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FORCE STUDY OF REACTIVE LOADS IN KINEMAT IC COUPLES OF A WORK ING CAPACITY TURNING
MACHINE WITH COMPLEX SPACE MOVEMENT AND V ARIABLE VOLUME

High productivity when performing finishing technological operations, as well as technological processesxafg loose fine
dispersed substances, can be achieved with the use of equipment in which working containers perform complex spatial moverdatd,
various types of developed felting machines with complex spatial movement of working containers avenkrEach type of such equipment
corresponds to the implementation of various felting technological operationseparation of parts from sprues, grinding or polishing of
products, cleaning of metal parts from corrosion or mixing of loose fiigpersed sbstances. During the operation of the rolling equipment,
various reactive loads arise in the kinematic pairs, which depend on the design features of the machines. With the usautbriated
design system "SolidWorks", 3D modeling and further strengtise@rch of a model of a rolling machine with a working capacity with
complex spatial movement and variable volume was performed. In the kinematic chain of the machine under study, an addit@nad
connecting rod link with rotational and translational kiematic pairs is used. During the performance of the force study, the reactions in all
rotational and translational kinematic pairs were determined, the influence of the change in the interaxial distance of tirkimg capacity
and the additional moving lk of the connecting rod on the maximum values of the reactions in the kinematic pairs of the machine was
investigated. The presented results of analytical studies can be applied in the relevant design bureaus of radhdimg enterprises at the
stage d designing equipment with complex spatial movement of working capacities and felting technological processes.

Key words: reactions, spatial mechanism, connecting rod, working capacity.
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STUDY OF THE EFFECT OF PRECURSORS ON THESTRUCTURAL CHARACTER ISTICS OF SYNTHETIZE D
ZNO NANOPARTICLES

In this work, zinc oxide (ZnO) nanoparticles were obtained by direct precipitation method in aqueous solution using tweliffe
precursors? zinc acetate dihydrate and zinc chloride under the same synthesis conditions. The effect ef sklected precursors on the
structural parameters of each synthesized sample was evaluated usingyXdiffraction (XRD) analysis. The results of the analysis
demonstrate the synthesized ZnO phase with a hexagonal wurtzite structure and the average ltitgssize of 28 nm for both studied
samples. Based on the XRD data, the interplanar spacing, crystallite size, dislocation density, and micro strain werersetdondifferent
crystallographic planes. Analysis of the obtained values shows slight @iffees in the formed crystalline materials depending on the used
precursor. The calculated structural parameters of the synthesized ZnO nanoparticles are in good agreement with the staedartbd
data (JCPDS 36451). The effect of selected precursors the lattice constants, unit cell volume, Z& bond length, and crystallinity of
synthesized ZnO samples was studied. It was established that the sample obtained from the zinc acetate dihydrate prechesacierized
by the absence of impurities anddtier crystallinity (93%) compared to the sample synthesized from zinc chloride, the crystallinity of which
is 86%. The results are of practical value for simple synthesis of nano dispersed forms of ZnO and its possible applitatida finishing.

Keywords: zinc oxide, nanoparticles, zinc acetate dihydrate, zinc chloride, XRD analysis.
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BABYCH ANTONINA, TELUSHKA SVITLANA , BITSENEVA TETYANA
National University of Technology and Design

DEVELOPMENT OF A COL LECTION OF WOMEN'S L IGHT DRESSES TAKING INTO ACCOUNT THE
CHARACTERISTICS OF TH E CUSTOMER'S FIGURE

The use of classic color and design solutions in the development of modern models of women's clothing in the "retrotragte at
the attention of fashion industry specialists, since fashion occasionally retumour society due to the creation of stylized models of
products with a referenceo the past times of thed92071970. is traced by a chain of specific actions from the "birth" of an idea and the
creation of a creative source to the execution of a sketchj@ct with the selection of materials and accessories and the detailed development
of the design of the products of the collectiofhe article researched and analyzed the issue of creating an assortment of modern dresses
from different materials, taking mto account the features of the customer's figure and consumer preferences. The types of female body shapes
were analyzedThe article researched and analyzed the issue of creating an assortment of modern clothes for women of various purposes,
designs andmaterials. The issue of constructivism in clothing design was investigated and analyzed. An analysis of Ukrainian brands of
clothing manufacturers was carried out with the help of Google surveys of consumers of different age groups. The expefligngy o
development has been theoretically proven.

The results of marketing research on the possibility of using bold constructive ideas and color solutions in women's diottieg
"retro" style are givenA sketch project, 3D models of the range of the clogh@ollection of the women's range group have been developed.
Design and technological documentation for products has been develofedndustrial sample of a light dress of the women's range of the
developed collection was produced. The development wasduced into production at the FOP *“style", BerdychivThe expediency of this
development has been proven theoretically and experimentally.

Key words: assortment, figure type, design, manufacturability of the model, research, demand, product.
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THE DIFFERENT APPROA CHES TO THE TRANSFORMATION OF REACTIVE
POWER INTO AN ACTIVE POWER

The relevance of the development of modern problems of the electric power industry in connection with the
depletion of the planet's natural resources is undeniable and initiates the development of new physical and technical
solutions with the practical use of known natural phenomena. The method of this work is to propose, justifying the
expediency of a possibEcheme of a resonant converter of reactive power into activity and conducting an analysis of the
electromagnetic processes occurring in them. The proposed schemes combine the presence of resonant parallel and resonant
circuit complexes. The difference is the way they are implemented. For the data of the joint circuit, the feature is the
presence of two inductively coupled activeactive circuits, but different in the ways of creating resonance conditions. For a
circuit without an additional power sourceit is shown that the successful implementation of resonance conditions is possible
by choosing the appropriate element base. For a circuit with an additional source of harmonic voltage, it is shown that for a
suitable setting it is possible to completedliminate the negative influence of the converter circuit on the source of reactive
power. Calculations for the experimental model show that with the appropriate selection of the element base, it is possible t
obtain a conversion factor of ~ 1.0 with aimimal effect on the current in reactive power sources. Given the calculated ratios,
the mathematical apparatus of the theory of electric circuits was used to substantiate the principle possibility of resonant
transformation of electrical energy. Thus, meads of calculating the characteristics of transient processes in closed circuits
with active-reactive elements. For the first time, with the justification of practical power, we offer the possibilities of the
scheme of resonant transformation of reactiygower into active power, and an analysis of the electromagnetic processes
occurring in them is carried out. The proposed work was initiated by the current needs of the electric power industry, caused
by the depletion of natural resources and the rapidlyayring needs of the world economy. The results of the work illustrate
the practical possibilities of creating real schemes for converting reactive electricity into active electricity.

Keywords: electric power industry, resonant activeactive electrical cicuits, electrical power conversion.
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Introduction
Resonance as a key to "energetic spike" in oscillatory systems of any physical nature was first pointed out
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in the works of Nikola Tesla. As it follows from his publications the main problem wdéchanded immediate
solution was the problem not only resonant generation but and wireless transportation of the electrical energy on the
long distances. With this goal Nesla built and successfully tested so named "Wardenclyffe Tower". It was the first
telecommunication facility which was intended for commercial transatlantic telephony, broadcasting, and
demonstration of the energy wireless transfer. No less important problem of our time is a problem of the effective
conversion of the energy differentnkis (solar, wind, thermal) in the electrical energy which is the indisputable
factor of the Humanity comfortable existence. In this connection, it should be noted the obvious interest of the
world scientific community to all practically possible technigl@borations which are directed on the solution of the
abovemarked problem of the modern electrical power engineering.

Brief literature review, the investigation purpose

The first type of patented electrical energy converter this is widely known &sThes | a t ransf or mer
is the super effective resonant amplifier of high voltage with the transformation falcter1000 [1]. Many works
dedicated to the investigatiasf this device, for example {2]. Among them, a search can be distinguished of
determined optimal solutions of further increasing efficiency the "Tesla transformer" proper [2]. The publication [3]
represents itself a practical manual for designing and creating the powerful many aim electrical energy converter for
different fields of apfication. The investigations of the transient processes in the inductive coupled resonant circuits
of the "Tesla transformer" with the attraction of the electrical circuit methods were conducted by authors of the work
[4]. The got results and the numeriedtimates agree fully with the inventor qualitative conclusions which were
formulated else at the last d¢ary beginning. The articles [B] are dedicated to the ndraditional methods of
conversion the different kinds of energy. So, the innovative agpes to the cosmic apparatuses energetic have
been formulated on a base of the theoretical investigations of the vacuum quant states, substance stability and
gravitation [5]. Technically based suggestions to convert a heat in the electrical energendediély Patents [6,

7]. The workable and quite effective resonant converters of electrical energy are represented in the works [9, 10]. At
last, the appearance of the Patent [11] with a quite high area of application is conditioned by the practitdbintere

the resonant reactive power amplifying. The invention subject is related to the impact excitation systems in the
power engineering but can find application in the uninterrupted feeding sources and the electromagnetic oscillations
transmitters for crating the supepower probing signals.

The essential demerit of the known suggestions of the energy conversion based on the resonant phenomena
in the electrical engineering systems (also and in the Tesla transformer!) is the reactive power outputemhat is v
problematic for a practical usage. In this connection, a transformation of the reactive power in an active one which
can be used for different works fulfilling has the practical interest. A practical solution of this problem can be
realized with help bscheme from two inductively coupled resonant circuits. The first of them is the parallel one and
the second circuit is the serial circuit. The physical essence of the present suggestion consists in following. The
reactive power from a source is fed toiaput of the first parallel circuit. The latter one is excited in the "current
resonance" regime when the currents in the reactive power source outputs equal to zero and when their influence on
this source is excepted fully. At the expense of the indeictoupling, the signal is transmitted to the second serial
circuit tuned on the "voltage resonance" what allows to maximize the output electrical power in resistor which is the
converter active load.

