOBELEHMIO
nccnenoBaHus (Negarormyeckoro, NCUXonorMyeckoro u T. f.).

A.A. YwakoB, B CBOK o4vepenb, [2] YTOYHSET U KOHKPETU3UpyeT MNOHATUE
nccnenoBaTenbCkoOn KOMMETEHTHOCTb KaK «...MHTEerpasibHoe KayecTBO JIMYHOCTM,
Bblpa)karoLjeecss B TFOTOBHOCTM WM CMOCOBHOCTU K CaMOCTOSITENIbHOMY MOWUCKY
peLleHnsa HOBbIX NPOBemM 1 TBOPYECKOMY NpeobpasoBaHUO 4ENCTBUTENbHOCTU Ha
OCHOBE COBOKYMHOCTU JIMMHOCTHO-OCMbICMEHHbIX 3HaHWUW, YMEHWN, HaBbIKOB,
CnocoboB AEATENBHOCTU U LLEHHOCTHbIX YCTaHOBOKY.

lMoHaTne «unccnepoBaTenbckas KOMNETEHTHOCTbY MOMYT TPAKTOBaTLCS Kak:

>  «...KaK uenocTHasi, MHTerpanbHasa xapaktepuctuka nuyHocTn byayuiero
yuynTens, NposBNAILWAACH B €ro roTOBHOCTU 3aHATb aKTUBHYHO UCCreoBaTernbCKyro
MNO3NLMIO NO OTHOLUEHUIO K CBOEN AEATENbHOCTU U cebe Kak e€ cyObekTy C Luerbio
nepeHoca CMbICNIOBOIMO KOHTEKCTa [AedATeNbHOCTM OT  (PYHKUMOHANbHOro K
npeobpasytowemy» (KO.B. PeiHanHa [3]);

>  «...MccnepoBaTtenbCkasi  KOMMETEHTHOCTb  SABMNSETCA  BaXHEWLen
Ka4eCTBEHHOW XapaKTepucTuKon nobon npodeccmoHanbHON OesTenbHOCTH,
CTUNeM YerioBeka B COBPEMEHHOM CTPEMUTENbHO MEHSKLWEMCS Mupe»
(J1.A. DapwvHckas [4]);

»  «...uccregoBaTtenbckas KOMMETEHTHOCTb — 3TO MHTerparibHoe KayecTBO
NIMYHOCTK, Bblpaxarolleecss B CNOCOOHOCTM U FOTOBHOCTU K CaMOCTOATESNIbHOMY
peLLeHno ncecrnegoBaTeribCkMX 3afad, BrnageHum TEXHONOrMen uccreaoBaTeibCkon
AeATeNbHOCTU, NPU3HAHUM LEHHOCTUN UCCeaoBaTENbCKUX YMEHUN U TOTOBHOCTU NX
Mcnonb3oBaHUA B npodgeccnoHansHomn cceper» (C.H. NlykaweHko, [5]);

«...MccnepoBaTtenbckasgs  KOMMETEHTHOCTb - COBOKYMHOCTb  3HaHWN,
CnocoBHOCTEN, HaBbIKOB W OMNbiTa B MPOBEOEHUN WUCCNefOoBaHWUA, MONyYeHUn
onpeaeneHHoro HOBOro 3HaHUS, HOBOMO WHTENMEKTyanbHOro NpoaykTa, co3gaHus
HOBOrO NPOEeKTa, HOBOrO peLleHnsa NpobnemMsbl; Ka4ecTBa 1 YMEHUs!, KOTOPble YeNoBeEK
AOJTKEH NPOosiBAATL B NpoBeAeHnn adheKTUBHOMO nccnefoBaHms noboro Bonpocay
(A.B. BopobbeBa [6]);

TeopeTudecknn 0630p onpegeneHnn no npobrnematuke uccneaoBaHus
BbISIBUS, YTO K Ba)KHENLUMM 3fieMeHTaM UccrneaoBaTeribCKOM KOMMNETEHTHOCTM Kak
KNOYEBOW KOMMETEHTHOCTU OTHOCUTCSA COBOKYMHOCTb JIMYHOCTHbLIX KayecTB,
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HeobxoauMbIx Ans 3PPEKTUBHON NCCnenoBaTeNbCKON AEATENBHOCTU; CMOCOOHOCTL
K CaMOCTOATENbHOMY TMOMUCKY peLUeHUs HOBbIX Mpo6nemM; roTOBHOCTb 3aHATb
aKTUBHYIKO MCCNedoBaTernbCKyld MO3UUUIO; KavyeCcTBa U YMEHUs, KOTOpble YenoBek
AOSDKEH NpOoSABNATh B NpoBeaeHnn 3eKTMBHOIO nccrnegosanus noboro Bonpoca.

Mo noruke Hawero uccrefoBaHUA HEOBXOAMMO PacCMOTPETb CTPYKTYPHbIE
KOMMOHEHTbI UCCreaoBaTeNIbCKOM KOMMETEHTHOCTM.

Ha ocHoBe npoBegE€HHOrO aHanu3a OTeYeCTBEHHbIX UccnegoBaHumn
M.H. Ocunoea, U.H. Mapwanosown [7], J1.A. KazapuHown [8], B CTPyKType MOHATUS
«mncecnegoBaTtenbckas KOMNETEHTHOCTb» BblAENsSEM crneayoume B3anMoCBA3aHHbIEe
KOMMOHEHTbI: IMYHOCTHAs, KOTHUTUBHAZA, OeAaTeNbHOCTHasA (PUCYHOK 1):

KoezHumueHas
(fpynna KOrHUTUBHO-
aKLEHTUPOBaHHbIX
KOMMETEHLI)
JluyHocmHas ‘ JesmenbHocmHas
(rpynna fIMYHOCTHO- (rpynna pesTenbHOCTHO -
aKLEHTUPOBaHHbIX aKLEeHTUPOBaHHbIX
KOMMeTEeHLWI) KOMMeTEeHLuI )
- -
CmpykmypHble
KOMNOHeHMbI
uccnedosamenbckoll
KoMnemeHmHocmu

Puc. 1. CxeMa CTPYKTYpPHbIX KOMMOHEHTOB UCCle[0BaTeNIbCKOM
KOMMNETEeHTHOCTHU

JluyHocmHas KOMroHeHma npencraBneHa rpynnomn NMYHOCTHO-
aKUEHTUPOBAHHbLIX KOMMETEHUWA, aKUEHTUPYILWMX Ccriegylowmne  JIMYHOCTHbIE
XapaKkTepucTukn: a) MOoTMBauuMsi K  MUCCneaoBaTeNnbCKoM  OesITENbHOCTY,
6) UEHHOCTHble YCTaHOBKM K WCCreaoBaTenbCKOM OeATeNnbHOCTM u B) Habop
NIMYHOCTHBLIX Ka4yecTB Yy4yallerocsl, afekBaTHbIX MOTPEeObHOCTAM U  xapakTepy
nccnegoBaTenbCKon OesaTenbHOCTH.

KoeHumueHass ~ KOMMNOHEHTa npencrtaBneHa rpynnon KOrHUTUBHO-
aKLEHTUPOBAHHbIX KOMMEeTEHLMI n HanpaBneHa Ha NOHUMaHNe
00LwEeMeToA0NOrMYEeCcKMX OCHOB WCCNeaoBaHusi, K KOTOPbIM OTHOCSTCS 3HaHWUSA
a) 0a30BbIX XapakKTepucTUK wuccnepoBaHusi, 6) ocobeHHOCTeW npouenyp
OCYLLeCTBNEHNSI UCCreaoBaTENbCKON AEATENbHOCTY.

LesmenbHocmHasi KOMNOHEHTa nNpeacTaBrneHa rpynnon AeATeNbHOCTHO -
AaKUEHTUPOBAHHbIX KOMMETEHUMIA W HanpaefeHa Ha npoueaypHY CTOPOHY
OCYLLECTBINEHNST  WUCCIeaoBaTENbCKOM  OEATENbHOCTU:  a)  WUCMONb30BaHWUe
METOAOSNOMMYECKUX  XapakTepucTuk  (ymMeHuss BuaeTb UM opMynupoBaTb
npoTuBopevne u npobnemy wuccrnenoBaHus; OPMynMpoBaTb TEMY; BbIAENATb
o06beKkT, npegmeT; CTaBuUTb Lenb W 3af4adv uccrnefoBaHus; OpMynvMpoBaThb
rmMnoTesy; onpeaensaTb NPaKTUYECKY0 3HAYMMOCTb UccnenoBaHus); 6) npoeeaexHve
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pasnuyHbIX Npoueayp MccneaoBaTenbCKON AEATENbHOCTM (YMEHUsA niaHMpoBaTb
CBOI0 paboTy, BbIGUpaTh TEeopeTUYEeCKMe U IMNNpUYeckne MeToabl uccnegoBaHus,
cobupaTb IMNMPUYECKUIA MaTepuan, UCnonb3oBaTb MeToabl 06paboTkn matepmana,
rPamMoTHO OPOpPMNATL M NPeaCcTaBnAaTb pe3ynbTaTbl paboThl).

lMpoBeOeHHbIN aHanu3 MNOHATUS  UCCNeAoBaTENbCKON  KOMMNETEHTHOCTH,
NpeAcTaBneHHbIX B HaY4YHbIX UCTOYHWKAX, akTyanbHbIX HanpasneHUn B U3y4eHUU
CTPYKTYpbl, COAEPXXaHNA N nepapxmn, TEHAEHUUN pas3BUTUS UCCNeSYEMOro NOHATUA
NOABOAUT Hac K BbIBOAY, YTO 3TO  CIIOXHOE, MHOIFOKOMMOHEHTHOE,
MEeXANCUUNNNHAPHOE NOHATUE, onpeaensaemoe C NOMOLLbI0 MHOXECTBA pPasfimnyHbIX
aeduHuumn. OnucaHnsa cogepXaHnsa 3Toro NOHATUS UMEKT HECTPOrNIN XapakTep 1
oTnmyatoTcsa no ob6bemy, cocTaBy, CEMaHTUYECKOM U NIOTMYECKON CTPYKTYpE.
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PECIIYBJIIKA OJIbLIA

AHomauyisn. B cmammi 0QocnidxeHo cymHicmb iHgopmayiiHux mexHonoeid (IT),
cmpameaito, meHOeHUT i HacnioKu ix 3acmocyeaHHs 8 0C8imHbOMY ripoueci. LLIsudki memru
iHgbopmamu3zauji cycninbcmea npuseesiu 00 3HAYHUX 3MiH Y [OBCSKOEHHOMY Xummi |
npogpecitiHitl dignbHocmi. IHhopmamusauis oceimu € K/IH04Y0B80K YMOBOH 1i020mosKuU
paxisuie, 30amHux ripayrosamu y kapduHasrbHO Hogux, dedani binbwe asmomamu3oeaHux,
ymosax npaui. Y cmammi po3a/isHymo pe3ynbmamu HayKosux OOCriOXeHb y aanya3i
3acmocyeaHHs IT e oceimi; euceimneHo cmaH i meHOeHUji po3eumky iHghopmauitiHux
mexHosoail 8 YKkpaiHi.

3Ha4veHHs iHbopmaTmM3aUil BaXXKO MepeoliHUTU: BOHA cripusie 3ab6e3neveHHto
HauioHanNbHUX IHTEpeCiB, PO3BUTKY HAYKOMICTKMX BUPOBHULTB Ta BUCOKUX
TEXHOSOriN, 3POCTaHHIO MNPOAYKTMBHOCTI npaui, NiaABULLEHHIO KOMM'IOTEPHOT
rPaMOTHOCTI, PO3BUTKY IHTENeKTyanbHOro noTeHuiany Hauii Ta BOOCKOHAIIEHHIO
couianbHO-EeKOHOMIYHMX BIOHOCWH, 30arayeHH0 OYXOBHOMO XWTTHA Ta noganbluin
AemoKpaTm3sauii CycninbCTBa; PO3BUTKY KyNbTypwu crinkyBaHHA. OCKiNbKA MeTo
iHjpopmaTu3auii cycninbCTBa € "CTBOPEHHS TOPMAHOrO IHTErpanbHOro iHTENEeKTy
BCiel umBinisadii, 3gatHoro nepenbayatu i ynpaesnsatu possuTtkom ntoactea” [10],
BaXXIMBY poOSib B J@aHOMY MpoLECi Mae BUKOHYBATW OCBITa.

Ii cTpaTeriyHo BaXnNMBMM 3aBOaHHAM € NiAroToBKa BUCOKONPOMECIMHNX Kaapis,
34aTHUX PO3BMBATU HOBI IHCpOpMAaLiNHI TEXHONOTIT Ta ePEKTUBHO BUKOPUCTOBYBATU
IX y npodecivHin [isanbHOCTI. IHdopMaTusauis OCBITM € KMH4YOBOK YMOBOK
nigroToBkM doaxiBuiB, 3g4aTHUX NpauoBaT y KapauHanbHO HOBUX, Aefani Ginblue
aBTOMaTU30BaHMX, yMOBaX MnpaLli; opieHTyBaTUCA y BENU4e3Hmx obcarax iHdpopmadi,
aKka noctynae 6eanepepBHO; rpaMoTHO 0b6pobnaTtu T1i, 3bepiratm i nepenasaTu.
OcHoBHI Hanpamu peanisauii cTpaTerii po3BUTKY iHGPOPMAaUINHOrO CycninbcTBa y
ranysi ocBiTK B YKpaiHi Bu3Ha4eHi 3akoHom YkpaiHu "lMpo OCHOBHI 3acagn po3BUTKY
iHdbopmauinHoro cycninbctBa B YkpaiHi Ha 2007-2015 poku": "3abesnedeHHs
KOMM'IOTEPHOT Ta iH(OPMaLNHOT rPaMOTHOCTI HaceneHHs, Hacamnepepn LUMISIXOM
CTBOPEHHS CUCTEMW OCBITW, OPIEHTOBAHOI HA BUKOPUCTAHHA HOBITHIX IKT vy
dopMyBaHHi BCebi4HO po3BMHEHOI ocobucTocTi" [5].

CrtpareriyHmm 3aBgaHHaM YkpaiHn o 2015 poky € BXOgKeHHS B iHpopmauiiHe
CyCrninbCTBO B SKOCTI MOro MOBHOMPABHOIO Yy4acHWKa, 3a YMOBU 30epeXeHHi
NONITUYHOI HEe3aneXHoCTi, HauioHanbHOT CaMOBYTHOCTI W KyNbTypPHUX Tpaauuin.
MpregHaHHa YkpaiHn Jo €Bponencbkoro iHpopmaLinHOro OCBITHLOrO MPOCTOPY —
"3MiCTOBO-NpegMeTHOI, KOMM' IOTEPHO-TEXHOSOrYHOT Ta iHdbopmauinHo-
KOMYHiKauinHOT nnaTdopmMu iHTerpadii i gemokpatmsauii ocsitn" [1, ¢. 31] — Bumarae
30iINCHEHHS NeBHUX pedopM.

MigaBuLWEHHS AKOCTI OCBITM Ha OCHOBI PO3BUTKY i BUKOPUCTAHHA Cy4YacCHWUX
iHpopMaUiNHUX | TeNeKOMYHIKaLinHUX TEXHOMONIN € OOHUM i3 BaXIMBUX KPOKIB Ha
uboMmy wnaxy. B ocBiTi iHopmMaTu3auia BigkpuBae [OOCTyn [0 CBiTOBUX
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IHpOpMaUiHNX pecypciB; 3MEHLUYE 3arneXHiCTb BUKIadaHHA | HaB4yaHHA Big
MiCLLe3HaxXOMKEHHA Y4YaCHWKIB Mnpouecy; npuckoproe rnobanisauito; cnpusie
YOOCKOHaNeHHo opM i 3MiCTy HaBYarnbHOro npouecy, nigBULEHHI0 ePEeKTUBHOCTI
3aCBOEHHSA HaBYanbHOro Matepiany Ta iHAMBIAyanisauil HaBYaHHA, iHTerpauil
HaBYanbHOI, AOCMIOHULUBKOI Ta BUMPOOBHUYOI AiAnbHOCTI; 3HA4YHO 36inbwye obcsar
pecypciB, AKMMW CTYOEHTU MOXYTb KOPUCTYBATUCA 3a MeXaMu KracHOl KiMHaTw;
crnpuse NiABULLEHHIO MOTMBALIT O HAaBYaHHA Ta PO3BUTKY KpeaTUBHOIO MUCHIEHHS.
[HTEpaKTMBHICTb | MynbTUMeinHa HAO4YHICTb CNPUAIOTL KpaLLOMy NpeLCTaBMEeHHIo, i,
Bi4MNOBIAHO, KpaLLOMYy 3aCBO€EHHIO iHpopmauii. CyTHICTb NOHATTA "iHdopmMaTusauis”
po3KpmBaeTbCs y CT. 1 3akoHy YkpaiHu Npo HauioHanbHy nporpamy iHpopmMaTtmsauii
K "CYKYMHICTb B3a€EMOMNOB’A3aHUX OpraHiauiiHuX, npaBoOBUX, MNOSTITUYHUX,
coujianbHO-EKOHOMIYHUX, HAYKOBO-TEXHIYHMX, BUPOOHNYMX NpoLeCiB, WO CNPsMOBaHi
Ha CTBOPEHHA YMOB ANSA 3a[40BOSIEHHA iHopmauiiHux noTtpeb rpomagsaH Ta
CyCnifibCTBa Ha OCHOBI CTBOPEHHHA, PO3BUTKY | BUKOPUCTAHHSA IHdOpMaLiNHUX
CUCTEM, MepPEX, pecypciB Ta iHPOPMaLINHUX TEXHONOTIN, AKi NOO6yAOBaHI HA OCHOBI
3aCTOCYyBaHHs CydacHOl 064ncnoBanbHOT Ta KOMYHiKaLinHOT TeXHIKKN" [6].

