THE
SCIENTIFIC
HERITAGE

No 128 (128) (2023)

The scientific heritage
(Budapest, Hungary)
The journal is registered and published in Hungary.

The journal publishes scientific studies, reports and reports about achievements in different scientific fields.
Journal is published in English, Hungarian, Polish, Russian, Ukrainian, German and French.
Articles are accepted each month.

Frequency: 24 issues per year.

Format - A4
ISSN 9215 — 0365

All articles are reviewed
Free access to the electronic version of journal
Edition of journal does not carry responsibility for the materials published in a journal.
Sending the article to the editorial the author confirms it’s uniqueness and takes full responsibility for possible
consequences for breaking copyright laws

Chief editor: Biro Krisztian

Managing editor: Khavash Bernat
Gridchina Olga - Ph.D., Head of the Department of Industrial Management and Logistics (Moscow, Russian
Federation)
Singula Aleksandra - Professor, Department of Organization and Management at the University of Zagreb
(Zagreb, Croatia)
Bogdanov Dmitrij - Ph.D., candidate of pedagogical sciences, managing the laboratory (Kiev, Ukraine)
Chukurov Valeriy - Doctor of Biological Sciences, Head of the Department of Biochemistry of the Faculty of
Physics, Mathematics and Natural Sciences (Minsk, Republic of Belarus)
Torok Dezso - Doctor of Chemistry, professor, Head of the Department of Organic Chemistry (Budapest,
Hungary)
Filipiak Pawel - doctor of political sciences, pro-rector on a management by a property complex and to the
public relations (Gdansk, Poland)
Flater Karl - Doctor of legal sciences, managing the department of theory and history of the state and legal
(Koln, Germany)
Yakushev Vasiliy - Candidate of engineering sciences, associate professor of department of higher mathe-
matics (Moscow, Russian Federation)
Bence Orban - Doctor of sociological sciences, professor of department of philosophy of religion and reli-
gious studies (Miskolc, Hungary)
Feld Ella - Doctor of historical sciences, managing the department of historical informatics, scientific leader
of Center of economic history historical faculty (Dresden, Germany)
Owczarek Zbigniew - Doctor of philological sciences (Warsaw, Poland)
Shashkov Oleg - Candidate of economic sciences, associate professor of department (St. Petersburg, Russian
Federation)
Gal Jend - MD, assistant professor of history of medicine and the social sciences and humanities (Budapest,
Hungary)
Borbély Kinga - Ph.D, Professor, Department of Philosophy and History (Kosice, Slovakia)
Eberhardt Mona - Doctor of Psychology, Professor, Chair of General Psychology and Pedagogy (Munich,
Germany)
Kramarchuk Vyacheslav - Doctor of Pharmacy, Department of Clinical Pharmacy and Clinical Pharmacol-
ogy (Vinnytsia, Ukraine)

«The scientific heritage»
Editorial board address: Budapest, Kossuth Lajos utca 84,1204
E-mail: public@tsh-journal.com
Web: www.tsh-journal.com



CONTENT
AGRICULTURAL SCIENCES

Aleksanyan V., Mirzoyan M.,

Galstyan S., Galstyan M.

THE EFFECT OF THE USE OF ORGANIC-MINERAL
FERTILIZERS AND GROWTH STIMULANTS ON THE
GROWTH, DEVELOPMENT, PASSAGE OF
PHENOLOGICAL STAGES AND POTATO YIELD IN THE
CONDITIONS OF THE FOOTHILL ZONE ......ccccccvererunenn. 3

Jafarova N.

UNESCO CREATIVE CITIES NETWORK AND
DEVELOPMENT PROSPECTS OF KNOWLEDGE SOCIETY
AND TOURISM IN AZERBAIJAN (IN THE CONTEXT OF

MUSEOLOGY) ..ttt 9
ECONOMIC SCIENCES
Jolia G.
A PEACEFUL GLOBAL EMPIRE OF DIGITAL PLATFORMS
.................................................................................. 13
MEDICAL SCIENCES

Koritarova V., Cherneva V.

ACUTE RESPIRATORY FAILURE DURING LABOUR IN A
PATIENT WITH CONGENITAL MITRAL VALVE
REGURGITATION ..euuieiiieieetieee e eeereraee e e eeens 16

PHYSICS AND MATHEMATICS
Yurov V., Zhangozin K.
SURFACE LAYER THICKNESS, DEFECTS AND STRENGTH
OF GRAPHITE ...ttt 20

TECHNICAL SCIENCES
Mamonov K., Vyatkin R.,
Shterndok E., Shterndok A.
METHODS OF MATHEMATICAL MODELING FOR
ASSESSMENT OF THE LEVEL OF LAND USE OF OBJECTS
OF THE NATURE AND PRESERVE FUND OF THE
REGIONS ... e 28

VETERINARY SCIENCES
Bacescu B., Slatineanu C.

CLINICAL AND THERAPEUTIC OBSERVATIONS IN
PARASITIC DERMATITIS IN DOGS AND CATS............. 33



The scientific heritage No 128 (2023)

AGRICULTURAL SCIENCES

THE EFFECT OF THE USE OF ORGANIC-MINERAL FERTILIZERS AND GROWTH
STIMULANTS ON THE GROWTH, DEVELOPMENT, PASSAGE OF PHENOLOGICAL STAGES
AND POTATO YIELD IN THE CONDITIONS OF THE FOOTHILL ZONE

Aleksanyan V.,

Center for Ecologonoospheric Research at the National Academy of Sciences of the RA

ORCID iD: 0000-0001-8136-5236
Republic of Armenia

Mirzoyan M.,

Shushi University of Technology
ORCID iD: 0000-0003-1437-4807
Republic of Artsakh

Galstyan S.,

Shushi University of Technology
ORCID iD: 0000-0001-6728-7817
Republic of Artsakh

Galstyan M.

Agricultural Scientific Center of the Ministry of Economy of the RA

Abstract

ORCID iD: 0000-0001-6703-5089
Republic of Armenia
DOI: 10.5281/zenod0.10467978

The article presents the results of three-year studies on the growth, development, transition of phenological

stages and changes in yield of cultivated potatoes under the conditions of the Askeran region of the Republic of
Artsakh under the influence of separate and joint application of organo-mineral fertilizers and growth promoters.
According to the research results, it was found that the fractional application of organomix and mineral fertilizers
(in sowing and nutrition) and their joint equivalent doses in comparison to the one-time application (only in
sowing), had a more positive effect on potato growth, development and transition of phenophases, contributing to
high potato yields. Compared to the variant without fertilization, in the case of a one-time application of fertilizers,
the yield increase was 146.8-150.3 c/ha or 101.3-104.1%, and their fractional equivalent doses were 158.1-167.8

c/ha or 109.1-115.8% increase in potato yield.

At the same time, the studies revealed that by changing the method of application of bioliquid as a growth
stimulator, by soaking the seeds before planting, compared to foliar feeding, the increase in potato yield was 44.0

c/ha or 30.4%.

Keywords: organic-mineral fertilizers, growth stimulant, potato, phenological observations and biometric

measurements, yield.

Modernity: In the life of plants and animals, in
inanimate nature, there are many phenomena that are
closely related to the successive changes of the seasons
and are seasonal in nature. A special science,
phenology, deals with the study of patterns of changes
in such phenomena. The purpose of phenology is to
highlight the development patterns of seasonal
phenomena, as well as the changes occurring under the
influence of this or that factor, to find the patterns
caused by these changes and to make the phenomena
caused by the given factor manageable with them
[5,11]. One of the main goals of phenologists is also to
help specialists in the field of agriculture and other
fields to find the right solution to the issues raised. For
example, during the period of spring work, farmers are
primarily interested in the sowing dates of various
crops, which can be determined with approximate
accuracy with the help of phenoindicators obtained on
the basis of observations made over many years. Thus,
phenological observations have shown that the planting
of potatoes coincides with the flowering of dandelions,
and the best time for sowing corn coincides with cherry

blossom. Or, observations made on the ripening
process of agricultural crops allow to determine the best
dates for harvesting and to take measures to harvest the
crop without loss. The peculiarity of the nature of
mountainous regions is that the sequence of phenomena
is observed according to vertical zonation. The analysis
of the phenological data of many agricultural crops and
wild plant species showed that for every 100m of
elevation, plant development is delayed by an average
of 3-5 days in spring, and in autumn it is relatively fast,
only in the opposite direction, the periods are delayed
from top to bottom [10 ]. It has also been found that the
same plant grown at the same height above sea level,
but in different regions, goes through one or another
stage of its development at the same time. It is due to
many reasons: the position of the slopes, soil moisture,
the degree of nutrient availability, varietal
characteristics, etc. It has been revealed that the same
stage of plant growth and development is first observed
on the southern Armenian slopes, which is mainly due
to the radiation advantage of those slopes, as well as the
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mechanical composition and moisture conditions of the
soil [6,10,13].

Therefore, it is extremely important to study and
find out with the use of organo-mineral fertilizers and
growth promoter, what changes were made during the
transition of potato growth, development and
phenological stages and the effect caused by them on
the yield of potato tubers and bushes.

Material and method: The purpose of the work
is to study and find out for the first time the effect of
the equivalent amounts and dates of application of
organomix organic fertilizer, growth promoting
bioliquid and organomineral fertilizers obtained by the
Armenian-Norwegian joint enterprise (Orwako) from
household and agricultural waste with the latest
biotechnological methods, on the growth of potatoes
cultivated in the arid conditions of the foothills of the
Republic of Artsakh, on development, transition of
phenological stages and yield and compare them with
the results of the influence of the ratio of mineral
fertilizers applied in the region.

The studies were carried out in 2021-2022 in the
Ivanyan community of the Askeran district of the
Republic of Artsakh. The field experiments were
carried out in post-forest brown soils, which are
characteristic for the region also in the sense that the
predominant part of the potato fields (86.2%) is
cultivated in this soil type.

The reaction of the soil environment of the testing
ground: pH varies between 6.9-7.1, humus content is
3.3 - 3.4%, with easily hydrolyzable nitrogen (N) (3.4-
3.6 mg) is weakly provided, with mobile phosphorus-
medium (P20s is 5.1-5.3 mg), with exchangeable potas-
sium is good (KO per 100 g of soil: 34.0-36 mg)
[1,6,14,15].

The field experiments were set up with 3 repeti-
tions, the size of each version in the repetition was
20m?, according to the following variants:

1. Checker (without fertilization)

2. Organomix 8t/ha one time, in sowing

3. Organomix 10t/ha one-time, in sowing

4. Organomix 5t/ha (in sowing) +NsoPsoKag (in
sowing)+ Nz with nutrition

5. Organomix 5t/ha in sowing + organomix 3t/ha
(with nutrition) + bio-liquid 14 I/ha (nutrition)

6. Bio-liquid 14 I/ha by wetting the planting
material + organomix 5 t/ha (in sowing) + organomix 3
t/ha (nutrition)

7. NaoPsoKso (in sowing)+ N 4 (nutrition)

Studies were conducted on the Impala potato vari-
ety, the planting rate of which was 32.4 c/ha in 2021,
33.0 c/ha in 2022 and 32,8c/ha in 2023, further pro-
cessing and harvesting were carried out in accordance
with the agricultural rules adopted in the region.

The full norms of organomix in the 2nd and 3rd
variants were applied in the spring once, in sowing, in

the 5th, 6th versions, fractionally, in sowing and with
nutrition, at the same time, in those versions, the same
rate of bio-liquid (14 I/ha), in one case, nutrition was
given in a foliar method, in the other case, by soaking
the potato planting material three days before planting.
Equivalent doses of mineral fertilizers NgoPsoKgo Were
given in sowing, and N 4 - with nutrition (version 7).
In version 4, as indicated in the scheme, N3gPaoKao in
sowing and N30 with nutrition were added to the soil
with organomix (5t/ha). The indicated amounts of
organomix and NPK were given in order to provide the
content of nutrients in them equal to the (applied)
amount of full norms of organomix and mineral
fertilizers.

Biometric measurements and observations on
plant growth, development, and transition of
phenological stages in the potato experimental field
were performed according to A.l. Rudenko [12] and R.
S. Mkrtchyan [5,10].

The yield of potato tubers and bushes was calcu-
lated using a widespread crop accounting method, and
the yield data were mathematically analyzed using dis-
persion analysis method, determining experimental er-
ror (Sx,%) and the most significant difference (MSD
0.95c¢) [8].

Results and discussion. According to the average
data of three years of repetitions of field experiments,
organo-mineral fertilizers individually or together and
growth-promoting bio-liquid had a certain effect on
potato germination, growth and development, as well
as the transition of phenological stages.

During the three vyears, potato seedlings
germinated 25-27 days after planting in the version
without fertilization, after 27-28 days in the version
with a full combination of mineral fertilizers, and after
23-24 days in all versions that received organic mix. In
the 6th version of the field experiments, where the
potato planting material was soaked with bioliquid and
planting work was performed after 3 days, in that
variant the potato tubers germinated 5-7 days earlier
and in all years the mass germination of the planting
material took place after 19-20 days. It is noteworthy
that in the version sown with bioliquid-treated planting
material, the potato plants grew more lushly, and there
were more stems and leaves. The effect of organomix
was more evident during the transition of potato
phenological stages. If this effect was not pronounced
during the initial stages, it was evident in the last stages
(flowering and ripening) and compared to the version
of the full combination of mineral fertilizers, the length
of plant vegetation was reduced by 5-7 days (table 1).

During the years of field experiments, fractional
application of organic mix delayed the transition of the
phenological stages of potato plants more than a single
application.
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Thus, if the dosages of 8 and 10 t/ha of organomix
were given one-time, in sowing, the vegetation duration
of potato plants was 66-70 days, and when the same
dosage was given, respectively, 5 and 3 t/ha in sowing
and nutrition, the vegetation of the plants was pro-
longed by 2-3 days and became 69-72 days.