In the converter represented variant the conditiongiforhn e cur r ent resonanceo in t
are being created at the expense of its parameters corresponding choice which is directed on what to exclude the
converter influence on the processes into the reactive power source and to staldiéectheperation in whole.

The other method of the resonant conditions creation in the input parallel circuit is possible. With this goal,
the additional source of the harmonic voltage is being introduced. The appointment of the latter one analogically to
the previous variant consists in what to exclude the energy interchange between the converter and the reactive power
source.

Physically, the action of the additional source in the input parallel circuit with the real parameters can be

interpreted as intradci ng some conditioned fAnegatived i mpedance \
resistance and inductive coupling with the output <circ
circuit [12].

The aim of the present workis the pasible schemes suggestion of the resonant converter of the reactive
power into the active one and the processes analysis in them. These schemes are united by the existence of the
resonant parallel circuit and resonant serial circuit. The difference betiveesthemes consists in the realization
methods of their principle action. In the first scheme, this is the choice of the corresponding element base. In the
second one, this is the introduction of the additional auxiliary source of the harmonic voltage.

Problem formulation, calculation expressions
Electrical schemed'wo possible schemes of the suggested resonant conversion of the reactive power into
active one are represented on Fig. 1.
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Fig. 1. Electrical schemes of the resonant converter of the reactive powato the active one
a) the scheme without the additional auxiliary source of the voltage;
b) the scheme with including tle additional auxiliary source of the voltage E

They are united by the availability of two inductive coupled resonant cificditand 2. The first of them is
excited in the fAcurrent resonanceo0 r egi magime [L1fh dhesecon
load of the converter suggested schemes is a resistor in the second resonant circuit. The reactive power source is the
inductance (with current and with voltage) fed by a current. Difference between the schemes represented variants
cons sts in the methods of the #f¢Llmnthestheme (enFig.i.anacmedione x c i
of the necessary conditions is realized at the expense of its element base choice. In the scheme (on Fig. 1. b) this
problem is solved bthe introduction of the additional harmonic voltage.

Action Principle. Naturally, electromagnetic processes in the converter circuits affect the current and
voltage in the reactive power source. If the cirgut i s exci ted i n # cldnotraffecttthe r eson

processes in the inductantel ; because the current in the output conductors is Zgro= 0 and the potential

difference at the output of the source should determine the véltaget on the capacitors without distortionC,

Next, the electromagnetic energy in circiitl due to the inductive connecticn L,-L, L s transferred to
circuiti 2. The | atter litagexcietsed aine etbohenolvee which all ows
active power. current flowing in the load of the conveiter, .

The relation of the active power on the output to the input reactive power is the quantitatsformation
index of one kind of the electromagnetic energy in another with help of the resonant converter suggested schemes.

It should be marked the common distinguished particularities of the suggested electrical schemes. The first
ofthemconsists n t he application of the parallel circuit wii
influence on the processes in the reactive power sou
circuito with 1t hetalfowsatd magngize the cutpub active poweo in thehcanverter load.

Let us consider each represented scheme separately.

The reactive power converter to the active one the scheme of which consists of two résloGawircuits

withoutt he v ol tage additional source (Fig.

As it was pointed out, the necessary conditions ¢
realized at expense of the according element base choice.

For the solution of the formulated probleme shall accept the following statements.

1. The suggested scheme of the converter consists of two inductive coupled resonant circuits: parallel and

serial.
2 The frequencies of these circuits equal between to each otﬂewpn w, = ni is the resonant

2
frequency of all converter scheme.
3 The first resonant circuit 1 is connected in paraIIeI to the reactive power source (the inductanée coil

L,) with the harmonic current and voltageU , (t) =U  sin(w ¢ (U, 71 is the amplitude,w i is the

frequency,t T is the time).

The calculation relationships for theoretical justification of the accepted schemashilityr are based on
the physically Atransparento phenomenol ogical Sstatem
methods of the theory electrical circuit [11].

We start from the second serial actieactive circuit. The state equatibas the view [11]:

0]

aa - .
QMLz' O+R 8‘9 W(klz \/L(rlz) J, @ = (:
wC
¢ ¢ 2 -
where ki [0,1] i is the electromagnetic coupling level coefficient between inductdneégsand L, .
. . . 1 . .
In the resonant regime with frequenty w = — the connection between the currents are being
L.C
2 2

installed the expression:

N N R X - 75 O T A
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iW(kle'/Lle) )
J, = - Nl (2

2 2

R

2
In the first parallel activeeactive circuit the next equations system can be written:

Té(ile+Rl) 0, iwk, \OL, J, OU_ =
i 0 1 5 @)
: “iwe,

12

where U _ is the voltage on the parallel branches of the considered circuit.
From expressions (2) and (3) the currents in the parallel branchgsand J,, can be found.
1
' 8 k2 GwL,) (G
i+l L) ()
1 1
R
¢
J,=U_ twvC,.

Their sum determines the curréntly; in the output conductors from the reactive power source to the
parallel resonant circuit [11].
Skipping the mathematical transformations [12], we receive that

Qz

- QO: Ot~

2

—_

1

@ll
(@]

(
.

_ a k., qwL,) (On,)
|WL1+§?1 + 12 F\i 2

Dependencies (4) and (& shall rewrite in the format which is comfortable for the next analysis.

- QD: Ot

o
N
=
=
-
N
Ks)
OB BB
N
IrO: 0 O: O O O

2 g

2

é 1 0
Ty,=U_. &wC, - 0
~ 1 . . 2 i se e
i 2 iwL, +R, 1 K, Q0Q,)00
(6

I
i L " . U
13,= -k, O QO—0 = ,

. . 2 . ]
f L, IWLl + Rl (1 I4'12 Qlon)O

wl, W, | . . .
whereQ, =—,Q, = I areQ T factors of the resonant circuits of the converter, correspondingly.
1 2
It is obviousf rom t he physical considerations the fAcurren

demands quite small of the active resistance and quite weak electromagnetic coupling with the serial circuit. These
facts determine the converter minimal influelocethe reactive power source.

o

aR 0

Neglecting summandgs— @ 1 andk, " 1, we shall receive the next expressions from the formulas
c wL, -

(6):
é a 1 0
1 Jo, ® Uy adwC 1)
1 ! o iWL1 = ‘
i (7.
) .. L, 1
2J,0 U, K, [8Q,6—0
i ' L, wL,
. . 1 . .
In the resonant regime (with frequgher = ) the expressions (7) accept the view:
L1C1

é Jo, © 0,
1
i . L, 1 (8]
13,° Y. 1, [6 Q,6-0
i L, wlL,
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It follows from (8), the current in the output wires from the reactive power source will equal to zero and the

voltage on the parallel circuit branches will equal to the voltegthe terminals of this source,, =U .

The ratio of the output active power and the input reactive power (the conversion coefficient) can be
written in the following way:

¢
place.

P ar. o6
K=—= _k122 a@i 6Q.0
Po [ L1 -

The got dependency is the main ulkksof the accepted

1 -

idealization.

(9

According to (9), if

AL, 0 , : o : ,
kfz %L—O 6@, 1 then not simply conversion but even the resonant amplifying the electrical power will have a

For the numerical estimates, we transform the dependencies (6) witlalizimg to the current amplitude
in the reactive power source inductance.

We receive that

—— = =

-

—_

J

are represented on Figi Fig. 4.

~ae

n
2

éLo ﬁa?__\ (1+k122 Ql @)
L % — ¢
€7 e, +(1 +k, @ Q9

J

2

L
Ky, 6= ©1 Qp
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The calculated graphical dependencies for the converter experimental model with the considered electrical scheme
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Fig. 2. The graphical dependencies of the excited currents on thefgctor of the parallel circuit under

L0=L1:L2= 14. 8 OH
a) Qz = 5,k12 = 005, b)Q2 = 10,k12= 0.05
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Fig. 3. The dependencies of the excited currents on the electromagnetic coupling level under
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Fig. 4. The illustration of the electromagnetic processes characteristics in the converter optimal variant undeg=L, =L, =
170 OH,

Q,=12.5k, =0.08,K =1.(

The conducted calculations showed the effectivenessatdhverter of the reactive power into the active
one is determined by the following factors.

Increasing &actor of the parallel (the first) circuit allows decreasing its influence on the processes in the
source what is explained by grows of this circumitluctive inductance relatively to its active resistance (the
condition of the Acurrent resonanceod).

The current limit value in the output from the source under the fixddc@r value of the serial (the

A _ _ o, AL, 6.,
second) circuit is determined by the relationsHim J , = z— §®,, QQ
Q- =® ¢C 1 -
The current amplitude in the load beginning from sorAac@or value of the parallel (the first) circuit does

not depend on its value and in limit will be equalitm J, = k , eLL QQ
A VLlLZ

A balance saves between the growdhaf output current and decreasing the current in the output of the
source demands quite small the electromagnetic coupling level between the circuits what is determined by fulfilling
the Acurrent resonanceodo conditions in the parall el cir

Finishing tocomment the got results, it should be marked that the effective work of the investigated device
means the maximum of the current and power in the load under the minimal influence on the inductance of the
reactive power source.