PisHi aBTOpM BKNagaoTb pidHUM 3MICT y NOHATTS "iHopMaTusauis ocsitn". 3a
BU3HayeHHsM B. bukoBa, "iHpopmaTusauid OCBiTM — L€  CYKYMHICTb
B3aEMOMOB’A3aHNX, OpraHi3auinHo-nNpaBoBKUX, COLliafibHO-EKOHOMIYHMX, HaBYasbHO-
METOONYHUX, HAYKOBO-TEXHIYHUX, BUPOBHWYMX Ta YNpaBIiHCLKMX MNPOLECIB,
CnpAMOBaHUX Ha 3a0BOSEHHS iHpopmaLiHUX  oBuMCnOBaNbHUX [
TenekomyHikauinHnx notpeb (iHwux noTped, WO MnoB’sidaHi i3 BNPOBagKEHHSIM
meTodiB i 3acobiB  iH(pOpMaLINHO-KOMYHIKATUBHUX  TEXHOSMOriN)  YyYaCHWKIB
HaBYanbHO-BUXOBHOIO MpoLecy, a TakoX TUX, XTO LM NpoLecoM ynpasnse Ta noro
3abesnevye (y TOMYy 4uCri 34INCHIOE MOr0 HayKOBO-METOAWYHUW CyMpoBig i
po3Butok)" [2]. Ha aymky |. PobepT [11], ue npouec 3abesnedyeHHs cepn OCBITU
MEeTOOOMOrIE0 | NPAKTUKOK PO3POBKM Ta ONTUMANbHOIO BUKOPUCTAHHSA CyYacHUX
3acobis IKT, opieHTOBaHMX Ha peari3ayito NCUXONoro-neaaroriyHuX Linen HaB4aHHs,
BuxoBaHHSA. [1. LUBeub [13] akueHTye yBary Ha 3any4eHHi HoBUX Dxepern iHpopmalli,
3acTocyBaHHi HOBMUX 3acobiB ynpaBmniHHA Hel, 3MiHi METOOWKM HaBYaHHA | Ha
KOHTpOni 3HaHb Ha 6a3i BCe6iYHOro BUKOPUCTAHHA KOMM KOTEPHOI, KOMYHIiKaLiNHOI Ta
MyNbTUMEAINHOI TexHikn. CyTb iHpopMaTm3aLii OCBITM CKknagarTb CTPYKTypu3alis
NpodeCinHNX 3HaHb B 3afaHUX NpeaMeTHUX obnacTtax i 3abe3neyveHHs BiflbHOro
AOCTyny CTyAeHTiB Ao 6a3 gaHux. MNpouec HaBYaHHA Mae ByTy CNPAMOBaHMM He Ha
BMiHHSA NpautoBaTK 3 NEBHMMMK NporpaMmHMMn 3acobamu, a Ha TexHosnorii poboTu 3
pi3HOK iH(popMauieto: ayaio Ta Bigeo-, rpadivyHO, TEKCTOBOK, TabnMyHOL.
Baxnueo, Wwob HaB4anbHi NporpamHi NpoayKTM He NepPeTBOPIOBANINCL Ha aHarnoru
iCHytounx nigpyyHukis. OcobnuBo [OOUINBHUM € BUKOPUCTAHHA iHGOpMaLinHNX
TEXHOSOrNn ANa BUBYEHHS MNpoueciB | SABULL, AKi He nigaarTbCa BidyanbHOMY
JocnigpkeHHo. Ha novatky npouecy iHpopmaTusauil OCBiTU FOSIOBHUM MPUHLXNOM
BMKOPUCTaHHA KoMM'toTepy Oyna opieHTauis Ha Ti BUNagky, KONy BUKNagay He Mir
BMKOHATK NOcTaBreHe negaroriyHe 3aBaaHHA 6e3 cneuianbHuX 40NOMiIKHUX 3aco0iB,
Hanpuknag, HaoO4YHO MPOAEMOHCTPYBaTM OinbwWicTb @i3ndHMX npoueciB 06e3
KOMM’toTepHOro mogaentoBaHHs. CydacHi CTyAeHTU BXe He YSBNATb HaBYaHHA 6e3
Komm’toTepy. BiH gonomarae po3BuTKy TBOpYMX 3aibHOCTEN, cnpusie OpMyBaHHIO
NPOdECINHO BaXMMBUX HABUYOK | BMiHb, PO3BUTKY JIOMYHOrO MWUCIEHHS.
Y 0OCKOHaNETLCA HE TiNbKX 3MICT OCBITWU, @ 1 METOAUKN BUKNAAaHHA Ta AUOaKTUYHI
nigxoan. lNMapagurma ocBiTM 3MIHIOETLCA Big "OCBITM Ha Bce XuUTTa" 00 "OCBiTH
npotarom XxutTa". KnovdoBnmu texHornoriamm XX| cToniTTa y BCbOMY CBiTi BU3HaHI
iHpopMaUivHi Ta KOMYHIKaUiHIi TEeXHONOorii Ha OCHOBI CUCTEM TeneKOMYHiKaLii.
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IHpopmauito HapewTi BU3HAYEHO HaMBaXNUBILWUUMM CTpaTEriYyHUM pPecypcom
cycninbcTBa. Benunke 3HavyeHHA O BU3HAYEHHSA Micus | pofi HOBMX TEXHOMOrIN B
OCBITHBOMY Mpoueci € PO3yMiHHA NPUPOAWN 3HaHHA. Lle npuHUMNOBO iHWWMA TN
3HaHHs, 6inbL AMHaMiIYHa 1oro hopma i BogHO4ac HoBa hopMa OCBITH, Y KN 3HUKAE
MeXa MDK HaykoBUM (OOCHIOHVUBKMM), HaByarbHUM, QyHOAMEHTanbHUM i
npuKNagHUm 3HaHHAMU. BigOyBaeTbCsl CUHTE3 r'yMaHiTapHOro i NpupoagHO-HayKOBOro
3HaHHA. Mloro MeTolo € He 3anam’siToBYBaHHS BenuKUX o6cariB  (hakTUHHOro
Martepiany, a 3gaTHICTb Jierko i WBWMOKO B HUX oOpieHTyBatucda. B npoueci
iHbopMaTu3auili OCBiTM BUAINATbL Taki acnekTu: — MeTOL4ONOrMYHUN, SKUK
nepenbavae 3abesneyeHHs BiANOBIQHOCTI OCHOBHMUX NPUHLMMIB OCBITHBOrO NMpoLecy
Cy4aCHOMY pPiBHIO iHpOPMALHUX TEXHOSOrIN LUMASXOM PO3POOKM HOBMX OCBITHIX
CTaHOapTiB; — E€KOHOMIYHUI, SIKMA 3anexuTb Big TOro, sikO Mipoto KpaiHa Oepe
yyacTb B iH(OpMaUiNHIM iHOYCTPIl; — TEXHIYHUK, B pamMKax SKOro 3anuaeTbcs
HeBMpilWeHo npobrnema HeJoCTaTHLOrO OnpauoBaHHA METOAOSMOrMYHUX NMUTaHb B
ymoBax 6e3nepepBHOro CTBOPEHHS i BNIPOBaAXEHHSI BENUKOI KiNlbKOCTi MPOrpamMHmX i
TEXHIYHUX PO3POOOK; — TEXHOMOrYHUA, OCKIfIbKM TEXHOSIOMNYHOK OCHOBOO
iHbopMaUiMHOro CycninbCTBa € TerleKOMyHiKauiiHi Ta iHopMauiHi TeXHONOTII, SAKi
3abe3neyyoTb €KOHOMIYHE 3POCTaHHA, CTBOPKOKOTbL YMOBW AONsl BiflbHOro obiry y
CYCninbCTBI BEIMKMX MacuBiB iHopMaLil Ta 3HaHb i NPUM3BOAATb OO0 CYTTEBUX
coujianibHO-eKOHOMIYHNX NEepPeTBOPEHb; — METOLNYHUA: OCHOBHI NepeBarn cy4acHux
iHpopMaUiNHUX TEXHOMOTNI MalTb CTaTWU rOMOBHOK MiATPUMKOIO NpoLiecy OCBITH; a
NMOCUIEHHA POsli CaMOCTIMHOI poBOTU CTydeHTa CYTTEBO 3MIHIOE CTPYKTYpy Ta
opraHisauito HaB4yanbHOro npouecy, nigBULLYE eMEKTUBHICTb i AKICTb HaBYaHHS,
aKTMBI3ye MOTMBALiO Ni3HaBanbHOI OisNbHOCTI.