Biometric measurements showed that single and
fractional application of organomix, as well as
equivalent doses of organomix and mineral fertilizers,
had a beneficial effect on the height of potato plants,
the number of stems, and the weight of stems and leaves
(table 2). The plants of the fields fertilized with organic
mix were distinguished by dark green and lush bushes,
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stems with greater branching and a powerful leaf mass.
In all years of the studies, the plants of the variants that
received organomix were 8-14 cm higher than the
plants of the variant without fertilization, and in the
variant of fractional application of organomix, when
the bioliquid growth promoter was added or by soaking
the planting material, or by extra-root nutrition,

compared to the norm of a single application of
organomix, the plant height on average was 6.0-6.1 cm
higher. Similar patterns of organomix and bioliquid
effects were also observed in the results of other
biometric measurements compared to the no-
fertilization option and equivalent doses of mineral
fertilizers.
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Both one-time and fractional application of
organic mix and bio-liquids had a more positive effect
on potato tuber germination, plant phenophase
transition and above-ground mass (size and weight) of
potato plants everywhere in all years than the full
combinations of mineral fertilizers applied in the zone
(NgoPgoKso in sowing + N 4 nutrition). The similar
effect of organomix and bio-liquid is due to the fact that
due to intensive fermentation, biologically active
substances accumulate in the soil, which contribute to
the growth and development of tubers (germination of
planting material) and plants, which mineral fertilizers
do not have [2,3,4,7,9]. : The mentioned circumstance
was expressed in the yield indicators of potato tubers
(table 3). As can be seen from the data in the table,
despite the three years of the studies, the effect patterns

of the tested fertilizers and growth promoters were
everywhere preserved, but the level of potato yield in
2022 was higher than in 2021 and 2023. Thus, if in
2022 the potato yield in the version without fertilization
was 150.0 c/ha, then in 2021 and 2023 it was 142.4 and
143.2 c/ha, respectively, or about 8 and 7 centners less.
This circumstance is explained by the fact that in 2022,
both the amount of atmospheric precipitation (562 mm)
and the number of sunny days during tuber
accumulation (38) were more favorable for the growth
and development of potatoes than 2021 and 2023 which
had relatively little precipitation (476 mm; 498 mm)
and sunny days ( with only 25 and 23 solar days during
the vegetation period, especially during the tuber
accumulation period [16].

Table 3

Effect of organomineral fertilizers and growth promoter on potato yield (average data of 2021-2023 repetitions)

The average yield of repetitions, h;\r}Zs&t“i)efr?i?reee Additional
N/N Variants by years, c/ha years, c/ha yield, c/ha
In 2021 In 2022 In 2023 ¢ /ha %
1 | Checker (without fertilization) 142,442 150,0+3 143,242 1449 - -
o | Organomix 8tfha (one-time, in | o) 0,6 | 301 004 | 2960+3 | 2957 | 1508 | 1041
sowing)
3 | Organomix 10tha (one-time, | o6 .7 | 37505 | 30304 | 3047 | 1598 | 1103
in sowing)
Organomix 5t/ha
g | (nsowing)NaoPao Kao 1 3006 0 | 307045 | 302,043 | 3030 | 158.1 109,1
(in sowing)+) Nsowith nutri-
tion
Organomix 5t/ha in
5 | Sowing+organomix 3t/ha 307,055 | 322,066 | 309,045 | 3127 | 1678 | 1158
(with nutrition)+bio-liquid
14l/ha (nutrition)
Bioliquid 14l/ha soaking the
g | Planting material +organomix | ) .7 | 375 6165 | 356055 | 3567 | 2118 146,2
5t/ha (in sowing)+organomix
3t/ha (nutrition)
7 | NeoPsoKao (insowing)+ Nao | g5 6 | 3000554 | 200,006 | 2917 | 1468 | 1013
(nutrition)

Sx,%1,5131,6
MSD 0,95g5,44,86,0

This fact was confirmed at the level of the
Republic of Artsakh: as a result of relatively
unfavorable climatic conditions in 2021 and 2023,
potato yields significantly decreased compared to 2022,
and this decrease amounted to 13.7 and 11.3 c/ha,
respectively. Climatic conditions also had some impact
on the efficiency of applied fertilizers and growth
promoter: in the favorable year 2022, the efficiency of
organic mix, mineral fertilizers and growth promoter
was higher than in relatively unfavorable 2021 and
2023. From the data in Table 3, it is clearly seen that
the yield of the tested variants in 2022 is higher by 3.8-
8.8% and 1.9-4.3%, respectively, compared to similar
variants in 2021 and 2023.

At the same time, it can be seen from the results of
the research that the equivalent doses of organo-
mineral fertilizers, compared to the version without
fertilization, on an average of three years, almost

equally affected the increase in potato yield, but when
in the version of fractional application of organic mix,
the potato planting material was soaked with a bioliquid
solution before sowing, in that version the yield
increase compared to the control was the highest and
was 211.8 c/ha or 146.2% even compared to the version
where the bioliquid was given as foliar nutrition at the
stage of potato cocooning, where the yield increase was
167.8 c/ha ( 115, 8%). By changing the method of
bioliquid application, by soaking the seed material
before planting, compared to using it in a foliar way,
the difference in yield was 44.0 c/ha or 30.4% on
average over three years.

This circumstance confirms that the bioliquid
promoted the germination of dormant buds in the base
of the potato plant material, due to which more above-
ground (stems, leaves) and underground (stolons)
organs appeared, resulting in increased potato yield.
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According to the results of field experiments, it
was proved that the fractional application of organomix
and mineral fertilizers and their combined equivalent
doses, compared to single application, had a more
beneficial effect on potato growth, development,
transition of phenological stages and increase in the
amount of harvest, and as a result, if the single
application of organo-mineral fertilizers provided 146,
8-150.3 c/ha crop increase (101.3-104.1%), then their
fractional and combined doses - 158.1-167.8 c/ha or
109.1-115.8%.

Conclusions

Summing up the results of the field experimental
work carried out during 2021-2023, we came to the
following main conclusions:

1. The effect of organomix was more noticeable
during the transition of potatoes to phenological stages:
at the initial stages (germination, cocooning), this effect
was not significant, while at later stages (flowering,
ripening) it was more prominent and reduced the
duration of vegetation by 5-7 days compared to the
option of a full combination of mineral fertilizers.

2. Fractional application of organomix had a
more favorable effect on the germination of potato
tubers, the transition of phenologic stages of plants, as
well as on the quantity and weight of the aboveground
mass of plants (stems, leaves) than with a single
application of the same norm and the introduction of
complete combinations of mineral fertilizers applied in
the zone (NgoPgoKso from sowing+Nao with nutrition).

3. By changing the method of application of
bioliquid as a growth stimulator, by soaking the seed
material before planting, in comparison with the use of
foliar method (with nutrition), the increase in potato
yield was 44.0 c/ha or 30.4% on average over three
years.

4. Fractional application of organic and mineral
fertilizers and their combined equivalent doses
compared to one-time application, more positively
influencing potato growth, development, phenophase
transition, contributed to ensuring a high yield of
potatoes. Compared to the variant without fertilizing,
on an average of 3 years, in the case of one-time
application of organo-mineral fertilizers, 146.8-150.3
c/ha tuber crop addition or 101.3-104.1%, and their
fractional and equivalent doses - 158.1-167 .8 c/ha or
109.1-115.8% crop addition.
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The United Nations Educational, Scientific and Cultural Organization (UNESCO) are taking initiatives in
various fields. One of these initiatives is the creation of the UNESCO Creative Cities Network. Three cities of
Azerbaijan have been included in the UNESCO Creative Cities Network. In 2017, Sheki was included in the list
of creative cities (the theme “Crafts and Folk Art”), in 2019 — Baku (the theme “Design”), and in 2021 — Lankaran
(the theme “Gastronomy”). The inclusion in the future of our other cities in similar lists in the relevant industries
will contribute to the comprehensive recognition of the republic on an international scale, and the establishment
of broad ties in relevant areas, and the development in the country of various types of tourism, the creative econ-

omy and the knowledge society as a whole.
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Introduction. The United Nations Educational,
Scientific and Cultural Organization (UNESCO) has
taken various initiatives in the relevant fields. One of
them is the creation of the UNESCO Creative Cities
Network (UCCN), in which the cities included in the
network should share their experience and develop
partnership relations with the participation of public
and private sectors, as well as civil society. The net-
work was founded in 2004 to collaborate with cities that
identify creativity as a strategic factor for sustainable
development. Currently, the cities included in the net-
work are working to make creative and cultural indus-
tries the main focus of their development plans at the
local level and to actively cooperate at the international
level.

World Cities Day is celebrated on October 31
every year since 2014. This holiday was established by
the decision of the UN General Assembly held in De-
cember 2013 in order to focus the attention of the inter-
national community on the problems of urbanization
and solving the relevant issues to ensure the sustainable
development of cities around the world.

It is no secret that the socio-economic develop-
ment of every city depends on a number of factors. The
safety and comfort of the city population, the environ-
mental situation, the creation of the necessary infra-
structure, the quality of the provided services, etc. — all
these factors are characterize cities. According to the
UN, more than half of the world's population currently
lives in cities. In 2050, this number will increase to
68%. For comparison, let's say that at the beginning of
the 19th century, only 2% of the population lived in cit-
ies, and in 1950, 30% [8]. The increase in the number
of urban population creates a number of problems in the
field of security and sustainable development.

In 2015, the member countries of the UN adopted
17 goals leading to sustainable development within the
framework of the “The Global Goals and the 2030
Agenda for Sustainable Development”. These goals are
1) no poverty and 2) zero hunger, 3) good health and
well-being, 4) quality education, 5) gender equality, 6)

clean water and sanitation, 7) affordable and clean en-
ergy, 8) decent work and economic growth, 9) industry,
innovation and infrastructure, 10) reducing inequali-
ties, 11) sustainable cities and communities, 12) re-
sponsible consumption and production, 13) climate ac-
tion, 14) life below water, 15) life on land, 16) peace,
justice and strong institutions and 17) partnerships [18].

If we look at the set goals, it is clear that the points
listed above are reflected in all areas, including the de-
velopment of cities. Therefore, the UNESCO Creative
Cities Network initiative is particularly relevant for our
time. It is no coincidence that the new cities included in
the network are announced every two years on the eve
of World Cities Day.

The place of UCCN in the development of tour-
ism and creative economy. As noted by economists,
“countries in the global world attach special importance
to the development of exports in order to maintain their
economic well-being and achieve sustainable economic
growth... specializing in exports of limited products
harms the country's economy with fluctuations in the
world market. Therefore, there is a need for countries
to expand their basket of export products” [5, p. 28].

Taking into account modern realities, tourism
products must be included in this basket. Currently,
tourism occupies an important place in inter-country re-
lations. The reason for this is the expansion of mutual
relations in economy, scientific-cultural integration,
scientific-technical progress and other directions. Ac-
cording to scientists, tourism, especially cultural tour-
ism, expands economic, social, cultural, scientific-tech-
nical relations between different countries, and also
plays an important role in maintaining mutual trust,
peace, and strengthening mutual friendly relations [6,
p. 3].

The activity of UCCN is the expansion of cultural
initiatives, the creation, production and distribution of
cultural products and services, the development of cre-
ativity and innovation centers, the creation of opportu-
nities for people working in the field of culture, the ac-
cessibility of cultural life, the participation of everyone
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in these initiatives, including marginalized and disabled
citizens. Activity, in short, is aimed at the integration of
culture and creativity into sustainable development
plans.

Created in 2004 and covering up to 350 cities of
the world, UNESCO's Creative Cities Network pro-
motes international cooperation among the world's cit-
ies. The cities included in the network are innovative
and strategically important, they come up with large-
scale initiatives that have a positive economic, social,
cultural and environmental impact, thereby supporting
the aforementioned “The 2030 Agenda for Sustainable
Development” [13].

The network covers a range of creative fields:
crafts and folk art, media art, cinema, design, gastron-
omy, literature and music. These listed are areas aimed
at the development of various types of tourism and cre-
ative economy, along with a number of directions.
Thus, through various projects, intercity cooperation in
relevant areas is established, knowledge and experience
are exchanged. Also, the network ensures the flow of
tourists to these places by engaging in extensive pro-
motion of those cities. On the other hand, initiatives
aimed at the development of various creative fields ac-
celerate the development of the creative economy as a
whole, and contribute to the improvement of the well-
being of the city population by attracting additional in-
come.

Development of knowledge society and tourism
in Azerbaijan as one of the priority issues. A number
of legal documents regulate the field of tourism in our
country. For example, the Law of the Republic of Azer-
baijan “On Tourism” (December 27, 2021), “Strategic
Roadmap for the Development of the Specialized Tour-
ism Industry in the Republic of Azerbaijan” (December
6, 2016), “Azerbaijan 2030: National Priorities for So-
cio-Economic Development” (February 2, 2021) and
based on this document “Socio-economic development
strategy of the Republic of Azerbaijan for 2022-2026”
(Julay 22, 2022), etc.

In the “Strategic Roadmap for the Development of
the Specialized Tourism Industry in the Republic of
Azerbaijan”, it is noted that the development of tourism
mainly affects three areas — the Gross Domestic Prod-
uct, increasing employment and the socio-economic
development of the regions, and the development of the
infrastructure of the regions. In addition, the tourism
sector supports efforts in the direction of environmental
sustainability, cultural heritage, protection and devel-
opment of local values. A successful tourism strategy
helps to improve the country's image internationally, so
tourism also acts as a marketing tool for countries [1, p.
8].

If we look at the “Socio-economic development
strategy for 2022-2026”, one of the main directions of
activity of the national economy of Azerbaijan is the
strengthening of strategic, institutional and financial
mechanisms to ensure sustainable development of the
tourism sector. This direction includes the preparation
and implementation of state programs for the develop-
ment of tourism, the implementation of a marketing and
communication plan for expanding the country’s tour-

ism potential, the creation of a mechanism for coordi-
nating the activities of participants in the tourism indus-
try in the form of regular dialogue, as well as the im-
plementation of other projects and measures [2].

Taking into account the above legal documents,
we can come to the conclusion that our republic at-
taches great importance to the development of sustain-
able and socially responsible tourism. The goal of sus-
tainable tourism is to organize more efficient and hu-
mane activities based on the interests of local
communities and environmental opportunities. During
sustainable tourism tourism services are based on the
socio-economic and ecological opportunities of the
area, these opportunities determine the characteristics
of tourism activities, travelers behave in accordance
with the culture of the places they come to, respect nat-
ural objects, customs and traditions, establish a rela-
tionship with the local population on the basis of friend-
ship and mutual respect [10].

Socially responsible tourism also gives a person
the opportunity to make a real contribution to the sus-
tainable development of the place he travels to. Socially
responsible tourism ensures the protection of nature,
promotes the social and economic development of the
region, instills a sense of respect for the historical-cul-
tural heritage, the environment and traditions [11, p.
13].

Summarizing what has been mentioned, let us note
that the creation of tourism products in accordance with
the requirements of the modern era will give a great
boost to the development of the creative economy in
our country.

Prospects of Azerbaijan's representation in
UNESCO's Creative Cities network. To date, 3 cities
of Azerbaijan have been included in the network. In
2017, the city of Shaki was included in the network's
list of creative cities on the theme of “crafts and folk
art”, in 2019, the city of Baku was included in the list
of “design”, and in 2021, the city of Lankaran was in-
cluded in the list of creative cities on the theme of “gas-
tronomy”. On the official website of UCCN, infor-
mation reflecting the specifics and future priorities of
each city in the creative field is posted.

