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The presented article examines hydrological monuments located in Sheki-Zagatala region. These monuments
include rivers, lakes and waterfalls. In modern times, there are a number of environmental problems related to
water resources. It is these environmental problems that greatly affect the ecotourism sector of the Sheki-Zagatala

region.
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Introduction

It is known that the basis of the world is water.
Water is the basis of life. Like many countries around
the world, the Republic of Azerbaijan is very rich in
this regard. The presence of rivers, lakes and waterfalls
indicates the abundance of water resources in the coun-
try. The Sheki-Zagatala region is very rich in this re-
gard. The presence of every hydrological monument in
the area has a positive impact on the development of
the ecotourism sector in the region. However, these
monuments have many ecological problems. The rele-
vance of the article is to discuss the role of these hydro-
logical monuments in the Sheki-Zagatala region in the
ecotourism sector. The object of research is rivers,
lakes and waterfalls in the region. The subject of the
study is the ecological mechanisms of hydrological
monuments of the Sheki-Zagatala region. The main
purpose and task of the research is to provide infor-
mation about these hydrological monuments located in
the region and to study their ecological problems, as
well as to show the usefulness of monuments for the
ecological tourism sector.

Hydrological monuments in Sheki-Zagatala re-
gion

As we know, Sheki-Zagatala region is rich in nat-
ural resources. In each of the districts of the Sheki-
Zagatala region, there are hydrological monuments, or
more precisely, rivers, lakes and waterfalls. Thus, the
hydrological monuments of the region can be divided
as follows:

v" Rivers — Turyanchay, Damiraparanchay,
Tikanlichay, Bum, Vandam (Gabala), Khalkhal,
Dashagil, Oghuz, Turyanchay, Galachay (Oghuz), Ali-
jan, Kishchay, Shin (Shaki), Ganikh /Alazan, Kumruk,
Ayrichay (Gakh), Talachay (Zagatala), Balakan,
Mazim, Khatekh, Ganikh / Ayrichay (Balakan);

v' Lakes - Nohurgol, Tufangol, Turfangol
(Gabala) and Ajinohur (Gakh);

v Waterfalls — Ramrama, Lakit, Shahverdi,
ilisu, Gochyataghi, Mamirli (Gakh), Yeddi Gozal, Mu-
jugh (Gabala), Khatekhchay (Balakan) and etc.

Khatekhchay waterfall is considered to be the
most famous and the most abundant waterfall in Azer-
baijan and is included in the territory of Zagatala State
Nature Reserve, its height is about 20 meters. Yeddi
Gozal Waterfalls is located on the side of the Oguz-
Gabala road. Ilisu waterfall in Gakh is located in the
highest part of the region and its height is about 25 me-
ters. Another waterfall in Gakh is Mamirli waterfall, lo-
cated in the forest above the village of Lakit. The locals
call this waterfall Damchi waterfall (Mammadov, 2012,
pp.209, 223, 231, 239, 250, 258, 267, 279; Mammadov
et al, 2015, pp. 658-659).
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Problems of hydrological monuments of Sheki-
Zagatala region in ecological environment

In addition to being rich in hydrological monu-
ments, the Sheki-Zagatala region also has certain envi-
ronmental problems. Observations in the region reveal
the ecological environment and problems of water re-
sources. In general, the disturbance of this ecological
balance leads to the death and reduction of living things
living inside hydrological monuments. This creates
conditions for the extinction of wildlife. So, there are
two main reasons for this problem:

1) Natural phenomena;

2) Anthropogenic influences.

It is a fact that man is a major figure in the pollu-
tion of nature, but also affects the hydrological regime.
The influence of the human phenomenon is also ob-
served in the Sheki-Zagatala region. So that, the Ganikh
River is located on the border between Azerbaijan and
Georgia. In 2015-2016, experts conducted seasonal sur-
veys of the river, and as a result, it was determined that
the river was polluted in Georgia. The main reason for
this is industrial, agricultural and household waste. Be-
cause about 80% of the vineyards of the Republic of

Georgia are located in the Ganikh valley, and there are
no sewage treatment plants in the area along this river.
As a result, all domestic wastes and sewage from the
washing of arable lands flow into the Ganikh river ba-
sin. On the border of the Republic of Azerbaijan, the
Ganikh River is polluted by small tributaries that flow
into the river. Turyanchay is considered to be one of the
most silty rivers in the country. The ecological environ-
ment of the river is polluted by household waste, as well
as fertilizers and medicines used in agriculture. As a re-
sult, it is one of the anthropogenic impacts on river pol-
lution
(https://fazmbi.az/PDF/AMEA%20Mikrobiologiya%?2
0%C4%BO0nsti-
tunun%20EImi%20%C6%8Fs%C9%99r1%C9%99ri%
202017_15 2.pdf)

Another issue is the turbidity of the rivers. It is
formed under the influence of many natural factors in
the formation of turbidity of rivers. According to ex-
perts, it is divided into seven zones due to the turbidity
of rivers in the country. Zones 1V, V and VII of them
fall to the share of Sheki-Zagatala region. This is given
in more detail in the following table:

Table 1.
Calculated and recovered values of turbidity in Sheki-Zagatala region
Ne | Zones Interval Riverpoint Pnatural | Interval Riverpoint Pnatural
qr/m?® (Cay montago) (Probir) | aqr/m’ Cay montago (Probii)
200- Khatekhchay- Khatekhchay-
L Zone IV 5000 Gabizdere 372 200-500 Gabizdere 372
500- Gabirri-Khasaman 565 Gabirri-Khasaman 565
2. Zone V 500-1000
1000 Balakanchay- 860 Balakanchay- 867
Balakan Balakan
9000- Talachay-Zagatala 3425 9000- Alazan-Ayrichay 2053
3. | Zone VII 5000 Ayrichay-Mansab 2571 5000 Talachay-Zagatala 3425
Alazan-Ayrichay 2053 Damarcig-Mansab 2015

(http://static.bsu.az/w8/Xeberler%20Jurnali/Tebiet%20%202013%20%202/209-216.pdf)

The whimsical influence of nature affects to some
extent every part of the environment. Thus, natural dis-
asters such as floods often occur in the water resources
of the Sheki-Zagatala region. The rivers in the Sheki-
Zagatala region, depending on the nature of the water
regime, have a spring or spring-summer flow regime
and belong to the summer-autumn or autumn flood re-
gime. The hydrological phenomenon of floods in the

rivers of the region is very active. Such rivers in the
Sheki-Zagatala region include Balakanchay, Khate-
khchay, Talachay, Mukhakhchay (Garachay), Kurmuk-
chay, Kishchay, Mazimchay, Alinjanchay
(Khalkhalchay), Ayrichay, branches of Turyanchay -
Bumchay, Tikanlichay, Damiraparanchay,
Akhchachay (Galachay). In general, most floods were


https://azmbi.az/PDF/AMEA%20Mikrobiologiya%20%C4%B0nstitunun%20Elmi%20%C6%8Fs%C9%99rl%C9%99ri%202017_15_2.pdf
https://azmbi.az/PDF/AMEA%20Mikrobiologiya%20%C4%B0nstitunun%20Elmi%20%C6%8Fs%C9%99rl%C9%99ri%202017_15_2.pdf
https://azmbi.az/PDF/AMEA%20Mikrobiologiya%20%C4%B0nstitunun%20Elmi%20%C6%8Fs%C9%99rl%C9%99ri%202017_15_2.pdf
https://azmbi.az/PDF/AMEA%20Mikrobiologiya%20%C4%B0nstitunun%20Elmi%20%C6%8Fs%C9%99rl%C9%99ri%202017_15_2.pdf
http://static.bsu.az/w8/Xeberler%20Jurnali/Tebiet%20%202013%20%202/209-216.pdf
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observed in Damiraparanchay, Khatekhchay, Tikan-
lichay. The consequences of the floods in the Sheki-
Zagatala region are enormous. Here are some exam-
ples: An accident on the Damarchin (Kishchay) River
on June 27, 1982, destroyed two 140-ton stone Marxal
bridges and a road during a flood. During another flood
on July 15, 1988, one of the two stones was carried un-
der the bridge near the village of Kish and the other a
short distance away; The flood in Ayrichay (Dashagil-
chay) at the beginning of the 20th century caused great
damage to the main Dashagil village, and there are 180
tons of stones brought by the flood in the Dashagilchay
channel; The flood that passed through
Demirparanchay on April 28-29, 1994 damaged 150
million m? roads in Gabala, and on August 13, 1999,
the flood that passed through that river again covered
the streets in Gabala with mud; As a result of the floods
in Balakanchay, Mazimchay, Katekhchay on June 10-
11, 1997, 2,500 hectares of grain crops became unusa-
ble, about 100 private houses were destroyed, and some
administrative buildings were damaged; As a result of
the floods in Demirparanchay and Tikanlichay in 16-
17.1999, about 70 houses in Gabala were flooded, 18
cattle perished, and the fields were covered with mud;
The flood in Kishchay on June 29, 2002 washed away
the electric poles in the river basin in Sheki; As a result

2
5

The policy of the Republic of Azerbaijan in the
protection of the hydrological environment of the
Sheki-Zagatala region

One of the main priorities of the successful state
policy pursued by the President of the Republic of
Azerbaijan Ilham Aliyev is the development of the
country's regions. So that, the Order of the President of
the Republic of Azerbaijan “On additional measures to
accelerate the socio-economic development of Sheki,
Balakan, Gakh and Zagatala districts of the Republic of
Azerbaijan” contains a number of laws, the implemen-
tation of which is entrusted to Melioration and Water
Management OJSC:

1) Cleaning of the bed of the Gurjana and
Deyirmanarkhi rivers flowing along the center of Sheki
and major restoration of the coastal walls;

2) Shore protection works on
Dashagilchay and Shinchay rivers;

3) Shore protection works on Mazimchay,
Khatekhchay and Balakanchay rivers;

Kishchay,

of the flood in Shinchay on July 27, 2004, the drinking
water supply was disrupted in Sheki, etc. According to
Mammadov Magbet's research, the earliest floods in the
Sheki-Zagatala region were in 1846 in Shinchay, and
the last on August 17, 1999 in Damiraparanchay, a
branch of the Turyanchay. However, floods still occur.
On September 23, 2021, as a result of heavy rains,
floods were observed in Balakanchay, Khatekhchay
and Talachay (Mammadov, 2012, pp.101-127; Ma-
harramova, 2008, pp.43-47;
http://web2.anl.az:81/read/page.php?zoom=0&bibid=
346323&pno=12; https://az.trend.az/azerbaijan/soci-
ety/3488294.html).

On the other hand, the lakes and waterfalls in the
Sheki-Zagatala region are in danger of drying up. The
main reason for this is climate change. The sharp
change in climate as a result of global warming is cre-
ating these problems. Thus, in 2021, there was a drying
of Lake Acinohurgol, a decrease in the water level of
waterfalls such as Yeddi Gozel, Ilisu, Mujugh. So, the
presence of rainwater can prevent this event
(https://qafgazinfo.az/news/detail/acinohur-golu-niye-
quruyur-321019;
https://agreqator.az/en/cemiyyet/1569614).

T
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. Ajinohurgol (Mammadov

4) Carrying out shore protection works to protect
the “Sumug Qala” monument and the surrounding area
in Ilisu State Historical-Cultural Reserve from floods;

5) Shore protection works on Kurmukchay,
Zarna and Ganikh rivers;

6) 1548.6 pm shore protection works on the
Mukhakh, Tala and Khatekh rivers at the expense of the
Asian Development Bank loan.