OcTtaHHiM 4Yacom BaraTo yBaru npuaIinseTbCs OUCTaHLiNHIA OCBITi, B OCHOBY
SKOT MOKNageHo iaeto nepexoay Big KOHLEnNUiT 0bMexeHoro isMyHoro nepeMilLeHHs
CTYOEHTIB i3 KpaiHW y KpaiHy A0 KOHUEenNUil MOBinNbHMX igen, 3HaHb i HABYaHHS 3 METOHO
pPO3MOoAiny 3HaHb 3a 4OMNOMOro 06MiHy OCBITHIMM pecypcamu LUAISIXOM MOLUMPEHHS
KOMYHiKauinHuX KaHanis. [loBHOMpaBHe BXOMKEHHA YKpalHM [O CBIiTOBOIO
€KOHOMIYHOro CniBTOBapMCTBA K PO3BUHYTOI AepXaBu Moxe OyTu 34iCHEHO nuLle
Ha OCHOBIi CUCTEMHOro nigxo4y QA0 BuUpiWeHHA npobnem iHopmaTmnsauii.
3a B. Tlneckad [10], edEKTMBHUM PpillEHHAM Yy MUTaHHI  NiABULLLEHHSA
KOHKYPEHTOCMNPOMOXHOCTI KpalHK € (bOpMyBaHHS LiMICHOT cucTeMm "ocBiTa — Hayka
— TEXHONOoris — iHHoBaList — BUpoOHMUTBO". Cy4acHa TeHOEHLis Y pO3BUTKY OCBITU —
nepexig Big KOHCepBaTMBHOI OCBITHbOI CUCTEMM OO0 BunepemskanbHOI — MOBMHHA
BGasyBaTuca Ha BunepemkarodomMy opMyBaHHiI iH(pOpMaLiNHOro NPOCTOpPY OCBITU i
LWMPOKOMY  BUKOPUCTAHHI  iHPOpPMAUIMHUX TEeXHOMOrih, CTBOPEHHI Yy  BULLKX
HaBYasnbHUX 3aknagax MOTYXHOI iHOpMaUiNHOT IHPPACTPYKTYpU 3 PO3BUHEHUM
iHdOpMaLiNHO-KOMM'IOTEPHUM HaBYanNbHUM CEpeoBULLEM, BNPOBASKEHHS Yy BULLY
OCBITYy iHHOBaLiiHMX MeTOoAIB, 3acobiB Ta hopm NPOECIAHOI NiIArOTOBKN ManbyTHIX
daxisuiB. 3 BU3HAHHAM TepMiHy "enekTpoHHe HaByaHHA" (e-learning) 3miHIOETHCH
nigxig oo iHpopmMauinHMX TEXHONOrIN B OCBITI. HWHI B yCbOMY CBITi HaBYaHHSA B YCix
noro doopmax (3ao4Hin, BeYipHi, OEHHIN) 34iMCHIOETLCA HE TifbKK B ayanTOpIl, a N B
eNeKTPOHHOMY OCBITHbOMY CepeaoBMULLI, 3abe3nevyoun SK NOBHOLHHE 3anyvYeHHS
CTYAEHTIB OO0 npouecy HaBYaHHSA, TaK | HAZIMHUA KOHTPONb Haz PiBHEM 3aCBOEHHS
3HaHb. lMoTpeba B LbOMYy 0COBNMBO 3pocra 3 NepexodoM Ha KpeauTHO-MOAYIbHY
cuctemy, nepepbaveHy bonoHcbkow —aeknapadieto. OgHy i3 TeHOeHuin
BNPOBaAKEHHSA iH(POPMALINHUX TEXHOSOrin B OCBITI HanonernMeo NiAKPECOTb
npeacraBHnkn MankpocoT: Ha nepLuoMy Micui Mae ByTW HaBYaHHS, i TiINIbKX NOTIM
AOLUiNbHO Aymatn npo npunaguv 1 obnagHaHHs. Kopriopauis 3abesnedye OCBiTY
Pi3HOMaHITHAMKN TEXHOSOriAMKN, NPOTE Hanondrae Ha TOMY, WO Npuragn NOBUHHI
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gornomaratnm  ocBiTAHam nepebygoByBaTM  OCBiTY, a He 3MmywyBatn IX
NPUCTOCOBYBaATUCS [0 HOBWUX TexHomnorin. Hamaratouuch BupiwumnTtn npobnemy
TexHiYHoro 3abesneyeHHs y4b60Bux 3aknagis, MankpocodT 3anponoHyBana npoekxT
BYOD (Bring Your Own Device — npuHecwu cBir BnacHun npunag). Ha ix aymky, icHye
TPY KNKOYOBIi YMOBMU, SKi 3abe3neyaTb MOXMMBICTb CTyAEHTaM BMKOPUCTOBYBATU iX
BNAcHi NPUCTPOI B Kraci: — HaaHHS CTyaeHTam AOCTyny OO Mepexi IHTepHeT; —
Aornomora y BWKOPUCTaHHI MPUCTPOIB Yy Mepexi; — 6e3neyHe iHdopmauiiHe
cepepoBulle; — 3abesneyeHHs ysrogkeHoi poboTu rpynu. [lepeBaramm Takoro
NigXo4y € YHUKHEHHS He Tinbku BUTpaT Ha npuabaHHa npunagis HaBYarbHUM
3aknagom, a 1 npobnem, noe’dA3aHux 3 iX 06cnyroByBaHHSAM. AHani3 nokasye, Lo
OCHOBHMMM 3acagamMu po3BUTKY iHopmaTuaauii ocBiTM B YKpaiHi MatoTb OyTn: —
dopmMyBaHHSA Ta BNpoBamXeHHs iHpopMaLinHOro OCBITHLOro cepeioBuLLa B CUCTEMI
BMLLIOI Ta MICNSAUNIIOMHOI OCBITM SK €OMHOI CUCTEMWU KOMMHOTEPHMX 3acobiB,
nporpamMHoro 3abesneyeHHsi, HaBYanbHMX 6a3 AaHuX, efleKTPOHHUX HaBYanbHUX i
MeTOOUYHUX PecypCiB, BIpTyarlbHUX OCBITHIX cepefoBUL, Ta iHLIKUX efleMeHTIB, SKi
peani3ytoTb iHpOpMaUinHi npoueck; — 3actocyBaHHsA IKT y HaBYanbHO-BUXOBHOMY
npoueci Ta 6ibnioTeyHin cnpagi y noeaHaHHI 3 TpaguuinHiMmn 3acobamm; — BHECEHHS
3MiH B nporpaMmm HaB4YarnbHUX 3aKnagiB OCBiTM YCiX PIBHIB akpeguTauil, a came
BKIMIOYEHHA B HUX 3aBdaHb, BUCYHYTUX IHJOPMAUIMHUM CyCnifilbCTBOM, 3
ypaxyBaHHAM HauioOHanbHUX 0COBNMBOCTEN; — CTBOPEHHS iHOPMALINHOT CMCTEMM
NiOTPYMKM  OCBITHLOTO npouecy; — 3abe3nevyeHHs HaB4YanbHWX 3aknagis
KOMM'IOTEPHUMM KOMMNIIEKCaMn Ta MynbTUMEAINHUM 06nagHaHHAM; — 3a6e3neyeHHs
KOMM'IOTEpHOiI 6e3nekn npouecy HaBYaHHSA;, — PO3BUTOK Mepexi eneKTPOHHUX
0ibnioTek; — CTBOPEHHSA CUCTEMU ANCTAHLUINHOIO HaBYaHHS; — 3abe3neyeHHs 4oCTyny
3aKknagiB OCBITM OO0 CBITOBUX iHpOpMaUIMHUX pPecypciB; — CTBOPEHHS BIiOKPUTOI
MepeXi OCBITHIX pecypciB; — 3abe3neyveHHs yCix HaB4YanbHMX 3aknagiB 4OCTYNOM OO
MDKHapOOHUX HAyKOBO-OCBITHIX MepeX; — CTBOPEHHSI HauiOHanbHOro HayKoBO-
OCBITHBOrO MNPOCTOPY; — pPO3pPO6SIEHHS METOAONOoriYHOro 3abesneyeHHs LWwoao
BUKOPUCTaAHHA KOMIMIOTEPHUX MYNbTUMEAIMHUX TEXHOMOrin; — YAOCKOHAaleHHs
HaBYanbHMX MMaHiB, BIOKPUTTA HOBUX cheuianbHoOCcTen 3 HOBITHIX IKT, BTiNeHHA
npuHUMNy "OCBiTa NPOTAroM YCbOro Xutts"; — 3abesnevyeHHs BiflbHOro JOCTyny A0
3acobis IKT Ta iHdopmauinHux pecypciB; — 3abesneyeHHs yMOB A4 NiABULLLEHHSA
KOMM'IOTEPHOT rpaMOTHOCTI BUKIagada i ctygeHTa; PasoMm 3 no3vTtMBHUMKU pucamu
iHpopMmaTu3auii ocsiTK (NiABULLEHHS poni 3HaHb, rnobanisauis CBi4OMOCTI TOLLO),
aKTUBHO [OOCHNIAKYOTbCA | HEeraTuBHI (3anexHicTb Big IHTepHeTy, nocnabneHHs
couianbHNX 3B’A3KIB Ta MOCUNEHHA couianbHOT BigokpemneHocTi). CouiokynbTypHi
ymMoOBM i Hacnigku iHopmatmsadii, ii BAAMB Ha OpMyBaHHA OCOBUCTOCTI
iHbopMaUiHOro cycninbCcTBa € 06’eKTOM OCNiAXKEeHH BaraTbox HaykoBLiB: J1. A3a,
KO. babaea, A. BowckyHcbkuin, T. Boponan, [1. lHateHko, H. KocTteHko,
C. OkcamuntHa, B. lMaBneHko, A. Pyuka, [1. Weeupb, P. Wynbra ta iH. Ha gymky
. Weeuga [9], iHbopmaTM3aUis OCBITM BUKNUKAE iHpOpMaLiNHE NepeBaHTaXKEHHS,
cnpusie POPMYBaAHHIO KOMIMOHEHTIB iHGOpPMaUIMHOI AMcno3uuil, iHTepHanisauii
(3aCBOEHHS LiIHHOCTEN 4O TaKoi Mipw, LLO BOHU BU3HAYalOTb NOBEAiIHKY OCOBUCTOCTI)
Ta ekcTepHanisauii iHopmaLuinHux LiHHOCTEN. ABTOP 3BEpTaE yBary Ha HOBUW TN
BiAYY)KEHHSA, a came Bigxia NoguHn Bif OINCHOCTI Ta 3aHYPEHHS Y BipTyaribHUM CBIT;
NiABULLEHHS PiBHSA arpecii Yepes BNvMB arpecnBHMX KOMM IOTEPHUX irop; couianbHy
camoi3onsuito agenTta Mepexi, CTBOPEHHS KOMMIOTEPHUX BipyCiB, XakepCTBO TOLLO.
BpaxoBytoun Te, W0 npouec iHopmMmaTusauil 3ynuHUTM HEMOXINBO, i T1 NO3UTUBHUN
BMMMB Ha CTAHOBMEHHS HOBOro TUMY OCOBMCTOCTI iH(POPMALINHOro CycninbCcTBa €
Oinbll BaroMmMm, HDK HeraTMBHWW, [OOUINbHO npuainuTuM  ocobnuey  yeary
OOCMIMKEHHIO  WnNAXiB - NigBULEHHA  edEeKTUBHOCTI  3aCTOCYBaHHA  HOBITHIX
TexHonorin. Hu3bknn piBeHb IXHLOMO PO3BUTKY B KpalHi Nvwe 3arocTploe BCi
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nepepaxoBaHi Buwe npobnemn. OpHak, 3a AgaHumum MiKHapogHOro Cow3ay
enektpo3B’a3ky (MCE) OOH, Ykpaina y 2012 poui onyctunacsa B pENTUHTY PO3BUTKY
iHpopMaUinHUX TeXHOSOriN Ha ABi No3uii, nociBwmn 67-e micue i3 155 3a nerkicTio
poctyny go IT-nocnyr, cTyneHeM MOLUPEHHS TEeNEKOMYHiKaLliHUX TEXHOSOrIN i 3a
HaBMYKaMn KOpUCTyBaYiB. |HOeKC po3BUTKY iHopMauinHux TexHonorin y 2011 podui
B YkpaiHi cknaB 4,40, Toai gk y nepLuoi gecatkm kpaiH — Big 8,56 ([lisgeHHa Kopes)
po 7,68 (Leenuapia) [12]. Cepen OCHOBHMX npobrnem, Big3Ha4YeHWX Yy MNPOEKTI
Honosigi KabGiHeTy MiHicTpiB YkpailHM Npo CcTaH Ta NEepcnekTMBM PO3BUTKY
iHbopMmaTusauii Ta iHdopmauinHoro cycninectBa B YKpaiHi 3a 2012 pik —
"HegocTaTHA HOpMaTuBHO-NpaBoBa ©6asa, Opak koopauHauii Ta KOHTpPOM 3a
BUKOHAHHAM 3aBAaHb LWOAO0 iHopmMaTusalii, HU3bKa MNPUCYTHICTb YKpaiHM B
CBITOBOMY |HTEpPHET-NPOCTOPi, HU3bKUKA PpPiBEHb KOMM'IOTEPHOI FPaMOTHOCTI
HaceneHHa Ta BeNUKMn UMPOBUA PO3pPMB HA MIKHApPOAHOMY Ta perioHanbHOMY
piBHAX" [7]. Ak 3a3Havae HKO. Pamcbkun 3 nocunaHHaM Ha A. PakitoBa, ogHuM i3
NOTYXXHUX CyO’eKTMBHUX (pakTopiB, AKi 3aBagunun YkpaiHi CBOEYaCHO BCTYNUTU Ha
Wnax  iHpopmauinHo-KOMMIOTEPHOT  peBontouil i po3pobuTn BnacHy Mogernb
iHdbopmaLinHoro cycninbcTea Gyna came HeraTMBHa OUiHKa Npouecy iHopmaTusauii
B pagsiHCbKin dpinocodocbkin nitepatypi 80-x pokiB MuHynoro ctonitra [9, c. 6-7]. 3a
AaHumun [lep)xaBHOro areHTcTBa 3 NUTaHb Hayku, iHHOBaUin Ta iHopmaTusauil
YKkpaiHu, HuHI gediunT daxiBuyiB y ranysi iHpopmauinHUX TexXHosorin B YKpaiHi
ctaHoBuUTb 30%. Ockinbkn ekoHOMika ManbyTHboro Oyae He CUMPOBMHHOW, a
iHbopMaLiHO, NepLIOYEProBMM 3aBAaHHAM € 3abea3nedeHHs il kBanicikoBaHUMM
Kagpamu. IT-cneuianbHOCTI MOBUHHI CTaTK NPIOPUTETHUMN Y CUCTEMI BULLLOI OCBITH; i
NOeTbCs He TiNbkM nNpo 30iNblleHHA KBOT Ha Habip, ane Hacamnepeg npo
niaBuWeHHs sikicHux Bumor [3]. HaBegeHi aktm cBigyatb nNpo HeoOXigHICTb
pagukanbHMX 3MiH LWOAO0 NpakTUYHOI peanisadii piweHb BcecBiTHbOro camity 3
nuTaHb iHpopmauinHoro cycninbctBa (Xenweea 2003 - Tynic 2005) pns
3abes3neyeHHs KkpaiHi rigHOro micusa Ha rnobanbHOMY PUHKY iHOpMaLUinHKUX
TexHonorin. [loganblwe 3BOMIKAHHA MOXe npu3BecTM A0 TOoro, LWo KpaiHa
3anMwnTbCAa Ha y36iydi CBITOBOro po3BUTKY, MOCTavyaroum gewesy pobody cuny Ta
BUKOHYHOUN (OYHKLIT NPpOMUCROBO-arpapHoro gogatky. BogHoyac, Ui X penTuHrm
NiATBEPAXYIOTb, WO B YKpalHi chopMoBaHi 0CHOBM iHOpMALIMHOIO CycninbCTBa, €
HeobXigHM 4N NoAanbLIOro PO3BUTKY HAyKOBUW, TEXHIYHWIA Ta iHTENeKTyarbHUN
noTeHuian, po3BMHEHa iHOpMaUiMHO-TEXHOMOrYHa iHbpacTpykTypa. YKpaiHa 3a
PiISHUMWN [JaHUMW 3aMMa€ OAHe 3 Meplmx Micub B CBITi Yy cepi odLiopHOro
nporpamMyBaHHs Ta 3a MiHiManbHOW BenunumHow |IT-Tapudis. Lle — cepinosHe
nigrpyHTa (ocobnmBo B MOPIBHAHHI 3 KpaiHamym TPeTbOoro CBiTy) Ans po3byaosu
iH(bOpMaUiNHOro CycninbLCTBa, AKa CTaBUTLCS 3a METY HaLliOHasIbHO Bflafolo.
BucHoBoOK. AHania pesynbTaTiB 4YMCNEHHUX [OChigXeHb nokasye, LWo
CydaCHMMW CBITOBUMM TeHAEHUiSMWU pPO3BUTKY iHopmaTusauili oceitm €. —
TEXHOSMOril: MOoHag 3a3HayeHe BUWE MakwTb 3HAYHOK MIPOK  YPIZHOMAaHITHUTK
METOLMKN HaBYaHH4, LLIO AAa€ 3MOry 3HAYHO NIABULLMTY SKICTb OCBITWU; — iHTErpauis:
npouec 3abesneveHHs LiniCHOCTI OCBITU YCKNMAAHIOETBCA OYyXKe WBUAKUMU TEMNAMU
PO3BUTKY HayKw i, BigNOBIAHO, BEMMKMMKN OBCAraMmm 3HaHb, SiKi NOTPIBHO oTpumaTn
CydacHUM cTygeHTam, TOMY OAHUM i3 MpIOPUTETHUX 3aBhaHb BNpPOBaLXEHHS
iHOpMaLiNHNX TEXHOSOrIN B OCBITIi Mae crtatnm came 3abe3neyeHHs iHTerpauii; —
NOEAHAHHA KIACUYHUX MPUHLUMNIB (PyHOAMEHTarnbHOI NigrOTOBKU 3 edeKTUBHUMU
Cy4YaCHUMWN [HHOBAUINHUMW OCBITAHCBKUMU MOAENSAMU; 3anpoBaXeHHS HOBUX
3acobiB Ta MeToAiB HaBYaHHS, OPIEHTOBAHWX Ha BUKOPUCTAHHS iHpOpMaUiiHMX
TEXHOSOriN; — CTBOPEHHS CUCTEMU BUMNEpemKaryol OCBITU;, — Moaudikauia 3micTy
AiSNbHOCTI BUKNagaya, wo nepenbadae BUCOKMI piBEHb BiANOBIAHOI NiArOTOBKM Ta
CTBOPEHHS Yy BUWMX HaBYanbHUX 3aknagax nMoTYyXHOI  iHopMauinHOI
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IHPPaCTPyKTYypn 3  PO3BUHEHUM  iH(POPMAaLUINHO-KOMM'IOTEPHUM  HaB4YasrlbHUM
cepenoBULLEM; — PO3LUMPEHHS MOBINBbHUX TEXHOMOTIN: LWBUAKICTb POCTY MOOBINbHOCTI
TEXHOMOrIN BpaXkae; TEOPETUYHO BOHU BXe 3apa3 MOXyTb 3abe3neynTn HaBYaHHSA
Ans BCiX | B ByAb-9KUMN 3pyYHUIN Yac — Yepra 3a ePeKTUBHUM BNPOBAIKEHHAM; —
3MiHa napagnrMm ocBiTu Big "OCBITU Ha Bce XUTTS" A0 "OCBITU NPOTArOM XUTTa"; —
akcionoriyHMn (UiHHICHMI) nigxig, 30Kpema, A0 OUIHIOBaHHSA; — TBOPYMM noxig Ao
HaBYaHHSA: HOBI 3HAHHA MOBWHHI CTBOPKOBATUCA CMiflbHO, a He MNpoCTo
"nepenasatuca” cTygeHTam Big BuKNagadis;, — rnobanbHWi nigxig A0 HaBYaHHA —
CNifbHi iHTepecn, OONUTAMBICTb | MParHEHHS BYUTUCH CAPUSAIOTb PO3LLUMPEHHIO
BNacHOI MEeXW TUX, XTO HaBYaeTbCHA; — rnobanbHa MOBINbHICTbL: KOPOOHU MOBWHHI
Oy™n BigkpuTumMmn, wo6 nguvHa 3 caMoro paHHbOro BiKy Morna BigdyBaTu cebe
MELLKaHUEM He MarneHbKOro MiKpopamoHy Hexan HaBiTb BeNnuKoro Micra, a yciel
nnaHeTu, Wob 3a NpUHUMNOM ni3HaBanbHOI CKpoMHOCTi CokpaTta NocCTiHO 3pocTana
niHis AOTUKY obnacTi 3HaHHA 3 06facTio HEe3HaHHS; PO3LUMPEHHS MOXITMBOCTEWN
BUKNNKae BaxkaHHS U NigBULLYE CNPOMOXHICTb; — OCBiTa 6€3 KOPAOHIB — CTBOPEHHS
€0WHOro OCBITHBOrO MPOCTOPY: TEXHOSMOrI, TBOPYMA Nigxig i BiguyTTs rmobanbHOCTI
CBiTY MOBWHHI CTepTn reorpadidHi 6ap’epn. AKTyanbHUMK HanpsaMamn noganbLlol
pPO3pOBKN OKpecrneHoi nNpobriemMn € MOLWYKM LASXiB NiABULLEHHA €(EeKTUBHOCTI
3aCToCyBaHHA iH(OPMALINHMX TEXHONOoriM B OCBITI Ha OCHOBI 3acTOCYBaHHS
CUCTEMHOrO nigxoay.
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YNPABNIHHA IHUMWAEHTAMU B KOHTEKCTI
IHPOPMAUINHOI BE3NEKW NIANPUEMCTBA

KosauyeHko lNaBno NaBnoBuy
3006yBay BULLIOT OCBITU haKynbTETY ENIEKTPOHHUX TEXHOOTIN | POBOTOTEXHIKK
Uepkacbkul depxkasHuUll mexHOI02iYHUU yHisepcumem

NMaHacko OneHa MukonaiBHa

KaHO.TEXH.HayK, OOLEHT,

AouUeHT kadpeapw iHopmaTUKm Ta iHbopmaLinHoT 6esneku
Uepkacbkul dep)kasHUl mexHoOsI02i4HUU yHigepcumem

YKPAIHA

MpuHUmMnK iHpopmauiiHoi 6e3nekn iHTErpoBaHi B YCi acnekTu ynpasriHHA
npouecamn Ta iHPOPMaAUINHUMKM TEXHOMOrsSMM Cy4YaCHMX OpraHisauin Ta
nianpueMmcTs. B LbOMY KOHTEKCTIi MAeTbCA nNpo ynpasniHHA iHopMauirnHOo
6esnekoto (IB), knacudikauito iIHpopMaLiMHMX aKTUBIB, 34IMCHEHHS OLIHKA PU3KKIB
IB, 3abe3neveHHs ©e3neku iHOOPMAUIMHMX aKTUBIB BIQMOBIAHO OO0 KaTeropii ix
Knacudikauil Ta OLiHKM pU3KKIB, MOHITOPUHI nogin Ib Ta ynpasniHHA iHUMAEHTaMu
IB, 3abesneveHHa 6Ge3nepepBHOCTI OGi3HeC-QiANbHOCTI nignpuemcTBa, 6Ge3neyHe
ynpaBniHHSA XUTTEBUM LMKITOM iHGopMauinHux cuctem (IC).

MeTot 3abesneyeHHs iHhopMaLinHOT 6e3nekn opraHisadin Ta nNianpUeEMCTB €
3HWKEHHA PU3KKIB  LWOOO IH(popMaUiNHMX pecypciB, WO B CBOK 4epry
00YyMOBNIOETLCA YCYHEHHSAM abo MiHiMi3auieto 30MTKY Big MOXNUBUX iHUMAOEHTIB
iHopmauinHoi 6e3nekn. Omxke ana 3abesneyeHHs |b nignpuemcTBam AOUINBHO
BpaxoBYyBaTu BUPILLEHHSA 3aBAaHb, MOB’A3aHNX 3 BUABEHHAM Ta 0ONiKOM iHUMAEHTIB
IB, BYacHOro pearyBaHHsiM Ha HUX, NSiaHYBaHHAM MPEBEHTUBHUX 3aXOAIB 3aXUCTy
wono 3abesneveHHs iHpopMaLiiHoi 6e3nekn.

