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EFFECTS OF MICROMYCETES ON HUMAN HEALTH
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The scientific article reveals the diseases caused by various types of mycoses, pathogenic fungi on the skin,
their growth, synthetic ability, especially the activity of enzymes they synthesize, in residential buildings, as well
as in places where people work, rest and restore their health. It also examines pathogenic fungi that are dangerous
to farm animals and their names, habitat and sex changes. Given the fungus, the environment in which it grows,
the substances it secretes, the members of the genus Mukor, and the complexity of the problem, various scientific
approaches to solving the problem have been identified. Morpho-cultural characteristics of pathogenic species of
fungi belonging to the genus Aspergillus, respiratory diseases caused by species of this genus have been studied
systematically. The extent of the damage they caused was investigated.

Keywords: habitat, pathogen, disease, mycosis, microscopic fungi.

Fungi are heterotrophic organisms that feed only
on ready-made organic matter. The world of fungi,
which includes about a hundred thousand species, plays
an extremely important role both in nature and in hu-
man life. Thus, invisible (micromycetes) and visible
(macromycetes) representatives of fungi can be found
everywhere in the organic world. Fungi infecting living
and non-living plant and animal tissues, plastics, metals
and stones, break down them during their development
by using their powerful enzyme system to destroy
them, resulting in simpler structural compounds. Thus,
fungi, in close and interaction with other microorgan-
isms, completely mineralize organic matter and take an
active part in the biological circulation of substances in
nature.

The widespread use of fungi capable of synthesiz-
ing various biologically active substances, especially
micromyecetes, is a recent reality, but at the same time,
microscopic fungi (micromycetes) that infect agricul-
tural crops and products, forest plants, domestic ani-
mals and the human body causes great damage by caus-
ing diseases of various origins. At the same time, in dif-
ferent objects, more precisely in different objects
related to human life to one degree or another (places
where people live, study, work, rest, stay for a certain
period of time, etc.), more precisely in anthropogenic
environments. Inhabited microscopic fungi are particu-
larly active in the biodegradation of materials of vari-
ous compositions, in the pollution of freshwater bodies.
Microscopic fungi, which live in residential buildings
and on various objects, devices and equipment made of
wood, cause their decline in quality, as well as become
a potential source of various allergic diseases.

It should be noted that anthropogenic environ-
ments are one of the most widespread places for organic
matter, which acts as a food source for fungi. Therefore,
microscopic fungi, which have no difficulty in spread-
ing, easily settle in such places. Given that different an-
thropogenic environments are places where people live
or work, it is important to study the microscopic fungi
or micromycetes that inhabit them from different per-
spectives from a health perspective.

Studies show that there are many types of micro-
scopic fungi that cause various diseases in humans.
Some of them are potential pathogens that live in a
healthy organism, while others are a source of any dis-
ease that can pose a serious threat to human health as
an obligate pathogen.

Microscopic fungi can easily enter the human
body, quickly adapt to the environment in which they
fall, and then begin their pathological activity. Accord-
ing to the etiology of mycotic pathologies in the human
body, it manifests itself in a severe form and in a pro-
gressive direction. It should be noted that most mycotic
infections are caused by exogenous infections. Clinical
studies show that the pathological processes caused by
microscopic fungi in the human body are mainly in the
form of two - mycoses and mycogenic allergic diseases.
At the same time, mycotoxicosis caused by a humber
of representatives of micromycetes, in other words, by
mycotoxins secreted by them and subsequently se-
creted into the human body, is also considered to be one
of such diseases.

As can be seen, microscopic fungi living in vari-
ous buildings have a very negative impact not only on
the deterioration of the quality of various objects and
materials placed inside the rooms, but also on the health
of people living and working here.

Research conducted in a number of scientific cen-
ters in different countries shows that in recent years
there is a growing interest in the mycological study of
buildings that have been exposed to anthropogenic in-
fluences and used in the urban environment for one pur-
pose or another. This is because after a certain period
of use, such facilities become almost unusable or com-
pletely unusable, as well as health problems of people
living or working here, and the main spectrum of aller-
gies caused by mycelial fungi is closely related to the
mycobiota of a particular region. . Therefore, before
taking preventive measures to improve the sanitary-ep-
idemiological and sanitary-hygienic condition of vari-
ous residential buildings, it is necessary to thoroughly
study the mycobiota of the region where they are lo-
cated, first of all to determine the taxonomic structure.
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Recently, intensive construction work has been carried
out in Azerbaijan, especially in Baku, which naturally
leads to an increase in demand for construction materi-
als. It is clear that the rapid growth of demand inevita-
bly leads to the import or production of large quantities
of construction materials in the country. In some cases,
storage conditions (temperature-humidity regime) do
not meet the standards until the use of both imported
and domestically produced construction materials, es-
pecially due to the predominance of economic interests.
That is why the probability of their deterioration, as
well as infection with microorganisms is extremely
high. The occurrence of the latter leads not only to the
deterioration of materials, changing their visual appear-
ance, but also to a significant deterioration of the envi-
ronmental conditions of facilities built with their use,
primarily those intended for habitation.

If we add to what we have said that there is no lit-
erature on such research in Azerbaijan, then there is no
need to prove the importance of research in this area.

Research shows that the effect of microscopic
fungi on various building materials, living in different
buildings, such as living and working places (library,
museum, cinema, etc.), is destructive. First of all, it
should be noted that micromycetes undergo mechanical
decomposition of the building materials on which they
live. It is known that the building materials used in the
construction of residential buildings have small pores
or microcracks. The localization of micromycetes on
building materials and their penetration into them is
carried out by means of micelles from these areas.
Thus, microscopic fungi anchored on the surface and
inside of various types of materials in residential build-
ings, after a certain period of time, in other words, after
the end of the adaptation period, multiply rapidly and
massively to form colonies of different shapes. It is af-
ter the formation of these fungal colonies or propaguls
that the micromycetes, with the help of a powerful en-
zyme system, subject the materials they inhabit to bio-
degradation.

It should be noted that the furniture items were the
first to be exposed to the process of biodegradation in
various residential buildings. As it is known, different
types of furniture are made of wood, in other words,
they are of plant origin. Therefore, microscopic fungi
live on furniture and use them as a source of carbon.
Given that fungi are generally devoid of the process of
photosynthesis, the nature of their use of materials of
various compositions, even glass-textile, as a source of
carbon, becomes self-evident. At the same time, it is a
fact that the end of fungal-substrate interactions results
in a process of biodegradation. In the intensification of
this process, the humidity of the environment in which
these materials are located, as well as the material itself,
is of particular importance [1]. For example, studies of
biodegradation have shown that there is a direct corre-
lation between the moisture content of the material and
the number of fungal populations inhabiting them. It is
true that this issue is not confirmed in the completely
dry materials in the old buildings. Thus, fungal-sub-
strate interactions underlie the process of biodegrada-
tion of plant furniture in various residential buildings.

