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ANTIOXIDANT STATUS OF COWS BODY IN EXPERIMENTAL FASCIOLOSIS AND THE ACTION
OF CORRECTIVE FACTORS

Abstract

The article presents the results of studies on the effect of Clozaverm A and Butaselmevit on the antioxidant
status of cows in experimental fasciolosis. In the blood of cows, an increase in lipid peroxidation processes is
shown. It is indicated by elevatémiels of lipid hydroperoxides and TBa#tive products. Fasciola inhibits the
activity of enzymes of the antioxidant defense system in the liver of the hosts. A decrease in the catalase activity
indicates it by 23.4% and superoxide dismutase by 24T6#normalization of redox processes reduces the level
of products of lipid peroxidation, and, consequently, the intoxication of the body occurs under the influence of
Clozaverm A and Butaselmevit. Clozaverm A and Butaselmevit treatment in cows with explefasanlosis
improved the antioxidant status of their body. It is accompanied by an increase in blood superoxide dismutase
activity by 31.6%, catalase by 30.1%, inhibition of the processes of peroxide oxidation by 5%, aactiv@A
products by 18.19%t is due to the activation of metabolic processes in the body, which involve enzymes, including
antioxidant enzymes that catalyze the oxidation and phosphorylation functions, and bone marrow.

Keywords:fasciolosis, Clozaverm A, Butaselmevit, cadlatjoxidants.

Introduction Based on previous studies, we found that in exper-

Fasciolosids one of the dangerous helminthiase:imental fasciolosis in cows, parasites secrete metabolic
that causes significant economic damage to farmproducts that promote the formation of free radicals. It
Under these conditions, the milk productivity of cow:enhances the initiation of lipid peroxidation. This is in-
and weight gain of young animals decreases. There idicated by the growth of lipid peroxidation products:
negative impact on the reproduction of the herd. diene conjugates, lipid hydroperoxides, and FBA
significantproblemis the development of resistance o'active products [4, 2Q2].
fasciolosis to anthelmintics [1]. This confirms the The study aimed to investigate the effect of
relevance of studying various treatment regimens arClozaverm A andButasemevit on the antioxidant
in particular, complex therapy of animals in thisstatus of cows in experimental fasciolosis.
invasion.

In recent years, scientists have drawn aiberto Material and methods of research
studying free radical oxidation of membrane lipids as Fifteen 45-yearold cows of the black and speck-
regulator of physiological processes [Ene of the led breed were selected for the research. Three groups
universal types of damage and the cause of cell deiwere formed, with five animals in each. Animalg o
of various organs is the excessive intensification (control group (C) were experimentally infected with
lipid peroxidation (LPO) proceses and damage to adolescents. Cows of the first group)(Eh experi-
biological membranes. Excessive activation ofOLP mental fasciolosis were administered Clozaverm A at a
disrupts conformation and increases the permeability dose of 0.5 ml per 10 kg of body weight intramuscu-
biological membranes, releases enzymes frolarly. In animals of the second groupz(En experi-
mitochondria and lysosomes, inactivation of aerob mental fasciolosis, Clozaverm A was administered in-
oxidation enzymes, separation of cdive tramuscularly at a dose of 0.5 ml of the drug per 10 kg
phosphorylation and DNA mutations [13, 14, 19]. of body weight and Butaselmevit [7] at a dose of 10 ml

According to the literature, under the influence oof the drug per animal.
various negative factors on the body, the reactions During the research, the rules of compulsory ex-
free radical oxidation in cells are sharply enhanced [periments werdollowed - selecting and keeping anal-
8]. During free radical peroxidatiomat almost all ogous animals in groups. The cows' diet was balanced
stages, many products are formed, resulting from tlin terms of nutrients and minerals.
interaction of free radicals with biological macromole The content of lipid hydroperoxides and TBA
cules [5, 15, 21]. It is important to note that the inactive products in blood plasma was determined
creased formation of primary free radicals is a side eaccording to the methods [22]. In tkerum studied:
fect of increasing the iansity of biochemical reactions catalase activityGA 1.11.1.6)i by the method of MA
in response to the action of extreme factors [6, 13, 1Korolyuk (1988); superoxide dismutase activity was
18]. determined $DA 1.15.1.1.)i by the method of E.E.
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Dubinina [22]. Blood for analysis was taken from tht After the Clozaverm A treatmerin the E; group,
jugular vein before infection a@non the experiment's a decrease in the intensityld?O processes was found
7th, 14th, 21st, and 28th days. On the 14th day, the lipid hydroperoxides' level was
Experimental research was conducted per the L¢11.6%, and the level of TBActive products was 8.9%
of Ukraine "On Protection of Animals from Cruelty" of relative to the control group. Subsequently, the lefel o
March 28, 2006, and the European Convention for tILPO products in thé; group continued to déce, and

Protection of Vertebrate Animals Used for Experionthe 28thdayjtwas 2. 02 NO. O&ctiveni t s/ ml
mental and Other Scientific Purposes of November 1pr oduct s 6. 03 NO. 13 C groap,| / ml , v

1987. t hese indicator s wer e 2.

The analysis of research results was performed 17 . 11 N0. 11 nmol / ml
ing the software package Statistica 6.0. Stude¢'stt The use of Butaselmevit andlozaverm A for
assessed the probability of differences. The results treating cows with  experimental fasciolosis
the mean values were consideredtistically signifi-  significantly reduced the intensity bPO processes in

cant at *i P<0.05, ** P<0.001 (ANOVA). their body. In addition, a probable decreasd RO
products was detected from the 14th day ofttiad,
Results and discussion where these indicators wereduce by 17.2% [HP)

In experimental fasciolosis in cows' blood was aand 12.1% (TBAactive products).
increase InLPO processes, as indicated by elevate
lipid hydroperoxides and TBActive products.

Table 1
TheClozaverm AandBut asel mevi t effect on the antioxidant
m; n =5)
Groups Term of researcfdays)
of Before infection
animals 7 14 21 28
Lipid hydroperoxides, units E/ml
C 1.8 2 0D 2.18N @3 23 3 08 25 4 O 2.6 0 0®
Ex 1.8 0 0D 2.01ND.05* 2.06N 6* 2.1 1 p 202 N0, O
E» 1.8 1 [0® 1.85N0.05** 1.9 3 [0®** 1.89N @5*+* 1.78N @5***
TBA-active productspmol/ml
D 5, 8.2IN0 6.29N QL0 6.70N QL0 6.95N QL0 711 ND
= 58 0 KO 6.02ND.13 6.10ND.15* 6.17N QL4** 6.03N QL3***
E» 58 3 KD 5.92N0.14* 5.89ND.16** 5.8 5 KL+ 5.8 2 Np+**
Catalase, mcat/I
C 471 5 N2 40.06N 112 38.72N 111 3611 M2 38.02N 111
E: 47.17N 11.0 4331N1.13* 44.78\1.12%+ 4532N 113*** 4590N1.15**
E> 47.20N 111 4524N1.12* 46.52N1.10%* 469 9 Ng** 47.51NL.16%+*
Superoxide dismutase,u¢mg protein
C 1.3 0 0D 1.19N @2 1.11N @3 0.9 8 [0® 1.01N @1
E: 1.3 2 0D 1.22K0.03 1.1380.02 11 4 0D 1.25N0.03**
E> 1.3 0 (0D 1.26R0.01* 1.27R0.03* 1.2 9 [0@+* 1.32KD.02***