In Sheki, which is known as the place of many
types of crafts and folk arts, especially netting, pottery
and sericulture, the following initiatives are planned for
future activities: a) development and implementation of
a comprehensive marketing program for the develop-
ment of local creativity, the production and distribution
of handicrafts and folk art products; b) establishment of
the Shaki Institute of Arts and Crafts, turning this place
into a center of professional education in the field of
craft technologies, entrepreneurship, management and
marketing skills in the field of creativity and innova-
tion; c) developing a multifaceted cultural tourism
strategy aimed at making art workshops accessible to
everyone, especially people with limited opportunities;
d) organization of International Shaki craft and folk art
fair twice a year in order to strengthen partnership with
other creative cities; €) management of a regional net-
work of cities in Turkic-speaking countries to stimulate
the integration of craft and folk art sectors into local
development plans; f) feasibility studies of projects
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aimed at exploring new potential cultural tourism
routes connecting Sheki with other UCCN cities in the
field of crafts and folk art, gastronomy and music [17].

Known as the center of innovative projects and
start-ups in the field of design, Baku offers wide oppor-
tunities in the field of fashion, graphic and web design,
eco-design, architecture, interior design and urban
landscape. The following initiatives are planned to be
implemented in Baku in the future: a) creation of op-
portunities for authors working in various design fields;
b) improving opportunities for authors at various levels
and opening jobs for them; c) providing support for the
production, distribution and dissemination of products
and services in the field of design; d) strengthening re-
lations with other creative fields such as crafts and folk
art, gastronomy and music covered by the network; e)
expansion of cooperation with creative cities that con-
sider design and other creative fields as an important
factor of sustainable urban development [14].

With its rich agricultural potential, historical and
cultural heritage, Lankaran makes important contribu-
tions to the non-oil economy. The following steps are
envisaged for Lankaran: a) expansion of opportunities
for creation, production, distribution and distribution of
products and services in the field of gastronomy; b)
strengthening synergies with other creative field cov-
ered by the UNESCO Creative Cities Network, such as
crafts and folk art and design; c) expansion of coopera-
tion between cities that see gastronomy and other re-
lated creative fields as a strategic driving force of urban
development; d) creating wider opportunities for stu-
dents, authors, experts and civil society to exchange
knowledge and experience [16].

Of course, in the future, the inclusion of other cit-
ies of our country in such lists according to various top-
ics will promote both the comprehensive recognition of
the republic in the international world, the establish-
ment of extensive relations in relevant fields, and the
development of various types of tourism, creative econ-
omy and knowledge society in the country. For exam-
ple, taking into account the colorful and rich culinary
culture of Azerbaijan, various cities of the republic can
be included in the list of creative cities on the theme of
“gastronomy”, Shemakha — on the theme of “litera-
ture”, Shusha — on the theme of “music”, etc. In addi-
tion, taking taking into account films shot in Baku, the
city can be included on the theme of “cinema”, in ac-
cordance with projects on media art — on the theme
“media art”, taking into account the major music festi-
vals held in Gabala and the role of these festivals in mu-
sic tourism, the city of Gabala can be included in the
network on the theme “music”, etc.

Now extensive repair and reconstruction works
are being carried out in Karabakh. As experts have
noted, “the creative economy to be formed in the
Karabakh economic region is important in providing
employment, increasing the volume of creative goods
and services in exports, and achieving sustainable eco-
nomic growth... The transition from culture to econ-
omy, the creation of cultural and creative sectors will
also stimulate the development of tourism” [7, p. 172].

Much can be said about Shusha's role in the devel-
opment of the musical culture of Azerbaijan. Academi-
cian Zemfira Safarova, who covered this issue exten-
sively, writes that “there are several cities in the world
where music is absorbed into every stone, every castle,
and its entire aura. This is Vienna in Austria, Naples in
Italy, and Shusha in Karabakh” [12, p. 3].

Indeed, it is enough to list only some of the out-
standing musical figures who came out of Shusha, for
example, wonderful musicians and singers Bulbul,
Sadigjan, Jabbar Garyagdyoglu, Mir Mohsun Navvab,
Khan Shushinsky, Zulfi Adigozalov, Gurban Pirimov,
our famous composers Uzeyir Hajibeyli, Fikret
Amirov, Niyazi, Zulfugar Hajibeyov, Afrasiyab Badal-
beyli, Suleiman Aleskerov, Vasif Adigozalov and oth-
ers to prove that Shusha is the musical cradle of Azer-
baijan. Therefore, the inclusion of Shusha in the UCCN
on the theme “music” is one of the priority issues facing
us, and the necessary measures are being taken in this
direction.

Speaking about Shamakhi, we should list some
figures of Azerbaijani literature, for example, Imaded-
din Nasimi, Khagani Shirvani, Mirza Alekper Sabir,
Seyid Azim Shirvani, Sultan Ganizadeh, Muhammad
Hadi, Abbas Sahhat and many others, in order to rec-
ognize the validity of our proposal to include Shamakhi
in the UNESCO Creative Cities Network on the theme
“literature”. The same applies to our other offers.

UCCN and museums. It is known that tourists
who come to different cities go to the museums operat-
ing here, along with other places. In general, the expan-
sion of museum functions, the active participation of
these institutions in the life of modern societies, the di-
rect participation of museums in both the collection and
creation of knowledge create ample opportunities for
close contact of these institutions with creative indus-
tries.

In our opinion, full information about cities can be
conveyed to visitors through museums of history of cit-
ies, which are still quite rare in Azerbaijan. When talk-
ing about museums of history of cities, it should be
noted that everything surrounding these institutions is
the subject of their research. Museums of cities convey
the culture of city residents to the audience, promote the
uniqueness of communities, and engage in activities
aimed at the cultural development of communities. All
the areas we have listed coincide with the goals of the
UNESCO Creative Cities Network, such museums oc-
cupy an important place both in the development of the
creative economy, in the education of people, and in the
wider recognition of cities in the world.

We got information about only two museums of
history of cities currently operating in Azerbaijan.
These are the museums of the cities of Sumgait and
Mingachevir, which were created in the 60-s of the 20th
century. At that time, such a museum was also estab-
lished in Shusha, but it operated for a short time.

We have prepared and presented to the public the
initial concepts of the museums of Baku [3], Shusha
[15] and Nakhchivan [9].

Taking into account one of the priority issues for
inclusion in the UCCN, let us state that in addition to
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two music profile museums in Shusha — Bulbul and Uz-
eyir Hajibeyli's house museums, the houses of a num-
ber of our musical figures are recognized as cultural
monuments. We have presented the initial concept of
the house-museum of Jabbar Garyagdioglu, which is
aimed at the development of music tourism in Shusha
[4].

In our opinion, the implementation of such pro-
jects and the creation of relevant museums will give a
great impetus to the development of creative industries
in the republic.

Conclusion and offers. Thus, the goals of the
UCCN are realized through the exchange of knowledge
and experience both at the level of the network’s mem-
ber cities and at the international level, through pilot
projects bringing together public, private sectors and
civil societies, partnerships and initiatives, programs of
professional and creative exchange, events, aimed at
sustainable urban development, coordination, propa-
ganda, etc. Our cities have rich potential to tap into this
network in various creative fields, and we must use this
potential to promote relevant projects. We also consider
the creation of various types of museums, especially
museums of history of cities, to be a pressing issue
within the UCCN.
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The 21st century began with global changes in the
development of humanity. Digital platforms that shape
the future digital world are actively involved in almost
all spheres of activity.

The transition of people's activities and daily lives
to a digital format is a consistent process in society's
development, as well as an objective and reversible
challenge to society's progress that cannot be halted.

As time progressed, world empires were estab-
lished, each experiencing its own ebbs and flows,
which are natural according to R. Vernon's universal
"Life Cycle Theory": everything that has a beginning
has an end.

Previously, the emergence of each new empire
was immediately followed by the collapse or disappear-
ance of the old one, or another empire existed in a dif-
ferent territorial space at the same time.

In general, there are conflicting opinions about
world empires. On the one hand, the great empires con-
tributed to the civilization of local populations: they ad-
vanced science and economics, introduced technologi-
cal innovations, and disseminated innovative ideas, re-
ligion, culture, law, new labor measures, and tools.
They also organized residential and communication in-
frastructure, among other developments.

On the other hand, they perpetrated unprecedented
violence, robbery, and genocide against forcibly con-
quered people.

Since ancient times, the primary objective of all
empires has been singular — to employ "brute force",
conquering others and seizing their material posses-
sions. This belief persisted throughout the long pre-in-
dustrial period, where the prevailing opinion held that
wealth could only be attained by appropriating others'
property and at the expense of impoverishment.

Over the centuries, scientific progress was slow,
and economic growth was minimal. Less attention was
given to the development of science, as there was a pre-
vailing belief that production was relatively stable, and
efforts to increase it were not a priority.

In 1776, the seminal work of classical economics
by the Scottish economist and philosopher Adam
Smith, "An Inquiry into the Nature and Causes of the
Wealth of Nations", was published. This work served
as an economic manifesto and laid the foundation for
the development of economic science. Among many in-
novations, a revolutionary idea was articulated for the
first time — both the individual and society as a whole

could be enriched by creating and exploiting new op-
portunities.

The concept of "capital”, associated with the con-
cept of "wealth", emerged as a source of additional in-
come. While all capital is considered wealth, not all
wealth, such as gold buried in the ground, qualifies as
capital because it lacks utility [3].

It was widely recognized that the profitability of
capital is determined by progressive ideas that mature
in the human mind. This is why the empires of the in-
dustrial age prioritized enlightenment, elevating the
level of human intelligence, and engaging in research
and conquest expeditions that significantly augmented
their incomes, production volume, and established the
global capital market.

The world empires of the industrial era, influenced
by protests from conquered peoples, peacefully ceased
to exist in the 20th century.

In the second half of the 20th century, an infor-
mation crisis emerged: on one hand, the content and
volume of accumulated information, and on the other
hand, the methods of its effective processing and trans-
mission, came into conflict with each other. It was be-
lieved that overcoming the crisis would be possible
only through the adoption of new information pro-
cessing technologies.

This is how the demand for the Internet and related
information and communication technologies, digital
platforms, and social networks (Google, Yahoo, Apple,
Microsoft, and Facebook) arose. Information, as an in-
tangible asset, has become the fundamental resource for
the development of society.

The question naturally arises: who creates and
owns the information?

Information is intensively created, collected, and
distributed by people on global search systems and so-
cial network platforms.

The Internet gave birth to giant transnational com-
panies in the IT field and a new ruling class of their
owners — netocrats.

They were the first to understand the difference
between information and knowledge, especially the
value of exclusive knowledge, making them the domi-
nant class in the new society [1].

Netocrats were the first to appear "at the right
time, in the right place". They "have been able to adapt
to changes better than others" (Ch. Darwin) and have
found great benefits in the global "data value chain™.
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They mostly own not real estate but intangible
capital (e.g., software, operating systems...) and equip-
ment (e.g., servers). For netocrats, buildings and
streamline are "excessive burdens". Their task is sim-
ple: to obtain from all possible sources the valuable re-
source of modern times — the personal information of
consumers, to process it, to transform it into a
knowledge-containing product, and to sell it. There-
fore, to gain power, all efforts were shifted to the crea-
tion and effective use of digital technologies, thus
providing easy access to information and levers to in-
fluence others.

Today, they fully control over the "global infor-
mation mine", tapping into its inexhaustible resource of
"raw" information. Although this information is freely
available to everyone, the netocrats own the filtering
technologies (algorithms) and exclusive knowledge,
treating them as valuable commodities and specific
forms of intelligence — assets only they possess.

Simultaneously, the volume of the "global infor-
mation deposit™ is not decreasing; on the contrary, it is
growing intensively. Essentially, the netocrats are con-
tinually enriched by new "raw" informational mass
without any additional effort on their part.

As a result, an unprecedented model of world he-
gemony is emerging — a new form of governance in the
shape of a peaceful global empire of digital platforms.
This empire, facilitated by digital technologies, is grad-
ually taking form alongside enhancements in people's
well-being, orchestrated by its owners, leading to an
unprecedented increase in financial capital.

In contrast to traditional empires throughout hu-
man development, the peaceful global empire of digital
platforms:

1. Develops and expands not through the coarse
method of influencing others, not by "muscle power",
but by "soft power" — attractiveness. This method
achieves compliance within its information base, in-
volving the intensive and continuous (24/7/365) en-
gagement of the "conquered" people.

2. Is grounded not in combat strategies and tac-
tics but in the perfection and development of digital
technologies.

3. It is not ruled by one single country or one
ethno-cultural group, but in intense competition, on dif-
ferent continents (mainly, North America and Eurasia)
founded by a small group of private IT company own-
ers — netocrats.

4. "Voluntarily conquered" people do not show
hidden aggression or obvious aggression towards him,
but eagerness and interest.

5. It represents the first peaceful empire in the his-
tory of mankind that does not physically exploit its
"conquered" people. Regardless of their economic sta-
tus, social standing, nationality, gender, or any other
characteristic, it encourages the emergence and utiliza-
tion of new opportunities for development and enrich-
ment. From this perspective, its operation aligns per-
fectly with the wisdom of A. In accordance with the
concept articulated by Smith three and a half centuries
ago — both as an individual economic actor and within
the potential for the development and enrichment of so-
ciety as a whole.

6. It exists simultaneously and ubiquitously, func-
tioning virtually, somewhere in the "clouds", devoid of
weapons and heavy combat equipment. Established ge-
ographical boundaries and adjacent territories system-
atically expand its sphere of activity, positioning it as a
prospective world empire with significant development
prospects in the future.

7. At its initial stage of development, it generates
substantial income by utilizing rapidly growing and
systematically updated data that reflects the economic
behavior of others. This data serves as a specific "raw"
material, transformed into a new intangible asset — val-
uable information that, for the purpose of advertising
innovative products/services, is sold at a relatively high
price [4].

8. It consumes non-limited natural resources but
continually accumulates growing intangible resources
[2].

The characteristic features of the global empire of
digital platforms are evident from the above; however,
it is equally important to note that it cannot be con-
quered, destroyed, or dismantled by the forceful meth-
ods known to mankind. In the history of societal devel-
opment, such as through the exertion of fighting force
by conquered peoples, their physical destruction by
others, and/or the seizure of wealth, the empire remains
resilient.