As the calculations showele optimal regime of the suggested converter of the reactive power into active
one is the regime in which the circuits inductances are the sdme= Ly =L, = 14 . 8 @Gddtors df the Q

resonant circuits ar@, =100.0,Q, =12.5 and the level of the electromagnetic coupling between the circuits is

k,, = 0.08 If the working frequency equals to25 kH z then the active resistance of the parallel circuit has to be

equaled toR; 40.27 Om and the converter active load can equatéd 2. 14 Om (it Tisdwoul d be
resistance load).

The current distortion and, correspondingly, the influence index on the source amounts B.5%e
currents in the source and in the loadegaaled to each other. And the input reactive power is transformed without
losses in the output active electrical power in the load.

The reactive power converter to the active one with the harmonic
voltage additional source (Fig. )

The corresponding ondi ti ons creation for the HAcurrent reso
realized at the expense of introduction of the harmonic voltage additional source.

The solution of the formulated problem will be conducted identically to the previoosdaggly to the
following assumptions.

The equivalent scheme of the converter consists of two inductively coupled resonant circuits: parallel and
serial.

The frequencies of these circuits equal to between each otherwand v, = w iis the resonant

frequency of all converter scheme.
The first resonant circuit 1 is connected in parallel to the reactive power source (the inductande coll

L,) with the harmonic current and voltageU ;(t) =U sin(w © (U _ i is the amplitude,w is the
frequency,t iis the time).

The additional harmonic voltage sourteE (t) = E &in(wt) is connected in the parallel circuit in
parallel to its capaance.
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Identically to the previous the state equations taking into account the voltage additional source can be
written [11].
? R, 00, 4wk, {a,,) 3,0 0; =
7
i
7

(iwt, +R,) 0,, iufk, Jbll_z) 3,08 U;= 11)

i J,, =iwC, 001;
|

L wL - .
whereQ, = —+,Q, =—-=2 aretheQ T factors of the converter circsitcorrespondingly.
Rl 2
The currents in the converter scheme elements are found from the algebraic equations system (11).

e iw(k  QJL.L
Jzz -IW( 12R 1 2) \IPZ'

2

U, +E
= = ; @z

12 !

R qiQ, {1 K, Q0Q,)P

J,,=iwC, O_.

11

d

—) -

—_) =) =) s —)

1
i
The current in the output of the reactive power source is found summing the currents in the parallel circuit

branches taking into account the resonance:

a Ue , . 8
aE ti Q (1 K, Qle) o]
Jop =34, Iy, £ . : ) i _ s
R qiQ, {1 K, Q0Q,)P
As it follows from (13) in order taJ , = O it is necessary
. a1 ) 0
E= -U. & ki Q,&% (14
G Ql -
Taking into account that . = U, and under condition (14he current in the converter load will equal to
=Y B e S (s
= — He <
2 R, é%klz L, §

—

The conversion coefficient of the amplitude of the reactive power into active one is being found by the

known manner [12]:

P & 0
L R P (e
|P0| C L1 -
2
where P, = —— iis the power of the reactive power source.
wL,
It is obvious that for the converter maximal effectiveness in the whole the additional voltage source
contribution in the f#Acurrent resonanceo0 r erdahisjas@&ti on

follows from dependencies (14) and (16) it is necessary to create the quite-fagtod Q, - 1 and the quite
weak electromagnetic coupling with the serial circuit under its smédic@r. Formally, the latter requiremts will
be determined by the inequalityf2 @, Y 1. Under this, the dependence of the conversion power coefficient

(16) demands increasing parame}'tekf2 ®,.

It is obvious from the practical considerations themadrameter in the effectiveness estimations of the
suggested device is the voltage minimum of the additional source. The first, the coefficient conversion value is not
so important because the formulated task consisted in the conversion of the reagéwvénpm active one (but it

aL.
was not the power amplify). The second, the coefficient of conversion depends on the felgtén , what
L
G 1

S s T s T xS T g po23(e1g) 83

13
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permits regulating its value. In this connection the choice of the para'mektéh Q, have to be oriented on the

dependence (14) in the first turn and already after this on dependence (16).
It is obviously the variations of the marked quantities and the correspondingly correct choice of the key
parameters of the suggested scheméallibw to determine the demanded voltage of the additional source and the

conversion coefficient of the reactive power into active one.
The numerical estimates which illustrate usage of the got dependencies and the qualitative analysis results

we shall fdfill for the converter

experimental model. Let

us start from the following initial
datak’," Q,=0.1 (k, =0,1,Q, =10)the source reactive power inductancelis=170pH, the parallel

circuit inductance isL, =17pH , the waking frequency isw = 2 p' 25000Hz If L, =L, =170uH the

wL

acceptable value of the load active resistance will be equalRg to—2

2

of the parallel circuit R, = 0.10m its Q-factor will be equaled t@, =

additional source from the formula (14) will equal'rtdE

=2.7 Om. Under the active resistance

Ll

1

=26.7.

Now the conversion coefficient from the formula (16) will equalitok =1.0, the voltage of the

the reactive power source.

The functional dependenciésk = K (R,,k, ,) are represented on Fig. 5.
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Fig. 5. The conversion coefficient

b) the dependence on the electromagnetic coupling level between the circuiﬁg =2.50m)

on the load resistace (k12 =0.1),

of

t

he

0.0 J k‘z
0.05 010 015 0.20 0.25 030 0.35

reactive

°0.147 U ¢, What amounts to ~ 14% of the voltage of

poaver

into

From dependencies on Fig. 5 the conclusion follows about the possibility work of the reactive power
converter inb active one as the electrical power amplifier. It is obvious from the graphic on Fig. 5 that under the

quite real level of the electromagnetic coupling between the cirtuiks, = 0.1and the active load value

R, <1.5J m the conversion coefficient amouritsK > 1.

The presented estimates suggest that the proposed converter circuit, with an appropriate choice of its
parameters, makes it possible to obtain amplified active power in-eekigtance lad at the output of the device
under study.
It should be noted that in the converter experimental model the necessary voltage of the additional foreign
source can be practically to install at expense variation of its ampifualee characteristics tillaeiving the zero
current in conductors from the output clips of the reactive power source.

The possible schemes of the resonant converter of reactive power into active one the common thing for

Conclusions

which is existence of two inductively coupled setreactive circuits but different by the ways of the resonant
conditions creation are suggested.
For the scheme where the resonance excitation is fulfilled by the corresponding choice of its parameters the
conditions are determined the realization ofehhminimizes the suggested scheme influence on the processes in the

reactive power source under the current maximum in the converter load.
The calculations for the experimental model showed that under the corresponding choice of the element
base it is poskle the real receiving the conversion coefficient ~ 1.0 under minimum influence on the current in the

reactive power source (till ~ 8,5 %).

34
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For the scheme with the additional source of the harmonic voltage it is shown that under corresponding
tuning the egative influence of the converter scheme on the reactive power source can be fully excluded.

The numerical estimates for the experimental model with the additional source of the harmonic voltage
showed its practical workability and the high effectiverafste power conversion.
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BEZVESILNA OLENA, NECHAI SERGEY, TOLOCHKO TETIANA
NTUU ¢Kyiv Polytechnic Institute n
GRYNEVYCH MARIIA
State University ¢Zhytomyr

RESEARCH OF THE CHAN GE OF THE STABILIZER CONSTRUCTION MODEL WI TH THE PURPOSE OF
INCREASING ACCURACY

The article solves an actual problerchanges in the stabilizer construction model are investigated in order to increase accuracy.
In the process of optimization, the main variants of the optimadlues of the adjustment coefficients of the stabilizer control unit were
determined. For the first three variants of the tuning coefficients, comparative modeling was carried out using two tyfi@SSifGT 46 and
G206075-100 with a bandwidth of 100 Hz. lis shown that an increase in the amplification factor has a positive effect on the rigidity of the
system. It is shown that, in contrast to the stabilizer using GT46, the introduction of the DCS MEMS allows to increasplifieation factor
and therebyincrease the rigidity of the system. As a result of the simulation, it is shown that the acceptable dynamic error is pdeaéee
the amplification factor is further increased to K= 109 and kK= 116. An increase in the Ku coefficient to a value of [E2®is to an increase
in the fluctuation of the dynamic error of the stabilizer. It was established that with a decrease in the amplification faitte nature of the
change in the amplitude of the dynamic error for the @6 and G2e075-100 DCS coincidedt was established that the higfrequency
oscillations that occur are caused by a rather high amplification factor=K02. It is shown that the use of the DCS MEMS, which is
characterized by high resonant frequencies, makes it possible to exclude thédaas filter from the stabilizer. It was established that with
an increase in the bandwidth of the DCS, a smoother working out of the given harmonic influence is ensured. It was deteiniauired
increase in accuracy characteristics can be achieved jueng the discreteness of processing by the digital computer of the control unit to
1.0 ms and a bandwidth of at least 100 Hz. High requirements for the accuracy of the stabilizer are enstinedlynamic error does not

exceed 1 td. (3.6 angular min).
Key words: stabilizer, dynamic error, modeling, harmonic influence, impulse influence, adjustment factors, gain factor.
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¢ GREEN FL OODHESFUTURE OF ECOLOG ICAL CITIES