Numerous studies have shown that the process of
biodegradation of furniture in residential buildings is
carried out mainly by microorganisms Aspergillus
awamori and Aspergillus versicolor. It is also known
that the floors of various residential buildings in Baku,
including schools, universities, hospitals and clinics,
offices and enterprises, etc., are usually made of par-
quet made of wood. During the week, due to sanitary
and preventive work in residential buildings, items are
soaked and wiped several times with water, which leads
to the formation of humidity and increased humidity.
This creates favorable conditions for the development
of mycobiotics inhabiting parquet floors made of wood,
and, of course, their bio-destructive activity increases.
At the same time, all the rooms in the residential build-
ings are fully heated, so the rooms are quite warm.
Thus, normal sanitary and hygienic conditions created
for people living or working in various residential
buildings, on the other hand, are considered optimal
conditions for the reproduction and development of
mycobiota living in residential buildings. In other
words, the micromycetes living here take full ad-
vantage of the normal conditions created by artificial
means in residential buildings and carry out the process
of biodegradation of various materials.

It should be noted that the chemical composition
of substrates plays an extremely important role in the
formation of the species composition and, of course, in
the vital functions of micromycetic associations inhab-
iting residential buildings on different chemical sub-
strates.

It is known that in addition to plant products,
stone, plastic, metal, etc. are found in residential build-
ings. materials are also used. For this purpose, wood,
stone, plastic, metal, etc. in various residential build-
ings. A comparative analysis of the species composi-
tion of microscopic fungi anchored on materials re-
vealed that even fungi with the lowest incidence can be
found on plant products. This is due to the fact that
wood materials contain more organic carbon than
stone, plastic and metal materials. Thus, the study of the
chemical composition of various materials used in res-
idential buildings by standard methods proves that the
settlement of microscopic fungi on substrates is not ac-
cidental, but regular. Of course, the process of biodeg-
radation caused by micromycetes, depending on the
chemical composition of the substrates, will also be dif-
ferent. It should be noted that the association of micro-
scopic fungi living on different chemical materials in-
cludes Aspergillus niger, Aspergillus versicolor, Peni-
cillium chrysogenum, Penicillium variable, Penicillium
funiculosum, Penicillium cuclopium, Alternaria alter-
nata, Trichoderma lic. species are distinguished by spe-
cial activity. Thus, the frequency of occurrence of the
above fungi in residential buildings on materials of dif-
ferent composition, as a rule, is always characterized by
high values, and most likely this is due to the direct or-
ganic properties of micromycetes. Our comparative
studies show that under natural conditions, the associa-
tions of fungi formed by these fungi on the various ma-
terials mentioned above are very homogeneous in terms
of species composition. Thus, in this case, fungal asso-
ciations are formed either from Aspergillus niger, or
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Alternaria alternata, or Fusarium moniliforme, or
Trichoderma viride. By the way, the process of biodeg-
radation of materials of different composition by mi-
cromycetes in the natural environment, as a result, are
close to each other. Human birth and survival take place
within an ecosystem, and one of its integral elements is
microorganisms, or in other words, mycelial fungi. The
presence of micromycetes, as well as other microorgan-
isms in natural quantities, does not cause disease in
people with normal immune systems. However,
changes in their numbers, especially when anthropo-
genic factors underlie this change, inevitably lead to the
spread of this or that disease, including various types of
mycoses on the skin or those associated with the human
respiratory system. This process is more dangerous in
residential buildings, as well as in places where people
work, rest and recuperate. This is confirmed by the re-
sults of a number of recent studies. In general, diseases
caused by pathogenic fungi are in fact a pathological
process occurring in the body. It has been found that
one of the ways in which pathogenic micromycetes en-
ter the body is through the skin [2]. However, patho-
genic micromycetes cannot settle on everyone's skin.
Thus, pathogenic fungi live on the skin of a person,
when both anatomical and functional - that is, immune
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Picture 1

One of the fungal diseases observed on the skin is
mycosis. The disease is caused on the skin of humans
by fungi of the genus Mecorales, which live in residen-
tial buildings. The causative agents of this disease eas-
ily penetrate the skin of physiologically very weak peo-
ple. The main causative agents of mucosis are Mucor
mucedo and Mucor pusillus.

Zygomycosis is one of the fungal diseases ob-
served on the skin of people in residential buildings.
The causative agents of this disease live mainly inside
the building on decaying organic substrates, then mul-
tiply and migrate to the surface of human skin. The
causative agents of zygomycosis are mainly micromy-
cetes belonging to the genus Rhizopus. Rhizopus
arrhizus, R. nigricans, R. oruzae and R. stolonifer spe-
cies are particularly active in spreading the disease
among people in residential buildings. Studies have
shown that fungi belonging to the genus Rhizopus and
distributed in residential buildings are characterized by
rapid growth in an environment of organic origin and
are resistant to temperature [3]. Air hyphae form in the
colonies formed on the substrates, in which sporangia

and endocrine disorders occur in the body. Such people
are easily infected with mycosis. This disease is mainly
caused by more efficient and more adequate represent-
atives of the species Aspergillus, Mucor and Candida.
These micromycetes, called conventional pathogenic
fungi, also have low virulence. Thus, clinical observa-
tions show that this disease is mainly found in people
with various forms of immunodeficiency. In this case,
the fungal cells, after living on the skin for some time,
penetrate into the lower part of the skin and begin de-
structive activity, even causing inflammatory pro-
cesses. Mycotic bio-lesions on the skin do not tend to
heal spontaneously. On the contrary, they heal slowly
and can even spread rapidly.

Diseases caused by pathogenic fungi on the skin
are sometimes called by the name of the genus that
caused it. For example, if mycosis is caused by mem-
bers of the genus Aspergillus, it is called aspergillosis,
and if it is caused by members of the genus Candida, it
is called candidiasis. Candidiasis is caused by micro-
scopic fungi of the genus Candida. The disease is wide-
spread in almost every country in the world and is most
common in the oral cavity, uterine mucosa and inter-
digital folds (pic. 1,2). The main causative agent of can-
didiasis is Candida albicans.

Penile Candidiasis

Picture 2

and spores are formed after a certain period of time and
propagate through the air stream inside the room. Mi-
cromycetes living in residential buildings also cause
various forms of allergic diseases. Studies show that the
most common and more dangerous allergens for hu-
mans are fungi of the genus Aspergillus, Penicillium,
Cladosporium, Stachybotrys and Alternaria. As a result
of the process of sporogenesis, these fungi enter the hu-
man body in an aerogenous way, using the dispersion
of atmospheric air inside the building, and manifest
themselves in the form of various allergic diseases. Ex-
amples of allergic diseases of fungal origin are conjunc-
tivitis, rhinitis, dermatitis, bronchial asthma, etc. can be
shown.

Aspergilliosis, caused by different types of fungi
belonging to the genus Aspergillus, is actually an infec-
tious-allergic disease. Metabolites, which have a toxic
effect on the environment in which fungi live, play an
important role in the development and subsequent eti-
ology of this disease. In other words, they are called
mycotoxins. In general, it should be noted that the larg-
est genus of micromycetes is Aspergillus. This genus
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includes up to 30 species of fungi. Studies show that
more than 20 species of these fungi have the ability to
cause allergic forms in one form or another in the hu-
man body. These include Aspergillus niger, A. fumiga-
tus, A. flavus, A. nidulans and A. terreus, which are the
most common and dangerous to human health.

Morpho-cultural characteristics of pathogenic spe-
cies of fungi belonging to the genus Aspergillus are
shown in Table 1.1.