The global empire of digital platforms cannot be
acquired through force; its strength lies in systematic
development and expansion. It is not land or material
possessions that make it formidable, but an ever-in-
creasing and renewable intangible asset — innovative
technologies that transform user data into knowledge-
rich information. In the form of skills, these technolo-
gies are embedded in the minds and information base
of the empire's owners. For example, the wealth and
reputation of the state of California are determined not
by its historical gold deposits but by Silicon Valley —a
globally significant high-tech industrial zone encom-
passing computer and electronic industries, serving as
a robust hub for the production of cutting-edge prod-
ucts.

Now, consider the hypothetical scenario: What if
the state of California were attacked using the "law of
the jungle™ or "brute force™? What wealth would it gain
in return?

The answer lies beyond the realm of rich deposits
of silicon in Silicon Valley. Instead, it resides in the
collective expertise of the world's elite digital platforms
(Google, Yahoo, Apple, Microsoft, Facebook, Ama-
zon, Intel, etc.), whose wealth is vested in the minds of
software development engineers. Rather than extract-
ing resources, they amass billions of dollars through
trade and economic collaboration with these technolog-
ical giants, primarily by selling their computer pro-
grams.

Based on the aforementioned, the peaceful global
empire of digital platforms will continue to function, as
its weakening and destruction will only become possi-
ble with the emergence of new innovative solutions that
are more attractive.

Conclusions:
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1. A completely new process of innovative de-
velopment for humanity is underway — the digital rev-
olution. This revolution serves as a universal challenge
— an objective, extremely complex, and irreversible
event with both positive and negative outcomes, funda-
mentally altering all spheres of public activity and peo-
ple's lives.

2. The new corporate ruling class, known as
netocrats, is gaining strength. These netocrats exercise
complete control over the valuable information world
"minefield", reflecting the economic behavior of con-
sumers and experiencing systematic growth. They ob-
tain colossal profits by selling updated data and partic-
ipating in the "global data value chain" that proves ben-
eficial for them. Consequently, a peaceful global
empire of extraordinary and previously unheard-of dig-
ital platforms, an economic system led by netocrats, has
been established — a modern "corporation™ or what can
be termed as a "Corporate Digital Dictatorship™. This
system is managed by a global giant consisting of pri-

vate transnational IT companies in conditions of in-
tense competition, all led by a small group of individu-
als.
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Pregnancy, delivery and postpartum hide risks of cardio-pulmonary complications in women with cardiac
diseases. Anesthesia, analgesia and correct treatment can reduce significantly maternal and fetal mortality. Epi-
dural analgesia during labour decreases pain-induced production of catecholamines, risk of thromboembolism, and
provides stable hemodynamic. Each uterine contraction increases cardiac output with 30 %.

Raised preload could worsen pulmonary hypertension, which already existed in pregnant women with con-
gestive heart failure and pulmonary edema may occur. That may causes acute fetal respiratory failure and emer-
gency caesarean section must be done. In these cases general anesthesia with rapid sequence induction is preferred.
However there are not enough studies for strategies of mechanical ventilation during surgery and postpartum.

Keywords: NYHA, BIPAP, PaO2, PEEP,

Introduction: Incidence of cardiac diseases in
pregnant women varies from 0,3 to 3,5% . Valvular
heart diseases could be categorized as congenital,
aquired, corrected and uncorrected, cyanotic and non-
cyanotic. Asymptomatic patients during second and
third trimester of pregnancy may develop symptoms
like progressive dyspnea, ortopnea, paroxysmal
nucturnal dyspnea, oedema, swollen neck veins,
hepatojugular reflux, diastolic murmur, arrhythmia.
According to the criteria for heart failure during
pregnancy, systolic blood pressure must be higher
than160 mmHg or lower than 90 mmHg diastolic blood
pressure must be higher than 100 mmHg or lower than
50 mm Hg, heart rate faster than 120 / min, respiratory
rate over 30 / min or under 10 / min. Saturation lower
then 95 % on room air, diuresis under 35 ml / h (1,3,17).
During pregnancy typical physiological changes occur:
cardiac output increases mainly because of enlarged
with 50 % volume of plasma. Volume of erythrocytes
increases with 20-30%, that causes dilutional anemia.
Heart rate is accelerated (5,19) .Minute ventilation is
also increased as consequence of higher tidal volume
and respiratory rate. (physiological hyperventilation).

Because of the higher position of diaphragm
functional residual capacity is decreased, and hypoxia

may appear rapidly after induction of general
anesthesia.
Pulmonary  compliance is also reduced.

Respiratory alkalosis is common,oxygen consumption
is increased. (7,16,20). In pregnant women is
recommended partial arterial pressure of oxygen to be
higher than 75 mmHg. (Pa02), that protects from fetal
hypoxia. Incidence of cardiac and respiratory
complications is higher during pregnancy, delivery and
postpartum in patients categorized as NYHA 1l1-1V, in
those with pulmonary hypertension, uncorrected
cyanotic heart diseases, severe aortic and mitral

stenosis (18). During delivery intense pain causes pro-
duction of large amount of catecholamine,which
increases heart rate and myocardial contractility.
During each uterine contraction cardiac output
increases with 20-30% and preload, end-diastolic left
ventricular volume are also extended. (4,13). That
could lead to pulmonary hypertension and edema in
pregnant women with valvular heart diseases. During
labour and in early postpartum pulmonary capillary
pressure rises with 10 mm Hg. That may cause
pulmonary edema in patients with severe heart failure.
After delivery of fetus, the aortocaval compression is
released and that increases cardiac output. Epidural
analgesia is recommended in those patients during
labour, because it reduces level of catecholamines also
preload, heart rate, afterload and risk of
thromboembolism (2). In cases of Cesarean section
epidural anesthesia is considered safe for pregnant
women with valvular heart diseases. It doesn‘t cause
hemodynamic instability. Effect of epidural anesthesia
is slow and prolonged, so in cases of emergency general
anesthesia is preferred. That may provide secure
airway, hemodynamic stability, analgesia, monitoring
of respiratory and hemodynamic parameters (8) .

Case report: It concerns pregnant woman at term,
who was admitted in University Hospital ,,Manchin
Dom ” in Sofia, Bulgaria. She was multipara almost in
the second stage of labour and epidural analgesia was
not applied. The patient had twelve pregnancies and
congenital mitral regurgitation. During her admission
in the hospital she complained from dyspnea, cough
with white sputum, fatigue from one week. These
symptoms have worsened on the day of her admission.
The pregnant woman was defined as NYHA 111 . When
the woman was admitted to the hospital she was not
febrile, her skin and visible mucous membranes were
pales, she was conscious, with bilateral vesicular
breathing, wheezing saturation 93 % on air, respiratory
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rate 25-30 / min, arterial blood pressure 140/90 mm Hg,
heart rate 70-80/ min.

Her laboratory results were normal, except CRP,
which was 147. During period of expulsion of the fetus
the patient developed acute respiratory failure- she
turned cyanotic with tachypnea dyspnea, and
bradypnea occurred later. The patient was with stable
arterial blood pressure and sinus tachycardia- heart rate
140/ min, saturation 70 % on air. She was treated with
oxygen mask with reservoir bag. Arterial blood gases
(ABG) analysis was taken and it showed respiratory
and metabolic acidosis - ph-7,1, PaO02-96 mm Hg,
PaC0O2-48 mm Hg, HCO3-11, PaO2/Fi02-195 mm
Hg. Acute fetal asphyxia happened and it was decided
that she had to undergo emergent Cesarean section.
General anesthesia with rapid sequence induction was
performed. As intravenous anesthetic was used
thiopental-5 mg / kg, and as neuromuscular relaxant
was used succinylholine- 1mg / kg. The patient was
with stable hemodynamic during induction in general
anesthesia .For maintenance of it inhalation anesthetic
sevoflorane was applied in minimal concentration and
non- depolarizing neuromuscular relaxant atracurium
was used .Analgesia was performed with fentanyl after
delivery of baby, tramadol, ketoprofen, paracetamol.
As uterotonic was used oxytocin. Bolus doses of oxy-
tocin are not recommended in patients with heart dis-
eases, because they could reduce rapidly arterial blood
pressure. In cases of mitral regurgitation bradycardia
could increase pulmonary arterial pressure. Therefore
in cases of hypotension ephedrine was preferred vaso-
pressor. Magnesium treatment could cause hypotension
and bradycardia.

General anesthesia provides secure airways, and
decreases minute ventilation, work of breathing, oxy-
gen consumption, preload. Patient was ventilated with
volume controlled mechanical ventilation -tidal volume
6ml / kg, FiO2 — 80 %, respiratory rate 12 /mun, PEEP-
8 mBr, Saturation was 89-90 %. Monitoring of hemo-
dynamic consisted invasive measurement of arterial
blood pressure, central venous line, which was used for
estimation of central venous pressure. ABG analysis
showed hypoxia, respiratory alkalosis- ph-7,46, PaCO2
- 29,5 mm Hg, PaO2-62 mm Hg, HCO3-23.

Cesarean section proceeded without complica-
tions. As the patient was with severe mitral regurgita-
tion we had to avoid hypertension, bradycardia, ar-
rhythmia and raise of cardiac output. Hypoxia, acidosis,
hypercapnea, hyperventilation could increase pulmo-
nary arterial pressure. After operation patient was ad-
mitted to intensive care unit, where she was ventilated
by Bilevel positive airway pressure (BIPAP) with fol-
lowing parameters -FiO2-50 %, Pinsp.-20 mBr, PEEP-
10 mBr, respiratory rate-12/ min, Saturation 93-94 %.
ABG analysis that was taken one hour after BIPAP ven-
tilation was started showed improvement- Ph-7,42,
Pa02-126 mm Hg, PaCO2-32 mmHg, HCO3- 23,
Pa02 /FiO2- 252. Hemodynamic was stable, continu-
ous infusions of fentanyl and midazolam was started.
Chest X-Ray was performed and it showed bilateral
pleural effusions and perchilar haze, enlargement of
cardiac silhouette, Kerley B lines (horizontal lines in
the periphery of the lower posterior lungs field), upper

lobe pulmonary venous congestion and interstitial
edema.

Echocardiography was made and revealed de-
pressed systolic function, ejection fraction was esti-
mated-38%, severe mitral and tricuspid regurgitation.
As diagnosis was considered acute pulmonary edema
caused by physiological changes during labour in pa-
tient with severe mitral regurgitation. The patient was
treated with diuretic therapy (furosemide), as vasodila-
tor nitroglycerin was used on continuous intravenous
infusion. We added also antibiotic and anticoagulant
therapy.

On the next her condition was improved, her he-
modynamic was stable without sinus tachycardia, arte-
rial blood gazes analysis was also improved. The pro-
cess of weaning was started. The patient was ventilated
by mode of pressure support mechanical ventilation —
(PSV), Pinsp. -10 mBr, PEEP- 6 mBr, Fi02-40 %.
ABG analysis- ph-7,44, PaO2-177 mm Hg, PaCO2-30
mm Hg, HCO3- 23, Pa02 /FiO2- 440. On the same day
she was extubated successfully. Her length of hospital
stay was 5 days. She was discharged and later consulted
in cardiac surgery department.

Discussion: Physiological changes during preg-
nancy and labour could cause cardio- pulmonary com-
plications especially at pregnant women defined as
NYHA [1I-1V. Pain during uterine contraction in first
stage of labour and perineal pain in second stage when
expulsion of fetus happens leads to release of large
amount of catecholamines. That causes tachycardia,
hypertension, increased myocardial contractility and
oxygen consumption. Each uterine contraction adds
blood volume to systemic blood circulation. That leads
to raised preload and cardiac output. In patients with
heart valvular diseases these changes might cause pul-
monary hypertension. In parturients with congestive
heart failure acute pulmonary edema, acute respiratory
failure and acute intrapartum fetal asphyxia could oc-
cur. Epidural analgesia reduces amount of released cat-
echolamines, provides stable hemodynamic in process
of delivery. It also decreases preload and prevents from
thromboembolism. Epidural catheter could also be used
when cesarean section is needed. Spinal anesthesia de-
creases rapidly arterial blood pressure and preload. So
treatment with crystalloid and colloid infusion as well
as vasopressors might be applied.(15) Epidural anes-
thesia has similar, but slower effect on patient's hemo-
dynamic. So anesthesiologist has enough time to cor-
rect it with vasopressors and colloid and crystalloid in-
fusions. General anesthesia might be applied in cases of
acute respiratory failure, heart failure, treatment with
anticoagulants, thrombocytopenia, eclampsia, e.t En-
dotracheal intubation is the most safe method for air-
way’ s protection. During induction in general anesthe-
sia hypertension and tachycardia could occur. That
could be avoided with administration of beta blockers
with short duration of action, or with opiates like rem-
ifentanyl. The most suitable for induction in general an-
esthesia is etomidate, because it provides stable hemo-
dynamic. Pregnant women with congestive heart fail-
ure are exposed to risk of paroxysmal supraventricular
tachycardia, ventricular tachycardia and ventricular fi-
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brillation. (14). Previous studies proved higher mater-
nal mortality in pregnant patients with severe mitral ste-
nosis who underwent general anesthesia in compared to
those who were operated with epidural anesthesia (2).
Inhalation anesthetics suppress myocardial contractil-
ity, volume controlled mechanical ventilation increases
pulmonary vascular resistance, that could lead to pul-
monary edema in patients with pre-existing pulmonary
arterial hypertension. While titrated epidural anesthesia
decreases systemic vascular resistance, preload and
cardiac output.(18). In parturients defined as NYHA
I1-1V is recommended monitoring of invasive arterial
blood pressure, central venous pressure, echocardiog-
raphy, and in cases with pulmonary hypertension is
useful pulmonary catheter for measuring pulmonary ca-
pillary pressure. After delivery of fetus cardiac output
increases, because of decompression of abdominal
aorta and vena cava inferior, that could also worsen pul-
monary hypertension. In this case of peripartal acute
respiratory failure diagnosis as amniotic embolism,
pulmonary thromboembolism, peripartal cardiomyopa-
thy, pneumonia, sepsis, preeclampsia could also be
considered (4). Fetal hypoxia could happen when
maternal saturation is under 95 % and partial arterial
oxygen pressure (PaO2) is under 70 mm Hg (10).
According to previous researches non- invasive
mechanical ventilation could be used successfully in
pregnant women with pulmonary edema, pneumonia,
severe anemia, bronchial asthma, e.t. The most com-
mon used mode is BIPAP with parameters- Pinsp. 12-
25 mBr, PEEP- 5-10 mBr. (22) Some of advantages of
non- invasive mechanical ventilation are no need of
neuromuscular relaxation, lower doses of sedative
drugs, lower risk of nosocomial pneumonia, e.t.
Pregnant women are considered to have full stomach,
and threre is huge risk of pulmonary aspiration
syndrome during induction in general anesthesia. In all
cases of respiratory acidosis, signs of respiratory
muscles fatigue, lost of consciousness, endotracheal
intubation and mechanical ventilation are inevitables.
Because thoracic compliance is reduced in pregnant pa-
tients, they could tolerate higher values of plateu
pressure (Pplat)- until 30 mBr (17). In pregnant women
intraabdominal pressure is increased and application of
prone position is difficult. (6). Many drugs that are used
for sedation could pass through uteroplacental barrier
and cumulates in fetus. Propofol causes muscular
hypotension and depresses neuromuscular activity of
fetus. There are not enough studies about respiratory
parameters in pregnant women, but low tidal volume 4-
6 ml/ kg and Pplat under 30 mBr are recommended. The
value of applied PEEP might prevent from hypoxia.