In this work the project of a multstory ecological residential building witk COAAT &1 11 00¢ EO AAOGAI 1 PAA Al
proposed that will reduce the negative impact of construction on the environment and improve people's quality KlifleOA A ElT1T1T00¢ ) A
floors, the area ofvhich is decorated with flower beds and vectl gardens, as well as recreation areag! OAAT &1 11 00¢ bPI AU OEA

oxygen station (having a positive effect on the environment), inflmor sound insulation, reduce wind load and increase fire safety, allow
developers to build more densely byducing the area ofdjacent park areasThe increase in environmental trends in construction is due to
several factors. One of the most important factors is the growing awareness of people about the impact of constructionemvitbement
and human hetth. The threat of climate change and environmental crises has caused increased interest in ecological constrictibe.
proposed project, the roof of the house can be profitably used, receiving electricity not only with the help of solar paneddso wind
generators and hydro generators. By combining these three alternative energy systems, maximum energy accumulation canebedachi
K OAAT A TT 00¢ Acriecdogidal ciiedOvbich Avill hotionlf a8 &esthetic charm to the urbandscape, but also bring
tangible benefitsThe construction of ecological residential buildings will solve environmental problems, improve the psgintional state

of people, and also save on electronic medial AAU" O ACOAAT EIT OOW@lativelk @& cok, @aribiGing Ndatfedtizel U x E O
solutions for energy carriers, and therefore have great potential for develop&he results obtained in the work can be used by specialists in
the field of construction.
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VASYLKIVSKYI M YKOLA, BOLDYREVA OLHA, VARGATYUK GANNA, BUDASH MYHAILO
Vinnytsia National Technical University

OPTIMAL SI GNAL -CODE CONSTRUCTIONS FOR INCREASE EFFICIEN CY OF 5G AND 6G MOBILE
INFOCOMMUNICATION RA DIO SYSTEMS

The article discusses methods of increasing the efficiency of information communication radio systems of mobile communication
which includes increasing setral efficiency and energy efficiency when used for telecommunication radio equipment. A comparison of block
error coefficient values for-OFDM, WOFDM and OFDM methods with mixed numerology of uplink and downlink subscriber channels of
access to inforration resources of the telecommunications network was maéle.a result of the study of compression methods using several
carriers, the dominant compression method for mobile communication systems, in particular, th@KIPM method due to its high efficien
of spectrum use, scalability and flexibility due to the introduction of a cyclic prefix, has been determined.

It is proved that the CROFDM compression method is free from the Doppler range shift problem, thus the range and Doppler shift
estimations canbe considered as independent tasks inrGPDM. In addition, GBFDM parameters such as carrier distance, guard interval
size, frame length, and pilot shape can be tailored to optimize the performance and robustness of detection and data temsntowser,
such advantages are based on perfect synchronization (time and frequency) between the transmitter and reeaitbough perfect
synchronization may not be possible, especially for bistatic scanning, where the transmitter and receiver of the stalhesegynot adjacent.

In this case, the cyclic prefix may not provide any advantage for quality scanning, and multiple unprefixed waveforms waysidered. The
main disadvantage of rejecting the prefix is the difficulty of data detection (due to interbyl interference), which must be eliminated.
Another important challenge for scanning, where energy efficiency is extremely important, is the large PAPR oftartikr (prefixed or
unprefixed) signals.

Singlecarrier compression methods, which are baseuh the expansion of the code area of common radar signals and
communication, in which the radar characteristics are affected by sequence autocorrelation, have been studied. Howewargtepreading
code, which leads to good autocorrelation, reduces sipectrum utilization efficiency for communication systems. In this case, the estimation
of the Doppler effect is not trivial and requires more complex algorithms. The justification of the choice of the signalatiodischeme in
5/6G radio systems has ba made.

Keywords: downlink, uplink, ratio of peak power to average power, sigtadle design, oubf-band radiation, signal compression
method, Doppler range shift, intersymbol interference, signal modulation scheme.
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INTEGRATED RADIO SCA NNING AND COMMUNICAT ION SYSTEM

The article discusses ways to optimize the performance of information communication systems, which includes increasingl spectr
efficiency and reliability while minimizing delay and energy consumption due to the full integration of communication aadrsng services.
The functioning algorithm of the integrated scanning and communication system and the organization scheme of the commumicaiite
using the scanning process based on the proposed generalized model of the integrated scanning and demission system are
considered.

Ways to improve the efficiency of telecommunication systems due to the joint use of communication and scanning tools with the
best compromise between scanning characteristics and the bandwidth of the transmission chareebasidered.

Peculiarities of improving wireless communication systems with regard to high data transfer rates, low latency and wide
connection possibilities are studied. In particular, access to other system functions, such as scanning/visualizatidocafigation, is
justified. Due to the considered innovative applications, the possibility of increasing the performance of the integrateléssiscanning and
communication system (ISAC) is determined. The researched positioning process in 5G is propdscxpanded due to additional
detection functions, in particular with the use of new metrics such as accuracy and resolution. New KPIs in 6G networksisidered,
replacing the KPI of positioning accuracy in 5G. As a result, key performance indi&cdtased on different application scenarios are
proposed, the accuracy of which should be from 1 to 10 cm, and the resolution should be up to 1 mm.

The potential of the new ISAC technology was investigated, in particular, the features of the coexistecm®mtinication and
scanning modules in an integrated solution at the system level and methods of increasing the efficiency of coexistencsyatetmelevel
were considered; justification of a positive result from an integrated system solution for comoation and scanning services; advantages
and disadvantages of existing communication and scanning systems with implemented integration at the system level.

The obtained results of research on the integration of communication and scanning means, in partidhle analysis of the
performance of generalized ISAC networks and the conclusions about the fundamental limits of performance obtained forestingture
made it possible to determine the best compromise between the characteristics of scanninghandandwidth of the communication
channel, provided an opportunity to create practical schemes, which approximate a compromise of waveforms, coding tabt#sresrand
protocols.

Keywords: integrated scanning and communication system, radio accesslaetpectral efficiency, radio
frequency scanning, wireless communication, flexible communication system, radar imaging, tomography.
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METHOD OF LOCAL REST ORATION OF SEGMENTS OF INFORMATION SIGNA LS

The use of centralized and decentralized electricity supply schemes, the introduction of feedback between the consumer of
electricity and its producer led to a rapid increase information flows at all stages of the functioning of the electricity industry of Ukraine,
starting with the production of electricity and before its consumption. This necessitates the processing, storage and saiwnif large
data sets. On the otheéhand, the time constraints imposed on information processing and decisi@king efficiency, as well as the limited
bandwidth of communication networks require effective optimization of information flows in terms of their compression andpaotn
storage,transmission and recovery without loss. At the same time, the determining quantitative and qualitative information paramaters
electricity consumption modes and the quality of electric energy, and the main mode parameter for solving many problenaoihg|
management and carrying out commercial calculations is the graphs of electric Iddased on the analysis of the functional relationships of
wavelet coefficients according to the levels of wavelet decomposition, the robot presents a modifiedtractos scheme and developed a
model based on which a method of local (segmental) restoration of information signals according to the levels of waveldtisleta
synthesized using the example of the electric load graph.

In the paper, a model of local regery of time segments of information signals is proposed and a sequential algorithm of actions
synthesized on its basis. This technique allows for effective segmentation of information signals, reduces the duratiothemateal
processing, simplifies dabase analysis, increases the effectiveness of controlling the reliability of initial data recovery by reserving recovery
paths with subsequent comparison of results.

Keywords: graph of electric load, power system, wavelet transformation, local recowayelet decomposition.
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vs1t | NVESTI GAERFORMAREE CHARACTE RISTICS OF SAPONITE GRANULATE

The use of natural clays in production and environmental protecting measures is provided by their mineral compounds, physical
and chemical properties which are defined by the composition and size of clay part. In terms of ecology thpedient, as the clay minerals
AlTT 00 AT1606 EAOGA AT i DI OIAO OEAO DI I It hadblen nvesida®dhedioblem©dt thelukrdiikA T AOOOA
market of petroleum products and suggested the ways to solve them by developingmfgeam for the transition to Euro environmental
standards and alignment of Ukrainian standards with the European ones. The influence of the granulation process on thersprpperties
of the obtained granulated aluminosilicates has been investigatede Thain operational characteristics ote received saponite granulate
namely: the stability and strength of the granules in gasoline over a given period of time; it has been evaluated the esittamce and oil
capacity of sorption materials based onyared aluminosilicates. It has been shown that the activation of natural sorption materials with
acids does not significantly affect the indicators of heat resistance and destruction processes in the sagihitgor system. Moreover,
granulation improves the strength and filtration characteristics of natural sorbents by increasing the filtration rate. The results of the
research allow us to recommend the obtained sorbent materials as an efficient filtering charge for cleaning and contropedifis
properties as a filter load for cleaning hydrocarbon mixtures and for obtaining highality, high-octane and lowtoxic fuels. It was
established that the obtained sorption material based on saponite clay improves the basic exploitative characteristics @fethdts
application allow to solve the problem of reducing toxic emissions of e.g. motor vehicles in atmosphere.

Keywords: adsorption, petroleum products, chromatography, octane rating, saponite, vapor pressure.
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DANYLYK VITALII ,LYTVYN VASYL , MUSHASTA SOLOMIYA
Lviv Polytechnic National University

INFORMATION SYSTEM O F IDENTIFICATION OF TERMS AND ABBREVIATI ONS IN TEXT DOCUMENT S

The paper examines the proce®f building and functioning of the system for identifying terms and abbreviations in text
documents. The task of developing such a system is urgent, since such an identification problem often arises in thespiiéegy During the
implementation of the system, it was taken into account that a single term or abbreviation may have several explanations in different
regulatory documents. All available explanations are added to the term or abbreviation, which is taken into account duengpiération of
the systemA feature of the system is the use of natural language processing methods, since terms can be found in different cases. To
implement the system, readynade Python packages were used to cover similar tasks: Tkinter, PyMuPDF Examples of the system'

functioning are given. The developed system is used in practice.