The obtained data indicate that under the influencClozaverm A and Butaselmevieffects in cows
of Butaselmevit and Clozaverm A in the body of cow contributed to the activation of superoxide dismutase
with experimentafasciolosis, there is a normalizationactivity in their serum On the 21st day, the enzyme
of redox processes and reduces the level of LPO prcactivity in theE; group increased by 16.3%, and in the
ucts and, consequently, the intoxication of the body. E> groupi by 31.6% relative to the&C group. The
On the 21st day in the C group, the catalase actihighest activity of SOD was in ti& group on the 28th
ity was lower byi 23.4% than in clinically healthy an- day of theresearchj t wa's &u/Bgpltein, 0 2
imals (before infection). After treating cows with the which is 30.7% higher than tf@group.
drug AClozaverm Ao, we 1 of
zyme activity in serum from 14 days of the test. On tF Conclusions
21st day, the catalase activity of thegeoup increased Fasciola inhibits the activity of enzymes of the an-
by 25.5%, on the 28th day by 20.7% relatto the C tioxidant defense system in the liver of hosts. A de-
group. crease in catalase activity indicated by 23.4%, superox-
The use of Butaselmevit in the §roup of animals ide dismutase by 24.6%, an increase in lipydroper-
contributed to a faster increase in catalase activity frcoxides by 42.9%, and TBA products by 22.2%.
the 7th day. However, on 21 and 28 days, the activi Using Clozaverm A and Butaselmevit in cows
of the studied enzyme fluctuated within physiologicewith experimental fasciolosis improved the antioxidant
values. status of their body. The growth of SOD accompanied

6 0 NC

statu

We also fond that at the beginning and end of thiit by 31.6% and, catalase by 30.1% and, suppression of

experiment, the activity of superoxide dismutaslipid peroxidation by 31.5%, TBActive products by
ranged fr oim0 .19 8NON/OQ hoiein. 18.1%.
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MORPHOLOGICAL PARAMETERS OF DOGS' BLOOD, WITH EXPERIMENTAL INFESTATION
WITH TOXOCARIASISAND A FENBENZYLO

Abstract

The study aimed to determine the effecti & e n b eom thg marphological parameters of dogs' blood
during experimental infestation with toxocariasis. The tests were performed on 18 dogsdagemhths. It was
found that with the use of fenbenzyl in infected dogs, the erythrocytes number agtbhentontent on 25 and
30 days of the trial ranged within physiologicalvaliBhh e drug fAFenbenzyl 06 decreases
within 10 days of the experiment. In the second group, the leukocyte number was more likely to decline compared
witht he contr ol group. Such changes are due to the ant|
Toxocara toxins on the bone marrow. Eosinophils, neutrophils, and monocytes were significantly reduced in all
groups when "Fenbenzyl" was adminisi@rto animals compared to untreated infected dogs. The lymphocyte
number of the experimental dogs probably increased from the 15th day of the trial. On 25 and 30 test days, the
| ymphocyte number grew to physi ol abpiou @inionytlsisiisudaesto i n d o ¢
the reduction of the immunosuppressive effect of Toxocara and hepatoprotective, immunostimulatory and antiox-
idant effects of milk thistle.

Keywords:toxocariasis, dogff Fe nb e nd a z o | e eykogfam,enikithésttez y | 0

Introduction the pulmonary vein, migrate through the héai the

Among the invasive diseases of dogs, the mogreat circle of blood circulation. The arterial system en-
common in our country and abroad are helminths of titers various organs and tissues (lungs, liver, kidneys,
digestive tract, among which the top place imuscles), where they incise, maintaining viability for
toxocariasisi nematode infestation of the ordermany years. In the case of reduced resistance or
Ascaridata [13, 6, 24]. Infection of puppies mainly changes in hormone levels (grancy, lactation), the
occurs in utero by transplacental transmission of larvilarvae leave their habitats [9, 22].
from mother to fetus in the second half of pregnancy For treating carnivorous animals with toxocariasis
the first days of life with milk [7, 26]. The direct route are widely used drugs based on fenbendazole [15, 16,
of infection is by swallowing Toxocara eggs dirgctl 20, 21]. They do not have sensitizing, carcinogenic,
from the soil or contaminated soih the stomach or embryotoxic, mutagenic, teratogerand allergenic ef-
small intestine, larvae emerge from the eggs, similar fects, do not irritate the skin and mucous membranes of
the larvae ofA. suumin pigs [10, 11]. Through the in- animals and do not affect the course of preghancy [18,
testinal mucosa, secorstiage larvae enter the intestine21].
and portal vein system venoussgels and enter the Scientists have established the stimulating effect
liver. Then into the inferior vena cava, right half of theof milk thistle on animals' antioxidant and immune sta-
heart, and pulmonary artery to the pulmonary capillatus under variousegative factors [5, 17]. However, the
ies, where the second molt occurs. From pulmonary ccomplex application of milk thistle and fenbendazole
pillary vessels, larvae of the third stage actively reacon morphological and biochemical parameters of the
bronchioles, tonchial tubes, and trachea. Then, wittblood of infected dogs is currently insufficiently cov-
mucus, they get to an oral cavity and are swalloweered in the scientific literature.
with saliva. In the small intestine, there are two mor The study aimedo determine the effect of
molts. In 45 weeks after infection, the parasites reac"Fenbenzyl'on the morphological parameters of dogs'
sexual maturity. This migration path is mainly ®gi blood during experimental infestation with
tered in puppies under five weeks [2, 8, 25]. toxocariasis.

In adult dogs (older than one year), the larvae ¢
not fully develop. It stops in the larvae of the second
stage. Some larvae, reaching the lungs, and penetrating


https://doi.org/10.24412/2520-6990-2022-18141-10-16

12 VETERINARY SCIENCES ({Colloquium - journal Z #18(141), 2022

Material and methods of research test assessed the probability of differences. The results
The research was performed on 18 doggl 2of the mean values were considered statistically signif-

months of age. Three groups were fornodédsix ani- icant at *- P <0.05, **- P <0.01, *** - P <0.001
mals each: control (C) and two experimental (E(ANOVA).
groups. Puppies of all groups were experimentally it
fected with toxocariasis at a dose of 5,000 inva3ive Results and discussion
caniseggs per kg. The control group of dogs was ¢ It was found that the number of erythrteyin the
untreated. Puppies of the Broup were fed the drug blood of the C group decreased throughout the experi-
AFenbendazol ed at 150 mment. Onthe 25 and 30 test days, we note a declieg irg h t
once a day for three days in a single dose. Puppiesthe erythrocyte number relative to the initial values by
the group were fed the d33.8and38.5%. However, the number of erythrocytes
004929900 2 7 : 2020 The drug in the B group increased giht 'y with t he |

dose of 350 mg per 3 kg animal weight onceadaybendazol ed treat ment . On t he
for three days. this indicator by 15.2% compared to the indicators of

The drug AFenbenzyl 0 «theC groupwas set (Fig. 1). tnd
milk thistle fruits. It was developed at the Departmer The use of AFenbenzyl d in i

of Pharmacology and Toxicology and the Departmeimore likely increase in the erythrocytes numbeme
of Parasitology and Ichthyopathology of S. Z. Gzhytpared to the Egroup. In the Egroup was found a prob-
sky Natimal University of Veterinary Medicine and able growth in the erythrocytes number, starting from
Biotechnology Lviv. the 15th day of the research. According to the C group,
The erythrocyte and leukocyte numbers werthis figure increased by 18.0%. The erythrocytes num-
counted on the Goryaev grid of the counting chamb ber in the blood of dogs treated withFe nbenzy |l 6 ¢ o1
according to the generally accepted method. The hentinued to grow. On the 20th and 25th days, this indica-
globin level in the blood was determined by tyan- tor raised by 30.4 and 44.2% compared with the C
hemoglobin method using FEKZ by the method of G. group. On the 30th day of the experiment, the erythro-
V. Derviz and A.G. Vorobyov. Differential counting of cytes number of the Eroup fluctuated within physio-
leukocytes microscopic examination of blood smearslogical values.
[23].
The analysis of research results was performed us-
ing the software package Statistica.d.8e student's t

8
.
I II II I
I I =

Erythrocytes, T/
w EAN (63}

Before 5thday 10thday 15thday 20thday 25thday 30 thday
treatment

Control Experimental 1 = Experimental 2

Fig. 1. The fiFenbendazoleo and AFenbenzyl o effect on
with toxocariasisf{ N m, n = 6)