Ona ynpaeniHHA iHUnwaeHTamu |B nignpvemcTBy HeobXxigHO peanisyBaTtu
MOXJMBICTb CBOEYACHOIO BUSIBIIEHHS iIHUMOEHTIB Ta afleKBaTHOro pearyBaHHS Ha HUX
BIANOBIAHUMWN KOHTp3axodamu. Y LUbOMY BIOHOLIEHHI 3 METOK MOHITOPUHIY
3aXULLEHOCTI  iHQPaCTPYKTypW, ynpasfiHHA  iHUmaeHTamu |B,  KOHTpoOnto
BIiAMNOBIAHOCTI BUMOram B CTPYKTYpi Cy4aCHuUX NignpueMcTB npeactaBneHi ueHTpu
ynpasniHHS |B, Wo 34iNCHI0ITE NOLWYK Ta YCYHEHHSA BPa3nMBOCTEN, aHani3 30BHILLHIX
Ta BHYTPILLHIX AXepen Woao akTyanbHuX Kibep3arpo3 Ta po3pobKy 3axoAiB Loao
3axucTy, 36opy, aHanizy Ta ayguTy XypHarniB nodin B CUCTEMI, @ TaKOX BUSIBNEHHS,
aHani3, pearyBaHHs Ha iHUMAEHTU Ta PO3pObKy 3axOAiB OO0 MOKPALLEHHS AitoumnX
npoueciB Ta 3axoAis |b Ha OCHOBI OTpMMaHOro Jocsiay.

O6pobka iHUnaeHTiB nepeadavae BM3HAYEHHS IX NPIOPUTETIB, WO [O03BOMSE
OLiHIOBaTU MMOBIPHICTb peanisauil pU3nKiB | TSXXKOCTI Hacnigkis Big HUX, i BignoBigHO
CBO€EYaCHO pearyBaTtu i po3crigyBaTu iHUMOEHTU 3 HAaUBULLUM pusnkamu. [Npioputet
BM3HAYa€ETLCSA BMNAMBOM (KOMEPLiMHUM 30MTKOM abo MOTEHUINHUM MOLLUKOKEHHAM,
3okpema, ©asn kopuctyBadiB, ©Oe3neku, penyTadii, 6peHay), TEepPMiHOBICTIO
(wBMAKoOZIE WOAO0 YCYHEHHS O3HaK iHUMAEHTY, 30Kpema BUTIK gaHnx abo akTuBHe
MOLIMPEHHSA  LLKIANIMBOro nporpaMmHoro 3abesneveHHsi). 3asBuyan  iHUMOEHTU
06pobnaTbLCA BIANOBIAHO A0 NPUCBOEHOIO iM NpiopUTETy.

YnpaeniHHA iHUMgeHTamn iHpopmauinHoi ©6e3nekn (YIIB) € BaxnmBum
NpoLLeCOM, WO CNpUsie OonepaTUBHOMY BiJHOBIEHHIO HOpManbHOI poBGOTU CryXO i
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3BeeHHs [0 MiHIMyMy HeraTMBHOrO BMNMBY IHUMOEHTY Ha AiANbHICTb opraHisadii 3
METOK NIATPUMKM SKOCTI i [OCTYnHOCTI cnyx6 (cepsiciB) Ha MakcumanbHO
moxnueomMy piBHi. Ocobnusocti YIIB pernameHTyloTbCA MiKHapogHUMu Ta
HauioOHanNbHUMM HOPMAaTUBHUMKW OOKyMeHTamu, 3okpema, ISO/IEC 27000, ISO/IEC
27001, ISO/IEC 27005, ISO/IEC 27035, ISO/ IEC 27042 Ta ISO/IEC 27043, NIST
SP 800-16 Touo.

[nsa onucy npoueaypm Y1Ib BUKOPUCTOBYHOTb KnacuyHy Moaens 6e3nepepBHOro
nosinweHHs npouecis, Wo oTpumMarna Ha3ssy Big uukny Lyxapta-[emiHra — moaenb
PDCA (nnanyn — «Plan», BukoHyn — «Do», nepeBipsan — «Check», gin — «Act»).
BignosigHo go crangaptis mogens PDCA BucTynae sk ocHoBa GOyHKLIiOHYBaHHS BCiX
NpoLEeCiB CUCTEMM yNpaBniHHA iHopMaLiHO 6e3nekoto.

Cnucok BUKOPUCTAHUX OXeperl.
[11 TpuHb, AK., Oosranb, O.[. & XKypasens, B.I. (2014). MeHemkmeHT iHopMaLinHoi 6e3neku: nigpyy.: y 2 u.
3a 3ar. pea. €. 1. Ckynuwa. K. : Hayk. Bua. Llentp HA CB Ykpainu. 4.1. 4.2,
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®U3NYECKUU U NOMTMYECKUU NOaxXoabl K
PEMNMUKALUUN OAHHbIX

TecneHko JeHnc MakcnmoBuYy
CTyAeHT hbakynbTeTa NPOrpaMMHON NHXEHEPUU
XapbKo8CKUU HayUOHarbHbIlU yHU8epcumem paduo3asieKmpPOHUKU,

NynueB Hypan Baxaayp ornbl
CTyAeHT hbakynbTeTa NPOrpaMMHON NHXEHEPUU
XapbKo8CKUU HayUOHarbHbIlU yHU8epcumem paduo3asieKmpPOHUKU,

HAYYHbIA PYKOBOOUTENb:

KpaBey Hatanbsa CepreeBHa
KaHA. TEXH. HayK, OOLEHT
XapbKo8CKUU HayUOHarbHbIlU yHU8epcumem paduo3asieKmpPOoHUKU

YKPAUHA

Pennukaumss — 3710 co3gaHue KOnuu Unmn pensinku BCexX M3MeHeHUMBHECEHHbIX
B [aHHble rnaBHoro (master) cepsepa (B MHbIX Cryvyasx HENOCPEACTBEHHO CaMMUX
aKkTyanbHbIX AaHHbIX), HA OPYroM cepBepe, KOTOpbI Ha3blBaeTcsl NO4YMHEHHbLIM
(slave) cepBepom. O6GbLIMHO Tak CO34alOT MOJSIHYKD KOMWUKO FaBHOrMO cepBepa, HO
BO3MOXHOCTU penfnkauum Ha 3TOM He ucyepnaHbl. Pennukauus gaHHbIX urpaet
OYeHb BaXKHYIO pOsib B pacnpegeneHHbiX BblMUCIEHUSIX, NOTOMY YTO OA4Ha pennuka
nogsepxeHa cb0sM, YTO CYLIECTBEHHO CHWXAET YPOBEHb LAOCTYMHOCTU. Bbicokas
AOCTYMHOCTb W HU3Kas CTOMMOCTb Onepauni YTeHns/3anmcuy, a Takke nogaepxaHue
COrNacoBaHHOCTU AaHHbIX SABMSKTCA OCHOBHbIMW 3agadyamu ans obecneveHus
HaOEeXHOCTM WNN YCTOMYMBOCTM K COOSIM UNM OTKa30yCTOMYMBOCTM CUCTEMBbI. B
cucTemMax, MoCTPOEHHbIX Ha OCHOBE pacnpeienéHHon napaanrmbl COOM HEM3OEXHDI,
YTO CUINbHO BNMSET Ha AOCTYMNHOCTb CEepBUCOB. Pennukaumsi AaHHbIX CHWXaeT
HeraTuBHbIN 3PeKkT Takmx cboeB, Mackupya uX, M genaa cuctemy 6onee
OTKa30yCTOMYMBOW. DTO KOHLENLMS, C MOMOLLbIO KOTOPOW MOTyT ObITb peann3oBaHbl
onepaumm YTeHus/3anucun K AaHHbIM, NPU 3TOM CTOMMOCTb TaKXe He [OSKHA ObiTb
CINMULLKOM BbICOKOMN.

Yalle Bcero, pennukaumio UCNonb3yrT A1 Taknx Lenen:

e CO3JaHue pe3epBHOWN KOMUW FMaBHOrO cepBepa - YTobbl n3bexaTb noTepu
AaHHbIX B cnyyae cbos;

e XpaHeHWs [OaHHbIX reorpadumyeckm ONM3KO K nonb3oBaTensMm Ans
NOBbILLEHNS AOCTYMHOCTY;

e [1151 TOPU3OHTaNbHOro MacliTabmpoBaHnsa (M NOBbILLEHUS, TakuM 06pa3om,
NPOMYCKHOM CNOCOBHOCTM MO YTEHMIO).

OcCHOBHbIMM MOAxo4aMM pennuKkauumn SBNATCA uandeckas n nornveckas.
PaccmoTpum mx.

dusnyeckas pennumkauma

YKypHanbl (redo log nnn write-ahead log) cogepxaT BCe M3MEHEHUS, KOTOpbIEe
BHOCATCSA B (hannbl 6a3bl gaHHbIX. oes dusnyeckon pennukaumm cOCTOUT B TOM,
YTO M3MEHEHMNS M3 XXYPHanoB NOBTOPHO BbIMOMHAKTCA B Apyron 6ase (pennuke), n
Takmm obpas3om OaHHble B pennuke NOBTOPSIKOT AaHHble B OCHOBHOW Oase GanT-B-
bant.
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KypHanel CYB[] He npegHasHayeHbl A9  MWCMNOSb30BaHUA BHE 3TOW
nnatopmbl, UXx opmar He [OOKYMEHTUPYeTCs W MOXeT MeHATbcs 6e3
npeaynpexgeHusa. OTcloga COBEPLUEHHO ecTeCcTBeHHoe TpeboBaHue, 4TO
domsndeckas pennmkaumsi BO3MOXHA TOSNbKO MeXAy aK3eMnnispamMmu O4HOW U TOU Xe
Bepcun opgHon Tom xe CYBM. Otcioga Xe BO3MOXHble OrpaHUYeHust Ha
OnepaumnoHHYIO CUCTEMY U apXUTEKTYpY npoueccopa, KoTopble ToXe MOryT BfnATb
Ha popmar xypHana.

EcTecTBEHHO, HUKAKMX orpaHuMyeHun Ha mogenu CX[ (cuctembl XpaHeHus
AaHHbIX) mamyeckasa pennvkaums He HaknagbiBaeT. bonee Toro, cdannbl B 6ase-
pennuke MoryT pacnonaraTtbCsi COBCEM NO-ApYromy, 4em Ha 6ase-UCTOYHUKe — Hago
NULWb onucaTb COOTBETCTBME MEXAY TOMaMu, Ha KOTOPbIX fiexaTt 3Ty annsbl.

Hanpumep, Oracle DataGuard nossonsieT yganutb Yactb dannoB 13 6asbl-
pennuKn — B 3TOM Cryyae M3MeHeHUs B XypHanax, OTHOCALMeECs K 3TuM dpannam,
OyayT NPOUTHOPMPOBAHBI.

dusmyeckaa pennukaums 6asbl OaHHbIX MMEET MHOXECTBO MpPeMMyLLEecTB
nepepn pennukaunen cpeacteamm CXL:

* 06bEM nepegaBaeMbiX AaHHbIX MeEHbLUe 3a CYET TOro, YTo nepeparTca
TONMbKO >XypHamnbl, HO He dannbl C AaHHbIMW; 3KCNEePUMEHTbI MOoKasblBalOT
yMeHbLUeHue Tpadumka B 5-7 pas;

* MNepeknyYeHne Ha pesepBHy0 6asy NpoucxoauT 3HauuTeNbHO ObicTpee:
3K3eMnngap-pennmka yxxe MOAHAT, NO3TOMY MPU MNEPEKIIOYEHUN eMY HYXKHO NULLb
OTKaTUTb aKTMBHble TpaH3akuuu; Bornee Toro, K MOMeHTY cbOos Kell pensinkn yxe
NporperT;

* Ha penfinke MOXHO BbINOMHATb 3anNpPoChl, CHSAB TEM CaMbIM YacCTb Harpysku C
OCHOBHOW ©asbl. B 4acTHOCTW, penniuky MOXHO MCNOoMb3oBaTb AN CO34aHuUs
pe3epBHbIX KOMUN.

dusnyeckan pennukauma MoxXeT OblTb Kak CUHXPOHHOW, Tak MU
ACUHXPOHHOMN.

Pennukaumss MOXeT CUHXPOHHO WM aCUHXPOHHO BbIMNOSHATLCS, HO Hanuyue
NPUHUMNWANbHOM BO3MOXHOCTM Bblbopa Tuna pennukauum 3asucut ot CYB[: B
penaumoHHbix Bl HacTporka aToro napameTpa BO3MOXHA; B APYrMx cuctemax oHa
MOXeT ObITb «3alumMTa» B KOAe.

Mpy acuHXpPOHHOW pennuKauum BCerga €ecTb Hekun Habop TpaH3akuuin,
KOTOpble 3aBepLUEHbl HA OCHOBHOW ©ase, HO eLlé He OoWwnn OO Pe3epBHOW, U B
cnydae nepexofa Ha pesepBHyto 6a3y npu cboe OCHOBHOM 3TU TpaH3akuum OyayT
noTtepsiHbl. [1pn CMHXPOHHOW pennukaummn 3aBepLueHne onepaunun commit osHavaer,
4YTO BCE XXYpPHalibHble 3anucu, OTHOCALLUMECS K JaHHOW TpaH3akuuu, nepefaHbl Ha
pennuky. BaxHO NOHUMAaTb, YTO MOMyYeHUEe PENIMKON XypHana He o3Ha4daeT
NPUMEHEHNST U3MEHEHUIN K AaHHbIM. [1pn noTepe ocHOBHOWM 6a3sbl TpaH3aKuMuM He
OyayT noTepsHbl, HO €Cnu MNPUIOXeHue MuWeT [aHHble B OCHOBHY 6asy u
CUMTbIBAET UX U3 PEensiuku, TO Yy Hero ecTb LUaHC MOMyYnUTb CTapyl BEPCUIO ITUX
OaHHbIX.

JNlornyeckasn pennukauus

Bce nameHeHuns B 6ase gaHHbIX NPOUCXOAAT B pesynbTaTe Bbi3oBoB €€ API —
Hanpumep, B pesynbTaTe BbinonHeHns SQL-3anpocoB. O4YeHb 3aMaH4YnMBON KaxeTcs
naesa BbINONHATE OOHY M Ty Xe NnocrneaoBaTenbHOCTb 3arMpoOCOB Ha OBYX Pa3HbIX
6asax. [Anga pennvkaumm HeobxoanMMOo NpuaepPXKMBaTbCA ABYX NpaBun:

1.Henb3s HauvHaTb TpaH3akuuio, Moka He 3aBeplleHbl BCe TpaH3akuuu,
KOTOpble OOSMKHbI 3aKOHYUTBLCA paHblue. Tak Ha pUCYHKe HWXe Henb3s 3anyckatb
TpaH3akumo D, noka He 3aBepLUeHbl TpaH3akumm A n B.
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2.Henb3s 3aBepLluaTb TpaH3aKUMIO, MOKa HEe Ha4aTbl BCE TPaH3aKUuUn, KOTOpble
AOIMKHbI 3aKOHYMTBLCA A0 3aBepLUEeHNS TeKyLlen TpaH3akumn. Tak Ha pUCYHKE Huxe
Aaxe ecnu TpaH3akumsa B BbINONHMNACL MHOBEHHO, 3aBEPLUNTL €€ MOXHO TONbKO
rnocre Toro, Kak Ha4HeTca TpaH3akuus C.

Pennukaums komaHg (statement-based replication) peannsosana, Hanpumep, B
MySQL. K coxaneHuto, aTa npoctasi cxema He NPUBOANT K MNOSABNEHNIO NOEHTUYHbIX
HabopOB AaHHbLIX — TOMY €CTb ABE MPUYUHBI.

Bo-nepBbix, He Bce API getepmuHmnpoBaHbl. Hanpumep, ecnu B SQL-3anpoce
BCTpeyvaeTcs pyHKkumnsa now() unm sysdate(), Bo3BpallaroLLas TeKyLlee BpeMsi, TO Ha
pasHbIX cepBepax OHa BEpHET pasHbli pesynbTaT — M3-3a TOro, YTO 3anpochbl
BbINOJSTHAKOTCA HE OAHOBPEMEHHO. Kpome Toro, K pasnmynsam MoryT NpUBeCT pasHble
COCTOSIHUSA TPUITEPOB U XpPaHUMbIX (PYHKLMIA, pa3Hble HauMOHamnbHble HAaCTPOWKM,
BNUSOLLME Ha NOPAO0K COPTUPOBKU, U MHOroe Apyroe.

Bo-BTOpbIX, pennukaumio, OCHOBaHHYO Ha napannefnbHOM WCMNOHEHUN
KOMaHz, HEBO3MOXXHO KOPPEKTHO MPMOCTaHOBUTL U Nepe3anyCcTuTb.

O6bl4HO ANa normyeckor pennukauum MUCnonb3yT AeTEPMUHUPOBAHHbIE
3anpocbl. [leTepMMHMPOBAHHOCTL 3anpoca obecneynBaeTcs AByMS CBOMCTBAMMU:

* 3anpoc obGHoBNSET (UNM BCTaBnsET, UNN yaanseT) eANHCTBEHHYO 3amnucb,
noeHTnUUnpya eé No NepBnUYHOMY (MM YHUKaNbHOMY) KIouy;

* BCE NapameTpbl 3anpoca sIBHO 3afaHbl B CaMOM 3anpoce.

B otnuuune ot pennukauumn komaHg (statement-based replication) Takon noaxon
Ha3blBaeTcsa pennukaunen sanucen (row-based replication).