In the process of completing the work, the research of problems and the search for solutions for the tasks is carried out, an
information system is developed for the processing of documerits the aim of integrating definitions of potentially unknown terms and
abbreviations into them, in order to enable officers to use any literature without problems, because all terms and abboesiatiill be
known. To generalize the documentation, alhe necessary requirements for the system are defined, and in order to correctly create the
architecture and allocate the functional tasks of the system under development, a system analysis is performed and a @mepk! is
built. Using all the speciéid information, all the necessary diagrams are built using the UML notation. Diagrams depict the relationships
between objects and the overall architecture of the system. The architecture of the system is built in such a way thahff@neat systems
and the system as a whole can be easily expandgdhe end of the development, testing and implementation of the project is carried out.
The process of operation of the components of the system on the part of the end user and the process of deploymeendyiske of the
information system are described’he object of the study is the presence of slowing factors in the process of command and control carried
out by commanders of tactical units, which can slow down decigiogking and also affect their corretness.The subject of the study is to
solve the problems of the appearance of slowing factors in the process of command and control carried out by commandetisadfutaits,

by means of work with military data.
Keywordsz information system, natural laguage processing, term, abbreviation, text document.
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FORMATION OF LEATHER FILLED WITH MODIFIED SYNTAN AND TANIDE CO MPOSITION

The technology of manufacturing leather material for the upper of shoes from sémished chrome tanning obtained from raw
cow hides been has been developed. The technology at fhegdjilasticization stage involves the use of a syntaamide composition
modified with alkylcarboxyethanolamine of aliphatic acids of fraction.& The filling and plasticizing composition includes syntaBNS TU
17-06-165-89 and mimosa extract tanids with a content of the main substance of 81.7%. Thefégstied product is plasticized with Fosfol
L-1301 emulsion of Cromogenia Units, S.A., Spain. Chemical reagents in the structure of the materiaédreyfigotassium alum modified
with sodium formate. All previous and subsequent processes and operations are performed according to the industrial teghablog
the enterprise "Chinbar". The resulting serfinished product is characterized by a volumetriceyd of 256 cr?/100 g of protein, a specific
surface area of 71 Atg, which are 8.0 and 11.0% higher than the industrial sample.

Deformation properties of topographic areas and coefficients of uniformity of topographic areas of leather materials at lafads
10.0 MPa and rupture were calculated. At the same time, a more effective characteristic of the homogeneity of the mateciairstis the
uniformity factor at a load of 10.0 MPa. The leather material obtained by the experimental technology has a miyfariented structure
with an arithmetic average coefficient of uniformity of 1.0, and the industrial material has a transversely oriented streciith an
arithmetic average coefficient of uniformity of 0.83. The advantage of the experimental matenalr dhe industrial one in terms of the
complex of physicehemical and technological properties and the coefficient of uniformity increases the efficiency of its use for the
manufacture of leather products. The obtained leather material meets the requirateeof DSTU 27284 "Leathers for shoe uppers.
Specifications".

Key words: chrome tanning semfinished product, modification, filling, syntartanide composition, alkylcarboxyethanolamine,
physical and chemical properties.
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USE OF ONTOLOGY IN | NFORMATION SYSTEM TO ASSIST IN THE FORMAT ION
OF AN INDIVIDUAL EDU CATIONAL TRAJECTORY OF STUDENTS

This workexamines the problem of individual educational trajectory in Ukraine. During research, it was found that
this issue is considered mainly from a theoretical aspect, which results in the lack of effective and convenient toodcfimapr
implementations b solve the problem. The analysis of existing methods and means of solving the problem has been carried
out. The results of the analysis indicate that the implemented information systems partially satisfy the needs of studdets in
formation of an indivdual trajectory.

Objective. Develop an information system model to help in the formation of an individual educational trajectory for
students of higher educational institutions, taking into account the needs of leading IT companies and students' incisatio
Aiding students in the formation of an IET is based on a set of recommendations formed based on student preferences.

Method. To solve the problem information system model was developed, which uses two main modules to operate.
First module allows its usr to pass a career guidance test and second module provide the semantic algorithm to determine
disciplines best suited for user based on his professional inclinations. Levenstein's algorithm using ontology was chasen as
semantic algorithm.

Results. Dung research information system was developed which allows students to receive recommendation for
formation of individual educational trajectory. Conducted experiments with random input data had shown the system is fully
functional and performing its taskAll operational aspects of the system are presented in this work using UML diagrams.

Conclusions. Forming recommendations for an individual educational trajectory is a complex process that requires a
significant amount of resources. The use of informati@chnologies allows to simplify this process, and the development of an
information system- to automate it and make it accessible. The implementation of the information system model made it
possible to understand all the subtleties of the process of fagmecommendations and ensure their accuracy. The operation
of the information system was ensured by the use of two modules to determine the user's professional orientation and search
for the appropriate discipline. The process of finding a discipline théll match the professional inclination of the user is
based on work with semantics, for which the ontology was used. The use of ontology in the process of determining semantic
proximity using the Levenshtein algorithm made it possible to obtain semantiits that are as close as possible to the
student's professional inclinations and ensure the most accurate result when formulating recommendations.

Keywords: individual educational trajectory, information system, ontology, levenshtein distance.
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Problem overview

The development of education is increasingly perceived as a condition and prerequisite for the qualitative
development of the economy and the social sphere. Human capital plays an increasingly important role in the
moderneconomy. This justifies the increase in budgetary investments in the education system. The complexity of
human relations is increasing, which requires a new level of socialization of the younger generation. The complexity
of the education system itself iiscreasing, which places new demands on teaching staff, their qualifications, and
even on the quality of management in this area.

At the same time, getting an education requires more and more public and private expenses. In poor and
developing countrieshits growth is due to an increase in children's and youth's access to education (it is becoming
more accessible), in developed countriés an increase in the quality and diversity of educational trajectories, and
individualization of educational programs

In particular, the concept of Individual Education in Ukraine did not exist as such, and the corresponding
law was only recently adopted. Recognition of the right of education seekers to an individual educational trajectory
(IET) is one of the progres&v i nnovations of the Law AOn Educationo (2
of realizing the personal potential of an education seeker, which is formed taking into account his abilities, interests,
needs, motivation, opportunities and experiencbaged on the choice of the education seeker of types, forms and
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pace of education, subjects of educational activity and educational programs offered by them, educational

di sciplines and their | evel of complexity, met hods an
Sucha law was necessary, because nowadays the priority goal is the development of competent specialists.

Necessary qualities for such specialists are the ability fordselopment and settalization. Ensuring these

factors is possible with an orientatibm educational processes that involve taking into account the capabilities of

each individual, their needs and freedom of choice. Thus, in our time, every student of education can expect to

receive an education and choose an individual educational trgj€lEa).

Analysis of recent sources

Focusing on the problem of the formation of IET, we should, first of all, turn to sources that consider the
process of implementing the functionality that could be used for its formation. This is due to the pecdltagty
concept of IET, which can be interpreted as follows: it's a personal path of personal development of the student's
potential. This path is formed considering the abilities, interests, needs, motivation, abilities and experience of the
applicant ands based on his chosen types, forms and pace of learning, educational programs, disciplines and their
level of complexity, methods and teaching. An IET is also determined by an individual curriculum.

Accordingly, for the implementation of IET, a tool ieeded that will take into account the personal
characteristics of the applicant, his interests, needs or motivation, as well as provide further advice on choosing the
appropriate educational institution.

Such a tool should be linked to the educationaltirigin for better efficiency. The most common tools
created for educational institutions are information systems, as their use in the fields of education is massive. This is
due to the urgency of effective provision and organization of the educatiorpitd/pudents in the transforming
education system, forming a new information mentality of all interested parties. Such rapid development requires
constant monitoring and assessment of the state of the education system, which is based on the collection,
processing of information, and analysis of educational data necessary to ensure the adoptioffoahahesll
management decisions.

Several researchers described and substantiated the use of modern information technologies in education.
The conducted analysishowed that modern information technologies give students access -toaditional
sources of information, increase the efficiency of independent work, provide completely new opportunities for
creativity, finding and consolidating professional skills. [2]

If we return to the consideration of sources while thinking about the functional implementation, it is
possible to single out works of S. Sharov,Begdanov, and Sh. Danylai[3].

Let us check the information system (IS) described in the work [3]. Theeps of formation of the
trajectory is described as such, which involves the analysis of the curriculum of the specialty, familiarization with
the annotations of the disciplines that are included in the curriculum, as well as the analysis of compiettaces
formed in the process of studying specific disciplines [3]. The complexity of the process of forming an individual
trajectory justifies the use of information systems to achieve results.

When developing the IS, the authors set themselves s¢agkal among which the most important are:

1 Creating a project of the structure of the IS.

1 Selection of tools for IS development.

1 Uploading official information about educational programs, users, etc. into the IS.

The most important functions of IS incluttee following:

1 Creation, editing and approval of the curriculum for a specific educational program.

1 The student's choice of disciplines by choice from the list of courses by choice of the curriculum.

1 Formation of an individual study plan by the student.

Worth mentioning that different information technologies, such as the PHP programming language and the
MYSQL database were used in the development of IS. The created system was implemented in the form of an
interface program with full functionality accordimg the described methodology.

Another example is described in the article [4]. The information support system developed in this example
is designed to help people who want to get an education for employment in creating IET, with the possibility of
analyzing their current knowledge and skills and comparing them with the needs of the labor market [4]. The system
is implemented using web technologies such as PHP and Javascript, and the design is developed using the Bootstrap
framework.

