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PEST MANAGEMENT IN POTATO GROWING ON THE BASIS OF CROP ROTATION IN THE
WESTERN REGION OF THE AZERBAIJAN REPUBLIC

Huseynov K.G.

Department of Plant Protection, Azerbaijan State Agrarian Universities, Ganja, AZ 2000,
Ministry of Agriculture of Azerbaijan Republic, AZ 2000, Azerbaijan, Ganja city, Ozan st. 402
DOI: 10.5281/zenodo.7747146

Abstract

Use of the integrated plant protection from the modern technologies assumes a significant importance for the
agricultural plants productivity increase. Our researches were dedicated to the integrated fight measures for the
soil fertility preservation, productivity growth, vermin density reduction in potato sowings of the western region.
During the research the various variants of the crop rotation were tested. At this time the crop rotation scheme
consisting of the potato bulbs which were stocking up from potato, cabbage, onion, root crop ( radish, sugar beet
and etc) in spring sowings, but leguminous (bean and etc.), vegetable (cucumber and etc.), orchard plants (water
melon, melon, pumpkin and etc) in summer sowings, early plantings and previous year was tested in the fields
where the potato is grown. It was determined that growing of the mean early ripening and mean late ripening
potato sorts in the spring sowings, but early ripening potato sorts in the summer sowings and under western region
condition and at this time use of the five-field crop rotation system are advisable. The perennial grass use is not
advisable because of observing the sort structure and population density of the injurious organisms settled in the
arable layer and deteriorating some physical features of the arable layer in the formed shift crop rotation depending
on the sowing period (early, spring and summer). A bulky weight of the sowing layer in the field where the potato
will be grown must be 0,9 - 1,2 g/cm®. One of the following materials must be applied under plants every year: 20

tons of rotted manure, or 5 tons of tree crumb one ton of ash made from the plant remnants.

Keywords: west region, crop rotation system, potato plant, integrated growing technologies

Introduction

The modern development of the human's society
is closely connected with the environment problems so-
lution. These problems are available in agriculture, too.
The works are performed in different directions to meet
the world population's requirements for the agricultural
products (Parmesan and Yohe 2003; Vallad and Good-
man 2004; Walter et al. 2005; Butov 2008; Abrosimova
et al. 2014). One of such measures is productivity
growth. The different pesticides and agrochemical sub-
stances are used for the purpose of productivity in-
crease. And this causes contamination of the environ-
ment and produced crop. Every year fertilizer more
than 300 million tons and pesticide more than 4 million
are applied in agro-and biocenosis, this is a reason for
balance disorder in biosphere (Delbare and Serradilla
2004; Kudsk 2007; Goncharov 2010).

Our researches show that the following problems
exist in potato growing of the western region in Azer-
baijan:1) incorrect definition of the sowing time in veg-
etative material; 2) not investigating indications as
wildness observed in potato bulb, anormal develop-
ment and etc.by farmers; 3) Denseness of the arable
layer during the various agrotechnical measures; 4)
Chaotic development of the injurious organisms in ag-
rocenosis; 5) not shooting 60-70% of the buds on the
vegetative sowing material (Huseynov et al. 2006).

Since the 50" years of the last century these prob-
lems began to worry the mankind. The measures were
performed in the different countries to prevent from the
problem. The realized problems were directed against
"Pesticide syndrom". The " integrated " conception was
used by R.E.Smit and V.Allen for the first time in 1954

(Fedorenko and Manko 2005). They approached the in-
tegrated fight measures as together use of the biological
and chemical fight methods. It is necessary to realize an
application of the integrated fight measures system in a
form of systemic co-ordination scheme (concerning the
local condition) of the prognosis, quarantine, agrotech-
nical, genetical, biological, mechanical, physical and
chemical control methods (Dr. Wolfgang and Ullrich
1998; Gerasimova et al. 2007; Sonnewald and
Sonnewald 2014). Generally, the integrated fight
measures - preserving and management of the factors
that cause product loss including a development level
of the injurious organisms to a degree of not feeling
harmful impact. This system local must possess a local
feature and must be improved. It is possible to co-ordi-
nate both the fight methods and means which enter the
separate fight methods in the integrated fight technol-
ogy (Shelton 2004; Chulkina et al. 2009; Basov 2010).
The measures performed in the integrated fight are con-
nected in chain form. From this point of view the ele-
ments of the integrated growing technology must be in-
vestigated (Easterling and Ellner 2000; Govorov 2007,
Afinogenova and Morozov 2011; Gorbunov 2014).
The control methods in the scheme must supple-
ment each other besides they are "equal in rights". If
any of the components isn't taken into account during
the growing, an influence of other measures can be-
come weaker. Depending on the plant development
stage (vegetative sowing material, sprout development,
3,5,7 and etc. leaf stages, blossoming, bulb formation
stages) these components create different configura-
tions (quarantine-agrotechnical-genetic-physical-
chemical; prognosis-quarantine-agrotechnical-genetic-
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biological; agrotechnical-biological-mechanical and
etc.) (Agrobiological pecularities of the field cultures
placing in crop rotation 2006; Borin and Korovina
2010).

The integrated fight measures can be divided into
six stages (Goncharov et al. 2013; Ulyanenko et al.
2015):

1. Compiling of the map corresponding to the lo-
cal condition (exactly indicating the calendar period
that will be fulfilled in agrocenosis concerning the sea-
son).

2. Preparation of the arable layer (cleaning the area
from plant remnants and stone, autumn ploughing, def-
inition of the food stuff, being co-ordinating the physi-
cal and chemical indications of the arable layer to the
potato plant need, doubling tillage, harrowing of the
plot, crop rotation or plants shift, revealing the sort
structure of the injurious fauna settled in soil and soil
pesticide application if it is necessary, organization of
the protective stripes).

3. Preparation of the vegetative sowing material
(durability against injurious organisms and ecological
factors, high productivity, greening the potato bulbs, to
pass vernalizing or ozonization, disinfection of the
sowing materials and etc,).

4. Definition of the sowing time, norm and scheme
(over the early, spring and summer sowings)

5. Performing seasonal growing (loosening of the
interrows, filling of the bottom, regulation of the pH in
irrigative water, drop watering, disinfection with the
microbiological preparations by paying attention to the
economic-injurious level or application of the decep-
tive forage).

6. Investigation of the naturally useful fauna and
flora in agrocenosis (increase and application of the mi-
crobial-antagonists, parasite and wild fauna which act
under the local condition, planting the attractant and
kayromon or frightened (repellent) plants.

A share of the fight methods was specified in the
integrated fight measures system applied in the potato
sowings from western region. The quarantine measures
were defined 3,0 % quantitatively in the integrated fight
measures system. The agrotechnical measures are
mostly realized in the integrated fight measures system.
This index is 55% and it shows that correct use of the
agrotechnical means is one of the main and inevitable
elements in the integrated fight measures system. The
means including in agrotechnical method minimize in-
jury of the injurious organisms besides creating good
condition for the potato plant development. Though the
biological means application possesses 6,0 % share, it
assumes significance importance in the safety protec-
tion of plants ecologically. A share of the chemical
fight method was determined 19% in the integrated
fight measures system. It is very important to obey the
following needs while using from the chemical
means.1) application of the pyrethroid pesticides hav-
ing selective impact; 2) to pay attention to the econom-
ical-harmful level of the injurious organisms; 3) to take
a rational number of entomophags or microbial-antag-
onists into consideration. Though the methods and
means including in integrated fight measures system
have various share quantitatively they are the same

powerful and can't substitute each other. Therefore, the
co-ordinated or combined means of these methods must
be rationally used in the potato plant growing.

Methods

Western region is situated in the western part of
the Azerbaijan Republic and a total area of the region
is equal to 546,7000 hectares. The stationary areas were
selected, sowing of the vegetative material was per-
formed in the different periods (early, spring and sum-
mer), depending on the height from sea-level (500, 700,
900 and 1400 m) to fix a sowing period of the potato
plant.

Development of the plants and injurious organ-
isms was specified depending on height, the observa-
tion-calculations were performed in connection with
the development of the pests and potato plant in the sta-
tionary area. The experiments were applied in the Sam-
ukh district (Azerbaijan Scientific Research Institute of
Plant Protection and Technical Crops, experimental
area -69 m) and the potato sowings (Goygol, Gizilgaya)
in the zones till 500 m of height from sea-level accord-
ing to the method that was adopted in Academic Coun-
cil of the Institute of Azerbaijan Scientific Research In-
stitute of Plant Protection and Technical Crops to reveal
the reasons of the degeneration and anormal develop-
ment observed in the potato sowings at various heights
(Mammadov and Khalilov 2012).

For this purpose Amiri-600 I (from the seed mate-
rial of the potato sowings grown in the zones till 500 m
height from sea level) and Amiri-600-11 from the sow-
ing material produced from the same seed in the Gada-
bay region) were used. The experiments were put two
variants, four secondaries in every region. An area of
each secondary was taken 250 kv.m. Amiri-600 -1 sort
was planted in the first variant, but Amiri-600 -1 sort
was planted in the second variant. The root bulbs of five
plants were dug out in four secondaries over each vari-
ant (in a direction of the area diagonal in each second-
ary) and the bulbs in which degeneration and anormal
development is observed were gathered corresponding
to the versions (Huseynov 2012). According to this
number a degeneration percentage of the potato bulbs
was specified.

The following terms were fulfilled according to
the method adopted in Academic Council of Azerbaijan
Scientific Research Institute of Plant Protection to or-
ganize a scheme of the potato crop rotation: 1) a sort
structure of the pests in the shifting plants mustn't the
same; 2) a need of the plants for the reserve nutrients
shouldn't be the same; 3) the selected plants must be
profitable for the farmers' budget.4) the ancestral plants
must possess high phytoncide feature; 5) the ancestral
plants must rise the plants fertility and improve its
structure; 6) gathering of the ancestral plants mustn't be
at the same time.

According to the method the ancestral plants were
selected corresponding to the season (early, spring and
summer) the experiments consisting of two variants
were performed. An area of each variant was 0,5 hec-
tares. The potato plant under control version was laid in
from the plants grown in the different zones Slavyanka
village of Gadabay every year.
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Analysis and discussion.

We present the consequences got from the agro-
technical measures system application including in the
measures system of the integrated growing technology
taking into account the article volume. The crop rota-
tion must be applied in order to preserve the soil fertil-
ity, population density decrease of the pests (settled in
soil and surface) and not to assume negative farming
importance by the pests. While applying the crop rota-
tion the following factors must be taken into account
(Huseynov 2012):

1) the sort structure of the pests in the shifting
plants, diseases and weeds should be various;

2) the plant need for the reserve nutrients in soil
mustn't be the same.

3) the selected plants must be profitable for the
farmers' budget.

4) the ancestral plants must possess high phyton-
cide features;

5) the ancestral plants should possess a short veg-
etation period,;

6) the ancestral plants should rise the soil fertility
and improve structure;

7) the crop harvest of the ancestral plants mustn't
be at the same time;

The potato plant is sensitive for the soil-climatic
condition and crop rotation. The strong decrease of the
productivity is observed while performing continu-
ously sowing (monoculture) even in a high agro tech-
nical fund. Therefore, correct placing of the potato
plant in crop rotation is very important. On the other
hand the monoculture application causes mass develop-
ment of the injurious organisms. During the research
years the experiments about two variants and four sec-
ondaries (early, spring, summer sowings) have been ap-
plied corresponding to the sowing period for the pur-
pose of the ancestral plants selection (Table 1, 2 and 3).

An area of each variant was taken 1000 (thousand)
kv.m. The pants were shifted under the first variant, but
the potato plant was used as monoculture under the sec-
ond variant. In the early sowings the crop rotation sys-
tem consisted of the potato plant, vegetable plants (cu-
cumber and etc.) leguminous plants (bean and etc) and
onion plants (Table 1). In the spring sowings potato,
cabbage, onion root crops (radish, sugar-beet and etc)
were used (Table 2). But in the summer sowings the
crop rotation scheme about the potato bulbs laid in from
leguminous plants(bean and etc.), vegetable (cucumber
and etc), onion, orchard plants( water-melon, melon,
pumpkin) and the previous and early sowings was
tested (Table 3).

Table 1.
Grop rotation for the early potato plant
| field Il field 11 field IV field V field
Potato Leguminous (bean) Cucumber Potato Onion
Leguminous (bean) Cucumber Potato Onion Potato
Cucumber Potato Onion Potato Leguminous (bean)
Potato Onion Potato Leguminous (bean) Cucumber
Onion Potato Leguminous (bean) Cucumber Potato
Table 2. Grop rotation for the spring potato plant

| field 1 field 11 field IV field V field
Potato Cabbage Onion Potato Onion
Cabbage Potato Potato

Onion Potato Potato Cabbage
Potato Potato Cabbage Onion
Potato Cabbage Onion Potato

Table 3.
Grop rotation for the summer potato plant
| field 1 field 11 field 1V field V field
Leguminous (bean) Orchard plants . . .
+ Potato (water-melon, Onion Cucumber +Potato Garlic+radish

melon, pumpkin)

Orchard plants (wa-

Leguminous (bean)

ter-melon, melon,

Onion

Cucumber +Potato

Garlic+radish

pumpkin) + Potato
Leguminous (bean) Orchard plants (wa-
Onion Cucumber +Potato Garlict+radish 9 ter-melon, melon,
+ Potato .
pumpkin)
Leguminous (bean) Orchard plants (wa-
Cucumber +Potato Garlic g ter-melon, melon, Onion
+ Potato .
pumpkin)
Lequminous Orchard plants (wa-
Garlic+radish 9 ter-melon, melon, Onion Cucumber +Potato

(bean) + Potato

pumpkin)
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The carried out researches showed that the crop
rotation minimized the soil pests' population density
besides increase of the crop rotation productivity. Dur-
ing the crop rotation the ancestral plants have a short
vegetation period and this causes ploughing and irriga-
tion of the arable areas for some times in the year, and
the soil pests, the injurious organisms spending some
development stages in soil expose to mechanical im-
pact (touching the plow, remaining under the tractors
drowning in the water) and perish (Table 4). It should

be noted that using from perennial grass in crop rotation
isn't expedient. The same fields became a shelter and
forage source for the injurious organisms, this rises the
soil pests' population density and causes migration to
the fields. On the other hand an upper part of the arable
layer is watering out and lost. Besides it the technical
means turn the arable layer surface into dust and win-
now it by wind, this is a reason for compactness of the
low layers.

Table 4.

Decrease of the pest’s population density in the crop rotation scheme

Population density of the injurious organisms spending some devel-
Variants Productivity, t/h opment stages in soil -
. . Colorado insect
wire worms mole cricket -
pupa imago

Early sowing 26 0.3 1.2 2,0 4,0
Control 8,3 0.8 4.2 5,0 9,0
(monoculture)
Spring sowing 18 0.5 - 6,0 11,0
Control 76 0.9 : 8,0 13,0
(monoculture)
Summer - Sow- 16 0.1 1.1 - 2,0
ing
Control 11,3 0.6 26 5,0 7,0
(monoculture)

As seen from the tables (1-3) an application of the
crop rotation scheme and selection of the plants having
short vegetation period, ploughing and irrigation of the
arable area for some times in the year causes decrease
of the population density of the potato pests. But while
applying the crop rotation system the undesirable cases
are observed. While using the different technical means
the soil particles turn into dust form on the surface of
the arable layer and are winnowed by a wind and the
deeper layers compaction is observed. On the other
hand irrigation by the furrows wash out the reserve nu-
trients and humus layer, disturb a relation between the
soil particles. Therefore, optimization of the physical
features possesses a great importance in provision of
the potato plant with the water, nutrient and air. The ar-
able layer is granular and it is one of the important
terms in soil cultivation.

It is shown in the agro-climatic map of our map
that Azerbaijan is a mountainous country. The plain,
foothill and mountainous zones of the Gazakh,
Aghstafa, Tovuz, Shamkir, Gadabay, Dashkasan,
Goygol, Ganja, Samukh, and Goranboy are included in
western region. The dark grey-brown, grey-brown,
bright grey-brown, meadow-grey -brown, flood-land
meadow, boggy meadow, steppe mountain grey, moun-
tain-black, steppe mountain forest, calcareous, moun-
tain steppe-brown, steppe mountain forest brown soil
types and subtypes spread in the region. There is solo-
netzification and salinization in the region. From the
soil sorts and variety the clayey, heavy loamy, mean
loamy, light loamy, weak salinization, weak solonetz-
ificated, mean solonetzificated, sandy, weak erosion,
mean erosion sorts are observed. The references show
that humus quantity in such soils changes by 1,2-9,4 %,

nitrogen -0,054% -0,565, phosphorus-0,07 -0,16 %, po-
tassium 1,36 -3,5%, this is good for the potato plant de-
velopment. But the potato plant productivity, potato
bulbs measurement and other indices lag behind the
quality and quantity indications of the product grown in
the arable areas applied the organic fertilizers.

To investigate its reason, a quantity of the micro-
elements in composition of ash, manure and peat was
specified. It was known that nitrogen is 0,5%, potas-
sium-0,6%, phosphorus -0,2% in rotted manure. These
indices in the soil are correspondingly: 0,3-0,9% nitro-
gen, 0,03- 1,0% potassium, 0,5 -1,2 % phosphorus. Po-
tassium in ash is on average 8,4-40%, phosphorus -2,0
-7,3 %. A quantity in soil and atmospheric air is approx-
imately the same. It should be noted that the potato
plant appropriates 120 -150 kg of nitrogen, 60 -75 kg
of phosphorus, 240 -300 kg of potassium, 40 kg of cal-
cium, 15 kg of magnesium from one hectare of arable
layer during the season. All the substrates (exception
nitrogen in ash) are good for the potato plant develop-
ment. But during the crop harvest the potato bulbs
measures are larger in manure, ash (when nitrogen is
shortage) than in soil. One of the factors preventing
from the potato plant development is majority or mi-
nority of the arable layer capacity. When this index is
unfit for the potato plant the productivity abates. The
arable layer bulky weight changes depending on soil
type (60).

The experiments about five variants in the early
potato sowings were applied in the Gizilgaya settle-
ment of Goygol during the research years of 2013-2022
to specify a change of the root bulbs and development
depending on the environment factors (bulky weight of
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soil, porosity, aeration). Under the first variant the veg-
etative sowing material (Nevskiy) was planted in the
arable area enriched with the combined Ngo P120 Ko,
under the second version in the arable layer where Ngo
P120 Ko and 20 tons of rotted manure were applied, un-
der the third variant the ash laid-in from the one ton of
the burnt plant remnants calculation, the area in which
20 tons of rotted manure and Ngo P120 Keo Were applied.
Under the fourth variant 20 tons of rotted manure, five
tons of chopped chaff or grapevine and Ngo Pi20 Keo
were applied per hectare. But under the control version
the potato bulbs were planted into the arable layer (soil)
where the nutrients weren't added. The agrotechnical
measures under all the variants were performed in op-
timal time and in the same rule. At the end of the season
the measures of the potato bulbs and productivity were
defined over the variants (Table 5).

The researches showed that the potato plant
productivity and their bulb measures change depending

on a bulky weight of the arable layer (substrate) and
aeration. Over the versions the productivity was ac-
cordingly 20; 46,8; 49; 48,3 and 16 tons hectare. There
are potato bulbs with a large measure in the second,
third and fourth variants. Being higher of the produc-
tivity and potato bulb measures in the second, third,
fourth variants in comparison with the control prove
that fitness of the bulky weight and porosity of the ara-
ble layer besides the reserve nutrients in the areas where
the potato will be planted is very important. One of the
important factors which will be noted is that develop-
ment and productivity of the plants were higher in com-
parison with the other variants, though minority or ab-
sence (absence of nitrogen in ash) of the nutrients in
rotted manure and ash in comparison with the mineral
fertilizers and soil layer. Its reason is that the manure
and ash aren't compacted during the season. The airing
process and bulbs growing occur quickly in the incom-
pact soil.

Table 5.

Influence of the bulky weight of the arable layer and aeration on potato plant productivity and root bulb
measures during the season (Goygol district, Gizilgaya settlement, 2013-2022)

Sec- | Bulky weight Addi— Bulbs parameters, cm (a
N/N Variants ond- of the arable _Pr_oduc- tional- measure of 100 potato
. 5 | tivity, ton crop, bulbs on average under
aries layer, g/cm .
ton each variant)
1 | Ngo P10 Keo 4 1,2-1,3 20,0 4 16,2- 18,0
20 tons of rotted ma-
2 nure+ Nso Pizo Koy 4 1,0-1,1 46,8 30,8 23,4- 34,8
1 ton of ash+20 tons of
3 rotted manure+ Ngo Pi2o 4 0,9-1,0 49,0 33,0 25,0- 38,2
Kso
20 tons of rotted manure
4 | *5tonsof chopped chaff | 0,9-1,0 48,3 32,3 24,6- 37,9
(grapevine) + Ngo Pi2o
Kso
5 | Control 4 1,2-1,4 16,0 - 11,5-21,2
So, the main factors influencing on gas exchange Conclusion

between soil layer and atmosphere are precipitations,
temperature and pressure. As the soil air regime im-
prove its physical characters, positively influence on bi-
ological action the agrotechnical measures (application
of organic fertilizers, ash, chopped chaff, grapevine and
etc., loosening interrows, filling the bottom) can regu-
late this process. This influences on normal develop-
ment and constant productivity of the plants. Therefore
creation of the fit air regime that is a necessary term of
the soil fertility, co-ordinating the bulky weight to the
plant need are important for the arable layer. We can
come to such a conclusion that the potato bulb measures
depends on its bulky weight, porosity, richness with or-
ganic substances and airing regime besides the arable
layer fertility. The porosity in soil improves an aeration
process this causes fast growing of the bulbs.

1. The researches show that growing the rapid-rip-
ening potato sorts in the early or summer sowings,
mean rapid-ripening and mean late-ripening potato
sorts in the spring sowings is expedient. The agroceno-
sis in which the late-ripening potato sorts expose to the
negative effect of the ecological factors, this rises a ca-
pacity of the crop loss, increases the product prime cost.

2. The plants which can complete their develop-
ment for a short period must be grown in the potato crop
rotation system. Especially, it is impossible to use from
perennial plants, because the soil pests develop, mi-
grate to the same areas and neighbour fields and injure
them, though the productivity is higher in the arable ar-
eas where the perennial grass is grown. Rationality of
using the five-field crop rotation system in the potato
crop rotation system was determined crop rotation of
the potato, cabbage, onion, root-crop (radish, sugar
beet) in spring sowings, leguminous (bean and etc),
vegetable (cucumber and etc) in summer sowings, on-
ion, orchard plants (water melon, melon, pumpkin) and
potato root bulbs. During the crop rotation or applica-
tion of the plants shifting the rationality of the selected
plants besides their biological, agrotechnical characters
must be taken into account.
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Winter wheat is demanding against predecessor plants. The main requirement for the predecessors is that the
field is cleared of plants in time for cultivation and sowing, it is possible to clean the field from weeds, it is possible
to collect and preserve moisture and, on the basis of this, to ensure the same level of output, the plants develop
well in autumn . doing it will make it possible to have a good wintering and get a high yield. Black herring is the
best predecessor for winter wheat in arid, dry regions. On irrigated and moisture-provided soils, winter wheat is
planted with potatoes, annual cereals, corn for green fodder, alfalfa, rapeseed, sorghum, etc. they are good
predecessors. The main requirement for the predecessors is that at least 30-45 days before the sowing of autumn
crops, the field is free and can be fertilized and plowed. [2, pp194-195]

Keywords: winter wheat, cultivation technology

Should be applied according to the biological
characteristics of each variety and the soil-climatic
conditions of the region where it is cultivated .
Cultivation of the soil should be zonal in nature, should
protect the soil from erosion, should be aimed at
collecting and preserving moisture. Cultivation of the
land with the method of kefiy fiyyat affects the
moisture of the planting layer, littering with weeds,
which shows the effect of obtaining good outputs and
increasing productivity. In the vegetable garden, spring
and autumn annual legumes, corn, potatoes, beets ,
tobacco, cotton, etc. can be cultivated. High
agrotechnical care of each plant cultivated in such a
field, their harvest should be done quickly, and the field
should be plowed and prepared for sowing
approximately 35-40 days before winter wheat sowing.
In many farms, wheat is sown again instead of winter
wheat or barley. In this case, it is necessary to pay more
attention to the preparation of the field for sowing. If
there is enough moisture in the soil at the time of
harvesting the predecessor plant and the field is free of
weeds, when harvesting the crop, it is necessary to plow
28-30 cm in the field behind the combine , and
immediately trowel and smooth it. After that, it is
necessary to carry out cultivation and harrowing to
destroy the weeds formed in the field before sowing.
Before plowing, 10-15 tons of semi-rotted manure and
1.5-2 centners of superphosphate should be given per
hectare. If there are a lot of weed sprouts in the field
and the soil is dry, it is recommended to cover the
corner with LDQ-10 and LDQ-15 brand disc or slatted
cultivators immediately behind the combine harvester
at a depth of 5-7 cm, as soon as wheat or barley, which
is the predecessor plant, is harvested. If there is a lot of
littering with root-loving weeds in the field, it is
important to carry out mulching at a depth of 10-12 cm
with PPL-5-25, PPL-10-25 plum mulchers. In order to
create good conditions for the germination of weeds
and ensure quality plowing, it is very important to apply
water (deceptive irrigation) at the rate of 500-600 m 3
per hectare after covering. 3_4 \yeeks after seeding, when weeds
germinate, plowing is carried out at a depth of 25-30

cm with PLN-6-35, PTK-9-35 brand plows. In the
spring, in order to prevent the loss of moisture in the
herik field, plowing is carried out with the BZTS-1.0
brand aggregate, then during the whole summer,
cultivation is carried out with the KSP-8, KPS-4 brand
aggregates up to 3-5 times as weeds form. The first
cultivation is carried out at a depth of 10-12 cm, each
subsequent one is shallower than the other, and the
cultivation before the last sowing is carried out at a
depth of 5-6 cm. This type of cultivation ensures that
moisture is retained in the soil and the field remains free
of weeds. RVK-3,6, RVK-54, VIP-5 combined
aggregates are used for better cultivation before
sowing. In one run of the unit, the soil is softened, the
clods are crushed, the soil is tamped and the microrelief
is smoothed. For better soil compaction, harrowing
gives good results, it is efficient to use APK-2.5, APK-
5.0 combined (ring-shaped harrow and trowel, coton,
tractor) plowing units on soils with sufficient moisture.
After the harvest of the predecessors, there is usually
little time (time) left until the sowing of autumn crops,
s0 it is necessary to carefully choose the soil cultivation
system for autumn crops. If it is more than a month
before sowing after the harvest of the predecessor plant,
then the field is immediately covered and soon plowed
with mulching, or plowed without covering. If there is
less than a month left after the harvest of the
predecessor plant, then in dry air and weed-free fields,
the surface cultivation of the soil is applied at a depth
of 10-12 cm, and harrowing is applied. The field is
weedy, when the soil is dry, the ridge is covered with a
disc trowel to a depth of 5-6 cm. Then the field is
irrigated at the rate of 500-600 m 3 /ha. After the seeds
of grain and weeds have germinated, re-covering is
done and the plow is lifted. Cultivation and trowel are
applied to the field if necessary until sowing. The field
is plowed, sowing is carried out immediately after pre-
sowing cultivation. After sowing, furrow irrigation is
carried out in non-ploughed areas.

Application of fertilizers is one of the important
agrotechnical measures that ensure abundant and high-
quality harvest . Fertilization system should ensure:
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planned high-quality grain harvest; increasing soil
fertility; environmental protection; purchase of
biologically pure products; high efficiency of
fertilizers. Fertilization system should be adjusted so
that the balance of nutrients in the soil is positive,
regardless of the predecessor plant. Winter wheat takes
25-35 kg of nitrogen, 19-30 kg of phosphorus and 13-
20 kg of potassium elements from the soil with each ton
of main and additional products. In order to ensure the
high efficiency of mineral fertilizers, it is necessary to
carry out liming so that the reaction of the soil product
is close to neutral (pH-7.0) in fields with acidic soil.
Fertilization system for winter wheat consists of putting
the soil under the main plow during the main
cultivation: under cultivation before sowing ; in rows,
or in rows-with sowing during sowing; in the form of
feeding during the vegetation period of the plant. Under
winter wheat, manure, peat, compost, phosphorus and
potassium fertilizers are used as the main fertilizers.
Manure is the most valuable fertilizer for all regions
where winter wheat is grown . If winter wheat is placed
after clean heather, organic fertilizer is given under the
plow in autumn, and in black heather, it is applied to
the plant occupying the field or directly under winter
wheat. When applying organic fertilizer, it should be
taken into account that 1 ton of cattle manure contains
N-0.5 kg, P 20 5-2.5 kg, K 2 0-0.6 kg (the first year,
respectively, 20-30 , 25-36 and 50-60% are used).

Phosphorus and potassium fertilizers are applied
under the main plow. A part of the phosphorus fertilizer
in the form of granulated superphosphate ( 15-25 kg P
20 5 perhectare) IS given to the rows with a grain spreading
layer. If phosphorus and potassium fertilizers were not
given during the main cultivation of the soil, or if they
were given in small amounts, then they can be given
under cultivation before sowing. For winter wheat, N g9
P 90 K 60 kg per hectare CAN be considered as a good norm
(including active substances ). Fertilizer rate in a
specific region should be calculated on the basis of soil
and plant diagnostics based on the balance method. As
a rule, the annual rate of phosphorus and potassium
should be given under the main plow. 20 kg of
phosphorus fertilizer should be applied to the rows
locally (in a certain area near the row) to increase the
winter-hardiness of winter wheat Each kg of
phosphorus given to the row gives an increase of 15-16
kg. Adding micronutrients boron, manganese, zinc,
molybdenum and cobalt to the rows along with
sprinkling makes it possible to supply the seedlings
with gi and elements, and they quickly form a root
system and develop well. When feeding with
superphosphate in autumn during the bushing phase,
the plant's root system and leaves are well formed and
they are more resistant to adverse winter conditions. [3,
p. 89-92]

Nitrogen fertilizer should be applied in portions.
When winter wheat is placed after pure heather, cereal-
legumes and perennial leguminous fodder grasses,
nitrogen fertilizer is not given in autumn, but it is used
in the form of spring feeding. 20% of the annual norm
of nitrogen should be given under cultivation when the
soil is cultivated before sowing, 50-60% should be
given as feeding fertilizer in early spring, and 20-30%
should be given in the phase of sprouting-spiking. In
addition, in order to increase the amount of protein and
gluten in the grain and to obtain strong wheat, nitrogen
fertilizer should be given in the form of extra-root
feeding at the rate of 30-40 kg of active substance per
hectare in the spike-graining phase. Nitrogen is more
abundant in winter wheat during the tillering and
tillering phase . In crops that are well developed and
wintered in favorable conditions, 40-50% of the total
rate of nitrogen is given as the first feeding at the end
of the bushing and at the beginning of the tuber . During
this period, when nitrogen nutrition is normal, bushing
is better, the spike develops well, and the number of
fertile spikelets in the spike increases. Since the plant
mainly needs nitrogen element more in spring,
development starts early and the number of productive
stems increases. In the first spring feeding, it is
necessary to take into account the plant density in the
crops. In sparse crops ( 300 plants per 1 m 2). the dose of
nitrogen js increased by 10-20 kg per hectare, but in dense
crops ( more than 400 plants per 1 m 2). the dose of nitrogen jg
reduced by 10-20 kg per hectare. The second feeding is
given up to 40-50% of the total norm in the weaning
phase [1, p.109-112].
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In the article, the influence of the temperature regime and pressure of melt extrusion in a material cylinder on
the physical and mechanical properties of propylene-based composites was studied. The optimal conditions for the

processing of multicomponent composites are shown.
AHHOTaUMS

B cTatbe ucciie10Baiy BIUSHUS TEMIIEPATYPHOTO PE)KHUMaA U JaBJICHUSA OKCTPY3UU paciljiaBa B MATEpUaJIbHOM
IUIIMHAPE Ha (1)]43I/IKO-MCX3HI/I‘ICCKI/IC CBOICTBa KOMITO3UTOB Ha OCHOBE IporuiicHa. TlokazaHbl onTUMAaIbHBEIS
ycJ1ioBuUs nepepa60TKH MHOT'OKOMITOHCHTHBIX KOMITO3UTOB

Keywords: polyolefin, composite materials, processing
KawueBble c10Ba: moyinojacuH, KOMIO3UIIMOHHBIC MAaTepHAIIbI, TepepadboTKa

ITo mMepe Toro, kKak pa3BUBAIOTCS TaKUE OTPACIH
MIPOMBILIICHHOCTH, KaK MallInHOCTPOEHHE, MpUbopo-
CTPOCHHE, CYJOCTPOCHHE, aBUAIIMOHHAS M KOCMHYE-
CKasl TEXHWKa M T.J. Bce Oojiee KecTKhe TpeOOBaHUS
CTaJM MPEABABIATHCS K KAYECTBY KOHCTPYKIIHOHHBIX
PI3I[CJ'IPII>1 HOHy‘IaeMbIX Ha OCHOBC HOJ'H/IMepHI:IX Mare-
puasos. C 1enpio yIydiieHns] Ka4eCTBEHHBIX MOKa3a-
Teﬂeﬁ BI)IHyCKaeM])IX B l'[pOMI)IIIJJ'IeHHOCTl/I HOJ'II/IMepOB
B X COCTaB BBOJAT IIACTU(HUKATOPBI, HAMIOJIHUTEIH,

CTaOMIIN3aTOPBI, COCTABIISIOT CMECH PA3IMYHBIX TIOJIH-
MEpOB B ONPEACICHHBIX KOMOWHAIMX | T.1.. 3MeHe-
HHUE CTPYKTYPbl U CBOWCTB MOJIMMEPHBIX MaTepUAJIOB
OCYILECTBIISIOT OOBIYHO B IPOIECCE MEXaHO-XUMHUYE-
CKOM MOIu(UKAINU Ha IKCTPY3MOHHOM O0OOpYHOBa-
HAM, CMEUIEHWEM Ha BaJlbllaX WIM X€ Henocpea-
CTBEHHO B IPOLIECCE MOHOTPEM TEXHOJIOI'MH Ha JIUThE-
BoW MamuHe. [IpenMyiiecTBo MOHOTPEM- TEXHOJIOTUU
3aKJIF0YAETCS B CMEILIEHUN KOMIIOHEHTOB U MOJIY4E€HUH
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U3JIETNS 110 OAHONIPOXOJHOM CXeMe, T.€. B €IUHOM TEX-
HOJIOTHYecKoM nukie. CorylacHo 3TOH TEXHOJIOTHH I10-
clle CyXoro mepeMelIMBaHHsS KOMIIOHEHTOB, MOCIeN-
HHUE HalpaBISIIOTCSA B OyHKEp JUTHEBON MAIIWHBI IS
JaJbHEHIero nepeMeInBaHus B pexXUMe paciiaBa U
MTOJTyYEeHHUS U3AETHS Ha OCHOBE KOMIIO3UITMOHHOTO Ma-
Tepuana. Cnenayer npu 3TOM OTMETHUTb, YTO B JIUTEpa-
Type NPHUBOJATCA BeChMa CKYJHbIE CBEICHUS OTHOCH-
TEJIEHO BIMSHUS YCIOBHH NepepaboTKH KOMITO3UIMOH-
HBIX MaTE€pUaAIOB Ha UX (DU3UKO-MEXaHHUECKHUE W, B
0COOCHHOCTH, Ha  TPHUOOJOTHYECKHE  CBOICTBA.
VIMEeHHO OT yCIIOBHMI NpaBHIILHOTO BBIOOpa TeMIepa-
TYpHOTO PEXHMa MepepadOTKH B MaTEPHAIBHOM IIH-
JIMHJPE JUTHEBOM MAlIMHBI M OXJIAXKICHUS U3JEIHS B
npecchopme 3aBUCUT (POPMHUPOBAHHE HAIMOJICKYJIISAP-
HOW CTPYKTYPHI U COOTBETCTBEHHO Ka4E€CTBEHHBIX Xa-
pakTeprcTUK KoMmo3uToB [1-8].

B cBs3u ¢ 3THM, 1IETBIO JTAHHOTO MCCIIECIOBaHMS
SIBJIATIOCH U3YYEHHE 3aKOHOMEPHOCTH U3MEHEHUs OC-
HOBHBIX (DM3MKO-MEXaHHYECKUX, TEXHOJIOTUYECKHX U
TPHUOOJIOTHUECKUX XapAKTEPUCTUK KOMITO3UTOB B IIPO-
ecce nepepaboTKU METOJaMH JINThS 1101 JABJICHUEM H
9KCTPY3HUH.

IIpu u3ydeHum mporecca CMELICHHS U Iepepa-
OOTKH HAIOJHEHHBIX IIOJIMMEPHBIX KOMITIO3UTOB HEMa-
JIOB)XHOE 3HaYCHUE NPHOOpeTaeT BEIOOP 000pyHoBa-
Hust. Kak mpaBmito, HanboJiee ONTUMAIBHBIM SIBJISIETCS
UCIIOJIb30BaHHUE JBYXIITHEKOBBIX SKCTPYIEPOB, CIIOCO0-
CTBYIOIIEE MPAKTUYECKH PABHOMEPHOMY AUCIEPIHPO-
BaHHIO HAMIOJHUTENS B 00bEME ITOJIMMEPHON MaTPHIIBL.
B paccmarpuBaeMoM ciydae Ui IPOBEACHUS MEXaHo-
XAMHUYECKO MOANGDHUKALUY U TTOTYISHHUS U3ETIHS 110
MOHOTpPEM TEXHOJIOT'HH, Ha HAIll B3IJIsI, HanboJiee mep-
CIEKTUBHBIM SIBJISIETCS IPOBEJCHHUE IepepaboTKu Ha
YHUBEPCAJIBbHON OJHOIIHEKOBOW JIMTHEBOM MAaIIUHE.
Takasg KOHCTPYKLUs JIMTHEBOM MAllMHbI I103BOJIAET
MIPOM3BOANTH HE TOJIBKO THIATEILHOE TEPMOMEXaHUYE-
CKO€ NepeMellINBaHue MOJUMEPHBIX KOMIIO3UTOB, HO U

OJIHOBPEMEHHO IMPOBOJNTh B HEH MeXaHO-XUMUYe-
CKyI0 MOoJuduKanuio. MexaHo-XuMIdecKass MoIudu-
Kallis XapaKkTepu3yeTcsl TeM, YTO B Mpoliecce mepeMe-
IIMBaHMUS CMECH TOJIMMepa C MUHEPAJIbHBIM HAIIOTHH-
TeJeM, TMPEACTaBIseTCS BO3MOXHBIM  IOJIYYHTh
HaIOJIHEHHBIE KOMIIO3UIIMOHHBIE MaTEPHAIIBI CO CPaB-
HUTEJIBHO PABHOMEPHBIM JTUCIIEPrUPOBAHUEM TBEPIBIX
KOMIIOHCHTOR B MOJIMMEPHOM 00BbeMe. Peryaupys Tem-
epaTypoll MaTepHaJbHOTO MIIMHIpA, JaBICHHEM
BIIPBICKA W TEMIIEPaTypor mpeccHOpMbl MPEACTABIIS-
€TCSI BO3MOXKHBIM B OIIPEICIICHHON CTEIIeHH U3MEHATh
(hU3UKO-MEXaHUYECKUE W TEXHOJIOTHYCCKHE XapaKTe-
PUCTUKHA KOMIIO3UTOB. YHHUBEPCAIBHOCTH 3TOTO 000-
PYIOBaHUS 3aKIFOYACTCsA B TOM, YTO TOCIE pa3orpeBa
MOJIMMEPHON MAacChl MTPOIIECC CMEIIEHUS COMTPOBOXK1a-
eTCsl He TOJIFKO BpAIlCHHEM IITHEKa, HO U YaCTHYHBIM
MOCTYNAaTEeNbHBIM TEepPeMEIIEHUEM IIHEKa, B Pe3ylib-
TaTe KOTOPOTO CO3HAeTCsI HEOOXOIMMOE JaBJICHHE B
MOMCHT BIpBICKa B ipeccopmy [9].

B Tabmuiie mpuBOASTCS pe3yiabTaThl MCCIEA0Ba-
HHUS CBOMCTB KOMIIO3UTA U3 MPOTMUIIEHA TIMHBI U CYJIb-
¢buna monmubaena (I1I1+5%macc. rmuna+5%CM) B 3a-
BHCHMOCTH OT TEMIIEPAaTypHOTO PEKHAMa JHTHS TMOJ
JaByicHueM. Br1Oop TaHHOTO KOMIO3UTa OBLT 00YCIIOB-
JIeH TE€M, YTO UMEHHO IPU TaKOM COOTHOIIECHHUH pac-
CMaTPUBACMBIX KOMIIOHEHTOB HAaOIIOIAIOTCS JIOCTa-
TOYHO OOHAJEKHUBAIOIINE AAHHBIE TIO OJHOMY U3 OC-
HOBHBIX IIOKa3zaTelieli - W3HOCOCTOMKOCTH. Tak,
Hanpumep, eciau A ucxoasoro IIIT usHoc B nepsom
uukiie cocraBui 134.55 mr, To 14 paccMaTpuBacMOro
KOMIIO3UTa 3HAUYE€HHE STOr0 II0Ka3aTelis CHU3UIOCH JI0
ypoBH: 21,32mr, T.e B 6.3 pa3a. [Ipu 3ToM BaxxHO OBLIO
BBISICHUTB, KaK OTPa3UTCsl JaHHBIA COCTAaB KOMIIO3ULIN-
OHHOTO MaTepHalia Ha U3MCHEHUH IPYTuX (QU3NKO-Me-
XaHUYECKHUX XapaKTEPUCTUK B 3aBUCUMOCTH OT TEXHO-
JIOTHYCCKUX YCIIOBUH HX MEPepabOTKH.

Taoauna.

BrustHue TeMmepaTypHOTO pexXuMa U TaBJICHUS JTUThS HA CBOMCTBA
xoMmo3uToB Ha ocHoBe [1I1+5% macc. KTJI+5%CM.

Temmeparypa o JaBnenue Paszpymaromee | OTHOcuTENbHOE Veaxa, N3Hoc nocne
somam. °C JIUTHS, HaNpsHKEHNUE, VYanunenue, % HEepBOro LUKIIA,
’ MIla Mlla % MT
150-160-170-180* 325 50 0.45 26.53
150-170-180-190* 50 31.0 50 0.45 25.12
150-170-185-200* 31.0 54 0.43 25.40
150-170-190-210* 32.6 65 0.41 25.86
150-160-170-180* 32.3 50 0.32 24.61
150-170-180-190* 100 33.2 60 0.32 25.07
150-170-185-200* 33.6 60 0.30 24.19
150-170-190-210* 34.1 70 0.30 23.32
150-160-170-180* 32.5 60 0.15 24.21
150-170-180-190* 150 34.5 70 0.12 23.35
150-170-185-200* 35.5 70 0.09 21.32
150-170-190-210* 355 80 0.09 21.48

CorocTaBiss JaHHBIE B 3TOM TaOJIMIlE MOXKHO 3a-
METHTb, YTO JABJICHHE JIMThS U TEMIICPATypHBIHA pe-
KUM MaTepUabHOTO IUIMHIpPA OKa3bIBAIOT OIpee-
JIEHHOE BJIMSIHHE Ha CBOMCTBA KOMIIO3HIIMOHHOI'O Ma-
TepI/Iana. CTaHOBI/ITCﬂ OYCBHUAHBIM, 4YTO IIO Mepe
MOBBIIICHUS] TEMIIEPATYPbl MATEPUAILHOTO LMIIMH/PA

1 IaBJICHHS JIUThS IPOUCXOIUT 3aKOHOMEPHOE BO3pac-
TaHHE pa3pyLIAIONIEro HampspKeHUs: komnosuTa. EcTe
OCHOBAaHHE T10JIaraTh, YTO B PE3YJIBTATE POCTA TEMIIE-
patypsl HaOIIOJaeTcs YMEHBIIEHHE BSI3KOCTH IIOJIH-
MEpPHOM MaTpPHUIIBI, B pe3ylbTaTe KOTOPOTO BO3PACTAET
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BEPOSITHOCTh PABHOMEPHOTO [IUCHEPTUPOBAHUS dYa-
CTHI] HAaNOJHATENEH B 00beME MOJIMMEPHOI MAaTPHIIBI.
C o11HO CTOPOHBI, POCT TEMIIEPATYPhI U IaBICHUS JIU-
Thsl CIIOCOOCTBYET IMOBBIMICHUIO TEKYYECTH pacIliaBa
MOJIMMEPHON Macchl U COOTBETCTBEHHO Oosiee OBICT-
poMy H TIOJTHOMY 3amojHeHuto mnpecchopmbl. C apy-
roi, vactuupsl rauHsl 1 CM, uMmes pa3BUTYIO IOBEPX-
HOCTb KOHTaKTa C MOJUMEPHON MaTpHUIleH, elle B Ipo-
necce  TEPMO(MIYKTYallMOHHOTO — BO3/CHCTBUS U
CMELICHUS] B MaT€pPUAIbHOM LIMJIMHJAPE CHOCOOHBI K
JOTIOTHUTEIBHOMY CO3aHHUIO T'€TePOreHHBIX IEHTPOB
3apoapiniecoopazoBanus. [locnennue B pesynbrare
KPHCTAJUIN3AIMN U CHOHTAHHOTO POCTa KPUCTAIHYe-
CKMX 00pa3oBaHMI B OTHOCHTENIBEHO XOJOAHOHN Ipecc-
¢dbopMe crmocoOCTBYIOT (POPMHUPOBAHUIO MeETKOChepo-
JINTHOM HaJMOJEKYJISPHOW CTPYKTyphl. B urore, co-
[JIACHO JIaHHBIM TaOJMIBI POCT TEeMIEpaTypbl |
JABIICHUS JINTHSI COTPOBOXIACTCS TOBBIIICHHEM pPa3-
PYLIAIONIET0 HANPSDKEHHS U, B HEKOTOPOH CTEIeHN, OT-
HOCHUTEBHOTO YUIMHEHUS KOMIIO3HUTA.

Kak u cinenoBano oxunark, ¢ NOBBIIIEHHEM TEM-
neparypsl M JaBJICHHs JIMThsl HaOO/aeTcsi ornpee-
JICHHOE CHIKEHUE 00BEMHOH ycaaky koMnosuTa. CHH-
KEHUEe O0BEMHOIl ycaJlKu SBIISIETCS BECbMa BaKHBIM
MOMEHTOM, IOCKOJIbKY ITO3BOJISIET HCKIIIOYHTH BO3-
MOJKHOCTH CYIIECTBEHHOT'O H3MEHEHHs 0OBEMHBIX U
JIMHEHHBIX Pa3MEpOB M3/ENUs B MIPOIIECCE IKCILTyaTa-
LUK B PA3JIMYHBIX 00JIACTAX TEXHUKH.

IIpu oreHKe KOJMYECTBEHHOTO W3MEHEHHS H3-
HOCa KOMITO3HTA OT BBIIIEYKA3aHHBIX (paKTOpOB mepe-
pabOTKK MBI UCXOAWJIM M3 TMOHATHUS O TOM, YTO NpPHU
MIPOYMX PABHBIX YCIOBHUIX BEMMUMHA ITOTO ITOKA3aTENs
3aBUCHT ITPEUMYIIECTBEHHO OT UX IJIOTHOCTH M TBEP-
noctu [9]. UHBIME clioBaMH, 9e€M BBIIIIE TNIOTHOCTH O/1-
HOTO M TOTO XK€ MaTepHaia, TeM OOJIbIIe JIOJKHA OBITh
€ro U3HOCTOMKOCTb. W NEeHCTBUTENBHO, NIPU OTHOCH-
TeIbHO HU3KOH Temmeparype (150-160-170-180°C) u
Hu3koM JasieHuu (50MIIa) OblIO ycTaHOBIEHO, YTO
[UIOTHOCTBH KOMITO3UTa cocTaBisier 953 kr/m® u, Hao60-
por, npu BeicokoM nasienun (150 MIla) u temmnepa-
Type nepepadotku 150-170-190-210°C ero rmioTHOCTb
CTaHOBUTCS PaBHBIM 961 kr/m®.

Ananu3upysl JaHHbIE B TAOJIMIE MOXKHO 3aMETHUTD,
YTO C YBEIMUCHUEM TEMIIEPATypPHOTO PEKUMA U JaBIIe-
HUSL JIUThS HAaOMI0IaeTCsl HEKOTOPOE CHU)KEHHE U3HOCA,
YTO, KaK ObLIO MOKA3aHO BBIIIE, O-BUAUMOMY, MOXKET
OBITH CBSI3aHO C MOBBINICHUEM TUIOTHOCTA KOMIO3HUIIN-
OHHOTO Matepuaia. Kpome Toro, cienyer mpuHATH K
CBEJICHHIO U TO OOCTOSITENBCTBO, YTO IJIMHA UMEET B
CBOEM COCTaBE HAHOTJIMHY, KOTOpasi, Kak U3BECTHO, Xa-
paKTepusyercs CIOMCTOW CTPYKTYpPOH BO MHOTOM
MIpeoNpeIeNIAonIel yaIyyllleHue U3HOCOCTOUKOCTH U
PEOJIOTHYECKUX XapaKTepUCTUK. Tak, Hampumep, mpu
CcaMOM HHM3KOM JIaBJICHUH U TOH)KEHHOM TeMITepaTyp-
HOM pEXHME JINThS U3HOC IIOCIIE IEPBOTO IMKIA CO-
cTaBisieT BenMuuHy 26.53 wmr. Ilpu caMbIX BBICOKHMX

3HAYCHUSX JABJICHHUS M TEMIIEPaTYpPHOTO PEXHUMA JIH-
Thbs H3HOC cocTaBmia 21.48 mr, T.e. CHU3MJIACH HA BEJIH-
yuny 4.05 wmr, 1.e. B 1.2 pa3za [9].

TakuM 00pa3oM, Ha OCHOBAHWH BBIIICH3IIOKEH-
HOTO MOXXHO KOHCTAaTHPOBAaTh, YTO HA CBOMCTBA KOM-
MMO3UTHOTO MaTepHaia BIUsSET HE TOJbKO COCTaB U CO-
OTHOIIICHUE KOMIIOHEHTOB CMECH, HO M TE€XHOJIOTHYE-
CKH€ aCHeKThl MX TepepabOTKH METOJOM JIUThS IO
JABIICHUEM. Y CTAaHOBJICHO, YTO C YBEIIMICHUEM TEMIIC-
paTypHOIO peXUMa MaTEPHAIBHOTO IIHJIMHJIPA B YCTa-
HOBJICHHBIX TIpeJeTIaX W MOBBIIICHUE ABICHUE JIUTHS
COITPOBOKJIAETCS HEKOTOPBIM TMOBBIIIICHUEM pa3pyla-
FOIIET0 HANPSDKEHUS CIBHUTA M 3aMETHBIM CHUXEHHEM
H3HOCa 00pasnoB koMIo3uTa. Hanboee onTuMalibHbIe
YCIIOBUS TIO BPEMEHHU BBIACPKKH IMOJ] JaBICHUEM CO-
craBisieT 10 cekyHa.
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Abstract

Construction is a complex process that involves many different resources, including labor, material, time,
and money. Inefficient use of these resources can lead to increased costs, delays, and reduced quality. Lean con-
struction is a modern approach to project management and construction that aims to maximize value while mini-
mizing waste. In this article, we will discuss the principles and benefits of lean construction and how it can be
applied in the construction industry.

AHHOTALINA

CTpOuTEeNBCTBO — 3TO CIOKHBIA MpoIlecc, KOTOPHIH BKITIOYAeT B ce0sl MHOXKECTBO PA3IUYHBIX PECYpPCOB,
BKJIrO4as TpyHA, MaTepuajibl, BpEMs U JICHbI'U. H€3(1)(1)€KTI/IBHO€ HCIOJIb30BaHUEC OTUX PECYPCOB MOKET IMPUBCCTU
K YBCJIMYCHHUIO 3aTpaTt, 3aJICPKKaM U CHMKCHUIO Ka4€CTBaA. EepemnMBoe CTPOUTCIILCTBO — 3TO COBpeMeHHLIﬁ
noAXxod K ynpaBJICHHIO IIPOCKTAMU U CTPOUTCIILCTBY, KOTOpLIﬁ CTPEMUTCA MAKCUMU3UPOBATH ICHHOCTh, MUHHU-
MU3UPYs OTXOABL. B 3T0i#i cTarhe Mbl 00CYANM NPHHLUILL ¥ TPEUMYLIECTBa OEpEKINBOTO CTPOUTENBCTBA U KaK
€r0 MOKHO IPUMEHSTh B CTPOUTEIBLHON OTPACIIH.

Keywords: lean construction, continuous improvement, waste elimination, last planner system, productivity
improvement, quality improvement, collaboration, United States, Japan, Australia, Canada, United Kingdom, Con-
struction industry.

KaroueBble ciioBa: 66pe>KJII/IBOC CTPOUTEIIBCTBO, IMOCTOSIHHOC YIIYUIICHUE, JINKBUAAOWUA OTXOO0B, ITOCICI-
HSS CHCTeMa IJTaHWPOBAHUSL, TIOBBIIIIEHNE TPON3BOIUTEIBHOCTH, YIyUIlIeHHEe KauecTBa, COTpyAHuYecTBO, Coemqu-
unennsle lItatel, Anonms, Ascrpanus, Kanama, BennkoOputanus, cTpouTenbHas HHIYCTPHUS.

[Tpunune! OepeXTUBOIO CTPOUTENBCTBA OCHO-  HOMEHKJIAaTypsl. Ha pucyHke | mpencraBieHs! Bce 8§
BaHBI Ha UJEE, YTO [IEHHOCTh MOXKET OBITh MAKCHMHU3H-  BHUJIOB TIOTEPh, C KOTOPHIMH MOXKET CTOJIKHYTHCS JIFO-
pOBaHa IMyTeM CHIDKEHHs 0TX0/10B. Ha nmpon3BoacTBax ~ 60€ mpoHU3BOACTBO. bepexxinBoe CTpOUTENbCTBO CTpe-
BEIJICJISIFOT 10 BOCEMH BHIOB IOTEPh, XOTS HUKTO HE  MHTCSA YCTPAHUTH STH OTXOJBI, ONTUMHU3UPOBAB IIPO-
OTpaHMYMBACT (PAHTA3UIO MO MOBOJY YMHOXCHHS MX  IIECCBI, CHU3HMB 3aTPAThI U MOBBICUB 3 (HEKTHBHOCTb.
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IlepenpoussoncTeo
Puc.1. Buowl nomeps na npouzeoocmee

OIMH W3 KIIOYEBBIX NPHHIMIIOB OEpeKIUBOTO
CTPOUTENBCTBA — 3TO BOBJICYEHHE BCEX 3aMHTEPECO-
BaHHBIX CTOPOH B MPOIIECC CTPOUTEIBCTBA, OT MPOECK-
TUPOBaHUS 10 AocTaBKH. COTPYyTHHYIECTBO MEKIY M-
3aifHepaMu, MOJPSAIMKAMH U BIIAEIbLAMHU SBJISETCS
HE00XOANMBIM, YTOOBI TapaHTHPOBATH, YTO BCE Pabo-
TAalOT Ha JOCTWKCHHE oOmux mened. bepexmmsoe
CTPOUTENBCTBO TAKXKE IMOAYEPKUBAET HCIOJIb30BaHUE
TEXHOJIOTHH, TAKMX KaK MOJEIMPOBaHNE HH(OPMALN
o 3aanuu (BIM), 4T0OBI yny4muTe KOMMYHUKALIUIO U
KOOPIMHAIIMIO MEXIy 3aMHTEPECOBAaHHBIMH CTOPO-
HaMH.

[IpenmymecTBa OEpeXIMBOTO  CTPOUTEILCTBA
MHOTOYHMCIICHHBI, BKJIIOYas CHIDKCHHE 3aTpar, yiayd-
IIEHUE Ka4ecTBa U YCKOPEHHE CPOKOB BBIMOJIHEHMS.
YcrpaHeHne OTXOJ0B M HOBBIMIEHHE 3P(PEKTHBHOCTH
MO3BOJISIET COKPATHTh 3aTPaThl ¥ MOBBICUTH NPUOBLIb-
HOCTb CTPOUTEIBHBIX KOMITAaHHUH.

OnHOW M3 OCHOBHBIX KOHIIENIMH OepexIMBOTO
CTPOUTENBCTBA SABISIETCSI COKPAILICHHUE «MYyCOpa» Ha
cTpoiIuIoniagKe. ITO BKIIOYAET B ce0sl HE TOJIBKO Ma-
TepualbHbIE OTXObI, HO U BPEMEHHBIE TIOTEPU U IIPO-
cTon obopynosanus. CokpallleHne Mycopa MoMoraer
YMEHBILIUTh 3aTpaThl Ha €ro BbIBO3 U 00paboOTKy, a
TaKK€ yBEJIUYUTH IPOU3BOAUTEIBHOCTD PAOOT.