Basza-pennuka oTkpbITa U 4OCTYMNHA HE TOSbKO Ha YTEHME, HO 1 Ha 3anucb. ATO
MO3BOMSIET MCMNONb30BaTb PENSNKY AN BbINOSIHEHUSA YacTU 3anpocoB, B TOM YuCre
ANA NOCTPOEeHMS OTYETOB, Tpebylomnx co3gaHus OONOMHUTENbHbIX Tabnuy nnu
NHOEKCOB.

Jlornyeckasa pennukaums npegoctaBnseT psg BO3MOXHOCTEN, OTCYTCTBYHOLLNX
B APYrux Buaax pennvkauuu:

* HacTporka Habopa pennuuMpyeMblX [OaHHbIX Ha ypoBHe Tabnwuy (npwu
dunanyeckon pennukaumm — Ha ypoBHe hainoB M Tabnu4uHbIX NPOCTPAHCTB, Npwu
6noYyHOM pennukaumm — Ha ypoBHE TOMOB);

* NOCTPOEHUE CROXHbIX TOMOMOMMIN pennukaunun — HanpumMmep, KoHconuaauus
HecKonbkmx 6a3 B 04HOM UNv ABYHanNpaBreHHas pennnkaums;

* yMeHblUeHe 00bEMa nepefaBaeMbiX AaHHbIX;

s pennukaums mexay pasHbimu Bepcuamu CYB[ wnn paxe mexay CYB[
pasHbIX Npon3BoauTenen;

» 0bpaboTka AaHHbIX NPU pennMKkauumn, B TOM YUCIe U3MEHEHUE CTPYKTYpbl,
oboralleHne, coxpaHeHne UCTopuun.

Ectb ® HepocTaTku, KOTOpble He MO3BOMSAT JIOMMYECKOW pennukaumm
BbITECHUTb (PU3NYECKYIO:

* BCE pennuunpyemMble faHHble 0693aHbl UMETb NEPBUYHbIE KITHOYN;

* nlornyeckas pennukaunsa noaaepXkmBaeT He BCe TUMbl JaHHbIX — Hanpumep,
BO3MOXHbl Npobnembl ¢ BLOB’amu.

* flormyeckas pennukauusa Ha npakTuke He ObiBaeT NMOSTHOCTbIO CUHXPOHHOW:
BpeEMA OT MOMy4YeHUs U3MEHEHUN OO WX MPUMEHEHUS CIULLIKOM BENWKO, YTOObI
ocHoBHasi 6a3a morna xaaTb;

* flornyeckasi pennukauusa co3gaéT 6onbLUyo HAarpy3Ky Ha pensuky;

* NMPU NEPEKITIYEHNN NPUITOXKEHME OOSMKHO MMETb BO3MOXHOCTb ybeauTbes,
YTO BCE U3MEHEHNSA C OCHOBHOM 6as3sbl, NpMMeHeHbl Ha pennuke — CYB[ 3avacTtyto
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cama He MOXET 3TOro onpenenuTb, Tak Kak And Heé pexnmbl PEnSsIMKM U OCHOBHOM
0a3bl 9KBMBANEHTHbI.

[iBa nocnegHux HegocTaTka CyLWECTBEHHO OrpaHU4MBalOT WUCMOSb30BaHWE
NOrMYecKon penniMku Kak cpeacTtBa OTkasoycTomumBocTu. Ecnm ogmH 3anpoc B
OCHOBHOW 0ase M3MeHsieT cpasdy MHOro CTPOK, pensika MOXEeT CyLleCTBEHHO
oTcTaBaTb. A BO3MOXHOCTb CMEHbl pofier TpebyeT HeOXMHHbIX YCUIMIA Kak Co
CTOPOHbI pa3paboTymMKoB, Tak U CO CTOPOHbI a4MUHUCTPATOPOB.

EcTb Heckonbko cnocoboB peanunsaunm norm4yeckon pennmnkaumm, n Kaxabin n3
3TNX cnocoboB peanuayeT OAHY YacTb BO3MOXHOCTEN U HE peanuayeT Apyryto:

s pennukauusa Tpurrepamu;

* uncnosib3oBaHue xypHanos CYB/;

* Mcnonb3oBaHue nporpaMmmHoro obecneveHns knacca CDC (change data
capture);

* nNpuKNagHasa pennukaums.

Utor

dusnyeckaa pennukauusi  xopolwla, korga Tpebyetca  obecneveHue
0TKa30yCTONYNBOCTU MHAPACTPYKTYPbI UM MEPEHOC YaCTU YNTAOLLMX NPUIOKEHNI
Ha penmuKu.

» Jlormyeckas pennukaums noaxoauT ans obecneyeHns o0TKa3oyCcTONYNBOCTU
TONbKO B TOM Crlyvae, ecnv npunoxeHue 3HaeT o6 3ToW pennukauum u ymeeT B
crnydae aBapuu XaaTb CUHXPOHMU3aUMK PENIIUK.

+ Jlormyeckas pennukaumsa ngeanbHa 4515 BCEBO3MOXHbIX OTYETHbIX 6as.

» Pennukauus Tpurrepamm MmeeT CMbICIT B TOM crnyyae, ecnu 6asa cunbHo
Harpy)xeHa, a pennMuMpoBaTb HYXHO KpanHe OrpaHW4yeHHoe KONMM4eCcTBO
NHopMaLuun.

Cnncok ncnosnb3oBaHHbIX UICTOYHUKOB:
[11 MyteBoauTens no pennvkaumn 6a3 gaHHbIX. Vi3BneyeHo u3 https://3-info.ru/post/19401.
[2] PEMIWKALWA - MEPBLIE LWAMA. WseneueHo w3 https://www.delphiplus.org/obespechenie-vysokoi-
dostupnosti-sistem-na-osnove/replikatsiya--pervye-shagi.html.
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YKPAIHA

OcHOBHOIO 3apjayeld Npu KepyBaHHI MpoLEecoM BUPOOHULTBA BEPLUKOBOro
Macna € dQopMyBaHHA edEeKTUBHUX pilleHb B yMOBaxX HeBU3HAYEHOCTEWN,
iAeHTUiIKaLil cuTyauin i NPOrHO3yBaHHS X MOXMAMBOrO pPo3BUTKY. HeobxigHicTb
poboTN B TaKMX yMOBaX YCKNAAHSATbLCA BUMKOPUCTAHHAM CTaHAAPTHUX CUCTEM
aBTOMaTM3aLil TEXHOMOriYHMX npoueciB. ToMy, BMHMKAE HeOOXigHICTb y NobynoBi
IHTeNeKTyarnbHUX CUCTEM KepyBaHHA TakMMW  CKIagHUMU  TEXHOMOTMYHUMU
npouecamu.

OgHuM i3 edeKkTUBHUX LWNAXIB YAOCKOHANEHHA aBTOMaTU30BaHOI CUCTEMMU
KEpyBaHHS  TEXHOMOM4YHMMW npouecaMmy  MOSIOKO3aBody € po3pobka Ta
BNPOBaKEHHS IHTENeKTyanbHUX CUCTEM MiATPUMKN NPUAHATTS piweHb (ICTMP)
onepartopa-texHonora. ICIMIMNP noegHyoTh y cobi nporpaMmHo-anapaTHi KOMMMEKCH,
KOTpi BMKOPUCTOBYIKOTb 3HaHHS €KCnepTiB 3agns BUPILLEHHA HedopmarnizoBaHUX
3agad y nesHiM npegmMeTHin obnacrti. ICIIMP gossonaoTe BMpilyBaTU 3agadi, SKi
NnoB’A3aHi i3 MNPOrHO3yBaHHAM, [LiarHOCTMKOK, IiHTepnpeTauielo, MraHyBaHHAM,
CMOCTEPEXEHHSIM Ta KepyBaHHAM [1].

MeTogonoria nobynosu ICIMIMP 6a3yeTbca Ha BUKOPWUCTAHHI PiZHOMaHITHUX
MeToAiB Ta NPUNOMIB, LLIO MOXHA YaCTKOBO abo MOBHICTIO hopmanisyBaTtu, Takmx sK:
NOTIiKO-NIHIBICTUYHI Moeni Ta MeToau, Moaeni NMACbKUX MipKyBaHb, HekrnacuyHa
norika i T n. Bce ue po3Bonsie o6’egHyBaT iCHyHOMI iHbOpMaLUInHI nigcucTtemun Ta
BUPOBHMLTBO HA OCHOBI iHTENEKTyanbHUX TEXHOMOrIN Y €ANHE cepeaoBuLLe 3aaS1s
NIATPUMKN NPUNHATTS YNPaBRiHCbKUX pilleHb [2].

B npoueci kepyBaHHA Ta NPUUHATTA pillEHb MOXINBE BUKOPUCTAHHA Pi3HUX
KoHuenuin B3aemogii noguHn Ta ICIIMP, ki BigpidHATbLCA OAWH Bi4 OLHOrO
CTYNEHEM Y4acTi IHTeNneKTyanbHOI CUCTEMMU, OCKIfIlbKM OCTaTOYHE PILLEHHS 3aBXau
npunmMmae gucneTdep-TexHosnor (onepatop). AQXe HenpaBUIlbHE PILIEHHS MOXe
NpuW3BeCTM 4O HENONPAaBHUX 3MiH Ha 06’eKTi KepyBaHHS, AKi MOXYTb OyTK NOB’A3aHi i3
BUXOAOM 3 nafgy obnagHaHHA, MOXNUBOT aBapii abo noripweHHs SAKOCTi NpoayKLUil.

[Mpouec NpPUUHATTA pilWeHb MOXHa npeacTaBUTU 3a OOMOMOroK Aiarpamu
AisnbHocTi (puc. 1), wo po3pobrieHa 3 BUKOPUCTAHHAM 06’ €KTHO-OPIEHTOBAHOT MOBM
mogentoBaHHsas UML [3]. BiH cknagaetbcs i3 HacTynHUX eTaniB: aHanis cutyauil;
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dopMyItOBaHHSA Linewn i 3aBaaHb; (POPMyBaHHA MHOXWHU pillieHb; aHarni3 pilleHb;
dopmyBaHHA Kepyroumx gOin. [llpouec yxBaneHHA pieHb Mae iepapxivyHy
NOCNIAOBHICTb, @ nepexig OO0 HACTYMHOro etany MOXIIMBUA NULe NPU BUKOHAHHI
nonepegHbLOro.

Mobyposa ICIMIMP cknagHMMM TEXHOMNOTMYHUM  npouecamn, TakuMu SK
BMPOOHMUTBO BEPLUKOBOro Macna, noBuHHa 3abeanevyyBaTn JOMOMOry TEXHOMOry-
ornepaTopy B HAaCTYMHUX CUTYaLisiX: aHani3i Ta ouiHuUi CMTyauin, Wo cknagarTbCs Npu
NPOXOMAXXEHHI TEXHOMOrMYHOro npouecy; BMOOpPI KpUTepil KepyBaHHA Ta OUiHLi 1X
npiopuTeTiB; POPMYBaHHI MHOXMHW MOXIMBUX BapiaHTIB pilleHb cuTyauil Ta iX
OUiHKa; MoAestoBaHHI Ta NPOrHo3yBaHHI MOXITMBMX HaCNIAKIB pilleHb BiANoBigHO A0
NPUAHATUX pilleHb; 300py AaHuWX BIONOBIQHO OO0 NPUAHATMX PilleHb Ta OLUiHL
OTPUMaHUX pesynbTaTiB.

Curyayji j
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Puc. 1. Oiarpama AianbHOCTI yxBarneHHs pilleHb
npouecom nacrepusadii Monoka

Texnonor, onp,
eKCTEpTH TEXHONOH,

BKCMEpTH

HOBITHI iHTeneKkTyarnbHi TeXHOMOoril A03BONAKTbL NogonaTu TPyAHOLi, KOTpi
BUHUKAKOTb MPU BUKOPUCTaAHHI TpaguuiMHUX MEeTOAiB Teopil NPUMHATTA pilleHb Ta
A03BOMATb ONUCYBATM MUCAEHHSA MIOAWHW Ta napanenbHy obpobky iHdopmadii
LLIOAO cuTyauil 3a4ns NoLwyKy ynpasniHCbKUX pilleHb.

Cnucok BUKOPUCTAHUX OXKeperl.

[1] Kpusopyuko, O.B. & Loutopa, C.B. (2006). OcHosu ekcnepmHux cucmem: Hag4anbHUl nocibHUK. Kuis:
KHTEY.

[2] LWaspaHcbkuit, B. M. & LWaspaHcekuin, M. B. (2011). OCHOBM HeYITKOT iHTENeKTyanbHOI CUCTEMU NIATPUMKM
MPUAHATTS PiLLIEHHs y NpoLeci 6ypiHHA HAahTOra3oBKX CBEPAIIOBUH B YMOBaX yCKnaaHeHb. Haghmozaszosa
eHepeemuka, (3), 72-85.

[3] Paynep, M. & Ckorr, K. (2002). UML. OcHogbi: Kpamkoe pykogodcmeo no yHUGUUUPOBAHHOMY S3bIKY
modenuposarus. (Mep. ¢ aHrn.). CM6.: Cumeon- MNntoc.
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LUND®PYBAHHA: TUMNU TA AITTOPUTMU

Kpanina NaHHa CepriiBHa

BMKIagay KOMicCii iHXeHepia nporpaMHoro 3abesneveHHs

®axosul Konedx iHghopmauitiHUX mexHooeili ma 3eMriesrnopsiOKy8aHHs
HaujoHanbHo20 asiayitiHo20 yHisepcumemy

BakoB Hikita Bitaninosuy

ctyneHT Il kypcy

®axosul Koneox iHghopmauitiHUX mexHosioz2iti ma 3emriesrnopsioKyeaHHs
HauioHanbHo20 asiayitiHo2o yHieepcumemy

YKPAIHA

LUndpyBaHHa gaHnx — ue metoa 6e3nekun, npu skomy iHopmauis 3akogoBaHa
i Moxe OyTn goctynHa abo poswmngpoBaHa TifIbKM KOpPUCTYBaYeEM 3 NpaBUSIbHUM
Knoyem wndpysaHHsa. 3awmdpoBaHi AaHi, TakoX BiOMI SIK 3aiMdpOBaHUIA TEKCT,
3gaTbesa 3awmngpoBaHnmMm abo HeuntabenbHUM gnst isndHol abo rpuanYHOT
ocobu, dka 3gincHiwe poctyn 6e3 gossony. LUndpyBaHHs 3acTocoByeTbCA ANs
30epiraHHa BaxnmMBOl iHGoOpMaLil B HeHaginHUX mxepenax i nepegadi 11 no
He3axuLeHNM KaHanam 3B'sa3Kky. Taka nepefava JaHuX Le ABa B3aEMHO 3BOPOTHUX
npouecu:

- nepea BiANpaBreHHAM AaHuX Mo NiHil 38'A3Ky abo nepen NpUMILLLEHHAM Ha
30epiraHHsa BOHU NiggatoTbes 3aiMdpoBYBaHHIO;

- [ONS BiAHOBMIEHHA BUXIAHUX AaHUX i3 3alUNMGPOBaHNX 4O HUX 3aCTOCOBYETHLCS
npouenypa poswngpyBaHHS.

IcTopis wudpyBaHHSA. LLndpyBaHHA criovaTKy BUKOPUCTOBYBAOCS TiNbKW ONs
nepefadi koHdgigeHuinHoi iHdopmauii. OgHak 3rogom wundpyBath iHopMaLio
noyanu 3 MeTolo ii 36epiraHHs B HeHadinHUX axepenax. LndpyBaHHa iHpopmauii 3
MeToH 1T 30epiraHHs 3aCTOCOBYETLCA | 3apas, ue A03BOMSE YHUKHYTU HEODXIAHOCTI B
disnyHO 3axuweHoMmy cxoBuLli. Kpim o4eBMOHOI nepeBaru 3axucTy MNpuBaTHOI
iHbopMmauii Big kpagikkm abo komnpomeTadil, WwnpyBaHHSA Takox 3abeanedvye 3acid
Aokasy Toro, Lo iHpopMauisi € CrpaBXHbOK i HAAXOAUTb 3 TOro MiCLs, 3BiOKN BOHA,
SK CTBEPXKYETbCH, Hadivwwna.

MeToau WwndpyBaHHS.

1. Advanced Encryption Standard — ue CUMETPUYHUIA anropuTM WM PYBaHHS,
AKMA OoAHOYacHO wudpye cpikcoBaHi 6Gnokm panmx (128 6iT). Knoui, wo
BMKOPUCTOBYIOTLCA A5 PO3LUNPPOBKN TEKCTY, MOXYTb MaTu AoBxuHy 128, 192 abo
256 6iT. 256-6iTHMI kntod wudpye gadi 3a 14 payHais, 192-6iTHMA kntoy 3a 12
payHaiB, a 128-6iTHui kntod 3a 10 payHaiB. KoxeH payHA cknagaeTbca 3 AeKinbKoX
eTaniB 3aMiHW, TPaHCMOHYBaHHS, 3MilLYBaHHA BIiOKPUTOro TekCTy i 6araTto 4oro
iHworo. Ctangaptm wudpyBaHHa AES € cborogHi  Hanmbinblw  4acTto
BUKOPUCTOBYBaHMMU MeTodaMu LWINPYBaAHHA SK ONA OaHWUX B CTaHi CMOKOK, Tak i
Ana gaHux B 40OPO3i.