A main feature of theystem is its modularity and openness, which allows for further expansion or
temporary use of modules of other systems [4]. A total of seven modules were developed:

The main module (provides representative and general management functions).
Communication mdule (ensures the possibility of free expansion of the system).
The profession space module (ensures the possibility of registration and description of professions).
Knowledge module (allows you to accumulate and systematize a list of knowledge).
Moduleofs ki I | s (contains a |ist of possible usersé
The knowledge determinant module (determines the level of professional knowledge of those seeking
a profession).
1 The ability determiner module (helps in choosing professions based on the individuaterisies of

a person's abilities).
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The analysis of these works showed that although the 1Ss were developed and performed the assigned tasks
(formation of individual trajectories), none of them gives any recommendations when choosing disciplines and
forming trajectories. All implemented systems only optimized the process of collecting and providing information to
the user. Thus, when using such a system, the user is faced with a choice among dozens or even educational
programs and disciplines without anglf in their formation. Also, among the reviewed recommendation systems,
the use of an ontological approach was not noticeable, which would allow obtaining more accurate results.

The last IS taken for consideration from the article [5] describes a recatatien system for
personalizing the learning path. During the development of the system, various web technologies were used, such as
JavaScript, AngularJS, Bootstrap. NoSQL DB technologyongoDB was used for data storage. The developed
recommender systernses hybrid filtering with more active use of content filtering and less active use of
collaborative filtering. The algorithm consists of analyzing the preferences and interests of students and finding
appropriate educational materials. Searching forex@ndccurs in various ways, which are separated into separate
functions. These functions use the binltogic for determining the recommended weight, which is presented in the
form of a transition graph. As a result, recommendations for the user are shthwa list of twenty educational
materials. The user also has the opportunity to find out why this particular discipline was recommended to him and,
accordingly, decline the recommendations and receive a new one.

Although this IS uses web technologiesiich gives it certain advantages over other implementations, the
algorithms used to determine and provide recommendations are far from what is necessary to solve the problem of
IET formation. The input data for performing the analysis are the preferehstglents and their interests, which is
a meager amount of information in the process of forming IET. Such a limited analysis cannot be efficient and is
unlikely to provide accurate results.

The purpose of the work is:the creation of an information sgsh model that will assist in the formation
of IET with the use of ontology.

Presentation of the main material

During the literature review, it was concluded that currently there are no competent existing IS capable of
assisting in the formation of IET, wth would use web technologies and data analysis at the same time. The
complexity of the data analysis process lies in the peculiarities of the formation of IET, namely, finding disciplines
that would satisfy the student. For this, it is hecessary to corddata analysis that would take into account the
characteristics of the student and his professional inclinations and would select the appropriate disciplines from
educational and professional programs. With such ideas, the IS model for formationvedidEiEveloped with the
use of ontology. Additionally, the process of assisting in IET formation in the system is ensured thanks to the
following modules:

1. Career orientation tests to determine the characteristics of students;
2. Algorithm for determining the smant i c proximity bet ween stude
disciplines from educational and professional program with the use of ontology.

There is also a system module that is responsible for creating a user profile and interaction between the IS
and the datbase. Before considering the operation of each module in detail, it is necessary to determine the general
characteristics and features of the system. In particular, the general scheme of the IS is shown in Fig. 1

—

User profile

—

Formation of Recommended

recommendations IET for user

)

Lists of
disciplines

Knowledge
base (Ontology)|

| S

Fig. 1. General scheme of informationystem architecture

The corresponding model of the IS can be presented in the form of &tbneent tuple:

S ={A,V,R}, 1)
whered = @1, @z,..., Ay i a set of subjects (agents) of the recommender system, where students who use
the system, teachers wiiorm the knowledge base, and teachers who form IET act as adentdy: V2, - Vn i
set of properties of agentg, =T,T2,---,Tu | set of relations between agents (interaction) inherent in the subjects

of the information systa
The logic of the behavior of such agents is presented in the form of a graph of state transitions shown in
Fig. 2 and reflects the process of forming IET:
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1. Information system Determines the behavior of the agent when using the system. The resultgof usin
the system is obtaining a list of necessary disciplines for the formation of IET.

2. Ontology- Defines the behavior of the agent when forming the knowledge base, which is used to form
the list of disciplines (when determining the linguistic assessmeasbffasults).

3. Individual educational trajectory Determines the agent's behavior when forming it. The list of
disciplines which will be included further, during formation of IET is obtained from the IS.

éommendation system \

Testing

Y

Pass test Acquire
Use system again recommendations
Recommendations €——————
Agent
o Create Knowladge Ontology )
base
=L Knowledge base
Individual education v
Create IET trajectory
10T

Fig. 2. State transition graph of IS agents

Accordingly, the following entities act as agents in IS: Student; the teacher who fills the database; the
teacher who fills the Knowledge base.

All agents interact with each other through the processes that ensure the formation of IET. Formally, the
interaction of agents can be presented in the form of a graph shown in Fig. 3.

Database

Request

Store data Professor 1

Recommendation

Recommendations
system

Knowledge
base

Professor 2

Data search

Fig. 3. Interaction of agents in the IS

With the interaction of agents in the system, we can proceed to an overview of the processes on which the
system is based. For this, a diagrainthe system activity was constructed, shown in Fig. 4

13
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User Information system

{ Entering personal data }
: v v

N [ Creation a user profile J [ Passing the test

[The user is not satisfied with

[The user is satisfied with N
resulf]

resul]

v

Choice of professional ]
orientation . ¢

Store results in user pronle

;J'L

Search for disciplines that
correspond to professional Obtain semantic D[O)(Im\t\"
characteristics

ijﬁ

Creation of recommendations
based on achieved results

: [The user is satisfied with & [The useris not satisfizd with

result]

resulf]

Fig. 4. Activity diagram of IS

In the process of performing its task, the IS uses three different tests to determine professional orientation.
These tests offer the user (student) a number ctigues to which he must provide an unambiguous answer (yes or
no) or choose one of several answer options.

In general, the system uses the following tests to determine professional aptitudes:

1 Questionnaire of professional orientation (QPO) of J. Hollan@][6

1 Questionnaire of professional inclinations (QPI) of L. Yovaisha [8].

1 Questionnaire for determining the type of gsdion (QDP) by E. Klimov [a1].

J. Holland's method determines the degree of connection of an individual with the field of prafession
activity to which he has natural inclinations. There are six types of professional environment: realistic, intellectual,
social, conventinal, entrepreneurial, artisti6].

L. Jovaisha's questionnaire of professional inclinations is aimed at idegti&ndencies to work in various
spheres, such as: sphere of art (radistic image); sphere of technical interests (stemnique); sphere of work
with people (persoperson); the sphere of mental work (inclinations to mental activity); the sphere afgbhysrk
(inclinations towards mobile, physical work); the sphere of material interests (production and consumption of
material goods, planning and economic activity) [8].

The questionnaire for determining the type of future profession according to thedwolegy of E. Klimov
is based on the theory that when choosing a profession, a person directs his thoughts first of all to what he will work
with, i.e., to the subject of work, then to what he will do with it, i.e., for the purpose of work. Based, dithdis/
proposed to classify professions according to the following characteristics: subject, purplssandoaorking
conditions [9 11].
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Passing each test allows you to get a result in the form of a professional type of student. Next, the student is
asked to choose one of the three professional types that were determined by the tests. A student can retake the test if
he is not satisfied with the results. If he is satisfied, data is saved in the user profile, which is stored in the database
of the recommandation system. The results of the test are professions that are available in the National Classifier of
Professions. This will avoid ambiguity when receiving a result from three different sources and provide more
accurate results if the user can choobkatvhe likes best.

The professional type assigned to the student must be compared in terms of its compliance with the
disciplines from DB and KB. The process of comparing these data is based on the definition of semantic proximity
between words.

Semanticproximity is determined using the ontology in the developed IS. Using ontology is an option to
prevent ambiguities, facilitate the implementation of -eategories, and obtain more accurate results. Such
advantages are caused by difficulties in structuaing) systematizing data elements that meet the needs of the user.

Ontology is a detailed formalization of some domain of knowledge, presented with the help of a conceptual
scheme. Such a scheme consists of a hierarchical structure of concepts, relatioeisiwen them, theorems and
restrictions that are adopted in a certain software [12].

The ontology used in the work consists of keywords that correspond to disciplines from the work programs
of courses in a higher education institution. The formal mofiglich ontology can be presented as follows:

0 ={B,C, X}, (2)

where B are terms of the subject area (discipling);'l' the relationship between them (depends on

educational and professional program}é)';' interpretaion functions (weight of disciplines assigned according to
various criteria).

In general, ont ol ogies are also defined as a kno
conceptualizationd of a subj e cdifferentfreraa datdbase, agibopecatepdn o f
knowledge, not data. The difference between knowledge and data is that data is only a form of representation of
knowledge, that is, knowledge is a much deeper and broader concept.

In this research, Levenshteilgarithm [13] was chosen to search for relevant concepts in the ontology for
semantic similarity with the professional type assigned to the student. This algorithm allows to determine the
minimum number of insertion, deletion and replacement operationssseay to transform one sequence of
characters into another.

For the correct operation of the algorithm, it is necessary to obtain an ontological description of educational
and professional programs and corresponding selective disciplines. The seambtaanithg of the ontological
description i s carried out using t he syl |l abus obta
Polytechnico.