The fungus A. fumigatus, which inhabits residen-
tial buildings, is actively involved in all forms as an eti-
ological agent of aspergillosis. Aspergillus fungi also
form colonies very rapidly on substarts. After some
time, the fungal colony begins the process of sporogen-
esis, and the spores formed by air hyphae spread
around. Thus, spores that spread chaotically in the at-
mosphere of residential buildings enter the body
through the respiratory tract and cause pathological
changes.

Table 1.1
Morpho-cultural characteristics of pathogenic species of fungi belonging to the genus Aspergillus
2 S o S
(= = o] 72}
qg)’ g G § 5 > <
(5] 1 S
w | £8 25 25 5 2 3 g
o E 209 « = o 5 c S
qa e o © O © i 8 8 o
a8 g 2 ° e R Z ©
= = @ 8
= 2 £ 5
= O
The upper part One-row,
1. Asperglllus is black, th_e Spherical Smooth Spherical Some- Ro_und or
niger lower part is times wrinkled
yellow two-row
2. Aspgrglllus Green and Cylindrical | Smooth Pyriform One-row Spherical
fumigatus brown or smooth
Asperaillus | Bright vellow, g:ﬁ:_ow’ Spherical,
3. Perg dark green, | Radial Wrinkled Spherical . smooth or
flavus times .
brown wrinkled
two-row
Aspergillus | Bright yellow, N . i .
4. nidulans dark yeliow Cylindrical | Rough Pyriform Two-row | Spherical
5. Aspergillus | Light —yellow, Cylindrical | Smooth Spherical Two-row Spherical
terreus orange or smooth

Studies show that all species belonging to the ge-
nus Aspergillus are thermotolerant and show a high de-
gree of adaptation to favorable environmental condi-
tions. These mushrooms grow best in Saburo nutrient
medium, at a temperature of 35-37 ° C. Even, the fun-
gus A. fumigatus grows even at a temperature of 45 °
C. This is one of the facts that proves their thermal tol-
erance. The analysis of Table 1.1 shows that the colo-
nies formed by different species of fungi belonging to
the genus Aspergillus differ sharply in morphological
and cultural characteristics. For example, the colony

formed by A. niger is black, A. fumigatus is green, A.
flavus is brown, A. nidulans is yellow, and A. terreus is
orange.

In general, diseases of the human respiratory sys-
tem caused by different fungal species belonging to the
genus Aspergillus are described in Table 1.2.

Studies show that there are types of micromycetes
that cause various pathological diseases in both plants
and humans, respectively. Such fungal species are still
Aspergillus, Penicillium, Fusarium,
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Table 1.2
Pathogenic fungal species belonging to the genus Aspergillus respiratory diseases they cause
Different ways of respiratory diseases
3
Ne 2 7
: ; L %) §
Types of micromycetes é 2 =2 g = S
c = 2 < Q o
= < o 7} > 2
@) >
=
1. Aspergillus niger + + + + + 2
2 Aspergillus fumigatus + + + + + +
3. Aspergillus flavus + + + + + +
4 Aspergillus nidulans + + + + + +
5 Aspergillus terreus + + + + + +

Note: "+" - the occurrence of a pathological process

It can be found in the genus Cladosporium, Alter-
naria. Thus, phytopathogenic fungi that enter residen-
tial buildings with plant products or plant-based foods
are also capable of causing pathological diseases in hu-
mans. Thus, one of the diseases caused by phytopatho-
genic fungi in humans is poisoning by fungal spores
formed as a result of the process of sporogenesis in the
room. In other words, this disease is called ergotism.
Studies show that ergotoxin, ergotamine, ergometrine
alkaloids, histamine, tyramine, etc., which have a
highly toxic effect on the sclerocytes of phytopatho-
genic fungi. biogenic amines are present. Which, under
the influence of these compounds, cause irritable bowel
syndrome or gangrenous forms of the nervous system.

It is known that Fusarium fungi are known to
cause fusarium wilt in cereals. However, in 1932, as a
result of the pathogenesis of these fungi in humans, al-
imentary-toxic aleukemia was observed. Degenerative
changes in brain cells occur in the human body during
the etiology of alimentary-toxic aleukemia. This
change, which is accompanied by aplasia, leads to leu-
kopenia, anemia, thrombocytopenia, sepsis and im-
mune deficiency. The main cause of this terrible disease
in the human body is the fungus Fusarium sporotrichi-
oides, which parasitizes grain crops. It should be noted
that this disease is more common among the population
in the regions of the country engaged in grain growing.
This is because grain growers bring the fungus to their
homes when they become infected.

At this time, this fungus, which has favorable con-
ditions in residential buildings, begins to grow rapidly
and becomes a source of infection.

Clinical studies have shown that Fusarium fungi
can easily infect various organs of people who eat bread
and cause opportunistic mycoses. At the same time, af-
ter a certain period of time, they synthesize mycotoxins,
which are regularly secreted into the body and cause
great harm to human health. From this point of view,
Fusarium oxysporium and Fusarium solani belonging
to the genus Fusarium are very dangerous. Thus, micro-
conidia of the fungus F. oxysporium, injected into plant

cells and especially into the body of rats, after a certain
period of time, cause the destruction of these organ-
isms. Fungal species belonging to the genus Alternaria
are mainly known as pathogens of agricultural crops
(cotton, cabbage, fruits and vegetables, melons, etc.).
Due to the introduction of products of this type of plants
in residential buildings, members of this genus have the
opportunity to settle in residential buildings, as well as
to multiply there. Of course, members of the genus Al-
ternaria use this opportunity on the spot, and as a result,
people living or working in such buildings cause pa-
thology of mycoses of various organs (skin, ears, nose,
etc.). Observations show that people suffer from this
disease. Clinical studies show that allergic diseases are
more common among people working in various fields
of agricultural production, as well as in biotechnologi-
cal enterprises. Analyzes show that these diseases are
caused by pathogenic fungal species belonging to the
genera Alternaria, Cladosporium, Aspergillus, Epicoc-
cum, Fuzarium and Penicillium. As can be seen, one of
the sources of these phytopathogenic fungi, which are
very dangerous for people living or working in various
residential buildings, are diseased plants and spoiled
agricultural products. These products enter residential
buildings in different ways in different forms and be-
come a source of danger to human health. Therefore, in
order to prevent these diseases, first of all, it is neces-
sary to improve the phytosanitary condition of planting
material. However, it is unfortunate, however, that in
most places, including in our country, phytosanitary re-
quirements are almost not observed during the sowing
of agricultural crops. As a result, saprotrophic patho-
genic micromycetes begin to develop in the stalks of
grain crops planted in the fall, during the winter
months.  Species of the genus Alternaria,
Cladosporium, Aspergillus and Penicillium are partic-
ularly active during this period.

Observations in the fields show that as a result of
improper compliance with phytosanitary requirements,
there are years when plants in the fields are infected
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with saprotrophic pathogens. In such cases, the photo-
synthetic activity of agricultural crops in the fields is
extremely weakened, and productivity is zero, which
means a great deal of economic damage. The results of
a number of studies show that every year in grain fields,
25% of plants are infected and grow phytopathogenic
fungal species, mainly from the species Fusarium and
Alternaria. Therefore, if measures are not taken during
the planting period to improve the phytosanitary condi-
tion of the area, the pathologies caused by these fungi
will expand. As a result, micromycetes migrating from
agricultural products to residential buildings and from
there to the human body become the primary source of
the spread of this or that fungal infection in immuno-
compromised people, which has been repeatedly ob-
served in practice. It should be noted that the migration
of pathogenic micro-organisms from the environment
to the human body, the dynamics of their reproduction
in the body, the conditions of their development and the
mechanism of interaction between pathogenic fungi
and the human body system in general are still on the
agenda. turned into.