Conclusion: Cardiac diseases are one of the main
causes of maternal and fetal mortality. Management of
the patients is multidisciplinary. Anesthesiologist has
to provide suitable anesthesia, analgesia monitoring of
respiratory and hemodynamic parameters and
treatment in intensive care unit.
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Abstract

The article proposes an empirical formula that determines the thickness of the surface layer R(l) and the
length of nanocracks Lnm of a solid body. It is applied to graphite, which has an anisotropic structure. It is shown
that the thickness of the R(l).layer (and the length of nanocracks Lane) varies from 0.9 to 1.24 nm in the upper plane,
and the thickness of the R(I). layer (and the length of nanocracks L) varies from 2.46 to 3.39 nm perpendicular
to this plane. The number of layers of graphite is 3-5. This is due to changes in the density of graphite and its
layered structure. The mechanical properties differ both in the longitudinal (for example, Young's modulus Ex~6
GPa) and in the transverse directions (Ec~2.5 GPa). The Young's modulus of graphite is 10 + 100 times less than
that of most metals. Cracks L, Lum, Lc for graphite are caused by their dislocation interaction. The dislocation
density is maximum in the R(I) layer pmma= 10" m? (in the longitudinal direction), pume = 10" m? (in the transverse
direction) and then it falls deep into the graphite crystal. When the R(I) layer is formed, internal stress-strain states
arise in it. It has been shown that it is much easier to destroy graphite in the transverse direction (os.~40 MPa), but
in the longitudinal direction (os.~200 MPa). The formulas proposed in the article make it possible to theoretically
determine the critical length of cracks and the strength of not only graphite, but also carbon-carbon composite
materials.

Keywords: graphite, surface layer thickness, crack length, strength, crystal, metal, density, carbon, compo-
site.

Introduction

An alternative definition of strength is formulated
in [1] and looks like this: strength is the property of a
material to resist the occurrence of cracks in it during
deformation. From here it becomes clear that the defor-
mation of a material without the occurrence of cracks
is one of the types of flow (viscous, plastic, etc.). The
strength of graphite varies significantly depending on
the method of its manufacture, therefore graphites with
the same density, but of different grades, differing in
structure, can have different strengths [2]. The general
rule is that a finer structured graphite composite tends
to have greater strength. Graphite is a thermodynami-
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cally stable allotropic modification of carbon - an ele-
ment of the 4th group of the main subgroup of the 2nd
period of the periodic system, serial number 6, atomic
mass of a natural mixture of isotopes 12.0107 g/mol [3].
The theoretical density of 2.26 g/cm? is achieved only
in natural graphite. The density of artificial graphite is
in the range of 1.65-1.75 g/cm?® [4]. Such a low density
of artificial graphite is explained by its porosity. Graph-
ite does not melt, but sublimates at a temperature of
about 3650 °C [5]. The crystal structure of graphite has
hexagonal symmetry and consists of flat layers of car-
bon atoms located parallel to each other (Fig. 1a). The
phase diagram of carbon according to Bundy [6] is
shown in Fig. 1b.
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Figure 1. Structure of a-graphite (a) and phase diagram of carbon (b).
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In a-graphite, half of the atoms of each layer are
located above and below the centers of the hexagon
(laying...AVAVAVA...) (see Fig. la). Each carbon
atom is covalently bonded to three other carbon atoms
surrounding it. Since the bonds acting in the basal
planes (bond energy is 420...460 kJ/mol) and the bonds
between these basal planes (bond energy is 42 kJ/mol)
are very different, there is a strong anisotropy of prop-
erties in single-crystalline graphite, and this determines
the features properties and structure of polycrystalline
graphites.

Very important factors to consider when modeling
a graphite block in a nuclear reactor are the initiation
and growth of cracks. It is these processes that lead to
the accumulation of stresses and strains in graphite [7,
8].

In this work, we will demonstrate our work [9] on

determining the length of nanocracks and apply it to
graphite.

Surface layer thickness and length of nanoc-
racks in graphite

The thickness of the surface layer R(I) and the
length of nanocracks Lm are given by the empirical for-
mula [10, 11]:

R(I)=L,, = 017-10° - -v [m]. (@

In equation (1), you need to know one parameter -
the molar volume of the element, which is equal to v =
M/p (M is the molar mass, p is its density), o =1 m= -
a constant, so that the dimension (R(l) = [m]). Using
formula (1), we calculate R(lI) = Lnm (Table 1) for
graphite parallel to the plane x = a = b and perpendicu-
lar to this plane x = c.

Table 1.
Parameters R(I) = Lnm Of graphite.
Graphite Structure M, g/mol p, g/sm® R(I)anTnL”ma’ R(1)¢= Lame, NM
2,26 0.90 (3) 2.46 (3)
C C6/mme-D%n 12,0107 1,75 1.17 (4) 3.19 (4)
1,65 1.24 (5) 3.39 (5)

From the table Figure 1 shows that the thickness
of the layer R(I)a (and the length of nanocracks Lnma)
varies from 0.9 to 1.24 nm in the upper plane (Fig. 1a),
and the thickness of the layer R(I). (and the length of
nanocracks Luymc) varies from 2.46 to 3.39 nm perpen-
dicular to this plane (Fig. 1a). This is due to changes in
the density of graphite and its layered structure. Table

2 shows the thickness of the surface layer of some cubic
metals, which is also a nanostructure with a size of
about 2 nm. In table 1 and 2, the number in brackets
represents the number of layers - n = R(l)/a (a is the
crystal lattice constant of the metal). It can be seen that
the number of metal layers in graphite is 3-5.

Table 2.
Elastic parameters of some hard metals
Metal R(l), nm W, J/m? gis, GPa E, GPa
Au 1.73 (4) 1.337 7.813 79
Ag 1.75 (4) 1.235 7.665 83
Cu 1.21 (3) 1.357 12.000 110
Mn 1.30 (2) 1.517 15.199 198
Ni 1.12 (3) 1.726 17.776 207
Fe 1.21 (4) 1.812 17.550 211
Cr 1.23 (4) 2.130 21.977 279
Mo 1.60 (5) 2.896 24.413 293
w 1.62 (5) 3.695 30.611 371

Other parameters are in the table. 2 will be dis-
cussed later. Now we will say the most important thing.
We will call the layer R(I) the surface layer and denote
the surface energy of this layer by yi. In general, there
are two approaches: the Gibbs approach [13], in which
the surface layer is conventionally considered as a geo-
metric surface without thickness; the approach of Van
der Wals, Guggenheim, Rusanov, in which the surface
layer is considered as a layer of finite thickness [14].
According to modern concepts [15, 16], the surface
phase y: is understood as an ultrathin film (surface

layer) that is in equilibrium with a crystalline base (sub-
strate), the properties and structure of which are differ-
ent from the bulk properties of y.. However, the ques-
tion of the theoretical “thickness” of this surface layer
for various substances remained open until 2018. Only
after our works [10, 11] it became clear how the thick-
ness of the surface layer, which plays a big role in nan-
otechnology and mesomechanics, can be theoretically
determined [17].

In the surface layer R(l), relaxation or reconstruc-
tion [15] of atomic monolayers occurs (Fig. 2).
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Figure 2. — Transformation of the metal surface

Size effects in the R(l) layer are determined by the
entire collective of atoms in the system (collective pro-
cesses). Such “quasi-classical” size effects are ob-
served only in nanoparticles and nanostructures [18].
Experimentally, R(I) can be observed on very pure sin-
gle crystals in high vacuum with grazing incidence of
X-ray radiation, when the angle of incidence is equal to
or less than the critical angle of total internal reflection
[15]. When the angle of incidence becomes less than
the critical one, the refracted wave decays exponen-
tially in the volume at a characteristic depth of the order
of several nanometers (for example, for silicon this
depth is R(I) = 3.2 nm, and for gold R(l) = 1.2 nm) [
15].

In [12] itis shown that the surface energy of a bulk
metal y,, with an accuracy of 3%, is equal to:

y,=0,7-10°-T_[J/m?],. @)

where Tr, is the melting temperature of the metal

(K).

In the R(l) layer, it is necessary to take into ac-
count the size effect and the surface energy of the R(l)
layer becomes equal to y1 [9]:

7, =7,A-R{)/R()+h)=0,3y,,.3)

Equation (3) shows that the surface energy of the
R(I) layer is three times less than the surface energy of
the main crystal. To separate the R(I) layer from the rest

of the crystal, it is necessary to expend energy, which
is called adhesion energy [19]:
Wa =YYV =YY, =1'3yz1 (4)
where y1 is the surface energy at the phase inter-
face, which is negligible due to a second-order phase
transition.
Internal voltages ois between phases y1 and y» can
be calculated using the formula [19]:

o, =W, -A/R(I), (5)

where E is Young's modulus of elasticity.
Using equations (1) — (5), we calculate the elastic
parameters for graphite.

Table 3.
Elastic parameters of graphite
Graphite W,a, J/Im? Wi, J/m? Gisa, MPa Gisc, MPa E., GPa E., GPa
C(p=226) 3,613 1,323 5740 1370 7,59 3,48
Clp=175 2,801 1,026 3750 930 5,88 2,70
C(p=1,65 2,637 0,966 3440 870 5,55 2,55

For graphite, the average value is T, = 3970 K and
y2 = 2.779 J/m? (see formula (2)). According to work
[2], graphite with a density p = 1.75 g/cm?® refers to
pressed samples, and with a density p = 1.65 g/cm?® re-
fers to pressed samples. Because of this, their mechan-
ical properties differ both in the longitudinal (for exam-
ple, Young's modulus E = E;) and in the transverse di-
rections (E = E¢) (Table 3). The Young's modulus of
graphite is 10 + 100 times less than that of most metals
(Table 2). However, the magnitude of internal stresses
is 2 times less than that of gold and silver.

Defects and cracks in graphite.

Defects in graphite, according to [2, 20, 21], can
be divided into two types: defects related to disturb-
ances between layers and bond defects in networks. The
first include layer packing defects, characterized by a

violation of the packing order of parallel layers of hex-
agonal networks. Thus, carbon consisting of fairly per-
fect hexagonal networks, but with a disturbed order in
the sequence of layer packing, is usually called tur-
bostratic. In such a structure, graphite-like networks are
randomly displaced relative to each other (with a ran-
dom vector of displacement of one layer relative to an-
other).

The second type of structural damage in graphite
is defects in the bonds of the carbon lattice. These in-
clude vacancies and their groups, impurity atoms em-
bedded in the hexagonal layer, defects in isomeric
bonds when some of the atoms have sp3 hybridization,
edge defects, screw dislocations, etc.

Cracks in solids (and graphite) occur mainly for
three reasons. Firstly, the root cause of crack formation
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is stresses associated with the formation of a surface
nanostructured layer due to relaxation processes or sur-
face reconstruction [9]. They are called natural (or pri-
mary) cracks or nanocracks (see Table 1 - Lnm), which
were experimentally discovered quite recently in min-
erals by fractoluminescence [22]. Secondly, cracks
arise due to the process of crystal growth from a melt,
from a solution or from a gas phase with changes in
temperature, pressure, impurities, etc. They are called
technological cracks. Thirdly, cracks can occur when a
solid body (especially metals) interacts with the exter-
nal environment. They are called corrosion cracks.
The numerical value of these nanocracks is deter-
mined by equation (1) and is presented in table. 2. The

maximum speed of crack propagation according to
Griffiths theory is equal to [23]:
Vc :B'Vo'(l_’Yl/Wa)llz (6)
and is about 1/3 of the speed of sound V, in the
material.

After Griffiths, a significant number of works
were published in which various models of crack de-
velopment were analyzed, but we make a choice in
work [24], where it became possible to calculate the
maximum crack propagation speed Vmax in solid ma-
terials for which the main mechanical characteristics
are known (E — Young's modulus, v - Poisson's ratio, p
- material density):

1-v

dL
ST \/4(1+ V)[v? — 3w/ +7/8)In5,2—3vv/+3/32] \ p’

at v=0,25 V__ =O,38-\/E.
p

In equation (7), the speed Vo = VE/p is equal to the
speed of sound in the volume, which means that the
Griffiths formula for the limiting speed of crack propa-
gation is also valid. However, calculating this speed us-
ing formula (6) is much more difficult (B, y1, W) than

(7)

using formula (7) - (E, p, v).
If we substitute the formula for R(l) into the last
formula (7), then we have:

1-v

"t \/4(1+ V)[v? — 3w/ +7/8)In5,2— 3w/ +3/32] \ p’

at v=0,25 V__ :0,38-\/E.
p

Integrating both sides of formula (8) and squaring
them, we have:

L —007.ERe"T.
vyM
According to formula (9), the length of a nanoc-

rack depends quadratically on the time of applied volt-
age E and depends linearly on temperature T.

In [25], some metals were subjected to stresses
from 5 to 70 GPa, which led to a change in Ap/p and
the movement of nanocracks according to equations (6)
and (7). As a result, the resulting microcracks were ex-

t?. ©

(8)

amined by Lr X-ray and Ly electron microscopy meth-
ods. Their results are shown in table. 4.

From the table 4 it follows that within the experi-
mental errors: Lym = 10% Lom.

L =10°-L (10)
um nm

According to work [26], the critical length of
cracks Lc of most metals and alloys lies in the range of
30-50 um, which is much greater than L,m ~ 0.2 pm.