With the decrease in the erythrocyte number, a dlevel was probably higher in thdolod of dogs treated
crease in hemoglobin was found. On the 10th and 1twith the drug "Fenbencil* on the 20th day. During this
days, the hemoglobin level of the C group declined texperiment period, in thezEroup of dogs, the hemo-
15.6 and 19.8% compared with the initial values (Fiigg | obi n | evel was 118;a6d N 0. 8
2). Theuseoi Fenbendazol ediniancC, it was 105.9 N 1.14 and 9
fected dogs showed a slight increase in the hemoglolhemoglobin levewas on the 25th day in the Eom-
level on the 5th day. We noticed the rise in this indicipared with the control group, which increased by
tor of the & group by 9.9%, Egroupi by 14.0% rela- 34.2%.
tive to the C group on the 10th day. The hemoglob

5
5
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Fig. 2. The fAFenbenda odothechemoglabidlevél iehe oot dogs infeatetl Wwita c t
toxocariasisf N m, n = 6)

In toxocariasis, invasion in dogs showed an irexample, in the C group of dogs, eosinophils increased
crease in the number of leukocytes, whereas, respt o 13. 98 N 2. 44%. At the same
tively, the control group of dogs found an increase ithereseatt, t hi s figure was 5.31 K
the studied index to 15 .growthinthe eosinophils number inthe blood ofthe C

Analysis of the leukogramada of dogs infected group of dogs is characteristic of parasitological dis-
with the toxocariasis pathogen showed that the ratio eases.
certain classes of leukocytes changes significantly. For

Before 5thday 10thday 15thday 20thday 25thday 30 th day
treatment

18
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Leukocytes, G/
=
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u Control = Experimental 1 = Experimental 2

Fig. 3. The i Fenb e nahaheledkayies abemn tiie Bleod tf dogszinfectéd with
toxocariasisf N m, n = 6)
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Before 5thday 10thday 15thday 20thday 25thday 30 th day
treatment

[En
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o N B~ OO

u Control ®Experimental 1 = Experimental 2

Fig. 4. The fAFenbenda z otheeasinophignunibérénthb lelaod of dogs infedtedl e c t 0 n
with toxocariasisf{ N m, n = 6)

After usingfenbendazole in dogs of the §oup, number of rod neutrophils in the C group grew by
the eosinophils number 2.27% comparetb baseline. Drug use showed a prob8 3 N
198-5. 63 N 2.45%. The hi g ablereduction in the indicator studied throughout thd s
in the blood of this group was on the 20th day of trresearch. The number of rod neutrophils on the 15th
test. Usingfi F e n b emiafectedddogs reduced the day declined by 0.55% in the Broup and 1.0% in the
numbe of eosinophils in the £group throughout the E; group compared with the C group. On the 20th day,
research. Thus, on the 10th, 15th, and 20th days, tthis indicatorinthe Egr oup was 4.37 N 0. &€
figure decreased by 2.34, 4.38, and 5.17%, compaicantly lower than intheffgr oup5. 34 N 0. 75%
with the C group of dogs. lowest number of rodhaped neutrophils was in dogs
The fAFenbendazol ed oamn ofthe & group at 25 and 30 days of the experiment,
the number of neutrophils ihé blood of dogs infected compared with the control group; this figure decreased
with the toxocariasis pathogen is shown in fig. 5. It weby 1.62 and 2.0%.
found that the percentage of Escherichia coli neutr
phils in the blood of infected dogs increases. Thus, the

7
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S 4
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=3
Q.
o
= 2
[}
<1
0
Before 5thday 10thday 15thday 20thday 25thday 30 thday
treatment
u Control ®=Experimental 1 = Experimental 2
Fig. 5. The fiFenbendazoleo and AFenbenzylo effect o
infected with toxocariasig(N m, n = 6)

Similar changes were found in determining th'"Fenbendazole" and "FenbenzyMowever, when us-
number of segmental neutrophils. They increased in eing the drug "Fenbenzyl" the number of segmental neu-
imals ofthewa gr oup to 62. 13 N trophilsdedhed slightly more than in animals of the E
creased segmental neutrophils in the blood of dogs group. On the 25th day, the humber of segmental neu-
both experimental groups were found when prescribirtrophilsintheEgr oup was 58. 34 N 2. 789

Ecgroup 57.56 N 3.19%.
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Fig.6.The fANFenbendazol eo oathedsegménaimeuwaphilyin tiee bleod bf dags infected
with toxocariasisf{ N m, n = 6)

With the development of toxocariasis in dogs, that the lymphocytes number was slightly higher than
decrease in lymphocytes was found. The lymphocyin the C group. Thus, with F e n b e n, dnale @5the 0
number throughout the experimesgcreased by 10.8 day, this number increageby 6.4%, while with the
days on the 10th day of the experiment. On the 15th dfiFenbenzyd- by 8.77% relative to the C group. On the
- by 10.49%, 20th dayby 13.39%, 25th dayby 16, 20th and 25th day, we note the growth in this indicator
58%, 30 days by 19.18% relative to the C group (Fig.in the E group, relative to the C group, increased by
7). Reduces lymphocyte counts in sick animals indica10.81 and 13.57%, respectively.
the development afecondary immunodeficiency.

WhenfiFenbendazol ed wemd AFenbenzyl o
used in dogs of the experimental groups, it was found

35
30
R 25
8
=, 20
(8]
2
S 15
S
=
- 10
5
0
Before 5thday 10thday 15thday 20thday 25thday 30 th day
treatment
u Control ®Experimental 1 = Experimental 2
Fig. 7. The fAFenbendazoled and fiFenbenzyl o effect on

with toxocariasisf Nm, n = 6)

Monocytes are part of the phagocytic systentreatment shows that on the 1Qiay the monocyte
which is involved in inflammatory processes.was number decreased by 0.45 and 0.8% relative to the C
found that experimental toxocariasis in dogs increasgroup. On the 15th day, this indicator of thedfoup
their percentage in the was 4.98 N 0. 3414%,56whN 10e S5vInd.lt e
the beginning of the trial, it was 4.35 N 0. 87 %, res:|
tively (Fig. 8). Thehn Fenbendazol ed and fAFenbenzyl 0
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Fig. 8. The fFenbenda ootheemdnoeytesinunibér éithb llaod of dogs infedtetl with t
toxocariasis{ N m, n = 6)

The lowest number of monocytes was found oM., Sobolta, A. H., & Leskiv, Kh. Ya. (2021). Fenbenzyl
the 25th research day in the gfoup compared to the and fenbendazole impact on the dog's liver protein synthe-
C group; this indicator decreased by 1.81%6tHe & sizing function during experimental infestation with the
group, the number of monocytes in this period was 4. pathogen toxocariasidJkrainian Journal of Ecology,

N 1.01%, whil-6. 20 Nhe. &1i11(3),124129. doi:10.15421/2021_152
6. Hlushko, K. T. (2013). Imunolohichni
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The main advantages and prospects for the use of natisiafectants of natural origin have been reviewed
and detailed. The potential of their use in view of the dynamic development of interest inphedacton of
animal products, including meat and eggs of different species of farm poultry was disthesatain species of
medicinal plants that have antifungal activity against fungi of the family Aspergillus, such as chamomile |(Matri-
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DIRECTIONS OF IMPROVEMENT OF ORGANIZATIONAL AND LEGAL MECHANISM OF
STATE REGULATION OF PROFESSIONAL (VOCATIONAL AND TECHNICAL) EDUCATION
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Abstract.