The potential universal potential of pathogenic mi-
cromycetes, which cause various diseases in the human
body, and the extent to which they are related to their
genetic specialization, need to be clarified by research
at the molecular level. This will be one of the main
goals of our future research. Even considering the com-
plexity of the problem, it would be more appropriate to

approach the problem from different scientific perspec-
tives. Thus, an analysis of the results of numerous stud-
ies has shown that fungi not only cause various diseases
in plants and animals, but also "cause™ various diseases
that can weaken the human immune system. In order to
prevent this activity, it is important to thoroughly study
the places where micro-misses live, first of all, where
people live, work, rest, as well as where they are for a
certain period of time for various reasons.
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B mocnexHme TOABI OTMEHaeTcs POCT YMCICHHOCTH KJlemed macTOMIIHOTO THma cemeicTBa Ixodidae B
OKPECTHOCTSIX OOJIBIIMX TOPOJIOB, B TOPOJCKHX OMOTONAX W, B YACTHOCTH, Ha TeppuTopun 3anajHo-KazaxcraH-
cKoii obmacTu. 311ech HAMH 3aperMCTPUPOBAaHBl MKCOMUIBI IBYX BUAOB: Ixodes ricinus (Linnaeus, 1758) u

Dermacentor reticulatus Fabricius, 1794.
Abstract

In recent years, there has been an increase in the number of pasture-type ticks of the Ixodidae family in the
vicinity of large cities, in urban biotopes and, in particular, in the territory of the West Kazakhstan region. We
have recorded two species of ixodids here: Ixodes ricinus (Linnaeus, 1758) and Dermacentor reticulatus Fabricius,

1794,

KuioueBble cj10Ba: MacTOUIIHBIE KN, HHPEKIUH, PaKTOPbI, BO3OYAUTETH, STU300THH. TIPUPOTHAS Ova-

TOBOCTbh, THAIHOCTHKA.

Keywords: pasture ticks, infections, factors, pathogens, epizootics.
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Teppuropus 3KO Ha ceBepe rpanuaut ¢ OpeH-
Oyprckoii obxacteio Poccum, rie ycraHOBIeHA MpH-
ponHas oyaroBocTh K3 u perucrpupyercs 3adoneBac-
MocTh 3TOM uHOexnueil. U3 47 agMHUHUCTPaTHBHBIX
teppuropuii OpeHOyprekoit oomactu 12 SBISIOTCS 3H-
JEMUYHBIMH 110 KJICIEBOMY BHUPYCHOMY SHIe(haUTy
[4]. [To nanubiM OI'Y3 «leHTp TUTHEHBI U ATUAEMHUO-
norun B OperOyprekoii oomacti» B 2010 1. B 3HAEMUY-
HBIX paiiOHax 3apa’keHHOCTh BUPYCOM KIICIIEBOTO H-
nedannTa UKCONOBBIX KIIEIIeH COCTaBWIIA B CPEIHEM
2%. JlOMHHUpYIOIIUMH BHAAMH 37€Chb SBISIOTCS
Dermacentor reticulatus (68,2%) u Dermacentor mar-
ginatus (24,6%). Y oTuX K¢ BHIOB Yalle BCEro oOHa-
pyxuBaroT aHTureH K Bupycy K3. OcHOBHBIM mepe-
HOCYMKOM BO30yIUTEINS KIIEIEBOTO YHIIE(aInTa 31eCh
cumTatoT Kientei Ixodes persulcatuus, koropsie BCTpe-
YaIOTCs 110 BCEU CEeBEPO-3allaJHON U LICHTPAJIILHOM Ya-
cTH perroHa. MIMeloTcs TaHHbIe O TeH/ACHIMH CMellle-
Hus apeana |. persulcatuus B 10)KHOM HampaBJICHHUH.
Exeroano no noBoy HamageHUs Kieweld B MEULUH-
CKHE OpTaHM3alUU 00pamarTcs OT ABYX A0 YETHIpeX
ThIC. YenoBek. Ciydan yKycoB KIEIaMH PEeTUCTPHPY-
FOTCS IO BCEH 00JIacTH, HO HAaOOJbINIee YHCIIO TOCTPa-
JaBIINX OTMEYAIOCh B roponax. B OpenOyprckoii 00-
JACTH CHUCTEMAaTHUYECKH PETUCTPHpYETCcs 3abojeBae-
MOCTh KJemeBbIM dHIedanmutoM (2009 r. — 6 caydaes,
2010 r. — 4 coyyas).

Marepuasbl ucciie0BaHusI: 3a epUOA PabOTHI
o0cnenoBano: 1476 MBIIIEBUAHBIX TPhI3yHA, 550 Men-
KUX HaceKoMosAHbIX (O0ypo3y6ok), 5400 momaimHux
JKMBOTHBIX (B TOM unciie 5072 royioBEI KPyITHOTO pora-
ToTro cKoTa, 110 momanei, 36 oserr, 166 cobdak u 16 xo-

meK), 23 exa, 7 CyCIIMKOB, 7 3aiIieB-pycakoB W 4im-
cutpl. OTpaboTano 7 182 maBuiko-cyTok u 466 dmaro-
4acoB.

Cobpano 28 093 umaro KiIeiei, U3 HUX C TOMAIII-
HUX KHUBOTHBIX 13 086 ocobeit, ¢ pactenuii — 14 966
ocobeif, a Taroke 2151 muunHky 1 2662 HUMEI ¢ Men-
KHX MIICKOITUTAIOIINX, 3alIIEB U €XKeH.

Jlis ompeneneHus BUAOBOTO COCTaBa KIIELIEH,
MIPOBOANIN cOOP MKCOAWA C KPYHHBIX MIIEKONHTAIO-
IIUX, MEJKHX ITO3BOHOYHBIX, a TaKXK€ C OTIEIBHBIX
Y4acTKOB TEPPUTOPHH, C yUETOM MO3aN4HOTO pacIpe-
JeTICHUS KIIeIel Ha TEPPUTOPHH.

Ha cremnpIx y4acTkax Kiemieii coonpaii Ha «BO-
JIOKYIIY», Ha JIYTOBBIX y4acTKaxX C BBICOKOH TpaBoi, B
necy Kieneit cooupany Ha ¢ar u3 BadensHON TKaHN
pa3zmepom 60x100 cm. IIpy HU3KOI YMCIEHHOCTH Kie-
LIl MCHOJIB30BaI COOp MKCOMOBBIX KIICIIEH Ha KH-
ByIO NpuUMaHKy (cobaxy). Jlist 3TOH 1eiau >KMBOTHOE
MIPEABapPUTEIHHO OCBOOOXKIANM OT KIEILIeH, a 3aTeM
BBIITyCKaId Ha OOCIEoyeMbIii yJacTOK, B KOHIIE JHS
KMBOTHOE OCMAaTpPUBAJIM Ha HAJIMYHE KIICIIEH.