BaxHBIM 35IeMEHTOM OEpeXIMBOTO CTPOUTEIb-
CTBa SIBISIETCSI MCHOJIB30BAHUE NPHHIIMIA «IOTOKA».

D10 O3HayaeT, 4TO MarepHansl U 00OpyHOBaHHE
JIOJDKHBI OCTABIIATHCS HA CTPOMIIIOMIAAKY TOIBKO TO-
I71a, KOTr/la OHU JISCTBUTENBHO HYXKHBI JUISl BBITIOJTHE-
HUA paboT.

BepexiBoe CTpOUTENBCTBO — KOHIIETIIHS, KOTO-
pas HaxXOIWUT CBOE NMPUMEHEHHE BO MHOTHX CTpaHax
mupa. OHa OCHOBaHa Ha UJiee YCTPAHEHUs BCEX BUIOB
HOTEePh Ha Ka)XIOM 3Tale MPOU3BOACTBA, YTOOBI JIO-
CTHYb MaKCUMabHOH 3()(h)eKTHBHOCTH HCIIOIBE30BaHUS
pecypcoB. B 100t cTaTthe paccMOTpeHO NMpHMEHEHHE
OEpeXRIIMBOTO CTPOUTENHCTBA B HECKOJIBKIX CTPaHaX 1
CpaBHMM ero curyanuio B Poccun.

SAmoHus ABISETCA POANHON OEpEKIMBOTO IMPOU3-
BOJICTBA, 1 3TO MOJXOJ IPUMEHSIETCS HE TOJIBKO B aB-
TOTIPOMBIIIUIEHHOCTH, HO U B CTPOUTEIbCTBE. Bo3-
HUKJIA JaHHAs CUCTeMa KaK MHTepPIpeTaIys uueH npo-
U3BOJICTBEHHOH cucTeMbl KoMmmanuu Toyota npu
nccuenoBaHNK €€ (EeHOMEHa, KOTJa aBTONPOU3BOIN-
TeJlb, paHee BBIIYCKAaBIIMH HU3KOKaYeCTBEHHbBIE aBTO-
MOOWIIH, BBIIIEN Ha MIEPEIOBOH IIaH B MHPOBOM aBTO-
MIPOME M IBITAJICS 000THATH BCEX CBOMX aMEPHKAHCKHUX
KOHKYpPEHTOB. Bckope cyTh MHTEpHpETaliy Hal0XKHU-
Jach Ha yXe CYIIECTBYIOLIHE TTOHITHE «IIECTh CHI'M»
U noiryamiock «leant+6 sigmay. /laHHblE CUTMBI H300-
paXeHBI Ha pUCYHKE 2.

CHuxeHue
PHCKOB

Mpoayxuma

MepcoHan

06opynoBaHue

Puc.2. Lean+ 6 sigma
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B naHHOW KOHIENUUHU BBIACISIIOTCSA OIpeEeIeH-
HBIE IPUHIIMTIBL, C TOMOIIBI0 KOTOPBIX YIIPOIIAeTCs pe-
[ICHUE MPOOJIEM, CBSI3aHHBIC C pecypcaMu U ux 3¢ dek-
THUBHBIM HCIIOJIb30BaHUEM:

1) onpenenenue TOro, 4TO CO31a€T HEHHOCTH IIPO-
JYKTa C TOUKH 3PEHHsI KOHEYHOTO MOTPEeOUTENS;

2) ompeneneHue BceX HEOOXOMUMBIX JCHCTBUH B
LIEITOYKEe POU3BOJICTBA MPOIYKIIMU U YCTPaHEHHE T0-
Tepb;

3) mepecTpoeHue IeHCTBUH B IIETIOUKE IPOU3BO/I-
CTBa TaKUM 00pa3zoM, 9YTOOBI OHU TIPEACTABIIIN COOOH
MIOTOK paboT;

4) co3maBaTh TOJLKO TO, 9YTO HEOOXOMMO KOHE-
HOMY ITOTPEOUTEITIO.

5) cTpemIieHHe K COBEPILEHCTBY 3a CUET IMOCTOSH-
HOT'O COKpaUICHUs] HEHYKHBIX JCHCTBUM.

B crpourensctBe SInoHuM OepexKIUBOE IMPOU3-
BOJCTBO TPHUMEHSETCS I YIYYIICHHS IIPOIECCOB,
CBSI3aHHBIX C MPOCKTHPOBAHUEM U CTPOUTEIHCTBOM
3[IaHH, a TAaKKe /I MOBBIIIEHNS KadyecTBa 1 Oe3omac-
HOCTH TIpoekTa. Hampumep, SMOHCKHE KOMITAHUU WUC-
MOJIL3YIOT TEXHOJIOTHH, KOTOPBIE MO3BOJISIOT COKpa-
TATh KOJHMYECTBO MATEPHUANOB, HEOOXOAWMBIX LIS
CTPOUTENBCTBA 3aHUM, TAKUX KaK JICTKHE ¥ MPOYHBIC
KOMIIO3UTHBIE MaTepHansl. OHH TakkKe CTPEeMATCS K
ONTHMU3AIMK HCIOJIB30BAHUS PECYPCOB, HAIPHUMED,
ITyTeM 1epepaboTKH OTXO/I0B IEMOHTaXa.

B CHIA xoHmemnms 6epexIImBoT0 CTPOUTEIBCTBA
MoJIy4uiia MMpoKoe pacnpoctpanenue B 1990-x ronax,
korja Osita co3mana opranmsarms US Green Building
Council (USGBC), kotopast pa3paboTaia CTaHIapThI
LEED (Leadership in Energy and Environmental De-
sign) utst otteHKH 3 (HEKTUBHOCTH 3AaHUI C TOUYKH 3pe-
HUS JKOJIOTHYECKOH YCTOWYMBOCTH M 3HEProdhek-
THBHOCTH.

Cornacno crangapram LEED, 3panust momxHb
COOTBETCTBOBATh psAAy TpPeOOBaHMIA, TaKMX KaK HC-
TOJIb30BAHKUE 3KOJIOTUYCCKHA YHUCTHIX MATEPUANIOB, O-
BEIIICHHE SHEPro’PPEeKTHBHOCTU 3MaHUH, HCIOJB30-
BaHUE COJIHCYHBIX U BETPOBBIX CHCTEM YHEProcHadxe-
HUS, YIIPaBICHUE OTXOIAaMH U T.1.

CymectByer MHOXkecTBO komnanuii B CHIA, xo-
TOpPbIC YCIEIIHO MPUMEHSIOT KOHIICTIIUIO OepexIin-
BOTO CTPOWTENBCTBa, Takue kKak Turner Construction,
Skanska USA u apyrue. Kak u B SInoHuu, riaBHbIM
npuanunoM Lean Construction siBIsSIeTCSl yCTpaHEHHE
MOTEph Ha BCEX dTamax Ipolecca CTPOUTENbCTBA. DTO
MOXeET OBITh JIOCTUTHYTO MYTEM YJIYYIICHUS KOMMY-
HUKAIlUi U COTPYIHHYESCTBA MEXKIY BCEMH YYACTHH-
KaMH NPOEKTa, a TaKKe C IMOMOLIbIO MCIOJIb30BaHUS
HOBBIX TEXHOJIOTUH W HHHOBAIIMI{ B IPOSKTUPOBAHUH U
CTPOUTENLCTBE 3/IaHUH.

B EBpomne xoHIenmus O6epexIMBOTO CTPOUTEINB-
CTBa TaKXKe aKTHBHO pa3BuBacTcsi. B BemmkoOpura-
HUW, HampuMep, TMOSBHIAcCh opraHusanus Lean
Construction Institute UK, koTopast 3aHnMaercs mpo-
JNBJKCHUEM 3TOW KOHIENIMU B CTPOUTEIBHOM OT-
pacmu. Kommanum, Takue kak Mace, Balfour Beatty u
Laing O'Rourke, Taxoke npumensitor Lean Construction
B CBOMX ITPOEKTaX.

OyHUM U3 NTPUMEPOB YCIIEITHOTO BHEAPEHUS Oe-
PEKIMBOTO CTPOUTEILCTBA ABJIACTCA CTPOUTEIILCTBO
JlonpoHckoil onummnuiickoil nepesnu B 2012 ronuy.

beina co3nana komaHga, KoTopas pabdoTana Mo IpHH-
nummaM O0epeXJIMBOCTH M UCTIONB30BaIa HHCTPYMEHTHI,
Takue KaK CHCcTeMa MOCIIEeIHEro IIaHNPOBIIHUKA U CH-
CTeMa JIOCTaBKH MaTepHaioB «0e3 oTxomoB». B pe-
3yJpTaTe Oblila JOCTUTHYTA BBICOKAsh 3(QEKTUBHOCTb,
Ka4yeCTBO M CHWKEHHE 3aTpaT Ha 15%.

I'epmanus - enie oJjHa cTpaHa, akKTUBHO BHENPSIO-
11ast METO b OEPEKIUBOTO CTPOUTEIHCTBA. CTpaHa n3-
BECTHA CBOMMH BBICOKHMH CTaH/IapTaMU WHKCHEPUH 1
CTPOUTENBbCTBA, W MPHUHLMIBI OSPEKIMBOCTH €cTe-
CTBEHHBIM 00pPa30M COOTBETCTBYIOT AOCTHKEHHUIO 3THX
craniaproB. B 'epmanun Obin cozman 'epmaHckuii
HHCTHTYT OepeximBoro crpoutenseTBa (GLCI) B 2011
TOJIy, YTOOBI IIPOABHUTATh NPUHIUITEI OEPEXITNBOCTH B
CTPOUTENBHON oTpaciu. OH mpeaocTaBiseT o0y4eHne
1 KOHCYJbTAIIHOHHBIE YCIYTH KOMITAaHHSIM M OpTaHH3a-
LMSIM, JKEJIAIOIIMM BHEPUTH MPUHIMIIBI OEpPEIHKITUBO-
CTH.

OnuH U3 SIPKUX IPUMEPOB OEPEXIIMBOTO CTPOH-
TeIbCTBa B ['epMaHUM — 3TO KOHIEPTHBIA 3a1 DJib-
O6¢umapmonnss B T'amOypre. Ilpoekr wn3HauyambHO
CTOJIKHYJICS C MIEPepacxoiOM CPEACTB M 3aJepiKKaMH,
HO WCIIOJIb30BAaHUE MNPUHIUIIOB OCpPEeKINBOCTH I10-
MOIJIO M3MEHHUTh CHUTyaluio. biaromaps BHEIPEHHIO
COBMECTHOTO TOJX0/1a ¥ (POKYCHpOBKE Ha HEHPEPHIB-
HOM YITy4IIICHHH, TPOEKT CMOT BBIITH Ha NPaBUIIbHBIN
MyTh U OBIJ 3aBEPILICH B CPOK U B IIpeiesiax OloHKeTa.

B ornmume oT 3TOro, MpUHOMIBI OEPEXIUBOTO
CTPOMTENHCTBA HE TaK IIHPOKO UCHOJIB3YIOTCS B HEKO-
TOPBIX ApYrux crpanax. Hampumep, B Unanm crpou-
TeNbHas OTpacib BCE ellle B OCHOBHOM TPaJUIIMOHHA B
cBoeM nozxone. OZHAKO eCTh MPU3HAKK TOTO, YTO ITO
HAaYMHAET MEHAThCS. MHOMICKUH COBET 3eJIeHOro
ctpoutensctBa (IGBC) 3amyctunm mporpamMmy ToJ
HazBaHueM «3enensie ropoga IGBC», koTopas
HaIlpaBiIeHa Ha MPOIABHKCHUE YCTOWUUBBIX U 3€TEHBIX
CTPOUTEIBHBIX NPAKTHK B cTpaHe. [IpuHINIEI Oepex-
JIMBOTO CTPOUTEIBCTBA €CTECTBEHHBIM 00pPa3oM COOT-
BETCTBYIOT 3TUM THIIaM HPOEKTOB, U BO3MOKHO, YTO
MBI YBUJIUM OOJIBIIE MPUHATHS MPHHIUIIOB OEpEeXIIH-
BOCTH B CTPOUTENIbHOM oTpacnu MHauu B Onvxaimme
TOJBL.

BepexunBoe crpoutensctBo B Poccum craHo-
BUTCSI Bce OoJiee TOMYNISPHBIM M aKTUBHO NPHMEHS-
eTCsl B pa3JInYHBIX chepax, BKIoUas KUIHIIHOE CTPO-
UTEIHCTBO, KOMMEPUECKYIO HEABUKUMOCTbD, IPOMBIIII-
JICHHOE CTPOMTENbCTBO M JApyrue. bepexussiii
MOJIXO/ IO3BOJISICT CHU3UTH 3aTPaThl, MOBBICUTH (-
(heKTHBHOCTH IPOLIECCOB U YIYUIINTH KA4ECTBO padoT.

B mpoexre XK «lIlonsnka/44» B MockBe Obun
WCIIONIb30BAHBI MIEPEIOBBIC TEXHOJIOTUH W MaTEPHAIIBI,
TaKkue Kak MaHeJlU C yTeIUIUTEeNeM U3 MUHEepalbHOU
BaTHI, IByXKAMEPHBIC CTEKJIOMAKETH C HU3KOIMHCCH-
OHHBIM IIOKPBITHEM, BOJOCOEpEraronie KpaHbl 1 T.JI.
B pesynbraTte ynanocs COKpaTUTh PacXo/bl HA KOMMY-
HAJIBHBIE YCIIYTH U TIOBBICHUTH KOM(OPT >KUIIBIIOB.

Emie omuH MpOEKT, KOTOPBIA ObLT OCHOBaH Ha
MPUHIOUTIAX OepeKTUBOCTH 3T0 OQUCHBIA KOMILIEKC
«bamas ®enepanuu» B MockBe. CTpoUTENbCTBO
BKITIOUAJIO B ce€0sl MCIIOJIb30BAHUE 3KOJOTHUYECKU UH-
CTBIX MaTE€pUAJIOB, TAKUX KaK CTEKJIO C HU3KOIMHUCCHU-
OHHBIM TMOKPBITHEM, BEHTHIISIIHOHHBIE CHCTEMBI C pe-
Kynepanuei Teruia, 3Heprod(QEeKTUBHBIE CHCTEMBI
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OCBelleHNs U T.4. biarogaps 3ToMy ynanoch CHU3HUTh
norpebnenne sueprun Ha 40% 1o cpaBHEHUIO C aHAJO-
TUYHBIMU 31aHUSAMU.

Pestomupysi Bce BBIIIECKAa3aHHOE, OEPEKINBOE
CTPOUTENBCTBO B Poccuu akTHBHO pa3BHBaeTCs, U BCE
0oJbIIIe KOMITAHWH HAYMHAIOT MPUMEHSTH €ro IMpHH-
LUIBI B cBOMX mpoekrax. OmHako, IS TOro 4ToObl
MacuTabupoBaTh ATOT MOAXOM, HEOOXOAUMO MPOBO-
JIUTh aKTHBHYIO pabOTy MO MporaraHjae U oO0ydeHuio
YYaCTHUKOB CTPOUTEIBHBIX IIPOEKTOB, a TAKXKE CO3/a-
BaTh OoJiee OJIArONPHUSATHBIEC YCIOBHS IS BHEIPEHHUS.

HecMoTpst Ha pa3nuyusi B TEPMUHOJIOTHN B METO-
Jax TPUMEHEHUs, KOHIEMIUs OepexINBOTO CTPOH-
TEJILCTBA SIBISIETCS BCeoOIIelt 1 Ha TaHHBIH MOMEHT B
Hell 3aMHTepPEecOBAHO OOJIBIIOE KOJIUYECTBO CTPaH.

OpHako, HECMOTPS Ha YCIIEXH, BHEAPEHHE Oepexk-
JINBOT'O CTPOUTECIILCTBA HE ABJIACTCA MPOCTBIM ITPOLIEC-
coM. HeobxoanMo M3MEHHTh MOAXOJ K YNPABICHUIO
MIPOEKTaMH ¥ 00YYUTH COTPYAHUKOB HOBBIM METOaM
pabotel. Kpome Toro, BHEApeHUE OEPEIKITMBOTO CTPOH-
TEJILCTBA TPeOyeT BHUMAHUS K ICTAISIM U IOCTOSTHHOM
paboThI HAJ| YIy4lIEHHEM TPOLIECCOB.

B memom, OepexiMBOE CTPOWTENBCTBO CTaHO-
BUTCS Bce OoJsiee MOMYISIPHBIM BO BCEM MHpE, IO-
CKOJIbKY KOMIIAHHHM CTPEMSTCS MOBBICUTH 3(PHeKTHB-
HOCTb CBOCH pabOThl M YIYYIINTh PE3YJAbTATHI IPOEK-
ToB. Pasnu4HbBIe CTpaHbl BHEIPSAIOT OEpeXIMBBIC
MIPUHIMIIBI B COOTBETCTBUHM C MX HOTPEOHOCTAMH M
KYJIBTYypO#, HO B LI€JIOM, OHH CTPEMSTCS JOCTHYb 00-
IIeH eIy - YAY4IIUTh PON3BOAUTEIBHOCTD, KAYECTBO
U CHU3UTH 3aTpaThbl 4€PE3 MOCTOAHHOC YITYUIICHUEC U
COTPYIHHIECTBO.
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Abstract

Armenian chauvinistic forces, in all periods of history, went to all extremes in order to achieve their cherished
goal - the creation of "Great Armenia", a state that did not exist, does not exist and cannot be on the political map
of the world. At the same time, all the facts, starting from the 18th century, prove the participation of tsarist Russia
and Soviet diplomacy in this dirty Armenian policy. The resettlement of Armenians to the Caucasus, the creation
of the Armenian region, the events of 1905-1906, the tragic March events of 1918, the falsification of historical
documents - all this was the main direction of the Armenian bandit leadership in Azerbaijan before the forcible
establishment of Soviet power in the Caucasus. Although, we note that after Sovietization, this policy was not only
not suspended, but, on the contrary, took on a new dimension. The deliberate transfer of Zangezur to Armenia
(without the consent of the Azerbaijani people), the deportation of Azerbaijanis from their native lands - all these
events are a vivid example of the cabinet games of the Soviet government.

AHHOTAIIHSA

ApMﬂHCKI/IC IMOBUHUCTHUYCCKUC CHUJIbI, BO BCC NCPUOJAbI UCTOPUH, IIJIA HA BCC KpaﬁHOCTI/I, YTOOBI JOCTHUYb
CBOEH 3aBETHOM Lien — co3anus «Benukoit ApMeHHn», rocyaapcTBa, KOTOporo He ObLIo, HET U He MOXKET ObITh
Ha TOJUTHYECKO# Kapte mupa. [Ipm 3tom Bee ¢axtel, HaunmHas ¢ X VIII Beka, HOKa3pIBarOT, ydacTrue MapcKoi
Poccuu u coBeTckoil numuiomaTtiu B 3TOU Tps3HON apMsiHCKOM nonuTtuke. [lepecenenue apmsia Ha KaBkas, co3na-
HHUE apMsSHCKOH o6mactu, coosTus 1905-1906 rr., Tparndeckne MapToBcKue coobiTus 1918 roma, danscudurka-
oy UCTOPHUYUCCKUX AOKYMEHTOB - BCC 3TO OCHOBHOC HAIIPABJICHUC ApMSIHCKOI'O 6aHI[I/ITCKOFO PYKOBOJACTBA B
A3zepbaiikaHe 10 HaCHIbCTBEHHOT'O YCTaHOBJICHUS COBETCKOM BiacTh Ha KaBkasze. X0Ts, OTMETHM, YTO TOCIE
COBETH3ALMH ATO MOJUTHKA HE TOJIHKO HE OBbIJIa MPHOCTAaHOBJIEHA, @ HA000POT MPHUHIIA HOBEIA pa3Max. Y MBIII-
JICHHAs Tiepeiava 3anre3ypa Apmenun (06e3 coryiacusi azepOailKaHCKOTo Hapo1a), AeopTalus azepoOaiiKaHIeB
C MX POJHBIX 3€MEJIb — BCE 3TH COOBITHS SIPKUIl MpUMep, KAOMHETHBIX UTP COBETCKOM BIIACTH.

Keywords: tsarist government, Soviet power, falsification, historical documents, deportation.

KiroueBble ci1oBa: 1apckoe MPaBUTENBCTBO, COBETCKAs BIACTh, (albcuuKamnmsi, UCTOPUYECKUE TOKY-
MCHTBI, ACTIOPTALlHA.

Beeoenue ocnabnerne OcMaHCKOW UMIIEPHH CTAJO0 OIarompusT-

B crarbe roBopurcst 0 OpenoBoii uaee apMsiH co-
31aTh «Bennkyro ApMEHHIO» OT MOps IO MOps, pac-
KpBIBAETCSl UX IpsA3HAs MOJUTHKA [0 OTHOLIEHHH K
azepOaliHKaHCKOMY HapoIy.

Hrak, Ha IPOTSHKEHUH OTPOMHOTO TEPHOAA UCTO-
pHUH apMsiHE IPETeHIYIOT Ha co3iaHue «Benukoit Ap-
MEHHN», TOCYapCTBa, KOTOPOTO HE OBLIO B UCTOPHH.
He cexpert, 4TO 3TH CTpeMJICHUS apMsIH CTaJIH BO3MOXK-
HBIMU YK€ BO BpeMeHa 1apckoi Poccun. Ilocrenennoe

HOW MOYBO /ISl HHTCHCH(DHUKALUHN BPAXKCCKHUX CHJI Ha
HCTOPUYECKUX a3epOalPKaHCKUX TEPPUTOPHSX, C IIe-
JIBIO CO3/IaHHUS CBOETO TOCYIapCTBa, - TOCYIapCTBa, KO-
TOPOTO He ObLIO HUKOT/AA.

Tema, BEIOpaHHAS aBTOPOM, SIBJISICTCS TOCTATOYHO
aKkTyanbHOW. Llenplo HamMcaHusl CTaTbu SBJISETCS MO-
TIBITKA JTOKA3aTeNhCTBA (hallbCU(DIKANN HCTOPUIECKUX
(hakTOB apMsHAMH.

MeTo1010THYECKON U TEOPETHUUECKON OCHOBOM,
JTAHHOM CTaThU CTANIM apXUBHBIE MaTepPHAaIIbl, KOTOPbIE
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COXPaHMIINCh B apXUBaxX CTPaHbI (B JAHHOM CIIydae aB-
TOp WCIIOJIB30BAT MaTepuainbl W3 ApxwBa o0mie-
CTBCHHO-TIOJIMTUYCCKUX TOKYMCHTOB praBﬂeHI/IH Jc-
mamu [Ipesmnmenta AsepOanimxanckoit PecmyOmmkm),
YTO M NO3BOJIMIIO, KOMIUIEKCHO MOJOMTH K IIOCTaBIICH-
HOMY BOIIPOCY.

Ocnognas uacms cimanbu

Bo Bce nepuopp! CyliecTBOBaHUS CUCTEMBI MEXK-
JTYHApOJIHBIX OTHOIIECHUN AzepOaiikaH 3aHIMAT BaK-
HO€ MeCTO B eBpasuiickoil nonutuke Poccuu. EmeE Bo
BpeMeHa unapckoi Poccum Beixon k Kacmmiickomy
Mopio, 3axBaT CeBepHoro AzepOaiipkaHa 1 UCII0JIb30-
BaHHE 3TON TEPPUTOPHH [T BTOP)KEHHUS Y BIUSIHUS Ha
Wpan, Typuunio n npyrue BOCTOUHBIE TOCYapcTBa 3a-
HUMaJIH 0c000€ MECTO B JEATEIBHOCTH POCCHUCKHX
uMmepaTopoB. Bompoc A3zepbaiimkaHa ITOCTOSHHO
HaxoquJjIiCsad B LICHTPE BHUMAHUA B XOJ€ PYCCKO-UPAH-
CKHX, PYCCKO-TYpELKUX BOIH, 3aBoeBaHMs KaBkaza u
JIpyrux coOblTH. MIMnepust qapoBaiia apMsiHaM 3eMITH
B 3akaBKa3be, 3aTEM CIOCOOCTBOBANA IIEPECEIICHUIO
Tyna apmsH u3 Typuun, pana, apaOckux cTpaH, oa-
HOBPEMEHHO BBITECHSISI OTTyAa Typok (azepOaiimkan-
LIEB - aBT.), BBICENSS MX 32 Mpenesbl ApMEHUH. JTOT
Ipoliecc Havyajcs ¥ B COBETCKHI mepuoll. B roas co-
BETCKOM BIacTu AszepOaipkaH TakKe MCIIONIB30BAJICS
B KadecTBe (opriocra 1yl BIUsSHUA Ha BocTok, urpan
poJb «BBIXOJI@» K BocToky [6, ¢.165].

Opnako (akter ocTarores Gpakramu. Emé B X Beke
W3BECTHBIN apabckuii reorpad U MyTenecCTBEHHUK HOH
Xayxkanb (AOymp-Kacum Myxamman nOH Xaykaiib aH-
Hucubn) B cBoéM Tpyne «Kuura nyrei u crpany» («Ku-
Tab an-MacajaWK Ba-I-MaMallMK») H3JIO0KWI ILICHHBIE
cBeZicHUsl 0 TeppuTopun AOOacuiackoro xamudara, a
Takke 00 OKpEeCTHBIX cTpaHax. B pabote umeercs 00-
IIMpHAs U O4YeHb IeHHas mH(popMmanus o0 AzepOaii-
JokaHe. Apabckuii reorpad nbn Xaykanb, omucan B
CBOEM TpyAe W ApPMEHHIO, TIPH 3TOM HMesl BBUIY HE
rocy/apcTBoO (Kak XOTeJIOCh Obl apMSIHCKUM JDKEy4é-
HBIM), a Teorpad)UIecKyl0 WIH aJMHHHACTPATHBHYIO
obnactb «ApMuHHiiay B Manoli A3uu 1 IpUrpaHnyibe
IOxnoro KaBkaza, KOTOpyI0 HE 00S3aTEIBHO CBSI3BI-
BaeT C apMsHAMH, KaK IBITAIOTCS ceiyac 3TO CHenaTh
apMSIHCKUE IICEBIOYUYEHBIE.

Ucropux PusBan I'ycelilHOB B cBOEH cTaTbe
«bouboit AzepOaiikaH B pOCCUICKUX, EBPOIIEHCKHUX
1 MHBIX UCTOYHMKAX — HacTb V) elmé pa3 yka3bIBacT Ha
Ba)KHOCTh IIPON3BE/ICHHS] NOH XayKaylsl ¥ ITUIIET, O TOM
Kak apaOckuil aBTOp B CBOEM Tpyle OTMEYaeT, YTo
«[opsr ero (a3-3aBazan — P.I'.) Tsanyrcs ot Xapuca u
Xysaiipuca (Xapuc - Oonbinoit Apapar u Xysaiipuc -
Manblii Apapar — P.I'.) mo mene#t Arapa n Bap3akana
(ropa CaBanan B FOxxuHOM A3epOaiimkane — P.I".) 3arem
TAHYTCA Ha ceBep K Tudmmcy, rie ¢ HUMH COeTUHACTCS
xpeber KabOk (KaBkasckuii xpeber). Xpeber 3TOT
OTPOMHBIN; TOBOPSIT, YTO Ha HeM 360 s3BIKOB; S
paHbIIIe OTPHLIAN 3TO, TIOKa HE YBHJIEN caM MHOTO T0-
POJIOB, M B Ka&XJIOM TOPOJIC €CTh CBOW SI3bIK MOMHUMO
amepOeiHKaHCKOTO U repcuackoroyn|[7] .

V3ke B HauaJle CTaThbH MOKHO C YBEPEHHOCTBIO OT-
METHTh, YTO KaK OBl HE MBITATUCH apMSIHCKHE (DalIbCH-
(UKaToOpsl M3MEHHUTh HCTOPUYECKHE (aKThl B CBOIO
T10JIB3Y Y HUX OTO, HUKAK HE MMOJIy4a€TCs, TaK KaK Hay4-
HBIE UCTOPUYECKUE CBE/ICHHS TJacsiT COBEPIICHHO 00

WHOM. MBI B OTJIMYME OT apMsiH IIPOKUBAEM Ha CBOEH
HCTOPUYECKOH TEPPUTOPHH, B IIEIOM, MAAXKE, CEro-
JHSLIHKAE apMsiHEe JIOJDKHBI ObITh OarojiapHbl Ham 3a
CYIIIECTBOBaHHE CBOETo rocynapersa ¢ 1918 roxa.

I'. OpmxoHuku3e (KypupoBaJl BHYTpPEHHEH U
BHeIIHeH monmutukoit Azepoaiimkanckoit CCP) B cepe-
quse 1920 roga Cranuny u YnuepuHny, npeangara Bbl-
nenuth Haropueiii Kapabax B aBTOHOMHYIO 00J1acTh B
cocraBe Azepbaitmkxanckoit CCP [10].

B koniie utons 1920 roxa, mocie o0CyxaeHuit ¢
HOBOHA3HAYEHHBIM IIOJIHOMOYHBIM HPEICTaBUTEIEM
Cogercko#i Poccun B Apmennu b.JIerpanom u A.I"a6-
puensHoM, I'. OpDKOHHKHA3ZE N0 MPSMOMY IIPOBOIY
coobmmn B MockBy cienyromee: «A3zepOaiimkaH
HACTaWBaeT Ha HEMEJICHHOM M 0€30TOBOPOYHOM IpHU-
coequaeHnu Kapabaxa u 3anresypa... S 3acraBiio
AsepOaiikan 0OBSIBUTh aBTOHOMHIO ITHUX OOJIACTEH,
HO 3TO JOJDKHO MCXOIUTH OT AzepOaifkaHa, HO HU B
KOEM ciIy4ae He J0JIKHO OBITh YIIOMSIHYTO B JIOTOBOPE»
[5, c.125]. Yxe 7 nrona 1923 1. UK Azepbaiimkan-
ckoit CCP u3nan nexkper «O6 oO6pasoBaHun ABTOHOM-
Hoii O6nactu HaropHoro Kapa6axa» (AOHK).

AWK nocranoBui:

1) O6pazoBate U3 apMsaHCKoOH uyacTu Haropnoro
Kapabaxa aBTOHOMHYIO 00J1aCTh, KaK COCTaBHYIO YaCTh
ACCP, c 1eHTpoM B MecTeuKe XaHKEH/IH;

2) Opranamu yIpaBJIeHUsS aBTOHOMHOW 0OiacTu
SIBIISIIOTCSI: OOJIACTHOW MCHOJHHUTENBHBI M MECTHBIC
CoBeThl;

3) Ho obpazoBanus ObmactHoro McmomHUTENH-
Horo Komurera co3nats BpeMeHHbII peBOIOIMOHHBII
KOMHTET, KOEMY BMEHUTH B 0053aHHOCTB HE MO3XKeE 2-X
MecsieB co3BaTh chesl COBETOB ISt H30paHHMs IIOCTO-
SIHHOTO UCIIOJIHUTEIBHOTO opraHa. J1Jist BBIpabOoTKH 11o-
JOXXeHHsI 001acTH U (PaKkTHIECKOH 1nepeaayn aaMUHA-
CTPaTHMBHBIX €JIMHUII B aBTOHOMHYyIO oOsacth Kapa-
06axa, a TaKKe OMNpPEIEICHUs TPaHUI ABTOHOMHOMN
00J1acTu co3/aTh CMEIIaHHYI0O KOMUCCHIO M3 IpeJCcTa-
puteneit Haroprnoro Kapabaxa, Huzmennoro Kapa-
6axa, Kypaucrana u nentpaipHoit Bnactu ACCP [12].

Kax yxe ObLII0 yKa3aHO BBIIIE, HCTOPUIECKUE TEP-
puropun AsepbaiipkaHa ObUIM TepellaHbl apMsHaM B
X0/ie KAOMHETHBIX UTP COBETCKOM BIIACTH, YTO H B IIO-
CJIEYIONIEM CTAJO NPENIIOCHUIKOW ISl Hadana KOH-
¢mkra Bokpyr Haropnoro Kapabaxa.

B 1977 romy Ha 3acegaHuu KOMHCCHH TIO pa3pa-
00TKe HOBOTO 3aKOHA CTPaHBI, OBLIO OOBSBIEHO O TOM,
yto n3 HKAO u Apmsiackort CCP noctynunu oOparie-
HUE TPaXK/1aH C IPOch00i paccMOTpPETh BOIIPOC O Hepe-
naue HKAO u3 cocraBa Azepbaiimkanckoii CCP B co-
ctaB Apmsackoit CCP, xotopeie OyayT paccMatpu-
BaThCsl Ha CJEAYIOLIeM 3aceJaHud. TOJBbKO TOcIie
oOpsicuenuit ['eiimapa AnmueBa o BceX MOCIEACTBUSAX
BpexHeB man yka3 CHATH 3TOT BONPOC € OOCYXIEHUS
[13, c.97].

Ho atoro B rogsr CCCP Bompoc o cyapbe Harop-
Horo Kapabaxa He pa3 o0Cykaaicsi B BBICIINX DIIEI0-
Hax cTpaHbl. Hanpumep, cnenuanbHON KOMHCCHEH
JaHHBIN Bonpoc oOcyxaayics Ha KoHpepeHuun B Tu-
(mce u3 peacTaBUTENEH TpeX pecyomnk (Azepoaii-
JokaH, I'py3ust, ApMeHUs —aBT.), COBMeCTHO co Cramu-
HbIM. OJIHaKO, BOTIPOC OCTAJICSl OTKPBITHIM, TaK Kak,


https://ru.wikipedia.org/wiki/%D0%9A%D0%BD%D0%B8%D0%B3%D0%B0_%D0%BF%D1%83%D1%82%D0%B5%D0%B9_%D0%B8_%D1%81%D1%82%D1%80%D0%B0%D0%BD_(%D0%98%D0%B1%D0%BD_%D0%A5%D0%B0%D1%83%D0%BA%D0%B0%D0%BB%D1%8C)
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HapumanoB HacTauBan Ha HenmpucoenuHeHun Harop-
Horo Kapabaxa Apmennu [17].

Emeé onuH BakHBIA MOMEHT JaBJICHHS Ha a3ep-
OalipKaHCKHMIT HAapoJ - cucTeMa 0Opa3oBaHus, O1aro-
Japs koTopoid, emé€ wnapckas Poccusi mblTanack
YCIICUIHO BHEAPUTH CBOU aM6I/IHI/II/I Ha HaIUuX UCTOpPH-
YECKHX TCPPHUTOPHUAX, TEM CaMbIM, co3laBas cebe
OIUTOT B JinIle apMsiH Ha KaBkase.

Hanpumep, mapckoe mpaBUTEIECTBO MTPOBOJIS Be-
JIMKOACPKABHYIO IMOJIUTHUKY, CTPEMUIIOCH ICPKATH
azepOaif[PKaHCKUI HAPOJ B HEBEXKECTBE, MEIIAJIO pa3-
BHUTHIO HAIIMOHATHHOHN KyNbTYphL. Lapu3m HamepeHHO
KYJIbTUBHPOBAN TAaTpHapXalbHO-(eoJaTbHBIN  YKIaT
JKU3HU, CTECHSUI, 2 WHOT/Ia MPOCTO YIMPa3THSII MECT-
HYIO IIKOJIY U ITPOCBETUTEIIBHBIC YUPCIKACHUA.

Co BpeMeHHU OTKPBITHS TepBOi mIKoisl B 1830
roxy u 10 1855 roga B AzepOaiipkaHe ObLIO OTKPBITO
BCero 8 HavaJlbHBIX IIKOJ. B HUX y4mnuce meTu pyc-
CKHX YHHOBHUKOB, a TAKXKE MECTHBIX XaHOB U OCKOB.

[MTonuTHKa LApCKOTO camojepkaBusi B 00nacTu
[IKOJIFHOTO CTPOUTEIECTBA B HAIMOHANBHBIX OKpaH-
Hax Hanuia cBoé€ sipkoe otpaxeHue Ha VII Beepoccuii-
CKOM JIBOpstHCKOM cbe3fie B 1911 rony. “Ilkona rocy-
JIAPCTBEHHAsI, - OOBSBIISIIACH HA ChE3/Ie,- JOJDKHA OBITh
PYCCKOM, HalMOHAJIBHO-MIATPUOTUYECKON, TPABUTEIb-
CTBCHHAS IIKOJIA HE MOYKET UMETh WHOPOJHHYCCKOTO
xXapakTepa, B Hel JMOJDKeH 0e3 Kakux-JIMOO YCTYIIOK
TOCIIOJICTBOBaTh TOCYIAPCTBEHHBIA S3BIK, OOy4eHHE
JIOJKHO BECTHCH Ha PYCCKOM S3BIKE...”

[MonmuTHKy  HACHIBCTBEHHOW  pyCHHUKAINH
MOXHO OIIPEACIIUTD, TAKIKE U3 TOI'O, YTO yﬂeHbeIﬁ BEC
IIKOJI, B KOTOPBIX 00ydeHIe KOPEHHOTO HACEIeHNUs Be-
JIOCh Ha POJHOM $3bIKE, HEM3MEHHO YMEHBIIANCS C
17,9% B 1870 roxy 1o 0,6% B 1888 roay. Yuncio mkos
¢ 00y4eHHEM UCKITIOYUTETBHO Ha PYCCKOM SI3BIKE YBe-
muaunock ¢ 49,8% B 1879 roay o 88,2% B 1901 rony.
PycudukaTopckas moIuTHKA IIAPCKOTO MPABUTEIHCTBA
oTpakaslach U B y4eOHBIX IJ1aHax. B 3To BpeMst 0CHOB-
Has Macca a3zepOaipkaHIeB 00ydanack B MeKkTe0ax u B
MeZpece U IMoJTydalia TIIaBHBIM 00pa3oM PEeIMTHO3HOE
oOpasoBaHue.

T'oBopuTh 0 BEICIIEM 00pa30BaHWH HE IIPUXO.IH-
sock. [Iprnuém He TodbKO B A3zepbaiipkaHe, HO U BO
BcéM 3akaBkasbe! BhICIITE yaeOHBIC 3aBEICHNUS, 3a UC-
KIIOYCHUEM JKEHCKHX KypcoB B TOWIHCH, OTCYTCTBO-
Bayu [4, €.9-15].

WHTeUreHToB, BBIMICIIINX W3 HApOJa, CPEIbI
pabounx U KpecThsH (YUuTeNeH, BpaueH, HHKEHEepOB,
arpOHOMOB U TPOYHMX) MOXKHO OBIJIO TMEPEYecTh II0
nanpliaM. HakaHyHe colMamucTUyYecKold pPeBOJIIOIUU
cpemn azepOaiimkanies OpUTO THUITE 0KoJio 100 yuaure-
neit, 45 Bpaueil, 12 uHxeHepoB, 2 arpoHOMa U 2 3eM-
nemepa. OCOOCHHO TUIOXO OBLIO OPTaHW30BaHO MEIH-
IUHCKOE O0CTyKnBaHUe HaceneHus. Ha kaxnmpie 50
TBICSY KUTEIEH MPUXOIWIICS OIMH Bpad, HA KOKIYIO
O00NBHUYHYIO KOUKY — 7348 wenmosek [3, ¢.10,11].

3a roas! xe cymectBoBanugd CCCP mns ycuneHus

23akaBKasbe — IoKHBIH KBKa3
2 AZIMUHUCTPATUBHBIH HEHTp ye3aa — ropop Jlauun (10
1923 ropa umen craryc nocénka, 1o 1926 roga HazpiBancs

MO3UIMK BJIACTEH HCIOJIb30Baach CHCTEMa OTpHIA-
HUSL 000 MOHOTEHCTHYECKOW PENUTHH, YCHJICHHO
BeJach MIponarayia Hay4yHOT 0 aTeU3Ma, HapsIy C ITHM,
TaKKe 3HAHHE PYCCKOTO SI3bIKA CTaJI0 BaXKHBIM ITOKa3a-
TeneM rpamoTHocTH 1o Bcemy CCCP.

B Apxuee obwecmeenno-nonumuyeckux O0oKy-
menmoe Ynpasnenusi denamu Ilpesudenma Asepbaii-
Ooicanckou Pecnybnuku COXpaHWICS WHTEPECHBIN Ma-
Tepuai 00 yKa3e COBETCKOW BIACTH OTKPHITH KHHKHBIC
kuocku B Haropnoil wactu I'HJuKMHCKOrO yesna,
9TOOBl BCE AapMSIHCKHE IIKOJBI OBUIM 00ecreueHBI
y4eOHMKaMHU Ha apMsHCKOM si3bike [18]. Taxxke mpen-
naranocs HKIIpocy (Haponmmsiii Kommccapuat IIpo-
CBEILICHUS —aBT.) OTKPBITh apMSHCKOE OT/ICIICHUE TPH
CENIbCKOXO03SHCTBEHHOM TexHUKYMe B ['ssHmxe [19].

WTtak, coBeTcKas BIacTh Jeaja BCE BO3MOXKHOE
4TOOBI IPEBPATUTH TEPPUTOPUH A3epOaiipkaHa B 30HY
KoM(opTa I apMsH.

HemanoBakHBIM sIBIISIETCS. ¥ TOT (PAKT, YTO B CO-
BETCKHE TOJbl B PECTaBPALIOHHBIE PabOTHITAMATHH-
k0B ucropuu u KynsTypsl B HKAO, npusnexanucs ap-
MsHckue Mactepa [20].

«APMSHCKHE CIEIUAINCTBD) BCTYECKH TBITAINCH
apMEHU3UPOBAaTh BCE HCTOPHYECKUE MAMSTHUKH
Haroproro Kapabaxa, co3naBas mo4By Ijisi CBOMX ITO-
TOMKOB, KOTOPBIE JIO CHX ITOP TBEPASAT MUPY O TOM, UYTO
ABIISIFOTCSL abOpUreHaMu Ha 3TuX Teppuropusx. Ilpu
9TOM, 3a0BIBas, YTO [IEHHBIE HCTOPHUYECKNE MaTepUaIbl
o npuHamiexHoctu HaropHoro Kapabaxa AsepOaii-
JDKaHY, COXPaHMIIUCh MaTepHalbl HE TOJBKO B HAIIMX
apXuBax, HO ¥ BO MHOTHX apXHUBaXx 3apyOeXKHBIX CTPaH.

B coBerckue ronmsl K aruTallmoOHHON paboTe Bia-
CTel MONKITIOYMIINCH U T'a3eThl cTpaHbl. Hanpumep, ra-
3eta «Kommynucry», «CoBerakan Aitactan» [21].

[MpomomkeHneM COBETCKOW MOJHMTHKH IO yCTa-
HOBJICHUIO IIJIaljapMa Ha azepOaiikaHCKUX TeppUTO-
pusx ctan u dakt cosnanus Kypaucranckoro yesna? B
cocraBe Azepoaiimkanckoir CCP (1923-1929 rr.). Co-
XPaHWINCH TAKXKe JOKYMEHTBI O TOM, 4TO B XoJe Oec-
nopsinkoB B Kypancrane (Kypaucranckuit yesm —
aBT.), TaK KaK KPECThsIHE dTUX TEPPUTOPHIA OBIIH «pa3-
JIETBl, pa3yThl U TOJOIHBDY [23], apMsHE, BOCIOIb30-
BaBIINCh MOMEHTOM CTaJIH PaCIyCKaTh «CIyXH O Iepe-
xone Kypmucrana B cocraB CoBeTckoll ApMEHHN
[22].

OmHO# U3 caMBIX aKTyalbHBIX HPoOIeM MOoCie-
HUX JIET CUUTAETCS TEPPOPHU3M. DTOT MPOLECC BIECUYET
3a co0oM pa3pymieHus U deaoBedeckue xepTeel. Ho u3
WCTOPUM MBI 3HAaeM, YTO apMsHE IPHOEraly K aKTam
teppopa emé B 80-90-b1e . XIX Beka Ha TeppuTopun
Ocmancko# umnepuu [1, c.81].

B xuure Opuxa Paiirna «IIpasaa o Teppope. Ap-
MSHCKHH TEPPOPU3M - HCTOKU M IIPHYMHBD» aBTOP pac-
cMmarpuBaet coobITus 1915 rona, rae 0ObEKTUBHO ITH-
met 00 apMsSHCKOHM MmonuTHKe, 00 ux 3BepcTBax. «Co-
oprtrst 1915 roma B OCMaHCKOW WMIICPUHM HENB3S
Ha3bIBaTh «reHouuom». Boitna ¢ Typuueit — cBamieH-
Has BOMHA JUId apMsIH B CBOEM POJE KPECTOBBIN MOXO.

Aopmansp). Jenuics na 6 maiip (Bostocreii): Kapakumuar-
ckyto, Kenpbamxkapcekyro, Kybartnmuackyto, Kotypianuckyto,
Kropa-T'amxunckyro 1 MypaaxaHiuHcKywo. Kypoucman-
ckuii ye30 npocyujecmeosan 6 1923 1929 ze.


https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%87%D0%B8%D0%BD
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DHTY3Ha3M cpeau apMsH TaKOB, YTO HE HPOXOAUT U
IHA, 9T00BI Ha ynmumax Kapca, Anexkcanaponons u
OpuBaHM HE NPOXOAWIO MaHU(ECTAUi ¢ pedamu
MHOTOBEKOBOTO Bpara W yrHeTaTens XpucTuam» [15,
c.48].

O 3BEPCTBAX WU IMMOBUHU3ME apMsAH COXpPaHHJICA
emeé oJMH JOKYMEHT, B KOTOPOM H3JIaratoTcs WUTOTH
MOJIMTUKHY JAIIHAKOB Ha rpaHule Mexay Hlymunckum
ye3noM u 3aHre3ypoM. B poxymeHTe oTMedaeTcs: «y
o/HOrO ObUIM MpOOypaBieHbl IJ1a3a, KOXKa C JIMLA
CKaJIBIIMPOBAaHA MsICO Ha TeJle MECTaMH BBIPE3aHa,
PYKH U HOTH OTNWICHBI. B 00miem, Tpymnsl Ha CTenbKe
M3yPOJIOBAHBI, YTO HE TIOIAIOTCS OTHCAHUIO» [24].

Ionbcknit ucropuk Tageym CBEHTOXOBCKUI B
cBoeil cratbe «Pycckoe mpaBieHuE, MOAEPHU3ATOP-
CKHE JIUTHI M CTAHOBJICHHE HAMOHAIBLHOM MAECHTHY-
HocTH B A3zepOaiipkane» nucai: «Bpsia 11 MOXKHO co-
MHEBAThCS, YTO I[APCKOE IPABUTEIBCTBO HCIIOJIB30-
BaJIO aHTAarOHM3M JUIS YKPEIUICHHSI CBOETO PEXHMa, HO
HET yOEIUTENbHBIX JOKA3aTelbCTB, YTO MaccOBOE
HaCWIME CO3HATEIBHO IPOBOLMPOBAIOCH BIACTIMU;
BpaX/IeOHOCTh JTOCTHIJIA TAKOW CTENEeHH, KOoraa IJis
BO3HMKHOBEHHS B3pBHIBA HE HYKHO OBUIO HHKAKOTO
MoJIcTpeKaTebcTBa U3BHe. [loHsATHE «TaTapo-apMsiH-
CKasl pe3Hs» AOCTATOYHO TOYHO MepenaéT NMPHPOIY
MEXOOIIMHHOTO HACWiMs, HayaBmierocsi B (espaie
1905-r0 ¥ mMPOAOIDKABIIETOCS B TCUCHUE CIICAYIOIIETO
roja» [14].

3a roJipl COBETCKOM BJIACTH JIENAJIOCh BCE BO3MOX-
HOE ¥ Ia)K€ HEBO3MOKHOE, YTOOBI HCKYCCTBEHHBIM 00-
pa3oM YBCJIMYUTH YUCICHHOCTH apMsAH Ha UCTOPHUYC-
CKHX TeppUTOPIX A3epOaiipkaHa, 9TO CTAlI0 YacThIO
noymtuky CCCP Ha myTH npeBpartienus azepoaipKan-
CKHX TeppuTopuil B argapMm Ha FOxHom Kamkaze,
TaKke B 30HY KOM(pOpTa I apMsIH, a 3TO BCE, B CBOIO
ouepesib, B IOCIEIYIOMEM MOCIYXHIO TPaMILTHHOM
JUIL  CO3JIaHWS apMSIHCKOW TOCYJapCTBEHHOCTH Ha
Hammx tepputopusix. OJTHOBPEMEHHO 3a TO/Ibl COBET-
CKOH BJIACTH B ApMEHHH COOTHOIIEHHE YUCIEHHOCTH
apMsH 1 a3epOaiiPkaHIeB MEHSUIOCH C KaXJIbIM TO0M
HE B II0JIb3Y nocnenHux. K coxaneHuro, B 3TOT Iepuos
B TOJMTHYECKUX 3asBICHUAX M II0AXO0JaX JHAECPOB
Asepbaitmxanckoii CCP Obuir 000HACHBI MOTYAHHEM
mpoOieMbl azepOaifKaHCKOTO HaceleHUus B ApMsH-
ckoit CCP [11, ¢.257].

Omanwt 60pvovt 3a Hazopuwviit Kapaoax

[Tonararo, MOXHO OBUTO OBI BBIJEIUTH HECKOJIBKO
aTanoB 60psOHI 3a TeppuToprio Kapabaxa apMsHaMu.

1. (1747-1827 rr.) — Gopbba Mmexnay Poccuii-
ckoif, Ocmanckoil u MpaHckoi uMnepusiMu;

2. (1828-1918 rr.) — mepuo TOPIKECTBA IIOBH-
HUCTHYECKUH, arpecCOpcKoi MONUTHKHU Lapckoil Poc-
cuW, Uil mpeBpameHus Tepputopun KaBkaza B
ranapM. Havano mpomecca cykineccuu, T.e. Kak U
OBLIO yKa3aHO BBIIIE, HACUIbCTBEHHBIC N3MEHEHHS 3T-
HHYECKOTO cocraBa Tepputopuu Haroproro Kapa-
Oaxa;

3. (1920-1990 rr.) — 70 J1€T COBETCKOM 3THOI€0-
MOJIMTUKK B paiione Haroprnoro Kapabaxa u aBTOHO-
MH3aLMA 3TOH TEPPUTOPUHU, KOTOPBINA U 3aJI0KHII OC-
HoBy pacnaga CCCP wm Havana koH(JIHMKTa BOKpYT
Haropuoro Kapabaxa [2, ¢.84].

B memom, «ApmsiHEe, HEOIHOKPATHO DPACIIHPSB-
e 3a ropl COBETCKOI BIIACTH CBOIO TEPPUTOPHIO 32
cuer AszepOaiipkaHa, OCYIECTBISUIA B TO K€ BpeMs,
pH ToAAep)KKe MOCKBBI, M JEHOPTAlHWIO a3zepOaii-
JUKaHIEB ¢ UX POJHBIX 3eMenb B CeBepo-3amajiHoM
AzepOaitmxane (HbIHe TeppuTropuu Pecrybmuku Ap-
MEHHMS). OTa TIOJUTHUKA MPOBOAWIACH MOCIIENI0BaA-
TENIFHO ¥ LeJieHanpaBlieHHO. A3epOaipKaHIlbl ObUTH
JUIIEHBl TIpaBa MONy4YaTh 00pa3oBaHWE HAa POTHOM
s3bike. Thicsun a3epOailPkaHCKUX TONMOHUMOB ObLIN
M3MEHEHBI Ha apMSIHCKHE HAa3BaHHUA B COOTBETCTBUH C
MIPUHATHIMU Ha TOCYAapPCTBEHHOM YPOBHE PEIICHUSMH.
Brum MMKBHIMPOBAHBI TPAaIUIMOHHEBIE Ui a3zepOaii-
JUKaHIIEB OTPACIU X03siicTBa. TrIcsaueneTHE a3epOaii-
JOKaHCKUE KJIaa0HIa OBIIH MIPEeBpAalieHbl B TOCEBHBIC
miomaa. COTHH KapaBaH-capacB, MeUeTel, Meapece,
MHHAapEeTOB, 0aHb U JPYTUX HCTOPHKO-apXUTEKTYPHBIX
MaMATHUKOB A3sepOadipkaHa OBUTH CTEpTHI C JHIA
3emum» [9, ¢.8].

O ToMm, 4YTO apMsHE BcCerja IpPETeHIOBAIH Ha
HAIllM TEPPUTOPUH, TIPHYEM Bce HE TOJbKO Ha Harop-
HbIH Kapabax, CBUIETENbCTBYET KHUTI'a M3BECTHOTO UC-
topuka @wuunna Oko3bsiHua «Mcpaun Opu. Jlapen
ITanmopsl». ABTOp B JaHHOM KHHUre M3jaraer Inepe-
MMICKY apMsIH, WX IUIAHBI O 3aBOEBAHMM HAIIAX TOPO-
noB. Harmpumep, HCTOPHUK pacKpbIBaeT MUCbMO, B KOTO-
POM apMsiHE TUIIYT: «..., YTOOBI K paccBeTy NPHUOBITH
B lllemaxy, xoTopas orpomHa, kak K&nmpH, HEykper-
JEHHasl, TIe €CTh OJWH YIPABISIONIUIA U3 MEPCOB...»
[16, c.151]. Vnum xe «Illemaxa —Topox O4eHb GOTaTHIH
U TOPTOBBIHA, 0€3 KaKUX-JIMOO BOWCK BHYTPH...» [16,
c.151]. «Ectp ropox Opaybazn, oH HOTHOCTBIO TyperL-
kuit...» [16, €.152]. Urak, aBTOp pacKkpbIBaeT BCe Taii-
HbIC MEPEIMCKU MEJIMKOB, NX KOBAPHLIC IJIaHBI 110 3a-
XBaTy Tepputopuii Azep6Oaitmxana u Ocmanckoit Typ-
IUHU.

WuTepecHO, HO OOBEKTUBHO HACTPOCHHBIC JIFOAN
HaxOJATCS U CpPear eBpoIieiickux aBropoB. Hampumep,
cnoBa Qpanmys3a XX.ManeBunsa 06 apMIHCKOW aruTa-
UM CTaJM MPOPOYECKUMHU: «JlJ1s1 TOr0, YTOOBI OCTaHO-
BUTH 3TOT MPOU3BOJ apMSHCKOW MPOTIaraHipbl, PHCKY-
oI UMeTh i Oymymero EBporsl BecbMa TsDKKHE
MOCIIEACTBHSI, HEO0X0IMMa peaKLus BCeX 3paBOMBIC-
JSX Jrroaei» [8, ¢.115].

3aknwuenue

Hcexons u3 Beero BbIIECKA3aHHOTO, MBI €IIE pa3
yOexaaeMes B TOM, YTO apMSHCKHE IIOBUHUCTHYECKUE
CHJIbI, BO BCE MEPUOAbI UCTOPUH, IIJIU HA BCE KpaﬁHO-
CTH, YTOOBI OCTUYb CBOCH 3aBETHO MeIH — CO3IaHuUs
«Benukoit ApMeHHU», TOCYIapCTBa, KOTOPOTO HE
OBLTO, HET M HE MOXKET OBITh HA TOJUTHICCKON KapTe
mupa. Takum 0Opa3zom, OpemoBas uues sl CO3aHUs
«Bemukoit ApMeHHI» OT MOPS 10 MOPSI Ha YY)KOH Tep-
PHUTOPHH SIBIISIETCS TIIaBHOM JINHKEH BO BHELHEH 1OJIH-
THKe arpeccopckoii Apmennu. Bo BpemeHa mapckoi
Poccun u 3a roael cymectsoBanust CCCP coBerckas
Poccust Takke mpoioipkalia o OTHOIIEHUH K AzepOaii-
JDKaHy arpecCOPCKYIO MOJIUTHKY, C IENBI0 NMILUIEMEH-
TanuMu cBOMX IutaHoB Ha FOxxHoM Kaskase, uToOBI CO-
3/1aTh ceOe TUTaIIapM Ha 3TUX TEPPUTOPHSX, IIPH STOM
MOJIB3YSICh OOLIMPHOM MOANEP’KKOH TakKe MPAHCKUX
BJIACTEH.
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This article is devoted to the review of theoretical approaches to the study of migration processes. The

paper considers historical, economic, political, geographical, demographic, sociological, and legal ap-
proaches. The issues of defining migration in the interpretation of the above-mentioned scientific ap-
proaches become central in the studied problem. Of particular scientific and theoretical importance are the
essential characteristics of migration, each of which complement each other. The purpose of our work is to
analyze current theoretical trends in the consideration of international migrations.