This leads to the conclusion that the critical length of
cracks in metals must be determined taking into account for-
mulas (6) and (8), and a similar formula (10) (Table 4):

L.=10"-L, =0.17-10°-vb=0.17-10°-M/p (11)
Table 4.
Length of cracks in metals
Metal Lom, NM Lym, NM Lg, Nm [25] Lv, nm [25] Lc, nm
Fe 1.21 121 90 100 12100
Al 1.70 170 140 200 17000
Ni 1.12 112 80 100 11200
Cu 1.21 121 - 250 12100
Ag 1.75 175 - 200 17500
Au 1.73 173 - 200 17300
Mo 1.60 160 - 80 16000
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If for iron as Lc we take the values of Lnmy from the
table. 2, i.e. Lc = 1.21 10° m = 12.1 um, then for the
strength of iron [26]: (K.c)2 2yE/(1-p?) = 65.5 10%;

the nanocrack growth model: Lym — 10? Lym — 10% Lc.
Let's calculate the crack length Lym, Lum, Lc for
graphite.

(08)? = (Kic)?/Lc = 541.3 10%; o, = 233 MPa. In the ref-
erence book — o, = 250 MPa, which is consistent with
Table 5.
Length of graphite cracks.
Graphite Loma, NM Lome, NM Lyuma, NM Lyme, NM Lca, NM L, NM
0.90 2.46 90 246 9000 24600
C 1.17 3.19 117 319 11700 31900
1.24 3.39 124 339 12400 33900

Cracks Lnm, Lum, Lc for graphite are caused by
their dislocation interaction [27]. The work [28] pro-
vides a review of modern methods for studying and cal-
culating the dislocation density in single crystals. A
brief analysis of the main advantages and disad-
vantages of each method is given, as well as experi-
mental results. In Fig. 3 shows some results.

a)
Figure 3. TEM micrographs of GaAs dislocations (a); synchrotron double-crystal transmission topogram of ger-
manium reflection (111): visible scratch, dislocation, inclusion (b) [28].

In the case of relaxation of the R(l) layer, stress
gradients arise, then in addition to the dislocation den-

. '\«m EL b-l-\Ja;Al'? 7 my
Vi scratch
LT s

The dislocation structure of a crystal is usually
characterized by the scalar dislocation density p [29].
Dislocation multiplication and dislocation reactions are
random processes. Therefore, dislocations inhibited in
this way are called statistically stored ps (SSD) [29].
Statistically stored dislocations are inhibited by rela-
tively weak barriers - other dislocations.
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p m = (an .b)il’

sity ps, the accumulation of geometrically necessary = (|_ o b)‘l, (13)
dislocations (GNDs) with a density pg occurs [29]. . .
In this case: py =(Lg-b)".
P=pPs*+Pg 12) where b is the Burgers vector.

Taking into account equation (11), for the disloca-
tion density we have:

The dislocation density in graphite is shown in ta-
ble 6. From the table 6 it can be seen that the dislocation
density is maximum in the layer R(1) poma = 10 m2 (in
the longitudinal direction), pame = 101° m (in the trans-
verse direction) and then it falls deep into the graphite
crystal.

Table 6.
Graphite dislocation density
Graphite | pma10®¥m? | pome, 10°mM? | pma 108 mM? | puma 10°mM2 | pey, 104 m? | pee, 10° m??
4,5 6,1 4,5 6,1 4,5 6,1
C 3,5 4,7 3,5 4,7 3,5 4,7
33 44 3,3 4.4 33 44
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According to work [30], in an annealed single
crystal the number of dislocations can be 108-10%° m™,
At the same time, in an annealed polycrystal, p already
reaches 101%-10'> m2, and in a highly deformed state up
to 1016 m-2 (so that the average distance between ad-
jacent dislocations becomes approximately 10 nm). Ta-
ble 3 shows that highly deformed states ois arise in the

R(1) layer, so that the dislocation density is quite signif-
icant. Strongly deformed states s lead to features in
the structure of dislocations noted in [31]. As the au-
thors of [31] believe, it’s all about dislocations that
arise where the graphene layers in graphite are rotated
at a small angle relative to each other (Fig. 4).
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Figure 4.

Schematic representation of the occurrence of dislocations at the boundaries of graphite granules [31].

In Fig. Figure 4 (left) shows the initial stacking of
graphene layers forming a small angle 6twist with each
other (for simplicity, a square rather than a hexagonal
lattice is shown in the graphene layers). In Fig. Figure
4 (right) shows a relaxed state with large areas of lat-
tices coinciding with each other, separated by thin
boundaries - screw dislocations, in which mechanical
stress is concentrated and anomalies in the conductive
properties of graphite are observed.

Instead of the usual superposition of two lattices
(Fig. 4a), regions with atoms in layers that are ideally
fitted to each other appear, separated by transition re-
gions - dislocations, forming a large-scale network with
a period from 3 to 25 nm (Fig. 4b). In places of dislo-
cations, mechanical stresses lead to the formation of a
flat energy zone and, as a consequence, a singularity in
the density of energy states of electrons, which, in turn,
gives rise to high-temperature superconductivity.

However, in [31], the described mechanism does
not allow us to explain the features of the phenomenon:

due to its poor reproducibility, instability and weakness
of the signal - after all, superconducting “corridors” oc-
cupy a small volume compared to the total thickness of
graphite and their very existence is highly dependent on
the preparation conditions : Even the smallest adsorp-
tion of foreign atoms (eg hydrogen) can destroy the
fragile superconducting state.

Graphite Strength

When the R(l) layer is formed, internal stress-
strain states ois (SSS) arise in it (Table 3). The R(I) layer
is similar to a thin coating on a substrate (Fig. 5) [32].
In a coating, SDS creates an energetic state that pre-
vents adhesion and promotes peeling of the coating.
SSS energy can be estimated using the formula [33]:

W, =(c2/2A)-S-R(I), @4

where S = 1 m? — coverage area, E — Young’s mod-
ulus.
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Figure 5. Distribution of contact pressures and isolines of tensile-compressive stresses av(r,z)/pn in the coating
and in the substrate [32].

For example, let's calculate Wi, (p = 1.75) using
table 3: Win = 1.4 J/m?;, Wi, = 0.5 J/m?. If we compare
Wi, with the adhesion energy W, from the table. 3, it
turns out that Waa > Win ~ 2 times; Wy > Wiy ~ 2 times.
In other words, the energy of internal stresses Wi is 2
times less than the adhesion energy W, of graphite in
both the longitudinal and transverse directions.

This means that internal stresses cannot tear off

K12N(1_ Mz) — 26

the R(I) layer and it is a stable structure that is in equi-
librium with the crystalline base (substrate), the prop-
erties and structure of which are different from the bulk
properties.

For the destruction of a solid body, force, defor-
mation and energy failure criteria have been developed.
There is the following connection between them [26]:

E 1wOs =Cy= dig = 2y =W,, (15)
where K| is the critical stress intensity factor, the K. —.[E] 16
force criterion for destruction; E - elastic modulus; p - 1IN T VYR (16)
Poisson's ratio; 3 - critical opening at the crack tip, de- In the case of a plate with a crack Lc:
formation criterion of destruction; o, - tensile strength; ~ w2
G - critical intensity of released energy, energy crite- ElN = O LN J 81N - KlN / Gj - E. a7

rion of destruction; Ji. - critical j-integral, energy crite-
rion of destruction; y — surface energy, W, — adhesion

Let us evaluate equations (15), (16) and (17) for
graphite (Table 7).

energy.
Wherein:
Table 7.
Graphite failure criteria
Graphite GFIfalCr%“z GIID(;C;]’UZ Sica, NM Sice, NM Ba, MPa oBe, MPa
545300 215090 6,1 9,7 296 68
C 397500 166470 7,2 11,0 194 47
381840 160080 7,6 11,6 173 42

From the table 7 it is clear that it is much easier to

which shows various carbon-carbon composite materi-

destray graphite in the transverse direction, while in the
longitudinal direction. This is illustrated in Table. 8,

als.

Table 8.
Strength of carbon-carbon composite materials
Composite SG-P SG-M MPG-7 MIG-2 Nllgrafit
Density g/cm® 2.2 2.1 1.8 1.8 1.45
Tensile strength longitudinal, MPa 420 125 103 80 130
Tensile strength transverse, MPa 100 65 49 30 60
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Listed in table 8 carbon-carbon composite materi-
als are used as components of friction units (o-rings,
heels, plain bearings, etc.) in pumps, reactors, separa-
tors and other equipment; for protective fittings of im-
mersion thermocouples, for stop-pouring supplies of
metallurgical furnaces and ladles, etc. Artificial graph-
ites of the MPG-7 and MIG-2 grades are high-strength
thermally resistant materials based on a special coke-
pitch composition.

Conclusion

The formula Lc =0.17 10 M/p proposed in equa-
tion (11) allows one to theoretically determine the crit-
ical crack length and strength not only of graphite, but
also of carbon-carbon composite materials, the synthe-
sis of which is important for use in nuclear engineering,
aviation, metallurgy, space technology and other indus-
tries.
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AHoOTAaNis

JloBeneHo, MO y Cy9acHUX HAI3BUYAHHIX YMOBAX, SIKi XapaKTePH3YIOTHCS 3HIDKCHHAM ¢()eKTHBHOCTI BUKO-
pHCTaHHS 3eMellb, YIOBUILHEHHSIM a00 HeoOIrpyHTOBaHUM (OPMYBAHHIM 00’ €THAHUX TEPUTOPIAIBHUX TPOMal,
perioHaJbHUMH JTUCIIPOTIOPIISIMH, CKOPOYESHHSIM OCHOBHHUX MOKa3HHUKIB (DYHKIIIOHYBaHHs Cy0’€KTIB Ha perioHa-
JHHOMY DiBHI, TOTPeOy€E MEPEOCMHUCIIEHHS MMiIX0/iB 0 (OPMYBaHHS Ta BHKOPHCTaHHS 3€MEb.

Abstract

It has been proven that in modern emergency conditions, which are characterized by a decrease in the
efficiency of land use, a slowdown or unjustified formation of united territorial communities, regional disparities,
a reduction in the main indicators of the functioning of subjects at the regional level, there is a need to rethink
approaches to the formation and use of land.

Kaiouosi cioBa: BuKopucTaHHS 3eMellb, 00 €KTH MPUPOIHO-3A0BIIHOTO (DOHIY PErioHiB, METO/AU, MaTe-
MaTU4YHC MOJACIHOBAHH, MOHiTOpI/IHF.

Keywords: land use, objects of the nature reserve fund of regions, methods, mathematical modeling,
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VY cydacHuX Haa3BHYaHHUX YMOBaX, SKi XapakTe-
PHU3YIOTBCS 3HIDKCHHAM €(EKTUBHOCTI BUKOPHCTaHHS
3eMellb, YIOBUIBHEHHSIM a00 HeoOrpyHToBaHMM (op-
MYBaHHSIM 00’€THAHUX TEPUTOPIaJIbHUX I'POMaJl, peri-
OHAIPHUMH JIUCTIPONOPLISIMH, CKOPOYEHHSM OCHOB-
HHX TOKa3HHKIB (pyHKIIOHYBaHHs cy0’€KTIB Ha perio-
HaJIbHOMY PiBHI, TOTpedye MepeoCcMUCICHHS MiAX0IiB
110 popMyBaHHS Ta BAKOPUCTAHHS 3eMeJb. [Ipu 1ibomy
0COOJIIBOTO 3HAYCHHS Ma€ BHUPIIICHHS MUTaHb Ta IIiJ-
BUIICHHS €(EeKTUBHOCTI BUKOPHCTAHHSI  3eMeib
00’€KTIB TPUPOTHO-3aMOBITHOTO (OHAY PETIOHIB SIK
B)XJIMBOTO YMHHMKA PETIOHAIBHOTO PO3BUTKY. Jlist
BUPIIICHHS MPEICTABICHUX CKIAAHUX MHTAHb 3aCTO-
COBY€ETbCSI Cy4acHHH MOHITOPHHIOBHH 1HCTpyMEHTa-
piii.

AHai3youn HOpMaTUBHY 0a3y Ta mpoOiemMHi -
TaHHS CTaHy 1 MEPCHEKTUB CTBOPEHHS Ta PO3BUTKY 3€-
Melb IPUPOTHO-3anoBiqHoT0 hoHy Ykpainu [1], Bia-
3HAYalOTh OCHOBHI CIIOBUILHIOIOYH (DAKTOPH PO3BUTKY
BUKOPHCTAHHS 3€MEITb.

XapakTepu3yloun TEOPETHYHI MOJIOXKEHHS MIOA0
BU3HAYCHHS MOHITOPHUHTY BHKOPHCTAHHS 3€MElb
00’€KTiB TIPUPOTHO-3aMIOBINHOTO (OHIY CIiI BiI3HA-
YUTH BiACYTHICTh € IMHUX MIAXOMIIB 10 HOTO OOTPYyHTY-
BaHHA. OKpeMo1 yBaru 3aciyroBye IIpaBoOBHH MiXi1 10
BU3HAYCHHS] MOHITOPUHTY 3eMeJb 00’ €KTIB MPUPOJIHO-
3anoBigHOro (oHay. Y CBOiX HAYKOBUX PO3pOOKax aB-
topu Bacumok O., Koctromun B., Konomunes I'. Jleii-
Hera M. Karano O. fgocnmipkyBaid BIUIMB MPaBOBOTO
PEeKMMY Ha BUKOPHCTAHHSI T2 MOHITOPUHI OXOPOHHHX
3eMelb YKpaiHu.

KokeH BUI MOHITOPHHTY €KOMEpexi Mae CBOI
0COOJIMBOCTI, HATIPUKITA;

- MOHITOPHHTI' 3€MEllb EKOMEpPEXi - CHCTEMA CIO-
CTEpEXKCHH 32 CTAHOM 3€MEJIHOTO (DOHIY EKOMEpexi
JUISL CBOEYACHOTO BHSIBJICHHS 3MiH, 1X OLHKH, TTOTIepe-
JOKEHHS Ta YCYHEHHS HACJIIIKIB HeTaTUBHUX MPOIECIB

- MOHITOPHHT JIICOBUX 00’€KTIB MPHUPOIHO-3aI10-
BiZIHOTO (OHIY - CHCTEMa CIIOCTEPEKEeHb, OLIHKU Ta
MPOTHO3Y CTaHy 1 AMHAMIKHU JIicoBOro (GoHIy 00’€KTy
ab0 JEeKiTbKOX 00’€KTIB MPUPOAHO-3AMOBIAHOTO (O-
HJTY.