YuuTsIBaau Kielen Ha MPOTSKEHUH BCETO CBETO-
BOTO JHS, B IEPHO.T HANOOBIICH aKTHBHOCTH KJICIICH,
YTO MO3BOJISIO ONPEEINTh HX BUAOBOM COCTaB U pac-
MIPE/IEIICHNE B 30HE 00CIEIOBAHMS.

Jlnist onipenenieHus BUjia UMaro Kielei monp3oBa-
JIUCh OMHOKYJISIPHOM Jiynold U mukpockonom MBC-1.
BuioByto npuHaIexKHOCTh yCTaHABIMBAIIN C UCIOJIb-
30BaHKeM omnpenenutencit [lomepannesa b.1. (1950),
CepatokoBoii I'.B. (1956), ®ununmnosoir H.A.(1977),
TIOMOIIIb B OIIPEAEICHUHN U TOATBEP>KAICHHE BUA UKCO-
noBbix kiemier . Ilocne onpeneneHust BUIOBOM MpH-
HaJUIeXKHOCTH, XMBBIX KJIeIel NOMENall B CTIeHalb-
HBIE TPOOUPKH C OITMIIKAMH.

Pucynox 1. Hcenedosanue na munvi Kiewjel.

JIsi  OLIEHKH 3IH300TOJIOTHYECKOH CHTyalMu
MIPUMEHSIINA KO3(QPUIUESHT HANPSDKEHHOCTH STIM300TH-
yeckoro mnpouecca (KHam), BBeAECHHBIH B NPaKTHKY
M.U. I'y1tOKUHBIM U JIp.

Koaddumnenr HampsHKeHHOCTH — ASIH300THYUC-
CKOT'0 IIpOIiecca BEIYHUCIIETCS 10 popMyJie:

Kmn=(Kox 3 x I1):100,

I'ne: Ko — ko3 ¢unment ogarooctu (romn);

3 — 3abomeBaemocTs (%);

IT — npeBanenTHOCTSH (%0).

Jnst BBUICHEHHsT BO3MOXKHOCTH pe3epBalliM |
TPaHCMHCCHH BHpyca JelKo3a KpPYIHOIO pOraToro
CKOTa TPH MOMOLIN HKCOMOBBIX Kiemen naboparop-
HBIC JIMHUH TOJOJHBIX MMaro BEIKAPMITHBAIIHN Ha GOJIb-
HBIX, MHQUIMPOBAHHBIX M 30POBBIX JXKHBOTHBIX. ITo-
CJIe Yero MPOBOAMIN JTab0pPaTOPHOE KyIbTHBHPOBAHUE
U MOJICKYJISIPHO-TEHETHIECKOE HCCIICIOBAHNE OIIBIT-
HBIX OCOOCH.



POLISH JOURNAL OF SCIENCE Ne 50, 2022

11

Ne No Bupe kieniei 3ananHo- ATpIpayckas AKTIOOMHCKAS Mamnrucrayckas
Kazaxcranckas o0yacTh obyacTh 00nacTh
00J1aCcTh

1 2 3 4 5 6

1 Ixodes laguri ++ ++ +

2 Ixodes crenulatus + +

3 Ixodes ricinus +

4 Ixodes redicorzevi + +

5 Ixodes occultus + +

6 Haemophysalis punctata | ++ ++ ++

7 Haemophysalis numidi- | ++ ++ +

ana

8 Dermacentor marginatus | +++ +++ + +

9 Dermacentor daghe- | ++ ++

stanicus

10 Dermacentor pictus ++ ++ + +

11 Rhipicephalus schulzei +++ +++ +++

12 Rhipicephalus rossicus + +

13 Rhipicephalus turanicus | + +

14 Rhipicephalus leporis + +

15 Rhipicephalus bursa +

16 Rhipicephalus pumilio + +

17 Hyalomma asiaticum ++ ++ +

18 Hyalomma marginatum | + +

19 Hyalomma scupense +++ ++ +

20 Hyalomma detritum + +

21 Hyalomma anatolicum + +

22 Hyalomma dromedary +

23 Hxcooosvie  knewu IX- | ++ ++ +

odes

24 Knewu Haemophysalis ++ ++ +

25 Knewu Dermacentor +++ +++ +++ ++

26 Knewu Rhipicephalus +++ +++ + +

27 Knewu Hyalomma

28 Kiienu HeyTOUHEHHBIC ++++ ++++ ++++ ++++

ApracoBble KIenu

Ornithodoros tartacov- + + +
skii

["ama3zoBrie Kkiremu + + + +
JT10 BCe

[pumeuanue: "++++" - OOMBIMIMHCTBO; «+++» — caMbIil pacpoCTpaHeHHBIN THIT; "++" - 0OBIYHBIH BHT; "+ -

peaKui BUg

Pe3yabTaThl U 00Cy:KIeHHUE:

IIpoBeneHHBIE HAMU CHIEIMATbHbIE UCCIIEI0BAHUS
COBpEeMEHHOH (hayHBI MKCOJOBBIX KJELIed Ha ceBepe
3KO noka3zainu, 4To 3/ech 00uTarT 11 BUIOB 3THX YJIe-
nucroHorux: Ixodes ricinus, 1. laguri, D. marginatus,
D. daghestanicus, D. pictus, Rhipicephalus schulzei, R.
rossicus, R. pumilio, R. turanicus, Hyalomma scupense,
H. detritum [1, 2]. Hau6onee MHOTOYHCIIEHHBIMHU | 10~
MUHHPYIOUIMMH B BECEHHUH mepuox Opimm kiemu D.
marginatus. Cneyet OTMETUTb, YTO UMEHHO Y 3TOrO
Buja kieneid B OpeHOyprckoit 001acTH yCTaHOBJIEHA
HanOoubIas 3apaxxeHHocTh KO.

OIHOTHITHOCTB KIMMata, payHbl U (HIIOPBI CMEXK-
HBIX C 3HAeMHYHbIMU 10 KD TeppuTopuii, oTHOCHUTENB-
HOE pa3HooOpasue OMOTOIOB IOMMBI PEK C Pa3BUTOMN
JIPEBECHOM M KYCTapPHHUKOBOM PacCTUTEIHLHOCTBIO TM03-
BOJISUTH TIPEIIIONIAraTh MPUPOAHYI0 o4aroBocTh KO Ha

3anane Kazaxcrana. B nessix mpoBepku 3Toro npearo-
noxeHus Obuta o0cnetoBana Ha KO ¢ ncrnosp3oBanueM
MOJIEKYJISIPHO-TEHETHUECKHX METOJIOB BCSI TEPPUTOPHS
3KO, npumsikaromias k OpeHOyprckoit oomactu (pucy-
HOK). {7151 3ToTO, B anpene-mae 2011 r. mpu smm300T0-
JIOTHYECKOM OOCJICIOBAaHUH CEBEPHOU YacTh 00JIacTH
BCEX JOOBITBIX HKCOAOBBIX KIIEIIEH JIOMOTHUTEIHHO
ncciaenoBamn Ha KO. Beero nccaenosano 3933 mact-
OMIIHBIX KJIEeIa, TOOBITHIX HA TEPPUTOPUH 5 aJIMUHU-
CTpaTUBHBIX PaOHOB U B mpuUropoze Ypanscka. B Tac-
KaJIMHCKOM palioHe JOOBITO U uccienoBano 2398 xie-
mieit (D. marginatus — 2338, D. pictus — 49, R. schulzei
— 8, R. pumilio — 3), B Bypnunckom paiione 21 ke
(D. marginatus — 19, R. schulzei — 2), B TepekTHHCKOM
paiione 439 kneureit (D. marginatus — 86, D. pictus —
11, R. rossicus — 40, R. schulzei — 302), B 3eneHoBcKOM
paiione 254 knema (D. marginatus — 104, D. pictus —
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4, R. rossicus — 14, R. schulzei — 132), 8 Uunrupayc-
KoM paitone 497 xiemeii (D. marginatus — 235, D. pic-
tus — 13, R. rossicus — 18, R. schulzei — 222, R. pumilio
—9), B mpuropoe Ypanscka 324 kniema .