AHHOTAIUSA

,Z[aHHaS[ CTaThiA IIOCBALIICHA 0630py TCOPETUUCCKUX MOAXO0A0B K U3YYCHUIO MUI'PAITMOHHBIX MPOLECCOB. B
paboTe paccMaTpHBAIOTCSI MCTOPUYECKHH, SKOHOMHUYECKUM, TMONUTUYECKU, reorpaduyueckuii, aemorpaduue-
CKHﬁ, COHHOHOFHQGCKHﬁ, }OpI/II[I/ILIeCKI/Iﬁ 1oaxoabl. B PICCJ'IGL[yeMOﬁ HpO6J'IeMaTI/IKe HCHTPAJIbHBIMH CTAHOBATCA
BOIIPOCHI KaCArOIMUECA OMPCACIICHUSA MUTPAIIUU B UHTCPHPETAIIUN BbINICYKAa3aHHBIX HAYYHBIX ITOAXO0I0B. 000606
HAYyIHO-TCOPCTHUYCCKOC 3HAUCHNC NMCIOT CYIIIHOCTHBIC XaPAKTCPUCTUKU MUT'PALNH, KAXKI0C U3 KOTOPBIX AONOJI-
HAIOT ApYyr-apyra. HeJ'H)}O Hamrei pa6OTBI SABJIACTCA aHAJIM3 COBPEMCHHBIX TCOPETUUCCKUX TeHZ[eIlI/Ifl B paccMOT-

PEHUH MEXIYHAPOAHBIX MUTPALIHIA.

Keywords: migration, migration process, historical approach, sociological approach, legal approach,
geographical approach, economic approach, political approach.

KiroueBble ciioBa: MUrpaIsi, MUTPAIIMOHHBIN MPOIECC, UCTOPUIECKUIN MOIXO, COIIMOJIOTHYECKUI TOA-
XOJI, FOPUIUIECKUH ITOAXO0]], TeoTpapuIecKuii MOIX01, SJKOHOMUIECKAN TIOXO/T, TIOIUTHIECKIH MOIXOI.

Murpanus B COBPEMEHHOM MHpE IpHOOpeTaeT
rio0anbHbEIH Xapaktep. [loHATHE MHMrpanust Kak Tep-
MHH TIOSABUJIOCH U 3aKPEIUIIOCH B 3aKOHOIATCIIBHBIX
aKTax rocyJapCcTB COBEPIICHHO HemaBHO. OHAKO caM
MUTPAIMOHHBIH Mporecc GepeT cBoe Hadalo ¢ BO3HUK-
HOBEHHEM denoBeka. CTOUT OTMETHTh, MUTPALUS TIPO-
HCXOAWIA U3-32 UCTOPUUYECKUX, IKOHOMHUYECKHX, MO-
JUTHYECKIX, CONAANBHBIX (JaKTOPOB MM coObIThil. B
HUCTOPHU OYEHb MHOTO IIPOCTPAHCTBEHHBIX IIepeMellIe-
HUH, CBA3aHHBIX C TEMU WJIM UHBIMU COOBITHAMH. Tax
HampuMep, Benmkoe mepeceneHne HapoaOB, IEPUONT
nocne Bropoit MupoBo#l BOiiHBI, BOKHAa BO BreTHame,
penpeccun B rop1 COBETCKOTO CO03a M Tak Aaiee. B
pe3yabTaTe MCCIEIOBaHUS MBI PAaCKPBUIM CYIIHOCTb
MIOHATHS MU DAL,

Murpanys 0XBaThIBaeT BCE CTPaHBI, MPHBOIS K
HM3MEHEHHI0 O0IIeCTBa WM pernoHa. B ocobeHHocTH

MUTpanys NoJay4yuia Iupokuil pazmax B XXI Beke, ko-
rJa Hayajaoch pa3BUTHE MPOMBIIIJIEHHOCTH, TEXHOJIO-
i 1 uHHOBanuH. Ilo comumonoruyeckoii orenke, OT-
Jiena HapoJoHaceneHus [lemapraMeHTa mo 3JKOHOMHYe-
CKUM ¥ COIMaJbHBIM Bompocam OpraHuzanuu
OO0wvennHeHHBIX Harmii, ceroqus B Mupe ¢ HaceJIeHuEeM
7 MIpz 4YenoBeK 1o KpaiHed mepe 214 MIIH TpOXH-
BAIOT 3a MpeIeslaMu CTPaH, TIe OHU POIMIIHCH [ 1, ¢.52-
53]. BrlensnoxeHHOe MOKa3bIBAET, YUTO MUTPALIMOH-
HBIM TIPOIECC 3aHMMAET OIPOMHYIO POJIb B )KH3HHU 00-
IIECTBA.

[TepBocTeneHHOE 3HAYSHHE 151 PEIICHHSI TOCTaB-
JICHHBIX HAMH 33124, UIMEIOT UCCIICIOBaHUS, HETIOCPE-
CTBCHHO HAIIPABJICHHBIC HA U3y4cHHE (PEHOMCHA MU-
rpamun. [IpiBiekaioT BHUMaHHE B aCTIEKTE HAIIETo HC-
clieZloBaHUsT pabOTHl KPYIMHBIX VUYEHBIX. BriepBbie
CHUCTEeMAaTHUECKOE HCCIeI0OBaHUuEe TMpoOJieMbl OBLIO
Hayato E. PaBenmreiinom B 1885-1889 rr. BaxxHpiMm
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JUIL HAIIErO MCCIECIOBAHUS SBIIETCS OIpeIeiiCHHe
«MUTPAIHS», MPEUIOKEHHOE YIEHBIM: «ITO — MOCTO-
SHHOC WJIM BPEMECHHOC M3MECHCHUC MECTOXUTCILCTBA
9eNoBeKa, Kak HeMpephIBHEI mpotrece» [2, ¢.167-168].
3acnyKuBaeT OBITh OTMEYEHHBIM 4YTO aBTOP CBOEM
Tpyae o0o3Haumn |1 3aKOHOB MUTpAITHH.

CymecTByeTr psig paboT, MOCBAIIECHHBIX OIpese-
JICHUIO TIOHATHA MUTpALUU. BrisiBnenue CHCHI/I(I)I/I‘IQ-
CKHAX 0COOCHHOCTEH ()CHOMECHA «MUTPAIH» SBISCTCS
TEM OCHOBaHHEM, Ha KOTOPOM CTPOSITCSI BCE OCTaJIbHbIE
acnekTsl uccinenosanud. Eme B 1978 1. JI.JI. Pe16akos-
ckuil B cBoeM Tpyae «Muzpayus nacenenua: npo-
2HO3bl, (hakmopsl, nonumuKay OTMEUal, 4To «B Jie-
Morpaduyeckoil Hayke, Kak, BIPOYEM, W B APYTHX
HayKax, U3ydaromux Murpaiuro, Hu OJHO MOHATHEC HE
HMMEET CTOJBKO PAa3INYHBIX TPAKTOBOK KaK MUTPAITHS»
[3, ¢.70]. Heo6x0auMO OTMETUTH, YTO C KAXKIBIM TO-
JOM YHCIIO TPAaKTOBOK pacTeT. BerienmctBue sToro B
HayYHOU cpejie BCTPEUaeTcsi MHOXKECTBO MpUIIaraTeib-
HBIX, KOTOPBIE B CBOIO OUYepeb KOHKPETH3UPYIOT Tep-
MUH «MHUTrpaims». Hanpumep: ce3oHHas, BpeMeHHas,
TPYIOBasi, CENbCKasl, 00pa3oBaTeIbHAs U T.I.

ITo JI.JI. PribakoBCKOMY, KOTOPBIM MPEITOKHIT
(dopMynupoBKYy mOHsATHA Murpauust B 1987 roxy:
«...15000€ TeppUTOpPHATTEHOE ITepeMeIIeHIe, COBEpIIIa-
IoIIeecs MEXy pa3IMYHBIMU HACEIEHHBIMU TyHKTaMHU
OJHOM WM HECKOJNBKHX aJIMHUHHCTPATHBHO-TEPPHUTO-
PpHATBHBIX SIUHHUII, HE3aBUCHMO OT IIPOJIOJDKUTEIBHO-
CTH, PETYISAPHOCTU U LIEJIEBON HAIIPABICHHOCTH MpPEa-
CTaBISIET COOOH MHTpalUi0 B IMHPOKOM 3HAYCHUU
aToro cioBa» [3, ¢.26]. Micxoast U3 ero ornpeneicHus,
MBI BUAMM, YTO, MUTPaNWs HACEIEHUS — 3TO MHOTO-
MEpHOE SIBJICHUE, ITPUYMHBI M TOCIIEICTBHS KOTOPOTO
JOJDKHBI paCCMAaTpUBATLCA Ha BCEX YPOBHAX TaKUX KaK
Makpo ¥ MHKpO. ABTOp BBIJIENsIeT TpH mojxosa. [lep-
BBI TI01X0/1 BKJIFOYAET B ce0s1 Bce MHOrooOpasue npo-
CTPaHCTBCHHOTO JIBIKCHHUS HacelleHWs. Bropoii mox-
XO0J1 — MepeMeLIeHNE MEX/ly HaCeJICHHBIMH ITyHKTaMH,
MIPEeCTaBIsAeT cO00H IBYCTOPOHHEE ABMKCHHUE MEXKIY
MECTOM JKHTEJIBCTBA U cepoit Tpyaa, yueosl. JlaHuas
MUTPAIsT MOXKET HMPUBECTH K IOCTOSHHON WM Bpe-
MEHHOI CMEHE MecTa XHUTeNbCTBa. TpeTui noaxon —
9TO IMPOILIECC MPOCTPAHCTBEHHOTO JIBM)KEHUsI Hacele-
HUS, KOTOPBIA IPUBENET K TePPUTOPHAIBHOMY Iepe-
pacnpezaenenuto [3, ¢.21-22].

B obmenpunsTO# Hayke «MUTPAIU» B IEPEBOJIE
¢ JJaTHHCKOTO (migratio) 03HavaeT repeceyeHue, nepe-
memieHue [4, ¢.160], HO CTOUT OTMETUTh, YTO OHH HE
uneHTuaHbL. Cdepa Takux UCCIeTOBAaHUN BechMa pas-
HOOOpa3Ha U TIOJIy4YHJIa OCBELICHUE B PsZe HAYYHBIX
TpyzaoB. [IpuBenem Bce TPaKTOBKH JaHHOTO (peHOMEHa.
WutepecHslit ¢akT, B cBoeM Tpyze npodeccop MI'Y
B.A. Honnes «MexayHapoaHas MHATpaIUs Hacele-
HUS: TEOPHUSI U UCTOPUS M3YyYEHUS» OTMETHJI, UTO B
OTE€UECTBEHHOW JUTEepaType HacuuThiBaeTcs 36, a B
3apy0exKHO 27 ompeeneHui TepMUHA «MHTPAaIIH
[5, ¢.19]. Murpanus — ogua u3 GopM JBHKEHHS HACE-
JICHHsI, TP KOTOPOX TepeMeHa MecTa KUTEIhCTBA Ha
OoJiee WM MEHEEe 3HAYNTEIILHOE PACCTOSIHUE M BpeMs
COTIPOBOXKIAETCS OOIIECTBEHHO 3HAYNMBIMHU SKOHOMH-
YECKUMH, COIMAJIBHBIMH, JEMOTpadHIeCKUMH U ApY-
THUMHU ITIOCJICACTBUAMU (HOSI/ITI/IBHBIMI/I N HCTAaTUBHBIMU,

SBHBIMH U CKPBITBIMH, TEKYIIIUMH U JJONTOCPOIHBIMU U
T.1.) [6, c.24].

Heo0x0aumMo o uepKHyTh, 4TO BOIIPOCHI MUTPa-
LIMY MCCIIEN0BAIM PSII YUEHBIX TaKuX Kak, A.Y. Xompa,
b.C. Xopes, M.B. Kypman, M.b. lenncenko, B.1. Tle-
peBeneHIIeB ¥ MHOTHE pyrue. [1o nmpemnoskeHuio KaH-
mnara unocodekux Hayk E.JO. CanoBckoit «murpa-
U — 3TO MepeBIDKEHNE HaceleHHUs uepe3 rocyaap-
CTBEHHBIC TDAaHMIBI, CBA3aHHOE C MEPEMEHOM
MECTOXHTEIILCTBA M Tpelylollee BHYTpUToCynap-
CTBEHHOTO M MEXIOCYZapCTBEHHOTO PETYIHUPOBAHUS
[7, c.20]. Ilo namemy MHeHHIO, naHHas (QOpMyJIH-
pOBKa, y3KOHAIpPaBJICHHAS TaK KaK HE MOBECTBYIOTCS
MOTHUB M CPOKH MHTDallH.

AY. Xompa o0BeIUHUI ONpEAETICHUs TepMHUHA
«MUTpALS» HA TPU TPYIIIBL: TIepBast TpyIa — HoApa-
3ymeBaeT co0oii pacnpe/iesieHue M0 TePPUTOPUATBHOIM,
OTpacieBod, Mpo(hecCHOHANFHONW M COLMANBHOW OC-
HOBE; BTOpas TPYyIIa — NPEACTaBISIET COOO0M COBOKYII-
HOCTh MEXaHMYECKHX, NPOQecCHOHaNbHBIX, OTpacie-
BBIX IIEPEMEICHNH; TPEThsI IPYIIa — OXBATHIBACT JIIO-
06oe mepemeleHre B mpocTpaHcTee [8, ¢.5 — 6]. B
3akone o murparnmu PecryOommkum Kazaxcran maercs
XapaKTepUCTUKA U OTIpeJieNIeHIe OHATHIO: «KMUTPAIIUS
— 3T0 0e3BO3BpaTHOE, BPEMEHHOE, a TaK)KE CE30HHOE
nepemenienre ¢usnyeckux sy u3 Pecriyomuku Ka-
3aXCTaH, a TaKKe IepecelieHHe (QU3NYECKUX JIUI
BHyTpH PeciyOonmuku KazaxcraH, cBsi3aHHOE CO CMEHOM
MeECTa )KHUTENbCTBA U PaboThD» [9, ¢.275].

JILJI. PeibakoBCKHiA B CBOEM TPYAE CHCTEMAaTH3H-
pOBaJI BCe ONpPENENEHUsI MUTPALlUU B YEThIPE TPYIIIIHI,
10 CYIIHOCTHOMY HOAXOdy. PaccMOTpuM deTbIpe
IpYIIBI A€TaIbHO: TIEpBasi IPYIINa BKIIOYAET B ce0s Ta-
KHe€ TIOHATHUS KaK MHUTPALMOHHBIA MPOIECC U pe3yiib-
taT. IIpencraBurenu nepsoit rpynmsl: B.A. Cykos,
H.H. ®ununmnos. OHU XapaKTepU3YIOT MUTPALHIO KaK
TepeMelIeHNe BHYTPH CTPaHbI 110 Pa3HbIM HPHYUHAM
(oTpacneBble, TeppUTOPHANBHBIE, TPO(ECCHOHATIBHBIE,
connanbHbIe). Bropas rpymnmna BKirodaer B ce0sl OHS-
THSI «MOOWJIBHOCTBY», «mepemMerenney. Onanako JIJI.
PribakoBckuii 0oTME4aeT B TpyAe, YTO CIEXyeT OTIH-
4aTh MOOMIIBHOCTH OT TepeMenieHusl. MoOUIbHOCTD —
3TO CIIOCOOHOCTH K MHTrpauu. TpeThs rpymma pac-
CMAaTpUBAET MUTPAIMIO KaK CMECh BCEX BUIOB JABHKE-
HUSI, B OCOOCHHOCTH COLIMAIILHOTO U MUTPAIL[HOHHOTO.
[IpencraBurenem nannoii rpynms! 0611 M.B. Kypwmas,
B CBOMX TpyJax OH Jajl OIKcaHue 00pa3oBaTeIbHOM,
npoQeCcCHOHANBHON U MPOU3BOJCTBEHHOW MUTpPAIIKH.
[Ipumen x BbIBOAy OOBEAWHHMB BCE ONPEACICHHS B
OJIHY W JIaJ MOHSITHE «CcolalbHas Murpamus». Oopa-
THUM BHUMaHHE Ha YETBEPTYIO IPYIILY, KOTOPYIO MpH-
3HaNM OOJIBLIIMHCTBO Y4eHbIX. /laHHas rpynmna xapak-
TEpU3yeT MHUTPALHIO KaK TEPPUTOPHAIBHBIC IEpeMe-
menus. Crola OTHOCAT BHYTPU- NOCEIEHHBIE U MEX-
nocenenHbie nepementenus [ 10, ¢.224]. Cnemyer oOpa-
TUTh BHUMAaHHE B HAay4HOH O0OJAaCTH BCTpPEUArOTCS
MHOTO MpHJaraTeIbHbIX, KOTOpble KOHKPETU3UPYIOT
camo nioHsiTue. HanpumMep: BeIHYKA€HHAS, ZOOPOBOIb-
Hasi, IOCTOSIHHAsI, BDEMEHHAs!, MassTHUKOBAsA, CE30HHAS,
YEeITHOYHAsI, SJKOHOMHYECKasi, TPyZOBasi, CEIbCKasi, T0-
poJAcKasi, MeXAyHapoJHas U TaK Jajee.

I'mybokoe M BCecTOpOHHEE pPacCMOTpPEHHE pas-
JWYHBIX ACTEKTOB TEOPUH MHIPAUU COACPKHUTCS B
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TpyAax 3apyOeXHBIX HCCIeIoBaTele, TIe Haercs
Hay4qHOEe oOocHOBaHME. A. 3010epT B X0OJ€ CBOETO HC-
cienoBaHus, ananuzupys tpya E. PaBenmreiina otme-
TWJI, YTO ABTOP B CBOEM TPyZIE AONYCTUJ YIYILEHHE:
«MEXIYHapOIHAsT MUTpAlMsl Pa3BUBACTCS MO TEM Ke
3aKOHaM, YTO W BHYTPEHHsS MuTparus». «Pe3yibTa-
TOM 3TOTO — oTMedaeT A. 3010epr — SIBUIIOCH MOSIBIIE-
HUE TEOPETUIECKON MapaJIUTMbl, JTUIIb OTAaJIEHHO CBSI-
3aHHOH ¢ peanbHOCTRION [11, ¢.270].

B 3TOM KOHTEKCTE MpeACTaBIseTCs BECbMa aKTy-
AIBHBIM OIpeneNicHne, naHHoe B pabdorte [I. Macces:
«CrieruanucThl mo 0OIIeCTBEHHBIM HayKaM TIOIXOISAT
K M3Y4EHHUIO MHUTpalMd HE ¢ MO3WIUI obmei mapa-
JUTMBI, @ C TO3ULIMNA Pa3HbIX U KOHKYPUPYIOLIUX APYT
C IpYyroM TEOPETHUYECKUX BO33PEHUH, pa3IpoOIeHHBIX
MEXIY TUCLUUIUIMHAMHU, PETHOHAMH U UACOJIOT UMM
[12, ¢.700]. Baxxuslit axt B padote J]. Macces 3axito-
YaeTcsl B OMNPEACIEHUM CYHNIHOCTH MEKIYHapOIHOM
murpar. Oco0oe 3HAYCHHWE B CBETEC HOBBIX 3324
npuobperaer papadorka [yrimacom Macceem B 1990
rojy B COaBTOPCTBE C MCCIEAOBATEISIMH, MEXIyHa-
ponHO#l Teopuu Murpanuu. JlaHHas TeOpHs pacKphbl-
BAaeT MOHATHE MUTPALUU KaK CBS3b S3KOHOMMYECKOH,
MOJIATHYCCKOW ¥ OOIIECTBEHHOM XM3HU. MexayHa-
pOAHas MUrpamnus BO3HUKAET M3-3a HEJIOPA3BUTOCTH
rocynapcTsa [13, ¢.150].

[IpyHIMOMAIBHO HOBBIE PELLIECHUS B UCCIIENOBA-
HUM MUTPALUU IpeliaraeT 3KOHOMUYECKasi HayKa BO
BTOpOIi mosioBuHe XX Beka. OCHOBBIBAEeTCS Ha IPUTSI-
THUBAIOIIAX ¥ BEITAJKUBAIOIIUX (PaKTOpax, OepymIumx
CBO€ HayaJlo C TUIOTE3 HEMEIIKOTO HCCIeN0BaTeNs
Opucr ['eopr PaBenmTaitna. B sxoHOMIUECKOM TOJI-
XO0JIe 3apojaujiach HOBask TEOPHUS TaK Has3blBaeMas
HEOKJIaCCHUECKas, COTJIACHO KOTOPOMY YEJIOBEK JI0JI-
JKCH MUTPHUPOBATH C OOJNBIIOI BHITOOW W HAUMCHB-
M 3aTpatamu [ 14, ¢.25]. B ucciemyemoii mpo6iie-
MAaTUKE LEHTPAJIbHBIMU CTAHOBATCS BOIIPOCHI PEryJIU-
POBaHUs CIIpOCa W MPEIUIOKEHHsI Ha PBIHKE paboueii
cuibl. BaXHBIM 111 MCCIEN0BAaHUS SIBJIIETCS TIOJI0XKE-
HHUE O TOM, YTO COTJIACHO HEOKJIACCUYECKOW Teopuu
MUTpAIiH, B 00raThie CTPaHbl JODKHBI MUTPUPOBATH B
OCHOBHOM Oemneimue maroad. OIHAKO CTOUT OTMeE-
TUTh, YTO B alpPHOPU MHUTPUPYIOT B OOJIBINIUHCTBE
MPEACTABUTENM CPEAHETO KIIacca U3 Pa3BUTHIX CTPaH.

Murpanusi SBJsIETCS UCTOPUYECKUM IPOILIECCOM,
KOTOPBII MOBIUAN Ha )KM3Hb MHOI'MX Hanuil. Kak Mbl
OTMETHJIN BBIILIE B HAYKE MHOKECTBO MOJIX0JIOB B U3Y-
YCHUU MHTpAIK Kak (eHoOMeHa. BeimencTeue 310 Be-
JIET K KOMIUIEKCHOMY H3Y4YEHHIO BCEX IOJIX00B, B pac-
CMOTpEHUU HanboJsiee 3HAaYUMBIX. 1101X0/1BI, KOTOPBIE
CMOTYT OTBEUYaTh TPEOOBAaHMSIM COBPEMEHHOCTH IS
peuieHus Tex Wik UHBIX 3a7a4. B Hayke Boaensior 17
OCHOBHBIX MOAXOJI0B B U3Y4EHUM MUIrpauuu. JlaHHbIE
MOAXO0/AbI MOApa3AessitoTcs Ha 45 HaydHBIX HallpaBJie-
HUW, 15 HampaBJeHWH COCTABIIAIOT SKOHOMHYECKUN
MOAX0J, 5 Ha COLIMOJIOTMYECKUN, 4 MUTpallMOHHBIN, 3
Ha JeMorpadu4ecKuii, 2 Ha THIIOJOTUICCKUMN, HCTOPH-
YECKUH, NOJUTHYECKUNA. PaccMOTpUM KaXkK bl TOIXO 1.

[Monutnyeckuii MoaX0] H3y4daeT MOJUTHUYECKUE
CcTOpoHBI MUTrpanuu. IlonuTuyeckuil moaXod COCTOUT
13 MOJIUTOJIOTUYECKOTO HAIIPABJICHUS! U TEOPUH UHCTH-
TynuonanusMa. [lonutuyeckass MUTpanus pPeryinupy-

eTcs rocymapcTBoM. IIpeacTaBuTensiMu IMONUTOIOTH-
YEeCKOTO HalpaBIICHUSI IPUHATO CUUTATh: A. 30110epT B
1981-1989 rr. 3aHUMAJICS UCCICAOBAHUSIMU B JTAHHOM
obmactu, A. Hoyru (1987 r1.), M. Beitrep (1990 1.).
IlepBocTeneHHOe 3HaUEHUE AJIS aHATIM3a TOJIUTOJIOTH-
YCCKOT'O HaIpaBJICHUA, UMCIOT HCCIICA0OBaHUA, HCIIO-
CPEICTBEHHO HAIpaBJICHHbIE HA W3y4€HHE MHIPALUU
10 TUILYy MEXAYyHapoaHOU. /laHHOE HanpaBJIeHUE NIOJ-
pa3zymeBaeT co0oi Kak B3aUMOACHCTBUE MEKIY TOCy-
JapCTBaMM, B XOJi€ KOTOPOTO IMPOUCXOJUT FOPUCIUK-
nus. Teopuss MHCTUTYIHOHATN3MA B KAa4eCTBE HM3HA-
YaJbHOTO IMyHKTa BHIWT YCHJICHWE MHIpalUU 4epe3
pa3BUTHE pa3HBIX OPraHMU3allUi, OKA3bIBAIOUINX IO-
MOIIlb MUTPaHTaM. SIpKUMU MPEICTABUTEISIMA JAHHOM
Teopuu NpuHATO Ha3bBaTh: JK. Tamuuoc, [Ix. Xommm-
¢ung, A. 3ombepr.

[Mpusnexaer BHuManue pabora IO.I. Edumona
«[lomuTHaeckass MUTPAHMONIOTHS: MHTPAIlHOHHBIC
MIPOIIECCHl B KOHTEKCTE MOJUTHYECKHUX MPOOIeM» U
A.B. Tonmnuna «Murpamus HaceaeHus 1 GOpMUpPOBa-
Hue TpyaoBeIx pecypcoB B CCCP u Ha noctcoBeTckoM
[IPOCTPAaHCTBE: TEHACHUMM M pPEryaupoBaHue». B
Tpyne A.B. TommnmmHa paccMaTpHBAIOTCS TPOOIEMBI
MUTPALUK HAaceJeHUs U TPYIOBBIX pecypcoB 3a 1973-
2019 rr. OTpakeHsI BIMSHAC MATPAIH HA TpaHchop-
MalMI0 3THOAEMOTpaduUecKux CTPYKTyp, Ha 3aHf-
TOCTh HaceneHus. Ha ocHOBe pe3ynbTaToB aBTOp pas-
pabaTeIBaeT IUIAHOBHI MEXaHHU3M PETYIHPOBAHHS
Hacenenus [15]. Crnenyer oTMETHUTh, YTO B paMKax
MMOAX0Ja TPOBOIATCS WCCICIOBAHUS MHUTPAIIHOHHBIX
MPOLIECCOB B chepe roCyAapCTBEHHBIX CTPYKTYP, KOTO-
pBI€ OKa3BIBAIOT IOMOIIb MUTPAHTaM.

Jemorpaduueckuii MOAX0I B CBOK OuYepeib
MPECTaBISIET UCCIIEAOBAHMS KAaCAIOIINXCS YesloBeye-
CKUX PECYpPCOB, UUCIEHHOCTH, HAIlMOHAIBHOIO CO-
craBa. JleMorpaduyeckuii Moaxo]; COCTOUT U3 0o0IIeH
TEOpUH HApOJOHACEICHUs, NeMOTpadUIecKuil mepe-
XO0JI, HyJIEBOE CaJIbJI0 MEXIyHApOAHON MUTpaLluy U 3a-
Memraromas Murparus. [1lo Teopun obmero HapogoHa-
CEJIEHHsI CYIIECTBYET HECKONBKO TOUEK 3PEHHUs, KOTO-
pBIe MOKHO CBECTH K IBYM OCHOBHBIM. llepBast Touka
3peHHs, MUTpanus Kak IeMOTpaHuUuecKuil IMpoIecc,
IIPsIMO BO3JEMCTBYIOLIUI HAa BOCIPOU3BOACTBO Hace-
JICHHUs, BO3PACTHYIO, IIOJIOBYIO CTPYKTypy. Bropas
TOYKa 3pCHUA, MUT'pALHAd — MHOI'OI'paHHOC SBJICHUEC,
BKIJIFOUAIOIMIMNA MOJHUTHYCCKUM, SKOHOMHYCCKUM, T'eo-
rpaM4YecKuii aCTIeKTh, OKa3bIBAIOIINE BIMSHIE Ha JIe-
Morpaduio B obmiectBe. [IpencraButensMu JaHHOM
teopuu sBisitoTcst A. CoBu, /M. Banentent, A. Ksa,
H. 3Bepes.

B pesymerate m3ydeHus aeMorpaduveckoro Ie-
pexoja, ObLI TOJIy4eH MaTepHaj, aHajiu3 KOTOpOro
TTO3BOJIMIT 3aKJIIOYUTh YTO JAHHAs TEOPHS MOCIEeN0Ba-
TEJBHO U3MEHSETCS IIPU MePeXoJe OT AOUHYCTpUANb-
HOM K NMOCTHUHAYCTPHAIbHON sKOHOMUKE. Paccmarpu-
Bast HBOJIOIHIIO IEMOTPapIUECKOTO Pa3BUTHS BO Bpe-
MEHU U NPOCTpaHCTBE. bombIIOi BKIaL BHECIH B 3TY
teoputo K. /Iasuc, JI.boyr, V. Ilerepecon, B. 3emun-
ckuii, B. Honues, JI. PeibakoBckuii. BaxkHbIM 1 HC-
CIIEZIOBAHUS SIBIISCTCS 3aMEIIaroniasi MUTPAIHs CyIIl-
HOCTb KOTOPOT'O 3aKJII04aeTCs B CIIEAYIOIEM: KaK OCTa-
HOBUTH JACTIOMYJIALIAIO HacCeJICHHuA B Pa3BUTBIX
CTpaHax; KaK ObICTPO PEUINTH MPOOIEMBI CTAPEIOIIETO
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HACEJIEHHST; MOKHO JIM 3aMECTUTh MOJIOJBIMU MHUIPaH-
TaMH KOPEHHOE ITOKUIIOE HACeJICHHUE Ha PBIHKaX TPYAa.

B pamkax gemorpaduu penrarorcsi mpooieMbl H
3ajaqd B OOJACTM HAIMOHAIBHON 0e30macHOCTH
cTpanbl. Hanbosnee naTepecHsle Tpyasl o aemorpadu-
YEeCKOM IT0/IX0JI€ OCTaBIIIN MOCTIe ceOs HcCIeI0BaTel
B.C. Xopes, JLJI. PeibakoBckuii. Kuvra JI.JI. Peibakos-
ckoro «Muzpayusa Hacenenusa: nPozHO3bl, Hak-
mopbl, ROJUMUKA» COCTOUT U3 TpexX MOHOrpaduii. B
KaXI0M TOME pPacCMaTPUBAIOTCS pPa3HbIe aCIIEKTHI MU-
rpaun. B mepBoii MOHOTpaduH MOBECTBYETCS UCTOPH-
4YecKHe MEepeCceNIeHUs] HacelIeHHs 1o BceMy Mupy. Bo
BTOPOIl MOHOTpa(uu JaeTcsl aHAIIN3 U aBTOPCKast TPAK-
TOBKa CHCTEMBI Ie(UHUIININ TPUMEHSIEMBbIX ISl HCCIIe-
JIOBaHUsI MUT'PALIMOHHBIX ITpoLieccOB. B TpeTbell MOHO-
rpagun paccMaTpUBAETCS TEOPETHUYECKOE OIMCaHNE
Tpex CTaAui MUTPALIMOHHBIX MPOLIECCOB.

Cremyrouuii Hanboee 3HaYNMBIN TOIXOT: FICTO-
puuecknii. Ocoboe HaydYHO-TEOPETHYECKOE 3HAYECHHE
JUIs ICTOPUYECKOTO TOAXOAa MMEIOT HCTOPUYECKOe
HallpaBJIeHHE, HCTOPHUKO-AEMOrpauuecKoe, TEopus
HCTOPHUYECKOTO CTPYKTypaiu3ma. BecbMa mose3HsIMu
JUTs1 OOLITMPHOTO KpyTa HCCIeIoBaTeNe OKa3aInuCh pe-
3yJIbTaThl HCTOPUUYECKOTO HAMpaBIEHUs, KOTOPOE pac-
CMaTpHUBacT HCTOPHIO MUTPAIMOHHOTO JABM)KEHHS,
cOOCTBEHHO OOBSCHSOLIEE POJIb M 3HAYEHHE MHUIpa-
AU 7151 OTACTBHBIX TOCYAapCTB. 31€Ch YMECTHO 00pa-
TUTH BHIMaHHE YTO UCTOPHUYECKHUIT MOJXOJ U €ro Me-
TOABI TPUMEHSIOTCA IPU MCCIEIOBAHUH MHIPALHH.
SIpKUMH  TIpECTaBUTEISIMUA  TAaHHOTO  HAIPABICHHS
cuutaroT JI. Mox, X. lunep, A. Toitnbu, ®@. bpoaens,
A. llnemnaxos, 1O. Ksammn.

HanpaBnenue, paccMmarpuBaroliee MUTPALMIO B
KOHTEKCTE C MCTOPHUYECKOI IBOJIOINH AeMorpadude-
CKHX IMPOLECCOB, MOJIyYUSI0O HANMEHOBAHUE HCTOPUKO-
JaeMorpaduueckoe. YueHble, HCCIIeI0BaBIINE TAHHOE
Hanpasiernue: E. Kymumep, B. Kady3an, H. I'opckas,
A. Kaydman. Croja MOKHO OTHECTH TPYABL, B KOTOPBIX
ONHCHIBaeTCSA HCTOpHOrpaduss B 00JIacTH JaHHOU
cpeprl. Cambple UWHTEpecHble UM HMH(GOPMATHBHBIC
Tpyasl: B.M. Kaby3an «OMurpanns u pesMurpais B
Poccun B XVIII — nagane XX Beka», A.A. Kaypman
«K BoOmpocy 0 mpu4rMHax W BEPOSTHOW OYIYIIHOCTH
pycckux nepecenenuit»y. Tpyn B.M. Kaby3ana «Omu-
rpauus u peamurpanus B Poccuu B XVIII — nauane XX
BEKa» OJJHO U3 HAYKOEMKUX KHUT, B HEH HCCIEAYIOTCS
BHYTPEHHUE MUTPALMOHHBIE poLeccsl B Poccun, amu-
rpals HaceJIeH!s 3a pyOex, TMHAMUKA UX YHUCIEHHO-
CTH, pacceyieHus, uMmMmurpauus B Poccuto [16]. ABTop
Ha OCHOBE apXMBHBIX MaTepuasoB Takux kak PI'AJIA,
PI'MA, PTBUA momsiTancs packpbeITh EHOMEH IMH-
rpaiys U peaMUrpanus.

OcoOpIli MHTEpEC MPEICTaBISIET COLHOJIOTHYe-
CKMH TOAXOM, NMPEICTaBISIOMNA coO0l aHamu3 MH-
T'PaHTOB, TO €CTh UX CBSI3M U a/lallTallis B HOBBIX YCIIO-
BHSIX. YUNTHIBAIOTCS (PaKTOPHI BHYTPEHHHUE W BHEII-
Hue. HampaBiieHus CcOCTaBIIAIOIINAE JAHHBIA MOAXOL:
MIpHUTSDKeHNE — BeITaNTKuBaHue (pull/push), murpannon-
Has cUcTeMa CBsA3ei (ceTeil) win Teopus «MUTPalUOH-
HOW LeTn», KyIbTypOIOTHYECKOE, aCCHMMIIAIIHOHHAS
Teopusi, STHOCOLMOJIoruueckoe. Briepsele cuctemaTh-
YecKoe CIeIMajJbHOe HCCIeIOoBaHHE OepeTr CBoe
HayaJlo ¢ HaIlPaBJICHUs MPUTSDKCHNE — BBITAIKUBAHUE.

Murpanus paccMaTpuBaeTcsd Kak (YHKIHS OTHOCH-
TENFHOHM MPHUBIIEKATEIIFHOCTH CTPaH BbE3/a U BbIE3/a,
TO €CTh Urpaet akrop nputsHkenus. Hamuuue npensit-
CTBHH B CTPaHaX BE/IET K BHITAIKUBAIOMINM (DaKTOpaM,
TO €CTh MHTEPEC MUTPAHTOB B TIEpee3/ie YMEHbIIAETCS.
IIpencraBurenieM MJaHHOTO HAMpPaBICHHUS MPUHATO
Ha3biBath E. JIu.

[MpuHIMNMAIBHO HOBBIE pEICHHS MpPOOJIEMbI
JIaeT HAIPaBJICHIE MUTPALMOHHAS CHCTEMa CBsI3eH (ce-
Teil) WU TeOpUs «MUIPALIHOHHON Lienw». B ocHoBe Kko-
TOPOH JIGKHUT (PESHOMEH «COOOMIECTBO MHUTPAHTOBY.
Yro e mpencraBisger coboll naHHOE MOHATHE? DTO
MIOHATHE BKIIOYACT B €0 MEKIMYHOCTHBIE OTHOIIIE-
HUS, CBSI3BIBAalOLleeé MUTPaHTOB. [ yOOKoe M BcecTo-
POHHEE PacCMOTPEHHE PA3IMYHBIX ACHEKTOB JaHHOM
TEOPHHU COAEPKUTCS B TPyAax KPYMHBIX ydeHbIX []. I'y-
pak, @. Keiicec, /[. Macceii, A. CummoHc. AHaIu3 co-
LMOJIOTUYECKOTO TOJIX0/1a TTO3BOJISIET BBIACIUTH OJTHO
W3 BOXHBIX HANPABJICHUH TaK Ha3bIBaAEMOE KYJIbTYpO-
norugeckoe. CyTb JaHHOTO HAIPABIICHHUS COCTOUT B
TOM, YTO MHIpalys MPOUCXOAUT BO B3aHMMOJCHCTBUHU
MEXAy MHUTPaHTaMH{ JIBYX Pa3HBIX CTpaH U B paMKax
OTIPEJICTICHHON TEPPUTOPHH, OOBETUHAIOMHNX 00€ CTO-
poHbl. JlaHHOE HalpaBlIeHHE U3y4aIoCh Ha MEXJyHa-
pomHOM ypoBHe, TipencTaBuTensaMu X. Jcce, JIx. Pexc,
Jx. bBactamaHT B pa3Hble TOAbI.

BecbMa 1osie3HbIM Ul HAC B 3TOM HAIPaBJICHUU
OKa3alluch Tpypl Takux couuonoros kak T.H. FOnuna
«MurpauroHHbIE TIPOLIECCHI: TEOPUs, METOJOJIOTHS U
MIPaKTHKa COILHOJIOTHYECKOTO MccnenoBanus» u F0.B.
ApyTioHsiH «O mOTeHIMaae MeXITHUYECKON UHTerpa-
IIMHA B MOCKOBCKOM Meramnoiucey. HanOosbimii uare-
pec npexacrasnser Tpya T.H. FOnuna «Murpanuonssie
MIPOIECCHI: TEOPHsI, METOJOIOTHS U MPaKTHUKA COIHO-
JIOTMYECKOTO NCCIIEIOBAHUSD» OTPAKEHO aBTOPCKast TH-
MOJIOTU3AIMsL MOJIENIe MCTOPUYECKHX TpaHchopma-
U MUTPAaLMOHHBIX IPOLECCOB, UCCIEAYETCS 3HAYM-
MocTh  murpauuu. [IpoBeneHa cucremarusanus
3apyO€XHBIX KOHIIEMIWH, Ha OCHOBE KPHUTHYECKOTO
aHaJIM3a TEOPUH MHTETPAIMK AAaeTCsl OTBET Ha PsiJI BO-
mpocoB B oOyiactu murpanuu [17]. ABTOp B cBoeM
TpyZe IpOBEN COIMOJIOTHYECKUE HCCIEeIOBaHUI |
BCJIEJICTBHE PE3yIbTaTOB KOHKPETU3UPOBAJI HAIIpaBIIe-
HUSI, TEHICHIINA MHUTPAllMOHHBIX IPOIECCOB, IPEIIO-
JKWJI PSIZ PEIICHUM M0 yperyJlupoBaHUIO COIMATIBHBIX
OTHOIIEHUH MEX1y MUTPAHTAMHU M MECTHBIM Hacele-
HHUEM.

PaccmoTpum crnenyronuii moaxo1 OpUINYECKUi,
KOTOPOTO ONPEAEINISIOT HOPMAaTHBHO-IIPABOBBIE aKTHI,
JUIS YperylnupOoBaHUS COLUAIBHBIX OTHOIICHHU B JaH-
HO¥ ctepe. FOpuamuecknii MOIX0A COCTOUT U3 TIPaBO-
BEJUECKOro HampasiieHUus. [IpaBoBeaueckoe Hampas-
JEHHE MOKET OBITh 3aKOHOIATEIHHO-0053aTEIBHBIM
WIN peKoMeHaTeabHbpIM. CBOM MCCIIE0BAaHUS B 3TOH
ob6nactu ocraBun C. @uummnmos B 1973 roxy, A. AHu-
cuMoB B 1990 rony, A. Oscrok B 1980 roay u nocnen-
Hu# cpeau uccnenosareneit M. Tropkun B 2005 roxy.
JlaHHBIC ydeHBIC N3ydaJIl MUTPAMIO HA MEXIyHAPOI-
HOM ypoBHe. 3]leCb YMECTHO OOpaTHTh BHUMaHHUE Ha
Tpyael: B.JM. Mykomens «Anantanisi ¥ WHTETpanus
MUTPaHTOB B Poccun: BBI30BBI, peaiiy, HHANKATOPHDY
u M.P. BokyeBa «MurpanyoHHO€E IpaBO COBPEMEHHOU
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Poccuu: Teoperuxo-mpaBoBoii aHamm3» [18]. B MoHo-
rpadun B.1. Mykomens oTpakeHBI pe3ylbTaThl B3au-
MOOTHOIICHUSI MECTHOTO HaceleHus (0IHOIl TeppuTo-
puM) ¥ MATPaHTOB. LleHTpansHOE BHUMAHHUE yIEISETCS
K JIOCTYILy 00pa30BaHus, I'PaXJaHCTBA, 3JpaBOOXPaHe-
HUSL.

[IpuHIMIIHATEHO HOBBIE OTBETHI Ha BOINPOCHI B
001acTH U3y4YeHHs MUTPALIK JaeT reorpaduueckuii u
SKOHOMHUYECKHH moaxoabl. OHHM HWIparoT OOJBIIYIO
poib B cepe Murpanuud. DKOHOMHYECKUH IOJXOJ
paccMaTpuBaeT MHUTPALUIO B 00JIACTH Iepepacrpese-
JIEHUsI TPYAOBBIX PECYpPCOB, MOJACUET UUCIEHHOCTH
TPYAOCTIOCOOHOTO HaceneHus. JJaHHBII MoAX0 ] BKITIO-
YaeT B ce0sl TaKkue HalpaBiIeHUs KaK: MEPKaHTHIIN3M,
KJIaccH9ecKas, MalbTy3HaHCTBO, MapKCHU3M, HEOKIac-
CHYECKasl, TEOPHUS «UEIOBEYECKOTO KaluTaIa», KeiH-
CHAaHCTBO, MHPOBOI PBIHOK Tpy/Ja, HOBas 3KOHOMHUYE-
CKasl TEOpHUsI MUTpalluy U Tak fainee. ' myOokoe u Bce-
CTOPOHHEE PACCMOTPEHUE PA3IUYHBIX AaCIEKTOB
MUTpallid B 5KOHOMUYECKOM IUTAHE COIEPKHUTCS B
TpyJax U3BecTHbIX uccnenonareneit: T. Man, A. Cmurt,
A. Mapmann, T. Manstyc, 1. Macceii, K. Mapke, ®.
OHrensc 1 MHOTHE apyrue. Haydansie paboTsl, kKacato-
miyecs SKOHOMMUecKod Murpanuu: «Metogonoruye-
cKre TpoOIeMBl pa3paboTKH M peai3ally rocyaap-
CTBEHHOH MUrpanronnoi nomutukny O.J1. Bopobbea
[19,¢.90-100]. B cratse O./1. BopoObeBoii aHaIM3upy-
eTCsl MUTPALMOHHBIE ITPOLECcChl B cOBpeMeHHOH Poc-
cuiickoii denepannn. ABTOp IaeT OLIEHKY pealn3alun
MUTpAIOHHOH ouTHKH Poccnu B korIe XX B., hop-
MYJIUPYET METOJO0JIOTHYECKHE OCHOBBI Pa3pabOTKH U
peanu3aiy JaHHOTO MpoLecca.

Ocoboe Hay4yHO-TEOPETUYECKOe 3HAYEHUE B HC-
crenoBaHnd (PeHOMEHA MHUTPALUU UMEET CIIeTYIOIIni
nonxoJ: reorpaduyeckuii. ['eorpaduuecknii moaxon
COCTOMT W3 JBYX HalpaBJIeHHH: reorpauyeckoro u
ypbanuctuueckoro.  Mccnemys — reorpaduueckoe
HaIpaBJeHUE, Mbl UCXOAUM U3 OCHOBHBIX KOHIIENTY-
ANIBHBIX MOJIOXKEHHUH, YTO 3TO OAHO M3 IEPBHIX 3HAYHU-
TEJIEHBIX TIOX0/I0B, BHECIINX BKJIaJ] B U3y4ECHHH MH-
rparun. Mmeercs psx paboT B reorpapuyuecKux Xyp-
HajlaX, Kacalomuxcsi reorpaduueckux (akTopoB
MUTpAIMX. 3AeCh YMECTHO Ha3BaTh MMEHA BEIHKHX
yaeHbIX TakuxX Kak E. PaBenmreitn u B. 3enmuackuii. B
paMKax JaHHOTO HallpaBJIeHUS IOIy4aeT pa3BUTHE TaK
Ha3bIBacMble KapTorpaduueckue U rpaduveckue Me-
ToAbl. B manbHelieM M3y4eHMH MUTPALUH MOJTydaeT
passutue B pabotax X. /xoHca, A. Srenbckoro, B.B.
[okmumesckoro, A. AjekceeBa U MHOTUX JAPYTHX.
Tak, nHanpumep B Tpyzae B.B. ITokmumesckoro «Hace-
neHne u reorpadus: TeopeTHmueckne OYepKm» aBTOP
paccMarpuBaeT TeOPETUUECKHE POOIeMbl HaceIeHH s,
3aKOHOMEPHOCTH, AeMoTpaduieckre TEHICHINH, yp-
0aHM3alNI0, MHUIPAllMOHHBIE TPOLECCH, MEXIUCIH-
IUIMHAPHYIO CBA3b. [IpHHIMNNANBHO HOBBIE PEIICHUS
mpoOIeMBl B 00JIACTH MUTPAllMU JaeT ypOaHHWCTHYe-
CKO€ HalpasjieHHe. B 3ToM miiaHe Murpanus paccmar-
puBaeTcs Kak (h)akTop pasBHUTHSI TOPOJIOB U POCTa YHUC-
JICHHOCTH TropoJIcKkoro HaceneHusi. OcBeleHue Teope-
THYECKOTO  acleKTa  Halmulo  OTPAXEHHE B
MOHOTpausix, B psAe CTaTel, AUCCEpPTALMH TaKUX
kpynHbIX yueHsix K. [lesuc, A. Kammmon, . [TymaH,
M. Bpoxkepxod u npyrue.

Teoperuyeckuid aHajau3 JHUTEPATYPbl MO3BOJISET
HaM BBLJICNIUTH €€ OJHO HANpaBICHUE B U3y4CHUU
MUTPAIMOHHOM TeopHH. DTO — FeHJIepHBIN acIeKT, KO-
TOPBIA TOJpazyMeBaeT cOOOM MHUTpAIHMIO IKESHIIHH.
BrsiBnienne crienuduueckux 0coOEHHOCTEH TeHaep-
HOM MUTpAalliU CBSI3aHO C aKTHBH3aIMed (peMUHUCTH-
YECKOI0 ABMXKCHMS OXBAaTHUBIIEE MHOTHE CTPaHbI 3apy-
6exbst B 1960-1970 rr. MccnenoBanueM TeHIEPHOTO
MOJX0/1a 3aHUMAINCh ydeHble X. 31M0THUK, M. Mopo-
kBacul], H. Oitiu u apyrue. BecbMa none3HsiMu amst
HAC OKa3aJIMCh PE3YNBTAThl HCCIEJOBAHUI COLMOIIOTH-
YECKOH 10JIU JKEHILUH B CTPYKTYpEe MUTPALIH, B KOTO-
POM J10JIs1 )KEHIIMH KoJiebnercs B paitone 50 % [20, c.1-
2]. Ocoboe 3Ha4YEHHUE B TCHICPHOM ITOIXO0C IPHOOpe-
TaeT PacCCMOTPEHHUE MIUPOKOTO Kpyra BOIPOCOB TaKUX
KaK ITepeceIeHIecKoe MOBEACHNE, 00ECTIEYeHHOCTD pa-
00TOi1 KEHIIMH-MUTPAHTOB, COLMATILHBINA CTATYC YKEeH-
II1H, aIalTalus B HOBBIX YCIOBHAX U TaK JaJIee.

BaxxHbIM A7 HCCENOBAHUS SIBJIETCS ONMCAHUE
(eHOMEHA MHTpanusl HEMELKHM HccienoBarenem T.
[IIBapu. B cBoeM Tpyne oH OTMEUAET, 4YTO MUTPALUOH-
HBIE PEXKHUMBI BXOJIAT B cocTaB cucteM. Kpome Toro, oH
MPEUIOKHI CBOIO TEOPHUIO, BMECTO TEPMUHA MUTPALIH-
OHHBIE CHCTEMBbI OH UCIIOJIb30Bal MOHITHE MUTPALUOH-
Has KoH(purypamus [21, c.14]. B ero Tpyzae mpociexu-
BAETCsl UHTEPECHAs TOUKA 3PEHUS: MUTPALUs HA TOCT-
COBETCKOM IIPOCTPAHCTBE CTaja COCTABHOM YaCThIO
MHPOBOTO MHIPAl[IOHHOTO MOBMXKEHHS, BCIEICTBHE
OHO BJIMSIET HA MUPOBOM NOTOK Murpauuil. 13 ckazan-
HOT'O CTAHOBHUTCSI OYEBUIHBIM TO, YTO C KaXIbIM FOJJOM
yBEJIMYHBaeTCs 00bEM MHIpAlMU, YTO CO3IAeT Mpea-
MOCBUIKH JUI MX M3y4EHUS U BO3HUKHOBEHUS HOBBIX
MUTPALMOHHBIX TEOPUIL.

B pesynbpTare n3yueHust ObUT MOJIydeH MaTepUal,
aHaIu3 KOTOPOTO MO3BOJINN 3aKII0OUUTh, YTO MUTPALUS
— 3TO CJIOKHBII MHOTOTPaHHBIM M COLMAJIBHBIM IIPO-
necc. IlepeunicneHHbIE HCCIEJOBAHUS BHECIN OTPOM-
HBI BKJIaA B HayKy. OfIHAaKO CTOMUT OTMETHUTh, YTO B
LIUTHPOBABIINXCS BBIIIE pabOTax €CTh OMpEACICHHAS
MIPEEMCTBCHHOCTh — OOJIBIIMHCTBO YYEHBIX B XOJE
CBOMX HCCIIEZIOBAHUH OMUPAIKUCh HA OIBIT MPEABIY-
MX uccienoBateneid. TakuM oOpa3oM, aHAIIM3 Uccie-
JIOBaHHI, NOCBSIIEHHBIX pa3paboTKe MpolieMbl U3y-
YEHHS MUTPALUY, O3BOJISET CAENATh CIETYIONINH BbI-
BOA: «Murpanus HaceleHHs — TeppUTOpHAIbLHOE
TIEPEMEIICHUE HACENEHUS, CBA3AHHOE C NIEPECCUECHHEM
KaK BHYTPEHHHX, TaK U BHEIIHUX I'PaHUIl HE3aBUCHMO
OT LieJIe MUTPAaHTOB». TeOpeTUUECKUd aHaIu3 JIUTe-
paTypbl HO3BOJMIO PAaCCMOTPETh MOAXOAbI MHIPALH-
OHHBIX IpolieccoB. [laHHBIE MOIXOBI COCTABIISAIOT 1ie-
JOCTHYIO KapTHHY 3aKOHOMEpPHOCTEH MOOMIBHOCTH
HaceJIeHHs B II100aJIbHOM MaciTaoe.
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Subjective rights cannot be exercised without being correlated with legal obligations, because these two com-

ponents make up the content of any legal relationship. Man, respectively human society, enters into more or less
intense and complex relationships with the environment. The first regulatory elements of the environment pro-
tected human health by combating the pollution of essential local resources, such as drinking water, air, fauna and
flora. The concern for the state of the environment and its components is increasing due to the immense dangers
that threaten the living conditions on the planet and the very future of the human species.

Rezumat

Drepturile subiective nu pot fi exercitate fara a fi corelate cu obligatiile juridice, deoarece aceste doud com-
ponente alcatuiesc continutul oricarui raport juridic. Omul, respectiv societatea umana, intra in relatii mai mult sau
mai putin intense si complexe cu mediul. Primele elemente de reglementare ale mediului ocroteau sanatatea omului
prin combaterea poluarii resurselor locale esentiale, precum apa potabila, aerul, fauna si flora. ingrijorarea pentru
starea mediului si a componentelor sale este tot mai mare datorita imenselor pericole care ameninta conditiile de

viata pe planeta si insusi viitorul speciei umane.

Keywords: normative acts, duty, rights, environment, protection, satisfactory conditions, danger, conse-

guences, society.

Cuvinte cheie: acte normative, indatorire, drepturi, mediu inconjuritor, protectie, conditii satisfacatoare,

pericol, consecinte, societate.

Realizdnd o retrospectivd in istorie, putem
mentiona ca drepturile au aparut concomitent cu
indatoririle. Existenta acestora este determinatd de
continutul oricarui raport juridic, deoarece drepturile
subiective nicidecum nu puteau fi exercitate in lipsa
unor obligatii juridice corelative. In virtutea acestei
situatii nici un individ nu se putea bucura doar de
drepturi fara sa-si asume indatoriri respective.

indatoririle fundamentale, servind drept mijloc de
realizare a drepturilor subiective mobilizeaza treptat
oamenii la realizarea scopurilor societatii [1, p. 505].
Indatoririle fundamentale reprezintd acele obligatii
puse In sarcina cetdtenilor, esentiale pentru buna
organizare a vietii sociale, determinate de scopurile
societatii si de valorile sociale ocrotite §i promovate de
aceasta, consacrate in norme de drept, care constituie
continutul normativ al Constitutiei, a caror respectare
este asigurata prin forta de constringere a statului atunci
cand convingerea nu este suficienta [2, p. 278].

Indatoririle fundamentale apar  ulterior
conceptului de drepturi fundamentale, urmand apoi sa

fie consacrate in acte deosebite. Existenta unor
indatoriri fundamentale este stipulatd si in Declaratia
Universald a Drepturilor Omului [3], unde se arati ca
»orice persoand are indatoriri fatd de colectivitate,
deoarece numai 1n cadrul acesteia este posibila
dezvoltarea libera si deplind a personalitatilor sale in
exercitarea drepturilor si libertatilor sale fiecare om
este supus decat numai ingradirilor stabilite prin lege,
exclusiv 1n scopul de a igura cuvenita recunoastere si
respectare a drepturilor si libertatilor si ca sa fie
tisfacute justele cerinte ale moralei, ordinii publice si
bunastarii generale intr-o0 ietate democratica".

Nici Declaratia Franceza a Drepturilor Omului si
Cetateanului din 1789 [4], nu cuprinde prevederi
referitoare la indatoririle fundamentale ale cetatenilor.
In aceste conditii, in Franta in 1848 apare o declaratie
care proclama nu numai drepturi, ci si indatoriri
fundamentale cetdtenesti [5, p. 329].

Drepturile subiective nu pot fi exercitate fara a fi
corelate cu obligatiile juridice, deoarece aceste doua
componente alcatuiesc continutul oricarui raport
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juridic. Astfel, pornind de la aceste considerente,
constatim cd indeplinirea indatoririlor fundamentale
formeaza mijlocul prin care se realizeaza drepturile
subiective, prin care oamenii contribuie la realizarea
scopului si sarcinilor societatii in ansamblu [6, p. 368].

Omul, respectiv societatea umana, in functie de
anvergura activitatii economice pe care o desfasoara,
intrd in relatii mai mult sau mai putin intense i
complexe cu mediul, cu efecte negative mai mari sau
mai mici asupra acestuia [7, p. 221]. Istoria, insa,
consemneaza destul de tarziu aderenta dreptului la
ocrotirea naturii. Primele elemente de reglementare ale
mediului, cautau sa ocroteasca sanatatea omului prin
combaterea poludrii resurselor locale esentiale, precum
apa potabila, aerul, fauna si flora [8, p. 4].

Potrivit izvoarelor istorice, in anul 242 i.e.n. in In-
dia imparatul Asoka a dispus prin lege ocrotirea
pestilor, animalelor terestre si a padurilor. A infiintat si
un fel de rezervatii naturale, pe teritorii relativ intinse.
in Roma Antica, de exemplu, poluatorii raurilor erau
urmariti de catre riveranii din aval si de autoritatile
publice. n secolul al V - lea oamenii se plangeau ci
Tibrul era serios poluat prin deseurile orasului si
protestau contra mirosurilor ce veneau de la unele
locuinte. La Atena, in aceeasi perioada istorica,
poluatorii” epocii (tabacarii, fabricantii de branzeturi
si de miere) erau indepartati in afara oraselor si
consemnati in locuri special amenajate, iar ,,maslinul
sacru” era special ocrotit [8, p. 4].

Dupa aproape un mileniu, marele han mongol
Kibilay (1214-1294) a interzis vanatoarea pasarilor si
mamiferelor pe perioada de reproductie [9, p. 296].