Also, it is necessary to convert the received professional inclination into appropriate professionsobozens
different professions fall under each personality type defined in the test. Thus, there is an additional need to limit the
number of professions that are given as inputs to the algorithm. To do this, you can offer the student to make a
choice from thos@rofessions that he likes the most. Next, each of the professions chosen by the student must be
broken down into concepts that describe the professions. The need to use such plurals for professional description is
due to semantic ambiguity and limitatiowken directly comparing the names of professions with the elements of
the ontological presentation of the content of the disciplines

After the actions described above, we calculate the measure of semantic closeness. Formally, the algorithm

looks like this let the given set b8 =P1,P2,...,Pn, wherep is a profession obtained after student passed the career
guidance test. Initially, the list of professions was larger, but later it was reduced to several professions, according to

the student's choice. Next, for each elemerft ofve create a subset, for example, such subset would looR ke
€1, €2 -+, Cn, Wherec is a concept that describe profession.

We conduct similar preparation with the olagy: the sef P = op1,0p, ..., opn, whereOP is a discipline
from the educational and professional program. Any educational and professional program has dozens of disciplines,
even if limited only to selective ones. The ontologicalcdpsion of such disciplines is presented in the form of

keywords (concepts), so we present each discipline asPazsét, dz,- -, dn, whered is a keyword describing the
discipline.
Then, with the algorithm at hands, we would parf following steps (in terms of using 1S):
1. We perform calculations to determine the semantic distance between each elefhantd&f using
the Levenshtein algorithm;
2. Pairs of words, the numerical value of the distance between which is &sS3ttare considered
semantically close;
3. For the chosen educational and professional program, we proceed to the comparison of its disciplines
with professions;
4. We calculate the distance between elements ahdD.
5. If the obtained americal value of the distance is less than 3, we consider the discipline to which one of

>

Con T g e CoN sy e T g 0231319y . 9% T v

s s s o



Technical sciences ISSN 307-5732

the compared concepts belongs, semantically close to the profession kéyWedepeat the process
of calculating the distance until the disciplines .end

6. We record the received disciplines in the list and recommend the user to include them in an IET.

It is worth noting that the third step of the algorithm depends on the user's actions. After completing the
first two steps of the algorithm, the user wiét presented with a list of the most semantically relevant educational
and professional programs. From this list, he should choose only one that he likes more.

We will conduct test calculations with random input data for a better understanding of the pBaggmse

after user has passed the career guidance test, the system received the following set of pr&fesiwarcier,
logistician, IT specialist, economist, physicist. Relevant subsets of these professions:

f P1 =finance, maagement, strategy, finance specialist.

1 P2 =logistics, management, systems, processes.

f P3 =programming, computer engineering, software, computer systems.

1 Pa = economy, business processes, business development, econdert sys

1 Ps = physics, nanomaterials, nanoelectronics, energy.

The set of educational and professional programs is unchanged and is obtained from the website of the
Nati onal University ALviv Pol yt ec nutdiswortiinotmg tisatinthieat i on
algorithm, as well as in the work, the main emphasis is placed on the selective components of the educational and
professional program.

For test calculations, we will choose the following set of educational and poofglsgrograms (a random
sample is limited to a few options for clarity and a simplified presentation of the algorithm's work). Also, for more
accurate operation of the algorithm, in some cases, it is necessary to break the phrase into separate words:

OP = journalism, science of law, system programming, metallurgy, international economic relations.

Next, we calculate the distance between the descriptive words of the first profession and the first
educational and professional program from thedistording to the Levenshtein algorithm. The first educational
program has the following keywords: text, communication, speech, dialog. Distance calculation:

9 Distance between fAfinanceo and fAitexto = 7.

f Distance between Amanagemento and Atexto = 8.

1 Distanccbet ween fstrategyo and fitexto = 6.

1T Distance between fAspecialistodo and Atexto = 8

According to the results of calculations, the considered pairs of concepts are not semantically close. We
couldndét find a pair. Proceed with the next keyword:

1 Distance betweei f i nanceo and Acommunicationo = 11.

1 Distance between fimanagemento and fAcommunicati ond¢

f Distance between fistrategyo and Acommunicationo

1 Distance between fispecialistodo and Acommunicati ond¢

Similar results were obtained when comparing withrest of the keywords. No semantic similarity was
found. Let's move on to the comparison with the next
program is written with the following keywords: jurisprudence, legal system, legal spacejibatina. Distance
calculation:

1T Distance bet ween

1T Distance bet ween

|l ogisticso and #fAjurisprudence
management 0 and fAjurisprudenc

1T Distance bet ween systemso and fijurisprudencedo

9 Distance bet ween processeso0o and fAjurisprudence

The result is similar with the rest of the keywords, the semantic similarity has not been proven. We
continue the comparison until we get a value that does not exceed the number of three. This value was obtained by
comparing with the keywords of the educatioaah d pr of essi onal program ASystem
next: computer engineering, software engineering, system programming, system software, computer systems and
networks, system software tools. The corresponding comparisons according to the tegvehgbrithm:

St 3Ot St
I @ o

o

9 Distance between fiprogrammingo and fisystemo = 10.
9 Distance between fAiprogrammingo and fAprogrammingo
19 Distance between ficomputer engineeringo and fcomp
9 Distance between fisoftwareo and fisystemo = 6.

1 Distances bfett wereeod fiand fisof t wareo = 1.

f Distance between Acomputer systemsodo and Acomputer
f Distance between Acomputer systemso and fAnetwor ks

Having received four semantically close keywords at once, the system enters this educational and
professonal program into the list for further recommendation to its user.

In a similar way, the semantic similarity with th
Economic Relationso was deter mined. Tecessaryoto simulate the t he e
user's choice between two educational programs.

Letdbds say, the student chooses an educational and
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Then, consider the set of disciplines of this program with keywords:

1 Designing opeating systems, utilities and drivers = developing systems/utilities/drivers, designing
systems/utilities/drivers, debugging systems/utilities/drivers, improving systems/utilities/drivers.

1 Technologies of parallel programming = multiprocessor systems,lgdapgbgramming, parallel
computing, message passing system.

91 Directions of research and development of system programming = system programming, programming
research, programming development.

1 Research and design of network operating systems = operatieghsystdministration tasks, software
for automated systems, analysis of operating systems, web server performance.

1 Parallel programming of higherformance computer systems = parallel programming, - high
performance information systems, higarformance systes architecture, higherformance software.

An example of <calculating the distance between t

optional disciplines of the educational program fASyst

1 Distance between ApopgnhgimiEng§0 and fAdeve

1T Distance between fAprogrammingd and fAdesigningo

1T Distance between fAprogrammingd and fAdebuggingo

1T Distance between fAprogrammingd and Asystemso =

f Distance between Aprogrammingd and Amultiproces:

i Distance betweendippagabmei ags 8.

1 Distance between Aprogrammi ngdo and Aprogramming

f Distance between fAprogrammi ngd and Acomputingo

1 Distance bet ween ﬁprogramming() and Aresearcho

1T Distance between fAprogrammingo and fisoftwareo =

1T Distance betiwepga apdofaamamomatedo = 10.

1T Distance between fAprogrammingd and fAoperatingo

1T Distance between fAprodonamancgd a&nd3fihi gh

1T Distance between fAprogrammingodo and Aarchitectur ¢

1T Distance between fAprogrammingo and Ainformati onc¢

According to the results of calculations, we get the following pairs of words, which can be considered
semantically close:

T Aprogrammingd and Aprogrammi ngo.

T Asystemso and fisystemso.

1 Asoftwareo and fisoftwareo.

Key words from the obtained word pairs belong to tieedii pl i nes ADirections of r
of system programmi ngo, -pidPrafr@ar rhandceprogmm@muntme m gs yodt ehnmsg
parall el programmi ngo. Accordingly, we can rssiana mme nd
program ASystem programmingo for inclusion in the stu

If the user is not satisfied with the recommendations received, he can take the test again and start the
process of generating recommendations again. If the results suit the ugewnilthee formed in the form of a
recommendatory list of disciplines. The user can then send the results obtained to any external service for the further
aid in formation of IET.

Conclusions

The article analyzed the current scientific task of formingEn tonsidered existing examples of solving
the problem, and proposed a way to solve it in the form of an IS model for forming IET. During the research,
information system with the use of ontology was developed. It was tested with random input data, which
demonstrated high accuracy of the results

The scientific novelty of obtained results is that the ontology was used in the development of information
system. The peculiarities of the problem of generating recommendations for an individual trajectorynghize
data filtering tool used in most recommender systems, but a powerful semantic basis for the selection and search of
disciplines that satisfy the student. Such a tool can be considered an ontology of keywords belonging to selective
disciplines in ducational and professional programs.

The practical significance of obtained results is that the information system for the formation of
recommendations was developed. The conducted test calculations demonstrated the high accuracy of the data
selection andsearch process for the formation of recommendations, which was achieved thanks to the use of the
ontology.

Prospects for further research will be directed to the modification of the algorithm for determining semantic
proximity, use of additional tools acrease recommendation accuracy even more and the practical implementation
of the IS. It is planned to use web technologies to ensure relevance, availability and uninterrupted operation of the
system.
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YEFIMOVA V ERONIKA, LUTSENKO TETYANA
Nati onal Technical University of Ukraine

DEVELOPMENT OF THE C OMPOSITION OF THE ME DICAL AND PREVENTIVE TOOTHPASTE WITH
EXTRACT OF SAGE, JUNIPER AND CHAMOMILE

Currently, the trend in the cosmetics industry is to produce natural, ecological products with the preservation of the most
complete set of components of the raw materialhie work is devoted to the development of thengusition of therapeutic and preventive
toothpaste with+ . extracts of sage, chamomile and juniper. The extracts included in the toothpaste formulation were obtained using
supercritical carbon dioxide extraction. In order to choose the optimal conditions for the extraction, we found out theeitfu of the
technological modes of the process on the composition of the extracts. For this purpose, at the first stage, a series sfosiutie
dependence of the quantitative yield of extracts on pressure was carried out. On the basis of experimental data, thed optiditions for
supercritical fluid extraction were determined. At the second stage of the research, the influence of temperature on thesiinpof
supercritical fluid extracts of sage was studied, which made it possible to determine the temperparsmeter of the process. The optimal
ratio of extracts in the composition of therapeutiprophylactic toothpaste has been established.