JlaboparopHoe uccienoBanue Ha KO nposenu B
nojuMepas3Hoi remnoit peakiuu (ITL[P) B pexime «pe-
aJIBHOTO BPEMEHW», AJISl Yero HCIOJIb30Bald TECT-CU-
cteMy «AMmmuCeHc® TBE-FL», npennpusitie-usro-
toButesb — ®I'YH LlenTpanbHblil HAy4HO-UCCIIEI0BA-
TEIbCKUN WHCTUTYT SMUAEMUOJIOTUH
PocnoTpebnanzopa, r. Mockaa.

B onHOM ciyyae B OKpECTHOCTSIX paiilOHHOI'O IIEH-
Tpa noc. Yuarnpnay 11 mas 2011 r. 65010 moiimano 10
nacTOnIHbIX Kiemeil. OHU ObUIM ONpeNesieHbl 10
BUJIA, pa3/iesIeHbl Ha 2 TPOOBI IO 5 3K3eMILISPOB U UC-
CJIC/IOBaHBl Ha TYJISIPEMHIO, KJIEIIEBOH OOppenno3 u
K3. B ipobe cocrosiueit u3 5 D. marginatus BeisiBiena
PHK Bupyca xienieBoro sHiedanmura (aapec MyHKTa
coopa: ot moc. Yunrupmnay 283°, paccrosuue 9,3 km,
mmdp cexropa — 1743903642). Ora yacte YnHrHpna-
YCKOT'O pailoHa HaXOUTCsI Ha CEBEPO-BOCTOYHOM OKpa-
uHe 3KO. B uenom agMuHUCTpaTUBHBIN pailoH 3aHU-
MaeT mionans 7200 kKM%, HaceJeHHe ero COCTABISET
0K0J10 18 ThIC. yenoBek. OCHOBHOE 3aHITHE HACEJICHUS
— 3€pHOBOE MOJIEBOJICTBO U )XKMBOTHOBOJCTBO. Teppu-
TOpUS pailoHa HEMOCPEACTBEHHO rpaHUuuT ¢ Poccuii-
ckoil Peneparueii, rae Toabko peka Miek, mupruHoro
B 10 M, otnensiet ot Unekckoro pationa OpeHOyprekoi
obnactu.

ATMHHHCTPATHBHBIE Pai0HbI

VY4acToK BBISBICHHUS NOJOXKHUTENBHO pearupylo-
mux Ha KD xiemeit D. marginatus naxoaurcs B ceBep-
HOM mojoBUHE YTBa-Miekckoro Mexaypeubs Ha
IToxypansckoMm miato, Jyig KOTOPOro XapaKkTepHa pac-
YIEHEHHOCTh JaHamadToB. Ha nimakopHBIX ydacTkax
pacmoyiaraloTcsi CyXOCTENHbIe MOJBIHHO-371aKOBBIE
pactutenbHbIe coolmiecTBa. B oBparax mpouspactaror
371aKOBO-Pa3HOTPaBHbIE COOOIECTBA C KyCTapHUKaMHU
YMJIMTH, TaBOJITH, CTETHOTO MUHIAA. Brons Oeperos
CTEMHBIX peyeK, TaKUX Kak bepe3oBka u Auiel, pacno-
JIOKEHBI MBHSAKU, TPOCTHHUKH, 3aPOCIH POTo3a U OCOK.
OKaHTOBKY OEperoB 3THX PEK COCTABIIOT ME30Tajo-
(buIbHBIE JTyTa ¢ 3apOCISIMU YUIUTH U TaBonru. Kpyn-
HBIE JIepeBbs (TOMONb U BA3) peaku. Mecramu pacro-
JIO’KEHBI JIECOMOCAIKU U3 BsI3a TOHKOJIMUCTHOTO, KJI€Ha
U KyCTapHUKOB Kaparansl. B moiime p. Mnek, npumsi-
Kalolllel ¢ ceBepo-BOCTOKA, OOBIYEH CepeOpUCTHIN TO-
II0JIb U BETJIa, TEPHOBHUKH U KEBUYHUKU.

KpymHble XUBOTHBIE IMpPENCTaBICHBI KOCyled U
KabaHOM, JHCUIIEH B KopcakoM. Baoss Oeperos peduex
oburarotr 600pel 1 HOpkU. Ha makopax BcTpedaeTcs
cTenHoi xopek. POHOBBIMU BHIAMH TUIAKOPHBIX CO00-
IIECTB TPBHI3YHOB SIBISAIOTCS OOJIBIION M Malblil cyc-
JIMKH, OOBIYHBI CTEIHAS MHUITyXa U OOBIKHOBEHHBIH X0-
MsIK. OCHOBY IpyIIIBI MBIIIEBUAHBIX TPBI3YHOB, BCTPE-
YaOIUXCA  NPEUMYMIECTBEHHO  BO  BIAXHBIX
MECTOOOUTAHUSAX, COCTaBJSIIOT JIECHAass M JOMOBas
MBIIITH, OOBIKHOBEHHAS M BOJSHAs IMOJICBKH. B moiime
p. ek x HUIM MOXXHO 00aBUTH PBIKYIO HOJEBKY U
JKEJITOTOPIYI0 MbIb. V3 HaceKOMOSAHBIX OOBIYHA
OOBIKHOBEHHAs Oypo3yOKa.
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PHCYHOK . Pe3yIbTaThI 00C/IeI0BAHNSA ceBepHOl YacTh 3anagHo-Kazaxcranckoi 00.1acTH Ha KIemeBol sHNedaanT

@ Mecro srutora kaemeii Dermacentor marginatus,
v KoTopeIx obHapy:xeEa PHK eupyca knemeroro srnedanura

Tepputopusn, odciegoBasHas Ha KIemeBo 3anedaInT

Kiumar 3toro paiiona, kak u Bcei 00JacTu, OTIIH-
YaeTcs BHICOKOW KOHTUHEHTAIbHOCTBIO. DTO MPOSIBIIS-
€TCsl B IOBOJIbHO PE3KUX TeMIepaTypHBIX KOHTPAcTax
JIHS ¥ HOYH, 3MMBI U JieTa, B OBICTPOM MEPEXOie OT

. IlMoxTeibai - mocenok, rae y e
K BHPYCY KJIemMeBoro 3anedanara

BEIABJIEHbI AHTHTEIA

3UMBI K JICTY IIPU KOPOTKOM BECCHHEM NEPHUOJILC. B 10
K€ BpCMs CEBEpHasA 4acCTb O6J'IaCTI/I, IO CpaBHCHUIO C
I0KHBIMHU, UMCCT Ooiee YMCEPCHHBIC JICTHUC TEMIICPA-
TYPpbI BO31yXa, HCCKOJIbKO MOBBINICHHOC YBJIAKHCHUC,
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0oJiee MOIIIHBIA CHEXKHBIN TOKpOoB. CyMMa OCaIKOB 3a
rox coctaBisieT okosio 270-300 mm. be3amMopo3HsIit Tie-
puoxn mnutcs okono 140 nued. IIponomKUTENBHOCTD
3UMBI C YCTOHUMBBIM CHEXHBIM ITOKPOBOM COCTaBIISIET
125-130 nHelii.