Mari ganditori, precum Platon, deplangeau
despaduririle  masive ale muntilor din motive
economice, iar Hippocrates in ,,Tratat despre aer, apa si
locuri”, sublinia ca bunastarea individului este puternic
dependenta de mediu. Acestea au fost doar inceputuri
timide, deoarece preocuparile dreptului privitoare la
mediu au luat avant dupa anul 1000, datorita situatiei
ingrijoratoare fatd de degradarea naturii (padurea si
fauna salbatica) [8, p. 4].

In evul mediu, regii, principii, ducii si alti
proprietari, ocroteau peisaje si sdlbaticiuni de pe
teritoriul pe care il stapaneau. Motivatia era de natura
estetica. In Anglia, in secolul XIV, regele Eduard a dat
prima lege Impotriva poludrii. Se interzicea prin aceasta
folosirea carbunelui la incélzirea locuintelor in Londra.
in Polonia, in secolul XVI, regele Sigismund al I1I-lea
a declarat zone protejate, teritoriile pe care traiau
zimbrii. Primele masuri de protectie, in secolele XVII
si XVIII, au vizat padurile, vanatul si pescuitul. In
1810, Napoleaon I, a emis primul act normativ (decret
imperial), cu caracter stiintific vizdnd organizarea
teritoriala a protectiei mediului. In decret se reglementa
amplasarea industriilor dupa gradul lor de toxicitate.
Primele rezervatii pentru ocrotirea animalelor salbatice,
in acceptiunea actuald a notiunii, au aparut in a doua
jumatate a secolului XIX in Franta (1861), dupa care s-
au generalizat in intreaga lume. Pe masura dezvoltarii
economice in Europa de Vest si SUA, s-a pus tot mai
insistent problema punerii sub scutul legii nu numai a
anumitor rezervatii si parcuri nationale de interes

stiintific general, ci si a tuturor elementelor mediului,
in acceptiunea modernd. Adaptarea legislatiei la
cerintele protectieci mediului a necesitat si necesita
actiuni internationale. Obligatia de a ocroti mediul a
devenit, in ultimele decenii o problemd majora,
recunoscuta de toate statele lumii [10, p. 400].

In atitudinea individuali si colectiva a oamenilor
fata de obligatia de a ocroti mediul, s-au Inregistrat trei
etape: a) pana la sfarsitul secolului XIX; b) de la
inceputul secolului XX pana la sfarsitul anilor 60 ai sec.
XX si ¢) incepand cu deceniul VII al secolului XX si
pana in prezent. Pana la sfarsitul secolului XIX, datorita
numarului mai mic de oameni si a nivelului mai scazut
de dezvoltare a stiintei i tehnicii, activitatea economica
a societatii umane a fost mai redusa, impactul acesteia
asupra naturii trecand practic neobservat, fiind putin
nociv. In acest context, obligatia de a ocroti mediul
aveau mai mult o semnificatie esteticd, o valoare
economicd generald. De la inceputul secolului XX,
pana la sfarsitul anilor 60 ai sec. XX, S-au inregistrat
modificari profunde in raporturile societatii umane cu
mediul. Aceste modificéri au fost consecinta exploziei
demografice si a revolutiei tehnico-stiintifice
inregistratd 1in industrie, agricultura, transporturi,
urbanizare si stiintele biologice, care au supus mediul
unei presiuni din ce in ce mai mare sub raportul
resurselor regenerabile si a poludrii. Fenomenele
negative au fost sesizate la inceput de oamenii de
stiintd, apoi de opinia publica, care s-a organizat in
migcdri si partide ecologiste, de organismele
internationale stiintifice si economice §i de guvernele
diferitelor tari. In aceastd etapa, poluarea mediului a
devenit evidenta, fiind apreciatdi ca un pericol
incontestabil, ce amenintd, oamenii si insasi natura, cu
efecte negative asupra ciclurilor de productie. Incepind
cu anul 1940, s-au conturat reperele fundamentale ale
conceptiei actuale vis-a-vis de protectia mediului, prin
adoptarea Conventiei de la Washington din 12
octombrie 1940, ale caror clauze prevedeau
conservarea florei si faunei [11, p. 294].

La 10 decembrie 1948, Adunarea Generald a
O.N.U. a adoptat Declaratia Universala a Drepturilor
Omului, care in art. 3 §i 25 abordeaza la general unele
probleme ecologice referitoare la dreptul la viata intr-
un mediu protejat, dreptul fiintei umane de a avea un
nivel de trai corespunzitor etc. Incepand cu deceniul al
Vll-lea al secolului XX si pana in prezent, fenomenele
negative Ss-au accentuat, ca urmare a sporirii in
continuare a nivelului activitatii economice.

In acest context, a apirut pericolul iminent de
epuizare a resurselor de materii prime §i energie, fapt
care pune 1n pericol procesele de productie
fundamentale ce asigura existenta societatii omenesti.
Catre anul 1960, a debutat perioada de constientizare a
necesitatii protectieci mediului natural, perioada care
atinge apogeul odata cu adoptarea Strategiei Mondiale
a Conservarii Naturii in 1980. n acest context, se cere
mentionat si Actul final de la Helsinki din 1 august
1975, in care se declara ca succesul unei politici a
mediului presupune ca toate categoriile de populatie si
toate fortele sociale, constiente de responsabilitatile lor,
sd contribuie la protejarea si ameliorarea mediului
natural, ceea ce implica o actiune educativa continua si
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aprofundata, in special, in privinta tineretului. O gindire
durabila in scopul protectiei mediului, si o dezvoltare
vertiginoasa a legislatiei ecologice apare doar odata cu
organizarea de catre Natiunile Unite a doua conferinte
internationale - cea de la Stockholm din 1972 si cea de
la Rio de Janeiro din 1992,ce au avut ca obiect protectia
mediului [12, p. 78].

Interesul pentru problemele de mediu a aparut
mult mai tarziu, si anume, in anul 1972 in cadrul primei
Conferinte Mondiale a Natiunilor Unite organizata la
Stockholm. Aceasta a fost prima conferintd mondiala in
domeniul protectiei mediului, la care au participat del-
egati din 114 state. Dupa cum se stie [13, p. 18], cel mai
important document adoptat in cadrul Conferintei este
reprezentat de ,Declaratia asupra mediului incon-
jurator”, in cadrul caruia s-a stabilit un numar de 26 de
principii privind drepturile si obligatiile statelor in acest
domeniu si mijloacele de dezvoltare a cooperarii inter-
nationale. Importanta documentului consta in faptul ca
se afirma explicit, pentru prima data, legatura dintre
protectia mediului si drepturile omului. Astfel, Princip-
iul 1 al documentului precizeaza ca ,,Omul are dreptul
fundamental la libertate, egalitate si conditii de viata
satisfacatoare, intr-un mediu a carui calitate 1i permite
sa traiasca in mod demn si in prosperitate. El are datoria
sacrd de a proteja si imbunatati mediul inconjurator
pentru generatiile prezente si viitoare (...)” [14, p. 62].
Documentul stabileste o legatura intre drepturile
omului si protectia mediului, calitatea acestuia din
urma fiind un factor esential pentru asigurarea unor
conditii de viata satisfacatoare, dar, cu toate astea, nu
recunoaste in mod direct un drept la mediu. Un alt
element de noutate este acela ca prin acest document s-
au pus bazele dezvoltarii dreptului international al
mediului [15, p. 99].

in perioada dintre Conferinta de la Stockholm din
1972 si cea de la Rio de Janeiro din 1992, s-a adoptat
Strategia Mondiala a Conservarii Naturii, In baza careia
s-a realizat o separare intre vechile conceptii, conform
carora dezvoltarea avea drept consecintd poluarea si
degradarea mediului si s-a inceput a pune suportul unei
economii ecologice. De asemenea, in acest rastimp a
fost adoptat un document international deosebit, si
anume Carta Mondiala a Naturii, care 1n principiul 1
sustine cd ,natura trebuie respectatd, iar procesele
esentiale aleacesteia nu trebuie afectate" .

in contextul sporirii eforturilor nationale si
internationale, in scopul promovarii si dezvoltarii unui
mediu sanitos in toate tarile, Adunarea Generald a
O.N.U. din 22 decembrie 1989 a lansat apelul la o
intrunire globald, care si defineasca strategia pentru
stoparea efectelor degradarii mediului. Initiativa fiind
lansata, a avut sorti de izbinda, ca in Ziua Mondiald a
Mediului din 1992 s3 aiba loc cea de a doua Conferinta
a Natiunilor Unite pentru Mediu si Dezvoltare de la Rio
de Janeiro, conferinta care a avut drept scop elaborarea
strategiilor si masurilor de combatere a degradarii
mediului pe plan international. Declaratia de la Rio
[16], pune accentul pe dezvoltarea durabila si proclama
in principiul 1 dreptul omului la o viatd sandtoasa si
productiva, in armonie cu natura.

De asemenea, la aceasta conferinta s-au adoptat si
alte documente nu mai putin importante: Conventia

privind diversitatea biologicd; Conventia privind
schimbdrile climatice; Declaratia privind padurile;
Declaratia privind desertificarea si Agenda 21. In
perioada dintre Conferinta de la Rio de Janeiro din 1992
si cea de la Johannesburg din 26 august - 4 septembrie
2002, s-a adoptat de catre Organizatia Natiunilor Unite
- Conventia privind accesul la informatie, justitie si
participarea publicului la adoptarea deciziilor 1in
domeniul mediului, document de o0 importantd
inestimabild in domeniu, ce reglementeaza participarea
populatiei la luarea deciziilor in domeniul mediului;
accesul la informatie si justifie pe o problema sau alta
de mediu [17, p. 315].

Protocolului aditional al Conventiei Americane a
Drepturilor Omului, adoptat la San Salvador la 17
noiembrie 1998, privind drepturile economice, sociale
si culturale, in art. 11 alin. 1 recunoaste dreptul la un
mediu sanatos, precizand ca ,fiecare are dreptul de a
trai intr-un mediu sanatos si de a beneficia de serviciile
publice esentiale”, dar si obligatia statelor de a
»promova protectia si ameliorarea mediului” (art. 11
alin. 2) [18].

Protectia mediului constituie una cele mai im-
portante preocupari ale societatii contemporane, care a
constientizat faptul nu mai poate sa se dezvolte in det-
rimentul mediului ambiant. De la inceputul anilor '70,
au inceput actiuni internationale de protejare a mediului
si a naturii, acesta fiind momentul in care s-a recu-
noscut ca exista o criza ecologica mondiala. Pot fi ex-
emplificate mareele negre, accidente nucleare, ploile
acide care au distrus padurile Europei de Nord, dis-
trugerea padurilor tropicale, epuizarea stratului de
ozon, pericole majore pentru populatia globului [19].

Protectia mediului reprezinta ansamblul regle-
mentarilor, masurilor si actiunilor care au ca scop
mentinerea, protejarea si imbunatatirea conditiilor nat-
urale de mediu, precum si reducerea poluarii mediului
si a surselor de poluare. Ingrijorarea pentru starea me-
diului si a componentelor sale este tot mai mare datorita
imenselor pericole care ameninta conditiile de viata pe
planeta si insusi viitorul speciei umane. Efectele crizei
ecologice sunt globale, deoarece deteriorarile de mediu
nu cunosc frontiere, consecintelor lor se raspandesc pe
suprafete intinse.
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Abstract

In this paper we consider some important integral inequalities. The integral function is given some conditions
and proves a very important inequality. In addition, the substitution under the conditions under which inequality
will change will remain in force. Conditions subintegral function when it changes with other conditions the
inequality changes its sign to the inverse. In the solution, the substitution of the problem was the product of two
simple integrals in the form of a double integral.

AHHOTAIUSA

B cratne paccMaTpuBaACTCA HCKOTOPLIC BaAXKHOC MHTCIPAJIBHOC HEPABCHCTBO. HOI[ HUHTETrpaJIbHOC (byHKHI/II/I
BO3JIOKEHO HEKOTOPHIC YCIIOBUA U JOKA30HO OYC€Hb BaKHOE€ HEPABEHCTBO. KpOMe 9TOro IOACTABJICHHOC ITIOAUH-
TErpa’ibHOC YCJIOBUSA KOIr'ZIa IIOMCHACTCA HEPABCHCTBO OCTACTCs B CHJIC. YcaoBus NOAUHTErpaIbHOC (1)yHKIII/II/I
KOTJ[a TIOMEHSIETCS ¢ APYrUMH YCIOBUSIMH HEPABEHCTBO TIOMEHSET CBOW 3HaK oOpaTHOMY.B pemieHue mojacras-
JICHHUEC 3aaa4u OBLIM UCIIOI30BaHbI MPOU3BCACHUC NBYX NPOCTBIX UHTCTPAJIOB B BUJC ﬂBOﬁHOFO HUHTCTpaJia.

Keywords: double, inequality, integral, integrand function.
KaroueBble ciioBa: [ByXKpaTHBIN, HEPABEHCTBO, HHTErpall, OJUHTErPaIbHOE QYHKIINH.

Hmest oueHb OATYI0O HCTOPUIO TEOPETUYECKOTO U3YyYEeHUS U MPAKTUYECKOTO IIPUMEHEHUS! HEPaBEeHCTB, OHU
ITMPOKO HMCTIONB3YIOTCSA B COBPEMEHHON MaTeMaTHke, OCOOCHHO B CPaBHEHMSX, MPHUOIMKCHHBIX BBIUNCIICHUSIX,
TEOpHH MpUOIIKeHNH. M3BecTHO, 4TO NpH OOYYEHHUH M J0Ka3aTeNIbCTBE MHOTHX 33/1a4 KJIACCHYECKOW BBICIIECH
MaTeMAaTUKH; KJIAaCCHYECKHE HEPABEHCTBA UCIOJIB3YIOTCS B TEOPUH MPEIEIIOB, PAAOB, IPHU HAX0XKJICHUU 3KCTpe-
MyMa U yCJIOBHOTO 3KCTpeMyMa (GpyHKIWH. Pemenue psaa npuOIIKEHHBIX 3a/lad OCHOBAHO Ha MPUOIMKECHHBIX
MeToJax U paboTe Haa HepaBeHcTBaMu. HaxokaeHue npuOIMKEHHOTO PEeIIeHUs SKCTPEMANbHBIX 33aJau COBpe-
MEHHON MAaTE€MaTHKH U pellleHre MHOTHX KIIACCHYECKHX 3a/1a4 JAETCS TOIBKO € IIOMOIIBIO HEPABEHCTB.

Brruncnenue qBoHHOro UHTErpana NOBTOPHBIM HHTErPUpPOBaHUEM Noka3aHo B [2]. Kpome Toro, 3xech Joka-
3BIBAIOTCSI OCHOBHBIE CBOMCTBA JJBOITHOTO MHTETpasa: TaK, B 00JIaCTH G

korma f(x,y) =0, J.J f (X, y)dG >0,

(o2
xorma f (Xy)<0, j j f(x,y)do <0,

moxer. JIuneitnas komOunauus Gpynkuuit f{x,y) u g(X,y), MHTErpUPYEMBIX B O0JIACTH G, TAK)KE HHTErPUPY-
eTcsl B 9TOM 001acTH, M PaBEHCTBO BEPHO VISl IIOCTOSIHHBIX YUCeN o, .

[T (x, y)dxdy+ Bg(x, y)dxdy] = e [[ £ (x, y)dxdy+ B[[ g(x, y)dxdy

B oco6om cirygae

[[ of (x, y)dxdy = a|[ f (x, y)dxdy
(e o

To ecTh MOCTOSIHHBII MHOXKHUTENb MOYKHO BHIHECTH 32 3HAK JIBOHHOTO HHTETpaa.

B [3] nano Beruncienue pyHkuuu f(X,y), IpOMHTErpupOBaHHOM B NPSIMOYrOJbHOM o0sactu 6={a,b;c,d}.
Ecmu 0={a,b;c,d} mist pyrxumn f(x,y), onpeneneHHON B IPAMOYTOIBHOM 00IacTu

[] f(xy)do @

o
JIBOMHOI MHTErpaj Mpy KakaoM (GUKCHPOBAHHOM 3HAYE€HHH X, B3SITOM U3 [a,b].
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) = [ f(x,y) dy (a< x< b)

€CJIN UMECT OHpeZ[CHCHHBIﬁ HUHTCrpaj, To

b d
f dx f f(x, y)dy
a [

TaKKE CyHICCTBYET HOBTOpHLIﬁ HUHTEIrpal

b d
jjf(x, y)da=jdxjf(x, y)dy

paBeHCTBO BepHO. Eciii MBI TOMEHSEM pOJIM MEPEMEHHBIX X M Y U MIPEANIOI0KHUM, YTO IS TOCTOSHHOM Iie-
PEMEHHOM y eClIi eCTh UHTErpal

be(x, y) dx

Toraga

d b
'U f(x, y)da:Idyj f(x,y)dx
o C a
PaBCEHCTBO BEPHO. Eciu (1) BMECTE C Z[BOﬁHLIM HUHTETPAJIOM OHU UMCIOT IIPOCTHIC NHTCTPAJIbL
fcd f(x,y) dy (x=const) vo fab f(x,y) dx (y=const)
TOrZIa
b d _ d b
J, dx [ f(xy)dy = [ dy [, f(x y)dx
PaBEHCTBO BEPHO.
JIerko Mo>xHO II0Ka3aTb, 4TO

b d d b
Hf(x, y)do=[dx[ f (x,y)dy=[dy[ f (x,y)dx

(o3 a
PaBCHCTBO BEPHO.

B 4qactHom ciyuae, ecin f (X, y) = f;(X)- f,(y) To ABOiiHOI HHTErpa 110 STOMY HPSIMOYTOJIBHUKY PaBCH
MIPOM3BEICHUIO [IBYX OTIPEEICHHBIX HHTETPAIOB:

b d
[ £ 0 yydxdy=| [ f00dx || [ £,(y)dy |
c a c

Ucnonb3ys 3TH cBOWCTBa ABOMHOIO MHTETpaa, I0KaXeM CIeAYolINe HEpaBeHCTBA.

IMocTanoBka 3agaun: eciau p(X) - MOJOKUTEIBHO HHTETPUpPyeMas MOHOTOHHO yObIBaromast pyHKIus, g(x)

- MOJIOXKUTENIFHO MHTErpUpyeMas MOHOTOHHO Bo3pacTaromiast GyHKius, f(X) - MOHOTOHHO BO3pacTaromas (pyHK-
LK, TOTJa JOKa3aTh HEPABEHCTBO:

[ pCOf@dx - [} g()dx < [ p(dx- [ f()g(x)dx @

Homyctum, uto a<b

b b b b
E=f, p(x)dx - [, f(x)g(x)dx-f, p(x)f(x)dx - [, g(x)dx
HOCMOTPUM Pa3HHUILY.
HpI/I 3aMCHC X Ha Y BO BTOPOM MMPOU3BCACHUN obonx YWICHOB, 9Ta pa3HHIa [IOKAa3aThb KaK:

E=[7 [2p()gIf ) — f ()] dxdy @3)

Eciu MBI HoOMeHsIeEM MeCTaMH X U Yy noJryd4aeM UHTEeTrpal:

E= 7 [P 2 g(If ) — f()] dxdy @)

Ecmu mb1 cobepem yrBepxkaeHus (3) u (4) psiioM, MOTyduM:
E=2[7 [ IF(0) — FOIp (g () — p(x)g ()] dxdy=
=27 71 G) = FONIp () + (g () — p()g(y) — p(x)g(»)] dxdy=
b b
=5 [fG) = fFHp M g(x) — g + g [p(y) — p()]}dxdy =

a a
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=7 12O = F]lg(x) — g3 dxdy +
+ 21717 gOIF @) = FO)IpB) — p()] dxdy

Tak moyiyyum 4ro,
f: p(x)dx - fabf(x)g(x)dx - f; p(x)f(x)dx - fabg(x)dx =
=117 [ pOIF @) - FOIlg() — 9] dxdy + 5)
+ 21717 g0 = FIIp() — p(0)] dxdly .

IMockoubKy f(X) 1 g(X) MOHOTOHHO BO3PACTaIOT, a P(X) MOHOTOHHO YOBIBAET, BRIPOKEHHS B 00€HX CKOOKax B
000MX MHTErpajlax UMEIOT OJIMHAKOBBIN 3HAK; TOTJa 10 YCJIOBUIO MHTErPaJIbHbIC BBIPAXKCHUSI HEOTPULIATEIBHBI.
3nraunt, E> 0. 910 1 TpeboBaiock J0Ka3aTh.

Jlerko BHIIETh, YTO HEPABEHCTBO BEPHO M B TOM citydae, eciu f(X) u g(x) MOHOTOHHO yOBIBAIOT, a p(X) MOHO-
TOHHO BO3pacTaer.

Ecnu p(X) - Mon0XUTEIBHO HHTErPUpYeMasi MOHOTOHHO yObIBaromast GyHKIus, g(X) — IOJIOKUTEIEHO UH-
TerpupyeMas MOHOTOHHO Bo3pacTaromasi ¢pyHKIus, a f(X) - MOHOTOHHO yObIBatomas (GyHKIUS, TO OHA MEHSET
3HaK HEPaBEHCTBA, T.C.

b b b b
J, pGOf()dx - [, gGdx = [ pCodx- [, fO)g(x)dx . (6)
ITockompKy f(X) MOHOTOHHO YOBIBaeT, g(X) MOJIOKUTEFHO HHTETPUPYETCS 1 MOHOTOHHO BO3pPacTaeT

ffp(x)dx : f;f(x)g(x)dx - f:p(x)f(x)dx- f:g(x)dx =
=217 [ e @) — FOIlg() — 9] dxdy +
+2 1717 g0 = F1Ip() — ()] dxdy

B 000oux mHTErpanax B mpaBoi 4acTH yPaBHEHUS BRIPAKCHHS B 00CHX CKOOKAaX UMCIOT Pa3HbIC 3HAKH, TOT A
I10 YCIIOBUIO BBIPAKECHUS O] MHTETPATIOM HE MOJI0KHUTEIBHBL, YTO MOKA3bIBAET CIPAaBEINTUBOCTE HEpaBEeHCTBA (6).

2. V.A.Kudryavtsev, B.P.Demidovich. A short
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Abstract

Introduction: In 2019, approximately 18 million persons died because of cardiac diseases, accounting for
5% were cardiac arrhythmias. Dyslipidemia and obesity are the major risk factors in cardiovascular pathologies.
According to the World Heath Organisation (WHO), in 2016, 39% of people that are 18 years and older were
overweight, obesity was identified in 13%. Body mass index can be devided in underweight, normal, overweight
and obesity. Obesity can be subdivied in class 1, class 2, class 3 or severe obesity. Dyslipidemia can be hypercho-
lesterolemia and hypertriglyceridemia. The aim of this article is to assess the relation between dyslipidemia, obe-
sity and cardiac arrhythmias.

Materials and methods: The study was effectuated by retrospective analysis of 94 histories from january
2022 to january 2023 in the Institute of Cardiology, the Republic of Moldova. In total, 94 patients were diagnosed
with cardiac arrhythmias. Depending on the diagnostic method there were established two groups: Holter moni-
toring ECG (Group 1), standard ECG (Group 2).

Results: After effectuated analysis there were observed that in Group | hypercholesterolemia were in 65.75%
of cases, hypertriglyceridemia in 17.81%, but in Group Il hypercholesterolemia in 66.67% and hypertriglycer-
idemia in 4.10%. Depending on BMI in Group | the most frequent grade was overweight found in 49.32% of cases,
mild obesity in 39.73%, moderate obesity in 5,48%, morbid obesity in 2,74% and within normal limits in 4.11%.
In Group Il the overweight was in 53.38%, mild obesity in 28.57%, moderate obesity 14.28% and morbid obesity

in 4.76%, but BMI within normal limits was not identified in this group.
Conclusions: Hypercholestrolemia, overweight and obesity are very important risk factors in developing car-
diac arrhythmias. Hypertriglyceridemia was encounteres less often than other risk factors previously studied.
Keywords: cardiac arrhythmia, obesity, overweight, hypecholesterolemia, hypertriglyceridemia.

Introduction

A cardiac arrhythmia can be defined as an irregu-
lar heartbeat that often can be asymptomatic [3]. But
there are some patients that can complain pre-syncope,
syncope, dyspnoea, palpitations, chest pain and anxiety
[2]. There are two main groups of cardiac arrhythmias
like supraventricular and ventricular. Supraventricular
arrhythmias are classified in sinus tachycardia, focal,
mumltifocal and macroreentrant atrial tachycardia,
atrial fibrillation, atrioventricular junctional tachycar-
dia, atrioventricular reentrant tachycardia [1]. Ventric-
ular arrhythmias are classified in ventricular tachycar-
dia, premature ventricular contractions, torsades de
pointes, ventricular flutter and fibrillation [11]. Accord-
ing to the WHO, the most frequent cause of global mor-
tality, approximately 32%, are cardiovascular patholo-
gies [5]. In 2017, in Republic of Moldova, the preva-
lence of atrial fibrillation was 3% in patients older than
20 years old [7].

Only in 2019 18 million people died because of
heart diseases, in which cardiac arrhythmia were ac-
counting for 5% [5]. In 2016, 39% of persons that are
older than 18 years old were overweight, but obesity

was identified in 13% of cases [6]. Body mass indexes
(BMI) is equal to the ratio between height (meters) and
body mass (kilogramme). BMI can be classified in un-
derweight range, overweight and obesity [4]. Also obe-
sity can be divided into class 1, class 2 and class 3 or
morbid obesity [4]. Classification of dyslipidemia is
based on two types of the imbalance of lipids and there
are hypercholesterolemia, that can be prevailed by low-
density lipoprotein cholesterol (LDL cholestrol) or
high-density lipoprotein cholestrol, and another type is
hypertriglyceridemia [8].

Aim of the study

Taking in the consideration that dyslipidemia and
excessive weight are the major risk factors of cardio-
vascular diseases, the objective of the study is to assess
the relation between obesity, dyslipidemia and cardiac
arrhythmias. Also we considered that it was necessary
to find out the relation between gender and
dyslipidemia, excessive weight and cardiac arrhyth-
mias.

Materials and methods

This study is based on retrospective analysis of 94
patient's medical records from January 2022 to January
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2023 in the Institute of Cardiology, the Republic of
Moldova. From 1589 patients hospitalized in the gen-
eral cardiology department, we selected 94 patients
based on the inclusion criteria: the diagnosis of cardiac
arrhythmia, age more than 18 years. Patients without
cardiac arrhythmias and age younger than 18 years
were excluded. Group | are patients with cardiac ar-
rhythmias confirmed by Holter monitoring ECG.
Group Il are patients with cardiac arrhythmias con-
firmed by ECG standard.

The classification of BMI is:

1) Underweight — <18 kg/m?

2) Normal — 18.5-24.9 kg/m?

3) Overweight — 25.0-29.9 kg/m?

4) Obesity —>30.0 kg/m?

> Class | —30.0-34.9 kg/m?

> Class Il —35.0-39.9 kg/m?

> Class 111 —>40 kg/m?

54%
52%
50%
48%
46%

44%

42%
I group

53,42%
46,58%

H Men
m\Women

All patients' personal information remains confi-
dential.

The obtained descriptive statistical results have
been introduced in Microsoft Office Excel and Mi-
crosoft Office Word with charts and diagrams.

Results

The study analysed 94 patients with cardiac ar-
rhythmias confirmed by Holter monitoring ECG or
ECG standard.

Figure 1 shows the gender distribution of patients
with cardiac arrhythmias, confirmed by Holter moni-
toring ECG or standard ECG. In both groups of effec-
tuated study dominated male gender. In Group I, where
cardiac arrhythmias were confirmed by Holter
monitoring ECG, men were 53.42% and women in
46.58% of cases. But in Group Il, where cardiac
arrhythmias were confirmed by standard ECG, men
were in 52.38% of cases and women in 47.62%.

11 group
52,38%

47,62%

m Men mWomen

Figure 1. Patients' distribution according to gender.

Figure 2 shows the distribution of patients with cardiac arrhythmias according to the classification of obesity

by BMI.
60% 53,38%
49,32%
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Figure 2. Patients’ distribution according to BMI classification.

Normal weight was observed in Group | 4.11%,
but in Group Il 0%. In Group | overweight was

identified in 49.32% and Group Il in 53.38%. Obesity
class | was in Group | in 39.73% of cases and in Group
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Il in 28.57%. In Group | 39.73% and in Group Il
28.57% had obesity class Il. The severe obesity was
identified more in Group 11 4.76% and less in Group |
2.74%.

Il group

I group

0,00%

B Hypertriglyceridemia

Figure 3 demonstrates the distribuion of patients
with cardiac arrhythmias according to dyslipidemia.

9,52%
66,67%
17,81%
65,75%

10,00% 20,00% 30,00% 40,00% 50,00% 60,00% 70,00%

B Hypercholesterolemia

Figure 3. Patients' distribution according to types of dyslipidemia.

Hypercholesterolemia prevailed by LDL choles-
terol, was observed in both groups. In Group I, where
cardiac arrhythmias were diagnosed by Holter monitor-
ing ECG, in 65.75% of cases and in Group II, where
cardiac arrhythmias were diagnosed by ECG standard,
in 66.67%. Hypertriglyceridemia was found in Group |
in 17.81% of cases and in Group Il of the study in only
9.52% of cases.

Discussions

In the study from 94 patients 53.19% were male
gender and 46.81% female. These results match with
results from a study from Nepal where male gender in
52.2% of cases and female gender prevailed in 47.8%
of cases [43]. Normal weight was met in only 3.19% of
cases from all patients, overweight and obesity were
met in 96.81% of 94 patients. The meta-analysis, that
included 51 studies and 600 000 patients determined
the impact of overweight and obesity on atrial fibrilla-
tion [9]. The result was that incident of atrial fibrillation
was increasing with 20-30% with every 5 point elevat-
ing in BMI [9]. In our study we demonstrated that from
94 patients 65.96% had hypercholesterolemia prevailed
by low-density lipoprotein cholesterol and 15.96% had
hypetriglyceridemia. In Helsinki was effectuated a
study where participated 725 patients with cardiac ar-
rhythmias [10]. In that study was observed that in
41.6% of cases was found hypercholesterolemia pre-
vailed by LDL cholesterol and 22.1% was found hyper-
triglyceridemia [10].

Conclusions

1. Cardiac arrhythmias were observed more fre-
quent in male gender — in 53.19% of cases.

2. Overweight and obesity were observed in
96.1% of patients with cardiac arrhythmias.

3. Hypercholesterolemia was found in 65.96% of
cases and hypertriglyceridemia in 15.96% of cases.
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The COVID-19 pandemic represents a global crisis of the 21st century and one of the biggest challenges
faced by society after the Second World War. Once it appeared in Asia, the virus spread to all continents. It has
not only created crisis in health sector, but also caused devastating damage in the economic, political, social fields.
Although more than 3 years have passed since the WHO reported the new virus, the pandemic has not regained its
end due to mutagenic character, insufficient vaccination and symptoms with multiorgan damage.

Keywords: virus, COVID-19 pandemic, pneumonia, blood changes

Introduction

In early December 2019 in the city of Wuhan, the
capital of China’s Hubei province, several cases of
pneumonia of unknown origin were identified. The
pathogen of this infection, officially named on
11.02.2020 SARS-Cov-2 ,, Severe Acute Respiratory
Syndrome Coronavirus 2”, represents an RNA virus, ,
B coronavirus[3,4]. The final diagnosis for COVID-19
pneumonia is made using an X-ray, but blood changes
are also important, from the simplest changes (incread
inflammatory markers) to leukopenia,trombocytopenia
requiring transfer to specialized departments with me-
chanical ventilation .

Aim of the study

Due to the fact that COVID-19 is a continuing
threat to people’s lives caused by a delayed approach to

4%

90/‘18%

T 1 l

20-40

41-50 51-60

its prevetion, diagnosis and treatment,we aimed to
identify the first changes in blood tests that occur and
can be the trigger pillars of a fatal cascade.

Materials and methods

The study included 80 patients with the diagnosis
of COVID-19 Pneumonia, treated in the General Ther-
apy department of the ,Sfantul Arhanghel Mihail”
Clinical Hospital, Republic of Moldova, during the
years 2020-2021. The COVID-19 Pneumonia devel-
oped more frequently in men 47(59%), compared to
women- 33(41%). The database of the selected material
was processed statistically using Microsoft Excel.

Results and discussions

Following the analysis of patient observation rec-
ords, a prevalence was observed among women aged
61-70 years, among men aged 51-70(Figure 1).

33%

150 15%
9%
° 6%

61-70 71-80 81-90

Emen ®Ewomen

Figure 1. Distribution of COVID-19 Pneumonia patients according to age

Analyzing the blood count, we note that the level
of leukocytes undergoes various changes during the
hospitalization of patients, depending on the severity of
the disease. Most patients at admission had the level of
leukocytes in the norm, then their decrease in mild
forms occurred. Leukopenia in many centers was the
primary differentiation indicator of COVID-19 pneu-
monia and non-COVID pneumonia. In some patients,
however, after 4-7 days after admission, the level of

leukocytes was elevated, on account of neutrophils
(Figure 2)[6]. These changes were mainly determined
in elderly patients with comorbidities and increased
risk of mortality, who needed transfer to specialized
ICU departments. Those with milder forms of COVID-
19, 13 (16%) patients experienced mild leukopenia.
Other changes that were predictors of the need for spe-
cial care were patients with anemia - Hb, low erythro-
cytes and hematocrit levels, lymphocytopenia and
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thrombocytopenia. In 12(15%) of patients, serum ferri-
tin with moderately elevated levels was identified, cor-
related with lactacidemia of 4 (5%) of them, subse-
quently developing ARDS and being placed in centers
with ATI. At the same time, it was shown that these
patients suffer a certain degree of decompensated tissue

hypoxia, which coordinated the doctors to study the
clinical signs at the neurological level, to determine the
degree of CNS damage correlated with the level of fer-
ritin in the blood. It was determined of those 12 patients
with elevated ferritin, headache was recorded in all.

DAY 1 DAY 4 DAY 7

mild form

DAY 10 DAY 14 DAY 21

severe form

Figure 2. Dynamics of leukocytes changes during hospitalizantion

Another changed indicator in COVID-19 pneumo-
nia is the level of eosinophils. Comparing the analyzes
of patients with bilateral pneumonia and those with uni-
lateral pneumonia, more marked eosinopenia is ob-
served in those with bilateral damage[7]. The level of
inflammatory markers is determined increased to ESR,
C-reactive protein, procalcitonin. The biochemical
markers also underwent changes, the elevation of the
hepatic markers: ALAT and ASAT, the level of biliru-
bin, as well as the renal ones: serum creatinine and urea.

Blood glucose level is also changed. 1/3 of the pa-
tients were admitted with the glucose level at the upper
limit of the norm, then during hospitalization were ob-
served elevations of blood glucose, another 2/3 of the
patients were admitted with increased blood glucose
and during the evolution of the pathology collided with
risky increases of glucose, which significantly in-
creases the risk of mortality, as well as the use of insu-
lin, more beneficial is the administration of metfor-
min[2,5].

Table 1

Blood glucose dynamics during hospitalization

Number of patients (total=30)

Glycemia on admission (mmol/l)

Glycemia during hospitalization (mmol/l)

8 5-6,5

7-8,5

22 10-11

14-16

The increase in D-dimers is correlated with IL-2R
on Day 5, IL-6, and C-reactive protein on day 10.At the
same time, the association between the elevation of D-
dimers, APTT, ALAT/ ASAT, CRP, fibrinogen, LDH ,

PT, CBC( platelets and lymphocytes in acute phases)
and the decrease of albumin, fibrinogen and PT in late
phases, may lead to increased risk of wvenous
thromboembolism in COVID-19[1].
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Changes identified in laboratory tests

Changes Number of patients ( percentages)

Anaemia 24(30%)
Leukocytosis 24(33%)
Leukopenia 13(16%)
Thrombocytopenie 43(54%)
Lymphocytopenie 32(40%)
Neutrophilia 22(33%)
Eosinopenia 10(13%)
VSH 1 80(100%)
PCR 1 78(98%)
Feritin 1 12(15%)
Lactic acid 1 4(5%)

Hyperglycaemia 30(38%)
Fibrinogen 1 34(43%)
D-dimeri 1 45(56%)
INR 1 12(15%)
ALAT 1 6(8%)

ASAT 1 10(13%)
Bilirub 1 8(10%)

Cholesterol 1 16(20%)
Triglycerides 1 14(18)

Creatinine 1 4(5%)

Uree 1 5(6%)

Procalcitonin 1 17(21%)

Conclusions

Patients with mild forms of the COVID-19 pneu-
monia have leukopenia, increased inflammatory mark-
ers, moderate hyperglycemia, while patients with se-
vere forms have leukocytosis, thrombocytopenia, ane-
mia, changes in coagulogram and blood biochemistry
with developing kidney, liver, heart failure, patients
who subsequently will require care in ICU departments.
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Early diagnosis of seronegative spondyloarthritis, in the absence of radiological signs, is a problem not only
for primary care physicians but even for an experienced specialist in the field of rheumatology, as some infectious
diseases, for example, chronic brucellosis may debut with similar clinical manifestations, complicating diagnosis
and treatment. This article reports on the clinical case of a patient who was previously diagnosed with early sero-
negative spondyloarthritis and was treated in accordance with the latest recommendations to no avail. As a result,
the patient's condition deteriorated in dynamics. We are analyzing this case to identify the difficulties of diagnosis
and the causes of the error that led to the temporary disability of the patient.

Keywords: seronegative spondyloarthritis, chronic brucellosis, early diagnosis.

Introduction: In the last few decades, notions
about seronegative spondyloarthritis (SpA) have
changed significantly and new diagnostic criteria have
appeared (ASAS, 2009 and 2012) based on two main
diagnostic criteria: the presence of a genetic marker —
HLA B27 and sacroiliitis confirmed by MRI or radiog-
raphy. But as practice shows, the presence of these cri-
teria did not help clinicians in the early diagnosis of
SpA in the endemic brucellosis zone. Early diagnosis
and detection of brucellosis in people whose profession
is not related to animal husbandry remains a problem.
At the same time, a timely diagnosis and adequate ther-
apy, will help to avoid the process of transition to a
chronic form and the development of long-term disabil-
ity and invalidity.

Case: a 46-year-old woman complained of pain
and movement restrictions in the cervical spine, the in-
tensity does not depend on the time of day, pain and
swelling of the right elbow joint, aching bones and
muscles, severe sweating, especially in the palms, anx-
iety up to panic attacks, menstrual cycle disorders, fa-
tigue. The patient has been ill for 2 years, the onset of
the disease with pain and restriction of movement in the
right shoulder joint, severe sweating, wave-like fever at
night, up to a maximum of 38°C with periods of chills
and loss of 5 kg. Several times she received courses of
antibacterial therapy with a temporary positive effect.
Complete blood count (CBC): leukocytes -
4.42x10"9/1, platelets — 63 per microliter of blood, he-
moglobin — 131 g¢/I, neutrophils — 22.1%, lymphocytes
— 65%, ESR — 19 mm/h; a slight increased liver trans-
aminases: ALT — 142 U/L at a rate of 32 U/L, AST 40
U/L at arate of 31 U/L.

After 3 months, the patient started complaining to
pain and movement restrictions in the cervical spine
(CS), thoracic spine (ThS), lumbosacral spine (LSS),
pain throughout the circumference of the chest associ-
ated with the act of breathing, was treated with topical
nonsteroidal anti-inflammatory drugs (NSAIDs) with a

temporary effect. Further, the pain in the LSS intensi-
fied with irradiation to the legs, subfebrile fever per-
sisted. There was a single episode of stomatitis.
Considering fever, stomatitis and progression of
articular syndrome, the presence of anemia (hemoglo-
bin decreased to 98 g/l), low platelet level (152 per mi-
croliter of blood), high ESR (51 mm/hour), CRP (60
mg/ml) and a history of missed abortion in anamnesis
(2017 y.), the patient was examined for systemic con-
nective tissue diseases: ANA — negative, ANCA — neg-
ative, anti-CCP — negative, anti-ds DNA — negative, an-
tiphospholipid antibodies — negative, anti-Cardiolipin
IgG/IgM — negative, anti-B2-glycoprotein 1gG/IgM —
negative. Passed infection tests: ELISA on chlamydia
1gG/IgM — negative, ureaplasm 1gG/IgM — negative,
mycopalasma 1gG/IgM — negative, yersiniosis
1gG/IgM — negative. Twice the patient was tested for
brucellosis in different laboratories: Huddleson's agglu-
tination test — 2+, Wright agglutination test — 1:100, but
the results of these tests were ignored. Lymphocytosis
in blood tests (48.9-36%) persisted. She passed blood
tests for parasitic and fungal infections: Ascaris lumbri-
coides 1gG — negative, Aspergillus fumigatus, 1gG —
negative, Giardiasis 1gG — positive, 1IgA — doubtful,
Opistorchis 1gG/IgM — negative, Toxocara 1gG — nega-
tive, Trichinella 1gG — negative, Echinococcus 1gG —
negative. Protein electrophoresis (protein fractions)
showed dysproteinemia due to an increase in a.l (6.3%)
and B2 (6.7%) fractions. The patient underwent an MRI
of all parts of the spine: MRI of CS revealed signs of
posterocentral herniated intervertebral discs (IVD) at
levels C5-C6, C6-C7, IVD protrusion C4-C5. There
were not any changes on the MRI of ThS. On MRI of
LSS shows signs of 1VVD protrusion at levels L2-L3,
L4-L5, L5-S1. She passed an analysis for genetic typ-
ing of the HLA B27 antigen, the result was positive, but
no pathology was detected on radiography of the sacro-
iliac joints. Rheumatologist at the place of residence di-
agnosed «Seronegative spondyloarthritis» and recom-
mended methylprednisolone 8 mg/day, sulfasalazine
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2000 mg/day and celecoxib 120 mg/day with some im-
provements. Then she was examined by another rheu-
matologist and diagnosed «Dorsopathy, widespread
spondyloarthrosis, multiple protrusions of interverte-
bral discs, vertebrogenic pain syndrome, radicular pain
syndrome» and recommended NSAIDs, chondropro-
tectors and muscle relaxants, with a temporary positive
insufficient effect. Due to the insufficient positive ef-
fect, the patient was consulted by a rheumatologist at
her place of residence and diagnose was changed to
«Ankylosing spondylitis (AS), HLA B27 associated,
early stage, peripheral form» and the patient was pre-
scribed anti-cytokine therapy: TNF-a inhibitor — goli-
mumab 50 mg, once monthly. After 6 months of path-
ogenetic therapy, the patient complained of pain and
swelling of the left knee joint, synovitis was detected
on ultrasound of the knee joint. Pain in the ThS also
progressed, severe sweating and pain in the LSS per-
sisted, but without symptoms of radicular syndrome.
The MRI of the ThS was repeated: the picture of oste-
ochondrosis of the ThS. MRI of the LSS revealed cir-
cular protrusions of the VD between L4-L5, L5-S1, as

well as aseptic spondylitis of the L5-S1 bodies (Figure
1), osteoarthritis of the ileosacral articulation (ISA). 1,5
years ago, the patient was consulted by this rheumatol-
ogist to clarify the diagnosis and determine the tactics
of treatment, as back pain persists, a picture of bursitis
in the right elbow joint joined, pronounced sweating
persisted. Epidemiological history: the patient lived in
the village until she was 16 years old, where she con-
sumed homemade milk and cattle meat. This can be
considered as a re-infection.

Materials and results: an objective assessment
revealed hyperhidrosis of the palms, dermographism of
the skin. Bone and joint system: the act of compressing
the brushes is complete, the compression force is not
reduced. Pain and swelling of the right elbow joint.
Tomayer test is negative, Kushelevsky type I/11/111 tests
are negative, Forestier's test is negative. Moderate re-
striction of movement in the cervical spine. Physical
examination of internal organs revealed no pathology.
respiratory rate 16 per min, heart rate 85 per minute,
pulse 85 per minute, blood pressure 110/70 mm.Hg.

Table Nel

Laboratory parameters of the patient in dynamics

15.02.2021 | 06.03.2021 $25.03.03.2021 22.05.2021 (be-
Parameters (before (during treat- (immediately after | fore the start of
treatment) ment) the 1st course of | the 2nd course of
treatment) treatment)
Hemoglobin, r/n 142 131 123 128
Erythrocytes, 10*12 4,41 4,3 4,07 4,32
Platelets, 10*9 356 234 228 241
Leucocytes, 10*9 6,68 7,5 6,48 6,3
Lymphocytes, % 31,8 43,6 43 43,82
ESR, Mmm/4ac 52 16 20 14
CRP, mr/n 6,4 2,8 15 3,8
RF negative negative negative negative
HLA B27 (ELISA and immunoblot- not
ting) detected i i i
determination of antigen-binding lym- negative i i i
phocytes of brucellosis specificity
Wright 's Agglutination Reaction negative - negative -
Reaction Agglutination reaction on . .
glass (Huddleson) postive i negative i
ELISA brucellosis 1gG positive - - positive
ELISA brucellosis IgM negative - - positive
ELISA brucellosis IgA negative - - negative

Repeated analysis for HLA B27 by specific hybridization based on fluorescent amplification and
immunoblotting showed a negative result. The patient received anti-cytokine therapy, therefore, before starting
antibacterial therapy, she submitted an immunogram before starting therapy and after the end of the 1st course of

treatment (Table Ne2).
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Table Ne2
Immunogram of the patient before and after treatment of brucellosis infection
Parameters Before treatment After treatment hig:g:'
Immunogram (Humoral immunity IgA,IgM,lgG)
IgA 2,33
IgG 9,15
IgM 0,71
Immunogram (Cellular Immunity)
52-76%
T-lymphocytes (CD3) 52,01 65% (1.934) (0.95-1,8)
- -180,
B Iymph;(;;)ytes (CD 23,12 20% (0.600) (0(.51%?0&40
T-lymphocytes T-help- 0 31-46%
ers (CDA) 58,33 29% (0.870) (0.57-1,1
Cytotoxic T-lympho- 0 23-40%
cytes (CD8) 22,12 38% (1.140) (0.45-0,85)
Immunoregulatory in- )
dex (I1) (CD 4/CD8) 2.6 0.8 1.2-2.0
Natural Killers, NK 0 9-19%
cells (CD16+56) 21,31 13% (0.390) (0.18-0,42)
The total number of white blood
s oo | 1 s ormal. At
who take part in the induction of phocytosis. The relative number
a specific immune response. 1l of B-lymphocytes is normal. The
incrpease d due to a decrgasin ' of relative and absolute content of
Conclusion: cviotoxic  Ivmphocvies gl'he T-cell subpopulations is within
e lymphocytes. the normal range, however, the
level of NK increased, which are .
able to lyse target cells infected | 20 OF CD4-T-helper and CD8
e 10 Iy g ) T-cytotoxic is reduced. The rela-
with viruses and other intracellu- | .. ber of I
lar agents tive number of NK cells are nor-
' mal.

The aforementioned immunograms demonstrate
the conditions of the immune system in dynamics. For
example, there was not immune reaction on the
immunogram in the beginning of therapy. On a
repeated immunogram after 2 months, in the end of the
1st course of combination therapy (fluoroquinolones +
recombinant human interleukin-2), we can see positive
shifts in the immune response, that is, taking of the

immunomodulator, the immune system rebooted and
began to activate as it should in the presence of an
infectious agent and shows the height of the immune
response to infection. The patient also underwent
instrumental study (Table Ne3) before and after the first
therapy, where positive dynamics were observed amid
treatment, despite the inadequate immune response
during treatment with immunosuppressant.

Table Ne3

Results of instrumental studies

Qittr&%?/ Before treatment (15.02.20211) After the fzrzsé((:)%ugrgeg(lj; treatment
MRI of the LSS revealed circular protrusion of discs | MRI LSS — osteochondrosis, moderate de-
between L4-L5, L5-S1, as well as aseptic spondylitis | generative-dystrophic changes of LSS.

MRI of L5-S1 bodies, arthrosis of ileosacral joints. MRI of | Protrusion of L4-L5, L5-S1. The MRI pic-
ileosacral articulation in STIR mode: no data for acute | ture may correspond to the complications
sacroiliitis were found. of spondylitis at the L5-S1 level.
Ultrasound of the right elbow joint: signs of chronic

Joint ul- _bursitis ofthe olecrgnon bursa. Asma_lll grr_lo_unt of fluid Ultrasognd of the elbow joints: pathologi-

trasound | M the humeroglngrls and hu_merora(_jlalls jointsup to 2 ca_l flmd was  not _detected. Uneven
ml. Uneven thinning of hyaline cartilage. Osteophytes. | thinning of hyaline cartilage. Osteophytes.
Ligamentopathy of medial and collateral ligaments.

Notable changes on MRI of the LSS. On the cross-section MRI image of the spine, there are similar signs of
Brodie's abscess (sluggish primary chronic intraosseous abscess) in the bodies of the L5-S1 vertebrae, which is
regarded as one of the special types of spine osteomyelitis, characteristic, including brucellosis spondylitis (Fig. 1).
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Ultrasound examination of the elbow joints also
showed positive dynamics: relief of signs of bursitis
and inflammation of the ligaments. The patient under-
went X-ray densitometry, where osteopenia was found
due to vitamin D deficiency and to patient was pre-
scribed vitamin D at a dose of 3000 units per day.

Based on clinical manifestations (prolonged
wave-like subfebrile fever), intoxication (chills, pain in
bones and muscles, headaches, decreased appetite), as-
theno-vegetative syndrome (weight loss, weakness,
anxiety, panic attacks), neuromuscular and articular
syndromes (polyarthralgia) and symptoms of damage
to the autonomic nervous system (instability Blood
pressure, palpitations)), laboratory studies (lymphocy-
tosis, positive result of Wright and Huddleson aggluti-
nation tests, antigen-binding lymphocytes of brucello-

- 4 , . o \:
MRI of the lumbosacral spine after therapy
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sis specificity; ELISA for brucellosis with the negativ-
ity of the antibody to HLA B27 and the entire spectrum
of rheumatological markers), instrumental studies (ul-
trasound signs of chronic bursitis of the olecranon
bursa. Ligamentopathy of medial and collateral liga-
ments; MRI — picture of osteochondrosis of ThS. Cir-
cular protrusion of discs between L4-L5, L5-S1, aseptic
spondylitis of vertebra body in L5-S1, osteoarthritis of
the ileosacral joints), the presence of risk factors in the
epidemiological history (reinfection) is diagnosed:
Primary chronic brucellosis, decompensation stage,
endogenous reinfection, with focal manifestations:
spondyloarthrosis  with neuromuscular  syndrome,
aseptic osteomyelitis of the L5-S1, bursitis of the right
elbow joint, ligamentopathy, astheno-vegetative
syndrome (sweating, hyperhidrosis of the palms,
weakness, anxiety), constitutional manifestations:
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wave-like fever, weight loss in debute, gynecological
manifestations: miscarriage, dysmenorrhea.
Osteopenia. Increased risk of fractures.

Treatment. According to the latest clinical
protocol dated 03/29/2021 vy., there are standard and
alternative etiotropic therapy regimens for various
forms of brucellosis. The patient needed several
courses of treatment. The first course of treatment
(February-March 2021 y.): antibacterial therapy:
levofloxacin 1000 mg / day for 45 days;
immunomodulator: a dosage form of recombinant
interleukin-2 people — Roncoleukin 500,000 units 1 ml
subcutaneously 1 time every 3 days (72 hour interval),
a course of 5 injections under the control of CBC after
each injection, despite the therapy, patient com-
plained to the persistence of pains in the cervical and
thoracic spine more in the evening and at rest,
tinnitus, instability of blood pressure. The patient's
mood and sleep improved. Due to the incomplete effec-
tiveness of the 1st course of treatment under the control

of immunogram, to the patient was recommended the
2nd course of treatment: norfloxacin 500 mg, 1 tablet 2
times a day for 42 days, and Roncoleukin 500,000 units
1 ml subcutaneously 1 time every 3 days (interval 72
hours) 10 course of administration under the control of
CBC per 1 time a week. At the moment, the patient is
receiving the 2nd course of treatment, which she
tolerates well.

Discussions: This clinical case clearly shows the
difficulties of differential diagnosis of early SpA and
chronic forms of brucellosis, especially when the
patient has primary chronic brucellosis, when there is
no acute period of infection with vivid symptoms of
intoxication,  fever  syndrome and clinical
manifestations are erased, imitating various other
diseases accompanied by articular, neuromuscular,
astheno-vegetative syndromes with wave-like fever.
Table Ne4 shows the data on which manifestations this
patient had in favor of the SpA diagnosis and which in
favor of chronic brucellosis.

Table Ne4

Comparative table of clinical, laboratory and instrumental features of the patient based on diagnostic
criteria of SpA and standard case diagnosis in chronic brucellosis.

Signs of chronic brucellosis according to the

standard case diagnosis Patient Information ASAS criteria (2009 y.)
Subfebrile undulant fever + Not typical
Sweatmg (night sweats, hyperhidrosis of the N Not typical
extremities)

Autonomic neuropathy (blood pressure insta- .
bility, palpitations) ¥ Not typical
Intoxication syndrome + Not typical
Asthenovegetative syndrome (weight loss,
asthenia, feeling of anxiety, feeling of unease, + Sometimes losing weight may be
panic attacks)
Generalized lymphadenopathy + Not typical
+

Polyarthralgia, polymyalgia, osteodynia The patient can not local- -

ize the pain.

Avrticular syndrome

The pain can be both in-

Back pain flammatory and mechani- Inflammatory back pain
cal

Sometimes Morn_ing sti_ffness up to Morning stiffness with a dura-

30 minutes in the debut tion of more than 40 minutes
Radicular syndrome + Not typical
Bursitis + Not typical
Lesion of the ligamentous apparatus (liga- N Enthesitis, commonly in the pe-
mentopathy) ripheral form of SpA
Lesion of the sternocostal articulation + Not typical

Unilateral sacroiliitis, sometimes bilateral sa-
croiliitis is possible, which disappears after
treatment

Was not detected in the
patient

Bilateral sacroiliitis

There may be spondylosis, spondyloarthrosis,
spondylodiscitis, osteochondrosis

Spondylitis, osteochon-
drosis with multiple pro-
trusions

Spondylitis

Vertebral osteomyelitis

Brodie's abscess

Not typical
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Laboratory diagnostics

Possible positivity by HLA-B27

It was not detected during
repeated laboratory test-
ing by different methods

Positivity by HLA-B27

Possible. There is no clear correlation with
the activity of the disease with laboratory in-

Was not detected in the

High CRP levels

degrees

di patient

icators

The positivity of serological analyses, ELISA

and ABL of brucellosis specificity to varying + Not typical

The epidemiological history of the patient is
of great importance

the patient lived in the vil-
lage when she was a
child, where she con-
sumed homemade milk
and cattle meat

Not important

Treatment

Temporary positive effect of taking NSAIDs

The short-term and in-
complete effect.

The positive effect from NSAID

A good positive effect on taking fluoroquino-

A positive effect was ob-
served in combination

lone antibiotics with recombinant inter- Not typical
leukin-2 people
This patient, as a result of chronic brucellosis, de-
veloped a degenerative spinal disease due to a decrease References

in bone density with limited mobility and severe pain
syndrome, which led to temporary disability.

Conclusion. From this clinical case, it is necessary
to draw the correct conclusion that it is necessary to in-
crease awareness of chronic brucellosis among doctors,
to whom patients usually come with various com-
plaints, most often they are general practitioners, rheu-
matologists, neuropathologists and others, depending
on the predominance of focal symptoms. Otherwise, in
patients with late diagnosis, untimely and incomplete
treatment, the disease may go into the stage of decom-
pensation with the preservation of residual complica-
tions for life.

1. «K.B.Kurmanova, A.K.Duisenova, Monograph
«Brucellosisy», 2002 y.

2. Mamutova A.E. «Features of the course of
chronic brucellosis in conditions of chronic intoxica-
tion with heavy metal salts and treatment», dissertation
for the degree of Candidate of medical Sciences, 2009
y.

3. Shostak N.A., Pravdyuk N.G., Abeldyaev D.V.,
«Seronegative spondyloarthropathies — improving ap-
proaches to early diagnosis and treatmenty, «Russian
Medical Journal» Ne6 from 05.03.2013 y., 332 pg.
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Tumor cells can inhibit immune responses against their survival by activating inhibitory immune checkpoint
proteins, which are PD-1 (programmed death receptor) CTLA-4 (cytotoxic T-lymphocyte antigen). PD-1 is the
membrane receptor responsible for signal transduction into intracellular compartments and has two ligands PD-
L1 and PD-L2. The effect of PD-1/PD-L1 complex is to inhibit the function and proliferation of T cells, resulting
in the activation of T cell apoptosis. CTLA-4 has the structure of a type 1 transmembrane glycoprotein and has
two ligands, CD80 and CD86, which are found on T regulatory and antigen-presenting cells. Endocytosis of the
CTLA-4/CD80 complex results in the T-lymphocyte remaining in a state of low co-stimulation with maintenance
of a suppressed counter tumor response. The main immunotherapeutic agents are monoclonal antibodies targeting

CTLA-4, PD-1 receptors and PD-L1 and PD-L2 ligands.

Keywords: cancer, immunotherapy, PD-1, PD-L1, CTLA-4, structure, signalling pathways, monoclonal an-

tibodies.