Thearticle clarifies the directionsof improvingthe organizationaland legal mechanisnof stateregulation
of professionalvocational)education.The current stateof legislativesupportof modenization processe vo-
cationaleducationis describedTheexistinglegal discrepanciebetweerthelegislationon vocationaleducation
andthegeneralmodernsectorallegislationhavebeenclarified. Therequiremenbf regulationof normativelegal

acts on vocationaleducationis substantiatedThe basicrequirementgo the processof modernizatiorof the or-

ganizationaland legal mechanisnof regulationof professionalvocational)educationare determined.
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HAND HYGIENE AND ITS CONNECTION WITH VIRAL DISEASES

Abstract
Hand hygiene of the population and its impact on the spread of viral diseases. Hand hygiene (HH) of the
population and its impact on diseases are becoming increasingly important issues. The results of this study can
make a significant contribution to undéanding gaps in knowledge and public attitudes towgrgs
Methods An epidemiological study was conducted using an online platform (SurveyMonkey) and question-
naires.
Results.A total of 815 valid questionnaires were collected. Most respondents wert atifterentiate be-
tween diseases that may or may not be transmitted by géobut respondents' knowledgeyafi was relatively
inadequate. Female respondents had significantly better knowleqde.dflost respondents indicated that they
only used watemistead of washing their hands with soap. Many men wiped their hands on their clothes.
Conclusions.A female, middkaged, college educated is the main protective factor with the best knowledge
of1 R. A number of misconceptions about GR have lktified. Respondents' s@l§sessment of hand drying
methods showed that additional training in this area is needed. The results of this study may provide information
on gendetresponsive health promotion activities and creative campaigns to achigaeabke improvement in
GR practices.

Keywords:hand hygiene, viral disease prevention, public health, preventive hygiene

Introduction. Effective hand hygiene (HH) is im- on the level of knowledge and behavior of HH in the
portant to prevent disease transmission in clinical aipopulation is limited. Studies have shown that GR fo-
community settings. The behavior of the population rccuses on handwashing compliance and ignores the im-
garding handwashing and its impact on diseases is |portance of hand drying [2, 5.
coming increasingly important [P)]. It is not clear if The aim of the study is to determitiee level of
peope can practicg 1 correctly. Many people over- knowledge and behavior during the GR of the popula-
look the importance af H. Hand washing with soap tion, as well as to identify the main gender differences
(HW) is the most effective way to remove pathogerin this matter.
from hands and prevent the spread of infectious di Materials and methods Respondents age
eases [3]. However, many studies have identified a gyears were recruited using a snowball method from dif-
between the perception and practice of MRM. In thferent sociedemograpli groups, including age
study, the majority of respondents (90%) are aware groups, educational level and working status. A plat-
the importance of performing MRM before meals anform called SurveyMonkey was used to facilitate data
after defecation, but only 21% and 88% of responder collection B]. SurveyMonkey is an online survey ap-
reported doing it, respectively [4]. plication for applications such as WeChat, WhatsApp

Formulation @& the problem. Certain socidemo- and Facebook. This apgdition analyzes and exports
graphic factors are associated with compliance with Cresults after collecting responses$p,Paper question-
requirements. In studies conducted, people living in unaires were distributed among the elderly.
ban areas with a high level of education and sufficie The hand washing and drying questionnaire was
knowledge about infectious diseases have a high le'compiled based on a literature review on key issues re-
of handwashing compliance. Women wash their hanlated to hand washing and drying [2,5,10,11]. This
more often than men [5]. questionnaire consisted of three parts. Part 1 mainly

The effectiveness of HH is a combination of thicollects sociedemographic data and personal habits
effectiveness of washing and drying hands. StudiPart 2 focuses on knowledgeofi (12 questions) re-
have shown that hand washing is approximately 85quiring correct or false answers. The questions were
effective in removing microorganisrirom hands, and chosen according to common myths and misconcep-
hand drying further reduces transient flofa [nsuffi-  tions aboui 1 described in the literature. The score of
ciently dried hands are more likely to transmit microoithe questionnaire ranged from 0 to 12, with skere
ganisms compared to completely dried haflsfom- indicating the level of knowledge abgut. Part 3 in-
pared to the scientific evidence related to GH complcluded questions related to hand washing and drying
ance among healthcareofessionals [7], information practices.
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The value of the coefficient of intraclass correlawomen than men performed Gigt just with water, but
tion of the level of knowledge about GR (part 2) wawith the use of detergents or disinfectants (p < 0.001).
0.941 (95% confidence intervad 0.8570.976, p < Over 70% of respondents indicated that they use less
0.001). The item agreement for GR practice (Part 3) kthan 10 seconds to wash their hands.
tween the two measurements was satisfactory. All st Women respondents were more likely than men to
tistical tests were twaided with a significance level of use paper towels to turn off the &t or use their elbow
p < 0.05. to avoid resoiling their hands after washing. More than
The results and their analysis.The study was 70% of respondents performed HH more often during
conducted fronBeptember 2021 to February 2022. /outbreaks of infectious diseases (76%). More male re-
total of 1002 questionnaires were collected using Stspondents than women ignored washing their hands if
veyMonkey (n = 945) , i they were in a hurryy( < 0.01), wh7e)n. nSuro
veyMonkey's survey completion rate was 80.2%, witt o i | et (p < 0.05) or when th
an average completion time of 11 minutes. After e:0.001).
cluding incompéte questionnaires, questionnaires fror With regard to hand drying, more male respond-
758 SurveyMonkey respondents were included. Rents than females dry their hands on their own clothes
spondents from two nursing centers and two groups (46.5% versus 37.7%, p < 0.01), while women more of-
college students completed a paper questionnaiten di their hands by evaporating water from their
Thus, questionnaires of 815 respondents were includhands on air (70.4% versus 67.3%, p < 0.05). Respond-
for analysis. ents generally prefer to use paper towels from the re-
Socio-demographic characteristics of respondent strooms rather than their own personal towels/handker-
Respondents were divided into age group$29830  chiefs/napkins. Respondents most often used paper
49, 5059, 60 and older). More than half of these retowels (96.4%), a warm hand dryer (83.6%), a jet hand
spondents were married dryer(78.5%) and rolls of cloth towels (15.1%) todry n
426), worked fulit i me ( 59. 5%, ain their hands. Most respondents shake their hands to get

good or excellent healt tridof excess water before drying (87.5%) and limt ma | or
ity of respondents had a higher education or highthemselves to using two paper towels (99)2More

(72. 8%, n = 593) a nd dthan half of the respondents rub their hands while using d i s -
eases (79. 0%, n = 6 4 4 ) .the dryer under warm jets of air (51.1%). The averageé % r e -

ceived an influenza vaccine in the last 12nhs time to use a warm hand dryer was overall short, with
(32.4%, n=306). The characteristics were comparakmore than 60% of respondents drying less than 10 sec-
between the sexes, except that the number of fem onds using a warm (60.9%) @t jhand dryer (64%).
participants was higher than that of male participan It was found that the majority of respondents can
between the ages of 40 and 49. differentiate diseases associated with pobl; and fe-

In general, most interviewees can differentiate dismale respondents are generally better informed than
eases thamay or may not be transmitted by pedd. men (9.38 points versus 9.06 points out of 12 points).
Regarding the concepts relatedtq, the level of Respondents' misconcegis about 1| were revealed.
knowledge of the respondents was relatively low. Tk For example, the time spent washing hands and the de-
majority of respondents were mistaken in the statgree of friction that occurs during foaming are more im-
ments that keeping hands clean all the time can rediportant in removing dirt and microorganisms than wa-
thebody' s defense mechani tertemperature, and warm water causes skin irritation | e

soaping hands shoul d be andisnotenvonmentally friendly [4, 12]. %, n =
528), and the content of 40% alcohol in hand sanitiz Only 12.8% of respondents indicated that they al-
is sufficient for g o o d ways lather their hands with soap for more than 20 sec-= 4 6 (

Slightly more than half of the responderbrrectly an- onds before rinsing, while the percentage of female re-
swered the question related to the statement that sospondents is slightly higher than that of males (14.9%
ing hands for 10 seconds before rinsing is not enou versus 7.8%) [p The results of multiple regression
to disinfect hands (57.1%, n = 465). More than 30% (analysis also showed that women had significantly
respondents believe that water temperature can affihighery H knowledge scores than men after adjusting
the cleansing effect dugn h andwas hi n gforage and educational attainment. The age 6430
255). In general, female respondents had a significanyears and a high level of education was the criterion
better level of knowledge abouH t han ma | that demastrated the best knowledge abput among
1.75 versus 9.06 N 1. 73 ;thestudied respondents.