The Law on Approval of the “State Program of
Socio-Economic Development of the Regions of the
Republic of Azerbaijan in 2019-2023” dated January
29, 2019 by the President of the Republic of Azerbaijan
Ilham Aliyev adopted strategic laws for socio-eco-
nomic development of the country's regions. One of
these measures is an important part of the strategy in
the regions. Also, the main priority here is to protect the
population from floods and floods to ensure the safety
of the population. In the state program of socio-eco-
nomic development of the regions of the Republic of
Azerbaijan for 2019-2023, the regions of the Sheki-
Zagatala region are also included in the list of these


http://web2.anl.az:81/read/page.php?zoom=0&bibid=346323&pno=12
http://web2.anl.az:81/read/page.php?zoom=0&bibid=346323&pno=12
https://az.trend.az/azerbaijan/society/3488294.html
https://az.trend.az/azerbaijan/society/3488294.html
https://qafqazinfo.az/news/detail/acinohur-golu-niye-quruyur-321019
https://qafqazinfo.az/news/detail/acinohur-golu-niye-quruyur-321019
https://aqreqator.az/en/cemiyyet/1569614
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measures. Implementation of the planned works has
been entrusted to the Ministry of Emergency Situations,
“Azerbaijan Amelioration and Water Management”
0JSC, local executive power. The decree envisages the
continuation of measures for the development of tour-
ism in the Sheki-Zagatala region, as well as in other re-
gions of Azerbaijan, and this State Tourism Agency has
been assigned to the local executive power. Taking into
account such measures in our country is one of the main
steps for the development of ecotourism in the region.

However, various pilot projects have been pro-
posed in our country to address this issue: “Pilot River
Basin Management Plan for Alazan / Ganikh River Ba-
sin” developed by Jesper Ansback, Anatoly Pichugin,
Peter Roncak, Vafadar Ismayilov, Farda Imanov and
Rafig Verdiyev and funded by the European Union in
October 2011; “Consultations and workshop on assess-
ment of impact on the National Strategy for the Use of
Alternative and Renewable Energy Sources in the Re-
public of Azerbaijan in 2015-2020 and defining the
scope of analysis at the base level” held on May 12,
2015 in Baku ”; A seminar on MSD on the National
Water Strategy of the Republic of Azerbaijan SEIIE
held on June 7-8, 2012 within the framework of EU S,
etc.

In addition, many river protection and restoration
projects have been implemented around the world: pro-
jects such as Central Europe — REURIS, UK — River
Restoration Center (RRC), Berlin (Germany) — Panke

Figure 3. Mamirli waterfall (Mammadov, 2015;, pp. 658)

Thus, one of the charming hydrological monu-
ments of the region is Mamirli waterfall located in
Gakh region. This waterfall is located in a forested area
above the village and the water flows through the
mossy rocks. Many tourists flock here to see this beau-
tiful view. Thus, the village municipality has cleared
the roads leading to the waterfall from large stones to
ensure their comfort. Also, the area around the waterfall
is monitored, and assistance is provided by guides for
visitors. Prohibit the special needs of people in this
area, as well as bathing or car washing. In addition,
drinking water was pumped to the village from here
through a pipeline. Mamirli waterfall of Gakh region
was renamed as “Natural Monument” by the decision
of the Cabinet of Ministers of the Republic of Azerbai-
jan dated August 5, 2006 and is protected by the state.

River Restoration, Munich (Germany) — Isar River Res-
toration, Olomous (Czech Republic) — Morava River
Rehabilitation, Teplise (Czech Republic) — Black River
Rehabilitation, Durham County (UK) — Skerne River
Rehabilitation, Havant (UK) — Hermitage River Reha-
bilitation, National River Protection Authority in Israel,
development of a special program in this field in Rus-
sia, etc. (https://e-ganun.az/framework/12260;
https://e-ganun.az/framework/41320; Mammadov et al,
2015, pp.659; Imanov et al, pp.24-32; https://me-
teo.az/index.php?In=az&pg=110;
https://unece.org/filead-
min/DAM/env/eia/meetings/2015/May_SEA_worksho
p_scoping_Baku/12_may.pdf; https://unece.org/filead-
min/DAM/env/water/npd/Water_Strategy Rafig_Verd

iyev.pdf)

Determining the importance of hydrological
monuments of Sheki-Zagatala region in the
ecotourism system

The presence of hydrological monuments in the
Sheki-Zagatala region is one of the main factors con-
tributing to the development of the ecotourism sector in
the region. It is known that the field of ecotourism pre-
sents the pearls of nature to people. It is the pleasant
fresh air of the region, as well as the flora and fauna, as
well as the presence of hydrological monuments that
make the area useful for the tourism sector. Thus, local
and foreign guests visit the water resources monuments
here.

Another mysterious waterfall of Gakh is Ilisu. This wa-
terfall is located on the highest peak of the region, so it
is not easy for him to climb there. To get here, the tour-
ist must walk at least half an hour. However, for those
who can not climb to this height, vehicles are organized
(Mammadov et al, 2015, pp. 658-659). There are also
many visitors to other hydrological monuments in the
region. Even those parts have become places that will
be suitable for the tourism sector. However, the im-
proper use of these areas by people who migrate to
them leads to the destruction of their natural environ-
ment. Therefore, the main issue is not to damage the
landscape of these hydrological monuments and to pro-
tect them seriously in order to attract more tourists to
the region. This in itself is of great importance for


https://e-qanun.az/framework/12260
https://e-qanun.az/framework/41320
https://meteo.az/index.php?ln=az&pg=110
https://meteo.az/index.php?ln=az&pg=110
https://unece.org/fileadmin/DAM/env/eia/meetings/2015/May_SEA_workshop_scoping_Baku/12_may.pdf
https://unece.org/fileadmin/DAM/env/eia/meetings/2015/May_SEA_workshop_scoping_Baku/12_may.pdf
https://unece.org/fileadmin/DAM/env/eia/meetings/2015/May_SEA_workshop_scoping_Baku/12_may.pdf
https://unece.org/fileadmin/DAM/env/water/npd/Water_Strategy_Rafig_Verdiyev.pdf
https://unece.org/fileadmin/DAM/env/water/npd/Water_Strategy_Rafig_Verdiyev.pdf
https://unece.org/fileadmin/DAM/env/water/npd/Water_Strategy_Rafig_Verdiyev.pdf
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Sheki-Zagatala, as well as for the tourism sector of the
Republic of Azerbaijan (Nazarova, 2022, pp. 8-9).

Conclusion and suggestions

Finally, let's list the results we received from the
article:

o Ecological problems of hydrological monu-
ments in Sheki-Zagatala region are still on the agenda;

o Certain natural and anthropogenic factors
damage hydrological monuments in the area;

o Natural disasters damage the agriculture and
individual habitats of the regions, as well as the local
population, just as hydrological monuments are dam-
aged;

o The force of anthropogenic impacts on the hy-
drological monuments of the regions is very large.
Chemicals, agricultural waste, industrial waste, etc.
these include.

o The state policy of the Republic of Azerbaijan
on the protection of water resources and the solution of
problems in the region, as well as a number of orga-
nized projects and programs are of great importance;

o There are environmental problems of hydro-
logical monuments in most countries of the world and
international measures are taken on this;

o Damage to the ecological environment of riv-
ers, lakes and waterfalls in the region leads to the de-
struction of living things within them;

o The availability of river, lake and waterfall
type water resources in the region is very important for
the ecotourism sector of the region;

o Hydrological monuments in Sheki-Zagatala
region are very important for the Azerbaijani ecotour-
ism system;

o Nowadays, these hydrological monuments are
used for the tourism sector and are open to local and
foreign tourists.

Thus, we consider it expedient to note the follow-
ing proposals on the protection of Sheki-Zagatala hy-
drological monuments:

e Study of natural phenomena in the region —
Taking into account the natural effects on the Sheki-
Zagatala hydrological monuments, it is expedient to
continue work on the study of natural disasters and to
establish geographical plans for their prevention;

e Carry out awareness-raising activities on the
protection of hydrological monuments in the Sheki-
Zagatala region — In this process, it is possible to in-
volve the local population, including pupils and stu-
dents. In this regard, it is possible to hold various edu-
cational events;

e Provide tourists with information on the non-
pollution of recreation areas — Local and foreign visi-
tors can be informed about the protection of hydrologi-
cal monuments that have now become recreation cen-
ters;

e Strengthening control over hydrological mon-
uments — It is more appropriate to increase special con-
trol to prevent pollution in these hydrological monu-
ments, which are also used as recreation areas in mod-
ern times;

e Strengthening measures to ensure human
safety — It is known that the hydrological monuments
of the Sheki-Zagatala region are well-known and dan-
gerous areas. One of the main issues for this is to ensure
the safety of foreign citizens, including locals. There-
fore, it is appropriate to intensify the work in this direc-
tion;

e Increasing the role of monuments in the region
in the ecotourism sector — determining the compliance
of these monuments with international standards can
increase the importance of the Sheki-Zagatala region in
the field of ecotourism. For this reason, it would be
good to identify tourist activities used in hydrological
monuments around the world and to clarify their com-
patibility with hydrological monuments in the Sheki-
Zagatala region.
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The article examines the influence of seasonality of international tourist flows on their distribution by regions
of the world and the definition of aspects of the impact of tourism and travel on the level of employment in the
country based on a comparative analysis of different countries. The direct and indirect contributions of tourism to
the economy are revealed, the main tourist markets that form international tourist flows are highlighted. The
sphere of tourism and travel is of great importance in providing employment for the population. This makes it
possible to identify favorable tourist resources and new products for the development of tourism in various regions
of the world, as well as to develop a tourism development strategy at the level of international standards.

The significance of the study lies in the fact that the data and results obtained make it possible to realize the
significance of the issue under study and the need to study it.
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I. INTRODUCTION

Tourism today has become a rapidly developing
industry in many countries, being an industry of the so-
cio-economic complex. Currently, every 7th workplace
in the world is accounted for by organizations engaged
in the tourism business. According to WTO forecasts,
by 2025 the number of international tourist trips will
amount to about 1.7 billion people. Estimates show that
the daily expenses of tourists, with the exception of air
transportation, will increase to $5 billion per day [21].

Currently, there are two trends in tourism:

o impact of external economic and political fac-
tors;

e the ability of tourism volumes to recover
quickly under unfavorable conditions [Kazybaykyzy,
2015: 265-269].

Stability in the global financial markets has led to
some changes in the habits of vacationing tourists: the
number of bookings for this period and beyond has in-
creased, and tourist spending on holidays has de-
creased. From the above, it can be concluded that tour-
ism became a deeply rooted part of culture at the end of
the twentieth century.

Tourism in Azerbaijan is a developing complex.
Therefore, the market is constantly looking for new
forms of work, ways to solve problems arising in this
industry. Despite the rapid pace of development of the
tourism sector in recent years, with the exception of the
pandemic period, currently the share of this sector in
the country's GDP (5.5-6.9%) in those years did not
have very high quantitative indicators [26].

The economy of the country as a whole is associ-
ated with obtaining the optimal effect through the use
of limited resources. As a rule, limited economic fac-
tors or resources, including tourism, are designed to
meet the psychological and physical needs of a person.

The main purpose of the article is to study the in-
fluence of seasonality of international tourist flows on

their distribution by regions of the world and to find out
the impact of tourism and travel on the level of employ-
ment in the country based on a comparative analysis of
different countries.

The theoretical and practical significance of the
study lies in the fact that the data and results obtained
as a result of the study make it possible to realize the
significance of the issue under study and the need to
study it.