Cancer is defined as a rapid growth of abnormal
cells in any part of the human body that can invade ad-
jacent tissues and spread to other organs via the lym-
phatic or blood pathway. After many years of research
into the biochemistry, clinical aspects and treatment of
cancer, scientists have focused on the hardest aspect of
fighting cancer - immunity. Tumor cells can suppress
immune responses directed against their survival by ac-
tivating immune checkpoint inhibitory proteins, which
are PD-1 and CTLA-4. Blocking these proteins makes
it impossible to suppress anti-tumor immunity and thus
restores normal T-lymphocyte function. The signaling
pathways of these receptors contain key structures that
can be targeted by immunotherapeutic preparations.
These structures are present as the interaction between
the receptors and their ligands. CTLA-4 is the first re-
ceptor to be discovered, the ligands of which are CD80
and CD86 receptors. Another complex is represented
by PD-1 and two ligands PD-L1 and PD-L2. The com-
plexes listed are the targets of current immunotherapeu-
tic treatment. [1][2]

PD-1, which is considered the most commonly
used receptor in the fight against cancer. It is a trans-
membrane glycoprotein and contains 288 amino acids.
The domain of this receptor, which is located on the

surface of the T-cell, is the primary domain, whose role
is to interact with PD-L1 on the surface of the antigen-
presenting cell. The intracytoplasmic domain contains
two tyrosine-based signalling sites: a tyrosine-based in-
hibitory site (ITIM) and a tyrosine immunoreceptor
switch site (ITSM). The PD-1/PD-L1 pathway itself
comprises several signalling steps which for the T cell
can be 'positive’ and 'negative'. The first 'trigger' signal
is the interaction of the major histocompatibility com-
plex (MHC) with the TCR. The second trigger signal is
presented by the formation of the CD80/CD28 com-
plex. The third signal is the inhibitory one and com-
prises in itself two simultaneous interactions: PD-1/PD-
L1 and CD80/CTLA-4. The T cell with the help of
these signals regulates its activity and depending on the
prevalence of one or the other type of signal can be sub-
sequently activated or, conversely, inhibited and de-
stroyed. The PD-1/PD-L1 complex produces a very
strong counteraction to the MHC/TCR signal, i.e. the
‘positive’ signal. At the same time, this complex stops
ZAPT70 phosphorylation, inhibits PI3K and PTEN ac-
tivity. As a result, the glycolysis process switches to
beta-oxidation due to inhibition of the PI3K-AKT and
ZAPT0-ERK pathways and, as a result, the T cell is de-
stroyed by apoptosis. [3][4][5]
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Figure 1. Activation effects of PD-L1

CTLA-4 likewise has the structure of a transmem-
brane glycoprotein and consists of 233 amino acids.
This immune checkpoint consists of 4 domains: the
leader, the binding domain, the transmembrane region
and the cytoplasmic tail. The intracytoplasmic tail of
CTLA-4 exhibits two phosphorylation motifs by the
enzymes FYN (proto-oncogene tyrosine kinase) , LYN
(tyrosine protein kinase) and LCK (lymphocyte-spe-
cific protein tyrosine kinase). In addition, the tyrosine
at position 201 of CTLA-4 interacts with LRBA, which
prevents its early lysosomal degradation. Signalling of
the CTLA-4/CD80 pathway starts primarily from the
expression of CTLA-4 on the T cell surface. This pro-
cess is influenced by a multitude of factors at the mem-
brane, cytoplasmic and nuclear or genetic level. At the
nuclear level NFAT, Foxp3, STAT1, Fos, MYC and
Bcl-2 bind to the CTLA-4 gene promoter. At the cyto-
plasmic level AP-1 and AP-2 bind to the GVYVKM
and YVKM gene sections for the purpose of maintain-
ing stable levels of CTLA-4. MicroRNAs miR-155,
miR-224-5p, miR-324-5p, miR-488-5p, miR-302a are
involved in CTLA-4 gene transcription and its perfor-
mance at the endoplasmic reticulum and Golgi appa-
ratus. After release at the T cell surface CTLA-4 inter-
feres with TCR and forms a complex of CTLA-4,
TRIM, LAX and Rab8. After interaction with ligands
or in the absence of the need for representation on the
cell surface, CTLA-4 is destroyed at the endocytoplas-
mic level. This process begins primarily with the loss
of LRBA protein at the cytoplasmic tail. Subsequently,

endosome formation requires the involvement of clath-
rin, dynamin and AP 2 protein, which binds to the
CTLA-4 tail in place of LRBA. After internalization
CTLA-4 can be lysosomally distributed or re-incorpo-
rated on the membrane surface of the T cell. The func-
tional effect of CTLA-4 interaction on T reg lympho-
cyte is that CD80 on the CPA surface has much higher
affinity for CTLA-4 on the T reg surface than for CD28
on the conventional T lymphocyte. The tumour micro-
environment differs from the usual immune cell envi-
ronment by the abundant amount of regulatory T cells,
which in turn cause the attachment of CD80 or CD86
receptors only to CTLA-4 receptors and the result of
this difference is low co-stimulation of conventional T
cells with preservation of the inhibited anticancer re-
sponse. If it is possible to block CTLA-4 by antibodies,
CDB80 or CD86 have only one attachment site - CD28
(fig 2). This blockade can be performed by different
methods, as for example direct receptor blockade on T
reg or on the constant fragment (Fc) that is attached to
the macrophage. The result is one - depletion of Treg,
formation of CD80 or CD86 complex with CD27, in-
creased co-stimulation of conventional T cells and ad-
equate immune response. Subsequent internalization of
the CTLA-4/CD80 complex leads to decreased co-
stimulation of conventional T cells with subsequent
formation of the ineffective immune re-
sponse.[7][6][9][12]
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Inflammatory
stimuli

So, at present FDA has approved 3 immunothera-
peutic preparations, which are anti-PD-L1 monoclonal
antibodies, and these are Atezolizumab, Durvalumab
and Avelumab. These preparations are IgG class PD-
L1 blockers, which are fomated from Fab and Fc, where
on the VL surface of Fab there are 6 loops: HCDR1,
HCDR2, HCDR3, LCDR3, LCDR1, LCDR2. The
structural difference of these preparations is that differ-
ent 1gG loops are involved in the binding process with
the immune checkpoint receptor. The affinity of certain
loops towards the receptor or ligand does not lead to
irreversible transformation of the structure, but only
blocks the binding site. In 2022 and 2023 the FDA ap-
proved two new preparations, nivolumab and pembroli-
zumab, which are monoclonal Ac of PD-1. The block-
ers of this receptor are of the 19gG4 class in which the
constant region is identical, but the variable region in
pembrolizumab involves the C'D and C,C' loops and
nivolumab only the C'D site. The monoclonal antibody
to CTLA-4 ipilimumab is not yet FDA approved and is
in the investigational process. Ipilimumab is assigned
to the n IgG class, in which its constant region has the
ability to induce antibody-mediated cytotoxicity.
[8][10][11]
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Community-acquired Pneumonia (CAP) is a widespread disease that mainly affects the elderly, resulting in
more serious consequences than among the young population[3]. This increased incidence among the elderly of
CAP is due to the fact that physiological changes occur to which the lower respiratory tract is subjected (reduction
of mucociliary clearance and cough reflex), the immune system(immunosuppression),but also cormobidities (renal
pathology, cardiac,chronic cerebrovascular disease, diabetes mellitus ) that occur with the aging of the human
body . Among the main causal factors leading to a serious development of CAP among the elderly are alcoholism,
tobacco smoking, obesity, various degrees of disability, sedentary lifestyle, bipolar disorder [4].

Keywords: pneumonia, cormobidities, symptoms, elderly

Introducere

At present, the elderly population, older than 65
years, is constantly increasing, but their longevity is not
always associated with a satisfactory state of health. A
good part of people older than 65 years suffer from a
lot concomitant pathologies ( two or more chronic pa-
thologies), which leads to an increase in mortalitatii.Pe
as the human body ages, changes in the immune system
occur, so that most of the elderly are more prone to sur-
rounding infections [1]. Statistical data show that the
CAP mortality rate among the elderly remains a dra-
matic one as it was 1000 years ago , thus reaching some
conclusions that by 2050, when 20% of the global pop-
ulation will be elderly, the incidence of community
pneumonia will be one of the leading causes of mortal-

ity [2].

Aim of the study

Due to the fact that CAP in elderly patients have
an atypical clinical picture, diagnosis of pathology oc-
curs late, with severe forms, so we set the goal-to iden-
tify the symptoms characteristic of elderly patients with
CAP,which requires a specific approach and therapeu-
tic conduct.

Materials and methods

The study included 50 patients diagnosed with
community pneumonia, treated in the pulmonology de-
partment of IMSP SCM " Sf. Arhanghil Mihail " during
the years 2017-2019. More common CAP was found in
male gender 35(70%) compared to female gender 15
(30%). The database of the selected materialwas pro-
cessed statically using the Microsoft Excel program.

Result and discutions

Following the analysis of the 50 elderly patients
with CAP , a higher incidence of CAP was observed
among patients aged 65-70 years -35(70%), and the
lowest frequency occurring in those aged 76-85 years -
5(10%) (Figure 1).

m65-70

m71-75

1 76-85

Figure 1. Age distribution of elderly patients with CAP
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The examination of the anamnesis revealed the
presence of cormobidities in elderly patients that may
influence the evolution of CAP, or on the contrary may
be aggravated following the development of the inflam-
matory process, which is of great importance in the
evolution and prognosis of CAP in elderly patients.It
was noted that cardiovascular pathology (Hypertension

-38(76%), chronic heart failure-23( 46%), Angina pec-
toris-22(44%)), is most prevalent in elderly patients
with CAP, in second place is located Diabetes Mellitus
Type Il and pathology of the respiratory system
(chronic obstructive Bronchopneumopathy, bronchial
asthma) -19 (38%).Table 1.

Table 1.
Cormobidities of elderly patients with CAP

Cormobidities %

Hypertension 38(76%)
Chronic heart failure 23(46%)
Angina Pectoris 22(44%)
Diabetes Mellitus Type 11 19(38%)
Pathologies of the respiratory system 19(38%)
Pathologies of the urinar system 18(36%)
Chronic pancreatitis 8(16%)
Chronic hepatitis 8(16%)
Encephalopathy 5(10%)

In order to highlight the onset of the disease in patients in both groups, the symptoms presented by patients

at admission were evaluated.

Table 2.
Clinical manifestations of elderly patients with CAP
Charges %

36,9 °C 14(28%)

Body temperature values 37°C-37,5°C 31(62%)

37,6 °C-38,5 °C 5(10%)

Shiver 24(48%)
Chest pain 28(56%)
Dyspnea 50(100%)
Headache 14(28%)

Nausea 5(10%)
Asthenia 46(92%)
Sweating 40(80%)

Altered mental state 8(16%)
dry 42(84%)

Cough wet 8(16%)

- Medium gravity 36(72%)

General condition Sever gravity 14(28%)
Tachypnea 50(100%)
Tahycardia 50(100%)
Peripheral oedema 18(36%)
Fatigue 45(90%)

Elderly patients with CAP showed an insidious,
atypical onset with a predominance of fatigue, dyspnea,
tachypnea, tachycardia, sweating, asthenia.La the ma-
jority of elderly patients had subfebrility and only 5 (
10%) had fever, due to the presence of multiple cormo-

bidities that patients had (chronic pyelonephritis, uri-
nary infections).Another complaint that elderly people
with CAP presented was cough which at 42(84%) was
a dry, excruciating one,due to the inability of patients
to expectorate. Table 2.

Table3.
Physical examination data in elderly patients with CAP

Features %
Submatitia 46(92%)
tightened 39(78%)
Murmur diminished 11(22%)
Small bullous rales 40(80%)
Crepitations 27(54%)
Dry rales 15(30%)
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In the physical examination of elderly patients
with CAP, we found that in 46(92%) local submatitia,
the predominance of the tightened murmur was also re-
vealed 38(78%) compared to the dimunuated one
11(22%).In the ausculatory examination of the thoracic
box in elderly patients , the small bullous Rales-
40(80%), and the dry ones only at 15 (30%).

Concluzii

1.Clinical onset in most elderly patients is insidi-
ous, with a little expressed symptomatology, often with
a predominance of general symptoms( general weak-
ness, fatigue, signs of confusion), which contributes to
a late establishment of the diagnosis.

2.The evolution of CAP in the elderly is influ-
enced by the presence of cormobidities, which due to
the infectious process can decompensate and influence
the evolution and prognosis of CAP.
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Abstract

Background: Early miscarriage is the spontaneous loss of intrauterine pregnancy before 12 weeks of gesta-
tion. Spontaneous abortion is a frequent complication of pregnancy that represents approximately 10% of preg-
nancy pathologies and 80% of all abortions. The most susceptible period in pregnancy for early abortion is in the
first 10 weeks of gestation when organogenesis takes place. The study of the clinical-morphological peculiarities
in spontaneous abortion causes changes in the chorio-villus profile and the gestational vascular remodelling with
the development of primary placental insufficiency. TORCH infections are a major source of pregnancy disruption
at early gestational age.

Conclusions: Placental components, particularly the syncytiotrophoblast (SYN), represent an important pro-
tective barrier in the transmission of transplacental infections. TORCH infection, during the gestation period,
causes disturbances in the early development of the placenta with the involvement of the vascular component and
the villous profile with a negative impact on the pregnancy resulting in miscarriage. The evaluation of the morpho-
pathological profile during the early development period of the embryo-feto-placental complex will provide infor-

mation regarding the characteristic changes induced by infections in the context of the abortive disease.

Keywords: Early miscarriage, chorionic villi, placenta, vascular component, TORCH infection.

Introduction

Early miscarriage is the spontaneous loss of intra-
uterine pregnancy before 12 weeks of gestation [15].
Although it is common [15], miscarriage is less studied,
in approximately 50% of cases the aetiology is un-
known, and in 50% it is multifactorial [30]. In humans,
the placenta forms a protective barrier for the embryo
that restricts the hematogenous spread of microorgan-
isms [3]. In general, congenital infections associated
with miscarriage, are a major cause of mortality and
morbidity wordwine. In order to establish the diagnosis
of early miscarriage, an important role is attributed to
the morphological examination. Ultimately, the mor-
phological examination of the placenta will identify
pathological changes with disease in the villous tree
and the remodelling of the spiral arteries induced by the
infectious disturbances. The human placenta controls
the infections by inducing a unique immunomodulatory
respond.

The SYN have a direct role in the protection of the
embrion from infections. The continuous multinucle-
ated cell layer of syncytiotrophoblast (SYN) is resistant
and destroys hematogenous microorganisms by restrict
parasite attachment, inhibiting invasion and active in-
tracellular replication [3]. TORCH infection is a con-
genital group of microbial infection witch vertical
transmission. Infectious agents included in TORCH in-
fection are Toxoplasma gondii (T), Others (O) such as
Listeria monocytogenes, Troponema pallidium, Parvo-
virus, HIV, etc., Rubella (R), cytomegalovirus (C), and
Herpesvirus (H) [5]. The morpho-pathological study
will evaluate the morphological structure of the utero-
placental complex complicated with early spontaneous
abortion with an infectious substrate and will establish

the morpho-pathological criteria in primary placental
insufficiency.

Histological profile in gravidar endometrium.

To ensure the implantation of semi-allogenic blas-
tocyst, the endometrium will undergo a complex of
functional and structural changes determined by pro-
gesterone, necessary for adaptions to the blastocyst dur-
ing pregnancy. Progesterone is secreted by the corpus
luteum and will maintain the secretory phase of the en-
dometrial glands [20]. The endometrium will go
through the cell differentiation phase with endometrial
pre-decidualization [20], then complete decidualization
specialized for blastocyst implantation with typical
signs in the morphological picture. So, the high level of
progesterone transforms the mucosa uterine into the de-
cidua basalis. The hallmark of decidua gravidaris is se-
cretory decidual glands and abundant vascularity [10].
Glands become hypersecretory, knowns as the Arias-
Stella reaction [37]. The secretory glands are enlarged
[27], spiral in appearance, and rich in glycogen, immu-
nosuppressants, glycodelin A, and uteroferrin, neces-
sary for the histiotrophic nutrition of the postimplanta-
tion trophoblast [10, 16].

The early period of placentation

In the fertilization process, in the fallopian tubes,
daily the zygote goes through the segmentation stage,
dividing into a blastomere, then a morula, and later a
blastocyst that will migrate into the uterus and attach to
the endometrial mucosa [32]. The decidua basalis have
a critical role in the homeostatic balance between the
mother and foetus. In the process of pregnancy, the de-
cidua basalis includes genetic predisposition and im-
munological balance that ensures a strong immunolog-
ical tolerance function for the protection, attachment
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and invasion of the trophoblast perceived as a semi-al-
lograft by the maternal immune system [24] and allows
the attachment and implantation of the blastocyst [5].
The maternal-fetal interface has multiple immune cells
vitals for the developing foetus [10]. Therefore, the de-
cidua contains 40% immune cells, of which 70% are
uterine natural killers (NKu), 25% - are macrophages
and 3-5% T cells [5]. Natural killer cells are essential
for embryo nutrition and vessel remodelling [10]. After
attachment, the blastocyst separates into 2 layers: ex-
ternal-embryoblast and internal trophoblast [37]. With
implantation, the trophoblast passes through the pre la-
cunar stage with the division into 2 columns syncytio-
trophoblast (SYN) and cytotrophoblast (CTB) [22].
Later, in the syncytiotrophoblast, appear trophoblastic
lacunae filled with maternal blood that divide into tra-
beculae, characteristic changes for the lacunar stage
[37]. The SYN also erodes into decidual glands and tro-
foblastus is completely embedded in the decidua and
obtains the histiotrophic nutrition necessary for the de-
velopement [22]. The cytotrophoblast, with synthesis
from the primary chorionic plate, invades the lacunar
trabeculae and forms the primary villi [21]. Extraem-
bryonic mesenchyme penetrate through the primary
villi core and starts the develepment of the secondary
villi [21]. Later, around day 18, the cytotrophoblast in-
vades the maternal tissues and the spiral arteries, thus
establishing the fetoplacental circulation in which the
embryo will obtain chemotrophic nutrition having di-
rect access to the maternal blood [21]. Thus, on day 18-
20 p.c, the first fetal capillaries are identified in the cho-
rionic villi and the primary vascular network is formed,
and the secondary villi with vascular proliferation pro-
cesses become tertiary villi [21]. Next, is the arrange-
ment of the villous tree in cotyledons and the expansion
of the fetoplacental circulation throughout the villous
mass [21]. Until the end of gestation, the uteroplacental
complex is irrigated by 2 vascular systems. The open
circulatory system with the origin of the spiral arteries
(uteroplacental and intervillous) and the embryo-fetal
vascular system of the closed type consists of 2 arteries
and an umbilical vein [21].

The role of the syncytiotrophoblast in limiting
infection

The first barrier to infectious agents in maternal
blood is the syncytiotrophoblast. The syncytiotropho-
blast represents a continuous multinucleated layer of
cells involved in the protection of the product of con-
ception against infection [15]. Accordingly, damage to
SYN destroys the passage of the pathogen to the chori-
onic villus, because CTB is permissive to infection
[18]. The SYN have a direct role in the protection of
the embrion from infections. The syncytio has Iytic ac-
tion at the level of attachment, invasion and intracellu-
lar replication of microorganisms [15]. Because an-
choring villi are not delimited by SYN and villous ca-
pillaries are in direct contact with maternal blood,
terminal villi will be considered weakly permissive
sites for microorganisms [18]. A morphological marker
characteristic of the passage of the placental barrier
with the microorganisms is the inflamatory response

perivascular and in the villi witch accumulation of im-
munocompetent cells (macrophages, lymphocytes,
plasma cell and granulocytes) [18].

Toxoplasma gondii

T. gondii is a protozoan parasite with strictly in-
tracellular replication [13]. The infection is transmitted
by the sick cat excreting the oocyst [11, 14]. These oo-
cysts once passed out from cat through feces, can con-
taminate the soil, water or vegetables and fruits which
are consumed by pregnant women without washing. It
is known that 30% of the global population presents an
asymptomatic form with chronic T. gondii infection,
with exacerbation in an immunosuppressed state [19].
Vertical transmission of the parasite from mother to
embryo occurs [35] in approximately 50% of cases. A
major risk of spontaneous abortion is presented by
women primarily infected during pregnancy [32] when
antibodies to T. gondii are missing. At the morpholog-
ical investigation stage, free tachyzoites and tissue
pseudocysts can be identified in the toxoplasmosis pla-
centa [35]. Pseudocysts causing reduced inflammation
and can be visualized by HE and PAS staining. Endo-
zoites condition active inflammation and are identified
by Giemsa staining [35]. The immunological response
in the presence of a recent infection is the hyperproduc-
tion of Ig M, followed by Ig G [31, 33]. Susceptible to
infection are anchoring villi and CTB [32]. Inhibition
of parasite replication at the placental level is achieved
by macrophages activated by IFN-y [29]. The charac-
teristic histological features of the infection are the de-
layed maturation of the villi with an intense degree of
proliferation of Hofbauer macrophages, a reduced de-
gree of placental vs embryonic inflammation and lym-
phohistiocytic reaction [29]. Typical for placental tox-
oplasmosis is characteristic villitis with villous conglu-
tination and numerous cysts around the umbilical vein
[32]. At the same time, the vascular component is also
affected by the formation of thrombi in the chorionic
vessels and the calcification of the arterial walls [32].
Under the globally aggravating statistics and the sever-
ity of the pathology, routine investigation of women
planning a pregnancy is recommended. At the same
time, in the prevention of this infection, it is necessary
to take into account the way how the meat is prepared,
avoiding the consumption of partially prepared meat.
Pregnant women should refrain from contact with street
cats, and if they live in the same house with their cat, it
will be recommended to take care of it with gloves. Cat
faeces will be collected at least 24 h after defecation
[31].

Syphilis (Troponema pallidum)

Approximately 2 million pregnant women have
been diagnosed with syphilis annually [25]. Troponema
pallidum is a gram-negative spirochete that represents
the infectious agent in syphilitic infection [7]. Trans-
placental infection can cause congenital infection with
varied degree of clinical manifestations [31, 32]. The
symptoms of T. pallidum infection in pregnant women
appear in three stages. Initially, are affected the lym-
phatic systeme (lymphadenitis) and the skin with le-
sions on the skin where the bacteria entered the body
called a chancre. Secondary syphilis appears a few
weeks after the chancre has healed, and the pregnant
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woman complains of irritation and rashes on the hands
and feet. Symptoms persist for several weeks and dis-
appear forever or may recur in a situation of immuno-
suppression. 15-30% of pregnant women may present
symptoms with neurological, cardiovascular and osteo-
articular damage, characteristic for tertiary stage of
syphilis [31]. Congenital syphilis is transmitted from
the fetus in the first and second stages [25]. The macro-
scopic examination reveals a voluminous and pale pla-
centa, specific for fetal anaemia [32]. At the villous
level, is determined the microscopic triad: increased
villi, stromal hypercellularity and villous immaturity vs
gestational age [25]. Occasionally, can be determineted
acute lymphobhistiocytic villitis or peritonitis occurs
with a predominance of CD3 lymphocytes and plasma
cells, and the immunohistochemical test identifies few
inclusions with spirochetes [6, 34]. Sensitive to patho-
logical changes are the growth buds of the villous tree,
where is determined hyperplasia of stromal cells, with
pronounced edema of fetal capillaries and endo- vs
perivascular fibrous tissue deposition with the develop-
ment of venous and arterial vascular insufficiency, re-
sulting in fetal malperfusion followed by embryonic
death [32].

Parvovirus B19

Itis a DNA virus [31] that occurs with a frequency
of 1-400 pregnancies, in most cases manifesting itself
asymptomatically [15, 32]. Statistically, the risk for
early spontaneous abortion is registered starting from
weeks 4-6 of gestation [32, 26]. For routine diagnosis
of "erythema infectiosum,”" it is used immunohisto-
chemical examination which confirms the presence of
NCL-PARVO antibodies [15]. The hallmark of infec-
tion with parvovirus B19 is hyperchromatosis of nuclei
in giant cells with granulocyte necrosis [32]. Some-
times vascular damage can be observed with the pres-
ence of lymphocytic inflammation in the endothelium
of the umbilical artery [32]. Many times, can be deter-
mined trophoblast apoptosis and calcifications in the
stroma of the villi with marginal oedema [32]. In the
fetus, it causes severe anaemia and pronounced hydrops
with the presence of erythroid inclusions that require
PCR confirmation [28].

RUBELLA

Global vaccination has greatly reduced the inci-
dence of rubella infection during pregnancy [32]. Infec-
tion with the rubella virus, during early gestation,
causes pathological changes at the level of the fetopla-
cental complex with evolution in spontaneous abortion
[23]. A wide area of villi is usually affected with necro-
sis, fibrosis and stromal sclerosis and obliteration of
spiral artery branches [23, 32]. Fetal malperfusion is the
result of the activation of both villous and perivascular
inflammatory mechanisms with the involvement of
Hofnauer macrophages and intervillous and perivascu-
lar eosinophilic inclusions [32].

To prevent rubella infection, the MMR (measles,
rubella, mumps) vaccination is recommended for
women one month before conception [21, 32].

Cytomegalovirus (CMV)

Infection (CMV) affects 1% of pregnant women
[32] and is transmitted to the fetus in approximately

40% of cases [32]. CMV is a member of the virus fam-
ily, Betaherpesviridae, with a DNA genome [31]. It has
been shown that infection in early gestation is much
more severe than infection in late gestation [32].

Microscopically, through the PCR reaction, viral
inclusions are identified at the decidua level, villous cy-
totrophoblast, anchoring villi and extravillous tropho-
blast [36]. Often spontaneous abortion occurs follow-
ing the development of hydrops in the embryo [32] and
is correlated with the severity of the infection. In the
villous we can see tissue necrosis and inflammatory
process that cause lymphohistiocytic villitis with eosin-
ophilic and viral inclusion, lymphocytic infiltrates in
the nucleus and cytoplasm and large Hofbauer cells
[36]. Consistent with this, in the embryonic vascular
system, we identify avascular regions with pronounced
vascular involution and severe hypoxia [38]. Often the
endo- and perivascular edema of the chorionic vessels
causes vascular obstructions due to thrombosis and cal-
cifications. A distinct sign of Cytomegalic aggression
is the finding of "owl eyes" in the Chorio-villous com-
partment [32].

Herpes simplex virus (HSV)

It belongs to the herpesviridae family and has two
forms HSV 1 and HSV 2 [30]. Infection HSV is con-
sidered one of the most aggressive viral infections re-
sulting in spontaneous abortion if the pregnant women
are infected in the early term of gestation [31]. It is
transmitted vertically through the entry mediators
HveA, HveB, and HveC present in the cytotrophoblast
[18]. HSV pathogens utilise the fetomaternal interface
as a replication surface before diffusion to the placenta
and fetal compartment. Viral invasion causes non-spe-
cific HSV histopathological manifestations, therefore
often any inflammatory response at the level of the fe-
toplacental complex requires the performance of diag-
nostic tests for HSV [9]. Herpetic placentitis is charac-
terized by an acute lymphocytic villitis in early diagno-
sis and chronic plasmacytic villitis with Cowdry A and
Cowdry B inclusions in the extravillous trophoblast
(EVT) and less in the villous trophoblast [18] in chronic
infection. Also, HSV infection determine the villous
necrosis and the immaturity of the villi which are often
sclerosed with chronic intervillous manifested by ab-
normal deposits of fibrinoid in the intervillous space
[9]. In severe forms, the vascular profile is affected by
the deposit of fibrin, fetal lymphocytes and endovascu-
lar eosinophils with the development of the villous
hypo/avascular network or the formation of vascular
thrombi following inflammatory mechanisms [9, 12].

Conclusion

In this narrative review of specialized literature,
we aimed to highlight the importance of the histological
examination in elucidating the pathogenesis of sponta-
neous abortion. The identification of placental lesions
specific to TORCH infection presents both common
changes (villitis, intervillous, damage to the vascular
component) but also distinct changes such as the inclu-
sions specific to each pathogen that will guide the diag-
nosis and subsequent management. Also, some infec-
tions such as HSV and CMV are initially asymptomatic
and only early morphological diagnosis will provide
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the opportunity to intervene immediately until irre-
versible complications develop in the intrauterine de-
velopment of the embryo.
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Abstract

Background: There has not been much agreement on the hypothesis that diabetes is associated with salivary
dysfunction, thus we looked at salivary parameters in diabetic and non-diabetic people. Diabetes mellitus may be
diagnosed and monitored more effectively if saliva is used instead of blood. Materials and Methods:At least two
years before the start of the trial, all participants had been diagnosed with Type 2 Diabetes mellitus in one form or
another and were on antidiabetic therapy. All of the saliva was collected in a fasting state without any stimulus.
Measurements of saliva's organic and inorganic content, pH, flow rate, and other parameters were made. These
findings were then put under statistical scrutiny. Results: Salivary pH, flow rate and salivary amylase were
significantly lower in diabetics who were on antidiabetic therapy. They had significantly higher levels of salivary
glucose, total proteins, sodium and potassium and lower levels of calcium in comparison to those in the non-
diabetic group. Conclusion: Diabetics and non-diabetics differed significantly in the physical and biochemical
properties of their saliva. It is possible to screen, diagnose, and monitor for diabetes using salivary characteristics,

which are less intrusive than blood tests.

Keywords: Adult Type 2 Diabetes Mellitus ; Salivary Profiles ; blood tests; Babylon Province

Introduction

Although Type 2 Diabetes Mellitus (T2DM) may
be treated, long-term complications remain the biggest
health dangers. Worldwide and in Babylon city, epide-
miological research reveal that the burden of T2DM is
increasing significantly. Per J E Shaw et al., diabetes
will affect 7.7 present of individuals (20—79 years old)
by 2030 [1]. There are no exceptions to this pattern in
our country. With increasing rates of obesity, type 2 di-
abetes (T2DM) and cardiovascular disease (CVD) mor-
tality and morbidity in the United States are on the
rise[2,3] ,There are several organ systems that are af-
fected by diabetes mellitus (DM). It is possible for peo-
ple with diabetes mellitus type 2 (T2DM) to develop
neuropathy and other neuropathy-related conditions
due to long-term high blood sugar levels[4].

Furthermore, salivary glands seem to be affected.
Xerostomia, periodontitis, gingivitis, odontogenic ab-
scesses, and soft tissue lesions of the tongue and oral
mucosa are among the documented oral health con-
cerns associated with T2DM that practitioners often ob-
serve[5] . As a result of poorly controlled Type 2 Dia-
betes, salivary function suffers. Autonomic neuropa-
thies, microvascular alterations, hormonal
abnormalities, or a combination of these might cause

diabetics to have salivary hypofunction and dehydra-
tion[6].

T2DM and salivary dysfunction in diabetes have
yet to be established as a plausible link between the two
conditions. This research was designed to test the hy-
pothesis that physical and biochemical properties of sa-
liva differ between diabetes and nondiabetic patients.
Flow rates, morphological properties, and biochemical
profiles of participants' saliva were studied, as was the
association between fasting plasma glucose levels and
salivary parameters, in this study, which included par-
ticipants with and without diabetes.

Materials and Methods

This research included 30 diabetics and 30 non-
diabetics. People were chosen at random from a pool of
prospective volunteers (Table 1). Diabetes had been di-
agnosed at least two years before to participating in this
study, and all participants were undergoing ant diabetic
therapy at a private hospital. Participants ranged in age
from 40 to 55. As early as the first year after diagnosis,
it has been shown that DM difficulties begin to develop.
T2DM had been present in the lives of the participants
for at least two years. In order to exclude participants
with depression, edentulism, or systemic illness, the re-
searchers eliminated individuals with radiation to the
head and neck[7-9].

Table 1.
Participants age group
Patients age group No. Healthy age group No.
40-45 14 40-45 12
45-50 7 45-50 10
50-55 9 50-55 8
Total 30 Total 30

People who were not diabetic but had gone to the
emergency department or lab for another test made up
the control group. This study required all participants
to complete a written informed consent form before
they were allowed to participate in it.

At 7 to 8 a.m. in the morning, while they were fast-
ing, researchers administered demographic and medical
questionnaires to the participants, after which samples
of saliva were taken from them. For five minutes, we


https://doi.org/10.5281/zenodo.7747259

64 German International Journal of Modern Science Ne52, 2023

collected unstimulated entire saliva using a standard-
ized spitting method. To ensure that there was no selec-
tion bias, all of the individuals' saliva was collected by
a single observer. Glass electrodes from Systronics' pH
system were used to test the salivary pH in less than an
hour after the samples had been collected from the sub-
jects.

Calculated salivary flow rates were represented as
millilitres per minute (ml/min).

At 5000 rpm, the samples were centrifuged, and
the supernatant was collected and kept at — 8C until fur-
ther analysis was possible. There was also a look at the
biochemical features of the saliva. Inorganic elements
such as sodium and calcium were present together with
organic substances such as glucose and total protein
(analysed by using a semi auto analyzer). SPSS version
15 was used to do the statistical evaluation. A Student's
t-test was used to compare the salivary parameters be-
tween diabetics and those without diabetes.

Results and Discussion

We recruited a total of sixty participants, 30 of
whom had diabetes and were on antidiabetic therapy
and 30 of whom had normal blood sugar levels. Partic-
ipant average was 48.7 years. It was reported that there

were 30 diabetics in all, with a median age of 49.11
years for the 12 men and 18 females. Average age for
the non-diabetic individuals was 44.44 years; 14 men
and 16 women were in excellent health at that age. A
comparison of pH, salivary flow rates, and biochemical
markers in the male and female groups revealed no dif-
ferences.

In Table 2, we display the mean standard deviation
for salivary pH and entire salivary flow rate at rest in
non-diabetics and diabetics. In diabetics, salivary pH
levels were much lower than in individuals without di-
abetes. (Non Diabetics (ND) =8.11 + 0.17, Diabetics
(D) =5.83 £ 0.05, p=0.000). The flow rate in diabetics
was considerably reduced with values of 0.38 + 0.22
and in ND it was 0.61 + 0.17which was statistically sig-
nificant (p=0.002). Non-diabetics and diabetics dif-
fered significantly in their biochemical profiles [Ta-
ble3]. Diabetics had higher amounts of salivary glu-
cose, total protein, sodium, and potassium, as well as
lower levels of calcium (p= 0.0001). Among diabetics,
there was a statistically significant drop in salivary am-
ylase concentrations (p= 0.0001).

Table 2.
The mean standard deviation for salivary pH
and entire salivary flow rate at rest in non-diabetics and diabetics
“Parameter Non Diabetic Subjects Diabetic Subjects |
Studied (MEAN < SD) (MEAN< SD) p value
Salivary pH 8.11+0.17 5.83 £ 0.05* p=0.000
Salivary flow rate(ml/min) 0.61+0.17 0.38 £0.22%* p=0.002
Table 3.
Biochemical profiles of the saliva in non-diabetics and diabetics
Parameter Studied Non_(DBI/[aetﬁli Sg?em Dl?lt)/[e::;iuglj)e)cts p Value
Glucose (mg/dl) 3.27+0.17 19.55 £ 1.55* p=0.001
Salivary alpha amylase 103.51 + 08.55 15.88 £ 1.6* p=0.0001
Total proteins(g/l) 466.38+ 186.33 856.19 + 403.67* p=0.001
Sodium(mEg/l) 3.89 +£0.36 16.52 +0.98* p=0.001
Potassium(mEq/1) 22.12 £0.67 28.77 £0.22* p=0.001
Calcium(mEg/1) 7.08 +£0.22 3.66 + 0.08* p=0.0001”

Drugs such as anticholinergic and diuretics, anti-
histamines, anti-hypertensives, etc., may modify sali-
vary parameters in people with metabolic and neuro-
logical problems as well as those who are dehydrated
[10]. Salivary secretions may be altered by diabetes-re-
lated microvascular issues and, as a result, autonomic
neuropathy[11]. Although several research have been
undertaken to examine the effects of T2DM on salivary
functioning, the results are still ambiguous. Because of
this, we decided to conduct our research on a diabetic
population from Babylon City in order to see whether
the physical and biochemical properties of saliva in di-
abetics differ from those of non-diabetic controls. The
idea was to suggest that saliva may replace blood in the
diagnosis and monitoring of diabetics.

Resting salivary pH in healthy people was esti-
mated in many investigations to be between 5.5 and
7.9[12]. The pH of saliva is maintained by buffers such
as carbonic acid and bicarbonate systems, phosphate

systems, and protein systems[13]. Patients with diabe-
tes have pH values that are lower than those of healthy
individuals. Diabetic participants exhibited an acidic
pH as well, which M E Lopez etal., found to be caused
by the presence of bacteria or by the drop in bicarbonate
levels that occurred with the increase in flow rate[14].
However, there is a lack of research on salivary pH al-
terations in T2DM.

In the absence of external stimulation, the mouth
produces a combination of secretions known as resting
saliva. For those who suffer from dry mouth and hy-
posalivation, the flow rate is substantially below the
normal 0.3-0.5 ml/min resting rate for entire saliva. Cit-
ric acid is known to cause an increase in saliva flow rate
between 1.0 and 3.0 ml/min. In diabetics, the salivary
flow rate is much lower than in the general population.
Those with diabetes have been shown to have a de-
creased salivary flow rate than those without diabetes.
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Due to an increased diuresis caused by inadequate gly-
cemic control, diabetics have increased thirst and dry
mouth. People with and without type Il diabetes who
were studied by Cherry—Peppers et al. for flow rate
came to the same conclusion[15-17].

Those with Type 1 diabetes were shown to have
lower salivary flow rates than those with normal gly-
caemic control and those who were not diabetic. When
blood glucose levels are under control, it seems that
normal salivary flow rates may be re-
stored[10,18],Moreover Sugary saliva production,
which is controlled by the autonomic nerve system,
may be a symptom of diabetes autonomic neuropathy
in diabetic individuals. Studies by Meurman and
Tenovuo found no difference in salivary secretion rates
between T2DM patients and healthy controls[19,20].

The levels of glucose in the saliva of diabetics
were found to be much greater than those of healthy
people. One possible explanation for this is that glucose
homeostasis has changed. Blood glucose filters, ac-
cording to Chatterton RT and colleagues[21], may be
influenced by hormonal or neurological regulation of
the salivary glands[22]. Another study found that dia-
betics have higher salivary glucose levels than non-di-
abetics. It was shown that diabetics' salivary glucose
levels had a negative correlation with their glycemic
status, as well as their HbAlc levels, in another study
by Lopez etal., [12,13]. Karjalainen etal., [16] found
that once insulin therapy was began, diabetics' salivary
glucose levels dropped. There was no difference in sal-
ivary glucose levels reported by Sharon etal., [23] . Di-
abetics have lower levels of salivary amylase than non-
diabetics. Streptozotocin-treated rats had lower levels
of parotid gland amylase and amylase MRNA, but in-
sulin therapy raised amylase levels prior to any change
in MRNA levels[24], which was in agreement with our
findings. This data suggests an early impact on protein
translation and maybe a long-term transcriptional ef-
fect[25]. People with poorly controlled noninsulin-de-
pendent diabetes who had increased amylase activity
had changed taste sensations. Amylase levels in the sa-
liva of diabetics have yet to be established as a reliable
indicator. Diabetes patients' salivary amylase levels
were found to be significantly greater than those of the
controls, as reported by Yavuzyilmaz et al. and by
Chatterton RT et al. In the research by J. Tenouvo etal.,
[26], no variations were seen in the amylase activity
across the study groups.

The findings of this investigation indicated that di-
abetics had considerably higher amounts of salivary to-
tal proteins. Microorganism activity or periodontal tis-
sue-derived proteins may be to blame for a rise in sali-
vary protein levels. Exocrine gland proteins may be
more likely to enter secretions in people with diabetes
if the basement membrane is more permeable, accord-
ing to Mandel's hypothesis[10],Even while diabetics'
salivary protein concentrations have been reported to
be greater than those of non-diabetics in certain inves-
tigations, this has not been the case in other studies.
Proteins released from gingival fluid rather than saliva
have been associated to high levels of active periodon-
tal disease in diabetics, according to research[4].

Sodium and potassium levels in diabetics were
greatly high, whereas calcium levels were dramatically
lowered, according to the findings of our research.
T2DM and IDDM (Insulin Dependent Diabetes Melli-
tus) patients had considerably higher potassium levels
in their saliva than healthy controls, too[4] .As a result
of either hyperaldosteronism or a decreased Na+-K+-
ATPase function, diabetic individuals may have abnor-
mally high potassium levels in their salivary glands.
Harrison etal., [27]found that potassium levels were in
agreement, however calcium levels were in disagree-
ment.

Researchers have looked at the possibility of using
saliva instead of plasma to diagnose or monitor type 2
diabetes by evaluating the extent of changes in saliva's
composition. Cellular and chemical studies of blood
components are the most frequently utilized laboratory
diagnostic methods. When it comes to fluids in our bod-
ies, saliva has several unique benefits over other fluids.
An examination of salivary gland secretions is a pri-
mary tool for determining the particular disease of the
glands, such as infection and blockage.

The most common use of a salivary analysis for
the assessment of systemic illnesses is the study of en-
tire saliva. In certain cases, systemic illnesses impact
the salivary glands in such a way that they not only
change the amount of saliva produced, but also its
makeup. Like T2DM, these disorders may be diag-
nosed and detected earlier if they have a distinctive set
of symptoms. Because of its simplicity, reliability, and
lack of harm, saliva has lately been utilized to make di-
agnoses for a broad variety of disorders[10].

Individuals with little training may collect whole
saliva non-invasively. For its collection, there is no
need for any particular equipment. Children and the el-
derly may benefit from saliva testing for illness diagno-
sis since saliva collection is linked with less compliance
issues than blood collection. In addition, salivary anal-
ysis seems to be a cost-effective strategy for screening
huge groups of people.

Because of the limited sample size, we were una-
ble to draw any firm conclusions on the changes in sal-
ivary parameters that occur in diabetics in this research.
Fasting plasma glucose levels were linked to a variety
of salivary indicators, including glucose, although a
larger sample size would have allowed us to draw more
certain conclusions. In addition, analysing the HbAlc
levels of the participants' glycaemic controls would
have added value.
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The term "glaucoma” unites a large group of eye diseases of various origins with a progradient, chronic

course.

The aim of this study was to study the neuroprotective effect of Cytoflavin in patients with POAG with
normalized IOP based on the clinical and functional parameters of the organ of vision.

Material and methods. The study involved 60 patients diagnosed with primary open-angle glaucoma
(POAG) stage I, 11 and 111. All patients were divided into 2 groups depending on the treatment received.

Results. Cytoflavin has a pronounced neuroprotective effect in POAG, effectively protecting the nervous
tissue and slowing down apoptosis. In addition to improving the clinical and functional indicators of the organ of
vision, we noted an improvement in overall well-being, attention and overall performance in all patients.

Conclusions. Analysis of the obtained results indicates a rather high clinical efficacy of Cytoflavin in the
conservative treatment of patients with POAG with compensated 0P and can be recommended as a background

neuroprotective therapy.

Keywords: primary open-angle glaucoma, neuroprotective treatment, Cytoflavin, visual functions, glaucoma

process.

Actuality. Glaucoma has become one of the lead-
ing medical and social problems of modern healthcare,
growing in importance from year to year. According to
literary sources, glaucoma is one of the most common
diseases of the organ of vision and has a high medical
and social significance, often leads to blindness and
low vision, and is the leading cause of disability due to
ophthalmic pathology.

The term glaucoma refers to a large group of eye-
diseases of various genesis with progradiental chronic
currency. As a rule, glaucoma is concomitant to in-
creasement of the intraocular pressure (I0P), except for
glaucoma with low (so-called — pseudo glaucoma)
pressure, developed optic neuropathia having charac-
teristic altered manifestations in the retinal fibres of the
optic nerve capitulum and progressive worsening of the
visual functions resulting in the development of typical
defects of the visual field [1,3].

The primary open-angle glaucoma (POAG) is the
chronic disease effecting mostly the working-age pop-
ulation and the elder groups. Among all types of glau-
coma cases this type of the disease is more numerous
and constitutes 80% of the total number of the cases [2].
Every year one person of every 1000 ones of the 40-45
years old groups falls ill. Nowdays about 60-70 mil-
lions of patients of the world suffer from glaucoma and
every ten one of them have already become blind. In
Uzbekistan in 2021 the incidence rate of POAG was
1.6% [16,18]. For the period from 2012 to 2021 in the
Republic of Uzbekistan, the number of people recog-
nized as disabled for the first time due to glaucoma in-
creased by 2.5 times, the number of people with general
disability increased by 1.3 times [15,17,19].

Depending on the stage of the glaucomatosis a part
of nerve fibres of the optic nerve undergoes atrophy and
the other part of them is at the parabioses state. It allows
to hope that restoration of their functions is possible by
the therapeutic or surgical methods of treatment [5,6].

Nowdays the therapeutic treatment of glaucoma is
curried out in three main directions:

- the therapy aimed to decrease the intraocular
blood pressure (10P);

- the therapy providing improvement of blood
supply in the internal ocular layers and the intraocular
part of the optic nerve;

- the therapy aimed to normalize metabolism in
the eye tissue by effecting the dystrophic processes be-
ing typical for glaucoma (neuroprotective therapy)
[4,8].

As it was truly marked by T.Yamamoto in 2001,
the neuroptotective therapy of glaucoma would become
the basic therapy used for the treatment of this serious
disease in the nearest future.

The essence of the neuroprotective treatment is to
prevent the cascade of reactions defecting the neurons,
mainly being the result of the ischemia development. It
should be pointed out that it concerns namely, the con-
sequently developed reactions in which new and new
neurons are involved in the pathologic process unless
the defected tissue surrounding them becomes the
source of the pathologic processes. That is why the neu-
roprotective treatment should be carried out within the
limits of the so-called therapeutic frame (window) be-
fore the effected nerve tissue has not become irreversi-
ble [9].
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In a number of papers published by foreign sei-
entists the efficiency of "Cytoflavin® (POLYSAN
NTFF LLC (Russia)) used for the restoration of the op-
tic functions in patients suffering from the primary
open-angle glaucoma have been described [9,12,14].
Cytoflavin enhances the intensity of aerobic glycolysis,
which leads to the activation of glucose utilization and
B-oxidation of fatty acids, and also stimulates the syn-
thesis of y-aminobutyric acid in neurons. It also in-
creases the resistance of the membranes of nerve and
glial cells to ischemia, which is expressed in a decrease
in the concentration of neurospecific proteins that char-
acterize the level of destruction of the main structural
components of the nervous tissue, improves coronary
and cerebral blood flow, activates metabolic processes
in the central nervous system, preventing cell death, af-
fects the mechanisms of apoptosis and improves the
transmission of nerve impulses in cholinergic neurons
[10,11,13].

Considering the pathogenetic basis the aim of our
research work was to study the neuroprotective influ-
ence of Cytoflavin drug on the patients with POAG
having normalized 1OP basing on the clinic and func-
tional data of the visual organ.

Material and methods. Sixty patients (38 women
and 22 men), their average age was 60,75 + 12,83 with
the diagnosed open-angle glaucoma at I, Il, 11 stages.
The disease duration was from 6 months to 10 years, in
average 3,1 + 0,6 years. The examined patients in-
cluded in this group were the patients whose 10P was
achieved either by drug therapy or surgery and did not
undergo neuroprotectoric treatment during the last six-
months period.

All the patients were divided in two groups — basic
and control ones. Both groups of patients were repre-
sentative by their basic clinical indications. The control

group included 28 patients (47 eyes) who were given
the routine traditional therapy: 1% solution of Emoxy-
pine in 1,0 ml dose parabulbarly; 10% solution of Py-
racetam 5,0 ml dose intravenously; 1% solution of Ri-
boflavine mononucleotide in 1,0 ml dose, 5% solution
of Pyridoxine hydrochloride in 1,0 ml dose, 5% solu-
tion of Ascorbic acid in 2,0 ml dose intramuscular in-
jection for 10 days; One pill of Cavinton 3 times a day,
Aevit one pill three times a day during one months.

The basic group included 32 patients (52 eyes) and
were treated by the traditional therapy and Cytoflavin
(Cytoflavin® POLYSAN NTFF LLC Russia), which
was administered intravenously in isotonic solution for
10 days, at a dose of 10 mg/day.

All the patients were examined by: visometria
with the optimal correction, biomicroscopia, computer
perimetria on the Humphrey field analyser (HFA Il
740), gonioscopia, tonographia, eye- botton examina-
tion with Volk lens, optic cocherred tomography
(OCT), defined the threshold of the optic nerve electric
sensitivity and lability by phosphene, controlled the pa-
tient’s adherence to the treatment.

There were specified side effects, keeping to the
instillation regime, change in the patientis self-ap-
praisal of his (her) mood and state.

The clinical efficiency of the treatment has been
estimated by: visual acuity (V.A), mean deviation of
the retinal photosensitivity in the central zone, thresh-
old of the phosphene electric sensitivity (ThPhES) crit-
ical frequency of phosphene fusion flickers (CFPh F.F)
at the “3,0” regime.

Results and Discussion

Good local and systemic endurability to Cytofla-
vin was observed at every stage in the course of treat-
ment.

B | stage
B || stage
Ill stage

control group

Before the treatment after the treatment after the treatment

basic group

Fig.1. The visual acuity dynamics before and after the treatment
Note: p — reliability of various indices if compared to that before the treatment at the same stage of POAG

It is demonstrated on fig.1 that VV.A of patients of
the basic group has reliably improved after the therapy
and was 0,80 = 0,02 at the first stage of the disease; 0,54
+0.02 at the second stage and 0,23 at the third stage.
The V.A of patients in the control group was: 0,79 +,02
at the first stage; 0,38 +£0,02 at the second stage and

0,10 +0,02 at the third stage. There was noted some im-
provement of the eye-vision in this group but the indi-
ces are not reliable (p > 0,05).

Thus, treatment of the patients with POAG by the
drugs according to the scheme elaborated by us, the
V.A has reliably improved to 0,08 + 0,2, that is four
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times higher than that after the traditional therapy. This
is, by our opinion, the result of correct selection of the
drugs combinations, taking into consideration the con-
tinuity of the therapeutic effect and their synergism. It
is known that VV.A at POAG is not the objective indica-
tor for GON but nevertheless it influences essentially
on the patient’s life quality.

The functions of the inner layers of the retina and
the axial band of the optic nerve have been estimated
by the method used for definition the ThPhES and elec-
tric lability by phosphene (CFPhFF) in the examined
patients suffering from POAG.

Control group

300

200 <
- 38

B Before the treatment

B After the treatment

Basicgroup
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200
100

B Before the treatment

B After the treatment

Fig.2. Change in the Threshold of electric sensitivity by Phosphene
Note: p — reliability of various indices if compared to that before its treatment at the same stage of POAG.

It is demonstrated in the fig.2, that in the basic
group of patients with the first stage of POAG the
threshold of electric sensitivity to phosphene was 138,8
+ 9,3 pkA before the therapy, after the treatment the
index became reliably lower (p < 0,001) (by 22,7%)
and was 107,3 £6,4 ukA if compared to that of prior the
treatment at the same stage of the disease designated as
100%; at the second stage of POAG the index was
170,8 + 13,0 pkA before the therapy and after the ther-
apy it has reliably (p < 0,001) decreased (by 20,7%) to
135,4 + 10,9 kA if compared to the indices before the
treatment at the same stage of the disease designated as
100%. At the third stage of POAG the index before the
therapy was 210,7 £ 17,2 ukA and after the treatment it
has become reliably lower (p < 0,001) (by 17%) to
175,6 + 12,8 ukA if compared to that of prior the treat-
ment at the same stage of the disease designated as
100%.

In the control group at the first stage of POAG the
ThPhES index was 130,0 + 7,0 ukA before the treat-
ment and after the treatment it has reliably (p < 0,001)
decreased (by 7,6%) if compared to the indices before
the treatment indicated as 100% and was 120,1 + 6,5

ukA; at the second stage of POAG before the therapy
index was 177,4 + 11,3 pkA and after the treatment it
has become insignificantly lower (p < 0,05) to 157.9 +
11,6 pkA, by 10,9% lower if compared to that desig-
nated as 100%; at the third stage of POAG the index
was 208,7 £ 16,5 ukA before the treatment and after
that it has become significantly lower (p < 0,05) to
198,5 + 16,8 pkA, by 4,9% less if compared to the in-
dices before the treatment at the same stage of the dis-
ease.

It was revealed that if the first drug recommended
to the patient were droplets of the Prostaglandine ana-
logues group the ThPhES index was usually less than
that in the other groups. This is obviously the result of
achievement the target pressure more quickly and re-
taining the electric sensitivity of nerve fibres and also
the neuroprotective effect of the drug itself. The
ThPhES higher efficiency we have noted also in pa-
tients of the basic group with less period of the POAG
desease duration who was given the combined therapy
during course of complex treatment. The results of in-
vestigation of the C Ph FFF indices of the examined
patients with POAG are presented in fig.3.
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Fig.3. Changes in the CPhFFF in patients with POAG
Note: p — reliability of the index differences when compared to that before the treatment at the same stage of POAG

Fig.3 demonstrates the reliable growth of the CPh

FFF indices by 14,5% in average (before the treatment
— 33,8 + 1.5; after the treatment — 38,70 + 0,87) at the
first stage and by 13,9% at the second stage (before the
treatment — 27,30 + 0,76; after the treatment — 31,1 +
0,5) while in the control group it was by 2,7 and 2,4%
respectively if compared to the indices before the treat-
ment at the same stage of the disease, indicated as
100%. It is reliably lower than in the patients of the first
roup, treated by the recommended by us therapy. This

indicates the reliably higher activisation of the retinal
ganglions cell and their axons in the patients of the
basic group.

Thus, use of the Cytoflavin in the complex therapy
for the patients with POAG helps to activate to a greater
degree the visual analyzer.

The results of investigation of the threshold sensi-
tivity of the retina (dB) according to the data obtained
by the computer statistic Humphrey perimetria are
given in fig.4.
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Fig.4. Change of the retinal threshold sensitivity obtained by the computer statistic Humphrey perimetria
Note: p — reliability of the index’s distinction in comparison with its value prior the therapy at the same stage in

POAG.

Fig.4 demonstrates that in patients with POAG at
the first stage the threshold of retinal sensitivity was
4,50 + 0,08 dB before the treatment, after the treatment
the index increased reliably (p < 0,001) by 22,2% and
was 3,50 + 0,07 dB; at the stage II the POAG index
before the treatment was 7,20 + 0,08 dB, after the ther-
apy the index increased (p < 0,001) by 15.3% and was
to 6,10 £ 0,09 dB if compared to that before the treat-
ment at the same stage of the disease indicated as
100%; at the third stage the POAG index prior the ther-
apy was 11,7 + 0,09 dB and after the treatment in-
creased (p < 0,001) (by 9,4%) to 10,6 + 0,08 dB if com-
pared to the index before the treatment at the same stage
of the disease.

In the second group (fig.4) at the first stage of
POAG the threshold of the retinal sensitivity was 4,6 +
0,1 dB before the treatment and after the treatment the

index (p < 0,05) increased (by 4,3%) and was 4,40 +
0,09 dB; at the second stage of POAG the index before
the treatment was 7,00 + 0,13 dB and after the therapy
it increased (p > 0,05) to 6,8 + 1,4 dB being by 2,9%
higher if compared to the index before the treatment at
the same stage of the disease taken for 100%; at the
third stage of POAG the index before the therapy was
11,5 £ 0,13 dB, and after the treatment it elevated (p >
0,05) to 11,3 = 0,08 dB which was by 1,7% higher if
compared to the data before the treatment at the same
stage.

According to the data obtained by computer statis-
tic Humphrey perimetria, there was increase in the pho-
tosensitivity of retina, decrease in quantity, size and
depth of the scotoma, widening the area with normal
photosensitivity in patients of the basic group (fig.5).
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Fig.5.
Humphrey perimetria of the left eye of the patients with second stage of POAG before and after the treatment.

Thus, Cytoflavin induces marked neuroprotective
effect at POAG, rendering the effective protection of
the nerve tissue and slow down the apoptosis. Besides
the improvement of the clinic and functional indices of
the visual organ we have observed the improvement of
the general feeling, attention and working ability in all
the patients.

Conclusion:

1. Analysis of the obtained results indicated to
high enough clinic efficiency of Cytoflavin drug for the
conservative treatment of patients with POAG and
compensated 10P.

2. This drug might be recommended as the back-
ground neuroprotective therapy.
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The training of economists and the development of their professional competence are directly related to the
study of economics as well as mathematics, in particular, the study of probabilistic-statistical methods. Therefore,
probability theory and mathematical statistics play an important role in the development of students' economic
thinking. The teaching of this science also has its own problems. This article is based on the relevance of teaching
probability theory and mathematical statistics based on the concept of "practical-professional orientation”, and the
mechanisms for implementing this process are presented with enough examples and problems.

Keywords: probability theory, mathematical statistics, economics, practical-professional issues, problematic

practical-professional issues.