Selfassessment of handwashing and drying pra While the majority of respondents indicated that
tices. Most respondents reported agional handwash- they do handwashing in a variety of specific situations,
ing, including before and after handling/preparing foothey admitted to using only water or, on rare occasions,
(>98.0%), before eating (90.4%), after urinating/defeusing alcohebased handubs or handwash wipes in-
cating (>99.0%), after discarding garbage bacstead of alcohebased disinfection. Empirical evidence
(97.1%), after sneezing/coughing (82.5%) or whesuggests that disinfection andt reduces the incidence
hands are visibly dirty (99.6%). Bgondents per- of diarrhea, respiratory infections, and influenza, and is
formed handwashing after feeding a child (94.8%), caalso considered the most casfective way to control
ing for the sick (99.1%), after daily work (88.5%), afte dise@es by breaking the chain of transmissio8]1
touching pets (99.2%), after gardening (99.0%). Stu Almost half of the respondents believe that 40% alco-
ies have found that a significantly larger number of
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hol is enough to disinfect hands with antiseptics. Hovmost correctly and fully performed by midebged
ever, antiseptics do not kill all types of germs such iwomen with higher edtation. There are misconcep-
coronovirus, Clostridium difficile and sommarasites; tions among the public about some of the concepts as-
therefore, they are not recommended for use withosociated with1 1. Selfassessment of respondents’
1 H when the hands are very dirty or greasy, for exarknowledge of drying methods apdy showed that the
ple, after gardening or outdoor activities [12]. population needed additional training. The results of
Anger [3] also reported that factors such as beirthis epidemiological teidy are useful for gendee-
busy, tired or hungry can prevent malespendents sponsive health promotion activities and creative cam-
from doing) 1. Positively, the frequency and quality paigns to achieve sustainable improvement jnprac-
ofy 1 is influenced by the presence of other people tices.

the toilets due to the clustering effgcty is considered Referens
a social norm that must be observed in the correspol 1. Hirai M, Graham JP, Mattson KD, Kelsey A,
ing social group [3, 13]. Mukherji S, Cronin AA. Exploring determinants of

Female respondents are in the habit of wearirhandwashing wit soap in Indonesia: a quantitative
rings, long nails or bracelets, while males are in tranalysis. Int J Environ Res Public Health.
habit of wearing watches. An analysis of the studi€2016;13:868.
performed showed that the bacterial load was 2.t 2. Rabbi SE, Dey NC. Exploring the gap between
times higher on hands with rings than on handsamith hand washing knowledge and practices in Bangladesh:
rings [14, 15]. Therefore, the public should be rea crosssectional comparative studyBMC Public
minded to pay special attention to these areas whHealth.
washing their hands. 2013;13(89nttp://mww.biomedcentral.com/1471

More than 70% of respondents are more likely t2458/13/89
perform H during infectious disease outbreaks. Thi 3. Aunger R, Greenland K, Ploubidis g SW, Ox-
fact suggests that publicechtion campaigns are effec-ford J, Curtis V. The determinants of reported personal
tive in changing the behavior of the population regarcand household hygiene behavior: a matiuntry
ing1 1 during outbreaks of infectious diseases [16]. study. PLoS One.

In terms of hand drying, more men than wome 2016;35.doi.org/10.1371/journal.pone.0159551
dry their hands on their own clothes, while women a 4. Todd ECD, Michaels BS, Smith D, Greig JD,
dry their hands. Dryindhands with dirty clothes re- Bartleson CA. Outbreaks where food workers have
duces the benefits of handwashing to almost zero. It F been implicated in the spreadfobdborne disease. Part
also been found that insufficiently dried hands are mo 9. Washing and drying of hands to reduce microbial
likely to transmit microorganisms compared to comnr contaminationJ Food Prot. 2010;73(10):19%5
pletely dried hands [6]. 5. Tao SY, Cheng YL, Lu Y, Chen DF. Hand-

Respondents most frequently used paperets to  washing behaviour among Chinese adults: a esess
dry their hands, followed by warm hand drying, jet drytional study in five provinces.Public Health
ing, and rolls of cloth towels. The most common han2013;127(2013):62@8.
drying method is paper towel drying. Paper towels e 6. Patrick DR, Findon G, Miller TE. Residual
fectively dry hands, remove bacteria, and pollute the émoisture determines the level of touohntact associ-
less with bacteria in toiletd7]. However, the use of ated bacterial transfer following hand washing.
paper towels has adverse effects in terms of waste ¢Epidemiol and Infect. 1997;119:3i135.
posal and sustainability in the environment. It has bei 7. Kingston L M, Sl evin
found that hand dryers with warm air are more enviroiDunne CP. Had hygiene: attitudes and practices of
mentally friendly than paper towels [18]. However nurses, a comparison between 2007 and 28h%.J
hand dryers arenuch slower than paper towels or je'Infect Control. 2017;45(2):1300.
hand dryers, taking approximately 45 s to remove on 8. SurveyMonkey. Mateo, Califor-
3% of residual water [6]. The average time of usin nia. https://www.surveymonkey.com
warm hand dryers among the respondents was ger 9. SurveyMonkey. SurveyMomy User Manual.
ally insufficient- less than 10 s. As a result, a signifi-2011. https://s3.amazonaws.com/ Survey-
cant anount of water remains on the hands, which ce MonkeyFiles/UserManual.pdf
easily recontaminate hands after touching environ 10. Alharbi SA, Salmen SH, Chinnathambi A,
mental objects such as doorknobs when leaving the t Alharbi NS, Zayed ME, Alohny BO, et al. Assess-

let [12]. ment of tke bacterial contamination of hand air dryer in
The results of our crossectional study provided washroomsSaudi J Bio Sci. 2016;23:2681.
an opportunity to understand gaps in knowledgd 11.Pang J, Chua SWJL, Hsu L. Current

public behavior regarding 1, as well as gender differ- knowledge, attitude and behavior of hand and food hy-
ences in relation to this issue. The results obtained cgiene in a developed residential community of Singa-
be used in gendeesponsive health promotion activi- pore: a crossectional surveyBMC Public Health.
ties and creative campaigns that aim to improve cor2015;15:577doi.org/10.1186/s128891519103.
pliance with, 1 and achieve sustaink improvements 12. Centers for Disease Control and Prevention
in1 1 practice. (CDC). Show me the sciende how to wash your
Conclusions.The results of the study showed thahandsCDC2 4/ 7: Saving Lives,
female respondents in general have a higher level 13. Johnson HD, Sholcosky D, Gabello K, Ragni
knowledge about 1 than male respondents.y was R, Ogonosky N. Sex differences inlpig restroom
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Among the essential trace elements, zinc is crucial in regulating the homeostasis of the human body, which

is associated with the structural and catalytic role of @iependent enzymes. The global mortality ratetdue

trace elements constitutes 6%, and the number of people suffering from hypozincosis represents more than 1.1
billion incidents. Clinical manifestations of zinc deficiency may exhibit complex disorders of the immune, nervous,

digestive, and cardiovasculaystems.
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Key words:Zinc, enzymes, immunity, Cox@, pathology of internal organs.
Main part. Zinc is one of the most essential anc A i n 0.0050.85eng/]I;

indispensable trace elements for the human body. T A in t he0nygakgr : 50

first work on its study dates back to 1963. Its biologic: In children during the first year of life, the serum

role was established in 1969 when J. Raulin showed 1zinc content averages 6755 mg / |; this figure does not
necessity of this element for the growth of thagus change with age. According to the WHO, the optimal
Aspergillus nigerSubsequently, the importance of zincintake of zinc in the body is recommendeadhe fol-
for plant and animal growth was confirmed. The mailowing quantities: for children under 6 months: 3 mg /
symptoms of zinc deficiency of varying severity are thd; 6 months 1 year: 5 mg / day, 1 year6 years: 10
following: diarrhea [1], immune dysfunction [2], infec- mg / day; for children from 10 years and adults: 15 mg
tion [3], memory loss [4], and gmitive impairment / day.
[5]. Zinc deficiency was considered a risk factor fo Zinc enters the body with food. Food rich in min-
anemia [6], gastrointestinal dysfunction [3], and hyeralzincincludes beefiver, seafood, rice bran, whole-
pogonadism [6]. meal flour, carrots, onions, and nuts. The need for mi-
The body of an adult contains 1353 of zinc. Zinc  cronutrients increases during intensive growth and
can be observed in all organs and tissues, but the mpregnancy, amounting to Zb mg/day. Zinc defi-
consideable amount is found in the prostate, seme ciency can develop with insufficient intake of this ele-

skin, hair, muscle tissue, and blood cells. ment in the humamody (1 mg/day or less), and the
The content of zinc in the human body, accordinthreshold toxicity is 600 mg/day.