Seasonality is an interdisciplinary concept that in-
cludes a change in the number of people visiting a cer-
tain tourist place. Seasonality also affects the marketing
policy of the tourist market, the labor market and finan-
cial flows. Today, the influence of seasonality on all
spheres of the economy is undeniable. Thus, tourism is
a commercial destination, and any business is subject
to seasonal changes. One of the important factors that
needs to be studied in order to get the most out of the
tourist market is seasonality [Konstantinova, 2019: 1-
8]. The dictionary of business terms contains infor-
mation about the change of the season of the year, about
the period of performance of certain works, as well as
about traditions, holidays, etc. the economic processes
associated with it are considered seasonal.

In some studies, tourism is defined as the season-
ality of tourist activity, recurring from year to year,
which is characteristic of the place (territory) under
study and is associated with changes in recreational
conditions [Sharafanova, 2015: 30-40].

II. MATERIALS AND METHODS

From the point of view of the activity and devel-
opment of the tourism sector in Azerbaijan, there are
comprehensive opportunities. In this regard, unlike a
number of countries where the tourism sector is devel-
oped, in order to support the development of this sphere
at the required level, the state conducts a special policy,
which also reflects the strategy of tourism development
and its phased solution [18]. Compared with foreign
countries, Azerbaijan has truly unique natural, cultural,
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and architectural monuments, including about 38 archi-
tectural monuments of world significance: Ateshgah,
Icheri Sheher, Muhammad Mosque, Maiden Tower,
Shirvanshah Palace, Seyid Yahya and Shirvanshah
mausoleums, etc. are available [23]. It should also be
noted that Azerbaijan receives only 0.02-0.03% of the
international tourist flow around the world, while our
country, according to approximate estimates, has the
ability to receive up to 10 million tourists a year. It
should be noted that the development of tourism in
Azerbaijan was also negatively affected by the state of
emergency that occurred in the world (the COVID-19
pandemic), which is 3.15 times higher than the number
of tourists received in the year preceding the pandemic
(2019) [19, pp. 21-25].

Tourism experienced the most serious crisis in the
history of observations in 2020 after an unprecedented
emergency in the field of health, social and economic
situation amid the outbreak of the COVID-19 pan-
demic. This crisis led to a reduction in the number of
international tourists (overnight guests) in 2020 by 74%
compared to the previous 2019, which had a negative
impact on the travel of international tourists, and the
tourism industry worldwide faced a loss of export rev-
enues worth 1.3 trillion US dollars. It should be noted
that during this emergency, the tourism sector suffered
11 times more total losses than during the global eco-
nomic crisis of 2009.

According to the annual report of the World Eco-
nomic Forum in the field of tourism and travel for 2021,
Azerbaijan ranked (72nd) among 194 countries of the
world in terms of attractiveness for foreign tourists, be-
ing above the average by 20 countries. The tourist flow
is understood as the movement of tourists from a cer-
tain place, place of residence (supplier market) to other
places (the core of attraction) that have some resources
and tourist offer (receiving the market). The change of

tourist destinations and its conjunctural changes may be
due to motivational (fatigue from overloaded and noisy
centers), economic (inflation, exchange rate), social
and other reasons.

The main tourist markets generating the flow of
tourists at the international level are:

- In Europe: markets of Central Europe and North-
ern Europe (Germany, Benelux countries, Great Brit-
ain, France, Scandinavian Peninsula countries);

- In America: Canada and the USA,;

- In Asia: Japan.

The main international markets that receive tour-
ists include:

- In Europe: countries of the Mediterranean coun-
tries of Europe, Asia and Africa; especially between the
countries of the European Union, intra-European ex-
change plays an important role;

-In Asia: Middle East (Israel, Egypt, Turkey, Jor-
dan, Syria); Hindustan Peninsula: India, Nepal; South-
east Asian countries: Thailand, Philippines, Indonesia,
etc.;

- In America: USA, Mexico, Caribbean countries,
Peru and Brazil;

- In Africa: Maghreb countries, Egypt, Kenya, In-
dian Ocean islands (Seychelles, Maldives and Mauri-
tius).

III. RESULTS AND DiSCUSSION

3.1. CONTRIBUTION OF TOURISM TO
THE ECONOMY

In order to identify the structural features of tour-
ism organizations based on the methodology of the
World Tourism Organization, the World Council for
Tourism and Travel, the contribution of the tourism
sector to the economy is systematized according to the
characteristics: direct, indirect and individual impact
(Table 1).

Table 1

Characteristics of the impact of the contribution of tourism to the country's economy

Brief description of the contribution of tourism to the economy

Straight

Indirect

Individual

Hotel tourism services:
accommodation, meals, transport,
religious-cultural-historical-
ecological attractions,
entertainment.

Areas of direct impact: mass
accommodation facilities (hotel,
otel, motel, etc.), transport, travel

sector

in general

agencies, tour operators, retail,
culture, sports, recreation.
Sources of income to the

country's budget from tourism:
residents' expenses on tourism and
travel, non-residents’ expenses
(export of tourist services),
residents' expenses on business
trips,  individual  government
expenses

Investments aimed at the tourism
Government spending on tourism

Domestic supplies and purchases

Material and technical support
of specialized tourism enterprises
Goods and services that ensure
the livelihoods of workers in this
field: food, beverages, clothing,
housing services and agriculture

Note: based on [Kapustin, 2014: 35-43] compiled by the author
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The direct contribution of tourism to the economy
is recorded directly in the service sector, which is re-
lated to the quantitative and qualitative indicators of the
services provided to tourists. The indirect impact of
tourism on the country's economy directly covers a
wide range of types of tourism and related enterprises
that support the activities of specialized tourism enter-
prises and their service personnel. It should be noted
that the tourism industry directly contributes to the for-
mation of added value in the country's GDP and in the
service sector. And taking into account additional en-
terprises and related enterprises, this increases the indi-
rect and induction incomes of the entire complex of the
"tourist economy".

For a broader explanation of the contribution of
the tourism sector to the country's economy, consider
its share in world GDP (Fig.1).

The presence of competition between economic
entities leads to the fact that enterprises with large eco-
nomic activities are increasingly being displaced by
small enterprises operating in the market, these enter-
prises occupy a dominant position in the market, while
enterprises with a high market share occupy a dominant
position in economic power and concentrate the market
in their hands [Burak, 2016: 58-63]. Thus, the concen-
tration of production occurs very unevenly at individual
enterprises, in different industries and countries. Unlike
the sphere of material production, where large enter-
prises dominated in the X1X-XX centuries, this process
in tourism began relatively recently, that is, in the
1970s. But the concentration of production in tourism
very quickly began to cover all its aspects, covering all
sectors of the tourism industry.

12

X

°% 10

aQ

&) y = 11,274 0015«

O 4 R2=0,3026

=

2 6

—

=)

o

S 4

Y

o

o

c 2

e

w

[¢B]

c 0

I_ O d &N N < 1N WIS 0 O O 949 N MM & in O~ 0 OO0 O -
O O O O O 0o 00 00 4 A4 4 d 94 «H o «+H = «+ N
O O O O O O O O o o o O O O O O O oo o o o
AN AN AN NN AN AN AN AN AN NN NN NN NN NN NN

Years

Figure 1. The share of tourism and travel in GDP

Source: based on [26] compiled by the author

A number of studies have concluded that tourism
and the hotel business create various business opportu-
nities in such sectors as housing, catering and beverage
companies, transport services, travel agencies, travel
companies, natural and cultural tourism [Syntaexn et
al.: 2016, 7-9].

So, in the sphere of accommodation (accommoda-
tion) and catering (catering) of tourists, respectively,
giant chains of hotels and restaurants have been formed.
For example, the number of real estate objects included
in the largest hotels and resorts in the world is shown in
Table 2.

The analysis shows that the top five leading hotel
companies in the world include Wyndham Hotels &

Resorts (8941 properties), International Marriott (7662
properties), World Hotels (7111 properties), Hilton
(6619 properties) and ICN Hotels & Resorts (5959
properties). Among these 15 leading hotel companies,
Westmont Hospitality Group, which is in the last five
(11th - 15th places), has -736 properties, Red Roff -668
properties, Extended Stey Mnenka -653 properties,
Highdate -366 properties and Apple Hospitality RPT -
232 properties. It should also be noted that the number
of Apple Hospitality RPT properties, which are in last
place among the leading hotel companies, is 38.5 times,
or 8,709 units less than that of Wyndham Hotels and
Resorts.
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Table 2

The number of real estate properties of the world's leading hotel companies as of September 2021, units.

n/a The world's largest hotel and restaurant chains with The number of real estate objects in the
accommodation facilities and catering facilities largest hotels and resorts

1 Wyndham Hotels and Resorts 8941

2 International Marriott 7662

3 Hotels of the World 7111

4 Hilton 6619

5 ICH hotels and Resorts 5959

6 The best hotels and resorts on the West Coast 4039

7 Radisson Group Hotel 1615

8 C6 Hospitality 1393

9 Cambridge Hospital 1380

10 Hyatt Hotels Corporation 1020

11 Westmont Hospitality Group 736

12 Red Roff 668

13 Mnenca Extended Steak 653

14 Hidhdates 366

15 Apple Hospital RPT 232

Source: based on data [21] compiled by the author

3.2. TOURISM COMPETITIVENESS INDEX
AND INTERNATIONAL TOURIST RECEPTION
IN THE REGIONS

The World Economic Forum annually determines
the ranking of the countries of the world (by 195 coun-
tries) according to the travel and tourism competitive-
ness index. When determining the ranking of countries,
a set of data from common sources, information from
international information organizations, experts in the
field of travel and tourism is used. These data provide
favorable conditions for making the right decisions by
States seeking to improve the travel and tourism sector.
In the process of analysis, the article used methods of
comparison (benchmarking) and interstate regression
analysis with the most advanced countries.

The results of the analysis show that Spain,
France, Germany, Japan, BB, USA, Australia, Switzer-
land, Italy and Canada (within 5.43-4.97 points) en-
tered the top ten leading countries in terms of the aver-
age index of competition in the tourism sector [28]. In
the last ten countries are Burundi, Chad, Yemen, Mau-
ritania, Congo, Sierra Leone, Mali, Nigeria, Lesotho
and Cameroon (border 2.88-2.44 points). Among the
countries of the former Soviet Union, Estonia, Russia,
Latvia, Lithuania, Azerbaijan, Georgia, Kazakhstan,
Armenia, Ukraine, Kyrgyzstan are in the top ten (the
limit is 4.23-5.31 points). According to the travel and
tourism competitiveness index, Azerbaijan ranked 73rd
among 195 countries.

It should be noted that according to the assessment
based on 14 components reflecting the competitiveness
of tourism by country, it is possible to compile an ex-
haustive map of the best tourism destinations in the
world. One of the evaluation indicators is the develop-
ment of tourism infrastructure in the country, which de-
termines how well the country copes with the reception

and accommaodation of tourists, takes into account the
number of hotel beds per 1000 people, the number of
tourist infrastructure, as well as the number of ATMs
for every 1000 elderly people [Roudy and etc,
2019:1280-1300].

A comparative analysis of the international recep-
tion of tourists in the regions of the world in 2018-2020
shows that compared to 2018 in the European region in
2019, this figure increased by 30.3 million, or 4.2%,
and in 2020-by 480.9 million, or 67.2%. This figure in-
creased by 13.9 million or 4% in the Asia-Pacific re-
gion in 2019 and decreased by 289.4 million or 83.5%
in 2020, respectively. In addition, the reception of in-
ternational tourists in the American region increased by
3.3 million in 2019 and by 146.3 million in 2020. In the
African region, this figure increased by 1.4 million in
2019 and decreased by 50.5 million in 2020. At the
same time, this figure in the Middle East region in-
creased by 5 million in 2019, and decreased by 47.3
million in 2020. According to this indicator, an increase
of 0.053 million was observed worldwide in 2019, and
a decrease of 47.3 million in 2020.