Introduction

The training of economists in higher education
institutions and the development of their professional
competence are directly related to the study of
economics as well as mathematics, in particular, the
study of probabilistic and statistical methods. Because
the outcome of many economic processes depends on
many random factors and uncertainties. For example,
in production, the relationship between product quality,
the consumption of raw materials and labor
productivity, daily sales revenue and income are
modeled on the basis of probabilistic-statistical analysis
and methods. Internal and external variables in each
economic process, that is, variations, are studied on the
basis of the variational characteristics of these socio-
economic phenomena, the laws of their development
are determined by probability theory and mathematical
statistical methods. The analytical conclusions are
evaluated with a certain degree of probability, which
means that the results of certain tests can be considered
reliable [1], [12].

In the observation of socio-economic phenomena,
the mathematical probability of an event is expressed in
the form of a statistical law with a stable relative
repetition rate. This is the result of the application of
probability theory and the law of large numbers of
mathematical statistics for socio-economic events
under certain conditions. In probability theory, a
mathematical model of an economic process is
designed, while in mathematical statistics, we construct
a mathematical model of economic processes based on
the influence of some random factor and analyze its
aspects of interest. In this sense, mathematical statistics
aims to construct a theoretical probabilistic model of
the economic process being studied using its inference
methods.

Probability theory and the content of mathematical
statistics, which are aimed at training future
economists, and the issues of training are not without
some problems. In particular, the impact of the

principle of “practical-professional orientation of
teaching” on the development of professional
competence has been little studied. The content of
education and the availability of existing teaching aids
are not adequate. Probabilistic-statistical models and
practical-professional issues are not systematically
reflected in the content of mathematics education.
Students who have mastered the pure mathematical
content face difficulties in analyzing economic
processes and solving and modeling professional-
practical problems.

Literature review

Theoretical and methodological bases of teaching
and studying probability theory and mathematical sta-
tistics in the Republic of Uzbekistan, the issues of im-
proving teaching methods have been studied by .M.
Gaysinskaya, H. Ochilova, J. Qudratov, D.V. Ma-
nevich, U.X. Khonkulov [7], [11], [12], [16], [ 17].

H. Ochilova's research is aimed at developing
probabilistic-statistical thinking of students in grades 4-
8. The researcher argued that students' probabilistic-
statistical thinking depends on their ability to predict
and evaluate.

The research of I.M. Gaysinskaya, D.V. Ma-
nevich, J. Kudratov is aimed at the selection of proba-
bilistic and statistical materials at school, the organiza-
tion of optional classes.

U.X. Khonkulov's research promotes the idea of
teaching the elements of the stochastic direction of
mathematics on the basis of an approach based on in-
terdisciplinary connections and the internal integration
of the subject. The content of a special course "Ele-
ments of combinatorics, probability theory and mathe-
matical statistics” for academic lyceums "Exact sci-
ences” and "Natural sciences” was developed and put
into practice. A set of methods based on internal inte-
gration in solving problems related to probability the-
ory and mathematical statistics is proposed.

N.V. Panina, A.G. Elenkin, E. Alexandrova, I.N.
Konovalova, S.O. Dolgopolova, R.Sh. Khusnutdinov,


https://doi.org/10.5281/zenodo.7747269

German International Journal of Modern Science Ne52, 2023 73

Y. Abdullaev, N.M. Soatov and others have conducted
a number of studies [9], [18], [19].

Research methodology

Mathematics education begins with specific prac-
tical experiences, exercises, and moves to abstract con-
cepts. Professional experience is formed in practice. In
this sense, the “practical-professional orientation of
teaching” is of particular importance in the study of
probability theory and mathematical statistics.

In pedagogical research, the term "practical orien-
tation of teaching" is defined as "the formation of
knowledge, skills and competencies in the use of math-
ematical apparatus in solving specific practical prob-
lems through the implementation of appropriate content
and methodological connections of mathematical edu-
cation" [3], [9], [12].

In most scientific sources, the terms "practical ori-
entation of teaching" and "professional orientation of
teaching™ are used in parallel, and they are the same
concepts that complement each other. Authors such as
G.V. Dorofeev, L.V. Kuznetsova, V.V. Firsov say that
"the professional orientation of teaching is the content,
form and methods of teaching mathematics in a partic-
ular professional activity; and the practical orientation
of teaching is the production of practical exercises, the
solution of professional problems."

The analysis and generalization of different views
led us to the following definition:

Practical-professional orientation of teaching - the
type of educational activity, the content, form and
means of education, including practical training for the
formation of professional competence. As a result, a
well-developed personality of a specialist ready to
dynamically solve professional problems is formed [5],
[6].

Probability theory and mathematical statistics in
the professional training of future economists can be
seen to be directly and indirectly related to the
"practical-professional orientation of teaching” to
practical-professional issues.

We believe that the content and structure of
practical issues for economists should meet the
following didactic and methodological requirements:

- Probability-statistical problem corresponds to
the subject of mathematics, the relevance of the current
dynamics of production, to include professional
information;

- The text of the issue should be as short and clear
as possible, aimed at the formation of systematic and
consistent practical tasks and on this basis to solve real-
life problems;

-compliance with the trend of formation of
knowledge, skills and abilities of professional
importance, to promote the development of
professional competencies of future economists;

- The emergence of technical capabilities in the
performance of calculations to obtain digital results, the
use of special programs Excel, MathCad, Statistics and
similar programs technical calculation tools.

Practical-professional issues should serve not to
study a large amount of educational material, but to
deepen the understanding of probabilistic-statistical

terms and facts, to develop the ability to apply
theoretical knowledge in professional activities.

We have divided problems related to probability
theory and mathematical statistics for economists into
the following three types depending on the method of
presentation.

1. Pure mathematical issues. Pure mathematical
content that can be solved using mathematical formulas
and concepts based on rigid algorithmsi issues.

We can say that the methods of solving such prob-
lems are ready and in practice not professional.

Here are some examples [4], [10], [14].

Example. Two hunters fired one at the wolf. The
probability of the first hunter hitting the wolf is 0.7, and
that of the second is 0.8. Find the probability that at
least one arrow hits the wolf.

Solution: Let the event A shoot the first hunter's
wolf, and let the event B shoot the second hunter's wolf.
Apparently, events A and B are co-occurring but not re-
lated to each other. In that case

P(A+ B) = P(A) + P(B)-P(AB) = P(4) +
P(B)—P(A)-P(B)=0,74+08-0,7-0,8=0,94.

2. Practical and professional issues.
Mathematical problems related to professional activity.

The method of solving for practical-professional
problems is formed, and the comparison of the values
required to solve it requires only a little mental effort.
As a result of solving this problem, professional com-
petence is developed to a certain extent through the use
of appropriate calculation formulas, that is, automatism
is formed.

Here are some examples [10], [13], [15].

Example. In a large advertising firm, 21% of em-
ployees earn high salaries. 40% of the company's em-
ployees are women. At the same time, 6.4% of workers
are high-paid women. Is there any reason to say that
there is discrimination in the payment of women's labor
in the company?

Solution: From the point of view of probability
theory, the question can be asked: "How likely is it that
a randomly selected female worker will receive a
higher salary?" If we consider A the phenomenon of
"randomly selected worker receives a high salary”, B -
the phenomenon of "randomly selected female
worker", then:

P(AB) 0,064
Pp(4) = P(B) ~ 0,40

Since the number 0.16 here is less than the number
0.21, it can be concluded that women are less likely
than men to earn higher wages in an advertising firm.

3. Problematic practical-professional issues. The
problem is not stated in mathematical language, but is
presented in the form of a problem. In this case, it is
necessary to solve the required task, which is carried
out through a practical activity, and as a result, a
mathematical form of the problem is formed.

A number of questions need to be answered in
problematic practical-professional issues. How to col-
lect initial data, what to analyze when processing them,
what mathematical formulas to use, etc.? Undoubtedly,
such issues are most useful in terms of the formation of
professional competence, from which begins to under-
stand and solve the problematic situation.

=0,16
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Here are some examples.

Problem. Have each student form a series of
events and determine the interrelationships of those
events.

Sample issue. One of the customers who visited
the "Ishonch™ chain of stores was selected at risk. Let
event A- he came to buy a TV set, B- he came to buy
vacuum cleaner, C- he came to buy Artel TV set, D- he
came to buy Artel vacuum cleaner, E- he came to buy
Artel products. Determine the relationship between
these events.

Solution:

All of these events come together in pairs. For ex-
ample, a customer may have received a Samsung TV
and an Artel vacuum cleaner, events A and D may be
observed at the same time, or a customer may have re-
ceived a vacuum cleaner and an Artel washing ma-
chine, events B and E may be monitored at the same
time.

All of these events may be joint. It is possible that
the customer came at the same time to buy an Artel TV,
an Artel vacuum cleaner and an Artel washing machine.
It is also possible to add that it would be wrong to say
that only events A, B, C, D or E are observed for a ran-
domly selected client.

The event C favors the event A. Because the fact
that the customer is came to buy Artel TV means that
he came to buya TV.

The event C favors the event E. Because the fact
that the customer is came to buy Artel vacuum cleaner
means that he came to buy a Artel product.

The event D favors the event B. Because the fact
that the customer is came to buy Artel vacuum cleaner
means that he came to buy a vacuum cleaner.

The event D favors the event E. Because the fact
that the customer is came to buy Artel vacuum cleaner
means that he came to buy a Artel product.

Problem. An entrepreneur can bet on one or more
businesses. Which choice do you prefer?

Sample issue. The entrepreneur wants to invest
his available funds in the business. There are 2 different
types of businesses that are recommended. These busi-
nesses are not related to each other and the probability
that the money invested in both types of business will
not pay off is the same 0.1. The entrepreneur is thinking
about betting all his money on one business or splitting
his money on two businesses. Which event is more
likely: does money justify itself when betting on one
type of business, or does money justify itself when bet-
ting on at least one type of business?

Solution:

A- the event that the money invested in the 1% busi-
ness justifies itself;

B- the event that the money invested in the 2"
business justifies itself;

C-the phenomenon of money justifying itself in at
least one when betting money on both businessesget

In that case it will be ¢ = AB + AB + AB and
P(C) = P(AB + AB + AB) = P(AB) + P(4B) +
P(AB) = P(A)P(B) + P(A)P(B) + P(A)P(B).

As you know, P(4) = P(B) =1-0,1 =0,9and
P(A) = P(B) =0,1. That is why P(C) =0,9-0,9 +
0,1-09+0,9-0,1=0,99. Thatis, P(C) > P(A).

So, entrepreneurwhen betting money on both busi-
nesses, the probability that the money will justify itself
in at least one is the samethe money invested in the
business is more likely to justify itself. In short, it is
better to invest money in both businesses.

Analysis and results

We believe that the solution of problematic
practical issues can be done in three stages:

Stage 1. At this stage, the condition and
conclusion of the given issue are separated, the content
and essence are clarified. What needs to be found is
determined, and when the condition and conclusion of
the issue are separated, a clear practical action is
identified. Then the problem is reduced to a
mathematical form.

Stage 2. At this stage focuses on planning and the
choice of solution. What additional information is
needed to apply it, a solution plan is identified, and
implemented step-by-step. At this stage, if the
information provided is sufficient to solve the problem,
the method of solving it will be selected. If there is not
enough information, it will be determined what
additional information is needed and then a solution
plan will be developed. On this basis, they gradually
approach the right solution.

Stage 3. At this stage, the problem is solved
according to the plan, errors are identified and
corrected, and the solution is checked directly. At this
stage, students understand the importance of
professional issues on the basis of experience, practice,
the importance of probabilistic-statistical methods.

Of course, in solving all types of problems,
students will need to be able to apply certain properties,
theorems and their results, to use different methods.

When solving problems, it is necessary to pay at-
tention to the following:

-know and remember the basic concepts,
definitions, properties and formulas of probability
theory and mathematical statistics;

- be able to plan their activities in solving
problems and determine what mathematical concepts
can be used to solve the problem;

-understand the essence of the problem.

The above methodological recommendations
should be applied at all stages of the process of solving
practical professional problems: understanding the
essence of the problem and taking the necessary
practical actions, planning, problem solving and
investigation.

Conclusion/recommendations

Explaining the course of probability theory and
mathematical statistics for students majoring in
economics with the help of problematic practical-
professional issues will help them to develop their
economic thinking, to solve problems in their work, to
plan, forecast future activities in the field of economics.
Helps to draw conclusions.
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OB30P CTEIIEHU U3YYEHHOCTHU NEPEBOJOB JINPUKU TATAPCKOI'O ITIOJTA
TABJYJLIBI TYKASI HA PYCCKHMM SI3BIK
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Abstract

Tatar poet Gabdulla Tukai (1886-1913) occupies an exceptional place in the history and culture of the Tatar
people. He is considered a classic of Tatar poetry, the creator of the national cultural code. His influence on the
development of Tatar literature continues to this day. Therefore, the study of the heritage, as well as translations
of Tukay's lyrics into Russian, is still relevant today, which is considered based on the parameters of the national
identity of literature, manifested in the work of the Tatar poet.

AHHOTALIA

Benmkuit Tarapckuit mo3t ['abxymma Tykair (1886 — 1913) 3aHMMaeT B UCTOPUH U KYIBTYpE TaTapcKOTO
Hapoaa UCKITFOUYUTEIILHOC MECTO. OH cuynTaeTCcs KIaCCUKOM TaTapCKOfI IMO33UH, CO3AaTCIIEM HALTMOHAJIbHOI'O KYJIb-
TypHOTO KoJjia. Ero BiusiHuE Ha pa3BUTHE TaTapCKOM JIUTEPATyphl MPOJoKaeTcs U noHbIHe. [loaTomy u3zydenue
HacJieaus, a TaKiKe IMNE€PEBOJOB JIMPUKHU TYKaH Ha pYCCKI/Iﬁ SA3BIK AKTYaJIbHO U CEroJAHsA, KOTOPOC paCcCMaTpruBaCTCA
C UCXOIA U3 MapaMETpPOB HaHHOHaHBHOﬁ UJICHTUYHOCTH JINTCPATYPHI, HpOSIBHBHIBﬁCS[ B TBOPYECTBE TATAPCKOI'O
I1039TAa.

Keywords: Gabdulla Tukai, lyrics, literary translation.

KoaroueBble ciioBa: ['abnynna Tykai, Tupuka, Xy10’KECTBEHHBIN IIEPEBO/I.

AXTHBHO mnepeBOANTb JHpHUKY ['abmymner Tykas
CHauana Ha pyCCKHH A3BIK, a 3aTe€M U Ha JPYyrue SA3bIKH
Poccun u mupa, Hayanu TOJBKO MOCIE €ro paHHEH
cmeptr B 1913 roay. Cpenu nepeBoAUMKOB mo33uu Ty-
Kas OBLTM MHOTHE M3BECTHBIC PYCCKHE MOATHL. [0 cux
IOp TIPOJOJDKAETCS aKTHBHAs paboTa IO TEpeBOIy
npousBeneHuit 'abaymnsl Tykas Ha pyccKuil s3BIK, U
KaXIBI TOA BBIXOIIT COOpHUKH MO33uu [ abmymiel
Tyxas.

Mexnay TeM UCTOpHS MEPEBOJIOB CTUXOTBOPHBIX
npousseneHuid I'. Tykast Ha pycCckuil sI3bIK cTajna npea-
METOM KOMIUIEKCHOIO JINTEPATYPOBEAUECKOIO HCCIIE-
noBaHus TOJbKO B 20-e ropl XXI Beka, Kora BrepBbie
ObUTa HamycaHa U 3allUIlleHa KaHauIaTcKas quccepra-
nus 'azuzosoit JI.P. «Jlupuka I'. Tykas B nepeBogax
Ha PYCCKHUH SA3BIK: UCTOPUS U MOATHKay». Jlo 3TOrO Cy-
LIECTBOBAJIM JIMILb TOYEUYHBIE HCCIEIOBAHUS, MOCBS-
I€HHBIE MepeBofaM INpousBeaeHui Tykas, mpeumy-
IIECTBEHHO JIMHTBUCTHYECKOTO Xapakrepa. I30pan-
HYI0 XpOHOJIOTHIO mepeBofoB ympuku [ Tykas,
BBINOJIHEHHBIX B cOBETCKU nepuo, naét H.X. Jlaucos
[JTaucos, 2002]. OH npUBOIUT CTATUCTHUYECKUE JIaH-
HBIE O KOJMYECTBE NEPEBOJOB CTUXOTBOPEHUH, BKITIO-
YEHHBIX B WM3JIAaHHUS PA3HBIX JIET. JTO HCCIICIOBAHHE
CTaJIO OJHOM M3 MEPBBIX PadOT, B KOTOPOI HauMHAET
paccMaTpuBaThCs UCTOPHS IEPEBOIOB BBIAAIOIIETO Ta-
TapcKOro mojTa.

Bce paboThl, B KOTOPBIX paccMaTpUBAIOTCS TIepe-
BOJbI IUMpUKH Tykas, MOKHO pa3leiauTh Ha T€, KOTO-
pBI€ TTOCBSIIIIECHBI aHATTN3Y S3BIKOBBIX OCOOCHHOCTEH, U
Ha Jpyrue, COCPEAOTOUCHHBIE Ha CIOCO0axX Mepenayn
HICHHO-XYI0KECTBEHHBIX 0COOCHHOCTEH OpUTHHANA B
NIEePEBOJIE, B ACIIEKTE MEXKKYJIbTYPHON KOMMYHHUKALIUU.

IlepeBonp! nmupuku Tykass Ha pyCCKUH SI3BIK pac-
CMOTPEHBI C IMHTBUCTUYCCKON TOYKU 3pPEHUS B Pado-
tax A.U. Konosoii, C.X. Alimaposoii, JI.M. 'maunarysn-
muao#, JLI. Jlardpymmmuo#t, A.I'. Tamumoso#t, M.U.
Xurépoit u JI.A. FOnycoBoil. B HuX aHanmuzupyrorcs
CpeICTBa BBIPA3UTEIHHOCTH IEPEBOIOB JIMPHUECKUX
npousBeneHuit Tykass Ha pycckuil s3blk. IlepeBonsl
CTUXOTBOPHBIX Mpou3BeAeHUHN TyKast Ha pyCCKUM S3BIK
paccMaTpUBarOTCS TAKXKE U B KOHTEKCTE NEPEBOJOB HA
JpYyTHE A3BIKA MHUpA.

BaxHpIMH KTFOUaMH K IOHUMAHHIO HAIOHAb-
HBIX KYJIBTYP, OOBEIUHSIOMIMX HapoJabl Ha OCHOBE
WX O0ImIe WCTOPHUH, CTAHOBATCS KYJNbTYpHBIE KOJBI.
A X. Ampanosa, JI.X. Hlasxmerosa u JI.P. Myxamer-
35HOBA CYHTAIOT, YTO COXPAHEHHE TATAPCKOTO HALMO-
HaJIBHOTO KOJIa TOJDKHO 0a3MpoBaThCs Ha M3yYCHUU U
MOMIYJISIPU3ALMK TaTAPCKOM IO33UU U B IIEPBYIO OUe-
penb mupuku . Tykas [Ampanosa, [lasxmerosa, My-
xameT3sHoBa, 2016].
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Uccnenosatens J[.®. 3aruaynnuHa caenan BbI-
BOJI, UTO B NMPOM3BEACHUAX TyKast TpaJUIIMOHHBIE CIO-
JKETBI U MOTUBBI MEPECKOANPYIOTCA MO BIIMAHUCM aK-
TyaJbHON mapagurMbl Hadana Beka. Cioyxenue bory
MEPEXOUT B CIy)K€HHE Hapoxy. B olmiecTBeHHOU
Mblciu Hadana XIX Beka MEHSIOTCA MPEACTaBICHUS O
3aadax JIUTEepaTyphl, KOTOPbIE UCCIENOBANl KIACCUK
TaTapckoil nuteparypsl @atux Amupxas. «B amupxa-
HOBCKO OIIeHKe 11033us1 TyKast ecTh cCaMOCO3HaHHUE Ta-
TapcKOr0 Hapoja, BBIPAXXEHUE €ro nayxa» [3arumyin-
muHa, 2001, ¢.30].

I".A. AMaHoOBa MOKa3bIBaeT BKIaJg AHHEI AXMaTo-
BOH B pa3BUTHE [1EPEBOTUECKON LIKOJIbI, BBISBISAET HO-
BaTOPCTBO M OCOOEHHOCTHU €€ MEePEeBOJYECKOTO CTUIIS.
«AXMaToBa CBOMMH IIEPEBOJAMH U3 110331U ["abay bl
Tykast IPOJEMOHCTPHPOBANIA TIPHEMBI, CIIOCOOCTBYIO-
IIM€ COXPaHEHUIO JKAaHPOBBIX IPU3HAKOB OPUTMHAJIA,
WHIUBUYyalIbHYI0 CTHIMCTHKY TaTapcKOro MO3Ta M
COOCTBCHHO KOJIOPHUT BOCTOYHOH MOI3UHU. 3aMeUaTeib-
Hasl TIepeBOIYUIIa HE CTPEMUIIACh K OyKBamm3mMy Opro-
COBCKOTO THIIA, HO HEPENKO JaXKe K NMPOU3BEICHUSIM
TAJIAHTIMBBIX MOATOB JOOABIsIa M YaCTHUILy CBOETO
coOCTBEeHHOTO TaJlaHTay [ AmaHoBa, 2019, c. 14].

2.®. HarymaHnoBa B nepeBoiax AXMaToBOM 0TMe-
THJIA CO3HATENBHBIN YXOJI OT KaHPOBBIX (HOPM, HAIIPH-
Mep, oT (GopMbl razeny. AHAIU3UPYS OJHO U3 CaMbIX
U3BECTHBIX cTuxoTBopeHuidl I'. Tykas «O3enroH
oemun» («Pa3durtas Hagexna», 1910), ona oTMedaer:
«CTUXOTBOpEHHE MEPEAaHO B TPATUIHMIX CHIUIA00TO-
HUYECKOTO CTHUXOCIIOKEHHUS, TIEPEBO]T OCYIIECTBIIECH 7-
CTOIIHBIM XOpE€EM, KOTOPBIM B IIPUHIUIIE [I0 PUTMUYE-
CKOMY CTPOEHHIO OJIM30K K M3ITI00JIEHHOMY MeTpy Ty-
Kasi pamaiiio. B mepeBojie oTaeNbHBIX OEHTOB coxpa-
HEHO JaXe€ KOJMYECTBO IJIACHBIX 3BYKOB. A. AxMa-
TOBa, Onaromaps 0coOOW HareBHON WHTOHAINH,
CcMoOrIJIa InepenaTbh TPoraTeIbHO-CEHTUMEHTAIBHOE OT-
HOIIEHHUE TATApCKOT0 M03Ta K CBOCH MaTEepH, OAHAKO B
NepeBoJjax HEKOTOPHIX OEHTOB TpaaUIIMOHHAS HAIeB-
HOCTh TIOPKCKOTO CTHXa He mepenaHa» [Harymanosa,
HHTEpHET-pecypc].

A.3. XabuOyminHa yCTaHOBWJIA, YTO MO33usA [.
Tykast crana chepoii BEIpaKeHHS UAIOTa JIMTEPaTyp:
ero raseib «O3enroH emuny («Pa3Outas HameKay,
1910), a Takxe Opyrue CTHXOTBOPEHHS IMEPEHAIOT TO
XYA0KECTBEHHOE COZepiKaHie, KOTOpoe KOppeIrpyeT
C 3JIETMYECKUM TOHOM pycckod mossun XIX Beka. B
paboTe noka3bIBaeTcs, 4TO Oylarojapsi mepeBojaM Ha
Tarapckuil A3bIk wieruil Ilymkuna u Jlepmonrosa I'.
Tykaif cMor co31aTh B CBOEM TBOPYECTBE T€ 00pa3bl U
TEMBI, KOTOpbIE OJM3KH K M3y4aeMOMY JKaHPY U €ro
MoanbHoCcTH [ Xabubynuua, 2018, ¢, 304-308].

HexkoTopble nccnenoBareny oopamniainck K mepe-
BoJaM Tykast pyccKOH 1033uH, OCKOJIbKY OHU IIO3BO-
JISIOT ONPENEeIUTh UCTOKM MOTUBOB U IO33UH CaMOro
Tarapckoro nosra. M. MoparumoB u I'. I'ymepoB wuc-
CIIEAYIOT TpaHC(HOPMANN HEKOTOPBIX MOTHBOB CTHXO-
TBOpEeHUH pycckux mo3ToB XIX-XX BB. B BOJIbHBIX I1€-
peBomax I'. Tykas. OHM yCTaHOBWJIHM, YTO B JIHPHYE-
CKHX MpPOU3BEACHUAX TyKas MOTHBBI IEPEBOIUMBIX
MIPOM3BEACHUI MOJBEPraoTCs KOJMUECTBEHHBIM (pe-
JYKIWs, TpHpanieHne MOTHBOB) U Ka4eCTBEHHBIM H3-
MEHEHUsIM (ceMaHTH4ecKas TpaHchopMmalus MOTH-
BoB). TpaHcdopmamu MOTHBOB B ITpoLIecce IIEpeBOIA

0OYCIIOBIICHbI TMTOHATHHHO-CMBICTIOBBIMH  JIAKYHAMH
(oTCyTCTBHEM B TaTAPCKOM S3BIKE U KYJIBTYPE OTACITb-
HBIX TOHSATHH M KOHIIETITOB, ONPEENAIONINX CeMaH-
THKY MOTHBOB TIEPEBOIUMBIX CTHXOTBOPEHHIA ), OPHUEH-
Talyel Ha TOPU30HT OKUJaHUS TaTapCKOTO YUTATels,
(hopMupoOBaBIIMIACS HA OCHOBE PEIENIMA BOCTOYHOM
no33uu [U6parumos, I'ymepos, 2018, ¢.22-25].

Jlocratoyno wdacto wuccienoBaresi (OKyCHUpPO-
BaJIM CBOE BHUMAHHUE Ha JOCTOMHCTBAX U HEJIOCTATKAaX
MEPEBOIOB OT/IENIBHBIX TUPHUECKUX MIPOU3BEICHUN Ta-
tapckoro mosta. P.P. MycabekoBa paccmarpuBaeT 4
BapHaHTa MepeBoja CTUXOTBOpeHust «KwliiTra», BbI-
noHeHHBIX C. JIunkuaeiM, M. JIsBoBEIM, H. Axmepo-
BbIM 1 JI. PycToM 1 3aKkimodaer, 9To «BceM MepeBOAIH-
KaM TIPHUCYINa BBICOKAs Ky/IbTypa CTHXa, OlM3Ka BhIpa-
3UTENBHOCTh  PYCCKOM  pedH... HAIMIO IIOJHOE
OTCYTCTBHE OLIYIIEHHUS "TIePEeBOIHOCTH", U BCE YEThIPE
rmepeBofia OIUH JOMONHSET Apyroi» [Mycabekona,
2015].

2.®. HarymaHoBa aHAIM3UPYET HAIMOHAIBHOE U
MHTEpHALMOHAJIBHOE B OJHOM U3 CaMBbIX U3BECTHBIX U
JTIOOMMBIX TaTapCKUMHU YHUTATENSIMU CTHXOTBOPEHHH
«PonnHoil s3p1k». TOT ke aBTOp B crathe «2KaHpOoBbIE
TpaHcopmanuu B nepeBogax cruxotBopenuid I'. Ty-
Kasg Ha PYCCKHI S3BIK» IIPOCIEKHBACT TCHIACHIMN
TpaHcdopMmanny xKaHpoB B 1033un Tykasi, MOpoxkIar-
nrue mpooIeMy HASHTH(GUKAITIY JKaHpa MIPOU3BEeICHUS
[Harymanosa, 2016].

CruxoTBopeHue «PogHON $3BIK», CTaBIIee He-
OQUIMaTBHEIM TMMHOM TaTap BCEro MHpa, HEOAHO-
KpaTHO CTaHOBWJIOCH OOBEKTOM uccienoBanus. P.3.
XaiipymivH u M.A. TaupoBa CpaBHUIIM NIEPEBOJIBI CTU-
xotrBopeHus I'. Tykas «PogHOM S3bIK», BHIMOJTHEHHBIE
C. JlunxuneiM, A. YenypoBsiM u P. Byxapaesbim. Ile-
pEeBOMBI AHANM3UPOBAINCH C TOYKH 3PEHHUS COOTBET-
CTBUSl OpPHTHMHATYy M aJEKBaTHOCTU HCIOJIb30BAHUS
CPEZICTB XyI0KECTBEHHOH BBIPAa3UTEIHHOCTH, IPUBBIY-
HBIX JUI PYCCKOS3BIYHOTO UHUTATEJNs, IOCTUTAIOLIETO
HaIlMOHAIBHYIO KapTHHY MHpPa, CO3JaHHYIO TaTapCKUM
103ToM. CpaBHUB TPU U3 MHOTOUUCIIEHHBIX IEPEBOJIOB
Ha PYCCKUH fA3BIK 3HAMEHUTOT0 cTUXOTBOpeHus I'. Ty-
Kasi, NCCIIeIOBATENH MPHUIUTN K BBIBOJY, YTO XyJOXe-
CTBEHHBII MEpeBOJ] HACTOJIBKO criel(pHUeH, YTO He
MOJKET OBITh €AMHCTBEHHOTO OTHO3HAYHO BEPHOTO TIe-
peBoja. Y KaXJ0ro U3 pacCCMOTPEHHBIX IIEPEBO/IOB aB-
TOPBI OTMETHIIN U IOCTOMHCTBA, ¥ HegocTaTku. Ho Bce
TPU CTUXOTBOPHBIX MEPEBOJA JTAKOHUYHO 3By4aT Ha
PYCCKOM SI3BIKE, COXPaHAS OCHOBHBIEC CMBICIIBI U 1103-
THYECKHE JOCTOMHCTBA CTUXOTBOPEHHS U SI3bIKA TaTap-
ckoro noata [XaiipymnuH, Taupos, 2021].

MHoTHe nupruYecKre cTuXoTBOpeHus: Tykas cra-
HOBWJINCH JIFOOMMBIMU TaTapCKUM HapOJIOM TIECHSIMHU.
J.9. HurmarymuimHa paccMaTpuBaeT crienu(uKy opH-
TUHAIBHBIX TIECEHHBIX TEKCTOB M UX MEPEBOJ HA pyc-
CKHH 513bIK. ABTOp JI€NIaeT BBIBO/I, YTO NIECHU HA CTUXU
Tykast mpoJ0IHKaIOT HAPOAHYIO MECEHHYIO TPaHUIIHIO,
oOorairas e€ HOBBIM COJIEpKaHHEM.

W.A. EHukeeB aHaTM3UPYET EPEBOTICCKYIO JesI-
TenbHOCTh P. ByxapaeBa, KOTOpHIii B JOCTaTOYHOM CTe-
TICHH OBJIA/IENI TATAPCKUM S3bIKOM TOJIBKO JIUIIB B CO-
3HATENbHOM Bo3pacTe. IloaToMy B mepeBojax Tartap-
CKOM TO?P3UMM OH BHJEN ONPEACNEHHYI0 MHUCCHIO.
IlepeBoap! nupuueckux npousBeneHud Tykas cramu
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st byxapaeBa ompaBIaHHEM €ro OpPUTHHAIBHOTO
TBOpYECTBA Ha pycckoM s3bike [byxapaes, Kasaus,
2011]. Tamxxe paccMoTpeHa mHpoOieMa HHTErpanuu
HalMOHAIBHBIX JIUTEPATYp B PYCCKOA3BIYHOE IIPO-
CTPAHCTBO, ABJISAIOIIEHCS OTHOM U3 CAMBIX aKTyaJIbHbIX
npo0JeM poCCUCKO coBpeMeHHOCTH. JaHHBIN aHa-
JIU3 MPOBOJUTCA Ha MpUMEpE MepPeBOAa IHPUUECKUX
cruxotBopeHui I'. Tykas, BBIIIOJIHEHHBIE IOITOM-IIE-
peBoguukoM P. ByxapaeBbim [Enukees, 2017, ¢.95-
98].

JI.P. 'a3u3o0Ba TpakTyeT A3BIKOBYIO KAPTUHY MUpPA
Kak (aKTop MHOXKECTBEHHOCTH II€PEBOJIOB, BBISBIISSA
MIPUYMHBI, BIUSIONINE HA OTPaKCHUE KapTHHBI MUpa B
nor3uu I'. Tykas, npucymel Ttarapckoil KyabType
koHna XIX Hauana - XX Beka. PaccMoTpeHs! penuru-
03HBIE B3IJIS/IBI TATAPCKOTO HAPO/Ia, @ TAKXKE MPUIMHBI
3aBHCHMOCTH TaTapCKOTro sI3bIKa OT apaOCKOTo U TIOPK-
CKHX SI3BIKOB, KOTOPBIE CTAJIN BAXKHEHIIUMH JOTIOTHH-
TEJEHBIMH (PAKTOPaMH MHO>KECTBEHHOCTH TIEPEBOJIOB
M0A3WHU BEJMKOTO TaTapckoro mosta [[azuzosa, 2020,
c.422-424].

A .M. Casnosa Ha npumepe TBopuectBa I'. Tykas,
a TaKKe PYCCKUX M €BPONEHWCKUX MO3TOB Hayana 20
BEKa paccMaTpuBaeT npobiieMy repeBoja (MHTepIpe-
Talui) B acleKkTe ero mnaccuoHapHoctu [CasroBa,
2016, ¢.155-158].

N3ydeHne HCTOPUU NEPEBOAOB JMPHUIECKHUX MPO-
m3penernit ['abmymnel Tykasi, MOAYHHEHHOE BBISBIIC-
HUIO CMEHSIONIMXCS TEHIEHIMH, 3TamoB, Ipobiem,
HallMOHAIBHBIX TEPEBOUECKUX TPaIUNNH, JaeT BO3-
MOJKHOCTh HE€ TOJBKO PacCIIMPeHHs CYLIECTBYIOIIEH
CHCTEMBI TOHITUH, HO W IOMOTAaeT OLECHHUTh 3HAYM-
MOCTB caMoro (pakTa rmepeBojia B mpoliecce B3auMoIei-
CTBUS HAIIMOHAJBHBIX KYJIBTYp U JUTEPATYyp, BBIABUTH
HEKOTOPBIE €r0 3aKOHOMEPHOCTH, PABHO KaK U 3aKOHO-
MEpPHOCTH IIpoliecca MepeBOAYECKOM NeATEIbHOCTH.

Pycckosi3pluHbIN yMTaTENb, HE 3HAIOUIUI TaTap-
CKOTO 53bIKa, MOXKET I03HAKOMUTHCS C TBOPUECTBOM I
Tykast TOJIBKO B IEPEBOIAX €r0 IPOU3BEACHUN Ha pyc-
CKHH SI3BIK, TIOATOMY HEOOXOUM aHajM3 CTPYKTYpHO-
coJIep>KaTeIbHBIX 0COOCHHOCTEN NEPEBOIHBIX TEKCTOB
HE TOJIBKO B ACTIEKTE MEKJINTEPATYpPHOH KOMMYHHKa-
LIUH, HO U AWANOTa.
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In the present review of the author's works, the calculation of the radiation spectrum of a hydrogen-like atom
is described in detail using the principle of commensurability of conserved quantities, which is introduced by the
author. The result obtained allows us to give a clear physical interpretation of Bohr's quantum hypothesis. It fol-
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requirement of having a common measure of conserved quantities for all participants in physical interaction before
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1. Introduction

Modern quantum mechanics and quantum physics
successfully describe the world in which we live. Now
there is no problem like the "ultraviolet catastrophe™,
which at the beginning of the last century led to the
emergence of a new mechanics - quantum. But the fact
that such a successful science contains an element of
“fatal inevitability” of the correctness of this theory,
about which the outstanding physicists R. Feynman and
S. Weinberg write in [1], cannot help but cause constant
dissatisfaction. How to understand the reasons for the
behavior of quantum systems, overcoming its "magic"?

In [2], one of the creators of quantum mechanics,
M. Born, writes that "... the main feature of the new me-
chanics, obviously, is that some physical quantities can
only take on discrete values, such quantities are called
quantum.” The concept of quantization was introduced
into physics, as is known, by N. Bohr and M. Born fur-
ther writes: “...although the Bohr theory leaves the
deep reasons underlying the momentum quantization
rule completely mysterious, nevertheless, this rule
turns out to be justified by the results obtained in the
process of further development of the theory”. In our
opinion, this is the key phrase of an outstanding scien-
tist for understanding how the “mysterious causes of
quantization” are substantiated by modern science -
namely, they are substantiated with the help of numer-
ous results obtained by theory and later confirmed by
experiment. This is precisely the criterion for the truth
of the hypothesis proposed by Bohr. But if we carry out
the calculation of a certain interaction with the help of
"mysterious quantization”, and then we get confirma-
tion of the prediction of this calculation in an experi-
ment, do we really understand the physical reasons why
Nature is arranged according to quantum laws? By car-
rying out appropriate calculations, we are able to pre-
dict the behavior of objects, those we know how Nature
works, but why it is arranged in a "quantum™ way - we
do not have an answer to this question. The very reason
for the quantization of Nature remains still mysterious.

In order to unravel the true reason for the need to
quantize the physical quantities of Nature, one more
non-trivial step must be taken. It must be assumed that
physical objects, when interacting with each other, ex-
change conserved quantities (energies, momenta, angu-
lar momentum, etc.) not in an arbitrary way, but in such
a way that the conserved quantity (let the energy) of in-
teracting objects have a common measure for energy
values up to and after the interaction. What is the com-
mon measure for two (or more) quantities? This means
that both quantities can be measured with the same
"meter" and express their values in integers of units of
measure. It has been known since ancient Greece that
the diagonal and the length of a square do not have a
common measure, and this is because the diagonal of a
square has a length of V2, i.e. expressed as an irrational
number. For this reason, the diagonal of a square and
its side cannot be measured by the same "meter" - they
do not have a common measure. It is also well known
from any complete course in higher mathematics that
two (or more) quantities a and b always have acommon
measure if their ratio a/b is expressed by a rational
number. And the presence of a common measure for
quantities makes it possible to express their values us-
ing integers (it can be said differently - each of the com-
mensurate quantities can be used as a "meter"”, that is
each quantity can measure any counterpart from the set
of commensurate quantities). But if physical quantities
can be represented in the form of integers, then to solve
the problem of the interaction of physical objects, one
can then apply the methods of the theory of integers.

Such a hypothesis, i.e. the hypothesis of the need
to fulfill the conditions of commensurability of con-
served quantities in the interaction of physical objects
(which we call the principle of commensurability of
conserved quantities) allows us to solve problems of
quantum mechanics using the theory of integers. One
of the central problems of physics is the problem of ra-
diation from a hydrogen-like atom. The solution to this
problem using the commensurability hypothesis is de-
scribed in great detail in [3], but in this article we will
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reproduce its presentation for the integrity of the per-
ception of the proposed text.

2. Solution of the problem of radiation of a hy-
drogen-like atom

For a substantiation of a possibility and necessity
to use discrete methods of description of the physical
reality, we will calculate spectral series of hydrogen
atom, using the principle of commensurability. Let it be
the simplest mechanical atomic model, namely, as a
proton with the localised electron rotating around. In
process of radiation of atom three physical objects are
involved: the proton, the electron, and a the quantum.

Let the initial atom state will be an exited one, be-
ing as much as close to the ionized state. Conservation
laws of energy-momentum we will with necessity write
in the relativistic form. We will transfer in the coordi-
nate system related to the excited atom. Its energy will
be noted in the form:

EG = (mg + mepp)?ct 1)

Here moc? is energy of atom in the basic, non-ex-
cited state, meC? is a virtual value of excitation energy
of atom, as much as close to ionisation energy E;,,, C
is velocity of light.

After irradiation of the quantum having energy E,
the excited atom obtains an momentum p,;, which is
equal on quantity and opposite in the direction to a
quantum momentum p,:

pic = pi = EZ/c? )

After irradiation of quantum by atom, we will de-
note energy of atom as:

E'% = (mo + mreff)zc4 + pgtcz, 3)

here m’effzc“ is a virtual value of excitation en-
ergy of atom in lower energy state (i.e., after quantum
irradiation), pZ.c2- energy of atom motion after quan-
tum irradiation.
Let us determine energy of the radiated quantum
(it is a difference of energies of an excited atom before
radiation of quantum and after its radiation) as:
PqC = Eqt —E'q¢ = (m0 + meff)cz -

Jomo et 1t @)
Let us rewrite this expression:

J(mo + 1M opp)2ct + p2ic? = (Mg + Mesp)c? — pyc
Let us raise it in the second degree, remove the
brackets, reduce and group like terms:
2
(mZpp —meps)c* + 2mo(mepp —m'opp)ct =
2E,(mg + mepp)c? (5)
From here

s\’ '
o ey

a 2(m0+meff)

m0+meff

Considering that m.fr < m,, it is possible to
write with high accuracy:

r 2
— (Mefr). 2|9 _ (Meff
Eq_(ZmO) meffc [1 (meff) ]+
2[4 _mesr
+Mmessc [1 meff] @)
If to neglect a term of the order of mew/2mo in last
equality, for energy of the radiated quantum we will fi-

nally obtain:

! 2
M’ yreC
Eq ~ meppc? [1 - iz] =
meffC
= Ejon(1 —m/oprc? /meppc?) (8)

From the last relation it is seen that if all values of
energy of irradiated quanta E, have acommon measure
with the same initial energy of the excited atom Ej,,
(they must have it by definition), then ratio m',;;c?/
megrc? should be rational and among a plurality of ra-
tional ratios, certainly, will be also numbers 1/4, 1/9,
1/16 etc., that will correspond to energy of quanta of
Lyman series:

Eq1 = Eion(1 —1/4), Eqz = Ejpn(1 —1/9), etc.

If to take (let it is now formal) other admissible
rational numbers, for example, 31/36, then, having sub-
stituted it in expression (9), we will obtain:

F = B (1-2) = Bon -5 = i (- )0

Further, the rational number 13/16 is also admis-
sible, substituting it in (9), we will obtain;

13 1

E’qz = Ejon (1 - 16) = Ejon % = Eion (Z - i) (10)

Accordingly, the number 79/100 will give the en-

ergy of the quantum:
S _P\_f A _gp (1_L
E'gs = Eion (1 100) = Eion 100 Eion (4 25) '
etc. (1)

It is seen that energy of quanta E'g;, E'gp, E'g3
give the Balmer series. It is clear that remaining spec-
tral series can be simply obtained using such formal
method.

However, it is also seen that among plurality of
admissible rational values of ratios m’,rrc?/mgsrc?
for description of corresponding series, only specific
values are suitable, i.e., there are some selection rules
of the "necessary" values of the rational ratios, which
correspond to experiment. It has appeared that for an
explanation of the fact of the selection of the "neces-
sary" values one should use requirements of commen-
surability in the act of irradiation of the excited atom
not only for energies and momenta, but also for the
third conserved quantity —an angular momentum of the
atomic system.

Let us still use the simplest mechanical atomic
model, where the localised electron rotates round the
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proton on a certain orbit and possesses a certain angular
momentum:
J = Te1 X Pey (12)

Here, r,,; is a radius of electron rotation on the or-
bit, p,; is the momentum of an atomic electron.

Values of the angular momentum of the electron
in atom before and after irradiation of quantum by the
atom should remain commensurable by definition. But,
if the momentum of the atomic electron pe; is expressed
by an integer of a unit of measure, hence, for integral-
ness of J, the radius re should also be expressed by an
integer, (or rational, that is the same) but, certainly, of
its own units of measure. In other words, values of radii
of rotation of the electron in atom must be commen-
surable with some least value reimin. Using below the
mechanical atomic model, we will determine these in-
tegral-valued, i.e. allowed, values of radii of rotation of
the electron. On each of orbits a centrifugal and cen-
tripetal forces should be counterpoised:

Feff = melVezl/rel (13)
where V,,; is velocity of the electron on the orbit,
m,; is electron mass:
Feep = —eq - ex/7é (14)
where e; and e, are elementary charges of the
electron and proton respectively, i.e.:

m, lVZ ej-e
Tellel - 22 (15)
. i Tel _rel
This relation can be also written as:
2 Tel __ €1°€y
mg V3 -t = -2 (16)
el el
2 —
Or My Ve Ty = —€1 " €, (17)

From the last relation it is seen that for any integer
rel the product m,, V23 - r,; should remain constant, as
product e;e, in right member of the equality is con-
stant. But, besides, for any re the requirement of com-
mensurability for values J and J’, where I’ is the value
of the moment after irradiation, should be satisfied. To
satisfy simultaneously requirements of constancy of
mg V2 - 1o and the requirement of commensurability
of the moments, rer must vary on the whole quadrate of
unities, i.e. it should be equalto 1,4, 9, 16, ... etc. units
of measure. Really, if re has varied not on the whole
quadrate of units of measure, and, for example, it in-
creased in two times then for invariance of m,, V32 -,
in (17) velocity of electron Ve should decrease accord-
ingly in /2 times. Then quantity of the momentum af-
ter irradiation should become:

li Ve
J'=me- (%) - 21y (18)
But as before irradiation it was:
J= melVelrel (19)

Then ratio J/J' becomes in this case be irrational,
and it is intolerable in the proposed model, as in this
case the momentums have no common measure.

If the atom potential energy is described by U/r
function, an allowed values of re, varying on the whole
quadrate of units of measure re min (they ensure com-
mensurability of values of the moments of momen-
tums) determine allowed values of the potential energy,
namely, Unaxs Umax/% Umax/9, etc., where
Umax = Eion-

Radiation of the exited atomic system can be car-
ried out only at the expense of decrease of its intrinsic
energy. So, transition of the atomic system from one
higher value of the potential energy in a lower one is
accompanied by quantum irradiation, for example:

qu = (Umax - Urzax) = Eion (1 :

~3)i B =
(Umax — U";“") =E;;n(1—1/9); ... etc. - we have
spectral Lyman series.

Balmer series will be obtained from transitions be-
tween U,,,4,/4 and remaining, lower energy states:

qu = (Urr;ax - %) = Eion (i - é), qu =
U, U 1 1
(P52 = 2522 = Bin (3= 5p). et

Remaining series are obtained in the same manner.

Thus, regularities of transitions of hydrogen-like
atomic systems from one excited state into another with
qguantum irradiation (or absorption), observed experi-
mentally, can be explained by the necessity of perfor-
mance of requirements of commensurability of ener-
gies, momentums, and the moments of momentums of
these systems.

The result obtained is interpreted from the point of
view of physics as follows. When interacting physical
objects, quantities that are absolutely preserved cannot
be transferred from one object to another with an accu-
racy of one or another sign (for example, if the value of
a quantity is irrational, then with an accuracy of up to
the tenth or hundredth decimal place, etc.), they must
be conveyed by the exact value of the units of this quan-
tity, because the conserved quantity does not disappear
anywhere and does not appear from nothing. And such
an accurate transfer of the quantity of a conserved quan-
tity from one object to another can be performed only
when the value of any conserved quantity will have a
common measure before and after the interaction for
all participants in the interaction - only such interac-
tions are resolved.

In the above problem, it was not taken into account
that the electron has its own mechanical and magnetic
moments of momentums. Since both the mechanical
and magnetic moments of an electron are conserved
quantities, then, of course, in a scrupulous solution of
such a problem, their values must also be taken into ac-
count. But this is a deeper solution to the problem of
atomic radiation. It should be noted that the principle of
commensurability of conserved quantities is universal,
it allows solving many other problems. For example, in
[3] a numerical solution of another classical problem of
physics, the scattering problem, was also given, and
quantization over the scattering angles was obtained,
which is especially noticeable for large deviations of
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the test particle, but it is important that such a solution
was obtained under the assumption of the interaction of
a localized particle with a force center (and not in the
wave approximation of the particle-wave with one
wavelength, which is determined by de Broglie's law).

When solving problems in physics using the the-
ory of integers, it is extremely important to determine
in each problem what is the measure of a conserved
quantity, i.e. how to determine the magnitude of the
measure, with what "meter" to measure this or that con-
served quantity when describing the interaction, in or-
der to obtain an integer number of units of measure.
Some aspects of this complex problem are described in
[4]. The solution of another applied problem on the
physical foundations of polymorphic transformations
in crystals using the concepts of the commensurability
of conserved quantities is given in [5]. Philosophical
aspects that arise when using the methods of the theory
of integers in physics are discussed in [6].

3. Conclusion

The application of the principle of commensura-
bility of conserved quantities in physics provides a
physical justification for the Bohr quantization hypoth-
esis, which underlies quantum mechanics. It can be ar-
gued in a sense that the principle of causality is return-
ing to quantum physics, because there is a completely
clear physical reason for explaining the "resolved" and
"unresolved"” states of quantum systems. So far, such
states have been explained simply by the mathematical
results of solving problems that were confirmed by ex-
periment, without a physical explanation of why these
solutions are true. But, in our opinion, the greatest dis-
satisfaction of both physicists and philosophers should
be caused by the fact that in order to explain the exper-
imentally confirmed diffraction pattern of the scattering
of localized particles on a crystal lattice, one has to use
the model of a localized particle-wave with one value
of the wave vector, while the localized entity must be
presented as a packet of waves. But the packet will in-
evitably spread out, about which M. Born writes very
clearly and fairly in [2]: “...there is a great temptation
to try to interpret a material particle as a wave packet
formed by the superposition of a certain group of
waves. However, this tempting interpretation runs into
insurmountable difficulties, because such a wave
packet, generally speaking, is unstable and will spread
out very soon”. It turns out that, on the one hand, a lo-
calized entity must be represented as a packet of waves,

but on the other hand, in order to explain the results of
the experiment on the diffraction of localized particles,
we are forced to represent this localized entity as a sin-
gle wave, which has an infinite size in the direction per-
pendicular to the propagation vector. This is indeed an
"insurmountable difficulty" both in physics and in phi-
losophy, but it can be overcome using the principle of
commensurability of conserved quantities.

References

1. R.Feinman, S.Vainberg. Elementarniye chas-
titsy | zakony fiziki [Elementary particles and the Laws
of Physics] (Moscow: Mir: 2000) (Russian translation
from: R.P.Feynman, S.Weinberg “Lecture notes com-
piled by R. MacKenzie and P.Daoust”: Cambridge Uni-
versity Press)

2. M.Born. Atomnaya fizika [Atomic Physics]
(Moscow: Mir: 1970) (Russian translation from:
M.Born. Atomic Physics. London-Glasgow: Blackie
and Son Limited: 1963)

3. N.Ye.Svavil’nyi. Printsip soizmerimosti
sokhranyayushchikhsya velichin kak fizicheskoye os-
novaniye energeticheskikh sostoyaniy atomnykh
sistem [The principle of commensurability of con-
served quantities as a physical basis for the energy
states of atomic systems] Proc. of Conference, Kyiv,
2018. http://futurolog.com.ua/pub-
lish/13/zbirnyk.pdf#page=55

4. N.Ye.Svavil’nyi. Pochemu priroda ustroyena
po kvantovym zakonam? [Why Nature is organized
according to Quantum Laws?] Proc. of Conference,
Kyiv, 2018. http://futurolog.com.ua/pub-
lish/13/zbirnyk.pdfi#page=38

5. M.Ye.Svavilnyi and A.A.Shkola. On the Physi-
cal Foundations of Polymorphic Transformations of
Crystals. Aspects Min Miner Sci., 8(3) 942 (2022)
DOI: 10.31031/AMMS.2022.08.00068

6. Mykola Svavil’nyi. Application of the Methods
of the Integer Theory in Physics. Scientific Collection
«InterConf», (121): with the Proceedings of the 4th In-
ternational Scientific and Practical Conference «Scien-
tific Trends and Trends in the Context of Globaliza-
tion» (August 19-20, 2022) at Umea, Sweden; pp. 257-
270.

https://interconf.top/documents/2022.08.19-
20.pdf DOI: 10.51582/interconf.19-20.08.2022.026


http://futurolog.com.ua/publish/13/zbirnyk.pdf#page=
http://futurolog.com.ua/publish/13/zbirnyk.pdf#page=
http://futurolog.com.ua/publish/13/zbirnyk.pdf#page=38
http://futurolog.com.ua/publish/13/zbirnyk.pdf#page=38
https://interconf.top/documents/2022.08.19-20.pdf
https://interconf.top/documents/2022.08.19-20.pdf

German International Journal of Modern Science Ne52, 2023 83
MICROCRACKS IN HIGH-ENTROPY CrNiTiZrCu ALLOYS

Berdibekov A.T.,

PhD, associate professor.

National Defense University named after the First President
of the Republic of Kazakhstan - Elbasy,

Astana, Republic of Kazakhstan

Yurov V.M.,

Candidate of phys.-mat. sciences, associate professor
KarTU, Karaganda, Kazakhstan

Dolya A.V.,

PhD candidate,

National Defense University named after the First President
of the Republic of Kazakhstan - Elbasy,

Astana, Republic of Kazakhstan

Guchenko S.A,,

PhD candidate,

Research Centerofthe Karaganda University named after E.A. Buketova,
Karaganda, Republic of Kazakhstan

Gruzin V.V.

Doctor of Technical Sciences, Professor,

National Defense University named after the First President
of the Republic of Kazakhstan - Elbasy

Astana, Republic of Kazakhstan

DOI: 10.5281/zenodo.7747279

MHUKPOTPEIIAHbI B BLICOKOHTPOIIUMHBIX CILJIABAX CrNiTiZrCu

Bepanbexosn A.T.

PhD, accoyuuposannsiii npogpeccop,

Hayuonanvnwiti ynueepcumem oboponwvt umenu Ilepeoco
IIpesuoenma Pecnyonuxu Kazaxcman — Enboacel,
Acmana, Pecnybnuxa Kazaxcman

Opos B.M.

Kanouoam ¢us.-mam. HayK, 0oyexm,

KapTV, Kapazanoa, Pecnybnruxa Kaszaxcman

Joas A.B.

doxkmopanm PhD.,

Hayuonanwuwiti ynueepcumem oboponst umenu Ilepeozo
Ilpezuoenma Pecnyonuxu Kazaxcman — Enboacel,
Acmana, Pecnybauxa Kazaxcman

I'yuenko C.A.

ookmopanm PhD.,

Hayuno-uccnedosamenvckuii yenmp

Kapazanounckoeo ynusepcumema umenu E.A. bByxemosa,
Kapaeanoa, Pecnybnuxa Kasaxcman

I'py3un B.B.

O0OKMOp MeXHUYEeCKUX HAyK, npogheccop,
Hayuonanvuwiti ynueepcumem ob6oponvt umenu Ilepeozo
Ipesudenma Pecnybnuxu Kazaxcman — Enbacet,
Acmana, Pecnybnuxa Kazaxcman

Abstract

The article investigates the high-entropy alloy (HEA) CrNiTiZrCu. Here we turn our attention to primary cracks in HEAS,
which are not fully explored even in pure metals. To obtain an alloy, micropowders of the corresponding metals were taken and
mixed in equiatomic proportions. This composition was placed ina vacuum thermal furnace and sintered in it for 3 hours. The length
of the primary nanocracks turned out to be Lyn = 1.1 nm, i.e., it is a nanostructure, and the length of the mesocrack is Lym = 0.1 pm.
Afeature ofthe CrNiTiZrCualloy is their self-organization during the formation of a high-entropy alloy - a cellular (pencil) structure.
In the experiment, we use equal-channel angular pressing, which provides multiple (repeated) shear deformation without changing
the cross section of the samples. Upon repeated deformation, the mesocrack in the alloy begins to grow until the moment when the
process of its destruction begins. The length of the main mesocrack increased from 0.1 wm to 50 mm. The main disadvantages of
HEAs made of refractory elements are high density and brittleness.
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AHHOTALUSA

B crarbe uccienoBan BeicokoduTpornuiineiii cruiaB (BOC) CrNiTiZrCu. 3neck Mbl 00paTHM BHUMaHUE Ha
nepBUYHBIX TpenuHax B BOC, KOTOpbie HE BIOJHE MCCICIOBAHBI TAXKE B YHCTHIX MeTawiax. J[ist momyueHus
CIUTaBa Opanrch MUKPOMOPOIIKH COOTBETCTBYIOIIMX METAIIOB M CMEIIMBAINCH B SKBHATOMHBIX IPOTIOPIHSX.
DTOT COCTaB MOMEIIAJICS B BAKYyMHYIO TEPMOIICYb M CIICKAJICA B HEil B TeueHHE 3 4yacoB. J[JMHA TEPBUYHBIX
HAHOTPEIIMH 0Ka3ajgach paBHON Lnm = 1.1 HM, TO eCTh HpeAcTaBIsIeT cOOOHW HAHOCTPYKTYPY, a JUTHHA ME30Tpe-
bl paBHa Lym = 0.1 MkM. OcoGenHocthio ciutaBa CrNIiTiZrCu sBisercs ux caMOOpraHu3alus B IIpoLecce
(hopMUpPOBaHUS BHICOKOOHTPOITHIHOTO CIUIaBa — sideUCTast (KapaHaaliHas) CTPyKTypa. B sKCeprMEHTEe MbI HC-
MTOJIb3yeM PaBHOKaHAIFHOE YTIIOBOE TIPECCOBaHME, KOTOpOe 00ecIeuBacT MHOTOKPATHYIO (TTOBTOPHYIO) aedop-
MAI[HIO CJIBUTOM 0€3 M3MEHECHHUS MOTIEPEUHOT0 ceueHus 00pa3noB. [Tpu moBTopHOU AedopMalyi Me30TpEIInHA B
CIUTaBe HAYMHAET PacTd JI0 TOTO MOMEHTA, KOT/Ia HAa9HEeT IPOIIeCC ero paspymeHus. JiImHa MarucTpaibHOW Me-
3oTpeminnbl yBennuuiach ¢ 0.1 mxm g0 50 mm. OcHoBHBIMH HefmocTaTkaMu BOC U3 TyrominaBKUX 3JIEMEHTOB

SABJISIFOTCST BBICOKAS TIJIOTHOCTD U XPYIIKOCTb.