to the literature, is the following: Zinc plays an essential role in skin regeneration,
A in gen3gr®kg, 1. 3 hair and nail growth, and sebaceous gland secretion.

A in th&nmyllpod: 4 The main supply of zinc (about 30%) in the human
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body is contained in bone tissue.eThinc concentra- of vitamin E in the intestine, and maintaining its aver-
tion promptly decreases when it is insufficient in th.age concentration in the blood. In addition, zinc is well
body or results from impaired absorption, so zinc detknown as an antioxidardnd stabilizer of cell mem-
ciency leads to defects in the development of the skbranes.

etal system. Immunological disorders are the earliest preclini-

Zinc is required for protein synthesis, includingccal signs of zinc deficiency. Studies suggest that zinc
collagen andone formation; involved in the function- deficiency causes lymphopenia, thymic atrophy, and
ing of insulin and antioxidant enzyme superoxide dissuppression of ‘Eell immune function. Many papers
mutase, sex hormones, and dihydrocorticosterone; p discuss possib mechanisms of zindependent depres-
ticipates in hematopoiesis, and slows down the apop sion of the Fimmune system. Animal experiments and
sis of peripheral cells. in vitro studies have shown that zinc deficiency induces

A number of studies conducted inetlate 80's  Fas / Apoimediated apoptosis of many cell lines, and
early 90's of the last century found a correlation bithe restoration of reduced zinc concentrations inhibits
tween the content of minerals in the bones of the forthe mechanism of programmed cell death.
arm with the absorption of zinc in postmenopausi Zinc deficiency adversely affects the immune re-
women, indicating the effect of this trace element csponse, such as phagocytosis, intracellular destruction
bone mass. It has also beenwh that zinc absorption of pathogens, cytokine productiorshElper activation,
decreases with age, especially in women, and is neiclinically accompanied by atrophy of the thymus, lym-
tively associated with postmenopausal bone loss. phoid tissue, and increased risk of infection [5]. The
randomized, doublblind, multicenter, prospective work of Bruce Korant (1973) proved the presence of
ZENITH study conducted at four research centers antiviral activity in zinc, which is realized by inhibiting
France, Italy, and Northerlreland demonstrated the the replication of viruses. Zinc has an antiviral effect
relationship between zinc nutritional status and bicagainst herpes simplex virus typeida&, enterovirus
chemical markers of bone remodeling [7]. and others.

A study by Ceylan MN, Akdas S, Yazihan N. Given the above facts, the administration of zinc
showed significant associations between zinc supp drugs in treating coronavirus infection seems clear. De-
mentation and alkaline phosphatase leve$¢eocalcin creased zinc levels facilitate the interaction of SARS
levels rather than parathyroid hormone levels, and iCoV 2 spike protein with ACE2, and elevated zinc lev-
kaline phosphatase levels in bone. It is the mineral deels inhibit ACE2 expression, which counteracts virus
sity of the femoral neck, not the lumbar spine that coubinding [8]. Several studies suggest that low blood zinc
benefit from the consumption of zinc supplements ilevels correlate with more severe disease. Therefore,
the general population]8 researchers propose to determine the level of zinc in the

The skin contains 5% of zinc of its entire amourblood as a biomarker for predicting the courde o
in the human body. It is involved in the synthesis cCOVID-19 and call for randomized clinical trials of
collagen, and ulcers, burns, wounds, and other skin zinc as a promising treatment and prevention.
sions result from a deficiency in this element. There In case of additional zinc intake at <20 mg per day,
fore, Zn is a part of wound healing ageatsl is ac- the incidence of acute respiratory infections in children
tively used in medicine. Applying this substance iidecreased by 35% [8]. In particular, the dwice and
large or small quantities can lead to androgenic and {prevalence of pneumonia were 13% and 41% lower, re-
cal alopecia. In addition, zinc deficiency, as well as iispectively, in children receiving zinc [10]. However,
overdose, adversely affects hair growth and health. low doses of zinc could not to significantly reduce the

Zinc can be an extracellulatructural element and risk of lower respiratory tract infections in children
an intracellular signaling element. Free Zn is found i[11].
low concentrations, i.e., from nanomoles to mi After taking more than 26hg of zinc daily, adults
cromoles. The ability to participate in the processes with acute viral respiratory infections (including
ligand formation with organic molecules explains thCOVID-19) were 1.83 times more likely to recover
extensive range difs participation in various biological than placebo, and there was also a clinically significant
systems. This is accompanied by the relative safety reduction in median duration and symptoms were also
this element, especially the lack of oxidative propertieobserved at day 3 21.

(unlike iron and copper), which improves the transpo It is interesting to note that in case of eating disor-
and metabolism of zinc in the body and the rdp@  ders, especially in vegetarian diets, there may be a vio-
logical uptake by cells. Zinc deficiency is associatelation of zinc absorption, which may negatively affect
with the development of severe diseases of organs ¢the development of gastroduodenal pathology. A num-
systems, premature aging, pathology of fetal develober of researchers indicate that hypephic, suba-
ment, the emergence of genetic defects, and in rectrophic, erosive (according to endoscopy) and diffuse
years also, the pandemic COVIID. (according to morphological studies) changes in the du-

Zinc acts as a secondary messenger for immuodenal mucosa and antrum of the stomach correlated
cells [3]; its ions are critical for the processes of forwith lower serum zinc. The exacerbation phase of
mation and regulation of the activity of cellular en-chronic gastritis and duodenitisa& more common in
zymes and transcription factors. Thus, the normal ran patients with low serum zinc. The inclusion of thera-
of zinc content is necessary for the immundesysto peutic doses of zinc in the complex treatment contrib-
work. The element also has detoxifying properties, i.euted to the emergence of positive clinical and labora-
it promotes the excretion of carbon dioxide, absorptictory dynamics [13].
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Neurological pathology in zinc deficiency is ac-susceptibility to alcoholism (especially in children and
tively studiel by many researchers. Scientists suggeadolescents). The catalytic role of zinc concerning al-
that zinc may enhance DNA / RNA polymerase activit cohd dehydrogenase activity, changes in its substrate
in neurons, as well as protect cell membranes from cactivity, and oxidizing properties have been proved.
idative stress and inflammation. Other mechanisms i Conclusions.Thus, the trace element zinc is one
clude regulation of neurotransmitter activity, increasof the essential trace elements, which hasiafiim-
in gammaaminobutyric acid, a neurotrophic factor oimatory, antiviral, antioxidant, and immunomodolst
the brain, and simulation of antidepressant activity iproperties.
normalize brain function. Thus, zinc may be indicate References
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We analyzed aspects of the morphology of sinus pathologies based on the literature.
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The article includes data from the literature analysisagpects of the study of the physiology of the sensory
system of hearing, which are of great importance in theoretical medicine.
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Abstract
The publication reflects the pedagogical possibilities of using contextual learning technologigzrotdss
of preparing students of higher educational institutions. The article presents the main innovative technologies for
organizing contextual learning when students master the basic forms and models of such learning as contexts of
professional activity The main principles and advantages of using contextual learning in comparison with the