In 2020, the number of international trips in the
Asia-Pacific region decreased by 83.5%, which is al-
most 303.3 million less than last year. The number of
arrivals in the Middle East and Africa decreased by
51.8 million, or 74%. The number of arrivals to Europe
decreased and amounted to 235.1 million. This is
67.2% less than the number of international tourists in
2018. In general, in North and South America, the de-
crease in the number of foreign tourists in 2018 com-
pared to 2020 was 67.7%. Compared to 2018, the num-
ber of international tourists worldwide in 2020 de-
creased by 1015 million, or 71.8% (Figure 2).
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Figure 2. Arrival of international tourists in the regions of the world

Source: based on data [21] compiled by the author

When mitigating the problem of unemployment
(the influx of citizens abroad reduces the intensity of
unemployment in the country, reduces the supply of la-
bor), along with the positive consequences, it is neces-
sary to take into account the negative consequences that
may arise due to the influx of tourists from certain re-
gions. So, if there is not enough labor in the region, then
this may affect the emergence of certain stagnations in
the tourism industry, as well as in agriculture. The mi-
gration of the population from rural to urban areas will
increase the burden on non-productive areas such as
health and education. Also, the investment resources
spent on additional investments in the tourism sector
will not be able to be directed to those areas that they
need.

For example, the advantage of our tourists travel-
ing abroad compared to the entry of foreign tourists to
Azerbaijan leads to the actual transfer of the country's
currency funds to the economy of other countries. Sta-
tistics show that the number of local tourists traveling
abroad is very large, and the ratio of these two indica-
tors in Azerbaijan is within 1:2.04 in 2015 and 1:1.46
in 2020 [19, p.20]. It should also be noted that the tour-
ism sector is considered vulnerable in the development
of the economy of this country, when the number of
tourists leaving and coming to the leading developed
countries is 1:5.

The main factor hindering the faster development
of outbound tourism in Azerbaijan is the low purchas-
ing power of monetary incomes of the majority of the
population. Because the crisis of recent years in the
world, the military conflict between Russia and
Ukraine and the latest waves of the pandemic have in-
evitably affected the purchasing power of monetary in-
comes of the population. For example, in 2021, the av-
erage monthly salary of the population amounted to $
416.3 (707.7 manats), and its purchasing power for
goods decreased by 35-45% compared to 2019. In our
opinion, if in the coming years it is possible to reverse

this negative trend and stimulate income growth, this
process will have a positive impact on the organization
of tourist trips of the local population in our country and
will contribute to the rapid development of tourism.

Thus, the most important organizational and eco-
nomic problems of the entry of foreign tourists to Azer-
baijan can be attributed to two main issues. On the one
hand, with an increase in the standard of living and
well-being of the population living in Azerbaijan, the
volume of mobile tourism will increase, which will un-
doubtedly increase the demand for services by the con-
sumer of the country. At the same time, it is necessary
to regulate both the standard of service and the level of
prices for tourist services. On the other hand, inbound
tourism to the country is an important source of foreign
exchange earnings. The decrease in the volume of in-
bound tourism requires domestic firms hosting tourists
to analyze the reasons for the lack of interest in our
country among tourists from abroad. In this regard,
tourism, in our opinion, has an impact on the country's
economy in almost all aspects of the fundamental defi-
nition of this sphere of society.

3.3. ASPECTS OF THE
TOURISM ON EMPLOYMENT

International tourism has become an important
source of foreign exchange earnings for many devel-
oped and developing countries [Ismayilov, 2017: 562-
569]. The growing importance of tourism in the eco-
nomic development of an increasing number of coun-
tries confirms the assumption that international tourism
revenues will gradually increase. According to the
World Tourism and Travel Council, in 2021, the share
of people employed in world tourism accounts for 9.9%
of those employed in all sectors of the economy. Fore-
casts show that in 2022 the number of people employed
in tourism will amount to 10.2% of the world's em-
ployed population.

An analysis of the number of people employed in
the areas characteristic of tourism in the countries of the

IMPACT OF
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world and Azerbaijan, which entered the top ten in
2018-2019, shows that only in Angola there is an in-
crease in the number of people employed in this direc-
tion by 363 thousand people. But despite this growth,
the rating of this country in 2018 decreased by one
notch compared to the previous year and took 11th
place. It should be noted that among the compared
countries, the smallest decrease in the number of people
employed in tourism-specific areas occurred in Belarus
(1,000 people), Chile (4,000 people) and Azerbaijan
(6,000 people).

The largest decrease in this indicator occurred in
the Philippines, which are in the second place of the
rating -349 thousand people, in Spain-69 thousand peo-
ple, Greece-27 thousand people, Turkey-21 thousand

people, Morocco-17 thousand people and Algeria-12
thousand people. Also among the compared countries,
the percentage of decrease in the number of admissions
compared to 2018 was in Greece-7.8%; in the Philip-
pines-6.1%; in Algeria-3.8%; in Morocco-3% and
Spain-2.6%. Among the compared countries, the low-
est percentage of decline was in Belarus-0%; Chile-
0.9% and Turkey-1.9%. The largest was in Azerbaijan,
which dropped from 26th to 46th place in 2018, and
dropped from 20th to 20th place in 2019. At that time,
the drop in the rating in Belarus was 14 row.

In our opinion, the decrease in the number of peo-
ple employed in tourism-specific areas in 2019 com-
pared to 2018 can be illustrated by the pandemic situa-
tion that has already begun in these countries (Table 3).

Table 3

The number of people employed in industries specific to tourism, thousand people

Countries Years Increase (+) or decrease
2018 | Country rating | Country rating | Country rating | (-)in 2019 compared to 2018
Philippines | 5714 1 5365 2 -6,1%
Spain 2674 2 2605 4 -2,6%
Turkey 1600 3 1569 7 -1,9%
Morocco 565 4 548 13 -3,0%
Chile 442 5 438 15 -0,9%
Indonesia 409 6 400 17 -2,2%
Greece 347 7 320 20 -7,8%
Algeria 320 8 308 21 -3,8%
Belarusian 243 9 242 23 -0,4%
Angola 216 10 579 11 +1,68 times
Azerbaijan 59 20 53 46 -10,1%

Source: based on [Employment in Tourism Industries: 2018-2019] compiled by the author

Based on a comparative analysis of the number of
people employed in the spheres characteristic of tour-
ism in Azerbaijan, it can be noted that in 2016, com-
pared with 2015, there was a decrease of 12.1%; in
2017 - by 5.3% and in 2020 - by 0.9%, only in 2018 -
by 7.6% and in 2019 year-by 19.2%. In our opinion, the
presence of such an increase in the number of people
employed in tourism-specific destinations in 2018-
2019 compared to 2015 may be due to an increase in
the number of international tourists traveling to the
country in those years and an increase in their service
personnel.

An analysis of the number of jobs created in tour-
ism and travel around the world in 2019-2021 shows
that in subsequent years, due to the consequences of the
extraordinary pandemic conditions that began at the
end of 2019, the number of jobs in this area decreased

by 62 million or 18.6% in 2020; and by 44 million or
13.2% in 2021 (Figure 1) [29].

The equation of approximation of the trend of job
cuts in tourism and travel around the world is written as
(2):

Y=-45.37 In (x)+324.76 1)

Equation (1) allows us to investigate the quantita-
tive and qualitative characteristics of jobs created in the
field of tourism and travel, directs the question under
study to the study of simpler or more convenient ob-
jects. This equation shows that the theoretical prices for
the number of jobs created by tourism and travel around
the world are relatively close to experimental prices.
This also reflects the adequacy of this model. In addi-
tion, the results of the study suggest a long-term asym-
metric relationship between the impact of tourism and
travel on employment.
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Chart 1. Number of jobs in tourism and travel around the world
Source: based on data from [Syntaexn atc, 2016:12] compiled by the author

IV.CONCLUSIONS

International tourism, becoming an important
source of foreign exchange earnings for countries, in-
creasingly increases its importance in the economic de-
velopment of countries and confirms the assumption
that revenues from international tourism will increase.
The crisis of recent years, as well as the military con-
flict between Russia and Ukraine and the recent waves
of the pandemic have inevitably had a negative impact
on the purchasing power of monetary incomes of the
population. If in the coming years it is possible to re-
verse this negative trend and stimulate income growth,
then rapid development of tourism will be achieved in
the country, which will have a positive impact on the
organization of tourist trips of the local population in
their territories. In our opinion, the decline in 2019-
2021 in the number of people employed in tourism-spe-
cific areas compared to 2018 can be illustrated by the
pandemic conditions that have already begun in these
countries and are currently continuing in various
waves.

The sphere of tourism and travel is of great im-
portance in providing employment for the population.
This makes it possible to identify favorable tourist re-
sources and new products for the development of tour-
ism in various regions of the world and accurately iden-
tify tourist resources, as well as correctly formulate a
strategy for their development in this direction.
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MATHEMATICAL SCIENCES
PULSATING FLOW OF INCOMPRESSIBLE VISCOELASTIC FLUID IN A TUBE
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MYJbCHAPYIOUEE TEYUEHUE HEC)KUMAIOIIEN BA3KO-YIIPYTOM JKUJIKOCTH B TPYBKE

Axnepsn P.C.

Asepbatioocanckuti Ynueepcumem Apxumexmypor u Cmpoumenscmea

Abstract

Cmapwuii npenooasameriv
https://doi.org/10.5281/zen0d0.6813397

The impulsive stream of the non-press able liquid in the half-infinite viscous-elastic pipe with variable profile
is investigated. The solution of the problem is reduced to the solution of the singular boundary Shturm-Luivill
problem. In one simple case the influence of the rheology of the liquid on the wave characteristics are investigated.

Annomauusn

Hccnedyemces nynvcupyiowee medenue 8s3K0YNPY20t HECHCUMAEMOU JHCUOKOCHU 8 NOTYOECKOHEUHOU B513K0-
ynpyzou mpyoKe nepemMenHo2o Kpy2o6020 ceuenus. Peuwenue 3adauu c6o0umcs K peueHuio CUH2yIsipHotl Kpueou
sadauu [lImypma-Jluysunna. B npocmeiiwiem ciyuae 6via6ieno GuusAHUe peoio2uu HCUOKOCMU HA 80IHO8bIE Xd-

PAKMePUCMUKU.

Keywords: viscoelastic fluid, pulsating flow.

Knroueswie cnosa: nyiescupyruwee meuenue, 6513Ko-ynpyeas HCUOKOCMD.