2. Rivest-Shamir-Adleman — Le acCUMeTPUYHUIA anropuTM LUINAPYBAHHS, KUK
3aCHOBaHWUI Ha po3Knadi Ha MHOXHMKN A0BYTKY ABOX BESIMKUX NPOCTUX yncen. Jlvwe
TOW, XTO 3Hae Ui umMdpu, 3MoXe yCnilHO AekoayBaTu nosigomMneHHA. RSA yacTto
BUKOPUCTOBYETLCSA B LMPPOBUX Nignucax, ane npautoe nosinbHile, Konn noTpidHo
3awmnppyBaTt Benuki 06carn gaHmx.
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3. Triple Data Encryption Standard — ue cumeTpuyHe wWUPpPYBaHHA Ta
BAOCKOHaneHa popma metoay DES, skun wndpye 6nokn gaHmx 3a 4onomMoroto 56-
GiTHoro kntoya. TripleDES 3actocoBye anroputm wudgpysaHHs DES Tpuui go
KOXXHoro 6noky gaHux. TripleDES 3a3Buyan BUKOPUCTOBYETLCA AN WMGPYBAHHA
PIN-kogie 6aHkomarie Ta naponis UNIX.

4. Twofish — ue 6eaniueH3inHNMn MeToq WNdpPyBaHHSA, kM WMdpye 6noku
AaHnx 128 6iT. BBaxaeTbca HacTynHMkoOM Mmetony wudpyBaHHa Blowfish, akun
3awmndpysaB 6noku noeigomneHb Ha 64 6itn. Twofish 3aBxgu wndpye aaHi B 16
payHAiB He3anexHo Big po3Mipy Krtoda. Xoda BiH npautoe nosinbHiwe, Hix AES,
metoa wudpyBaHHa  Twofish  npogoBxye  BukopuctosyBatucs  HaraTbma
NporpaMHUMU pileHHAMW ONA WKudpyBaHHA dpannis i nanok.

CumeTpuyHi anroputMu WKNGpPyBaHHA BUKOPUCTOBYIOTb NULIE OOMH €O4MHUN
KN4, ToAi Ik aCUMETPUYHI CUCTEMU LWINPPYBaAHHSA BUKOPUCTOBYIOTh [Ba KITHOMi, SIKi
NoB’A3aHi Mix coboto. 3aBasKku LM 0COBNMBOCTAM, LLIO HA NEPLUMIA NOrNA4 34aK0TbCs
TakuMu HE3HaYHUMM, | BiaOyBalOTbCA BiAMIHHOCTI SK MiXK CaMUMK TUNaMu, Tak i MixX
cnocobamu X wudpyBaHHA. Llle ogHa 3HayHa BIgMIHHICTb — Le pi3Ha OOBXWHa
kntodiB. BoHn BuMiptotoTbCa y BiTax, i came Big LUbOro 3anexartb Aeski akTopu, Taki
AK 6esneka KOXXHOro anropuTmy Ta iHLKX.

JouinbHum Gyae npuragaTty CTaHgapT WKMAPYBaHHA 4aHUX, KA NpeaCcTaBnse
cobo anroputM CUMETPUYHOIO Krtova ANnsa WudpyBaHHA UUAPOBUX  OaHUX.
Hes3Bakatoun Ha Te, WO NOro KopoTka AOBXWUHA Kntoda B 56 6iT pobutb noro 3aHaaTo
Hebe3neyYHnM Ans nporpam, BiH MaB BEMMKUA BASIMB HA NPOCYBaHHSA KpunTorpadii.

Po3po6HUKM BCe uYacTille 3acTOCOBYKOTb LNGPYBaAHHSA [daHUX Yy CBOIX
po3pobkax Ta gopartkax, i ue ayxe gobpe, 60 Takui nigxig CyTTEBO NiaBuMLLyE
6e3neKky AaHMX KOPUCTYBauiB Ta 3axXULLEHICTb BiJ XakepCbKUX atak caMux aoaaTtkis
abo Beb-cawnTis.
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encryption?utm_source=visually_embed
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REPUBLIC OF UZBEKISTAN

Abstract. The enhancement of legal awareness and culture in society is an important
condition for the rule of law and the strengthening of the rule of law. This article discloses the
concept and essence of legal culture and legal consciousness. The main tasks of the Decree
of the President of the Republic of Uzbekistan of January 9, 2019 "On the radical
improvement of the system of improving the legal consciousness and legal culture in society"
are commented on.

With the advent of State independence, legal reform is being carried out to
ensure the rule of law in all spheres of the life of the State and society, to create
conditions for the effective protection of human and civil rights and freedoms, and to
eliminate arbitrariness and legal nihilism from the life of society.

It should be noted that the results of legal reform and the level of legal culture
are interdependent. Everyone must realize that they do not appear by themselves, it
is necessary to make joint efforts of the state and society, families, mahallas, schools,
vocational colleges and lycées, higher educational institutions, as well as citizens to
promote legal reform and the development of legal culture.

On August 29, 1997, our country adopted the National Program for Improving
the Legal Culture in Society. The aim of the programme was to create an inclusive
and permanent system of legal culture so that all segments of the population could
acquire legal literacy, achieve a high level of legal awareness and apply legal
knowledge in everyday life. The main task in achieving the above-mentioned goal is
to improve the system of legal education and legal education, respect for law and law
by all citizens, officials and state bodies, ensure the social and legal activity of
citizens, as well as increase the legal literacy of the population.

On January 9, 2019, the country adopted a Decree of the President of
Uzbekistan "On the radical improvement of the system of improving the legal
consciousness and legal culture in society.” It should be noted that, in accordance
with the decree, in order to further improve the effectiveness of work to improve the
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legal consciousness and culture of the population, to introduce modern methods to
increase the legal knowledge of citizens in a harmonious combination with socio-
political transformations, as well as to create strong legal immunity to protect the
population, especially young people, from harmful information, the main tasks of
improving the legal consciousness and culture in society were defined:

formation of a system for consistently bringing to the population the essence
and significance of the socio-economic reforms being carried out in the country, the
adopted acts of legislation and state programs, strengthening the life idea in the
minds of citizens. "Affirming in society a spirit of respect for laws is the key to
building a democratic state of law!";

Enhancement of legal awareness and culture in society, with special attention,
first of all, to the implementation of systematic and interrelated educational and
educational work, deep affirmation of legal awareness and culture in all segments of
the population, starting with the preschool education system, wide
dissemination ideas for maintaining the balance of personal and public
interests;

Deeply affirming in the consciousness of the younger generation the concepts
of rights and duties, honesty and integrity, ethical standards, teaching important
provisions of the Constitution from an early age;

organization of legal educational activities among the population for the
formation of a legal culture in a harmonious combination with the study of the history,
religion, national values of our people, as well as the strengthening in each citizen
of ownership of the fate of the country, patriotism through the formation of a sense of
pride in state symbols;

Raising the legal awareness and culture of public servants and creating
intolerant attitudes towards corruption and other offences; Strengthening the
interaction of public authorities and authorities, including law enforcement agencies,
as well as civil society institutions, in the implementation of targeted legal advocacy;

Establishing, on a systematic basis, the broad and effective use of the principles
of social partnership in the organization of activities to increase the legal awareness
and culture in society;

Strengthening the role of the media in the provision of legal information, the
widespread use of innovative legal advocacy methods, including the increased use
of modern information technologies;

improvement of legal education, as well as development of the system of
training, retraining and further training of legal personnel;

In-depth study of the scientific foundations of legal awareness and culture in
society.

Thus, today it becomes obvious that the successful solution of economic, social
and political problems is impossible without improving the legal culture of society. It
Is also important, from a young age, to educate a person who will first of all deeply
respect the law, since society and the state are interested in educating socially active
and law-abiding citizens. Educational and educational work should be aimed at
raising the level of individual legal awareness of the individual to an understanding of
the most general legal principles and norms that meet the interests of the person,
society, and the state. In order to improve the legal culture, a number of objectives
must be taken into account:

First, "to ensure proper orientation in the fundamental principles and principles
of the legal system of the State."

Secondly, "to create a basis for a significant expansion of the volume and
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increase the level of legal behavior of addressees of law."

Thirdly, "to ensure the competent and effective struggle of holders of rights and
obligations for their legitimate interests" to overcome legal passivity.

Fourth, to carry out work on the prevention of offenses in the aspect of the real
action of the principle of "ignorance of the law does not exempt from responsibility"
and to fight to overcome legal nihilism, which has recently mastered mass
consciousness.

Fifth, "intensify legal conduct.” The stability of the rule of law in society depends
on the activity, effectiveness of everyone's position in the fight against violations of
the law, therefore the ability of citizens to help the state in its law enforcement
activities is of great importance.

A high legal culture is an integral part of the general culture, the basis of a
democratic society and an indicator of the maturity of the legal system. In the minds
of people, the belief that only one can be considered cultural and educated must be
entrenched. Who has legal knowledge and knows how to put it into practice, Since
legal culture is an active factor in regulating the diversity of life processes in society,
contributing to the consolidation of citizens, all social groups, supporting and
strengthening the integrity of society, order in German. Respect for the law is one of
the main requirements of legal society, the effective functioning of political and legal
systems.

An important indicator of the development of a culture of human rights in society
is the ability of citizens to defend and protect their rights. Since 1995, the institution
of the Ombudsman of the Commissioner of the Oliy Majlis for the Protection of Human
Rights has been introduced in Uzbekistan. Unlike the practice of Western European
States, the Ombudsman of Uzbekistan not only monitors the work of executive
bodies, but also issues of respect for and protection of human rights by courts and
law enforcement agencies. In the CIS, our country was one of the first to organize
such a state human rights structure, and many countries of the Commonwealth
subsequently used this experience.

The State policy on the formation and enhancement of legal culture is based on
the principles of priority of human rights and freedoms; the supremacy of the
Constitution and the law; democratism; social justice; scientific character; continuity;
continuity and universality of legal education; availability of legal information; unity
and a differentiated approach to legal education and education.

In the report of the first President "The concept of further deepening of
democratic reforms and formation of civil society in the country," it was emphasized
that the progressive movement of society along the path of democracy and the
success of democratic reforms largely depend on the level of legal awareness and
the legal culture of people. A high legal culture is the basis of a democratic society
and an indicator of the maturity of the legal system.

It should also be noted that today in our state comprehensive work is being
carried out to combat offenses. Institutional and institutional mechanisms have been
established to ensure the rule of law and public order, peace and tranquillity. Systemic
measures to prevent offences are important in this work. In accordance with the
Prevention of Offences Act, they involve not only law enforcement agencies, but also
educational institutions, civil society institutions, citizens' self-government bodies and
the media, since it is through general, coordinated efforts that effective prevention
activities can be achieved. One of the main directions of this law is to increase the
legal culture and legal consciousness of citizens, especially young people, since the
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higher the legal culture, the higher the level of legal consciousness.

In the conclusion of this article, | would like to emphasize that, since legal culture
is closely related to legal consciousness, it is based on it, but it is an independent
category, since it includes not only socio-psychological processes fixed in the relevant
norms of law, but also the legally significant conduct of people, legal activity in the
form of law-making and its results.
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A review of the work related to the study of the problem of Internet addiction,
allows us to draw conclusions about the selective and partial nature of research,
which is associated with the multidirectional activity of researchers. One of the
contradictions that arise in this regard is the inconsistency of terminology associated
with the complexity of the study of the problem and the classification of behavioral
problems associated with the uncontrolled use of Internet resources, which leads to
further relevant contradictions related to subjectivity of interpretation of the specified
problem in applied researches.

Scientific publications are still debating how to classify the behavior associated
with excessive use of the Internet and related technologies and services [1].
Destructive behaviors that occur during or as a result of using the Internet are called
Internet addiction [2], [3], other researchers tend to use the terms "compulsive over-
use" [4], "problematic use of the Internet” (5), "excessive use of the Internet” [6].

In the aspect of studying the influence of Internet media on user behavior, the
theory of R. Davis [7] is important. In his cognitive-behavioral model of pathological
Internet use singled out the following forms of Internet dependence: 1) Specific
Pathological Internet Use - online gambling, auctions; sexual services, etc.;
2) Generalized Pathological Internet Use - multi-purpose excessive use of the
Internet, as well as spending time online without a clear purpose. The last form of
uncontrolled use of Internet resources is related to the social functions of the Internet,
including virtualized interpersonal communication. In view of this, as well as taking
into account the findings of researchers of the problem that the formation of
pathological addiction, including Internet addiction, is based on a combination of three
groups of factors (domains) - biological (including genetic), personal (temperament,
character traits), social (features of micro and macrosocial environment) [1], we
conclude that it is expedient to consider network media influence on the behavior of
Internet users not in terms of addiction but in terms of habit formation (which under
certain conditions and circumstances may be a prerequisite addiction).

In the field of network marketing for a long time, there are dynamic changes in
approaches to working with users, aimed at making targeted influences and building
complex strategies for transforming the casual visitor into a regular consumer, user,
customer [8, p.44]. The user visits a network resource or service for a specific
purpose of informational, emotional, or consumer nature. Provided he achieves his
intentions and meets his needs, he will set this resource apart from others. With the
formation of previous positive experience of using the resource, trust is formed, and
eventually conditional dependence, because giving preference only to a proven
network resource eliminates the need to find alternative or better resources, thus the
user limits himself to a certain set of digital resources, services or applications. The
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frequency and perceived benefit of such actions, according to the concept of N. Eyal
(N. Eyal) [9], form a "zone of habit", which forms a behavior that involves the
implementation of unconscious, automatic actions [9, p. 38].

These mechanisms of interaction should not be explained only by the
psychological characteristics of users, because for the developers of network
resources, including large information portals, one of the strategic guidelines is to
create a resource that would be the starting page for most audiences, or "default”
page to search for information or digital service. Thus, the result of this strategically
oriented task is formed in a wide range of users the habit of searching for information,
news, products or services only on certain resources, which caused them a previously
positive user experience and were easy to use, realized consumer needs [10, p. 217].
The stated position allows to generalize that for the formation of a habit of users it is
necessary to create the corresponding preconditions which are realized by a number
of technological receptions which are based on principles and laws of behavioral
psychology.
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XAHPOBE NPEAOCTABJIEHHA OMNMOCEPEOKOBAHOI
PEKINNAMU B KONIPAUTEPCbKUX MATEPIAJIAX
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YKPAIHA

OcTaHHiM 4acoMm BMAMB MNPsIMOI pekriamMm Ha ayamTopilo 3HUMXKYETbCSH, Lo
NnoB’A3aHo nepeayciM 3 peakuieo camol ayauTopil Ha NpsAMi peknamMHi 3BepHEHHS,
30KpeMa B KOMipamTepCbKMX TeKkcTax, onybnikoBaHux y mepexi IHTepHeT. Tak,
3BMYanHy peknamy yvepes ii HabpuanuBICTb Ta BENUKY KifbKICTb KOPUCTYBaYi 4acTo
nponyckawTb, IrHOPYKTb, pearywTb Ha Hel posgpartoBaHo. HaTomicTb
onocepeakoBaHa, TOBTO HenpsiMa, peknama moxe OyTu 3Ha4YyHO eeKTUBHILIOL,
agke ii BOYOOBYOTb Yy 3BUYHMI ONS CNOXMBa4va iH(popMaLiiHUIA KOHTEKCT, 3aBOSKN
YoMy ayauTopia B3arani He igeHTudikye abo 4acTKoBO ifeHTUMIKye onocepenkoBaHy
peknamy 1 cnpummac il sk KOpUCHUA MaTepiarn.

HesBHa, abo onocepeakoBaHa, peknama — Le nonynspusadis nesBHUX ToBapis
Ta NOCNyr 4yepes iX 3ragyBaHHS B >XYPHanICTCbKMX MaTepianax, SK-OT iHTepB’io,
cTaTTi, Tene.isinHi 1 pagionporpamun. Kpim 6e3nocepefHb0 3ragyBaHHA TOBapy Yu
nocnyru, y matepiani moxe 6yTu BkasiBka Ha BUpOOHMKa Y HagaBa4va nocnyr.

BapTto 3a3HauuTu, WO ornocepedkoBaHa pekrnama B acnekTi CTBOPEHHA W
nowmnpeHHa PR-maTtepianiB Ta imigxeBnx nybnikauin HeogHopasoBo Oyna 06’ekTom
HayKOBOro BWBYEHHSA. Hanpuknag, eTWyHy nnowuHy ob6’egHaHHa peknamm 3
pefakuinHum matepianom gocnigxkysana 0. pyweBcbka [1]. NpoHUKHEHHs PR-
TEKCTIB Y XXYPHaniCTUKy Ta XaHpoBe O(popMISIEHHA Takux Martepianis nig BUrMsSAoM
XypHanicTcbknx maTepianis 3'acoyBanu A. boroasneHcbkunin [2] Ta H. ManTyno [3].
OpHak noTpebye [OKNAOHIWOro pPO3KPUTTA MUTAHHS KaHPOBOrO OMOPMIIEHHS
HesIBHOI peknamu Ta ii BignoBiAHOCTI YMHHOMY BITYM3HAHOMY 3aKOHOAABCTBY MpPO
peknamy, Wo N CTaHOBUTb akTyasibHICTb HALLIOro AOCHIOXKEHHS.