traditional one are presented.
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wnt r od ket higlest .quality professional learning in the priessional training of students of
training of students of higher educational institutionshigher educational institutions at the present stage.
taking into account the needs of students and teache Basictextil n t he practice of <cor
is possible using a contextual approach based on the they use: problem solving; selgulated learning;
of external contexts for learninggking into account learning anchored in students' diverse life contexts; co
di fferent real situat i oeducabn,learningfromeach other;authentic apprewi-i t y . i
textual learning is a form of active learning focused cation and use of different contexts such as home, com-
the professional training of students and implementmuni t y and wor kplaceo [4]. Co
through the systematic use of a professional conte basis for the gradual transformation of educational ac-
the gradual satration of the educational process witttivity into a professional one, which occurs t@plac-
el ements of professi onaling motives, needs, subjects and results with profes ¢ an
ply a contextual approach to the study of various susional ones, creating didactic, pedagogical and psycho-
jects and use the acquired competencies and skillslogical conditions for setting and achieving by the

practice. iThe mai n g o a subjectofhisindividual goals. ng is t
formati on, within the f| Education of university students using the conte®-s e d u-
cational activity, of his holistic, internally motivated tual appoach is characterized by the following indica-

professional prepar edne stors: altyo |

Contextual learning requires creative thinking and ane 1 selfregulation of activities;

ysis of different skill contexts. 1 variety of personal experience;
Contextual core skills include: active learning an q desire and willingness to learn;

student collaboration, interdisciplinary learning 1 orientation to the problem;

teacherstudent collaboration. f motivation based on internal factors.
The purpose of the article is to analyze the prob-

lems of applying an integrated approach to contextual
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Besides, when students take their aesponsibil- With the help of these builh components, stu-
ity for learning, their motivation to learn is greatly en dents can more carefully and qualitatively realize and
hanced. assimilate the information received.

Contextual learning should be carried out with th These components include:
help of special strategies: 1 establishment and integration of existing

I to teach students to become geljulating links;
subjects, able to direct and control themselves; 1 doing meaningful work;

1 be ableto independently solve all sorts of 1 cooperation between students and -seffu-
problems; lated learning;

1 be able to learn and teach ftithe and re- 1 creative and critical thinking;
motely in different situations; 1 education and selmprovement of the indi-

1 toteach students to consolidate their actions vidual;
various life contexts; 1 achieving high standards;

1 encourage students to study alone and in ge 1 use of evaluationesults.
eral groups, in aatact with each other; To contextualization of learning is provided by

1 apply authentic assessment. creating conditions for interdisciplinary cooperation of

In the context of training, it is advisable to ustthe teaching staff [7].
several types of training scenarios: project and targ These requirements include:

AWith contextual | earni | Discussion of teaching methods; training pro-p Ut st
dents in situations in which the goals themnt to  grams and approaches to assessment, mutital vis

achieve correspond to the acquisition of the necessi 1 Discussion of teaching methods and educa-

knowl edge and skill so [ ftionalpractice. ront ext t

learning, the context is considered as the most ir 1 Coordination of the content of training pro-
portant component, which has five learning argrams.
proaches. These approaches help to engagkents in 1 Initiating, supporting and continuously im-

an active learning process, they can be used in compqying the professional development of contextualiza-
nation with others or separately: i

1. Problembased learning is an approach that irtl
cludes the search for information, synthesis, analys
and presentation of results on a specific issue.

2. (ooperative learning is the approach throug
which learning is organized. At the same time, sme
groups are used that provide for the joint work of stt
dents to achieve learning goals.

3. Projectbased learning is an approach based ¢
the principles and cémal concepts of the discipline,
bringing students together to explore problems ar
other problematic issues, allowing them to shape the
own learning as a result of independent work.

4. Community learningan approach that, through
special projects antheasures, ensures the applicatio
of practical skills and knowledge in society.

5. Onthejob training is an approach that inte-
grates workplaces with the content of an imaginat
workplace.

Contextual education focuses students' attentic . .
by illustrating larning experiences and helps them finn 1 €ducational (lecture, seminar); ,
and create their own concept based on their existi . 1 duasiprofessional gnalysis of specific deci-
knowledge. With this approach, knowledge becomeSions, business game and other game forms); _
the student's own property. In contextual learning, st 1 educational and professional (practical train-
dents are trained according to a contextual plan, whicing, research work, preparation of various projects).
unlike the traditional one, integrates learning content !N the forms of educational activity, the accumula-
various subjects into professional activities. tion of transmission and a_35|m||at|oh|nformat|on; in

Contextual learning has the following characteristhe forms of quasprofessional whole fragments of
tics: future professional activity, its social role and subject

1 studying and solving problems in real situa meaning are mc_)d_eled; in the forms_of educational and
tions: professional activity of students, actions and deeds that

f integrated learning in multiple contexts: correspond tohte norms of future professional activity

1 content obtained from a variety of real situa OPerate. L .
tions: These f(_)rr_ns_of apt|V|ty mclude three learning

{1 evaluation of the obtained results. models: semiotic, imitation and social.

1 Use of various professional development
methodologies based on stimulation of interest and ev-
idence.

The effectiveness of contextual learning depends
on the following pedagogical conditions:

1 Formulation of universal communicative com-
petencies, which should be included in the content of
the themtc sections of the academic discipline.

1 Systematic use in the learning process of the-
oretical disciplines integrated with the help of interac-
tive teaching methods and various ways of organizing
educational activities: discussions, rplaying games,
anaysis of specific situations

1 Creation of a creative learning environment.

In the concept of contextual learning, there are
three basic forms of activity and several intermediate
ones.

The basic forms are:
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The semiotic model contains all problematic situ 3. Devlin M. The criteria of effective teaching in a
ations in learning, work with textual material, and er changing higher education context / Devlin Marcia, Sa-
sures the assination of lexical and grammatical marawickrema Gayani// Higher Education Research &
knowledge by students. Developmenti 2010.i Vol. 29, No. 2, Aprili t. 11T

The simulation model ensures the fulfillment o124.
educational tasks and is aimed at mastering studel 4. ShamsieDeen |. Contextual teachiragnd learn-
future professional activities. ing practices in the family and consumer sciences cur-

It has been established that the situational of teacriculum / Ifraj ShamsieDeen, Bettye P. Smith // Jour-
ing theoretical disciplines is one of the principles of th nal of Family and Consumer Sciences Education, Vol.
contextual approach to learning, which is based (24, No. 1, Spring/Summer, 2006P. 14 27.
learning in the dynamics of constant changes in cont 5] dtesdzufz ¢ tsdzls § € tisi@ff2HH 6 ts -
tions, situations, contexts of professional activity. stsyMmilszH jHoY teds W j My 2 vdak’ tzis Bls

Conclusion. Through the use of all metholdgi- tclzB * Mdp H2O G sk ] gilg'swj Ols  § 2O -
cal and practical approaches to contextual learning ts G: [dg0&dg] Is. 5% & tc @& OH IR 2Ot S H -
learning information acquires meaningful content andzts e figf * o tctsB ' Us €ztb Y © & GfojdaO G 6 ' € d
becomes a means of performing professional activitie™ s dz'"".fijMm Y Is s d@P18.7 | d.f13.7 &. 95101.

According to the conclusions of the practical ex 6. | 2L R v j n dzts dztisaiZlsy] C fidOdets 6 ts
perience gained, contextual learnisignificantly in- Yy Odaistcc Odal  ®QH ¢ Otz @ ¢ ligis B £
creases the productivity of learning, motivates and iiH j dzBo § " f 2 H Oc 'S wmdZ: 2 | L/ 2
terests not only students, but also teachers. l dh©Ome v GBOO™ dAfi sH OW 20121 & j -
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AUTOMATED CALL CENTERS WITH SPEECH RECOGNITION

Abstact

The article deals with the description of a software model to build a complex automated call center system
with a customizability. The main goalaoftware to unload employees from a daily routine questions to concen-
trate their attention on more important inquiries from customers. Building a software will be done by modern
technologies like speech recognition, artificial intelligence, natural lagguprocessing and IP telephony.