B HacTosmee Bpemst 6osbIIoe BHUMaHUE MIPUBIIE-
KaloT 3aJadll MaTeMaTHIeCKOW (DM3MKH, CBSI3aHHBIC C
OIKCaHUEM BOJIHOBBIX JIBH)KEHUH >KUIKOCTEH pa3ziauy-
HOM (pr3HuecKoi MPHPOIBL. DTOT HHTEPEC 00YCIIOBIICH
HE TOJBKO OONBIION MPUKIIAJHOW 3HAYMMOCTBIO yKa-
3aHHBIX 3aJ]a4, HO ¥ UX HOBBIM TEOPETHYECKUM U MaTe-
MaTHYECKUM COJIepKaHHUEeM, YaCTO HE MMEIOIIHUM aHa-
JIOTOB B KJIaCCHUECKON MaTeMaTndeckoil ¢pusuke. [1pu
pEIIeHNH TaKOT0 poJia 3a/1a4 He0OXOIUMO MPHUBIIEKATh
K PACCMOTPEHHIO ypaBHEHUS ABMKEHHS TPYOKH C yue-
TOM BJIMSHUS JBUKYILEHCS B €€ MOJIOCTH XKUJKOCTH Ha
JUHAMHKY TpyOku. Criernuka TakuX MCCIIEIOBAHUM,
KOpDHH KOTOPBIX 3aJloeHB B pabotax JI.Diinepa,
W.I'pomexa, E.JKykoBckoro, mompoOHO OTpakeHBI B
paborax [1,2,3,4]. OxmHako yd4er psiga BeCbMa Ba)KHBIX
(hakTOpOB, TAKMX KaK BSI3KO-YIPYT'He CBOHCTBA KUAKO-
CTH ¥ MaTepHajia TpyOKH B KyIle C €€ CyXCHHEM H3Y-
4eHbl HejjocTaTouHO. B pabote [5], HA oCHOBE OAHO-
MEpPHBIX JINHEHHBIX YPaBHEHUMU, TOCTPOCHO aHAJIMUTHU-
YECKOe peIIeHHe 3aJaddl O IyJIbCHUPYIOIIEM TEUCHHUH
BSI3KO-YIPYTOH )KUIKOCTH B YIIPYroi TpyOKe ¢ yueToM
3¢ dekra cyxeHUs.

B npeanaraemMoii cTatbe paccMaTpUBAETCS BOIHO-
BOE TE€UCHHE )KUAKOCTH, 3aKITIOUCHHOH B 1eopMupye-
Mylo TpyOKy. MaTtemaTiueckast MOZIEJIb NCTIONb3yEeMO
CHCTEMBI OTTMCHIBAETCS] yPABHEHUEM JIBUKECHUS HEC)KHU-
MaeMOM BA3KO-yNPYroil >KUJIKOCTH COBMECTHO C ypaB-
HEHHEM Hepa3phIBHOCTH M yPaBHEHUEM JHHAMUKH JUIS
W30TPOITHON JTMHEWHO BSA3KO-YIpyroil TpyOku mepe-
MEHHOTO Kpyrosoro cedenus. IlocraBineHHas 3amaya
IIPUBOJUT K PELICHUIO CUHTYJIIPHOM KpaeBOW 3ajaye
Irypma-JInyBusuis.

1. ®opmyaupoBKa ypaBHEHHiIi THIPOYNPYIoO-
CTH.

CHauaJla TIOJIOKHM, YTO JIaHa NOJyOeCKOHeUHast
TpyOKa IEPEMEHHOTO KpPYroBOTO CEUYCHHS pajauyca

R=R (X) u tomuuHoit h, rme R (X) MOHOTOHHA

yoOwiBaromas QyHkuus V X € [0, OO] , a X -TIpOJIOJb-

Hasi koopaumHata. CHCTeMa OJHOMEPHBIX YpPaBHEHUI
TUAPOYIIPYTOCTH COCTOUT U3 YPaBHEHUE HEPA3PHIBHO-
CTH

i(Su)+L5—W=0, (1.1)
X ot

YpaBHEHHUE UMITYJILCOB
ou 0
—=—(-p+o0), 12
P aX( p+o) (1.2)

ypaBHEHHMS ABHKEHHS TPYOKH, KOTOPOE JUIsl IMHEHHOW BSI3KO-YIIPYTOCTH UMeeT BU [6]:
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h E'w h o'w 13

P =R (x) NPT (13)

[pu Hanmucanuu ypaBHenwus (1.3) monmaranock, 4To TpyOKa TOHKOCTCHHAS M OHA JKECTKO MPHUKPEIUICHA K

OKpYIKalolIel cpejie, BCICACTBUE Yero TpyOKka He MOXET COBEpIIATh IBMKECHUE BIOJL ocHu [6]. Kimaccuueckue

MpeICTaBICHUs THAPOIUHAMUKU UCAbHON U BI3KOM HBIOTOHOBOM dKHUAKOCTH HEMPUEMIIEMbI IIPU ONIMCAHUU Te-

YCHUS CIUIONIHBIX CPEJI, COACPIKAIIUX JUTMHHBIC «BBICOKOMOJICKYIISIPHBIC» COCTUHEHUS. DTOT (DaKT MMEET MEPBO-

CTENEHHOE 3HAUEHUE JUISI MHOTHX TEXHOJOTHYECKUX MPOILIECCOB, B KOTOPBIX MPUXOTUTCSI BCTPEUATHCS C JIBUXKE-

HHUEM KOJUTOMTHBIX PACTBOPOB, CYCIICH3HM, IMYIIBCHH U T.1I. C 3TOI IeTIbI0, TS 3aMBIKaHUS yCTAaHOBJICHHBIX BBIIIC

YpaBHEHHH, 3aIHIIEM PEOJOTHYECKOe COOTHOIICHHE AJIS JKUAKOCTH W MPHUMEM ero B (popme THHEHHOH BS3KO-
ynpyroctu [7].

H 1+ 4 o o=2n]] 1+9ji e (1.4)
i "ot i ot

B ypauenusx (1.1)-(1.4) U (X,t) - CKOPOCTh TE€UYEHHUS XKHJKOCTH, W(X,t) - pajuanbHOE CMEIlEHUe
CTEHKH TPYOKH, p(X,t) - THAPOJMHAMHYECKOE IaBIICHIE, O'(X,t) - «BA3KO-yNPYTO€» HaNpsKeHue, O U P,
- COOTBETCTBEHHO TUIOTHOCTH, )KUAKOCTH U MaTepuasa Tpyoku, € ( X, t) - cKOpoCTh Aiehopmaluu, S = 77 R? (X)
- TIOIIA/b MonepeyHoro cevenus, L =27 R(X) - JUIMHA OKPYKHOCTH TPYOKH, 7] - AMHAMUYECKHH K03 du-
IMEHT BA3KOCTH KHAKOCTH, a BETMUMHBI A j " 0 j 00pasyioT CMEKTpPhl PENaKCallli W PeTapAallii COOTBET-

ctBeHHo. B (1.3) EY - oTiepaTop HacleJCTBEHHOTO [6]

E' = E(1—r*) ,
B koTopoM E - Momyms ynpyrocta, - OTIepaTop peraKcaIumn
I w(x,t)= J' I(t-7)w(x,7)dz

al (t - T) - pa3HOCTHOE SAPO penakcanuu. TakuM oOpa3oMm cooTHomeHue (1.3) B pa3BepHyTOM BUJE 3a-

MMHUCBIBACTCA KaK

p=—,—=E W(X,t)—jl‘(t—r)w(x,r)dr : (1.5)

R*(x)

u
VYuursiBag B (1.4) paBeHcTBO € = 5_ , ypaBHeHue (1.4) nmepenuimiem B BUJE:
X

: ou
142, 2 o =2n] | 1+ o 2 |24 16
1,1 '711 iat Jax 0

W3BecTHO [8], 4TO CyIIECTBYIOT JiBa Kjlacca JIMHEWHBIX BapuaHTOB Mozenu (1.6). k mepBoMy KIIacCy OTHO-

CATCS Cpejibl, 00JIaIatolKe MIHOBEHHOM yIpyrocTh, 1is kKotopeix ' =S+1. Ko BropoMy Ki1accy OTHECEHBI MO-
JieTi, OOHApy>KMBAIOIINE TPU MTHOBEHHOM HarpyXeHHH Bsizkoe noseneHue. s oux I =S.

Jlanee, He ymonss obmHocTH, GpyHKIHI0 R (X) 3aMuIIeM MOCpeICTBOM paBeHcTBa R (X) =R, g (X) u
npumem, uto GyHkmus J (X) nBaxael gudQepenurpyema. bynem Takke mojarath, 4ToO Ha OECKOHEYHOCTH

pr61<a HUMECT MOCTOAHHOC NOIMECPEIHOC CEYCHUE ROO . OTCIO,Ha HMECEM!

limg(x)=1. 1.7)
OHHOBpeMCHHO cyuTacMm, 4To
1img’(x):0, 1im 9"(x)=0, (1.8)

I/Ie INTPUXH 37eCh U Jajnee o3Ha4daroT auddeperunpoBanue mo koopauHare X . IIpumepom Takoi GyHKIUN
SBIISICTCA, HAIIpUMep (YHKITHS

g(x)=1+e* (a>0), (1.9)

KOTOpast XapakTepu3yeT KOHycooOpa3Hoe cyXeHue TpyOokH 1o ee anune. Torna, yaursisas (1.5) u (1.6) npu-
XOJHM K CIEIyIoIed 3aMKHYTOH cUCTeMe ypaBHEHUIL:
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a_u+29(X)u+ 2 a—W=O
ox g(x) R,g(x) ot
ou op oo
P =t
ot oX O0X
h E{W(x,t)—jF(t—r)w(x,r)dr}: (1.12)

RZ9'(x) b

r oo s (ou o%u
299025 L) . 1.13
H[a j atj "H[ax ‘6x8t] 439

j=1 j=1

(1.10)

(1.11)

p=

OTMeTI/IM, YTO JJid BOJHOBBIX IPOICCCOB JIMHCAPpU3ALIUA ypaBHeHI/Iﬁ TUAPOYNPYTOCTHU CHpaBCAJIMBa IMOKa

u

BBITIOJIHACTCSA HEPABCHCTBO D 1, rae C -KOMINIEKCHasi CKOPOCTh paclpOCTPaHEHHS BOJIHBI, BO BCE MOMEHTBI

c

BpemeHH. OTCIO/Ia CIIeyeT TakKe JTMHeapu3alns yPaBHEHUH TEOPUH BI3KO-YIPYTOCTH, YTO HETIOCPEICTBEHHO
clelyeT U3 KHHEMATHYECKOT0 YCIOBUS HETPOHULIAEMOCTH.

2. Baenenmue 3a1a4 K pelleHHI0 CHHTYJISIpHO# KpaeBoii 3agaun llItpyma-JlnyBusis.

IlepelineM k moCcTpoECHUIO pelieHusl ypaBHeHus . [l 3Toro Bocnosb3yemcs 3aMmeHon JInyBums

y(x):ul(x)exp(%jng(XX;d XJ:ul(x);((x), (2.1)
rac
1:G,(¥)
X)=exp| = dx|,
S P
KOTOpasi IpUBENET K BUJ (TIpuBeieHHAs popMa BOJTHOBOTO YpaBHEHHS)
y"+1(x)y=0. (2.2)
IIpu 5Tom uuBapuant | (X) OIpeIeNSIeTCS TIOCPEACTBOM (HOPMYIIBI
2 ’
|(x):%_l & _1 % . (2.3)
G 4.G ) 2.6

Jus moceyromux paccyxaeanii B oty (1.7) u (1.8), ycTaHOBHM clieyroliee peIebHOe PaBEHCTBO

lmk(x):h{%(l—a)—p*a)z}

OrTcro/1a 04EBUHO, YTO

limG, (x) =272 i Rwh{ = (1—a)—p*a)2},

X—0 a 2(0 R_i
1E?OG2(X):0’ lilpoGg(x):—iwp.
Takum 06pa3oM, MOKHO 3aTUCATh
im 1 (x) =~ 'g/’ . (2.4)
2n——i—=-3 —(1-a)-p. o
77a Zw{Ri( )= }

Pacunenss qucnepcronHoe ypaBHeHUe (2.4) Ha JEHCTBUTEIHHYIO 1 MHUMYIO YaCTH, TTOTYIHM:
2 -
0" =y —14.(25)
B mpuBenennoii 3amucu (2.5) BBeteHB 0003HAYCHUS
@ pm, wpm

7 M =27

IL[ =" _— -
° Anp*m?+m? 4n*m? +m?