- MOHITOPHHI' BOJHHX 00’€KTiB MPHUPOIHO-3AII0-
BITHOTO (OHIY - CHCTEMa PEryJISIpHUX CIIOCTEPEKEHb
3a TiJPOJIOTIYHUMH, TiIPOTEONIOTIYHAMH 1 TiJpOTeoxi-
MIYHAMH TTOKa3HUKAMH CTaHy 00’ €KTIB IPUPOTHO-3a-
moBiHOTO QOHY, 110 3a0e3meuye 30ip, mepenady i 00-
poOKy oTpuMaHOi iH(popMalii 3 METOI0 CBOEYACHOTO
BUSIBJICHHSI HETaTMBHUX IPOLIECIB, NPOrHO3YBaHHS iX
PO3BHTKY, 3aM00iraHHs MIKIIJTUBUX HACTIAKIB 1 BU3HA-
YEHHs CTyNeHs e(EeKTHBHOCTI 3JIMCHIOBAHUX BOIO0O0-
XOPOHHHX 3aXO0/IiB.

- MOHITOPHHT 00'€KTiB TBAPMHHOTO CBITy €KOMeE-
pexXi - cucTeMa peryJsipHUX CIIOCTEPEKEHb 3a IOIIH-
PEHHSIM, YHCEIIBHICTIO, PI3MIHUM CTaHOM 00'€KTIB TBa-
PHHHOTO CBITY, CTPYKTYpPOIO, SIKICTIO 1 IUTOLIEIO cepe-
JIOBHIIA X MPOKMBAHHSI Ta iH.

- MOHITOPHMHT OKpeMHuX 00’ €KTIB MPUPOIHO-3aII0-
BiTHOTO (OHIY € CKJIQJIOBUMH YacTHHAMH CHCTEMH
JIEP’)KaBHOTO, PETIOHAILHOTO YH MiCIIEBOTO MOHITOPH-
HTY 00’ €KTa EKOMEpEexi.

VY 11bOMY acIeKTi 3aCJIyroBy€ yBark KOHCTPYKTH-
BHUU MiAXil 1O BU3HAYECHHS MOHITOPUHTY 3E€Melb

00’€KTiB TIPUPOIHO-3aMOBIAHOTO (GOHIY, B paMKax
SIKOTO aBTOPH [2] BU3HAYAIOTh CTPYKTYPHI €JIEMEHTH
eKoMepexi YKpaiHu, TOPiBHIOIOUH ii 3 MIXXHAPOIHUMHU
aHanoramu. 3 To4ku 30py HopHoro M. I'., exomeperxa
VYkpainu norpedye CTBOPEHHsI Kareropii (paHriB) Ta
moJTi(hyHKIIOHATBHOCTI i1 CKIIAMOBUX elieMeHTIB. Ta-
KM MiAXiK T03BOJNNTH NPUBECTH CTPYKTYPY HallioHa-
JIBHOT EKOMEPEKi 10 MIKHAPOJAHUX CTAHIAPTIB.

B pamkax KOMIIIEKCHOTO Miaxonay aBTopu [3]
CTBEPIKYIOTh, IO HAHOUIBII iHPOPMAaTHBHHUM i JOCTO-
BIpHUM € KOMIUIGKCHHH €KOJOTiYHHA MOHITOPHHT
00’exTiB mpupoaHO-3amoBigHOTO0 (oHAY. Kommekc-
HUH eKOJIOTIYHUI MOHITOPHHT 00’ €KTiB IPHUPOTHO-3a-
MIOBIZTHOTO (hOH.TY - 1€ OpraHi3allisi CHCTEMHU CIIOCTEpe-
JKEHB 33 CTAHOM 00'€KTIB EeKOMEPEIKi JUIsl OLIHKH iX (a-
KTUYHOTO DIBHS 3a0pyJHEHHS 1 MONEpEKEHHS Ipo
MOJKJIUBICTh YTBOPEHHS KPUTHYHUX CHTYaIlii, MIKij-
JMBUX 711 ii iICHYBaHHsI YM TIOPYILIEHHS PEXHMY BUKO-
pHUCTaHHS 00’ €KTY.

VY pesynbTatri cucTeMaTH3alii TeOpeTUIHUX ITifl-
XOMiB 10 OOTPYHTYBaHHS MOHITOPUHTY BUKOPHCTaHHS
3eMelb 00’ €KTiB IPUPOTHO-3AOBITHOTO (DOHITY perio-
HiB 3aIIPOIIOHOBAHO HOTO BU3HAYEHHS, SIKMH XapakTe-
PHU3YETBCS CYKYIHICTIO TPaBOBHX, KOHCTPYKTHBHHX,
KOMIUIEKCHUX, OpraHi3amiiHuX, (YHKIIOHATHHAX Ta
IHCTpYMEHTaJbHUX HANpsMIB, CIPSIMOBAaHHX Ha Qop-
MYBaHHsl iH(QOpMAaIiHO-aHATITHYHOTO W IMPOCTOPO-
BOrO 3a0e3NeueHHs MI00 CTaHy Ta PIiBHS BUKOPHC-
TaHHS 3eMellb 00 €KTIB MPUPOJHO-3aII0BITHOTO (GOHIY
Ha perioHaJIbHOMY pIBHI 13 3aCTOCYBaHHSIM METO/IIB
MaTEeMaTUYHOTO MOJENIOBAHHSA, IO CTBOPIOE KUIBKi-
CHY OCHOBY JJISI IEPMAHEHTHOTO BiICTEXKEHHS Ta KOH-
TPOJIIO 32 BHKOPHCTaHHSIM 00 €KTIB IPHPOIHO-3aII0-
BiTHOTO (OHAY.

MaremMaTHYHE MOJICIIOBAHHS, SIKE 3aCTOCOBY-
€TbCS TSI OPMYBaHHS KiJIbKICHOI OCHOBH MOHITOPH-
HI'y BUKOPHUCTaHHS 3eMeJb 00’ €KTIB MPUPOHO-3aI10-
BIZIHOTO (DOHJLY PEriOHIB BKJIIOYA€E HACTYIIHI €Tallu:

— BH3HAYCHHS MOKAa3HHUKIB, IO BIUIMBAIOTh HA
(opMyBaHHS MOHITOPUHTY 3eMelib 00’€KTIB MpHpPO-
JTHO-3aI0BIZIHOTO (hOHTY PETiOHIB;

— BCTaHOBJICHHS DiBHS BIUIMBY IOKa3HHUKIB Ha
y3arajJbHIOIOYHH YMHHUK PIBHS BUKOPUCTAHHS 3€Melb
00’€KTIB TPUPOTHO-3aMOBITHOTO (POHAY pPETioHIB Ha
OCHOBI KoedilieHTiB Kopemsiuii (r) Ta aerepmiHamii
(D). 3uauenns koeillieHTIB KOpENALii BapiroThCs y
npoMikKy Bif -1 0 1 (Ko ogHO(paKTOpHa MOJIEIN)
ta Big 0 g0 1 (ko GararodakTopHa MOJENb). 3HAK
MIHyC BHM3HAYa€ HaNpsSMOK 3B’S3Ky — OOEpHEHHH.
OTxe 3HAYCHHS KOCQII[IEHTIB KOPEJSIIii BiAMOBIAHO
JI0 piBHSI 3B’5I3KIB M’k YHHHUKAMHU HACTYIIHI:

0 — BimCyTHIH 3B’S130K MiXK YMHHUKAMHU,

0,01 — 0,3 — HHU3BKWHIA PIBEHB 3B’SI3KY MiX YAHHH-
Kamu;

0,301 — 0,6 — mocepe/Hiii piBeHb 3B’S3KY;

0,601 — 0,99 — BuCOKWMIT piBEeHB 3B’SI3KY;

1 — aGcoumoTHNUI piBeHb 3B’A3KY MiXK YHHHHKAMH.

KoedimieHT nerepminarii BH3HAYAETHCS 32 MO-
JEILTIO:

D= r2

— noOyaoBa MareMaTHYHOI MOJIelNi BIUIMBY I10-
Ka3HMKIB Ha y3arajJbHIOIOUNI YHHHHUK PiBHI BHKOPHC-
TaHHS 3eMeNb 00’ €KTiB MPHPOTHO-3aMOBITHOTO (GOHIY
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PETiOHIB;

— BU3HAYCHHS KPHUTEPiiB aIEKBATHOCTI MaTeMa-
TUYHOI MOJICIIb;

— iHTepIpeTalis OTPUMaHHUX Pe3yJIbTAaTiB.

BuznaueHi kputepii aJieKBaTHOCTI:

t — xputepiii CTbhIOJIEHTa - 3aCTOCOBYETHCSI MO-
JIeTTb:

X1 =X,

JmZ+mZ

ne X, , X, — cepe/iHi 3HAUEHHS CepeIHiX apupMe-
THYHUX IOKA3HHUKIB, BiTH. O1.;

m? , M2 — 3HAYEHHS CTATMCTMYHHUX IOMHUIIOK Ce-
penHix apu(METUYHHX, BiJH. OJI.

t — kputepiit CThroJIeHTa BU3HAYAE JOCTOBIPHICTD
i TIOBHOTY BCTaHOBJICHHMX 3B’SI3KIB MK HE3aJI€KHUM
YUHHUKOM (X;) Ta 3anekHoro 3MmiHHoMo (Y). Bu3zHaya-
€TBbCS pO3paxyHKoBe 3HaueHHA t — kpurepiro CThiozme-
HTa, SIKE MTOPIBHIOETHCS 13 TAOIMIHAM (HOPMATHBHUM )
3HaYCHHsM. SIKIIO (aKTHYHE 3HAYCHHS IICPEBHIIYE
HOpMAaTHBHE, TO POOHUTHCS BHCHOBOK HPO IOCTOBIp-
HICTP i TOBHOTY BCTAaHOBJICHHX 3B’SI3KiB. Y MPOTIIICHK-
HOMY BUIIAJKy — He3aJe)KHa 3MiHHAa a00 He3aJexHi
3MiHHI HE BKIIFOUAIOTHCS Y MaTEeMaTU4Hy MOJIEJIb.

F — xputepiit ®imepa — BUKOPUCTOBYETHCS MO-
Jenb:

t =

3,
F=_—">x(n-2),

1-1r3

Ie rxzy — Koe(illieHT MapHOT KOPEeJIAIii Mk 3aIex-
HOIO 1 HE3aJIE)KHOIO 3MIHHUMH, BiJIH. O1I.;

N — KUTBKIiCTB CIIOCTEPEKECHB, BiH. O]I.

F — xputepiit dimepa oOrpyHTOBY€E JOLUUIBHICTH
BCTAHOBJICHHUX 3B’SI3KIB MK 3aJICKHOIO 1 HE3aJIEKHOIO
3MIiHHUMH. BH3HauaeThCsl pO3paxyHKOBE 3HAUCHHS
KPHTEPIIo, sIKe MOPIBHIOETHCS 13 (TaOJUYHUM) HOpMa-
THBHHUM 3HaueHHsM. Y BHIIaJKy HEPEBHUIICHHS PO3pa-
XYHKOBOI'O 3Ha4Y€HHS HaJ HOPMATHBHHM, TO MiATBEp-
JDKYETBCS TOLINIbHICTh BCTAHOBJICHUX 3B SI3KIB. Y Mpo-
THJIGKHOMY BHIAJKy HPUAMAETHCS PILICHHS II0J0
HEaJICKBATHOCTI PO3POOJICHOI MaTeMaTHYHOI MOJIEITI.

Kpurepii nmepeBipkn Ha ToMO 200 TeTepocKemac-
THUYHICTb - BU3HAYAIOTHCS 32 HACTYITHUMH €TaraMHu:

1. ®dopMyBaHHS TPy CIOCTEPEKHB (X).

2. BusHaueHns CYMH KBaJIpaTiB BIAXHWJCHb 3a
KOXHOIO IPYIIOI0 CIIOCTEPEIKEHb:

k
Sa= Y (- X
i=1

ne Sy; — CyMH KBaJpaTiB BiIXHJICHb 32 KOXKHOIO
TPYIOIO CTIOCTEPEKEHbD.

3. Busnauenns CYMH KBaJ[paTiB BIIXWICHb B IIi-

JIOMy 3a BciMa BHOipKaMu:
nt k

k
t=1 i=1i=
e S; - cyMu KBaJpaTiB BIAXWJIEHb B IJIOMY 3a
BciMa BHOipKamu.

(Sxi)'

4. Busuauenus KpUTEpIIo:

le (&)nt/z

ne

(Bt /n)"/Z’

Jie N — 3arajbHa KiTbKICTh CIIOCTEPEIKEHb;
N — KUTBKICTh CITOCTEPYKEHbB t -01 TPyIIH.

5. Ouinka KpHUTEPIIO:

A =-2Ind.

3nifCHIOETHCS TIepeBipKa Ha 3aJUIIKIB I KOX-
HOTO i3 CITIOCTEPEKECHb MaTeMaTHYHOI MOJIeIi Ha HasIB-
HICTH MOCTiHHOI qucriepcii. BusHagaeTbes kputepii A.
Sxmmio #ioro 3HaYCHHS MEPEeBUIITY€E TaOINIHE (HOpMaTH-
BHE) 3HaueHHs t — kputepiit CT’10eHTa, TO CIoCTepi-
Ta€ThCS TETEPOCKETACTHIHICTD 1 HETIOCTIHHA AWCIIep-
cis. Y MareMaTH4Hii MOJeINi iCHYIOTh HEOTHOPIIHICTh
PO3MOLUTY 3aJIMIIKIB 1 iCHYHOTh HOTPIIIHICTh I[OJI0 BHU-
3HAYEHHsI KPUTEPiiB, TOOTO reTepoCcKeqacTHIHICT. Y
MPOTHIICKHOMY BUMAAKY (A<t) — TOMOCKEIACTHYHICTD,
MO/IeIIb BBAYKAETHCS a€KBATHOIO.

Kpurepiit [lap6ina-Yorcona (DW) - BuzHaueHHs
kpurepito Jlap6ina-YoTcoHa 31iCHIOEThCS 32 HACTYII-
HUMH eTaramu:

1. BwusHauaeTbcs crierudikaiss MaTeMaTHIHOI
Mozeni Ta popMyeThCs BiIMOBiTHA CHCTEMA CIIOCTEpe-
KCHB.

2. ®opmyeThCs cEcTeMa PiBHAHB IS OIIHKH T1a-
paMeTpiB MOJIEIb.

3. TNoOymoBa MaTeMaTHIHOI MOJIEINI 3aJICKHOCTI
MK He3aJIe)KHUMH 1 3aJIeKHUMHU 3MIHHUMU.

4. BusHaueHHs ()aKTUYHOTO 3HAYEHHS MOAENI
(Yx).

5. TlopiBHSHHS (aKTUYHOTO 3HAYEHHS MOJEII
(Yy) i3 Bxinaumu 3HageHHsMHE (Y).

6. Ouinka koediuieHty h;:

hi = Yl - yxi'

7. BusnaueHHss pizHuLi Mixk h; — h;_;.

8. MHOeHHs IOKa3HUKIB h;x h;_;.

9. BusHaueHHS KBaJpaTy BiAXHICHb MOKa3HHKIB

(hi — hi_1)?.