3BaXkalouu Ha pekriaMHy «cninoTy» ayauTopil h HEBUCOKY e(PEKTUBHICTb NPAMOI
peknamn B |HTepHeT, HUHI nepea KonipanMTepamu NoCTae 3aBOaHHS CTBOPUTU A5
3aMOBHUKIB Taki maTtepianu, wo 6yayTb 3aByanbOBaHO NpocyBaTu OpeHn, ToBap,
nocnyry, ipmy, ycTaHOBYy 4uM oOpradisauito, pgobpe cnpuimMaTUMyTbCS
KopucTyBavyamun h MaTMMyTb MakCMMaribHO MO3UTUBHUI BNSIMB HA HUX. Taky peknamy
KBanicikytoTb MNO-pisHOMY — K agBepTopian, SK HaTUBHY (NPUPOAHY) peknamy,
CMOHCOPCBbKUIM KOHTEHT, LKUHCY Ta Henpsamy peknamy. OgHak nonpu HamaraHHs
AOCNIAHVKIB HABECTU MEBHI BIOMIHHOCTI Y (pOPMYIOBaHHI UUX MOHATb, CYTb i MeTa
Matepianis, fKi HUMU NO3Ha4YaKTb, 3anULLIAETLCA TIEK X: Y 3aByarnboBaHin POPMI
NPUMBEPHYTM yBary OO o0’ekTa pekrnamy 1M, OMUHAKuYM MPSAMI pPeKnamMHi 3aKmuKu,
BUKNUKATN B ayAUTOPIi 3aLikaBneHHs HAM, ccbopmyBaTu B 1T CBIZAOMOCTI NO3UTUBHUI
obpa3 Ta cxBaneHHs Uboro ob’ekTa, COHyKaTM A0 ModarnbLlunX NOB’A3aHUX i3 HUM
aKTUBHUX Oin.

o6 pocartm GaxaHoro BNAWBY Ha UiNbOBY ayguTopito, ANs PO3MilleHHSs
onocpepenKkoBaHOI peknamMu KonipanTepy akTUBHO 3any4datoTb PisHi XXypHaniCTCbKi
XaHpu. 3 ornsgy Ha ue, BapTo OOKMajHiwe 3'sicyBaTu XaHpPOoBi popMU, SKi BOHM
3a3BMYal BUKOPUCTOBYIOTb, LLOO 3aByantoBaTn pekriaMHi BigOMOCTI.
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OpHieto i3 NPOOYKTUBHUX XXaHPOBUX (hOpM penpes3eHTyBaHHS onocepeakoBaHol
peknaMmm € npomMocTaTtTs, KOMMNO3uULiNHO NnobyaoBaHa 3a BUMOramu iHpopmauinHoi
4Yu aHaniTUYHOI XypHanicTcbKoi nybnikauii. Y Takux maTtepianax 3assuyan nuvie
3ragyeTbCcs Ha3Ba KOMMNaHii Yy ToBapy (Mocnyru) i Moxe nogasaTUCS NOKIMMKAHHA Ha
1T Beb-pecypc. EdektmBHMMM cnocobamum NpUBEPHEHHA YyBarM ayautopii Ta
ornocepeakyBaHHA pekrnamMHol iHopmauii B KonipanTepCbkuUx MNpoMocTaTTaX €
BMKOPUCTaHHA LjiKaBUX iCTOPUYHMX (pakTiB, NpUHarigHO MoB’sA3aHnX 3 O0O0’EKTOM
peknamMyBaHHS, PO3MoBiAb NPO MOAHI, TEXHIYHI YM iHWI HOBMHKM, NyOniKyBaHHS
AYMKW/KOMEHTapIo cneuianicta, onuc npobnemmn Ta MOXnNuee ii BUPILLEHHS 3aBOSKM,
30KpeMa, peknaMmoBaHOMY MPOAYKTY TOLLO.

MowwnpeHo  xaHpoBOK  (hopmytd  onocepedkoBaHOl  peknamu B
KonipanTepCbKMX MaTtepianax € CTOpiTeniHr, aganToBaHUM i3 XXypHasnicTCbKOro
XYOOXHbO-MYBNILMCTUYHOIO XXaHpy XXUTEWUCbKOI ICTOPIi, aHanorom sikoi B XyZOXHIN
nitepatypi € onoBiAaHHsA. Y XYPHaniCTCbKUX >XUTEUCLKUX ICTOPIAX PO3KPMBAOTb
OoKpeMi pparmeHTn, cuTyauil 1 nepuneTil i3 XXUTTA repoiB MaTtepianis, ONUCYTb 1X
BUMHKM TOWO. Takuu nigxia CTaHOBUTb UikaBy Ans ayautopil oopMy nogaHHSA
onocepenKoBaHOl pekrnamMHoi iHpopmauil B KonipanTepCbKNX TeKCTaxX, agKe B HUX
ineTbca Npo ob6cTaBmHM 1 NPOBEMU, CXOXIi i3 TUMMU, SIKi € B YMTaMIB.

XoBalouu peknamy, Konipantepu MOXYTb BUKOPUCTOBYBATWU pPi3Hi LikaBi ans
ayauTopil ictopii. OgHy i3 Hanbinbw TemaTuyHo 3anoTpebyBaHMX HeK CTaHOBUTb
icTopist ycnixy neBHOI opraHisauil 4n niogvHU. TakoX eeKTUBHO BMNMBalTb Ha
ayauTopito icTopii Npo ycnilwHe BUPIWEHHA repodamu MaTepiany npobnem 3a
AOMOMOroK peknamoBaHoro tosapy. [Npu UbOMYy CTOpPITENIHr Yy KOMipanTepCbKnx
MaTepianax Moxe 6yTn HACKPi3HUM, KOMW Len XXaHp NOBHICTIO BUKOPUCTOBYIOTb AJ1S
yCcbOro matepiany, i parMeHTapHuMM, KONM MOro BUKOPUCTOBYKOTb K Baromum
CKNagHUK CTPYKTYPU KOMipanTepCcbKoro TEKCTY.

[ns npes3eHTyBaHHA peknamMHOl TYPUCTUYHOI iHpopMauii KonipanTepu Baano
NOCNYroByTbCSA MOAMMIKOBAHOK BEPCIEID e OOHOro XyAOXHbO-My6niuncTnyHoOro
XaHpy — NOL4OPOXHBLOrO Hapucy. Y uux maTepianax y xofi po3nosifi npo neBHY
TYPUCTUYHY MNOJOPOX aBTOP, KPACHOMOBHO OMUCYKOYM CBOI BPaKeHHS Bif Hel,
HEeHaB’A3MMBO 3ragye TYPUCTUYHY (hipMy — CMIOHCOpPa NOI34KKU, a TakoX yci dpipMun Ta
opraHisauii, ki HagaBanu cBOI Nocnyrk nig Yac 1 3aincHeHHs (aBianepeBi3HuKa,
rotenb, pecTopaH ToLo). TakoxX y Takmx maTepianax konipantep 34iMCHIOE MPOMOLL0
NEBHUM TYPUCTUYHUM MiICUAM, SKMMW BiH MOAOPOXYE | SAKi SICKpaBO ONUCYE B
NOLOPOXHIX Hapucax.

KpiM 3a3HayeHuX XaHpiB, Y KONIpaUTUHIY HEenpsMy peknamy ByarntoolTb 3a
AO0MOMOrO0 XaHpy IHTepB’to, sike LWe KBanidikytoTb 9K imigkese. Y aianorosii oopmi
KonipanTep Yepes BiANoBiai iHTepB’loMoBaHOro (NEBHOMO ekcnepTa Yn npeacTaBHUKA
KomnaHii, pipmu, opraHisauii) nogae ayamrtopil iHpopmauito, sika No3nLioHy€e NEBHUN
06’exT i hopmye Nno3anTnBHe abo NosnbHE CTaBNEHHNA ayanTopil 40 HbOro. 3a 3MiCTOM
nocTtaBneHnx nNuTaHb Ta MUOMHOK BigNOBIgen iMigxKeBe iHTEpB'I0 NoAibHO Ao
BnacHe XXypHaniCTCbKnux matepianis moxe 6yTn iHdpopmauiniHUM Yn aHaniTM4HUM. Y
nepLioMy BMMNadKy CMiBPO3MOBHMK BiAMNOBIidAae Ha nuTaHHA wo? 0e? konu? B
aHaniTM4HoMy X doopmaTi BiH Hagae Oinbll PO3ropHyTY iMimxKeBy iHGOpMaUito,
PO3KpMBaKO4M NMUTaHHA YoMmy? y sKkul criocib? wo uye o3Havae? Ta iH. 3aBasku
iMig>keBOMY iIHTEPB’t0 KonipanTepyn MOXyTb NiaBMWMTK 06i3HaHICTb ayguTopii Wwoao
neBHOro 6peHay 1 36iNbWKTKM OOBIPY A0 HLOrO, NOIHOPMyBaTW 1 NPO AIANbLHICTb
TOro 4m TOro cyf’ekra, cKopuryBaTu NOro iMigpK, coopmyBaTK ySBIEHHS KOPUCTYBaYiB
LLIOAO MOrO MICLS Ha PUHKY.

[3-nOMiXX HEBENUKMX 3a 0BCArOM XaHpiB Konipantepu akTMBHO BUKOPUCTOBYHOTb
ANsa  onocepeakoBaHOi peknamMu XaHp iHopMauinHOT 3aMiTkn. Takum KaHp
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HanbinbWw OOpeYHWU y HOBUHHOMY KOMipamTWHIY, KONW, MpuBepTaouu ysary OO
KomnaHii 4yn OpeHay, aBTOpM pO3MOBIgAOTb NPO NOAIT, iHILiMOBaHI KOMNaHIe 1
NnoB’A3aHi 3 il PO3BMTKOM, 3 aKTUBHUMU AiSMU Ha PUHKY, 3 Y4acTi0 B Pi3HUX aKUisX,
KOHKypcax Ta iH.

PisHoBMAOOM iHpOpPMAaLIMHOI 3aMiTKK, KU TeX OOUINTbHO BUKOPUCTOBYIOTL AN
ornocepenkoBaHol peknamun, € dgopmaT MiHi-nopagn. OCHOBHUI 3MICT 3a3HAYEeHUX
MaTepianiB CTaHOBUTb BaXXnmBa ANA KOpPUCTyBadiB iHopMaLis npo Te, K 3poouTu
Loch, Wob gocartn 6axaHoro pesynbTtaTy, Hanpuknag npurotysaTt CMayHy cTpaBy
3 BUKOPUCTaHHAM pekriaMoBaHOro npoaykTy. Y nybnikauii nogatTb YiTKUN anropuTtm
Ain, LOTPUMYHOYUCH SAKUX, KOPUCTYBaYi OTPUMYIOTb OYiKyBaHUW ePeKT Yn pesyrnbTar.

OcobnuBuin  akueHT BapTo 3p0obUTM Ha  OPUOUYHOMY  PO3MILLEHHI
cXapakTepu3oBaHUX MaTepianiB B iHTepHeT-npocTopi. BoHO MoOXe BignosigaTtu
HOpMaM YMHHOro 3akoHogaBcTBa abo BigbyBaTucs Bcyneped HUM. Po3MilleHHSs
Oyab-siknx popm peknamm perynioe 3akoH YkpaiHu «Ipo peknamy» [4]. 3rigHo 3i CT.
9 uboro 3akoHy Byab-sika peknama HesanexHo Big Micusa onybnikyBaHHSA Mae ByTu
YiTKO igeHTudpikoBaHa, i 4N LbOro B 3aKOHi BU3HAYeHOo Ans Tl MapKyBaHHA pybpuku
«Peknamay, «Ha npaBax peknamu». HaTomicTb SKLLO Byab-SKi peknamHi maTepianwu,
30KpemMa KonipanTepcbKi, He MapKoBaHi, TO IX MOXHa 3apaxyBaTu OO NPUXOBaHOI
peknamn. 3a 3akoHoOM YkpaiHu «[1po peknamy» BOHa CTaHOBUTb MOPYLUEHHS
topuanYHMX HopM Ta nepebysace nig 3abopoHoto [4]. Po3miweHHs onocepeakoBaHoi
peknammn B >XypHamnicTCbKuUX nporpamax i nybnikauisx 6e3 mapkyBaHHS BBOAWTb B
OMaHy ayauTopilo WOoAO0 ChnpaBXHbOl MeTU LUMX MaTepianis, y YoMy, BnacHe, 1
KPUETLCSA NopyLleHHs. BogHoyac Haronocumo, Wwo B Mepexi IHTepHeT TpannseTbca
NMOBHE MOPYLUEHHA L€l HOpMK, Konn MaTepian ©6e3 MapKyBaHHs nogalwTb nig
BMIMAO0M XXypHanicTCbKol nybnikauii, abo X YacTKkoBe MOPYLUEHHS!, KON MapKyloTb
nekcemamu, He 3a3HayeHUMW B 3aKOHi, 4yepe3 WO ayamTopia He Bigpasy IX
iAeHTUIKYE AK peknamy. [Ansa Henpo3oporo MapKyBaHHS B OMocepenkoBaHin
peknamMi MOXyTb BUKOPUCTOBYBATU NO3HAYKK «[1pOMOHOBUHMY, « HOBMHM KOMNaHIT»,
«IMigkeBuin matepiany, «Ycnix» ToLwo.

OTxe, onocepefkoBaHa pekriamMa B KOMipaWTepPCbKMX TeKCTax CTaHOBUTb
HenpsiMe, KOHTEKCTyanbHO NPUPOAHE 3radyBaHHsS NEBHOro 06’ekTa peknamu, o €
edekTUBHUM cnocobom BNNMBY Ha UiNboBYy ayauTtopito. Ona 11 NOWMpeHHS
KonipanTepu ycnilHO BUKOPUCTOBYOTb adanToBaHi Nig pekramHi Wini XXypHasnicTCbKi
XaHpu 1 nybnikytoTb MaTtepianu y dopmMmati NPOMOCTaTTi, CTOPITENIHIY, iMigKeBOro
iHTepB’t0, MOOOPOXHBOrO Hapucy Ta 3aMiTku. Po3amilweHHs Takux maTtepianis B
IHTEpHET MOXe MapKyBaTMCA Bi4MNOBIAHO 4O HOPM 3aKOHOA4ABCTBA NPO peknamy abo
3 MNEeBHUM TMOPYLWIEHHAM LMX HOPM AS1 MOCUMIEHOro BYyaritoBaHHA peKnamMHUX
BigomocTen.
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YKPAIHA

AKkmyarbHicmb memu 0ocniOXeHHS. Ha cydacHoMy eTani po3BUTKY EKOHOMIKM
CMNOCTEepiraeTbCsl CyTTEBE 3pOCTaHHA poOfi NauHM B CUCTEMI BUPOOHMUTBA,
nepcoHan cTae He TifbKM CTpaTeriyHUM pecypcom i 06’eKTOM ynpasriiHHA, a W
YUHHUKOM POPMYBaHHSA KOHKYPEHTHMX nepesar Oyab-Akoro nignpuemctea. HuHi B
chepi ynpaBniHHA NepcoHanoM KOYYUHI BU3HAHUMA SK BaXMMBUWA IHCTPYMEHT
NpoeCinHOro Ta 0COBUCTICHOrO PO3BUTKY NPAaLBHUKIB, @ TAKOX AK O4HA 3 Cy4aCHUX
YHKUiIK  KagpoBOi Crykbu. 3acTOCyBaHHA KOYYMHrY Y BITYM3HSAHIN nNpakTuui
MHEEKMEHTY Ha Cy4acHOMYy eTani € OfHIiel 3 HanakTyanbHiWmx Yy cdepi
MEHEMKMEHTY Ta KOHCanTWUHIy, agxe B YMOBax naHAeMii BinblUiCTb KepiBHUKIB
3pO3YyMiNu BaXIMBICTb BUKOPUCTAHHS L€l METOANKN AN MOTUBYBAHHA Ta HaBYaHHSA
nepcoHany.

AHani3z ocmaHHix 0ocnidxeHb i nybnikauit. NMpobnemaTnky BUKOPUCTAHHS
nepcoHan-TeXHOsIorn y NpakTuli ynpaeBniHHS NepcoHanom akTUBHO AOCHigKyBanu
Taki HaykoBUi: E.Mapcnoy, M.Pen, [)x.CmapT, H.Tomawek, [.>Kenyasko, [x.Bitmop,
M.XoykiHc, H.Cwmit, B.l'ypieBcbka, H.flleB. H.®wxunk, M.Harapa Tta iH. OgHak y
HayKoBi niTepaTypi Gpakye KOMMIEKCHMX po3poboK Wwoao (hOpMyBaHHSA CUCTEM
ynpasriHHA NIOACBKMMU pecypcamMu NiNPUEMCTB Ha 3acafax KOYYuHry, ocobrimeo
noB’sisaHuX 3 naHagemieto. Came Ui acnekTM LWOAO aKTyanbHOCTI 3a3HayeHol
npobriemaTukn y cydacHMx ymoBax 3yMOBUN BUBIp TEMU OOCHIOKEHHS.