B KOTOPBIX

mlzReE, mZ:ImE,
a a
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R.h| E
mS:—an2+2°'7 F(l—oz)—p*a)2

Mo mpaBuTy M3BIEUYEHHUS KBaJPAaTHOTO KOPHS N3 KOMIUIEKCHOTO YHCHa, crenys (2.5) Jerko onpenenuTs Be-
JIMYMHY O , OTIPEJIENSEMYIO COOTHOLIEHHEM

sS4 Jw+Mt4Jw—uol
2 2

rae
2

_ 2
W=t 1
B jlanbHeHIINX paccyskaeHusX Oy1eM UCTOIb30BaTh KopeHb, 1t kotoporo 1M < 0. U3 storo Henocpes-
CTBEHHO CIIEAYET

5=5,-i5,

3)1601) 50 u 51 3allUCBIBAOTCA KaK

PR AT

Teneps, mosoras cIeIyOUIYIO 3aMEHY

(%)

q9(x)=1-—5" (26)
B KadecTBe AU epeHINaIb-HOr0 YpaBHEeHUS 3anaun u3 (3.2) momydaem
y'+67y=5°q(x)y. 2.7)

Ha xomIuiekcHO3HauHbll oTeHnuan ( (X) HAJIOKHUM YCJIOBUE HHTETPUPYEMOCTH

'[:|q(x)|d X < +00 . (2.8)

HetpynHo mokasath, 4yto nocrpoenHas 1o gpopmyse (3.6) pyHkuus ( (X) npu (1.9) ynosiaeTBopsieT ycio-

BUIO (2.8). Iy OCIIeqYIOMIeT0 MOCTPOCHUS pEeIIeHIsI, ypaBHeHHE (2.6) He0OXOANMO AOTOTHUTE CJETyFOIIMHA
PaHUYHBIMHU YCIOBUSIMHU

y(0)=Yo. 2.9)
limy(x)=0. (2.10)

XOZ[ BBIYHCJICHHUA BEJIMYHHBI yO 3aBUCUT OT pCIKUMa (I)yHKLII/IOHI/IPOBaHI/ISI CHCTEMBI (paSHBIe KpaeBbIC YCJIO-

BHUS Ha Tople TpyOkH) u OyAeT M3jI0kKeH Hike. Ycinosue (2.9) obecrieunBaeT OrpaHHdYeHHOCTh HICKOMOTO pelie-
Hus. Takum 00pa3zoM, chOpPMYJIMPOBAHHYIO 33]a4y I'HIPOYIPYTOCTH YIaJ0Ch CBECTH K PEIICHUIO CHHTYJISIPHO I
kpaeBoii 3anaye tpyma-Jlnysms (2.7), (2.9) u (2.10).

3. BbIBOA 3KBHBAJIEHTHOTO HHTETPAJILHOI0 YPaBHEHUsI U ero peuleHue. [Ipencrasisercs Lenecoodpas-
HBIM peleHue kpaesoi 3anauu Iltpyma-JInyBuiins cBecTr K pelIEHUI0 MHTErPaabHOrO ypaBHEHuUs. st aToro
3aMEeTHM, YTO OJHOPOJIHOE YpaBHEHHE

y'+6°y=0 (3.1)
nmeeT PyHIaMEHTAIBHYIO CUCTEMY PellieHHH Bruaa
—i6x iox
y,=¢€ , Y, =€,

N N 2
PaccmatpuBas (2.1) Kak HEOJHOPOIHOE ypaBHEHHE C M3BECTHOH MpaBoii acThio O (] (X) Y u npumeHss

METOJ BapHAalliy MPOU3BOJIBHBIX IMIOCTOSHHEIX, penienne 3anadu (2.7), (2.9) u (2.10) cBeneM K 3KBUBAJICHTHOMY
WHTETPAITBHOMY YPaBHEHUIO

y(x,—8)=Ce™* +5stin S(n—x)a(n)y(n,—-5)dn. (2.2)

KOTOpBIE ONHMCHIBAET BOJIHY, OETryIIyl0 B MONOXKHTeIbHOM Hampasinenun ocu X . 3neck C mommexantas

OTIpeNIeIeHHIO ITOCTOSTHHAS HHTeTpupoBaHus. [lokaxem, 9To ypaBHeHHE (4.2) NMeeT eTUHCTBEHHOE PelIeHHe, KO-

Topoe 0003HAYMM Yepe3 y(x, -0 ) 1 KOTOpoe OyJeT TakXke penieHneM ypaBHeHue (2.7), yIoBIETBOpPSIOIICe
TPAaHUYHOMY YCJIOBHIO Ha OECKOHEUHOCTH

limy(x,—6)=0. (3.3)

X—>00
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VYpasuenue (3.2) sBisieTcs MHTErPaJbHBIM YpaBHEHHEM THIA BoJbTepa 1 ero MOXHO pelInTh METOAOM I10-
CJIe/IOBATENILHBIX MPHONIKeHHH. OTCI0/a, 110 ONPEEIICHUIO HMEEM

Yo (X,—8)=Cexp(-isx) (3.4)
Yoot (X,—5)=Ce " +§Ijsin5(77—X)q(77)y(77,—5)d n.
Tak xaxk IMo <0, to
Yo (x,—5)|<[Clexp(Im&5)x.

MeTomoM HHAYKIIUH TOKaKEeM OICHKY

yn (X’ - é‘) - yn—l (X’ - 5)| < |C|e(lm5)x Bgn(IX) (35)

B kotopo#i npuHsTO creayroiiee 0003HauUeHNE

B, (x) =[] "[a(n)|d
TOFZ[a, B COOTBCTCTBHUU C OUCBHUIHBIM HepaBeHCTBOM

n)|d 77£|5|j:‘q(x)‘d X =B, (0)<+o0.

HOTyIHM
N B” 0
Yo (%= 8) = Yo s (x,—5)| <[Clem" 5n(! )
Teneps HaYaTHIE BBIILE PACCYKICHHS JOBENEM J0 KOHUA. )1 9TOro, IIPUBIEKas OLECHKY
[sin& (7 —x)| <exp|-Im&(z - x)| (r2x)

1 OIPaHUYUBIIKCEH Jlajee JIUIIb CaMBIMH CYIIIECTBEHHBIMHU BBIKIaKaMH NPpH N=1 3anuiieM
Y2 (x=8)=yo (=) =[cg][ e ja () e dn =
=[Cllo]e"™ ], "la(m)|d 1 =[Cle"*" B, (x)

IycTs onenka (3.5) Bepua ipu N = M. JlokaskeM ee crpaBemmuBocth npu N =M+1. Nmeem

Vs (=) =¥, (x,= )| <[6] [ "sin & (2 =X) |V (1.~ 8) = Yora (=) [a ()| d 7 <

m-+1
| | (Ims)x J' Bm |5Hq ‘dn_ |C| (Ims)x J' Bm dB( ):|C|e(lm6)x 85 (X)

(m+1)!
3Ha$[, 4TO
Yo (x,—0)|<[Clexp(Im &) x <[C|
B CHITy HepaBeHCTBa (3.5) 3aKirouaeM, 4To psia
Yo (X, =8)+ X {Y, (%, =)= ¥, (X, =5)}. (3.6)

n=1

MaxopupyeTcst B IPOMEKYTKE [0, + OO) CXOJSIIIIMMCS [TOJIOKUTEIbHBIM YUCIOBBIM PSIOM

s B”

o3

Tem camum 1o npusHaky BeliepiTpacca, OH CXOIUTCSl paBHOMEPHO 1m0 X € [0, + 00). M3 storo cuenyer,
YTO €r0 CyMMa, KOTOPYI0 0003HauMM depe3 y(x, -0 ) aBysieTcs pemeHneM ypasHeHus (3.2). Ha camom nene,

TaK KaK JJIl YACTUYHON CyMMBI Sn (X) psna (4.6) umeem:

S, (X) = Yo (%,-0)+ D ¥ (6-6) = Y1 (,-8)} = ¥, (x,-5),

k=1

y(x,=6)=limS, (x)=limy, (x,-5).
IMepexons k npeneiny B (3.4) mpu N —> 00, mosryynm

TO
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y(x,—5)=Ce™™ +5stin S(n—x)(n)y(n,—o6)dn 3.7)
Takum 00pa3oM, HAMH YCTAHOBJICHBI, YTO (DYHKIIUS y(x, = ) SBJISIETCS peleHneM ypaBHeHus (3.2). ot-

METHM, YTO TepexoJ] K mpeaeny npu 1 —> 00 mox 3HaKOM MHTerpaia B (4.4) cpaBeIiIuB B CHITy PaBHOMEPHOMH

cxoaumocta Y, (X, = ) . Kpome toro, ucxons u3 HepaBeHCTBA

\V(X,—5)\S\yo(x,—5)\+g Yy (%,=8) =¥, (x,~5)| <

g|C|exp(Im5)x+|C|exp(Im5)xi: B‘Sn(!x) <

g|c|exp(Im5)x+|C|exp(Im5)Xi: Ban(!o) -

= |C|{exp(|m ) x+exp| (Im&)x+B, (O)]}
ciemyer
limy(x,-5)=0.
HenocpencreeHHol mpoBepKOil MOKHO yCTaHOBUTb, YTO y(x, -0 ) ynoBieTBopsier ypaBHeHuto (2.7). Ha

CaMoM JieNie, yYUThIBasi, 4TO MHTerpa B (3.7) cxoaurtcst paBHOMEpHO, Au(depeHIIMpOoBaHIe 10T 3HAKOM HHTe-
rpana npasoMepHo. OTcro/a ciienyer

y'(x,—6)=-i5Ce """ -5 J.:Ocosd(n—x)q(n)y(n,—é)d n. (3.8)

3/1ech aHANIOTUYHO, B CHIIy PaBHOMEpPHON CXOTUMOCTH HMHTerpaia B (3.8) MOXXHO YCTaHOBHUTH 3aKOHHOCTh
muddepenunposanus (3.8). Benencrue sToro 3anuiem

y'(x,—6)=-52Ce —63_|.:Osin6(77—x)q(77)y(n,—é)d n+52q(x)y(x,-5).