Keywords: high-entropy alloy, metal, nanocrack, mesocrack, density, brittleness, deformation, fracture.
KiroueBrble ci10Ba: BEICOKOSHTPOIMIHBIN CIUIAB, METAJI, HAHOTPEIINHA, ME30TPELIMHA, INIOTHOCTb, XPYyII-

KOCTb, fiehopmaliusi, paspylicHue.

BBenenue

BricokosuTponuiineie crasl (BOC) Havamm wc-
cnegosate 20 ner tomy Haszan. Ilepseii IlateHT mo
B3C 6wt nosyuen J.-W. Yeh B 2002 roxy [1]. BOC
coJiep)KaT He MEHEE IATH 3JIEMEHTOB, IIPHUYEM KOJIHYE-
CTBO K)XJOT0 M3 HUX HE JOJDKHO IpeBhIIaTh 35 ar.%
1 HE TOJDKHO OBITh MeHbIIIe 5 aT.%. JIJs Takux CIUTaBoOB
XapaKTepHBI TIOBBIIIEHHBIE, 10 CPABHEHHIO C TPaANIIH-
OHHBIMH MHOTOKOMITOHEHTHBIMHM CIUIABAMU, 3HAYCHUS
SHTPOIMU CMEIMIEHUS Smix. Kiaccnmueckumu mpume-
pamu BOCoB sSIBIISIIOTCS MHOTOKOMITOHEHTHBIE CTIABHI,
B KOTOPBIX JIEMEHTH HaXOJATCS B PaBHOW aTOMHOMN
noiae. BOC BbieseHbI B 0CO0YIO IPYIITY, TaK Kak Mpo-
LIECCHI CTPYKTYpO- U (Ppa3000pa3oBaHMs B HUX, a TAKKE
i dy3roHHas OABHKHOCTh aTOMOB, MEXaHU3M (Qop-
MHUPOBaHUSI MEXaHWYECKHX CBOMCTB M TepMHYECKas
CTaOMIIBHOCTh CYIIECTBEHHO OTJIMYAIOTCS OT aHallo-
THYHBIX MPOIECCOB B TPaJULIMOHHBIX ciutaBax. K mo-
CJIEAHUM OTHOCSITCS CIIIABBI, B KOTOPBIX €CTh Oa30BBIC
anemenTs! (Fe, Ni, Mo, Al u 1p.), onpenensioniye Kpu-
CTaJUNIMYECKYIO peleTKky Marepuana. PazoBelil cocTa
TaKUX CIIABOB JIETKO IIPOTHO3MPOBATh HCXOAS W3
JBOMHBIX WJIM TPOMHBIX JMAarpaMM COCTOSIHUSI, a BBEZIE-
HUE JIETUPYIOIINX J00aBOK NPUBOMT JINOO K yIPOUYHE-
HUIO MCXOJHOI pelieTku, Tu00 K BBIJCICHHUIO B HEH
JIICTIEPCHBIX (a3.

O6crositenbHbie 0030psl 10 BOC 3a mocnenHue
TOJIBI IPEACTaBICHH B paboTax [2, 3].

B nacrosiieit cratbe Mbl 00paTHM BHMMaHUE Ha
nepBUYHBIX TpemuHax B BOC, koTopble He BIIOJTHE UC-
CIIEZIOBaHbl JaX€ B UYHCTBIX MeTaulaXx. PeHTreHoB-
CKUMH U AJIEKTPOHHO-MUKPOCKOIMYECKUMH METOJAMHU
MHUKpPOTPEIINHBI ObUTH OOHAPYKEHBI B METAJUIax THIIA
Al, Ni, Pt, Au, Ag, Cu, Mo u ap. Pazmep 3TuX MUKpO-
TPEIIMH OKa3aJCs PaBHBIM IOJIM MHUKPOH MM He-

CKOJIbKO MUKpOH [4, 5]. Teopernuecku IivHA HaAHO-
TPEIIMH oNpeesiack B paborax [6, 7, 8]. B aTux pa-
60Tax MCIOJIb30BAIUCH MOJIENN, OCHOBaHHBIC Ha MeXa-
HHUKE J1e(OPMUPYEMOTr0 KOHJECHCHPOBAHHOTO COCTOSI-
HAA W (QU3HKA TBEpIOro Teina. B OCHOBHOM
UCTIOJB30BATHUCh MOIUKPUCTAIUINYECKHUE KPUCTAILIBI
KpeMHHS W KapOmma KpemHHsA. B Momemsx pasmep
HaHOTPELIVH nojyuyeH B uHTepBaiie 0 <L <2 HMm (Hmxe
MBI YBUJUM TOJ00HBIC BETUIHHEI).

OmHako, CpaBHUTEIHHO HEABHO HAHOTPCIIMHEI
66U OOHAPYKEHBI ITPH PA3PYIICHUH MUHEPAJIOB THUIIA
kBapruToB [9, 10]. DTOT MEeTO1 OCHOBaH Ha (PpPaKTOIIO-
MUHECLIEHIINH, KOT/la B IpoIlecce paspylleHHs TBep-
JIOTO Tella BO3HUKAET CUTHAJ CBETA (JIIOMHUHECIICHITHS )
IIPU pa3pbIBE aTOMHBIX CBA3EH Ha MOBEPXHOCTU HAHO-
TPELINH C BPEMEHHBIM pa3pelieHneM oT | 1o 2 HaHo-
CEKYyH]I.

MBbI 3a JUTMHY TPEIIWH B TBEP/ABIX TeNlaX B3SUIH UX
TOJIIIMHY TTOBEPXHOCTHOTO CIIOS, KOTOPasi COCTABIISACT
JUIs 0OBIYHBIX MeTauioB 1-4 M [11, 12]. Ha 3ToM MBI
¥ OCTAaHOBHMCSI.

OO0BEKTBI 1 METOABI HCCJIEN0BAHMNS.

T mpurotosinenus mumenn CrNiTiZrCu 6Opa-
JIMCh MHKPOIIOPOIITKH COOTBETCTBYIOIIUX METAIIOB U
CMEMIMBAINCH B SKBUATOMHBIX Mpornopiusx (puc. 1a).
3areM MPUTOTOBIICHHAS CMECh MTOPOIIKOB TIOMEIIANIach
B MEIIOUMM CTaKaH IUIAHETApHOM IApOBOH MEIIb-
HUIIBI, M3TOTOBJICHHBIA U3 KapOuaa Boibppama u J0-
GaBysutich Memrorue Tena (mapsl auamerpom (5-10)
MM) Tak)Xe M3TOTOBJICHHbIE M3 KapOuza Bojbdpama,
Macca KOTOpBIX ObLta paBHa 10 Maccam cMecH OpOII-
koB. ITocne crakan HanodHsM OeH3nHOM «[ anomay,
IJIOTHO 3aKPBIBATH KPBIIIKY M BKIIOYAIN TUIAHETap-
HYIO IIapOBYI0 MEJBHUILY (CKOPOCTH BpaleHHUsS! CO-
crapmsuia 500 o6/mMuH, BpeMs paboOTBl 5 YacoB)
(puc. 16).
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=

a)

ITony4eHHBIII TOMOr€HU3UPOBAaHHBI COCTaB 3a-
TEM CYLIWICS B BAKYyMe€ U IIPH MOMOIIH MPeccHOopMbI
IpeccoBalicsl B IUTOCKHWHA aucKk muamerpoMm 100 MM u
TomuHO#M 5 MM (puc. 20). Jlanee muck momerniancs B
BaKyyMHYIO TEpMOIIeYb U CIIEKaJICs B HEll B TeueHue 3
gacoB (puc. 2a). Takum 00pa3oM, H3TOTOBIICHHAS MH-
mens CrNiTiZrCu (puc. 2B) HCHOJIB30BANACH IS

Pucynox 1. Mukponopowku coomeemcmsyouux Memaiios (a); nianemaphas wapoeas mervhuya (6).
[ : : RPN e |

6)
Pucynox 2. /lgyxrxonnauxoeas eaxyymnas neus (a), epagumosas ¢popma ons niaexku memaiia (6), 6uo muuiene
CrNiTiZrCu, nonyuennvix memooom 6axyyMHoU niasKku (8).

JTAIbHEWIIEr0 MAarHeTPOHHOIO HAHECEHHs HMOKPBITHIM
Ha yctanoBke HHB 6.

Ha pucynke 3a mokasan cpe3 cmtaBa CrNiTiZrCu,
ucnonb3ys cucreMmy Quanta 200 3D. OTuernuBo BUaHA
KapaHJamHas cTpykTypa (puc. 36).

Avencturit dipont pocra
Patnnae

Hanpagnekue
pocia

KpucTana
0)

Pucynox 3. Cpes cnnasa CrNIiTIZrCu (a); aueucmas (kapandawnas) cmpykmypa (6) [13].
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Ha pucynke 4 npezcrasieno uzoopaxenue s;tuen- LSU. 3nech ke moka3aHo u300pakeHHe CIuiaBa
croii crpykrypsl ciutaBa CrNiTiZrCu, cusitoe cepxy ~— CoCrCuFeNi [14].
PacTpOBbIM 3JIEKTPOHHBIM MUKpockoriom Tescan Vega

2

b

4
SEM HV: 15.0 kV
View fleld: 524 ym
SEM MAG: 528 x

Pucynox 4. Hzobpaxcenust cnaasog CrNITIZrCu u CoCrCuFeNi [14].

Ha pucynke 5a mokazan POOC crekTp crmaBa  NpeicTaBieH CHEKTp AWPPAKIUK, W3MEPEHHBI Ha
CrNiTiZrCu, usMepeHHBI Ha PacTPOBOM JJIEKTPOH-  PeHTreHOBCKOM audpaxkromerpe XRD-6000.
HoM mukpockorie JEOL JSM-5910, a na pucynke 56

.

B Crexp 3
Bec% o

o B2 03
Ni 212 03
T 199 02
Zr 171 03
Cu 68 02
N 58 07
C 31 05
Ar 15 0l
Fe 10 01
S 03 0l

e O B I N R I R R R R = - —— i R T
0 5 10 15 o8 [T Ty prpu— e s—— o pr o — e — -y T e meomt e

0)
Pucynox 5. POOC (a) u cnexkmp ougpaxyuu (6) cnnasa CrNiTiZrCu

Tabmnuma 1.
KoauuecrBennnlii xumuueckuii cocraB CrNiTiZrCu, ar. %

DrreMeHT Cr Ni Ti Zr Cu

HomuHanpHbIH 20 20 20 20 20

B aproHe 23,2 21,2 19,9 17,1 6,8

B a30T€ 22,8 20,8 19,7 16,9 7,0
Pe3yabTaTsl u X 00Cy:K1eHMe. B ypaBuenuu (1) Hy>XHO 3HaTh OJTUH HapamMeTp —
JiMHa HAHOTPEIIMHBI [AeTCsi SMIUPHUIECKON  MOJAPHEIN 00beM IeMeHTa MeTallla il COSANHEHHUS,
¢dopmymoii [11, 12]: KOTOpBIH paBeH v = M/p (M — MoJsipHas Macca, p — ee

L, =017-10%v ) MJIOTHOCTB).
J1st 51eMEHTOB ¢ BBICOKOW SHTPONHUEN crpaBen-
JIUBBI CIEIYIOINE COOTHOIICHUS:

T,=>a(T) M= My, p=3 ), A=Y c(E). @
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rae (Tm)i — TeMIieparypa IIaBJICHHUS KaXI0To 3J1e-
menra crasa (K), (M) — MonsipHas Macca Kaxa0ro
JJIeMeHTa CIuiaBa (I/MOJib), p— IUIOTHOCTh KaKIOTrO
snementa crtasa (r/em®), E — moayns IOnra (I'Tla), ci

— KOHIIGHTpaLHs KaXKJOT0 3JIeMEHTa CIUIaBa, N — 4iciIo
9JIEMEHTOB CILIABA.
Ha ocHoBanuu 1a01. 1 1 popmyinsl 2 nmeem:

Tabmnuma 2.
IMMapametpsl ciiiaa CrNiTiZrCu
CmaB M, r/mMo1b p, T/MOJIb Lom=R(l), am Lym, HM E, I'Tla
CrNiTiZrCu 46.0 7.3 1.10 110 166

ITo I'puddurcy npenenpHas CKOPOCTh PacHpo-
CTpaHEHHUs TPEIUHBI paBHa [15]:

Ve =BV, - L=y IW )2 (3)

U cocTaBiIsieT oKoJo 1/3 ckopocth 3ByKa Vo B Ma-
Tepuare.

s xeneza no ¢opmyne (1) mauHa HaHOTpe-
IIVHEI IPU 2 HaHOCeKYHA Lnm = 1.2 HM, a [UTHHA MUK-
POTPEIIUHBI, U3MEPEHHAs IEKTPOHHO-MUKPOCKIIOH-
YeCKHM MeToaoM, Luym = 0,2 Mkm™ [5], Torna Lym/Lam =
0.2 10%/1.2 10° = 1.7 102, a cKOpoCTh 3ByKa y Kenesa
Vre= 5120 M/c 1 1/3 Vre = 1,7 102. O6a 3Ha4EHHS COB-
MaJaT. DTO 3HAYHUT, YTOOBI MONYYUTH JJIHHY Me-
sotpemun cmiaBa CrNiTIiZrCu (i aro0BIX TBEPABIX

/ :Oogoo?) OOSRNS | I

Ha sToM pHCyHKe clipaBa 3TH SYEHKH OXO0KH Ha
Kapasgamu puc. 36. YIpaBisionuM mapaMmeTpoM ca-
MOOpraHU3alMK CIYXKHT TpaJleHT TEeMIIepaTyphl.
BceneactBue moporpeBa B NEpBOHAYAIBHO OJHOPO-
HOM CJIO€ KHIKOCTH HaunHaeTcs U Qy3ns u3-3a BO3-
HUKIIEH HeoHOpoaHOCTH TuIoTHOCTHU. [Ipn npeonone-
HUHM HEKOTOPOTO KPUTHYECKOTO 3HAUSHHMsS I'PaJUCHTA,
1 dy3ns He ycreBaeT IPUBECTH K OHOPOIHOMY pac-
MIPEACIEHUIO TeMIeparypbl 1o o0beMy. Bo3HukaroT
LIJIHHAPTYECKHE BAJIbI, BPAIAIONHECs HABCTPEUY IPYT
apyry (kKak cueruieHHble mectepeHkn). [Ipu yBenuue-
HHH rpaJiieHTa TEMIIePaTypbl BOSHUKACT BTOPOU KPUTH-
yeckuil nepexon. s yckopenus muddy3nu Kaskapli
BaJl paclafaercs Ha JBa Bajla MeHbIIero pasmepa. [lpu
JanbHEIIeM YBEIMYCHHH YIPaBJIIONICTO IapaMeTpa
BaJIbl JPOOSITCS, U B TIpezielie BO3HUKAET TypOyIeHTHBIN
xaoc. boiee cTporo nmpu aHanu3e MpoLIeccoB B CHCTEME
BeHapa B ka4ecTBe YNPaBIISAIONICTO MMapaMeTpa BBHIOH-

paetcst uncio Panes: Re = gL3de/ va, rae g - ycko-
peHue cBOOOJHOTO MaieH s, L - XapakTepHsbIi pa3mep,

TeJd) B CTAIlMOHAPHOM pexXUMe 0e3 MPUI0KEHHOTO
BHEITHETO HANPSOHKCHUS HEOOXOIUMO 3HAYCHUS IS
Lom ymHOXuUTH Ha 100 (Tabmuma 1, Lym).
Oco6ennoctsio crutaBa CrNiTiZrCu (emotpu puc.
3 u 4) sBIIAETCS UX CaMOOpraHu3aIms B rmporiecce Gop-
MHPOBaHUS BBICOKOIHTPOIIMIHOTO CIIaBa — SYEUCTAsS
(xapanpammnas) crpykrypa. i permeHus Bompoca o
CaMOOPraHU3aAlUU CTPYKTYPHBIX €IWHUI] CILIABA pac-
cMoTpuM Mozenb staeek berapa (1900 rom). Aueiixu
Benapa — 3TO BO3HUKHOBEHHE YIOPSAOYEHHOCTH B
BHJIC KOHBEKTUBHBIX siU€eK B (OPME IIMITHHAPHIECKIX
BAJIOB MJIM NTPAaBWJIBHBIX IIECTUTPAHHBIX QUryp B cioe
BA3KON JKUAKOCTH C BEPTHKAIBHBIM I'PAJHEHTOM TEM-
nieparypsl (puc. 6) [16].
s ¢ e

R 2
Pucynok 6. - Hueiiku benapa [16].

b - koapdurrent o6bemuoro pacmupenus, dT - rpa-
JUCHT TEMIICPATYPBI, V - KHHEMAaTHYCCKasd BA3KOCTh, a
- K03()(UIMEHT TeMIIepaTypoIpOBOAHOCTH CpPEIbI.
[ockosbKy KMHEMaTH4ecKast BI3KOCTb v ~ 1/6, 6 - 1mo-
BEPXHOCTHOE HATSDKCHUE, TO M3 MPUBEICHHOTO BBIIIE
BBIpaXEHHMs JUIs unciia Pasest cienyer, 4to yrpasisio-
MM [apaMeTpoM B HalleM ciiydae (a2 BO3MOXHO U B
ciryqae mporiecca baHapa) siBiIsieTCs MOBEPXHOCTHOE
HatrsbkeHue. TeM caMbIM MbI BO3BpallaeMcsi K BOTIPOCY,
obcyxmaBmmMcs Hamu B padotax [17, 18]. B mpupone
TaKKe BCTPEYAIOTCS 00pa30BaHMUs, IIOXOXKHE Ha TYCHKU
Benapa (puc. 7). Ha stom ¢oto mokazaHel BepTH-
KaJIbHO cTosIiMe Oa3ajabToBble CTOJOBI B (opme
IUIOTHO MPWIETAIOMUX JPYr K JAPYry IpPaBHIbHBIX
MPH3M, Yallle BCETO MIECTUTpaHHBIX. OHM COOTBET-
CTBYIOT KapanjamaMm Ha 30. Ilo moBomy 6a3aibTOB B
pabote [19] caenmamu mpennosnoXeHne, YTO CHpaBeI-
JIMBa KOHTPAKIIMOHHO-KOHBEKTHBHASI MOJIENIb BO3HHK-
HOBEHUS CTOJI0YATON OTAEILHOCTH, COTJIACHO KOTOPOM
B CJIOE JKUJIKOM M3JIUBILIEHCS JIaBbI 110 MEPE €€ OCTHIBA-
HUSl CO3JAIOTCS yCIOBMS I KOHBeKuuM Panes - be-
Hapa.
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Pucyno

OO6partuMcst Terepb K MEXaHHYECKUM CBOHCTBaM
criaBa CrNiTiZrCu kak SKCIepHMEHTANbHBIX, TAK H
TEOPETHYECKUX. B 3KCIIepuMeHTe MBI HCII0JIb3YeM PaB-
HOKaHaJIbHOE YIII0BOE IIPECCOBaHUE, KOTOpoe obecte-
YMBAaeT MHOTOKPATHYIO (MOBTOpPHYI) nedopmainunio
CABUTOM 0€3 M3MEHEHHS MOTIEPEYHOT0 CeueHHs 00paz-
uoB. [lpu moBTOpHOI AedopManu Me30TpelirHa B
CIUIaBe HAYMHAET PACTH IO TOTO MOMEHTa, KOT/a
HayHeT Ipouecc ero paspymenus. OT 3apoxaeHHs
NEPBUYHON TPEIMHEI 3TO BHITILIINT, KaK II0Ka3aHO Ha
puc. 8.

W3 pucynka 8 cinenyer, 4To quarpamma paspyuie-
HUSI TIPEJICTABIISIET S-00pa3HyIo KpUBYIO, XapaKTepHYIO
Uit KpuBO# u3 Tteopun karactpod [20]. UroOsr omu-
carb S-00pa3sHyl0 KpHUBYIO HYXHO PacCMOTPETh TpPH

Ig(daldN)

7. - Cmonbuamsie 6a3anbmol Ha ce8epHOM nobepedicve

| of Modern Science Ne52, 2023

N

A

HUpnanouu.
oObekra: 1) menb GyHKIMOHUPOBAHUS; 2) IBE KOOPIH-
HaThl Mpoliecca; 3) YIpaBisIOIIMe MapaMmeTpsl. B
HalleM PacCMOTPEHHH 1ieNb (QYHKIMOHHPOBAHHS - Pa3-
pyLIEHHE CIUIaBa, a KOOPJIMHATOM Mpoliecca paspyiie-
HUSI BO3bMEM CKOPOCTH JBIKCHHUS TPEIIUHBI Lym, 00y-
CJIOBJICHHON oOpa3oBanueM N 31eMeHTapHBIX 04YaroB
paspyLieHus, NPONOPLIHOHAIBHOE YHCIY TpelmuH. B
Ka4eCTBE YNPABILIONINX MapaMeTpOB BO3BMEM ILIOT-
uoctb p 1 E/F(), tie E - momyns FOura u F(I) - 6apsep
IMatiepnca-Habappo cruraBa. i OJHOW KOOPIMHATHI
L(N) u aByx yrIpaBJsfOIInX MapaMeTpoB B TEOPUH Ka-
TacTpod UMeeTcs TOIBKO OJJHA KAHOHWYECKast 3aBUCH-
MOCTb JJIsI 3aIMCH 3aBUCUMOCTH QyHKIMH 1eu [21]:
L(N)=0.25N* —-0.5pN?* —E/F(1)-N. (4)

(HecTabunsHOrO)

111 V4acToK YCKOPEHHOIo

pOCTa YETaNOCTHON TPEILIHHBI

I Y4acTok cTabHIBHOIO
pocTa ycTanocTHOH TPEIIHHBL
(yuactok ITapuca)

Y4aCTOK IPHIIOPOTOBOTO
1 : pOCTa YCTANOCTHOM TPEIHHBL

AK, AK,

a)c

12(AK)

Pucynox 8. Kunemuuecxas ouazpamma ycmanrocmmnoz2o paspywenus (a) [8]; cnias CrNITIZrCu nepeo
paspyuteruem (0).

Katactpoda, uMeromas Takyro NOTSHLIHAIEHYIO
oyakuuro  L(N), HaseiBaercst katacTpodoit Tuma
«cOopkn» Yuthu [21]. YpaBuenue (4) 3aaet craruye-
CKYI0O MOJIeNIb pa3pylleHusi cruiaBa. Il moyrydeHust
JTMHAMHYECKOH MO/ieNi Oy/IeM CUMTATh TPEIIUHY Tpa-
NHAEHTHOM CUCTEMOM. DTO 03HAYaeT, YTO MOTEHIIUAIIb-
Has ¢ynkuus L(N) ctpemurcs k akctpemymy. ['pamu-
et Qyukrmu L(N) pasen:

dL(N) oJL(N) 3
ot N N oN —E/F(l) O.(5)

B MCXaHUKE TaKOC ypaBHeHI/Ie XapaKTepHO JUISL
JIBIKCHUS B Cpelie BSA3KOTO TPeHHS (BHYTpPEHHEE Tpe-
HHUE B CIuIaBe). B aToM citydae mporecc mnepexona u3

OJIHOTO COCTOSIHUSI B IPYTO€ MTOJTY4aeTCsl INIaBHBIM, [0~
X0XKHUM Ha S-00pasHyro KpuByw (puc. 8a). Pacuer
ypaBuenus (5) no ¢opmyne Kapnana man st umcna
tpemuH B crnase N = 1.2 107, JmuHa MarucTpanbHoi
Me30TpenuHbl yBenudmiack ¢ 0.1 mxm 10 50 MM (puc.
80).

3akJ/oueHue

B HacrosiemM cooOIIeH!H MbI 3aTPOHYJIH BOTIPOC
0 pabOTOCIIOCOOHOCTH BBICOKO3HTPOITUIHHBIX CIIABOB
U MX NPAKTHYECKOM ITPUMEHEHHUHU B Ka4eCTBE (DYHKIIM-
OHAJIBHBIX TTOKPHITHI Ha pazHooOpa3Hble Aeranu. Oc-
HOBHBIMH HegocTatkaMu BDC H3 TyrommaBKuX 3ie-
MEHTOB SIBJISIFOTCS BBICOKAS TUIOTHOCTh U XPYIKOCTb.
[Ipu 3TOM 1OOUTHCS HU3KOH IUIOTHOCTH, KakK, HaIpH-
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Mep, V ATFOMHUHHUS, HEBO3MOXKHO 10 MPUIHHE HCIIOb-
3YeMBIX B KOMIIO3UIIH CIUIaBa 3JIEMEHTOB C YK€ BBI-
COKOH IIJIOTHOCTBIO.
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Abstract

This paper examines the impact of authoritarianism on the dynamics of hybrid warfare in the context of
Serbia’s policy towards Kosova. Using a research approach that draws on this theme, the paper explores how the
logic of authoritarianism undermines the foundations of the liberal order, as evidenced by the political reality of
countries like Hungary. In addition, traditional authoritarian states like Serbia have embraced hybrid warfare as a
continuation of special warfare against neighboring states, leading to new elements of hybrid warfare that pose a
major threat to Kosova.

The primary objective of this essay is to provide a nuanced analysis of the authoritarian logic of Serbian
chauvinism towards Albanians. The paper specifically examines the rejection of complexity and the claim of an
inversion of historical reality. It also delves into the mindset of the Serbian elite and their farcical logic for territo-
rial expansion. Furthermore, the essay highlights the influence of media and social networks in shaping the dy-
namics of extreme groups seeking to engage in hybrid activities against Kosova. These dynamics have led to the
dehumanization of the school system in Serbia with regards to the Albanians.

Through a comprehensive analysis of the impact of authoritarianism on the logic of hybrid warfare, the paper
makes a crucial contribution to understanding contemporary conflict dynamics and the role of non-traditional
forms of warfare in shaping state behavior. The paper’s findings have important implications for the wider debate
on authoritarianism and hybrid warfare, suggesting the need for further research in this area. This paper aims to
contribute to the development of more effective strategies to counter the authoritarian logic of hybrid warfare and
to promote a more stable and peaceful international order.

Keywords: Authoritarianism, Hybrid warfare, Kosova-Serbia relations, Non-traditional forms of warfare,

Media influence.

Introduction

Serbian authoritarianism can be defined as a polit-
ical system characterized by the concentration of power
in the hands of a single leader or group, which uses var-
ious forms of coercion and repression to maintain con-
trol over the state and society (Petrovi¢, 2014). This
type of political system is often associated with sup-
pression of political opposition, limited civil liberties,
and the use of force to maintain power.

Throughout the 19th and 20th centuries, and even
today, Albanians have been viewed as the “main en-
emy” of Serbia in Serbian doctrines on security and na-
tional interests. This belief, or prejudice, has been em-
bedded in the consciousness of eight to nine genera-
tions of Serbs, leading to a complex of self-
underestimation and inferiority. This is due, in part, to
the fact that Albanians were the first to accept Roman
Catholic Christianity among the peoples of Europe and
are proud of their history and status as autochthonous
people in the region (Thagi, 2016; Garton Ash, 2017).

Since 1945, democracy has faced its deepest crisis,
with a triple crisis in our de facto society: economic
(with emphasis on energy), ecological, and political.
This raises the question of whether the established po-
litical level and governing format in modern Western
society can provide hope for the future of democracy,
especially given the global shock suffered by the capi-
talist order in the first two decades of the 21st century.
While there are more democratic countries on a plane-
tary level than ever before, counter-revolutions with an

anti-liberal character are appearing on all sides (Levit-
sky & Ziblatt, 2018; Menasse, 2019). This phenomenon
is of deep concern to American political scientists Ste-
ven Levitsky and Daniel Ziblatt, who warn that democ-
racy is in danger on the world level, even in places
where it was once considered self-evident.

In light of these concerns, Austrian writer Robert
Menasse cautions that if we do not emerge from this
crisis, which threatens the development of democracy,
we will be left with ruins. The threat of hybrid war, or
the deepening of the crisis of democracy, has become a
real threat to democratic societies and a political chal-
lenge (Redzepi, 2022). Serbia’s hybrid war against Ko-
sova, combined with geopolitical positioning, is under-
mining the ability of the EU and Western democracies
to make historic decisions. Serbia’s permanent hybrid
threats to the new democracy in the Republic of Kosova
have created a significant dose of fear and anxiety
among the population of the Serbian minority in the
north of Kosova, who are also under pressure for obe-
dience and submission to Belgrade’s power in Kosova.
This threat of the nature of hybrid war has also affected
other layers of Kosovar society, extending its influence
to the judicial and legislative system (Vlahovi¢, 2022).

The session of the Serbian Assembly on February
2, 2023, where the president of Serbia and opposition
politicians spoke, demonstrated that Serbian political
parties, with few exceptions, as well as populist politi-
cians who dominate the Serbian Parliament, are push-
ing against liberal democratic norms and values. They
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also do not hide their hatred towards the Albanian peo-
ple. For example, the Serbian president blamed the op-
position for releasing the current Prime Minister of Ko-
sova, Albin Kurti, and 1,600 other hostages from prison
in 2001, when he was in power.

These dominant forces in the Serbian political
scene have turned into vectors of foreign intervention
(Vlahovi¢, 2022).

This essay will shed light on the interaction be-
tween the logic of the Serbian mentality, the Serbian
Church as an instrument of political power, and author-
itarianism in the political sphere. These are powerful
weapons in the development of the hybrid war against
Kosova.

Research question: What is the impact of authori-
tarianism on the dynamics of hybrid warfare in the con-
text of Serbia’s policy towards Kosova?

Hypothesis: The logic of authoritarianism under-
mines the foundations of the liberal order and contrib-
utes to the adoption of hybrid war as a continuation of
special war against neighboring states. This results in
new elements of hybrid war that present a real threat to
Kosova.

Dependent variable: Instability in the Western
Balkans resulting from Serbia’s policy towards Ko-
sova, which is influenced by authoritarianism and hy-
brid warfare.

Definition of authoritarianism

In the Oxford political dictionary, authoritarian-
ism is defined as “a form of government in which the
rulers demand blind obedience from the ruled”. The
Serbian princes, including the current one - Aleksandar
Vudi¢, not by chance had Frederik the Great as their
model. He is quoted as having said that “I have an
agreement with my people: they can say what they want
and I can do what I want”.

In this context, it is aligned with despotism. (Hey-
wood, 2013)

Defining authoritarianism remains a complicated
exercise, especially given its normative charge. If “pop-
ulism embodies and exploits a series of real concerns
and demands to improve democratic conditions”, au-
thoritarianism itself excludes any form of democracy.
If “the essential belief of populism is that a direct rep-
resentation of the people will bring better governance
because it will bypass other forms of decision-making”,
the belief of authoritarians is quite the opposite.
(Mouffe, 2018)

For Rosanvallo (2018), populism is a pathology of
democracy, since it exploits the necessarily imperfect
nature of electoral representation, authoritarianism
does not care at all about democracy and electoral rep-
resentation.

The term authoritarianism is used in both political
science and social psychology. Political scientists ex-
plain it as a dictatorial form of rule that, unlike dicta-
torial totalitarianism, often allows for a certain degree
of pluralism. The most important feature of authoritar-
ian forms of government is the absence of underlying
ideologies; instead, the bearers of authoritarianism are
based on so-called eternal values and traditional cus-

toms. Better than anywhere and anytime, this phenom-
enon is embodied in the personality of the current Ser-
bian president - Aleksandar Vuci¢. (Lazi¢, 2020)
Antonio Scurati (2018), in his historical work on
the rise of Italian Fascism, suggested that Benito Mus-
solini should be considered “an empty man”, but able
to quickly acquire the skills of a fascist leader who
would be able to manipulate the masses of the people
to create confidence in the advantages of fascist power.
The current Serbian leader - authoritarian to the
core, demonstrates everywhere and whenever a similar,
tactical attitude to make his narrative believable to the
people. The qualification of the Albanians as the great-
est enemy of the Serbian people even today in the age
of digitization and the coming artificial intelligence, co-
incides with the complete premeditated compatibility
of the Serbian authoritarian ideology with that of the
Italian fascism of the Mussolini era. (Lazi¢, 2020)
Although, as was said above, authoritarianism re-
mains a fundamentally disputed political concept, in
this paper we will try to emphasize the fact that Serbian
authoritarianism continues to establish a superior logic
over Serbian political thought. As such, Serbian author-
itarianism has completely undermined the main frame-
works of liberal democracy. (Levitsky & Ziblatt, 2018)
Serbian Democracy and Authoritarianism
A Complex Relationship Serbia has a complex po-
litical history, and the contested nature of Serbian au-
thoritarianism has been a subject of interest for many
scholars (Vujadinovi¢, 2017). This paper aims to ex-
plore the reasons and logic behind the installation of
authoritarianism in Serbia, its relationship with demo-
cratic practices, and how it led to the genocide in Ko-
sova at the end of the 20th century. The fight for the
definitive disappearance of Albanians from Kosova
was embedded in the logic of Serbian authoritarianism.
(Pavkovi¢, 2003) The Serbian Army Headquarters’
coded document named “Potkovica (Eng: Horseshoe,
Alb: Patkoi)” projected this idea, (Deletant, 1999)
which was part of the reason why Serbian authoritari-
anism mocked the norms of democracy, transforming
liberal democracy into a farce of its own kind. (Pe-
trovi¢, 2012) The concept of liberal democracy aims to
suppress the authoritarian tendency of ignoring the
principle of majority rule. (Gagnon Jr, 2009) In a dem-
ocratic order, the constituent segments of the political
corpus govern in harmony, preventing the abuse of one
segment against the organic constituents of society. The
essence of political liberalism is best reflected in the
main propositions of John Locke (1690), where indi-
vidual freedom is a structuring social norm and power
must be effectively limited and kept in check. Jean-
Jacques Rousseau’s (1762) concept of individual lib-
erty means that power must be limited and kept in
check, with the general will overcoming the expression
of public opinion, even a majority. It refers to the type
of regime, values, and norms that regulate political and
social life for several generations of citizens. The gen-
eral will, public liberties, and the separation of powers,
along with a free press and free speech, prevent tyranny
through checks, balances, and oversight. (Bobi¢ & Mi-
trovi¢, 2018) Did Serbian society develop such over-
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sight mechanisms throughout the existence of the mod-
ern Serbian state? It is difficult to assert that it managed
to do so, even when the Serbian Social Democracy led
by Dimitrie Tucovi¢ (2013) was laying the foundations
of a real democracy in the field of Serbian political
thought. Francis Fukuyama (2011) emphasizes that the
goal of political liberalism is the management of diver-
sity in pluralistic societies, where power in democracy
is limited by the embodiments of the liberal component
of democracy. Different sources of power and legiti-
macy coexist and check each other, arising from the
need to regulate public powers for the benefit of indi-
vidual rights and freedoms. However, did Serbian soci-
ety ever seriously set these goals and ideals for itself?
Since the creation of the state in 1878, Serbia has been
promoted as an expansionist state, with its appetite for
expansion not hesitating to expand at the right moment
even towards western to the detriment of Bosniaks.
(Cohen, 1996) The assassination of Prince Franz Ferdi-
nand in 1914 served as the trigger for the start of the
First World War, which was based on the prerogatives
of the Serbian strategy for the creation of Greater Ser-
bia. (Dedijer, 1990) Political liberalism is based on tol-
erance and political compromise, while the logic of Ser-
bian authoritarianism is based on the ideology of the
Serbian Church and the pre-political ideas of the era of
the Serbian Renaissance, on the basis of which the par-
adigm of modern Serbian nationalism was conceived,
contradicting liberal thought. (Pavkovié, 2007) Serbian
authoritarianism owes to a series of practices and ex-
pectations derived from true, half-true, and slanderous
demands from the Church in relation to Albanians.
(Ramet, 2006) Serbian authoritarianism turns out to be
the product of a group of political beliefs about how
power should be exercised within the corpus of the Ser-
bian state, based on the general claim that elites confis-
cate its power, resources, and agencies, therefore it, that
is, the State, is on par with the Church, must be pro-
tected by the army and remain in the service of the Ser-
bian.

This is also determined by the Serbian terminol-
ogy “vozhd”. According to scientific research, the term
“Vozhd” has its etymological origin in the Proto-Slavic
language “Vod’s” and was historically used to indicate
a chief of a tribe. With the emergence of statehood, the
term was also used to refer to a leader or supreme com-
mander, especially when these two roles were com-
bined in one person. This usage was widespread
throughout the Slavic regions. (Bjelajac, 2018; Bjelic
and Savic, 2004; Milivojevic, 2007)

In the context of Serbian political history, the po-
sitions of political leader and supreme commander have
always been merged into one person, with the term
“Vozhd” being used to refer to this figure. However,
this political system has evolved over time into a sys-
tem characterized by authoritarianism and a constant
desire for expansion at the expense of neighboring
countries.

One of the consequences of Serbian authoritarian-
ism has been the creation of social homogeneity and re-
sistance to opposing political views, as well as to intel-
lectuals and elites who are perceived as a threat to the
Serbian state and identity. Spreading fear and distrust

of politicians and intellectuals is seen as a way to main-
tain power and control. This feeling continues to be pre-
sent even today in Serbia. (Bjelajac, 2018; Pavlovic,
2018; Milivojevic, 2007).

Examining the Logic of Neo-Fascism and Its
Implications for Society

The rise of neo-fascist leaders around the world
has become a concerning trend in recent years. The
logic of these leaders, characterized by their authoritar-
ianism and disregard for democratic norms, shares sim-
ilarities with herd mentality (Gagné, 2020). Modern
heads of state and government tend to observe and im-
itate each other, following the direction of the herd
(Stan, 2020). This phenomenon is akin to how Hitler
followed Mussolini in the past (Betz & Meret, 2018).
In the present, the herd is moving in the direction of
fascism, as seen in leaders like Maduro, Erdogan, Putin,
Orban, and Vuci¢ (Albright, 2018, p. 287). Despite
their differences, there is much that unites them in their
neo-fascist ideology (Wodak & Boukala, 2020).

Neo-fascist rulers treat power not as a privilege,
but as an instrument to fulfill their desires (Kallis,
2019). They do not express the need for cooperation
with their political opponents, except with oligarchs
and specific groups who support them during election
campaigns (Gidron & Hall, 2017). They see themselves
as “powerful leaders” on whom the fate of the nation
depends. This logic of modern neo-fascists is similar to
that of despots, as they are willing to reject the com-
plexity of the social order, reject elites, and reject the
idea of representation (Ignazi, 2018).

Fascism is characterized as “a redemptive excess
of patriotic arbitrariness”, according to Putin’s ideolog-
ical adoptive father, Ivan Ilyin (Zizek, 2017). Similarly,
Vugi¢’s fascism in relation to the Albanians is based on
bloodshed for the extinction of Kosova as a political
entity and the annexation of its rich north with mining
and water assets at any cost. This logic stems from the
neo-colonial concept of the Russian and Serbian elites,
who have often enjoyed some kind of support even
from a neighborhood of Western European states (Eyal
& Buchholz, 2019).

The position of the German minister on the occu-
pation of Ukraine by Russia (Radynski, 2022) high-
lights the desire of some Western European states to
maintain stability and the status quo at all costs, even if
this means that Ukraine slips into the territory of Rus-
sian neo-colonialism. In this context, the Franco-Ger-
man draft for Kosova and the conclusion of the imposed
dialogue with Serbia represent a tendency for the return
of Serbia to regional power and Kosova to a typical
neo-colony.

In Article 7 out of a total of 11 articles in the doc-
ument, which in the meantime was also officially
named the Agreement on the normalization path be-
tween Kosova and Serbia, it is stated that:

“Both Parties commit to establish specific ar-
rangements and guarantees, in accordance with rele-
vant Council of Europe instruments and by drawing on
existing European experiences, to ensure an appropri-
ate level of self-management for the Serbian commu-
nity in Kosova and ability for service provision in spe-
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cific areas, including the possibility for financial sup-
port by Serbia and a direct communication channel for
the Serbian community to the Government of Kosova.
[...]" (European External Action Service, 2023)

Meanwhile, in Article 10, in the second paragraph,
it is explicitly emphasized that: “Both Parties confirm
their obligation to implement all past Dialogue agree-
ments, which remain valid and binding.” (European
External Action Service, 2023)

This paragraph highlights a contentious issue with
the 2013 agreement, which is believed to have been in-
fluenced by blackmail against the former prime minis-
ter of Kosova. The subsequent Agreement on Principles
(2015) was considered incompatible with the condi-
tions that the Constitutional Court of Kosova sought to
address (Lidhur Me Vierésimin E Pérputhshmérisé Sé
Parimeve Qé Pérmban Dokumenti I Titulluar “Aso-
ciacioni/Bashkésia I Komunave Me Shumicé Serbe Né
Kosové [Regarding the Assessment of the Compatibility
of the Principles Contained in the Document Entitled
“Association/Community of Municipalities With Ser-
bian Majority in Kosova”, 2015). Furthermore, during
the dialogue led by the head of foreign policy of the
European Union, Josep Borrell, the serbian side pro-
moted the “Republika Srbska 2 model in the region,
which could result in the defunctionalization of the Re-
public of Kosova. If implemented, this action could
lead to an escalation of hostilities with more cata-
strophic consequences than the previous conflict of
1998/99, signaling a shift from a hybrid war to a more
destructive one.

It has become clear that the Draft Agreement bears
a striking resemblance to the 1972 agreement between
the Federal Republic of Germany and the German
Democratic Republic (German Historical Institute,
1972), which was founded on the principles of Ost-
Politik (The Willy Brandt Biography, 1958), a foreign
policy initiative developed by Bonn’s political elite,
with support from the former chancellor, W. Brandt.
The agreement proved successful in the case of the two
German states, as the acceptance of political realities
led to a new approach by the Federal Republic towards
the Soviet Union. The spirit of German-Russian rela-
tions, fostered by the inter-German and Ost-Politik
agreement, created a tacit understanding between pre-
sent-day Germany and the Russian Federation regard-
ing a swift Russian invasion of Ukraine, on the assump-
tion that the central government in Kiev would fall
quickly. However, this assessment turned out to be
wrong, as both the Kremlin and Berlin failed to antici-
pate the mass resistance of the Ukrainian population.

The Franco-German draft, however, differs from
the colonialist logic, but the parties that imposed it
could not free themselves from the revisionist concept
that has been adopted by a group of Western diplomats
in connection with the NATO intervention in Serbia
(1999) to put an end to the Serbian genocide. Illustra-
tive of this phenomenon is the statement of Ambassa-
dor Christopher Hill, where he expresses his regret for
that intervention (Gazeta Tema [Tema Journal], 2023).

Unpredictability as a Weapon: An Analysis of
Hybrid Warfare in Kosova

In 1999, the North Atlantic Treaty Organization
(NATO) launched a military intervention in Kosova,
then a province of the Federal Republic of Yugoslavia,
in response to the humanitarian crisis resulting from the
conflict between the Yugoslav army and the Kosova
Liberation Army (KLA). (BBC News, 1999). The in-
tervention, led by NATO and known as Operation Al-
lied Force, lasted for 78 days and eventually forced Yu-
goslavia to withdraw its army from Kosova. However,
the intervention also had unintended consequences, in-
cluding strengthening Serbian nationalism and devel-
oping a hybrid warfare strategy that Serbia would later
use in Kosova and other regions (Bacevich, 2018).

Serbia's hybrid war in Kosova began almost im-
mediately after NATO's intervention. In response to the
deployment of NATO forces in Kosova, Serbian au-
thorities withdrew their military and police forces, leav-
ing a security vacuum. In this vacuum, Serbian para-
military groups, such as the Akrepi and the Tigers,
launched a terror campaign against Albanian civilians,
including mass killings, rapes, and forced deportations
(Human Rights Watch, 2001).

At the same time, Serbian authorities launched a
disinformation campaign aimed at undermining the le-
gitimacy of the Albanian leadership of Kosova and cre-
ating confusion among international actors. Serbian
media portrayed the KLA as a terrorist organization and
accused the Albanian population of committing atroci-
ties against Serbs. Serbian officials also spread rumors
and false information about the presence of Al-Qaeda
and other terrorist groups in Kosova, in an attempt to
convince the international community that Kosova was
a security threat (NATO, 2001).

Serbia's hybrid war in Kosova also included
cyberattacks and other forms of sabotage. In 2000, Ser-
bian hackers launched a series of attacks against NATO
websites, causing significant disruptions (BBC News,
2000). Serbian authorities also engaged in economic
warfare, imposing trade and energy blockades in Ko-
sova in an attempt to undermine regional stability (In-
ternational Crisis Group, 2000).

Serbia's hybrid war in Kosova had several objec-
tives. One was to prevent the creation of an independent
Kosova; which Serbia saw as a threat to its territorial
integrity and national identity. Another was to create a
security threat that would require the presence of inter-
national forces in the region, thus limiting Kosova's in-
dependence and sovereignty. Finally, the hybrid war
aimed to demonstrate Serbia’s resilience and determi-
nation in the face of international pressure and to mo-
bilize popular support for the government (Bacevich,
2018).

Serbia's hybrid war in Kosova was ultimately un-
successful in achieving its objectives. In 2008, Kosova
declared independence from Serbia and is now recog-
nized as a sovereign state by a majority of countries.

However, the lessons of Serbia's hybrid war in Ko-
sova have been studied and applied by other actors, in-
cluding Russia, which has used similar tactics in
Ukraine and elsewhere (Galeotti, 2017). The main les-
son of Serbia's hybrid war in Kosova is that unpredict-
ability can be a powerful weapon in modern warfare.
By creating confusion, insecurity, and fear, a state or
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non-state actor can undermine the opponent's ability to
respond effectively and achieve its objectives at mini-
mal cost and risk. Unfortunately, this also means that
the use of hybrid warfare is likely to continue in con-
flicts around the world, posing a significant challenge
to traditional military strategies and international
norms. As such, it is essential for policymakers and mil-
itary leaders to recognize the threat of hybrid warfare
and develop effective strategies to counter it, including
improved intelligence gathering, stronger cybersecurity
measures, and expanded international cooperation.
Only by staying ahead of the curve and adapting to the
changing nature of modern warfare can we hope to pre-
serve peace and stability in the face of these new and
evolving threats.

Conclusions:

In this scientific paper, we have examined the con-
cept of Serbian authoritarianism and its impact on the
dynamics of hybrid warfare in the context of Serbia's
policy towards Kosova. We have highlighted the his-
torical tensions between Serbia and Albanians, which
have contributed to the development of authoritarian-
ism and the use of hybrid warfare against Kosova. We
have also raised concerns about the threat of hybrid war
and the crisis of democracy faced by the Western
world.

Our analysis shows that the Serbian government
under Aleksandar Vuci¢ embodies many of the key
characteristics of authoritarianism, including demands
for blind obedience, the absence of underlying ideolo-
gies, and a manipulation of the masses through tactical
rhetoric. This form of authoritarianism has undermined
the foundations of liberal democracy in Serbia and led
to a system characterized by authoritarianism and a
constant desire for expansion at the expense of neigh-
boring countries.

We have also examined the relationship between
Serbian authoritarianism and democracy, highlighting
the complex history of these two concepts in Serbia.
While liberal democracy aimed to prevent the abuse of
power, it is difficult to assert that Serbian society has
managed to establish oversight mechanisms to prevent
tyranny. The logic of Serbian authoritarianism is based
on the ideology of the Serbian Church and the pre-po-
litical ideas of the era of the Serbian Renaissance, con-
tradicting liberal thought.

Furthermore, we have discussed the rise of neo-
fascist leaders around the world and their rejection of
democratic norms, complexity, and elites. The agree-
ment between Kosova and Serbia may lead to the de-
functionalization of the Republic of Kosova and esca-
lation of hostilities. Therefore, it is essential to monitor
and address the rise of neo-fascist leaders and their ide-
ologies to prevent further harm to society.

Finally, we have examined the power of unpre-
dictability as a weapon in modern warfare, demon-
strated by Serbia's hybrid war in Kosova. The contin-
ued use of hybrid warfare poses a significant challenge
to traditional military strategies and international
norms. To counter this threat, policymakers and mili-
tary leaders must develop effective strategies, including
improved intelligence gathering, stronger cybersecurity
measures, and expanded international cooperation.

Only through these efforts can we hope to preserve
peace and stability in the face of these new and evolv-
ing threats.

Based on the conclusions presented in this section
of the scientific paper, several strong suggestions can
be made:

1. The international community must take a more
active role in monitoring and addressing the threat of
Serbian authoritarianism and hybrid warfare,
particularly in the context of Kosova. This includes
developing more effective strategies for detecting and
countering disinformation and propaganda campaigns.

2. It is essential to promote and strengthen the
values and principles of liberal democracy in Serbia
and other countries facing similar challenges. This can
be achieved through support for civil society
organizations, independent media, and the rule of law.

3. The rise of neo-fascist leaders and their
ideologies must be carefully monitored and addressed,
as they pose a significant threat to global peace and
stability. This requires a coordinated international
response, including efforts to promote tolerance,
diversity, and respect for human rights.

4. Policymakers and military leaders must
develop effective strategies to counter the threat of
hybrid warfare, including improved intelligence
gathering, stronger cybersecurity measures, and
expanded international cooperation.

5. More research is needed to understand the
complex relationship between authoritarianism and
democracy in Serbia and other countries facing similar
challenges. This includes exploring the historical,
cultural, and ideological factors that have contributed
to the rise of authoritarianism and the erosion of
democratic institutions.

Overall, the scientific paper highlights the urgent
need for a coordinated international response to the
threat of Serbian authoritarianism, hybrid warfare, and
neo-fascism. By working together to promote liberal
democratic values, counter disinformation campaigns,
and develop effective strategies for modern warfare, we
can hope to preserve peace and stability in the face of
these evolving threats.
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Abstract

Kenecky lymurpy

cmyoenm 11l yuxna obyuenus,
Mesicoynapoonwiii Hezagucumwiti Ynusepcumem
Pecnybnuxu Monoosa, e. Kuwunes

This article is a logical continuation of the previous one [1]. Its purpose is to clarify, deepen and gradually
expand this concept, since, in our opinion, it has not only theoretical, but also great practical significance. We
decided to start from where our history of the study of negation and affirmation began in psychology and, at the
same time, from the point of view of the theory of resultants.

AHHOTALIA

JlaHHas CTAaThs ABIACTCS JIOTHISCKUM IPOIoIDKeHIeM mipeasiaymeit [1]. E€ nens - yrounenue, yriyOneHne
1 MOCTCIICHHOC paCIIUpPCHUC I[aHHOﬁ KOHIICTIIINH, TaK KaK OHA, Ha Halll B3I, UMECT HE TOJIbKO TCOPETUUCCKOC,
HO ¥ OOJBIIIOE IMMPAKTUYE€CKOEC 3HAUCHUE. Mu1 penmmim HavYaThb € TOro, C Y€ro Hayajach Halla ucmopusi N3y4CHUs
OTpULaHUuA U YTBCPKACHUS B IICUXOJIOTHUN U, OJTHOBPEMCHHO, 110/ YI'JIOM 3pCHUS meopuu pe3yibnmarnmal.

Keywords: negation, assertion, resultant theory, historical approach, genetic approach, vector effect.
KiroueBble c10Ba: oTpUlLlaHKE, YTBEP)KCHHE, TEOPHUS PE3YIbTaHThI, UCTOPUYECKUIN TOAXO0, TeHeTUYECKUI

moaxo, 3pQeKT BeKTopa.

VYuutsiBas TOT (axT, 4TO OIMyOIMKOBAHHAS HAMH
cTatesl ,,Bexmop s¢pgexma nnm xonyenyus pesyiv-
manmu” B Deutsche internationale Zeitschrift fiir
zeitgendssische Wissenschaft [1] Be3Bana 6011b1110# pe-
30HAHC, MBI PELIMIIN MPOJIOJDKUTh U3YYeHUE, YTOUHe-
HHe, yriyOlIeHHe U IOCTEeIICHHOE PacIipeHNe TaHHOH
KOHIIECNIINY, TaK KaK OHA, Ha Hall B3IJIS, UMEET He
TOJIBKO CTPOTO TEOPETHYECKOe, OrpaHUYEHHOE, HO M
Oonbmoe, (aKTHYECKH HEOTPaHUYCHHOE, IpaKTH4e-
ckoe 3HaueHue. [Ipuuém, He TOJIBKO ISl HAYKH Kak Ta-
KOBOM, HO ¥ JUIS1 IOBCEAHEBHOM JKH3HHU U JEITESIBHOCTH
YeJIoBeKa Ha KaXJIOM IIary.

Hauném ¢ Toro, 4ro moyiydeHHbIH 3PQEKT Bek-
Topa (pe3ylbTaT) MOXKET OTIMYAThCS MO CBOEMY He-
OrpaHUYEHHOMY Kaui€CTBY, KOJIWUYECTBY, YPOBHIO M
T.A.U.T.II. ¥ NX Oe3rpaHUnIHOMY B3auMoieiictuto. Cie-
JyeT OTMETHTb, YTO B IIPOIIECCEe HAyYHOT'O MCCIIEa0Ba-
HUSM, TIOPOH, OBIBAeT Tak, Kak IHCal B CBOEM MOCHa-
HuU K puMisiHam arn. [asen (mmaBa 11, ctux 33): ,,0,
Oe3qHa OoraTcTBa M MPEMYAPOCTH W BeAeHUs boxws!
Kak memoctmxuMer cyms061 Ero 1 HenccneuME! myTh
Ero! 160 xto nmo3unan ym 'ocionens? ... EMy cnaBa Bo
BekH, amuHb” [2]. Takum oGpaszom, mytu [ocrioaHu ca-
MBIC HECOXKUIaHHBIC.

KakuMu sxe myTsMH MBI CIEIOBaNd B HAIIUX
Hay4YHBIX UCCICIOBAHUSIX OTPHUIAHUS U YTBEPIKIACHUS
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KaK OCHOBHBIE MBICIMTEIIbHBIE ONEPAI[MN YEIOBEKa U
YTO HOBOTO HaM yAAIOCh OTKPBITh B 3TOH HEYCBOCHHON
1 HEHM3BECTHON Ha MepBOHAYAIbHOM JTame obimactu?
[Ipoananu3upyemM B 3TOM CMBICJIE yKa3aHHBIE OIepa-
LUK, OTPULIAHHUE U YTBEPXKICHHE, C TOUKH 3PEHHS 11e0-
Pul pe3yibmanmal.

XpOHOJIOTHYECKH, YTOOBI BBISICHHTH CIIOKHYIO
NIPUPOAY OTPULAHUSA U YTBEP)KICHUs, U3HAYAIBHO MBI
PEIIMIH TPEATIPHHATE MeHCOUCYUNTUHAPHBIL NOOX00,
MIOTOMY YTO O HUX B IICHUXOJIOTUH JOCEJIC HC MMUCATIU U
He ToBopmi. CHavyana U3y4diii To, 9TO OBLIO Ooee
3aMETHO Ha MOBEPXHOCTH, €r0 BHENIHNE (DOPMBI BBIpa-
KEHUS: TuHesucmu4eckuil acnekT (d0a, Hem U T. 1.). 3a-
TEM HEpenu K oeudeckum GopMam Hepesadn OTpH-
LIQHUs1, TAK KaK OHO €CTh KOHEUYHbIi MPOIYKT aHaJIn3a
U CHHTE3a, KOTOPbIE BCErJa B3aUMOJIEHCTBYIOT JIPYT C
JPYrOM U BBIPOKAIOTCS Yepe3 OINpeeICHHbIE IPEIO-
xerus. [loce 3Toro MBI 00paTUIHCh K Purocoguu 0T-
pHLIaHMS, 110]] KOTOPOi, HAYMHAsI C aHTHYHOCTH, IOHH-
MaJioCh HEOBITHE, HEXBATKa, OECKOHEYHOCTh, BO3MOXK-
HOCTb, IPOTHBOIIOJIOKHOCTS, ITpoTHBOpeyre u T. A. Co
BTOpOH nosioBuHbl XIX Beka, KOraa ICUXOJIOrus Io-
CTETICHHO CTajla CaMOCTOSITEIbHOW T€HETHYECKOH M
MIPUKIIAHOM SKCIIEPUMEHTANILHO M HayKOH, TPOMU301ILIa
1 muddepeHIHaIis MCHXOIOTHUECKOT0 acleKTa OTPH-
nanus. OH HAUYMHAET OTIIMYATBCS OT HCUXONAMOA02U-
yeckozo acnekra, or Cunapoma Korapa (Le délire des
négations — bped ompuyanus) [3]. Hakonen, Bbiienun
NCUXONI02UYeCKUll aCIeKT OTPULIAHUS, TIOCKOJIBKY, KaK
U3BECTHO, ,,[TATOJIOT WS, pa3jaras u yIpoIas, 4acTo oT-
KpBIBAET HaM TO, YTO JJIsl HAC 3aMacKHPOBAHO, CIIUTO U
ycrmoxkHeHo B (usnonornueckoit Hopme” (MLIL. IlaB-
JIOB).