Key words speech recognition, python, google speech recognition library, FuzzyWuzzy, DeepPavloy, Odoo,
Odoopbx, NLP

Introduction Each of the described characteristics has its own
Nowadays serving people needs requires a lot specific solutions and technologies to be used to suc-
resources asmployees and trending technologies. Cacessfully build the system.
centres are one of services that might be irreplacea
at some companies. The bigger a company is the big Determination of software requirements
incoming calls are. It is important in a point of view o Each software has its own specifications and re-
business process to serve as many callsspdssible. quirements depending on what this software is created
Creation of automated call centres with-gdwered for. In this case of automation of call answering pro-
agents are one of solutions as it might serve sevecess, next requirements have been selected:
people at once in a comparison with an employe 1. Odoo is a modern WEB business platform that
though some tough questions still require an employrapidly spreads over the world. It comes with plenty of
to answer a call. Overall, all compies have their own readyto-use businessriented modules like CRM,
frequently asked questions and using automated cProjects, Sales, Website, and much more.

centres to answer these questions makes sense. 2. Asterisk PBX is the most popular opsaurce
General characteristics of the base automated cPBX software. Asterisk transforms a standard PC into

centre system: a server focommunications. Asterisk is the engine that
1. Automation of repetitive calls; drives IP PBX systems, VolP gateways, and other spe-
2. Communication naturally using NLP; cialized solutions.
3. Possible integration with existing system. 3. Saltstack (also referred to as Salt) is a Python
i Testing the software based configuration management and orchestration
1 Exploitations program system.As an asghronous networking library, Salt

employs Python Tornado (written by some very tal-
ented people), and Salt is customized using cutting
edge multithreading and concurrency techniques.

Odoo Agent Asterisk
Apps

- J/

Figure 1. Minimal architecture of OdooPBX.

4. Speech Recognition. Odoopbx uses Google 5. Text to Speech. The external application will
Speech Recognition library for converting speech ibe in charge of contacting the appropriate TTS service
text. The speech service will be in charge of media ilin order to generate audio frofrettext given by Aster-
terpretation and text creation. As Asterisk is just corisk. Asterisk will transfer the necessary information in
cerned with transferring media over the Websocke JSON over the Websocket, instructing the application
this might be any voice service you choose. The creaion what text to create. Across the Websocket, the ex-
of the program will decide which voice services yoiternal software will return Websocket binary frames
may connect to. containing the voice
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6. Finding keywords. Industrigbtrength Natural a customer's requirements. And it provides an answer
Language Processing(space.io) might be used to fito queries such, "Is this product a right one to be built?"
the keywords in a question. Its functionality allows yoi
to solve a very wide range of tasks: from determinin This software testing may be broadly divided into
parts of speech and highlighting named esgitio cre- two types:
ating your own models for analysis 1. Manual testing entails a person to be involved

7. Finally, answering to calls. After each call re-in a testing process, for example, without the aid of any
cordings are automatically saved in a database. Asautomated tool or script. A tester adopts a role of an
might be complicated to answer client questions durirenduser in this manner to discover any unexpected be-
calls using a stream, another alternative solution ean havior or faults in the application. Maal testing in-
found. It can be either searching for keywords from volves many steps, including unit testing, integration
recording as fast as system can and respond to a clitesting, system testing, and user acceptability testing.
or it may be a little simpler option as sending email (To ensure the completeness of testing, testers use test

message. plans, test cases, or test scenarios to test software. Man-
Analysis of calls that system might perform. ual testing intudes exploratory testing, in which testers
One of the main features of sofive might be- explore the product to find issues.

come a call analysis. Possible 4 types of call analy: 2. Automation testing, also known as Test Auto-

are: mation, occurs when a tester creates scripts and uses a
1 call frequency by month separate application to test a product. This technology

' voice analysis to check details of a call in ordetakes a previously nmaial operation and automates it.
to evaluate an empl oy e e ¢(Automation testing is used to perform test scenarios
{ questions on key events that were previously completed manually in manual
1 how well questions were responded. testing quickly and often. Aside from regression test-
ing, automated testing is used to analyze the application
in termsof load, performance, and stress. When com-

Software testing is the process of ensuring th,pared to manual testing, it imp_roves test coverage, in-
software or applications are bifigee, satisfy the tech- Creases accuracy, and saves time and money
nical criteria given in their design and developmen  Conclusion o
and meet the user needs effectively and efficiently t ~ Numerous organizations rely and depend on con-
handling all unexpected and edge circumstan tact centers, and correct technologies take a crucial
The goal of software testing is not just to fincPlacein enabling them to deliver exceptional customer
faults in existing programs, but also to find methods 1SUPPOrt. Speech recognition enables virtual agents to
improve the product's efficiency, accuracy, and usefi comprehend human language and, thus, respond effi-
ness. Its major goal is to assess a software applicatic ciently. This software might assist in releasing contact
or program's specification, fationality, and perfor- center workers from mundane activities so tbewy fo-

mance. cus on more complex and highlue conversations and
There are two stages to software testing: provide better service. This can lead to saving time,
1. Verification is a set of activities that guaran-money and effort and affect on a company's perfor-
tees a softwareds cor r emanceingeneral it
vides an answer to queries such as, "Is a product b References
correctly?" 1. https://www.odoo.com/
2. Validation is a disrete set of operations that 2. https://odoopbx.com/ N
ensures that a generated software can be traced bac 3. https://pypi.org/project/SpeechRecognition/
4. https://pypi.org/project/fuzzywuzzy/

Ul s: 658.562.012.7

[ihjewCse ¢.

o .

ALdIJu 1 VYjdaL jdeMCd2 cetsMmkzHOteMise j dadz” 2 s

JefJrrivJeuvRr Juarelryr1RrRCg sovyreuvlod It fruskh 16
1

{vifeczrfovec s [P o ffuv It LRy Lreauln

Meshcheryakov A.S.
Penza State Technological University

FEATURES OF ENSURING PRODUCT QUALITY AT THE ENTERPRISE RELATED TO A
HAZARDOUS PRODUCTION FACILITY
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Abstract
The production of quality prodwugis an integral part of ensuring the high productive capacity of any enter-
prise. For an enterprise belonging to the class of a hazardous production facility, the production of a quality
product is a more difficult task, since there are much more faatfitencing the parameters of quality assess-
ment, as well as parameters affecting the production process itself. The article analyzes possible problems in the
field of quality at enterprises for the production of alcoholic beverages, related to hazarddustfn facilities.
The solution of the considered problems in production will increase the production capacity of the enterprise and
ensure the production of a quality product.

sdzs Yo' jmdifigissjpd®® ¢ Oyj lse ©, COyj Mise s tfftstsHlz Plisd,fmischdsfls sty
dzr 2 ftesdLotsHMmlse jdeder 2 tsBI jCIs.
Key words:quality system, product quality, quality tool, production, hazardous production facility.
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Abstract

The article discusses the role of information technology in learning, namely online learning. The current data
on the number of students and money turnoverlgaming are presented. The conclusion is made abtoa
feasibility of improving online learning and forecasts of its use.
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Abstract
Deterministic digitalization technologies are proposed based on biometric identification, comprehensive
monitoring and digital management of social groupsrigler to eliminate conflicts and improve the quality of ljfe.
A review of existing publications is proposed, as well as new models, methods, algorithms, architectures of emo-
tional-logical computing, which allows to reduce the number of errors in the &nictj of the cybesocial sys-
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tem. The problems of cybsocial deterministic computing are solved by the state, enterprise, university, depart-
ment, personnel, resources. Emotiolmjical functional primitives and schemes of cybecial computing are
being developed for decisiemaking by a person, a social group and government agencies.
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