B mnocnennue Tpu rona Ha yyacTtke, riae oOHapy-
JKEH BO30YIMTEINb KIIEIEeBOro 3HIedannTa, OblIn co-
OpaHbl IpeacTaBUTENN 6 BUAOB MKCOAOBBIX Kieei
(D. marginatus, D. pictus, R. schulzei, R. rossicus, R.
pumilio, 1. ricinus). 13 3309 xnemeit 2849 ocobeii
(85,9%) ompemenenst kak D. marginatus. Jlamee mo
y6eiBatoreit umyt R. schulzei — (6,8%), R. pumilio —
(4,3%) u D. pictus (2,4%). OcranbHsie 1Ba BUIa B ¢60-
pax peaku. Cpenu HEX Haubosee uHTepece l. ricinus,
SIBIISIOIIMIACS OJHUM U3 KIACCHYECKUX MEePEHOCUUKOB
KD, HO Ha ceBepe 00JIACTH €r0 HAXOIKH CIUHUYHEIL.
MBI He HCKIIOYaeM, YTO, KAK U B CMEXHBIX pailoHax
OpeHOyprckoit 00J1acTH, MPUPOIHAST OUYArOBOCTh KIle-
IIEBOTO 3HIe(anuTa 31ech GopMupyeTcs Haubolee
MacCOBBIM BHJIOM MacTOMINHBIX Kietei — D. margina-
tus, HO 3TOT BOTIpOC TpeOyeT AambHEHIIEro N3y YCHHUS.

D. marginatus 6iaromapsi BBICOKOH 3KOJIOTHYE-
CKOH TUTACTHYHOCTH IIMPOKO PACIPOCTPaHEH IO BCeH
teppuropuu 3KO. Ero Mo>xHO BCTPETUTH KaK B IoiiMax
MPOTEKAOIIUX 3/1eCh PEUCK, TaK M Ha CTEMHBIX ydacT-
Kax. B noiiMe oH npeanoduTaeT pa3peKeHHbIE WIH OT-
KPBITBIE IPOCTPAHCTBA ¢ KyCTaPHUKOBBIMU 3apOCIIIMHU
U BBICOKOH TpaBoil (TepH, COJOJKA), B CTEMH — BIIaXK-
HBIE 3alaJWHbI C Pa3BUTBIM TpaBocTOoeM. B Takux Mme-
CTax KOHIICHTPUPYIOTCS MBIIIEBUAHBIE TPHI3YHBI, SB-
JISFOIIHECS TIPOKOPMHUTEISIMU TIPEHMAarHHAIbHBIX CTa-
I pa3BUTHSA TapasWTa, a TaKkKe peryIsIpHO
BBIITACaeTCs KPYIHBIA POTaThIi CKOT — OCHOBHOM XO-
3SIMH B3pOCIIOH (pa3bl WICHHCTOHOTUX. YUYUTHIBAs TO-
BCEMECTHYIO pacnpocTpaneHHocTs D. marginatus, Mt
mpearoiaraeM oOHapyKEHHE HOBBIX ITYHKTOB ITUPKY-
nsimmu Bupyca KO. OHu MoryT ObITh 00HapyskeHBI, B
HEPBYIO OYEpellb, B CPEIHEN YacTU AOJIMHBL p. Ypal
MEXIy YpalbCKoM M ycThbeM peku Unek. Bo3MoxHbI
Takye HaxoJ kU 1 Ha IToaypaiabCKOM ITaTo BIOJIb CTETI-
HBIX peK.

B mennmumHcKux opraamn3anusx 3KO Bee gare pe-
THUCTPHUPYIOTCS CIydaW HamMaJeHHs KIICIeH Ha Yelo-
Beka. Tak, B 2011 r. 3a BeceHHe-JIEeTHUI IEpUOJT OT YKY-
COB MKCOZOBBIX KJIEIIEH MOCTpasaio U 00paTHIIOCh 3a
MEIULMHCKOM moMoIpio 138 sxuTenei 00J1acT, B TOM
ymciue 105 u3 Ypanbscka. Bcero koMmniaekcHo Ha Kielie-
Bble MH(eKnnu, B ToM unciie Ha KO, namu nabopa-
TOPHO HCCIIEZIOBAHO C OTPHIATENFHBIM PE3YyIbTaTOM
100 CHATBIX C MIOAEH KIIEIIEH.

Kak m3BecTHO, OONBIIMHCTBO 3apa)XCHUI BUPY-
com KD mpuBOAMT K MHAINMIApaHTHOMY TEUECHUIO WH-
(hex1uy ¢ pa3BUTHEM HMMYHHUTETa. BupycHelTpanmzy-
IOLIME aHTUTENIA COXPAHAIOTCS B KPOBH YEJIOBEKA MHO-
rue roael. Ilpomecc ecrecTBEHHOW HWMMyHH3aLUU
HaceleHUs B NPUPOAHBIX OuYarax SIBJISIETCS OJHOU W3

Ba)XHBIX SMHIEMUOJIOTHYECKHX ocobeHHocTel KO.
HanbGomnee 9acTo 3T0 XapakTepHO B MPUPOAHBIX OYarax
C HM3KUM D>IUAEMUYECKUM IOTEHIUAIOM. BBHIIBUTH
ciydan 3abosneBanus KD B creproil gopme MOKHO
TOJIBKO IIPU CEPOJIOTHUECKOM UCCIIEI0OBaHUU.

Jnst yrounenus curyanuu no KO mposenen pe-
TPOCIICKTUBHBIA aHanu3 3aboneBaemoctd 3a 2010-
2011 rr. B Yunrupnayckom paitore. B xone usydenus
JOKYMEHTOB U ocMoTpa 6oipHBIX B LIPB ycTanosneHo,
YTO JIMXOPAJOYHBIX 3a00JCBaHWN HEBBIACHEHHOM
STHOJIOTHH TI0CIIE YKYCOB KJIEIAMH 32 3TOT MIEPHOJ HE
oOHapy>xeHo. Bce neranpHble Ciydan ¢ HEBpOJIOTHYE-
CKOM KIIMHHUKOH 3aperuCTpUpOBaHbI KaK MHCYIIBTH 03
MIPEIIECTBYIOLIET0 JUXOPaAOYHOTr0 CUHAPOMA, Ipe-
HMMYIIECTBEHHO Yy JIMIl MOXKHJIOTO U CTAPUYECKOro BO3-
pacra. He BBISIBIICHBI TALMEHTHI C HAIMYUEM aTpodu-
yeckux 3a00JieBaHMH MBI 1€ U BEepXHEll wacTu
rpyHOH KiIeTKU. B pailoHe He 3aperucTpupoBaHsl ClIy-
yau CMEpPTH MH(EKIIMOHHOH 3THOIOTHH. B uTore Ham
HE yJaJI0Ch IIOJIyYUTh IPSIMbIE UM KOCBEHHBIE TaHHBIE
0 BO3MOXKHBIX 0ONBHBIX K3.