Memoro nybrikauii € O0BrpyHTyBaHHA CYTHOCTI KOYYMHIY $IK HaB4YanbHOI
nepcoHan-TexHosorii B cUCTeMi ynpaBfiHHA MepcoHasioM B Nepiof >XOPCTKUX
KapaHTUHHUX OOMeXxeHb Ta 1i poni Ans nigBUWeEeHHS e(eKTUBHOCTI ynpasiHHA
nepcoHarnom Ta MoBHOI peanisauii Tpy4oBOro noTeHuiany nignpMemMcraa.

Buknad ocHogHO20 Mmamepiarly 0ocrioxeHHs. Y cdepi ynpasfiHHA NIOACLKMMU
pecypcamu NignpueMCTB CbOroAHi akTMBHO po3pobnsATb Ta LUMPOKO YNPOBagXKYOTh
HOBi  IHCTPYMEHTW  ynpaBniHHA  NOACBKUMW  pecypcamn,  cepef  SKUX
HannonynspHiwnm ctae koy4dnHr. Coach (Co-achieve) gocnisHo nepeknagaeTbca 9K
CniB-A40CArHeHHs abo JoCArHeHHs pa3oM. CnodaTKy KOYyYMHr 3'aBMBCA B CNoOpTi. Y
Gi3Hec-opraHisauigx KOyYMHr Npautoe 3a TUM XXe NPUHLMUMOM, WO i B CNOPTi: 3 KOy4eM
npawoTb JOCBIAYEHI ynpaBniHui Ta MeHepKepn, SKi TOYHO 3HAKOTb, YOro XOuYyTh i
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PO3YyMIilOTb, WO AN NiQKOPEHHS HOBUX BEPLUMH HEOOXiAHO OCOBUCTICHUIN PO3BUTOK.
KoyumHr noknukaHmi gonomMorTM TMM, XTO Xo4e gocsraTu GinbLioro, po3smBaTti CBOI
nigepcobki sKocTi, a came soft skills. [1]. IcHye 6e3niy BU3HAYeHb NOHATTA «KOYYUHI»,
cpeeq AKX MOXXHa HaBecCTU Taki:

— KOYYMHI — Ue NapTHEepCTBO 3 KIi€eHTaMu y KpeaTMBHOMY Mpoueci, Lo
NPOBOKYE HOBE MWCIMIEHHA Ta Haguxae KnieHTa 36inbWwnTn A0 MakCUMyMy CBIl
ocobucTun Ta npodecinHni noteHuian [2];

— KOYYMHr — Lie cuctema peanisauil cnifbHOro couianbHOro, 0COGUCTICHOIO 1
TBOPYOro MnoTeHuiany YYacCHWKIB npouecy poO3BUTKY 3 METOK ofepXKaHHSA
MakCMMarnbHO MOXIMBOrO e(heKTUBHOIo pesynbTarty [3].

KoyumHr npoBoanTbCA He3anexHok ocobor (koydepom) sk iHOuBIgyanbHa
poboTa 3 kepiBHMKOM [4]. OgHa 3 OCHOBHUX LifieN KOYYUHTY — Lie HaBYUTU FOOUHY
AaymaTu no-Hosomy [5].

CyyacHe ynpaBniHHA B CTUMi KOy4yuMHra — ue nornsg Ha nepcoHan ¢k Ha
NOTYXXHUA O00aTKOBUM pecypc MigNpUEMCTBA, A€ KOXEH MpauiBHUK — YHiKanbHa
TBOpYa OCOBUCTICTb, 3a4aTHa CaMOCTINHO po3B’A3yBaTh BaraTto 3aBAaHb, BUABNATU
iHiliaTMBY, pobuTtn BMBIp, BpaTn Ha cebe BigNOBI4ANbHICTE N NPUAMATK PiLLEHHS.
Came us nepcoHan-TexHonoria gonomMarana niogsiMm po3sMBaTUCS, OCBOOBATU HOBI
HaBWYKM Ta gocdaratm Benukmx ycnixie. OcobucTti Ta kopnopaTtuBHi Uini cTaBanu
Ginbw ycBigOMNEHMMU Ta Yy3rogkeHumun. Tenep uUe HeAeweBUn, ane ayxe
edpekTUBHUIN 3acib AOCArHEHHS KOHKPETHUX YCNiXiB Y AiNbHOCTI NignpuemMcTs [6].

B ymoBax nangemii COVID-19 6inbwicTe KOMMaHii CTUKHYNUCS 3 WaKuMu
npobrnemamu: nagiHHA NpogaxiB Ta MNOMNUTY Ha MNPOAYKLiD, CKOPOYEHHSA Kagpis,
HEMOXINMBICTb peani3auil npoayKuii Yepe3 KapaHTUHHI OBMEXeHHs, HeaoCTaTHS
KBanicpikauis Ta HErOTOBHICTb NPaLiBHUKIB 4O PO3PO6KM HOBMX CTpATEriYHMX pilleHb
B YMOBax KapaHTuHYy. BCi BOHW NigWTOBXYKOTb KEPIBHUKIB MigNPUEMCTB 3BEpTaTUCSA
A0 Koy4yepiB 3a KOHcynbTauiet. PoboTa 3 6i3Hec-koy4epomM OOMOMOXKE Po3pobuTu
cTpaTerito po3BUTKY NepCoHary i KoMnaHii 3aranom, nobadnTn i ckopurysat poboTy
KOXXHOro cniBpobiTHMKa BiANOBIAHO A0 MOTOMHWMX 3aBhaHb, @ TaKOX HanaroguTtu
edeKTMBHI KOMYHiIKaLii BcepeanHi komnaHii. Koyy cnpsimoByee i fae cnispobiTHMKamM
MOXINUBICTb BpaTn Ha cebe BignoBiganbHICTb, Aenerye NoBHOBaXeHHs. barato xTo
cborogHi gobpe posymie, WO HepeanisoBaHWi NOTEHLian nepcoHany — e BTpaveHa
BUroaa BCiel KOMNaHil.

3a3Bnyan Koydi KOPUCTYKOTbCS TeEXHikamu, ki 6asyloTbCss Ha ncuxosnorii
ocobucTocTi (Tabn. 1). 3 KoXHUM pokoM noTpeba B ynpasriHHI TanaHTaMu TinbKu
3pocTae, y 4eproBui pa3 ooBoaa4um Toln akT, Wwo came ob6aapoBaHi cniBpOBIiTHUKM €
HanBINbLLOK KOHKYPEHTHOW nepeBaroto Oyab-AKol opraHisauii. Ha nepwwin nornag
KOYYMHT 30Aa€ETbCA YUMOCh HE3MIPHUM, YUMOCD, LLIO He Nigndrae KirbKiCHOMY Onucy.
Ha nokas 3BOPOTHBLOroO 3a OCTaHHE AeCATUNITTA Byrio NpoBeAeHO BESUKY KiflbKiCTb
AOCHNIgXEHb i3 METO BU3HAYEHHS e(PEeKTUBHOCTI KOYUUHTY, SiKi 4OBOAATb, WO Len
npouec MOXHa i NOTpPiBHO BUCMOBMOBATU B KOHKPETHUX uudpax. Taki 3axogm
nepeBoaAaTb poboTy koyva B po3psa bisHec-nocnyrn, dka MpUMHOCUTL BigYYTHUIA
Gi3Hec-peaynbTar.

KoyuumHr Takox He no3baBneHnn HegoniKiB, i SKLWO MOro BUPILWXTL 3acToCyBaTh
KepiBHUK opraHisauii, SKun mMae nuwe TeopeTUYHi 3HaHHS NMPO HbOro, TO BiH MOXe
3iWTOBXHYTMCA 3 TakMMmy npobrnemMamu, sKi MOXyTb nOripwmTn 1i CTaH 3a
NoKasHWKaMKn LisinbHOCTI YN MOXe BMAWHYTM Ha caM iMifX KepiBHUMKa K nigepa

(pnc. 1) [8].
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TeXHiKN KOYYUHT

Tabnuuys 1

/, AKi 6a3yOTbCA Ha nNcuxonorii o0cobucTocTi

TexHika 3-[1

TexHika GROW

ABC-TexHika

- HauineHa Ha
MakcumMmaribHO LWIBWAKY
KOHLeHTpauito Ha
NOTEHUINHUX PilLEHHSX, SKi
yYeHb MOXe YCBIOOMUTW i
3a peanisaudito  SIKMX BiH
MOXe B3ATM Ha cebe
BiQMNOBIAANbHICTb;

- CyTb TEexHiku: Ha
noyvarky BU3HAYaEeTbCA
npobrnema, ska noTpedye
BUPILUEHHSs, BUABNAIOTHCH
TPU acnektn npobnemu
noB'a3aHi 3 cuTyauieto, Wo
cknanacsl, BKMOYEHMMWU B
Hei noabMn | gaHuMK
yYHEM, BU3HA4aloTbCA
BapiaHTn BUPILLEHHS
3a3HavyeHnx acnekTiB
npobnemu i, HapeLwTi,
y4eHb i Koyu
KOHLIEHTPYIOTbCSA Ha
npakTUYHOT peanisauii
ONTUMarnbHOro BapiaHTy
BMpiLLEeHHs npobnemu.

- Oepe noyatoKk B
npakTuLi CNOPTUBHUX
TPEHepiB;

- FPYHTYETbCA Ha
rPaMOTHOMY BUKOPWUCTAHHI
nMTaHb i OOTPUMMaHHS
MocCnigoBHOCTI Ain;

- NUTaHHA
CcnpsiMOBaHi Ha
KOHKpeTm3aLito MeTn
(Goal), siky y4yeHb nparHe
0OCArTU B XOAi KOYYWHrY,
noTim yBara
nepeMnKaeTbCcs Ha
pearnbHiCcTb (Reality)
nepenbavyBaHuX nin;
OOCNIOKYIOTLCA  MPaKTUYHI
BapiaHTu gin (Options), siki
MOXyTb OyTuM obpaHi ans
OOCATHEeHHA  nocTaBrieHol
MeTw;

- dokyc yBaru
3miwyeTtbcs Ha sonto (Will)
0o peanisauii  obpaHoro
onTMMarnbHOro BapiaHTa

ain.

- npoueaypa, npu skin
KOyd  nocrnigoBHo  3ajae
NMATaHHA Y4YHEBi, a Y4YeHb
dopmye wWupi Bignosigi Ha
NocTaBfeHi MUTaHHS;

- yYeHb CaMOCTINHO B
npoLeci Bignosigewn Ha
NMUTaHHA  Koyya  gocsrae
PO3YMiHHSA TOro, AK
HamnycniwHiwe BUPILLNTY
nepeg HUM npoodnemy;

- NUTaHHSA Koyya
rpynyoTbCd B TPU  HU3KK
nuTaHb, WO  3a4arTbCa
y4HeBi MOKpokoBo. Kpok A
npu3Ha4YeHnn 3'acysatu
PO3yMiHHA  cuTyauii, LWo
BMHMKNA, KPOK B noBuHeH
YTOYHUTHK, WO Morno Oytn
Kpawe B faHin cutyadii, i,
HapewTi Kpok C noBMHEH
BCTAHOBUTU PO3YMIHHSA, $IK
3pobuTtun KpalLe. ABC-
TexHika MOXXe ByTK
edeKTMBHO BMKOPUCTaHa i B
PEeXnMi CaMOKOYUiHra.

cgpopmosaHo 3 [7]

HeroToBHiCTb NpUAMATK HOBi AYMKM

ZN

BuUHWKHEHHS

Ctpax BTpaTtn Bnaau _
CUCTEMHMX 3MiH

Mpobnemu 3actocy-
BaHHA KOYUMHry

Onip nignernux 3amiHam

Puc. 1. NMpo6nemu 3acTocyBaHHS KOYYMHIY KepiBHUKaMu
835mo 3 [8]

BnpoBagKeHHA 3MiH 4epe3 KOYYWMHr Hanpsamy 3anexaTb Bif CUCTEMHOI
rOTOBHOCTI opraHisauil. [Ans edeKTMBHOro 3aCTocyBaHHS KOYYUHrY B OpraHisauil 3
OOKy KepiBHMKa HeobXxigHa cniBnpaus 3 npodecioHanoM-koy4epom, NocTinHa poboTa
Hag coboto, CBOIMK CTepeoTMNamu, NEPEKOHAHHAMN Ta pPiBHEM CaMOOCBITU. ToOTO
KOYYUHI HE 3MOXe LOMOMOITU NI0AMHI, gKa He Xo4e 3MiH. Lle BupaxaeTbcs B TOMY,
o BoHa Haxae oTpumaTu pesynbTaT, ane npy UbOMY He rotoBa [0 XOAHWX AiA,
LWyKalo4n BUNpaBOaHHA CBOEI MACUMBHOCTI, €OWHUK Croci® oTpumaTu rapHuUn
pe3ynbTaTt — nodnHatu 3 cebe, Ta giaTu.
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[NepeBaramn 3acTocyBaHHA KOYYMHry B OpraHisauigx €: dopMyBaHHSA
edeKkTMBHUX poboYMX KOMaHA; BM3HAYEHHS KOHKYPEHTHUX nepeBar KOMMaHil, sKi
AafyTb MOLWTOBX A0 YCMWHOro YHKUIOHYBaHHA NIAMPUEMCTBA | BMKOPUCTaHHA
BCbOr0 MPMXOBAHOro noTeHuiany nianpuemMcTsa. TakoX 3a [OMOMOrow KOYYMHry
NiABULLYETLCHA piBEHb MOTMBOBAHOCTI NepcoHany. Yci npauiBHUKM opraHisauil Ta
KEepiBHALUTBO paLuioHanbHO BMKOPUCTOBYKOTb Ta YNpaBnsiOTb CBOIM  4YacoMm.
3’ABNAETbCA CUCTeMaTM3alis 3HaHb B OpraHisauii, BiAnpaubOBaHICTb LWBUAOKOT
peakuil Ha KPpUTUYHY cuUTyauito B opradidauii. [lepcoHan ctae camMOCTINHILWLMM Y
MOLWYKY BRNacHMX piweHb Ta ©GadeHHi cuTyauii. 3pocTtae piBeHb AOBipU MiX
agMiHICTpaUielo Ta iHWUM nepcoHanoM nignpueMcTBa BHACIIQOK MOKPALLEHHS
KOMYHiKaLin Ta nNiaBULWEHHSA pIiBHS [eneryBaHHS MNOBHOBaXeHb. 306inbluyeTbCs
pe3ynbTaTUBHICTb MNOCTaBNEHUX 3aBAaHb, NIABULLYETbCA PiBEHb OCOBUCTICHOT |
KoprnopaTuBHOI penyTaLlil.

BucHoBKU. BnBuMBLUM Ta npoaHarnisdyBaBLUM Mpouec YNPOoBa[KEHHA KOYUUHTY
B CUCTeMy YynpaeniHHS NIANPUEMCTBOM, MOXHa CKasaTtu, WO MOro ePekTUBHICTb €
TMM NaKMyCOBUM Nanipuem, SKum 4ae MOXIIMBICTb OLIHUTM BHECOK KOy4a Yy PO3BUTOK
nignpuemcTea. lNpn UbOMy He Mae 3HaYeHHs, AKa cneuianisaudis nianpPUeEMCTBa,
npuBaTHe YW akuioHepHe ToBapucTBO abo paepxaBHa opraHisauia. OuiHuTK
pes3ynbTaTUBHICTb MOXIIMBO TiflbKM 3a HAaSBHOCTI YiTKO MOCTaBMEeHUX uinen i
Y3roKeHUX 3aB4YaCHO BUMIPHUX KPUTEpIiB, OCKIMbKM AIMCHO UiHHI pesynbTaTu
B3aemogii € nnogamu UinecnpsMoOBaHOro cniBpobiTHMLTBA ABOX B3aEMOLOBIPYMX
CTOPIH. Y NpOLECi KOYYMHIy CrnocTepiratoTbCs rMMboke NPOHUKHEHHSA Ta BUBYEHHSA
ANHaMIiKM Woao uinen, ski nepecnigye krieHT. Lle s3ymoBneHo Tvm wWo, B nepiog
nangemii COVID-19 3’aBnsitoTbCS HOBI «NpaBuna rpu» Ha PUHKY, WO 3yMOBIOOTb
BENUKUIW NMONUT Ha nocnyrn npodecioHanis, ski AONOMOXYTb TpMMATUCH Ha NnaBy
NiANPUEMCTBY-3aMOBHUKY B TakKMUX HEMNPOCTUN Yac. Axe came NpodecCivHi HaBUYKK
Ta TMOBHE BUKOPUCTAHHA MNOTeHuiany npauiBHUKIB cCipuse e@eKTUBHIN i
AOBroCTPOKOBIN OiSASIbHOCTI NiANPUEMCTBA HaBITb B TAKUX BaXKKMUX YMOBaX.
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