B T0 Bpems (50 ner Ha3ax) MBI HE MPECTaBIISIIN
eni€ 0 KOHIIA, YTO YCTAaHOBIIEHUE ONpeoeleHHOCmU -
HeonpedenenHocmuy OyAET IMETh Takoe OOJbIIoe 3Ha-
YCHUE U BIMSHUE, KAKOS OHO UMEET CEroJIHs B JII000#
ctepe Hamiel KU3HU U IESTSTBHOCTH: B YKOHOMUKE,
SHEPreTUKE, MOJIUTUKE, IOPUCIPYACHIINH, MEIUIIHE,
000pOHE U T. 1. U T. ., a U B TIOBCEAHEBHON HaIIen
KU3HU.

Pe3ynbTaThl 3TOTO HCCIEA0BaHMS OBLTH PEKOMEH-
noBaHHEI ['0CyIapCTBEeHHOW KOMHUCCHEH K OIyOIHKOBa-
HUIO B HAY4YHBIH )xypHAN "Hoebie ucciedoeanus é ncu-
xonoeuu" 1 OBLTH 3apETUCTPUPOBAHBI TATON MTOCTYILIIE-
Hug cratbm B pepakumio  08.06.1973 r. B
COOTBETCTBYIOIIIEM HAYYHOM KypHaJle Ha MEPBBIX Ke
cTpaHUIax (cM. DKcnepumenmanbHoe uzyueHue onepa-
Yuu ompuyanis Memooom KOHCmpykmugeHno2o mecma |
M. C. Porosun, U. H. Koznoga, I1. C. XKenecko // Ho-

@omo 00 u noce 3auumol OUNJIOMHOU pabomol.

oA
CAACCHOMKALACE

IIcuxonornyeckuii acreKkT OTPHUIIAHUS U YTBEP-
JKICHUS, KaK MBI MTPEIIIOIOKIIH, COCTOUT B U3yICHHE
MEXaHM3MOB 3THX OIEpaIluii U X oHTOreHes3. Jis usy-
YeHUS MEXaHW3MOB OTPHULAHWUS W YTBEPKICHUS MBI
Mo (UIPOBAIIN (COOTBETCTBEHHO LIEJIN HCCIIEA0Ba-
HUS OTPHUIIAHUS U YTBEP)KICHUS B IICHXOJIOTHH) TECT
JUYHOCTHBIX KOHCTpyKTOB G.A. Kelly u mxamy D.
(Donald) Bannister, mpoBepsisi ©X BaJHAHOCTD, KCIIE-
PUMEHTHPYS] MOTUPHUIIMPOBAHHONH BapHaHT ITOTO Te-
CTa, TEM CaMbIM BBOJISI MeMOO U WIKATY OemepMUuHU-
poaanus onpedeiéHHOCMU U HeonpeoeieHHOCHU NoJlo-
JCUMENbHBIX U (WIU) OMPUYAMETbHBIX CYHCOCHULL,
JOKa3bIBast AKCIIEPUMEHTAIFHO U CTaTUCTUICCKA (yH-
JAMCHTAIGHYIO WJICI0 OTIA BCEMHPHOW TICHXOJOTHU
APHUCTOTEIIS 0 C853U OMPUYAHUSL U HEONPeOeEHHOCMU,
c(OpPMYITHPOBAHHYIO TEHUAIBHBIM CTaTHPUTOM B €r0
W3BECTHOM TpakTare ,, 06 ucmoaxosanuu’’. IT0 TO, 4TO
no cux mop seisiercs npurmumoM Negativa non
probantur B pumckom mpaBe — (ram.) ompuyamens-
Hble noNodceHus He Ookaszviearomcs. Beé a3to cocta-
BIJIO MOK IUILUIOMHYIO paboty ,llcuxonocuyeckas
npupoda ompuyanus", KOTOPYIO 3aIIUTHI C OTIINYHEM
B Mockse B MIII'Y um. B.U. Jlenuna no cnenuaisHo-
¢t ,,[ledacocuxa u wxonvnas ncuxonrocus” 21 mas
1973 rona (wayu. pyk. M. C. PoroBuH, np. TICHXOIL. H.,

mpod.).

!

BBIE MCCIIeIOBaHMs B Tcuxojiornu. Mocksa: [lenaro-
ruka, 1974, Ne 3, C. 3-5) (M.C. PoroBuH, Hay4. pyK Iu-
IJIOMHOU paboThl, 1.11.H., mpod. u . H. Ko3nosa, actiu-
paHTKa, KoTopas IiepeBeNna TeCT JMYHOCTHBIX KOH-
CTpYKTOB ( TIpencraBieHo B "Hoswie uccredosanus 6
ncuxonoeuu" T.A.BnacoBod, 4IEH-KOPPECTIOHACHT
AITH CCCP) [4].

OTH WJeW TOJy4WNId [ajbHEHIlee pa3BUTHE B
KaHIUJATCKOW JAUCCEpTaluu  ,,DKCHEePUMEHMANbHO-
ncuxonocutecKoe Ucciedo8anue Ompuyanusi 6 0o-
UWIKOJIbHOM U WIKOJIbHOM 603pacme’”’, KOTOPYIO 3aIllUTHII
B 1982 r. B Mockse B MI'Y um. M.B. JlomonocoBa.
Onu ObUTH pa3BHUTHI M OIyOJMKOBaHBI TAKXKE B HAyd-
HOH MoHoTpaduH ,.Hccredoganue ompuyanus 8 npax-
muyeckou u nosnaeamenvrou oesmenvrocmu (Kumm-
HéB: lItunnaia, 1985. 135 ¢.) (coaBrop M.C. Porosus;
peuenzentsl I'.B. 3anesckuii, B.H. Kpynnos, A.B. Co-
T0BBEB) [5].
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Domo 60 8pems 3auumsi KAHOUOAMCKOU PAOOMblL.

Tak, B kanmuparckoi nuccepranuu ILC. XKe-
JIECKO TIPEIUIOKHI HOBYIO, HETPAAWIMOHHYIO METO-
JIKY HUCCIICIOBAHUS TeHE3HCca OTPULIAHUS B JOIIKOJIb-
HOM U ILIKOJIbHOM BO3pPacTe, KOTOPYIO 000CHOBAJ TEO-
peTHYecKu u SKCIEPUMEHTANBHO,
[IPO/IEMOHCTPUPOBAB TEM CaMbIM (DYHKIIHOHHPOBAHUE
OTPHUIIAHUS Ha JESITEIHHOCTHO-WHTYHUTHBHOM (TIO/ICO-
3HATEIILHOM) YPOBHE, HauWHas ¢ 4-5-1eTHero BO3-
pacra, Ha OCHOBE MEXaHW3Ma MPaKTHYECKOTO/MaHy-
QIBHOTO OTPaHWUYCHUS a Takke (YHKIMOHHPOBAHUS
OTPHILIAHHSI Ha KOHIIENTYaJIbHOM/TIOHITHHHOM (CO3Ha-
TEJIHHOM) YPOBHE, Ha OCHOBE KOTOPOTO 3a/ICHCTBYIOTCS
MEXaHU3MBI CO3JIaHHsl HEONpPEIEICHHOCTH W/WiH eé
MIPEOJOJICHUS] TIOCPEACTBOM BepOaIbHOI/CeMHOTHYE-
CKOI (hOPMYIUPOBKH COOTBETCTBIOIICTO OTPHUIIATEIb-
HOTO TIOHSATHSI, CY’KICHHUS, YMO3aKIIIOYCHNU S, HAUHHAs C
7-8 met mo 3HaYUMBIM apPEKTUBHBIM MPH3HAKAM a C
11-12 ner Ha ocHOBE aOCTPAKTHBIX 3HAYMMBIX IPHU3HAa-
KOB.

Takum 00pa3oM, HaM yJaa0ch 000OIIUTE U OTpe-
JETTUTHh OTPUIIAHNE B TICHXOJIOTHH HA HAYYHOI OCHOBE:!
ompuyanue — 3TO MBICIHUTENIbHAs Olepanus, ocy-
IIECTBJIsIEMAasd ¢ MOMOIIBIO A3BIKOBBIX CPECJICTB, C BO3-
MOJKHOCTBIO BBIPAOOTKH Ha 3TOW OCHOBE CBOETO CEMH-
OTHYECKOTO BBIPAKCHHS, OPHCHTUPOBAHHOTO Ha (DUK-
Calli0 HEONpPEHeNEHHOCTH TMIpeaMeTa, SBICHUS B
npezesax COOTBETCTBYIOLIEH MO3HABATEIbHOM 3ajaun
1 OJHOBPEMEHHO CIOCcOOHAs yMEHBIIUTH ATy HEoIpe-
JNENEHHOCTh ITYTEM OTPaHHYCHHS/OTPEICICHUS JTaH-
HOro nMnpeamMeTa, sABJICHUS. Bnaronapﬂ OTPULIAHUIO
MBIIUICHUE MPHOOPETaeT MUANICKTHICCKUI XapakTep,
co3jaBas BO3MOYKHOCTh OJIHOBPEMEHHO MBICIHUTh
TIpeaMeT, SBJICHHUE KaK TO, YeM OHH ,,eCTh ", a TAKXKe KaK
TO, YeM OHHU ,HE ABJSICTCSA”, 0€3 TOro, YTOOBI CYOB-
€KT/4eJIOBeK 1oJ103peBal 00 3ToM (akte (cM. B k. Bo-
npocsl ¢pmtocopun, 1985, Ne 12, ¢.151 — 153: Kynpun
A.K. Kpuruka u oudnuorpadus. Kuura I1.C. XKenecko,
M.C. PoroBuH. MccnenoBanue oTpulaHus B IpaKTUYe-
CKMIl UM TIO3HABaTENbHOUM nesTenbHOCTH. Pen. B. A.
Jlextopckwmit; bensir. oc. I[lex. Ma-T M. A. Pycco. Ku-
muués: tuunna, 1985. 135 ¢.) [6].

3areM mocienoBaio HccienoBaHue (GpopMHpOBa-
HUS A Pa3BUTHS YTBEPXKICHUS W OTPHUIAHHS Y JeTeH

pPaHHETro BO3PACTa, MOCBSAIICHHOE PEHICHUIO aKTyalb-
HOM, HO MaJION3y4CHHOH 1 TUCKYTUPYEMOH TPOOIEMBI
(cm.: XKemnecky I1.C., Tonouenxo [I.I1. opmupoBanne
W Pa3BUTHE YTBEP)KICHHS U OTPHULIAHHS y IETCH paH-
Hero Bo3pacta. Chisindu: CEP UPS, 2022. 214 c. ISBN
978-9975-46-621-9; (penenzentsl Huzosckux H.A.,
Herypa Wown) [7]. beutn npoaHanvu3upoBaHbl OMXEBHO-
PHUCTCKHH, TICHXOaHATUTHYCCKHUMA, OIMEPAUOHAINCT-
CKHi, COLIMAJIBHO-TIParMaTH4YeCKuil U AesITEIbHOCTHO-
cucTeMHbId nmoaxonapl. Ha ocHOBe HOBeifliero Hayu-
HOTO TMOJIXOJa JIJAaHO OIPEEICHHE YTBEPKICHUS U OT-
PpHUIIaHAA KaK WHTEIUICKTYaIbHBIX OTepaItiii, 00pa3yro-
LIUX eMHYIO, IIEJIOCTHYI0, MHOTOYPOBHEBYIO (DYHKIIH-
OHAJIBHYIO CHCTEMY, HEPAPXUIECKYIO H COOTHOCHMYIO
C OCHOBHOH IEJIbIO JICSITENEHOCTH YeJIOBeKa B JaHHOU
KOHKPETHOW CHUTyalMd. MBI BIIEpBBIC NPeNIpPUHSIN
MIOTIBITKY HE TOJBKO KOHCTATHPOBATh TEKYIIHH ypO-
BEHb PAa3BUTHUS YTBEPXKACHUS M OTPHUIIAHUSI, HO U dop-
MHPOBaHUS 3TUX MBICIUTENBHBIX ONIEPAIlHii, BEISIBUTS,
TakUM 00pa3oM, CIEAYIOUIMH YPOBEHb UX Pa3BUTHS Y
neTeit panHero Bo3pacta (otl-ro mo 3-x jer). Crienys
9TOMY (DaKTy, Mbl OOHAPYXHJIM U OIHCAIH OCHOBHBIE
yCI0BUsI, oOecrieyrBaronue ux hOpMUPOBAHHUE, BBISIC-
HWIA OJWH W3 TCHXOJOTHYCCKHX MEXaHH3MOB HX
¢dbyHkunoHupoBanus. [lomydeHHbBIC 3KCIEPHUMEHTAIb-
HbIC JAHHBIC CTATHCTHYCCKU 3HAYUMEBI, a TIPUMEHsIC-
MBbI€ METOJIMKH JIOCTOBEPHBI U TOUHBI. Pa3zpaboranHas
CHUCTeMa YIpPOKHEHUH (IeITeTbHOCTH) MOXKET OBITh
MIPUMEHEHA B MPAKTHUKE JIOMIKOJIHLHOTO 00pa3oBaHUS U
BOCIUTAHMs IS (OPMUPOBAHHS M Pa3BUTHS YTBEp-
JKIACHUS ¥ OTPHUIIAHUSA Y IETeH paHHETO BO3pacTa.

B 2000 roxmy, mocne mMpoBeIECHUS ATUTEIHHOTO,
CKPYIYJIE3HOTO, TIIyOOKOTO W OOIIUPHOTO TEOPETHKO-
9KCIIEPUMEHTAIBHOTO UCCIIE0BaHUSI Ha TPOTSHKEHUH
15 meT, 1 mpeAcTaBUII PEe3yNIbTATHl 3TOTO HAYYHOTO HC-
cienoBaHus B MoHorpaduu: Jelescu Petru ,,lenesuc
ompuyanus y oemeil 8 oopeuesom nepuoode”’. OTBeT.
pen. Ion Negura. Peniensentsr Aurelian Silvestru, Raisa
Teresciuc.. Chisinau: Muzeum, 1999. 248 c. ISBN
9975-905-27-7 [8]. u ycIenHo 3anMTHI JOKTOPCKYIO
JMCCEPTALMIO 110 TICUXOJIOTHH Ha TeMy ,,/ enezuc om-
puyanusa y oemeii 8 0opeuesom nepuooe. IKCnepumMeH-

manvHo-meopemuyeckoe uccredosanue”. Chisindu,
2000. 249 c.
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Domo 60 8pems 3auumvl OOKMOPCKOU QUCCePMayuul U nocie.

3amuTa cocrosiiack B 0fHopazoBoM Crienuanusn-
poBanHoM YuéHoMm Cosere mpu HUU Ilegaroruku
Pecrry6imuky MonoBa ¢ y4acTueM y4eHBIX W M3BECT-
HBIX O(HUMAIBHBIX ONIIOHEHTOB U3 Poccun u Pymbi-
HUH.

B onybnukoBaHHOM padoTe [8] 51 M3I0XKHIT U ITPO-
JEMOHCTPUPOBAJl HOBOE, NESITEIHHOCTHO-CHCTEMHOE
Hay4HOE HalrpaBJeHUE B N3yYEHUH IICHXOJIOTUH OTPH-
LIAHWI, CO3/IaB BIIEPBHIC B HAYKE U MIPEICTaBUB MHOXKe-
CTBO HOBBIX, OPHTHHAJIBHBIX METOJUK HCCICIOBAHUS
reHe3uca OTPULIAHUS Y ,,HEMOTO”” peOeHKa B HEroBopsi-
ieM Mepuo/Ie.

Briepsbie Obia chopmynupoBana, 000CHOBaHa U
MIPUMEHEHA KOHYenyus pe3yibmupyoue2o akTUBHOTO
MHOTO(aKTOPHOTO TMOKOTO MEPMaHEHTHOTO B3aHMO-
HeﬁCTBHH B TICUXHUYCCKOM pa3BHUTHU III/I‘-IHOCTI/I/pe-
OeHKa, TPYNIBI B JEATEILHOCTH, OOIIEHNN 1 TOBE/Ie-
HHU.

VYeranoBun 0koj0 50 HOBBIX 3aKOHOMEPHOCTEH
BO3HMKHOBEHUSI U Pa3BUTHS OTPHULIAHUS Y JIETEH B 3TOT
pelIaoInii IEpUO] YETOBEYECKOU KU3HU.

Beienun 1 onrcas HOBBIH KOMITIEKC B ICHXHYe-
CKOM JIeSITEeIIbHOCTH YEIOBEKA, Ha3BaHHBIA KOMILICK-
coM conmansHo HeymoBieTBopeHHocTH (KCH) wmmm
KOMIUTIeKcoM oTpuranus/Heodaarogapaocta (KO/KH)
1 €T0 TeHE3HC y YeIOBeKa.

BBISIBHIT HOBBIC YPOBHU U MEXaHU3MbI ()yHKIIHO-
HUPOBAHMS OTPHUIAHHUS B MEPUOJIE HETOBOPEHHUS pe-

OCHKa, TEM CaMbIM YTOYHUB H JIOTIOJIHUB OOIIYIO TEO-
puto cucreM (OTC) 1 00IIyIO TEOPHUIO CUCTEM C HHIEK-
com ,,Ypmanne”/OTC (V) ¢ yka3aHueM Ha pa3BHTHE
4ero-u0o WM SIBJICHHS HE TOJILKO IO FOPH30HTAIH
WM BEPTHUKAIHW, HO W 1O «TOPH30HTAIHHOH BEPTH-
Kalm» W/WIHA 10 ,,BepPTUKAIBLHON TOPH30HTAIM’, YTO
MIPHUIAET ATOMY IPOILECCY AUANEKTHICCKUH, CIIpae-
BUIHBIA Xapaktep (cM.: Nicola Grigore. Kpuruka u
oubmmorpadus. Kuaura: Jelescu Petru ,,lenesuc ompu-
yanus 'y demei 6 dopeuesom nepuooe”. OtBer. pen. lon
Negura. Penenzentsr Aurelian  Silvestru, Raisa
Teresciuc. Chisindu: Muzeum, 1999. 248 c. ISBN
9975-905-27-7. B: Revista de psihologie. Hosast cepusi.
2001, Tom 47, 1-2, cc. 143 — 144, Bucuresti: U3maTens-
cTBO AKajieMuu PymbIHuR).

V3y4uB reHe3UC OTPULIAHUS U YTBEPIKACHUS Y Je-
Tei B ToBepOanbHbIN neprox (oT 1 1. 10 3 ner), Mbl uc-
CJI/IOBAJIM 32TEM CAMO NPOUCXOICOeHUE YTBEPIKICHUS
¥ oTpulaHus y JMuTpus. Hamero pebEHKa, cpasy xe
rocJyie posxkaeHus. J{jist 5Toro NpuMEHNIN JHCYypHATbHYL
merox (cm.: Jelescu Petru, Jelescu Raisa. [lenesuc
ymeepoicOenus u ompuyanus y pebdénka: JKypHar
HabmroeHuit u mpo6 ¢ Dumitrag Jelescu (case study
method/meron TEMATUYECKOTO HCCIIEIOBAHNSA).

Chisinau: S. n., 2021 (CEP UPS). 81 p. ISBN 978-
9975-46-579-3. Penenzentsl: lon Negurda, Aglaida
Bolboceanu) [9].

Pecucmpayus Jimumpus 6 kauecmee epadxicoanuna Pecnyonuxu Mondosa ¢ 3AI'C-e
2. Benvyvl 6 s6ospacme 00Ho20 mecsya.
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Dumitru Jelescu. I'o0 poocoenusn 26.03.1989. B smom 200y ucnoanum 34 2ooa.
Obyuenue: baxkanagpuam, mMazucmpamypa, acnupanmypa.

Anamusupys © 0000Ias MOJyYCHHBIC PE3yib-
TaThl, Mbl OOHAPYKUJIH DSl HOBBIX 3AKOHOMEPHOCEl
TICUXOJIOTHU Pa3BUTHUS: a) BOSHUKHOBEHHE U Pa3BUTHE
Her u Jla mpoucxoauT oT 00IIero, CJI0XKHOTO U TYMaH-
HOTO K 9YacTHOMY, MU (depeHIIMPOBAHHOMY U YTOYHCH-
HOMY; 0) yTBEpXKICHUE KaK MTPHOOPETEHHOE HHTEILICK-
TyanbHOe neiicTBue (/1a), hopMupyromeecs u pa3BuBa-
folieecss B OHTOTEHEe3¢ B IIOCTHATAILHOM IIEPHOJC,
NEPBOHAYAIILHO  MPOSIBIISIETCS. HA  HeBepOanIbHOM
YpOBHE, B BHIC KOMIUIEKCAa O>KHBIICHHS/pEaHNMa-
[UU/peaKkTUBAIMK (JIBUKCHUS, MUMHKA, BOKAJIH3AIUH,
MTOJIOKUTEIBHBIC SMOIMH U T. J., BRIpKAIOIINE yI0-
BJICTBOPCHUE, YIOBOJIBCTBUE, YTBEPXKICHHE (=KOM-
miekc oxwusjenus mo H.M. Illenosanosy, H.JI. ®ury-
puny, ML.II. lerucosoit, M.1. JlucuHolt u fap.); B) OT-
pHUIIAHHE KaK aCCUMHIMPOBAHHOE HHTEIUICKTYaIbHOE
neiictue (Het), ¢popmupyromieecs 1 pa3BUBaromieecs
B XO0JIC OHTOT'€HE3a B MOCTHATAJBHBINA MIEPHOJ, TIEPBO-
HavaJbHO MPOSBISICTCS HAa HEBEpOATFHOM YPOBHE B
BUJIE KOMNIEKCA OMPUYAHUS UITA KOMNIEKCA COYUATb-
HOU Hey008lemeopeHHOCmU, KOTOPOTO MBI TaKke
HAa3bIBaCM COLHMAITBEHBIM KOMILUICKCOM HeOIaromapHo-
CTH (IBMKCHUS, MUMHKA, BOKIA3AIUH, OTPHUIIATEIh-
HBIC SMOIUH U T. [I., BEIPAKAIOMINE HETPUATHOCTD, He-
onobpenune, HemoarsepxkzaeHue (Petru Jelescu); 1)
MEXIy KOMIUIEKCOM OXKHAJICHHSI W KOMIUIEKCOM He-
YIIOBJICTBOPEHHOCTH/COIUATBHON HEYJOBICTBOPEHHO-
CTH/KOMITJIEKCOM  COIMAJIBHOH  HEeOJIaroJapHOCTH
TakXKe Ha HeBepOAIBHOM YPOBHE MPOSBISCTCS APYTOH,
MTPOMEXKYTOUHBIA KOMIUIEKC, & HMEHHO KOMNJIEKC KO-
SHUMUBHO20 CHOKOUCMEUS, 3AKITFOUAIOIINNCS B aKTHB-
HOM HCCJICJIOBAHUH PEOCHKOM COOCTBEHHBIX PYK, HOT,
TOJIOBEI, Tela B IENIOM, (DPUKCHUPYS M KOHIICHTPUPYS
B3TJIS/I HA OKPYXKAIOIIME CYIIECTBA, BEIIU B CIOKOM-
HOM, THXOM M OTHOCHTENIFHO JUTUTEIBHOM HX IIpecie-
JNOBaHWW, B WX IIOCTEIICHHOM, IOCIEIOBaTEIEHOM,
CHHCXOJIUTEIILHOM M3y4eHHH, O€3 BHE3AIHbIX BOKAJIH-
3aliil U ABMKCHUN B BHE BIoXa miu Beioxa (Raisa
Jelescu); x) Ha cieyroiem 3Tare yTBEPKICHNE BbIpa-
KaeTcsl yepes3 0ojiee COBEpIICHHBIE CPEACTBA KaKIOU
yacmuy KOMIUIEKCA OKUBJICHHS (MHOTOKpPATHOC KHBa-
HUE CBEPXY BHU3, B3SITHE PYKaMH TOTO, 9TO €My JAlOT
u 1. 1.) (P. Jelescu); e) Ha cnexyromeM 3Tare OTpUIla-
HUE BhIpaykaeTcs 4yepe3 0oiee COBEPIIEHHBIE CPEICTBA
Kasc0020 KOMIIOHEHTa B COCTaBE KOMILIEKCA COIHAb-
HO¥M HEYIOBJIICTBOPCHHOCTH (MHOTOKPAaTHOC KUBAHHE
clieBa HANpaBO W HA00OpOT, OTOpachlBaHWE PYKaMHU
TOTO, YTO JAIOT, MOBOPOTHI TynoBuma u T. 1.) (P.
Jelescu); ) 3aTeM ciemyer npoTtoBepOanbHas CTAIUSL
(0T HOBOTPEYECKOTO protos - MEPBBIH, IMepBast), KOraa

BBICKa3bIBaHUE BhIpaxkaetcs B Buae Ha (B cmbicie [a-
Baif), Jlaii-nmaii-nait! (tarke B cmbicie Jlaaii), [1a-ma
(Taxxe B cmbiciie JaBail Kymath - MOJIOKO U T. 1.) (P.
Jelescu); 3) Ha IPOTOrIAroILHOM 3TaIlle OTPULAHKE BEI-
paxaercs gepe3 He-ne-ne! (cepmutsiii xpuk), A! (ot-
kaz), O-nmu! (uro o3nauaer «He Te1»), «H-k-61» (Her) n
T. 1. (P. Jelgscu)‘;E‘T: LS

= Mathematical Olympiad
Kyiv, Ukraine 201

. & i

1. Ananmsupyst GpakTopbl ICHXUYECKOTO pa3BH-
THSI B LIENIOM U (paKTOPbI HHTEIUIEKTYaIbHOTO Pa3BUTHUS
B yacTHOCTH, Petru Jelescu u Marcel Teleuca (moctmok-
TOPAHT HIYKETOMMCABIIETOCs, TIEPBBIN ciieBa) 0OHA-
PYXKWJIH, YTO CYHIECTBYET MHOYKECTBO IPYIII U, CIIEI0-
BaTEJIbHO, MHOYKECTBO TPEACTaBICHUH 00 3THX (haKTo-
pax 4 MX POJIK B MCUXUYECKOM Pa3BUTHH YEIOBEKa:
6HOFeHeTI/I‘{eCKaﬂ KOHICTIIMA;, COLHHUOICHCTHUYCCKAsA
KOHIICTIIIMS; KOHIICHIHS COMMKEHUsI BYX (PaKTOPOB,
OMOJIOTMYECKOTO U COLIMAIBHOTO, HO C pelIatomiei po-
JBI0 BIUSHUS OMONOTHYECKOTO (pakTopa; KOHIEIINS
KOHBEPreHIUH IBYX (PakTOPOB, OHOIOTHUECKOTO U CO-
[[HAJIBHOTO, HO MPH PELIAIONIeH POJIM BIHSIHUS COLHO-
KYJIbTYPHOTO (hakTopa; u Ip.

ITocne pspa TEOPETHUECKUXK, SKCIEPUMEHTAIIb-
HBIX U IPAKTHYECKUX UCCIIEIOBAHUIA, TPOBEICHHBIX HA
MpOTsDKEHUM MHOTHUX JieT, Petru Jelescu cdopmynupo-
BaJl KOHYENYUIO Pe3yIbmupyiomezo 83aumMo0eticmaus
KOHTPOJIUPYEMBIX /UM HEKOHTPOJIHPYEMbIX (DaKTo-
POB HEMPEPHIBHOTO/TIPEPHIBHOTO PA3BUTHUS WM KOH-
yenyuro KOMOUHUPOBAHHO20 63AUMOOEICIEUS MHOKE-
CTBA MIPUYHH KAK OMHOCUMENbHO He0OX00UMbIX U 00-
CMamoyHblx, COTIIACHO KOTOPHIM HE TOJBKO o0OIee
MICUXUYECKOE PA3BUTHE, HO U Pa3BUTHE KAKUX-JTHOO OT-
JETbHBIX MCUXUYECKUX CIIOCOOHOCTEW SIBISICTCS pe-
3YyJILTATOM KOHTPOJIMPYEMOTO W/UIIK HEKOHTPOJIHUpYeE-
MOT'0 aKTHBHOT'O MHOTO()aKTOPHOTO TOMOT'€HHOTO U T'e-
TEPOTEHHOTO MOCTOSHHOTO THOKOr0 B3aMMOACHCTBHUS
WHIIMBH/IA W/WITM TPYNIIBI Ha POTSHKEHUN BCEH KU3HU
WIA B TOM WM UHOM BO3PACT€ OHTOICHETHYECKOIO
Pa3sBUTHUS B paMKax YeJIOBEUECKOH JeATeTbHOCTH, 00-
meHuss ¥ moBeaeHus (cM.: Jelescu Petru, Teleuca
Marcel. Ilpobrema ¢paxmopos pazsumusi mamemamu-
ueckoeo unmennekma. B k.. Psihologie, Pedagogie
speciald, Asistenta sociald, 2020, Ne 3(60), c. 28-39).
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OTa KOHIENIus SBISETCA MPOIODKEHHEM M BapHaH-
TOM Pa3BUTHSA ICATEITHFHOCTHO-CHCTEMHOMN KOHIICTIITUH,
pa3paboTaHHass ¥ MPOJAEMOHCTPUPOBAHHAS B KOHTEK-
CT€ TEOPETHUKO-IKCIEPUMEHTAIBHOTO M3y4YCHUS TeHe-
3WCa OTPUIIAHUS M YTBEPXKICHUS Y JCTEH, OIPOCTKOB
u B3pocnbix. Konnemnus pesynbrantsl (KP) sBisercs
OJIHOW W3 CYIIECTBYIOIIMX MU MOTCHIIMAIBHO CYIIE-
CTBYIOIIUX KOHIICIIUNA OTHOCHTEIBHO (HDaKTOPOB TICH-
XHYECKOTO Pa3BUTHSA U POPMUPOBAHUS TMIHOCTH. MBI
MPUICPKUBACMCS IO TPH MATEMAaTHYECKOW MOAro-
TOBKE JIOBY30BCKHX YYalINXCS W YHHBEPCHUTETCKUX
CTYJCHTOB K OJIMMITHAJIaM M KOHKypcaM, KaK HaIluo-
HAJIBHBIX TaK ¥ MEXIyHAPOHBIX, SANAACH TOCTATOYHO
anekBaTHoM. (cm.: Teleuca Marcel, Jelescu Petru. Kon-
yenyus 00APeHHbIX NO Mamemamuxe Yuauuxcsa u ux
noozomosxa k Kouwkypcam u onumnuadam [10] ;
Teleuca Marcel, Jelescu, Petru Ilpobrema e3aumoom-
HOWIeHULL: UHMEeIeKM - UHMELIeKMYalbHas 00apeH-
HOCMIb = 8POJCOEHHASE NPEOPACTIONONCEHHOCb = U~
uwie cnocoornocmu [11]. Konnenmus pe3yabTaHThl WIH
obwasa meopuu 3¢gexma [1] obcyxnanacy u Obuia
BOCIIPUHSTA JJOBOJILHO TOJIOKUTEIILHO Ha HECKOJIBKIX
HAITMOHAGHBIX U MEXKIyHapOJHBIX HAYYHBIX KOH(e-
PEHIIMSX, a TAKXKE B OOIICIPU3HAHBIX MEXKTYHAPO THBIX
xypaamax [12] ; EcoSoEn, Scientific Journal
Economics, Social and Engineering Sciences, nr.3-
4/2022, cc. 83-91. “B” Category. ISSN 2587-344X; E-
ISSN 2587-425X [13]; u ap.).

TakoBbI ObUIM PEIIAIOIINE IIard B HAYYHOM HC-
CIIEJOBAaHUU YTBEPXKIICHHUSI U OTPHUILAHUS B IICHUXOJIO-
ruu, B GOPMYJIMPOBAHUH U OOOCHOBAHUHU KOHIICIIIIUU
Pe3yABTAHTHI Kak O0IIeH (= yHUBEpCaIbHOW) TEOPHH B
HayKe. YIIOMSHEM, YTO BCE 3TH IIard OCYIECTBISINCH
HaMH OJHOBPEMEHHO C HAIIUMH OOJIBIIUMH EIarOrH-
YeCKHMH W BOCIHTATCIBHBIMH HArpy3Kamu (Jaxe
CJIMIITKOM OOJIBIIIMMHU ), C CO3JaHUEM CEMbH, PACTCHHEM
1 BOCHIHUTAHHEM JIeTeH, ¢ 00IIeCTBEHHOI padoTOH U T.
1. CeromtHsi, HECMOTpS Ha BCE ATO, HCCIICJOBAHUS MIPO-
JOJDKAIOTCSI.

O TeopeTHYECKOW M MPAaKTHYCCKON 3HAYMMOCTH
9THX HWCCIIEAOBAaHUII TOBOPUTH, IO-BUANMOMY, HET
cMbIcia. JJocTaTOYHO YIOMSIHYTE, HACKOIIBKO onpede-
NEHHA unU HeonpedeléHHa CEroJiHsl B MUpPE BOCHHAs,
9KOJIOTHYECKasi, JKOHOMHYECKas, KIUMaTHdecKas,
IOpUAMYECKas U T.J. o0cTaHOBKa. MM HACKOJIBKO pa-
3yMHA KOHYenyus pe3yrvmanmsl, KOTOpas SBISETCS
YHHUBEPCAJIbHON U MPUMEHUMOW BCET/Ia U BE3JIE: B Op-
FaHUYECKOM, HEOPraHUIECKOM, (PU3UICCKOM, XUMHUYEC-
CKOM H T. Jl. MUpPaX.
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Abstract

Coast pollution is one of the main problems especially in developing countries. This study represents the
coastal pollution due to the unsolicited and unprotected development of these areas. Construction of residential,
hotels etc in these areas without first having infrastructure built, especially the sewerage, will bring about an in-
crease in pollution in these areas. This study was based on 19 interviews conducted by residents who bought
buildings in these areas but also people who were involved in the construction of these facilities, such as investors,
engineers, etc. This study extends to an area that lies between Durres and Kavaja in Albania. These interviews
represent the state of coastal pollution. It is one of the main causes that formed the conviction of the vacationers
who frequented these areas that the waters of these areas are very polluted. This made these areas not to be fre-
quented as before. This reduction has reduced prices but also the reduction of employees in the tourism sector.
This study also represents the change of this condition in the period when this infrastructure was realized. The
pollution reduction became possible, but the removal of the concept from the holidaymakers that this area is no
longer polluted, is more difficult. This area continues to be mentioned as one of the most problematic areas of

Albania.

Keywords: Albania, environmental pollution, coast, construction.

1. Introduction

Albania is located in the southwestern area of the
Balkan Peninsula and its coastal area is over 400 km
long.[1] As Garten, L. points out: coastal areas are wa-
ters near the coast and adjacent land areas. Globally,
coastal areas are from the most dynamic and rapid
change environments.[2] Being a coastal area, there
should be a lot of benefits, especially in tourism. [3]
Tourism is one of the most profitable branches, espe-
cially in the developing area. As Boero points out: Na-
val and coastal ecosystems provide essential goods and
services that support communities and economies, in-
cluding food safety, recreational opportunities and
other benefits.[4]

These benefits are reduced when you fail to man-
age the development of the coastal area. This lack of
management will bring about the underdevelopment of
major branches such as tourism and fishing. As Fisher
points out: Coastal communities in all developing
countries suffer from high levels of poverty and low
levels of education.[5] This study was based on the area
between Durres and Kavaja, where before 1990 it was
one of the best tourism areas. This is one of the areas
where after 1990 it was built more. From 2005 to 2011,
only in the Prefecture of Durres have been granted con-
struction permits for buildings with a construction sur-
face of 1,441.000 m2.[6]

This uncontrolled construction brought a lot of
problems; pollution is one of these problems. Un-
planned expansion of rural and urban areas is a wide-
spread phenomenon in Albania.[7] This study high-
lights the pollution of this area, as well as some of the
causes that lead to the pollution of this area.

In 2016, the study conducted by the Ministry of
Environment shows that the area from Durres to Kavaja
continues to be the most polluted.[8] As well, the Mu-
nicipality of Durres in 2015 points out that Durres
beach continues to have a problem with pollution. The
Durres sewage system (special system) was built before
the 1990s for a population of 90,000. In those times the
connection to the service was 100%. During 1993 to
2007 very limited investments were made in the sewer
system, the share of families related to sewage net-
works is on average 55% in the city. Rural areas have
no sewage network. The main way of depositing sew-
age, especially in informal areas, as well as at 5 NJA
are septic pits, the overwhelming of these septic pits go
into the agricultural drainage channels with insufficient
capacity.[9] This study reveales the reasons why this
area became one of the most polluted areas in Albania.
Although there is an environmental protection legisla-
tion, this is not in many cases appropriate. Unfortu-
nately, the implementation of the existing environmen-
tal protection legislation in Albania is often absent due
to the lack of experience, low awareness or imperfect
staff of local government bodies.[10] The study also
highlights the negative impact that this pollution had on
the tourism industry. The spread of the fact that this
area is polluted brought about the decrease in the num-
ber of holidaymakers as well as the lowering of hotel
prices, restaurants. Reducing prices was the only way
to survive in this area.

The study also represents the change of this area
after it has been completed and the underground net-
work has been used, including the sewage network. The
construction of this network reduced the pollution of
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this area, bringing about the growth of tourists resting
in the area.

2. Theoretical Framework

As Diaz Eta points out (2015): Nature contributes
to the quality of human life but at the same time, human
developments have caused significant loss in biodiver-
sity through overhaul and other promoters of
change.[11] It is difficult to justify the preservation of
biodiversity without demonstrating its benefits to peo-
ple[12]

Effective environmental management and protec-
tion help maintain high productivity and high diversity
in marine systems, protecting social and economic de-
velopments.[13] Community - based natural resource
management is designed not only to maintain biodiver-
sity but also to soften poverty [13]

While the success of the planning process is en-
sured by the balanced involvement of the stakeholders,
the success of the implementation phase depends on the
well - defined incentives for local communities. [12]

Our relationship with coastal areas is a delicate re-
lationship, we get numerous benefits but we have im-
portant impacts on the systems approaching these ben-
efits.[14]

3. Methodology

This study used qualitative methodology. When
researchers have little information and require rigorous
exploration of the research problem learning from par-
ticipants, quality research is appropriate. [15] For this
study, 14 interviews were conducted, with persons who
were involved in the construction of these facilities in
this area. Participants were randomly selected within
this frame. The questions were combined, closed and
open questions as well. Open questions were used in
order to give the interviewees the opportunity to de-
scribe new information about topics that were of inter-
est. These research conversations lasted from 25 to 35
minutes. They were assured that whatever information
they shared would be kept confidential. To preserve
their identity, we do not mention their names. Upon
completion of the interviews, which were recorded,
their transcription and manual coding in vivo be-
gan.[16]

4. Result

Construction was one of the industries that took a
lot of development after 1991 and was one of the most
profitable branches. There were given thousands of per-
mits, the area where there was no construction before,
now were overcrowded by the constructions. It also
spread to the illegal constructions, the phenomenon of
building where it was possible, until 2013 was prevail-
ing. Not even the coastal areas were saved from this
wave. This phenomenon is also emphasized during the
interview.

Question, that if many residential buildings were
built, or hotels in these areas. One resident, among
other things, points out that more were built in these
areas than inside the city. If before 1990, the area from
Plepa to Qerret had no constructions, except for a
greenery area, this area became a small town because
of constructions.

While, another resident points out, construction in
the area became disturbing, if someone bought an apart-
ment overlooking at the sea, it did not pass long when
you see a palace being built in front and blocking the
view.

What did the inhabitants of the palace do? At first
there were protests, even in front of the municipality,
prevented machinery from working. But the facility
was on a permit from the municipality and could not be
obstructed by force, so it was built. But, in many cases,
residents could not stop building the facility even when
it was without permission. This brought no one to pro-
test anymore.

Questions why so many construction permits were
given in these areas.

A contrctor emphasizes; The sales of apartments
in these areas were very fast. At the beginning, as long
as the pits were opened to build the foundations, a good
portion of the apartments of the palace were sold. This
made it possible for the companies' profits to be high.

Questions how these companies could get permis-
sion in these areas, being coastal areas. One resident
points out: These companies with their acquaintances
were able to press in the municipality to obtain a build-
ing permit in these areas. This was justified by the sit-
uation where there was no development plan by the mu-
nicipality for this area. Instead of prohibiting construc-
tion until a plan was made, the opposite was made, they
were given permission without criteria.

Questions that if objects without construction per-
mits were able to be built in this area. One technician
who had worked in this area states: | can say that they
were built a lot, it was difficult to stop, there was no
will on the part of state structures to operate. lllegal
construction was common throughout Albania, espe-
cially after 1997.

Whereas one resident points out, illegal construc-
tion exploded after 1991, you can say that more build-
ings were built without permission than with permis-
sion. Not only small villas but palaces as well were al-
lowed to be constructed without permission. These
unlawful mansions were also built by the sea. But what
about these objects, were they demolished over time?

Another resident states: you can not talk about de-
molishing, they were all legalized and became lawful,
although at first there were voices that would that
would not be legalization of illegal constructions in
coastal areas.

Since the infrastructure was missing, the people
who bought these apartments, either were not informed
about the lack of underground infrastructure, or be-
lieved it would be regulated very quickly.

One resident of these palaces points out among
other things that when he bought the apartment he did
not know where the sewage was spilled. He learned it
later when he started using the apartment. He saw the
position of the palace near the sea and the interior part
of apartment, liked it and he didn't deal with the rest.

Another resident points out that he knew they did
not have the necessary infrastructure but hoped to be
regulated. Once the necessary infrastructure is adjusted
and the price of the apartments will increase.
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Another resident, among other things, says: | did
not know that the palace | bought had illegal floors, nor
did I know where the black waters were unloaded and
where they took the water. These came out after the pal-
ace is over and we entered to live in.

Unplaned urbanization and without being accom-
panied by an engineering infrastructure, such as the
sewage network, water supply, roads, would also be as-
sociated with an increase in pollution. In 2006, Durres
had 85 % of clean beaches but in 2009 it went to 69
%.[17] Durres was one of the prefectures with polluted
beaches.

From the interview, some reasons were given why
these coastal areas were more polluted. Thus, although
these construction companies, at the time of construc-
tion of the buildings, due to the lack of sewage, they
built septic pits. These pits were not under technical
conditions.

Thus, an engineer about 70 years old who had
been involved in these areas states: in coastal areas, es-
pecially from Plepa area to Qereti area, the under-
ground infrastructure was missing, starting with the wa-
ter supply and sewage network.

Construction companies, although building septic
tanks, these pits were not under technical conditions,
enabling the black waters to pollute the environment,
making this area smell terribly during the summer.

Regarding the way of building these septic pits, a
technician that had worked in the area points out: These
septic pits were not done with enforced concrete and to
be waterproofed so that they were not filtered, but were
made outside of technical conditions. They were made
with bricks or blocks without waterproofing in order to
filter sewage. These septic pits were related to the pal-
ace that was constructed. All the polluted water filtered
through the sand and ended in groundwater and sea.

Another states that septic pits were made with
bricks and not only were not waterproofing but their
floor was left as it was, sand, to filter the water.

There were some investors who went so far as to
make it possible for these septic tanks to discharge into
the sea, making it possible for these pits to discharge
into the sea through an underground pipe. The control
of the state bodies at this point was almost non-existent.

Question about whether there were facilities that
discharged sewage directly into the sea. A resident of
the area points out that: almost everyone in the sea
pours septic tanks in that period, the septic tanks were
just to say: yes, we have septic tanks.

While an other shows that almost all the facilities
that were in the first line, to avoid the bad smell coming
from the septic tanks, connected the facility with pipes
under the sand up to several meters into the sea.

Meanwhile, another resident says that there were
so many buildings that poured the black water directly
into the sea, that in that period they were advertised for
shares by the state institutions to cut these pipes, which
were poured into the sea, but without effects.

Despite the fact that the pollution was high, there
were many people visiting the area for summer vaca-
tions.

Question if there were many vacationers who fre-
quented this coastline for vacations during that period?

Among other things, one resident emphasizes:
there were many people, although it was said that it was
one of the most polluted areas.

While another emphasizes: they frequented it a lot,
also because of the lower prices, from hotel rooms to
restaurants.

While another resident emphasizes that there was
a lot of attendance, this was due to the lack of road in-
frastructure to go to other areas.

The construction of the sewage network and the
sewage treatment plan brought an increase in the qual-
ity of the beaches in this area. But there are still some
other problems.

Question about whether the situation changed af-
ter the sewerage and water supply network was com-
pleted.

A resident point out: of course, the black water is
no longer poured into the sea, the septic tanks are
destoyed and all the buildings are connected to the sew-
age network, this brought an increase in the quality of
the beaches in this area.

And another resident emphasizes that this resulted
in these beaches being pollution-free. The area began
to be frequented by more vacationers.

Another resident, among other things, says that
some areas continue to be polluted. Especially the ar-
eas, where the water of the streams flows into the sea.
These small streams bring the waters of the areas that
are close by pouring them into the sea.

Discussion:

This qualitative study highlights the pollution of
coastal areas from uncontrolled and not well-planned
development. Many coastal areas are at risk due to the
harmful effects of increased urban sprawl, industrial
pollution and sewage discharges.[2]

As this study shows, the construction of many fa-
cilities without building the underground network
brought an increase in pollution in sea waters. In the
area of Durrés, the beaches near Torres, Plepa and the
former Camp of Pioneers are particularly polluted,
about 10 times more the allowed rate. In the MMPAU
report, it is emphasized that of the 21 beaches observed
in Durrés, 90% are classified as Poor Quality and 10%
of them as Sufficient Quality. These conclusions list
Durrés as the area with the most polluted beaches in the
country.[18]

This uncontrolled development was not accompa-
nied by a control of state institutions for the control of
environmental pollution, in this way the construction
companies benefited from this situation and did not im-
plement the minimum conditions for septic tanks.
While the state institutions blamed each other.[19] As
Christen points out: Urban flow is also increasing as
land is converted to urban and sub-urban use at a rate
much faster than the rate of population growth [20] This
also leads to an increase in the pollution of coastal ar-
eas.

This situation changed a lot when the sewer net-
work and road infrastructure were completed in this
area. In 2021, according to the European Union's report
on the quality of marine waters in the city of Durres,
only 2 areas have polluted waters [21].
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Conclusions:

The central and local state institutions should not
urbanize an area, especially the coastal areas, without
first completing the underground network such as that
of black waters and water pipes, but they should also
build roads and the electrical network, urbanize the
area. Otherwise, this will be accompanied by an in-
crease in polluted coastal areas. The regeneration of
these areas takes time.

Also, state institutions should take measures for
canals and streams that flow into the sea. The sewage
of rural areas or the waters of industrial enterprises
must not be poured into these waters, as these waters
pollute the marine area where they are poured.
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The article explains the essence of the term "Internet of Things". Various IoT solutions available today, their
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Introduction.

In 1999, the Auto-ID Center, which deals with ra-
dio frequency identification (RFID) technologies and
sensor technologies, was established at the Massachu-
setts Institute of Technology. In the same year, the term
"Internet of Things" (10T) was used for the first time to
express the network of objects connected to the Internet
by the application of RFID (radio frequency identifica-
tion) technologies by the Auto-ID laboratory of this
center, and thus the concept of 10T was born. (Aliguli-
yev R.M., Mahmudov R.Sh., 2011)

10T is a unified network in which a large number
of objects are connected through communication and
information infrastructure. They exchange information
with each other and work in real time without human
intervention. The ultimate goal of the Internet of Things
is to create a better world for people when objects
around them understand their wishes and therefore act
without any explicit instructions. Moreover, the quality
of management and control systems can be improved
by using 10T technologies in various fields of science.
Hashimov (2020) shows in his article that "The essence
of the 10T concept is that the objects or things that sur-
round us are provided with miniature identification and
sensor (sensitive) devices and interact through wired
and wireless connections (satellite, mobile connection,
Wi-Fi and Bluetooth). communicates and ensures that
the processes are performed completely automatically"
(Hashimov M.A., 2020).

According to another definition, the "Internet of
Things" refers to a globally distributed network (or net-
works) of physical objects capable of sensing or influ-
encing their environment by interacting with each

other, other machines or computers. Such "smart" ob-
jects have a wide range of sizes and capacities - from
household appliances, industrial robots, cars, trains to
things that exist in the daily life of any person (watch,
bracelet, shirt, etc.). (Roslyakov, A.V., 2015)

Today, it is possible to observe areas completely
affected by the Internet of Things: Smart cities, envi-
ronment, health, energy, transportation, public safety,
etc. In this article, we will analyze the functionality of
10T solutions available in the modern world.

The purpose of the research: to analyze the prob-
lems and benefits of using the Internet of Things in var-
ious fields, to examine its development directions.

The main hypothesis of the study is that if the ap-
plication of the Internet of Things takes place in all
fields of activity, it will significantly change the liveli-
hood and life of these people for the better.

Tasks of the study:

1. To analyze and study the researches and litera-
ture sources on this problem;

2. To analyze the pros and cons of the Internet of
Things;

3. To analyze the directions of development of the
Internet of Things in the future;

Research methods:

1) theoretical analysis of available materials on the
Internet;

2) Comparison;

3) Sociological survey;

The importance. The importance of research for
our region is the demand for the development of vari-
ous technologies and the improvement of the quality of
life at a modern level.
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n numerous literature and Internet sources, the In-
ternet of Things phenomenon has been described by re-
searchers with completely different models, ranging
from technocratic models. For example, the Internet of
Things is presented as an infrastructure network that
uniquely connects defined physical and virtual objects,
objects, and devices through telecommunications.

Nikola Tesla was talking about the lot when he
predicted that the radio would be a "brain center" for
small gadgets that would fit in a pocket. And so it hap-
pened: the Internet connected all computers into a sin-
gle network, and household appliances and devices be-
came its tools. The peculiarity of 10T is that the system
involves not only computers and phones, but also al-
most any everyday object equipped with built-in tools
and technologies to interact with each other or with the
external environment®.

Functionality of 10T solutions

The Internet of Things is sometimes interpreted as
a synonym for smart systems: smart devices, smart
homes, smart city, smart environment, smart enter-
prises, etc. Let's take a closer look at them.

Smart devices can collect data, track activities, and
customize experiences for users' needs and desires.
They can be worn on different parts of the body (head,
eyes, wrists, waist, arms, fingers, feet) or these devices
can be sewn into different items of clothing. (Pap-
ulovskaya N.V., 2022).

A smart home is the integration of technology and
services through an Internet network of electronic de-
vices in a home, built to improve the quality of people's
lives. Solutions in this category make the life of home-
owners more comfortable and enjoyable. Some of them
are designed to help the elderly in daily activities and
monitoring their health. Due to the high market poten-
tial, more and more smart home solutions are entering
the market - smart energy and resource management is
mainly focused on the interaction of the system and hu-
man activity (Shafaqatov R.S., 2021).

A smart city is an urban area with developed in-
frastructure, communication and favorable market. It is
a city where information technology is central to
providing basic services to residents. Many technology
platforms exist, including automated sensor networks
and data centers. In fact, urban 10T is focused on using
state-of-the-art communication technologies to support
additional services for city administration and citizens.
The application of the 10T paradigm to the urban con-
text is of particular interest, because it responds to the
trend of many national governments in the direction of
applying information and communication solutions in
the management of public affairs (Shafagatov R.S.,
2021).

Smart environment in the city includes smart man-
agement of mobility, utilities, buildings. Services sup-
ported by the 10T paradigm in a smart city environment
include health care facilities, waste management, air

3 https://proglib.io/p/top-10-aktualnyh-knig-po-
tehnologiyam-interneta-veshchey-ot-novichka-do-
professionala-2021-09-11

quality, noise levels, congestion, parking, water qual-
ity, environmental conditions, etc. can control. For ex-
ample, the Air Quality EGG device with a sensor sys-
tem helps monitor air quality (Giuseppe Ruggeri,
2020).

A smart enterprise. Enterprise 10T solutions are
designed to support infrastructure and more versatile
functionality across industries. Modern enterprises al-
ready use several interfaces for smart elements, but in
the future, with the increase in computing and commu-
nication capabilities of these elements, the boundaries
between the production area and suppliers, consumers,
workers and researchers, and between production and
service may disappear. absolutely. Intelligent mecha-
nisms for collecting, filtering, combining and trans-
forming data can be deployed and operated at the edge
of the network or, if necessary, within the network.

Smart environment in the city includes smart man-
agement of mobility, utilities, buildings. Services sup-
ported by the 10T paradigm in a smart city environment
include health care facilities, waste management, air
quality, noise levels, congestion, parking, water qual-
ity, environmental conditions, etc. can control. For ex-
ample, the Air Quality EGG device with a sensor sys-
tem helps monitor air quality (Giuseppe Ruggeri,
2020).

Currently, software is already a key driver in many
industries, and the business models of the future will be
largely based on 10T mechanisms. If we look at the con-
cept of "Internet of things" more broadly, we will wit-
ness many other interesting areas for the application of
its possibilities. The most promising are manufacturing,
supply chain optimization, energy, healthcare, trans-
portation and logistics. For example, the Irish company
Wattics (Wattics, 2011) has developed innovative pan-
els that allow energy consumption to be managed via
the Internet. The device analyzes the rationality of elec-
tricity use and warns the user in case of excessive en-
ergy consumption. The development of the company
Cantaloupe Systems from the United States (Canta-
loupe Systems, 2012) allows the owners of vending
machines to remotely monitor the stocks in them.
Timely and optimal replenishment strategies are deter-
mined based on contextual information about usage
patterns. Another American company - Engaugeinc
(Gubbi J., 2013) - is the creator of smart sensors for re-
mote monitoring of security equipment (for example,
fire extinguishing systems), which lead to cost reduc-
tion and increased life safety. The company provides

Development problems of the Internet of
things.

It seems to us that the necessary conditions - tech-
nological, social, legal, financial and business condi-
tions - should be created for the widespread application
of the Internet of Things. Only then will 10T be widely
recognized in the world community. Let's consider
some problems that hinder the development of loT
(Gryaznov C.A. 2021).
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Standards and interoperability. Standards are im-
portant in creating markets for new technologies. If de-
vices from different manufacturers use different stand-
ards, interoperability will be more difficult, additional
gateways will be required to switch from one standard
to another. In addition, a company that controls differ-
ent parts of a vertical market (for example, acquiring
data, integrating it with other data streams and using it
to develop innovative solutions or provide services) can
crowd out smaller players and entrepreneurs. The lack
of uniform standards can also create obstacles for con-
sumers, for example, when a device from one manufac-
turer is replaced by a similar device from another man-
ufacturer, it is not possible to transfer accumulated data
and users lose virtually no benefit. the data they collect
over time.

Security and privacy. As the Internet of Things
connects many different devices, the risk of introducing
malware at decentralized access points increases. In
this case, inexpensive devices located in physically
compromised locations are most susceptible to interfer-
ence.

With remote sensors and key use case monitoring
for 10T, sensitivity increases for access and data own-
ership control. It's worth noting that the recent high-
profile data security breach involving Target and Home
Depot was made possible by stolen credentials from
third-party vendors, allowing attackers to gain access to
their payment systems.

Integration challenges. Integrating and testing
0T systems with multiple platforms, multiple proto-
cols, and a large number of APIs is currently a chal-
lenge. The rapid development of APIs is likely to incur
unforeseen costs on developers, which will negatively
impact the ability of project teams to add new features.

Protocol wars and competing standards. The
large number of players participating in 10T will inev-
itably clash with each other as they try to defend their
system advantage. Currently, open system advocates
are trying to set new standards. We see the actual crea-
tion of several standards evolving based on the various
requirements dictated by the class of devices, capabili-
ties, capabilities, and needs. This will allow platform
vendors and third-party developers to influence future
standards.

Specific use cases. Lack of clear use cases or ex-
amples showing profit/loss levels slows 10T develop-
ment Mass adoption of loT will require sound, cus-
tomer-oriented communication and “what's in it for
me” messaging. IoT providers should be prepared to
talk about the key benefits of their services and do so in
as detailed, convincing and specific a way as possible.

Result. The potential of 10T is great, but the pres-
ence of problems hinders the development of the Inter-
net of Things. In this article, we identified some of
them. Obstacles to the development of the IT industry
arise due to the excessive number of devices, insuffi-
cient communication between the physical and digital
world, open systems and ongoing concerns about pri-
vacy and security. Every day, everyone involved in the
Internetinin installation of Items will have to work on
these tasks in the near future.
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