10. Ouinka kBaapary hZ.

11. Y3aramsHeHHST OTPIMaHUX PE3yJIbTaTIB B BijI-
MOBIIHIN TaOIHI.

12. Ouinka kputepito lap6ina — Yorcona:

Py (hy — hiy)?
L (h)?

Otpumane ¢aktuyne 3HaueHHs DW mnopiBHIo-
€TBHCS 13 BU3HAUYCHUMH 30HaMH, BU3HAYAIOThCS JBA HO-
pMmaruBHuX 3HadeHb DW;, DW, (3anexHO BiJ piBHS
3HAYYMIOCTI, KITBKOCTI CITOCTEPEkKEHB Ta KUTBKOCTI (pa-
KTOpIiB):

— SKIO BUKOHYEThbCA cmiBBigHOmeHHs (0
<DW <DW;), To HasiBHa aBTOKOPEJISLIisT;

— SKIIO BHUKOHYEThCS cmiBBimHOmeHHs (DW)
<DW<DW, abo 4 — DW, <DW<4— DW,) BusHa-
YaeThCsl 30HAa HEBU3HAYEHOCTI, HE MOYKHO 3pOOHTH BH-
CHOBOK a00 Mpo HAasABHICT, a00 MPO BiJICYTHICTH aBTO-
KOPEJIAIii;

—  sxmo 4 — DW, <DW <4 — Bin’eMHa aBTOKO-
peAIis;

— sxmo DW; <DW <4 — DW, — BincyTHs aBTO-
Kopesist [4].

Kpwurepiit lapbina-YoTcoHa 3aCTOCOBYETBCS IS
TEePEeBiPKH 3aJMIIKIB HA aBTOKOpEIsito. Moiens BBa-
KAETHCSl aJICKBATHOIO, KOJIM PO3PaxyHKOBE 3HAYCHHS

Dw =
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kputepito JlapOiHa-YoTcoHa 3HAXOAUTHCS Y IMPOMi-
JKKY, JIe BIICYTHSI aBTOKOPEJISIIisI.

[epeBipka Ha MyJIBTHKOJIIHEAPHICTH - Oy Iy€THCS
MaTpHI KoedilieHTiB Kopemsuii, 3A1HCHIOEThCS aHa-
J1i3 1X 3Ha4YeHb Ta PiBEHb B3aEMHOT'O BIUIMBY MiX He3a-
JISKHUMHY 3MIHHUMH. BinmoBinHo 10 3Ha4YeHb Koedii-
€HTIB ITapHOT KOpeJsiLii He3alexHUX (aKkTopiB BCTaHO-
BIIIOETBCSl PIBEHb IX B3a€EMHOTO BIUIMBY. Bu3HaueHi
Jiarra30HU 3HAYCHb, SIKi BIOIOBITAIOTH PIBHIO MYJIBTH-
KOJTIHEapHOCTI:

0 — BiICYTHS MyJBTHKOJIIHEAPHICTB;

0,01 — 0,3 — HI3BKUI1 piBEHb MYJIBTUKOIIHEAPHO-
CTi;

0,301 — 0,6 — momipHuit piBeHb MYJIbTHKOIiHEAP-
HOCTI;

0,601 — 0,99 — Bucokwuii piBeHb MYJIBTHUKOJIIHEAP-
HOCTI;

1 — aBGcomoTHUH piBEHbB.

ko 3HaYeHHsT KOeQIIieHTIB MapHOi KOpemsIii
3HAXOIAThCs y Aiama3zoHi Big 0,601 g0 1, To onuH i3 He-
3aNeKHUX (DAKTOPIB BUKJIIOYAETHCSA 13 MaTeMaTHYHOT
MOJIET.

V {HIIMX BUMaAKax, KOJIM 3HAUEHHS KOC(II[i€HTIB
MapHOT KopeJslii He3aJeKHUX (haKTOpiB 3HAXOIATHCS
y miana3oHi Bix 0 10 0,6 poOUTHCS BUCHOBOK IIPO BiJl-
CYTHICTb MYJBTHKOJIHEAPHOCTI Ta PO aJCKBATHICThH
MaTeMaTUIHOI MOJEIII.

3ampornoHoBaHa CcXeMa 3acTOCYBaHHS METOIIB
mon0 (opMyBaHHS iHPOpPMaNiHHO-aHANITHIHOTO 3a-
Oe3ledYeHHs MOHITOPHHTY BHKOPHCTaHHA 3EMeJb
00’€KTIB NMPHUPOAHO-3aNOBIIHOrO (DOHAY PErioHIB Ha
OCHOBI MaTeMaTHYHOT'O MOZEII0BaHHA (pHcC. 1).

OHIB: METOJI eKCIIEPTHHUX OILIIHOK, aHATITUYHHX PO3PaxXyHKIiB

BusHaueHHs OKa3HUKIB, 110 BIUIMBAIOTH Ha (JOPMYBaHHSI MOHITOPUHTY 3eMeib 00’ ekTiB I13d peri-
b

006’exriB 13D perioHiB Ha OCHOBI KoedimieHTIB Kopeslii (1) Ta nerepminarii (D):

Bceranosnenus piBHi{ BIUTUBY MOKa3HHUKIB Ha YBaFaJ'ILHIOIO‘II/Iﬁ YHWHHUK piBHﬂ BUKOPUCTAHHSA 3EMCJIb }

D = r?

[ToGynoBa MaTeMaTHYHOT MOJIENI BIUIMBY ITOKa3HHKIB Ha y3arajabHIOIOYHH YUHHHUK PIBHS BUKOPHC-
TaHH:A 3eMenb 00’ ekTiB [13® perioHiB

Y

dimrepa; Kkputepii nepeBipku Ha roMo- ab0 TeTepoCcKeacTUUHICTh; KpuTepiil Jlap6ina-Yorcona (DW);
nepeBipKa Ha MyJIbTUKOJIIHEAPHICTh

BusHaueHHs KpHUTEpiiB aJJeKBATHOCTI MaTeMaTHYHOI Mojeni: t — kpurepiit Cr’roxenTa; F — kpurepii J

U

InTepnperalist OTpUMaHUX pe3yJIbTATIB

Puc. 1 — Cxema 3acmocysantsi memodis ujo00 ¢popmysants iHopmMayitiHoO-aHATIMUYHO20 3a0e3NneyeHHs
MOHIMOPUH2Y BUKOPUCTNAHHI 3eMellb 00 '€KmMi8 NPUPOOHO-3an08i0H020 (hoHOY pe2iOHi8 Ha OCHOBIE
MamemMamuyHo20 MOOe08AHHS

TakuMm 4nHOM, 3aIIPOIIOHOBAHO JIJIsI OLIIHKHU PiBHS
BUKOPUCTAHHS 3eMeNb 00’ €KTiB MPHPOIHO-3aMOBII-
HOTO (POHIY PErioHIB 3aCTOCOBYBAaTH METOIU MaTeMa-
TUYHOTO MOJICNIOBAHHS, SIKI BKJIIOYAIOTh CYKYITHICTh
B32€EMOIIOB’I3aHUX €TaIliB, CIPSIMOBAaHUX HAa BCTAHOB-
JICHHS 3B’S3KIB MK YHHHUKAMH, IO J03BOJIsE cop-
MYBaTH KiIbKICHY OCHOBY ISl X IPOTHO3YBaHHS 1 po-
3pOOKH HayKOBO OOIPYHTOBAHMX PEKOMEH/ALIN 11010
dhopMyBaHHs iH(MOpPMAIIHHO-aHATITAYHOTO 3a0e3Ie-
YeHHS MOHITOPWHTY BUKOPHCTAHHS 3eMellb 00 €KTIB
MIPHUPOAHO-3AMIOBIAHOTO (HOHITY PETiOHIB.

bazyrounchk Ha TEOPETUYHUX MTOJI0KEHHSIX, BU3HA-
YeHi HallpSIMH PO3pOOKH CHCTEMH MOHITOPHHTY BHKO-
PHUCTaHHS 3eMeJNb 00’ €KTiB IPUPOTHO-3ATMIOB1THOTO (HO-
HAy YKpaiHW, sKi BpaxoBYIOTh KOMIUIEKC iH(opma-
LifHO-aHATITUYHHUX Ta MPOCTOPOBHX JaHUX IPO CTaH
00’€KTIB NMPUPOJHO-3aMI0BITHOTO (DOHAY 3 BHUKOPHC-
TaHHS CyYaCHUX METOJIB aHaJli3y Ta OOpOOKH JaHUX,
IHCTpYMEHTIB Bi3yaii3amlii Ta aBTOMaTH30BaHUX CHC-
TeM BUBUCHHS CTaHy Ta JMHAMIKH 3MiH EKOMEPEeXi.
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Abstract
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The investigations were conducted on 115 dogs with skin wounds and 46 cats with external otitis and was
conducted through clinical examination, microscopic examination of the curetted material obtained from the skin
and of the cerumen collected from the outer auditive duct. The diagnosed acarioses were treated with miticide
solutions, emulsions and ointments applied daily or at 2-3 days intervals, until healing. In the generalised clinical
forms, a general therapy was started with antibiotics, according to the antibiogram, immunostimulants, liver pro-
tectors, vitamin- mineral therapy and a proper feeding. The microscopic examination conducted on 115 dogs with
skin wounds showed dermatitis with parasitic etiology in 58 dogs (50.4%), of which 29.3% with sarcoptic mange
and 70.6% with demodicosis. Otodectic mange was noticed in 17.3% of the examined cats, of which 37.5% in

Persian cats.

Keywords: sarcoptic mange, otodectes, dogs, cats, demodicosis.

INTRODUCTION

The increased incidence of parasitic dermatitis in
dogs and cats produced by acari was noticed by many
authors (Meleney, Nayak, Castro). In some geograph-
ical areas the sarcoptic mange is the most frequent clin-
ical form of manifestation of dermatitis in dogs (Nayak,
1997). The zoonotic character of the sarcoptic mange
was noticed in 30-50% of the children coming into con-
tact with infested dogs and it manifested as pruritus
papules on the forearms, ankle, thighs or abdomen. The
otodectic mange was noticed more frequently in the
cats than in dogs, the prevalence being 25%(Cas-
tro,2005).

Demodex canis is considered to be a skin symbiont
in the healthy dogs, because this species has been iden-
tified in 60% of the microscopic preparations from cu-
retted material obtained from the skin of lesion-free
dogs. The symbiotic balance is broken when factors oc-
cur which decrease the resistance of the organism, fre-
quently the state of immunodepression (Hamman,
2004).

Demodex canis has an immunospuressive effect,
and by its irritative mechanical action it causes a hyper-
secretion of sebum which is favourable to the multipli-
cation of the acari; it also has a pyogenic effect which
contributes to the purulent aspect of the secretions from
the wet form of the demodicosis (Hamman, 2004). The
onset of demodicosis is favoured by the congenital or
acquired hypoactivity of the T lymphocytes as proven
by the experiments conducted on dogs used to repro-
duce tumours, which receive antilymphocyte serums
which produce the inset of acariosis Nayak et al. (9) re-
ported a 60% incidence of demodicosis in puppies be-
low the age of one year, 23% in the dogs aged 1-2 years
and 17% in the dogs over 2 years.

MATERIAL AND METHODS

The investigations conducted during February
2017 — April 2018 at the clinic of the Faculty of Veter-
inary Medicine of the Spiru Haret University, Bucha-
rest, on a total of 115 dogs of different breeds and ages

with skin lesions and on 46 cats with external otitis. The
animals have been examined clinically to determine the
body regions that are affected and the aspect of the le-
sions.

The acari species has been identified by the micro-
scopic examination of the preparations made from cu-
retted material obtained from the skin and of the ceru-
men collected from the outer auditive duct. The micro-
scopic preparations were cleared with sodium
hydroxide 10%.

The incidence of acariosis in dogs and cats was
classified according to the evolutive clinical forms by
age categories and breeds. The following therapeutic
designs were used to control the acariosis diagnosed in
the dogs and cats:

- the dogs with sarcoptic mange were treated with
doramectin, 4-5 SC administrations at 10 days, associ-
ated with a local therapy with amitraz 1%, 4-5 applica-
tions at 2-3 days;

- the local demodicosis was treated with dora-
mectin , 3 SC administrations at 10 days, and 4-5 local
applications with amitraz 1%;

- the generalised demodicosis was treated for 60-
90 days by parenteral administration of doramectin ,
immunostimulants (Levamisol), liver protecting agents
, vitamin-mineral therapy (vitamin A, biotin, Se, Zn)
and antibiotics associated with local applications with
amitraz 1%;

- the auricular mange in cats was treated by clean-
ing the outer auditive duct of the cerumen, followed by
daily local instillations with one of the specific prod-
ucts, Oticure, Mitex or Otoguard

Results and discussion

- Theincidence of the parasitic dermatitis in the
group of 115 dogs: 58 dogs (50.4%) have been diag-
nosed with the parasitic aetiology.

- The incidence of acariosis observed in 58
dogs: 29.4% were diagnosed with sarcoptic mange and
70.6% with demodicosis
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- The highest prevalence was noticed in puppies
aged 1-6 months (41.1%), 11.7% in 7-11 months old
puppies and in dogs aged 8-10 years, and 17.6% in 1-6
years old dogs.

The localized demodicosis was observed in 43.9%
of the infested dogs, the generalized form in 24.3% of
the dogs; the localised suprainfected demodicosis was

e,
Fig 1. Demodicosis — localized simply form

r

Fig.3. Demodicosis — localized simply form
alopecia complicated

CONCLUSIONS

1. Dermatitis with parasitic aetiology were re-
ported in 50.4% of the dogs with skin lesions that were
examined.

2. Sarcoptic mange was diagnosed in 29.4% and
demodicosis was diagnosed in 70.6% of the dogs with
ectoparasitoses;

3. 78.04% of the demodicosis cases were reported
in dogs aged 3 months — 2 years;

4. 17.3% of the cats with external otitis were diag-
nosed with otodectic mange

5. The general and local treatment applied to the
generalised wet demodicosis was 98% efficient;

observed in 4.8% of the infested dogs, while the gener-
alised suprainfected form in 26.8% of the dogs.

The incidence of demodicosis by age category was
as follows: the highest prevalence was noticed in the
puppies aged 3 — 11 months (41.4%), followed by
36.5% in the dogs 1-2 years old, 17.3% in the dogs aged
3-5 years and 4.8% in the dogs aged 6-8 years

Ty o

Fig 4. Demodicosis- generalized suprainected form
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