The next stage of research was the selection of the base of the toothpaste, namely an abrasive component that coimigines a
cleaning capacity with a low abrasion capacity and a thickener (Blanose 7M3 IF). To determine the composition of the tdethpas, the
rheological characteristics of seven formulations of the base, which was obtained from an abrasive comporthitkener, and glycerin,
were determined.

The toothpaste system is an emulsisospension, which during storage can excessively thicken or delaminate, therefore, in order
to predict the stability of the rheological properties of the paste, we conductedeerments on the storage of the toothpaste base at a
OAIl PAOAOOOA 1T &£ owK# A O v8w 1 110EO08 4EA xI OE OEI xO O&A® 130#hA AAOA
day from the moment of release.

As a result of the work carriedut, a formulation of toothpaste for therapeutic and preventive purposes was developed. In order to
confirm the quality of the finished cosmetic product, veamined it according to physichemical indicators, namely, appearance, color,
smell, taste and hyrogen index (pH).

Keywords: . extract of sage, chamomile and juniper, therapeutic and preventive toothpaste, viscosity, acid number, extraction.
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RESEARCH OF COMPUTAT IONAL MATHEMATICAL M ODELS FOR TECHNICAL SYSTEM S

In the theory of analysis and synthiesof technical systems, mathematical modelling and optimization of multilayer systems

containing sources of physical fields occupy an important place. This is due to the fact that their state is described iy ohémundary

value problems with multidimesional differential equations. To solve the boundary value problems and implement the process of optimizing

the technical parameters of the modelled systems, it is necessary to conduct interdisciplinary studies of computationalppliet a
optimization mathematical models. Fulfilment of the conditions for the existence of a single solution to boundary value problems by efault
possible only when the object of study is a sinlglger material under the action of load sources. If it is necessary to cateuand optimize

the technical parameters of a multilayer material subjected to load sources, then it is impossible to immediately guarteteeirectness of
the calculated and applied optimization mathematical models, since it is necessary to obtaindhditions for the existence and uniqueness
of solutions to boundary value problems with systems of differential equations. Maximizing the technical parameters ofdoamts and
averaging the characteristics of material layers will lead to approximatalues of the objective function and technical parameters of the
modelled system, which leads to irrational consumption of energy and heat resources and uncontrolled losses, and usekess thestest
material in the technological process.

The article pesents the conditions for the correctness of multipoint boundary value problems with multidimensional differential

equations describing the state of a multilayer material under thermal action. It is advisable to use these studies to didiste¢he
correctness of other technical and biotechnological systems, which will increase the accuracy of the implementation of appimeatpin
problems of economic and mathematical modelling.

Keywords: technical systems, mathematical models, boundary value prohlenrrectness.
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ZAITSEVSERGEY, vl KHENKO VALENTI
Odesa Polytechnic National University

DIAGNOSIS OF POWER OIL IN PUMPING UNITS COOLING SYSTEMS OF POWER PLANT EQUIPMENT

The article presents the results of improving the methods for diagnosing the energy oiBOTf the pumping unit of the NPP
equipment coolant circulation system. When studying the physicochemical and thermophysical properties of this olil, it wastifat: the
indicators "acid number", "water content”, "content of mechanical impurities", htent of the additive "lonol", "flash point", "kinematic
viscosity" correspnd to the established standard$Vhen determining the concentration of the additive "lonol" in the sample of this oil: the
method of adding the additive "lonol" is used; in the abited calculation formula, the values of the distribution coefficient for the additive
"lonol" in the system "turbine oif additive "lonol"z liquid extractant" are not used, which simplifies the study of the content of this additive
in turbine oil. The vater content in mineral turbine oil, determined by gas chromatography and coulometric titration with K. Fischer's
reagent, exceeds the water content in this oil, determined by thermal extraction. When studying the effect of liquid exréamperature
on additives "lonol" (when determining its content in a given oil), it was found by gas chromatography that: the dependendee of t
distribution coefficients Kon temperature t in the temperature range Z¥5% AAT AA A@ZGDOAOOAA 1AKR) -BE Ais ANOAOEI]
OAAT I 1 AT AAA O AGOOAAO OEA H)ilii AAAKEOEG®AAGOA I ODEELOA GO B MO @O (DRl B
the effect of the chemical nature of the extractant on the ability to extract the "lonol" additivenirthis oil, it was found that: ethanol,
isopropanol, acetonitrile can be used as extractants of the "lonol" additive, and the mixture "acetorgtrilater" cannot be recommended as
such extractant. The results obtained can be used to improve the metfidéagnosing mineral turbine oil "TE30" of the pumping unit of the
coolant circulation system of the equipment of the second circuit of NPP with a pressurized water power reactor.
Keywordsmineral oil, physical and chemical properties, antioxidant add#i, extractant.
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TRIPLE MULTIPLICATIV E THERMORESONANCES ON THE SPECTRA OF EXCHANGE INERTIAL
RADIATION GENERATED IN NON-EQUILIBRIUM MEDIAWI TH CONTACT GAPS IN ENGINEERING,
COSMIC, PSEUDO-ELEMENTARY AND BIOLO GICAL SYSTEMS IN COM PLEX SPACE WITH TRIP LET
VIOLATION OF ANTISYM METRY

Calculated ratios that quantitatively describe the properties of resonance triplets of inertial radiation generated in-non
equilibrium systems of various scales and levels of organization are given. The multiplicative nature of the energy of resonant com®nent
revealed, which is significantly different from the additive principles of the formation of known triplet structures. Thehar@sm of triplet
violation of the antisymmetry of the complex space is established, which ensures the avoidance of annihilation of the ereatgd
according to the principle of Creatio ex nihilo in the topological contact gaps between the real andiimaaghalf-spaces. There is a marked
dilution of the dominant energy cascadedirect in the imaginary and inverted in the real hapace. The analysis of resonant triads on
nuclear and collider spectra was carried out, the components of these spectr@ weplained and quantitatively calculated. The muon
structure of hadrons was confirmed and the parameters of this structure were calculated, as well as the parameters oflither gbton-
muon plasma, alternative to the known models of the quagkion dasma. The calculation of the spectra of cosmic rays of low, medium, high
and ultra-high energies was made, which quantitatively corresponds to natural data. Triple resonances in the spectra of the Surtiomadia
and the spectra of solar and geomagnetictivity were detected and quantified. It is shown that the solar spectrum is significantly different
from the blackbody spectrum, and the main periods of the Sun's activity are determined by resonant triads on the scaldelidighere.
Calculated paraneters of the cold outer photosphere at the periphery of the Solar System, the background microwave radiation of which is
usually erroneously attributed to the account of a "relic" from the-salled Big bang. The analysis of resonant triplets on the spedaf
acoustic disturbances in technical systems was carried out. Synchronization of gravitational and electromagnetic mode®ds which
leads to dangerous buffeting modes. The relationship between geodynamic, climatic and biological processes am¢tampd the activity of
cavitation topological gaps on the periphery of the Solar System has been established. The mechanism of contact capillary
thermostabilization of the human body was revealed and the multiplicative triplet coronavirus destructiothisf mechanism was noted.

Key words: triple thermal resonances, principle of multiplicativity, violation of antisymmetry, inertial radiation, regquilibrium
medium, topological discontinuity.
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ZUBKOVA KATERYNA, STOYANOVA OLHA, SHERSTIUKVOLODYMYR
Kherson National Technical Uniaty

STUDY OF THE TECHNOL OGICAL SCHEME OF TOM ATO PASTE DRYING AND SAFETY CONTROL
ACCORDING TO THE PRI NCIPLES OF HACCP

Drying fruits and vegetables is a process in which the removal of moisture stops the activity of microorganisms that cause
spoilage, aswell as the activity of enzymes, thus preserving the structure, organoleptic characteristics and nutritional value of the raw
material. The conditions of drying and grinding during processing of powders strongly influence the qualitative characteristbiological
materials. Ensuring the quality of vegetable powders requires constant improvement of appropriate drying technologies, witliefiow to
significantly reduce the duration of processing and improve the quality of the finished product. Sothiegoroblem of tomato powder
production is possible by improving the technological scheme and drying by spraying. The main advantage of a vigpeudryer is the
high quality of the finished product when drying heagnsitive, easily oxidized raw matersl

The paper proposes a technological scheme for drying tomato paste by the spray method to obtain a powder with improved
consumption properties, due to the preservation of vitamins, valuable maemed microelements. A block diagram of the control of the
manufacturing process and the HACCP plan (analysis and control of hazardous factors) of tomato paste powder with the lesilisf
control and controkcritical points on it are given, which allow to fully control the entire process of the productioa sffe food product in
accordance with the principles of HACCP. The main advantage of a vadypendryer is the high quality of the finished product.
Dehydration of tomato paste granules, taking into account the maximum preservation of valuable nutrientthe product at different
coolant temperatures, led to the high quality of the finished product.

Keywords: tomato paste; tomato powder; drying; HACCP; control critical points; dry matter.
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