Orcrozaa, yautsiBas (3.7), cnenyet
y'(x,-8)=5%q(x)y(x,—8)-5" {C g 1o +5_[:Osin5(77—x)q(77)y(n,—d)d 77} =
=5°q(x)y(x,—6)-5% y(x,—9)

NN
4 2 2
y'(x,—8)+5°y(x,—6)=5°q(x)y(x,—9)
TO ecTh GyHKIHs Y ( X,—0 ) ABIAETCS pelleHdeM ypaBHeHus (2.7). ocTaeTcs onpeaenuts noctosuuyo C

. Ee Hy>HO BBIOpaTh TakuM 00pa3zoM, 4TOOBI YJIOBIETBOPSIIOCH IpaHudYHOE ycioBue (2.9). [l 3Toro conocraBum
ypaBHEeHHIO (3.2) creayrolee HHTErpaabHOE YpaBHEHNE

f(x,-6)=e"+5 | "sins(n-x)q(n)y(n,-5)dn (39)

¥ ero pemenue 0603uaunm uepe3 f (X, -0 ) Teneps nocrosuuyto C onpenenum cienyrommm o6paszom:

c=—> _ (3.10)
f(0,-5)
Jlerko ybenurbcs, 9To GyHKINSA
f(x,—6)
y ( X,—0 ) =Yo
£(0,-0)
ABIIIETCSL pelleHHeM KpaeBoi 3amauu Iltpyma- -aMIUIUTYJ1a «BS3KOIO HANPSIKEHUS» NIPU BTOPOM
Jnysumis (2.7), (2.9), (2.10). PEXKMME BO3PACTAET, B 3aBUCUMOCTH OT & |

Ha ocHoBanum comocTaBieHUS TMOJTYYCHHBIX YHC-
JICHHBIX JaHHBIX MOKHO CACIAaTh CJICAYIOIINE BHIBOIBI:

-JUUISE IEPBOTO KJTacca MOJIeNI KA HUIIUEHT 3aTy-
XaHUA Ha aBa IOpAAKa MCEHBIINE, Y€EM JJIA BTOPOTO
Kiacca;

-aMIIIUTyJa «BA3KOT'O HAIIPAXKEHUE) TIPU TIEPBOM
PEKUMEC YMEHBIIACTCA B 3aBUCUMOCTHU OT /1 )

-HCHBIOTOHOBBIC CBOWCTBA >KUJIKOCTH HauboJee
CYHIECTBEHHO MPOABJIAIOTCS NPHU UCIIOJIB30BAHUU BTO-
poro Kiacca MO,Z[CHeﬁ.
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B 3aKI04YeHMH OTMETHUM, YTO JOCTOBEPHOCThH W
TOYHOCTh MOJYYCHHBIX PE3YJIBTATOB 00CCIICYHBAIOTCS
KOPPEKTHOCTBIO TIOCTAHOBKHU 33Jaud, NPUMCHCHUCM
CTPOTHX ¥ 00OCHOBAaHHBIX MATEMATUYECKHX METOJIOB U
(m3naeckn 000CHOBAHHBIMHU BBIBOJIAMHU.
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The COVID-19 pandemic is not merely a public health emergency, it goes far beyond that: it encompasses
economic crisis, social crisis, and a human crisis that is rapidly turning into a human rights crisis. The WMA
Declaration of Lisbon on the Rights of the Patient reads that the interests of everyone should be taken into con-
sideration and ensures that no one should be left behind. Human rights-based action can help beat the pandemic
by putting everyone's health at the forefront. This is written in the official document, the life experience shows the
opposite situation: COVID-positive patients are a priority, whilst other patients are deprived of the right to un-
dergo routine medical check-ups that results in severe complications and irreversible consequences leading to

deaths.

Keywords: COVID, pandemic, patients, diseases, justice.

COVID-19 has been a brutal reminder of the im-
portance of ensuring lasting progress with respect to so-
cial right’s enjoyment, particularly through the devel-
opment of the universal public health care services and
the adherence of the people to it.

The pandemic sows in practical terms the indivis-
ibility of human rights — giving rise to the major ethical
challenges and difficult decisions made in counteract-
ing them, one of which is the highly debated criticism
of the principle of justice!

As we all know and have studied, the principles of
justice denoting equality, fairness and access are one of
the first virtues of social institutions as truth is of sys-
tems of thought. But, the question is- Were these virtues
realized as said in theory in the practical aspects of the
pandemic? Let me take you in a journey of pros and
cons to actually visualize and idealize the above set
question.

Firstly, the COVID-19 pandemic has resulted in
serious lockdowns causing restriction of liberties; re-
fuse to medical treatment, inability of access to the min-
imum of the daily essentials a citizen requires for one’s
survival and many other changes to everyday patterns
of behavior in persons.

Lockdowns cut off most of what people yearned
for in the height of the pandemic, even if they did get
access to their needs, it was not easy and had many ob-
stacles to overcome

The justice issue it raises are diverse and profound
and are not confined to just one aspect of the health care
sector or even to the health care sector only, but dis-
seminates vastly among other institutions as well and
this will demand our attention for a very long time.

Out of many questions one of the most questioned
or rather considered as a central issue is the newly in-
troduced “COVID-19 triage “ in hospitals and its utili-
zation of ICU’s, hospital beds, medicine, supplies and
so on and so forth

The current situation has led to new systems that
are required given the circumstances but was it neces-
sary that we disregard the old measures or as they claim
“not important as of now”, this brought on more chaos
as patients criticized and argued with the officials.

Patients complained of how they were treated even
if they were not on the brink of death as surviving and
were made to wait in queues that lasted hours and
maybe even days, gotten their appointments cancelled
or postponed with no further notices raising questions
and judgments- Are all patients treated fairly? As
equals? Aren’t patient’s unrelated to COVID patients
too? Do all patients receive the same access as those
infected ones?

This lead to conflicts amongst patients, those who
came with minimum symptoms worsened over time
due to lack of access or proper consultation and led
eventually to unavoidable deaths which could have
been prevented if they had been noticed earlier.

Dire situations were not only the cases in hospitals
but also in other related facilities such as detention cen-
ters, psychiatric hospitals, social care homes, newly es-
tablished quarantine facilities or zones. These places re-
quired patients to move freely about, distress have con-
sultations with specialized doctors or even meet their
loved ones for the sake of their physical and mental sta-
bility and well-being but, COVID deprived them of
such liberties.

Resulting from such issues there was an unfortu-
nate incident in Sri Lanka where a disabled boy of just
25 years committed suicide as his mother was forcibly
taken into treatment leaving the child helpless and de-
pressed/ it is devastating yet true and reality as the new
realities required new norms which weren’t available,
leaving officials burdened and speechless as to how to
provide care and treatment to the special needs groups.
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Therefore, at this point it is necessary to stress that
even the lives saved seemed to be in tension with eq-
uity! All the hard work seemed to turn into dust due to
harsh criticism from all around.

Moreover a central point to this discussion and re-
search is the utilization of ICUs. it was declared by the
health ministries that the ICU importance is for
COVID-19 patients, leaving staff of other departments
and its patients requiring this essential service for sur-
vival helpless, speechless, hopeless questioning how
much weight is given for the equality of access. This
deprived of youth with a more survival rate lose their
dreams of the future into the darkness while cor-morbid
senior posterities were given the chance to see another
day of light.

Not only were the general everyday patients in
conflict, the COVID-19 patients had their own issues to
deal with amidst all the attitude and stigma the society
had classified them into — it was known in my country
that it was a curse or bad karma that acted upon such
people and wished that they’d perish not accounting
that they were as innocent as all the others are.

Also, most of the infected patients were sent and
contained in clusters to the quarantine centers and their
cure seemed far off until recently with the introduction
of the vaccines.

And when it comes for organ transplantation the
COVID positive patients were not offered a position in
the list as the disease was novel and was not proven that
a transplant could increase their survival or even rather
save them.

Another potential issue that aroused after the light
of the vaccines was the immunity passports, immense
resentment arose among those who did not hold such
credibility; this caused a loss of social cohesion.

While all these opposing factors existed all nations
worldwide came together with services extending from
the WHO to the regional health care sectors of each
country.

In Sri Lanka guidelines were developed as one vi-
sion “DReam” on the social distancing guidelines and
provision of essential healthcare, medicine were deliv-
ered via post even while clinics remained closed.

The Tele-Health program was introduced, pro-
moted and regulated where patients could access their
doctors by just the click of a button, home visits were
expanded, volunteer groups initiated social campaigns
and carried out odd-jobs to raise awareness and help
with the division of labour.

Primary medical care units, OPD, emergency and
accident care units, maternity clinics operated 24 hours
following the new social distancing regulations. Such
services were distributed among both the national and
private medical facilities giving rise to more access and
more resources to patients.

Right now Sri Lanka is continuing the vaccination
programs to offer hope to better future and a new
method of infection control.

Finally it can be concluded that amidst all chal-
lenges — the scope of equity was somewhat achieved to
encompass remediable differences among social, eco-
nomic, demographic or geographic groups during the
COVID-19 allowing people to look beyond differences
in lives of the pandemic, because “United we stand, di-
vided we fall”.
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The article presents data obtained by determining the intensity of immunity in cattle immunized with a vaccine

against necrobateriosis in various doses.
Annomauusn

B cmamve npeocmasnenvl danuvie, nonyyennvie npu OnpeoeieHut Hanpsa’CeHHOCMU UMMYHUMema y Kpyn-
HO20 p02amoz0 CKOMA, UMMYHUSUPOBAHHO20 6AKYUHOU NPOMUB HEKPOOAMEPUO3a 8 PA3TUUHBIX 003AX.

Keywords: necrobacteriosis, vaccine, administration dose, antibodies.
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Kazaxcran sBisieTcss arpapHOil pecmyOIuKoi ¢
Pa3BUTBIM CEKTOPOM KMBOTHOBOJCTBA U OBLEBOJCTBA.
B nocnenaune roipl B pa3iMyHble pETHOHBI PECITy OJIMKH
3aB€3€HBI THICSYH T'OJIOB BICOKOIMPOAYKTHBHBIX KOPOB
MOJIOYHOTO HampasieHus. IIpu 3ToMm, modTu BO Bcex
JIaHHBIX XO03SHCTBaX ¢ MIMIOPTHBIM CKOTOM, B HACTOS-
11ee BpeMsi oTMedaeTcs 001e3HM KOHEUHOCTEH, U B TOM
quciie HeKpoOaKTepruo3Hast HH(EKITHsI.

[Ipu sToM, 3a0607€BaEMOCTh KOHEUHOCTEH, Ipe-
MMYIIECTBEHHO HEKPOOAKTEPU30M, Y BBOZUMOTO CKOTa
3aHMMAeT OHO M3 JUAUPYIOMIHUX MECT CPEIH OCTalb-
HBIX matoyorui. K umcny GomnesHel nmeromux B mo-
CJIeITHHE T'OJIBl BO3PACTAIOIIee 3HAUEHHUE U IPEICTABIISA-

IONINX BAXKHYIO B MPAKTUYECKOM OTHOIICHHWH TIIPO-
OneMy Uil )KHBOTHOBO/JICTBA B IIEPBYIO OYEpEab Clle-
IyeT OTHECTH HeKpoOakTepuo3. Tak, cpeau TpyIIIbl
Oosie3Hell MH(EKIIMOHHOM MmaToJoruu Mo 3abolieBac-
MOCTH M MaJeXy OH 3aHHUMaeT 2-3 MeCTO, YTO JaeT
MTOJTHOE OCHOBAHHE CYUTATh JAHHYIO OOJIE3Hb OIHHUM
u3 ()aKTOPOB CICPKUBAIOIIUX MOBEIICHHE PEHTA0CIb-
HOCTH CeJIbCKOXO03HCTBEHHOM oTpacu [1].

Kak nmpaBniio, Bce MEpOIIpHUATHS [T TUKBHIAINA
HEKpOoOaKTepHro3a HalpaBJIeHbl HA KOMITJIEKC TepareB-
THYECKUX W NMPO(MIAKTHIECKHX Meponpustuil. lpu
9TOM, BaKIIMHAIUS KUBOTHBIX SIBJISETCS OJTHAM M3 OC-
HOBHBIX METOJIOB CITENU(UIECKON MPOPHUIAKTHKH.
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HecMoTps Ha IpOTHBOpPEYUBBIC TOUKU 3PEHUS 00
MMMYHHUTETE MPHU HEKPOOAKTEpHO3€ U MMMYHOTI'€HHO-
CTH CYLIECTBYIOIINX BaKIWH, PE3yJbTaThl MPOHU3BOJI-
CTBEHHBIX HCIIBITAHWN MHOTHX aBTOPOB CBHJICTENb-
ctBytoT: BaknuHaiusa KPC — BaxkHOe 3BeHO B mpodu-
JaKTUKe 3Toro 3aboyeBanus [2; 3]

IMpodumakTHueckne Mepbl C HCIOIb30BAaHHEM
BaKIMHBI IPOTHB HEKPOOAKTEpHO3a MIPHOOPETAIOT 0CO-
6oc 3HaueHHWE TPH BBO3E HMIIOPTHOTO IIOTOJOBBS
KPYITHOTO poraToro ckora [4; 5].

Corpyanuxkamu TOO «KasHMBW» B mpormecce
paboTsl 0TpabOTaH TEXHOJOTMYECKUI MpoLecc H3ro-
TOBJICHUSI WHAKTHBUPOBAHHON BaKIMHBI MPOTHB HEK-
pobaKkTepro3a KUBOTHBIX.

Juns onpeneneHns HanOoJiee ONTUMAIBHON JTO3BI
BBE/ICHUA MIperapara Al KPYIMHOTO pOraTtoro CKOTa
OBLTO HCITBITAHO HECKOJIBKO OOBEMOB BBEICHHUS BaK-
IMHBL, a uMeHHO: 3,0 cm3-5,0 cm3-7,0 em® u 10,0 cm®

BakiuHy BBOAWIN TOAKOKHO B CPEIHIOIO TPETh
med. KoHTpouts ombITa COCTABISIIN aHAJIOTHYHBIC KH-
BoTHBIE (10 roJoB), KOTOPHIM BaKIIMHHBIH IpenapaT He
BBOJIWJICS, COJIEPIKAILINECS B TAKUX )K€ YCIOBHSAX, UTO U
OIIBITHBIC.

HabnrogeHne 3a BaKIMHUPOBAaHHBIMH M KOH-
TPOJbHBIMU XKUBOTHBIMH BCJIU B TCUCHUEC 9 MCCALCB.

1 KOHTpPONsT UMMYHOI€HHON aKTUBHOCTU BakK-
IIMH OT OIBITHBIX KUBOTHBIX OTOMpPAIN KPOBB, MOIY-
YaJi CBIBOPOTKY, KOTOPYIO HCCIIEAOBAIIH, 10 IPOBEIE-
HUS BaKIUHAINHY, U laJIee Yepe3 Pa3IMyHbIe TePHOIbBI
BpPEMCHH, Ha HAaJIWYIHE NTOCTBAKIIMHAIBHBIX AaHTUTEN, &
uMeHHo: 30 cyTok, 60 cytok, 180 cyrok u 270 cyToK.

Ceposiorndyeckue UcciIe0BaHus IPOBOAMIN C HC-
Nojb30BaHueM peakuuu arrimornHanuu (PA). Peak-
LU0 CTABWJIM B CEPOJIOTMUECKHX IUIAIIKax B oObeMe
0,4 cm® o oOmenpuHATONH MeToauKe. B kauectBe aH-
TUTEHA HCIIOJIB30BANM MY3EHHYI0 aHMMAIM3HPOBaH-
HyI0 KynbTypy Fus. necrophorum H — 134 ¢ xoHIen-
Tpauueit 10 Mapa. M.T. B cM® . TUTpbI aHTUTEN Paccuu-
TeIBasK B 10g2.

CraTucTHIecKyIo 00paboTKy pe3ynbTaToB HCCie-
JIOBaHMH MPOBOJINIIN UCTIOJNIB3YS porpaMmy Microsoft
Excel.

Pe3yabTaTsl HecaeqoBanmii

B Arpoxonaunre TOO «baiicepke-Arpo» Ha
ortnenennn  «KepOynak» KepOynakckoro paiioHa
AJMaTHHCKON 00JIacTh IJIs IPOBEACHUS OIBITa OBLIO
c(OpMHUPOBAHO 4 OMBITHBIE TPYIIIBI KUBOTHBIX, 1O 10
TOJIOB B Kax1oi. [{ms sxcriepruMenTa ObUTH OTOOpaHBI
TeNo4YKH 1,5 rogoBanoro Bo3pacra nopoasl aHryc, ofi-
HOTO BO3pacTa M OJMHAKOBOI Macchl Tema.

ITepen BBeneHMEM BAaKIMHBI Y )KUBOTHBIX BBIOO-
POYHO B3SJIM KPOBb Ha OINpEICICHUS BO3MOXHOTO
Hamuuus antuten Kk Fus. necrophorum. Ilpu sTom aH-
TUTea OOHAPY)KEHBI HE OBLIH

HccnenoBanue ChIBOPOTOK KPOBH KPYITHOTO U
MEJIKOTO pPOraToro CKOTa, MMMYHHM3HPOBAHHBIX pa3-
JIMYHBIMU BapyaHTaMHW BaKI[UH, IMOKa3aJin, 4YTO IIPU UX
BBeseHNH 4yepe3 30 CyTok oTMedaeTcsi BRIpaboTKa aH-
TUTEJ y BCEX OMBITHBIX JKUBOTHBIX, KOTOPBIE COXPaHI-
I0TCSI B T€UEHHUE 9 MecAIeB MOCIe UIMMYHH3ALIH.

Tabnumna 1

Pe3yJ’leaTbI HccaeI0BaHUM CBIBOPOTOK KPOBHM Y BAKHHUHUPOBAHHOI'O KPYITHOI'O POraToro CKoTa pasJjimn4-
HBIMH 103aMH

TuTpBI MOCTBAKITH- Jlo3bl BBEIEHHUS BaKLMHEL, CM®, Kontposb
HaJIbHBIX aHTUTEN no 10 roJoB B K0 rpymme
3,0 5,0 7,0 10,0
30 cymox nocne saxyunayuu
He oGHapyxeHO - - - 10
1:2-1:4 - - - -
1:4-1:8 2 1 - -
1:8-1:16 2 1 2 2 -
1:16-1:32 3 3 3 3 -
1:32-1:64 3 4 4 4 -
1:64-1:128 - 1 1 1 -
CpenHue TUTpHI aH- 1,29+ 0,18 1,47+ 0,24 1,53+0,26 1,53 +0,26 -
tuten 10g2
60 cymox nocne sakyunayuu
He oOHapyxeHO - - - - 10
1:2-1:4 - - - - -
1:4-1:8 1 - - - -
1:8-1:16 2 1 1 - -
1:16-1:32 3 4 3 4 -
1:32-1:64 3 3 4 4 -
1:64-1:128 1 2 2 2 -
CpenHue TUTPHI aH- 1,41+ 0,20 1,56 +£0,22 15,9+ 0,24 16,2+ 0,23 -
turen 10g2
180 cymox nocne saxyunayuu
He oOHapyxeHO - - - - 10
1:2-1:4 - - - - -
1:4-1:8 2 - - - -
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1:8-1:16 2 1 1 - -
1:16-1:32 3 4 4 5 -
1:32-1:64 2 4 4 4 -
1:64-1:128 1 1 1 1 -
Cpennue TUTPHI aH- 1,32 +£0,18 1,53 +£0,22 1,53+0,22 1,56 £0,24 -
turen l0g2
270 cyTOK nocne saKxyuHayuu
He oOHapyxeHO - - - - 10
1:2-1:4 3 - - - -
1:4-1:8 3 3 3 2 -
1:8-1:16 2 4 3 3 -
1:16-1:32 2 3 4 5 -
1:32-1:64 - - - - -
1:64-1:128 - - - - -
Cpennue TUTPHI aH- 0,87+ 0,16 1,08+ 0,14 1,11+ 0,16 1,17+ 0,15 -
turen 10g2

HccrenoBanne CBIBOPOTOK KPOBH KPYITHOTO pora-
TOTO CKOTa, IMMYHH3HPOBAHHOTO, BAKIIMHOW MPOTHUB
HEKpoOaKTepro3a MoKa3ano, YTO NP BBEICHUU paz-
JTUYHBIX 00BEMOB TIpemapara yxe depe3 30 CyTok oT-
MeYaeTCsl HAIMIHNE aHTHTEN Y BCEX OMBITHBIX JKUBOT-
HBIX. [Ipy 5TOM, MK aHTUTEI000pa30BaHMS OTMCUCH
Ha 60 cyTKH 1ociie BBEJICHUS BaKLMHBI, Jajee Habo-
JIaJTU TUIAaBHOE CHUKCHUE TUTPOB aHTUTEIL.

B Teuenue Bcero neprosia HaOM0qeHUS Hanboee
BBICOKHE TUTPHI MOCJIC BBEJCHUS BaKI[MHBI OTMCUCHBI
Py McnoJb30BaHkU 06bema 10,0 cM®, cpeiHue TUTPHI
aHTtuTea coctaBisu ot 1,53 +£0,26 g0 1,17+ 0,15.

Kak n oxxumanocs, caMblii HU3KUH ITOKAa3aTeNb aH-
TUTEN000Pa30BaHUs OTMEYCH NPH BBEACHUN BaKIIUHEI
B noze 3,0 cM®, a umenHo ot 1,29+ 0,18 no 0,87+ 0,16.

Cremyer OTMETUTb, YTO TIPH UCIOIH30BaHUH BaK-
MHBI B 06beMax 5,0 cM® u 7,0 cM® 6butH MIOJIYY€HBI OT-
HOCHUTENLHO aHaJIOTHYHbIE pe3ynabTaThl. Tak, yepes 30
cyTok oHu coctaBisuin 1,47 + 0,24 u 1,53 £ 0,26, uepes
60 cyrok 1,56 + 0,22 u 15,9 £ 0,24, yepe3 180 cyTok B
oboux ciyyasx 1,53 + 0,22, a gepe3 270 cyrok (9 me-
csues) 1,08+ 0,14 u 1,11+ 0,16, cOOTBETCTBEHHO.

B mponiecce knmnHUYECKOT0 HAOMIOAEHUS 32 KH-
BOTHBEIMU B TE€UE€HHE 9 MECSIEB IOCIE BaKIMHALIMH
YCTaHOBJIICHO, YTO 3a00JIeBaHUS HEKPOOAKTEPHUO30M Y
OTIBITHBIX JKUBOTHBIX HE OTMe4eHO. [Ipu 3ToM B KOH-
TPOJIBHBIX TPYIIAX PETHCTPHPOBAIH CITydaw 3a0olie-
BaHUS y 2 )KUBOTHEIX, T.€. 3200JI€BaEMOCTh COCTaBHUIIA
20%.

YuuThIBasT OMBIT M3TOTOBJICHUS M IMPUMEHCHHS
aHAdPOOHBIX BAKIMH, MMMYHHYIO Harpy3kKy Ha opra-
HHU3M JKUBOTHOT'O M BBICOKHE PE3YJIbTAThl HMMYHHOTO
OTBETa MPH BBEICHUU BCEX OIBITHBIX 03 Mperapara,
CUMTACM, YTO U1 HMMYHH3AIMH KPYITHOTO POTaToro

CKOTa 11eIecO00pa3HO MCTONb30BaTh 03y BBEICHHUS
5,0 e,

3axniouenue JlaHHBIE UCCIENOBAHMS, MOATBEP-
JKJAI0T HAJIMYME CTOMKOr0 MMMYHHTETA Y KPYIHOIO U
MEJNKOI0 poraToro CKoTa, IpHHAaAJIEKAIIEro Arpoxon-
quary TOO «baiicepke-Arpo», UMMYHH3UPOBaHHBIX
WHAKTUBUPOBAHHOM BaKI[MHOW MPOTHB HEKPOOAKTEpH-
032 YXMBOTHBIX; Han0oJIee ONTHUMAIILHOH SIBIISIETCS 1032
BBeleHHs paBHas 5,0 cMC,
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