Taxum 00pa3oM, BIEpBbIC BEISIBICHA CIIOHTaHHAS
3apaxxeHHOCTh BUpycoM KD wiemeit D. marginatus u
TIOJTy4eHbI CBUACTEIHCTBA LUPKYJSIIAN 3TOH MHpEK-
LMK cpeau HacelneHus Ha ceBepo-BocToke 3KO. Vera-
HOBJICHA BBICOKAasl YHCICHHOCTH Kiemiei D. margina-
tus, uX TOMUHUPYIOIIEE MOJIOKEHUE U TECHBII KOHTAKT
¢ HaceneHueM. B KazaxcraHe, kak U3BeCTHO, HAHOOIb-
niee 3MuAeMHoIorndeckoe 3HaueHue npu KO umeror
ukcomossie kienn |, persulcatus, D. pictus u D. mar-
ginatus [3]. /IBa mocneHuX BH/Ia IIMPOKO PACIpoCTpa-
HeHbl Ha ceBepe 3KO, moatoMy MOXKHO Ipeanosarath
OOHapy)XeHHE HOBBIX MECT IHPKYJSAIUM BHpYca, B
MEPBYIO OYEpENb, B TOJIUHAX pek Ypai u Unek.
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AnHjaTna

Craumonap bareic Kazakcran, JKonibex aypaHblHIa oOpHaynackaH. Ka3akcTaHIblK —FaJbIMIap/ablH
3epTTeyiHIe, Oy CTal[HOHAp KaiTanaHOaWThIH, OamamMacki3 60Jbin TaObu1aabl. COHIBIKTAH a4 MYHBIH FHUIBIMU
MaHBI3IBUIBIFEL 30p. Ochl atanrad aymakra 200-IeH acTaM aFaIlThI-OYTallbl ©CIMIIK TYpJiepi: KalblH, Kaparai,
Maiikaparaii, KoliMIi eMeH, UTMYPBIH, KoKTepeK eceni. OpMaH mapyambUIbIK, OPMaH CaKTay KoHE OpPTKE KapChl
mapajapAblH, COHBIMCH KaTap HOTIDKEN] FBUIBIMU-3CPTTCY KYMBICTAPJbIH OpPbIHAAJIMayblHa 0OalJIaHBICTEI
CTallMOHAP.IBIH Ka3ipTi )KaFIaifbl HaIapiIaasl, ©CeTiH ociMaikTep Typiepi 100-re xernei oThIp.

Scipece CMCH aralllblHBIH CaHbIHBIH a3alOblHA >KOJI 6epMeyL[i 0acThl Ha3apJia YCTAYbIMbI3 KaKCT 60J'II[BI,
COHJIBIKTAH OJIAPIBIH Ka3ipri >KaFmaWbIH 3epTTey, KOJAaH OcCipily epeKIIeliKTepiHe aca MOH Oepy aiMaKTHIH
©3€KTi MacelienepiHiH 0ipi O0JbI TaObLUIabL.

Abstract

The hospital is located in the West Kazakhstan, Zhanibek district. According to Kazakhstani scientists, this
stationary is unprecedented, non-alternative. Therefore, it is of great scientific importance. More than 200 species
of trees and shrubs grow on this territory: birch, pine, fir, common oak, dogrose, Aspen. Due to the failure of
forestry, forest conservation and fire prevention measures, as well as effective research work, the current state of

the station worsened, species of growing plants did not reach 100.
Particular attention was paid to prevention of decline in the number of oaks, so the study of their current state,
paying particular attention to the features of artificial cultivation is one of the pressing problems of the region.
Tyiinai ce3aep: crauumoHap, KOJIMI1 EMEH, (bHToueHOTI/IKanLIK, JEHIPOMETPHUSIIBIK, MAPLIPYTTHIK JKOPBIK.
Keywords: stationary, common oak, phytocoenotic, dendrometric, route hike.

Kipicne

Cranmonap bateic Kazakcran o06:bichl, XKoHiOek
aynaHbIiHIa opHanackaH. JKoHiOex crarmonapsr 1950
spuiaapbl Exin men Opai e3eHepi apaibIFbIHIarbl
KEIICH I OMOTEOIIEHOTHUKAIBIK 3ePTTEYJIED YIIIH JKOHE
Kacnuii maHpl OHOATBIHBIH — TY3[bl, OpPMAaHCHI3
JKepiepiHae IeNeHT Kyprak jKarmaimaprma opTypii
MaHBI3bI 0ap OpMaH eKIeJNepiH ecipy YIIiH KYpbULIbI
[3].

TakbIpbINTHIH ©3€KTLIIr1 KYPFaKIIbUTBIK
KaFmaiina (Kyprak jana MeH IIeledT) opMmaH ecipy
TOXipubeci epekire Karail ecy XaFmalbIHIa OpMaH
OKOXKYHENEpiHiH JKYMBIC ICTEY  epeKIIeTKTepiH
3epTTey YIIiH YJIKeH MaTepuand OepeTiHIiriMeH
aHbIKTaNanbl. Jlom OCBl JKepae KOopIiaraH OpTaHBIH
HIeKTeyJi (paKTOpIapbIH aHBIKTAY XKOHE araiiTap MeH
OyTanap/pH, OJIapJIbIH acepiHe oeimaerny
MEXaHU3MJEPiH 3epTTey OHail. MyHmail 3eprreyiep
OpMaH DKOJIOTHSICHI Typajibl OuTiMAI KEHeWTyre raHa
eMeC, COHBIMCH KaTap IPaKTUKAIBIK Macesenepi
nrenryre Je kemekrecemdi [1].

OcbiraH  OalTaHBICTBI  OciiMmenTeH, Oepik
KOpPFaHbIC OpMaH JKYHenepiH Kypy MYMKIHIIriH
3epTTey MaHbI3nbl. COHBIMEH Karap, OpMaH eKIenepi
oAl aiMakTa eriIreHAIKTEH, KOCBIMIIA bUIFaifa 1a
aca MoH OepyiMi3 KaKerT.

JKoHibek cranuOHApBIHAAFBI KOIIMIT E€MEHHIH
HIOJIEUTTI 30HAa/a KOJIIAH OcCipy TEXHOJIIHSCHl MeH
epeKIIeNIKTePiH 3epTTey KaeT OOJIBII TYP.

3epmmey adicmepi men Mmamepuanidapol

bi3 3epTrereH opMaH OHOTEOLEHO3/1APhl IIBIFY
TeriMeH (TaOWFH, >kacaHzpl), skackiMeH (5 - TeH 100
yKacKa JeHiH), OMOJIOTHSIIBIK SPTYPILIITiMeH (aramTap
MeH OyTajapIblH Typiiepi), KypaMmbiMeH (TIOJIM JKoHE
MOHOKYJIBTYpaJap), ecy OpbIHIAPBIHBIH XKaFlaibIMeH
(aliMakTBIK ~ aBTOMOp(TapAaH,  WHTPa3OHAIbBIbI,
THAPOMOP(THl TONBIpAaKTapFa JeHiH) >xoHe Oacka
KOpCETKIITepiMeH epekienenei [4].

3eprTey OaphIChIHAA Kenecife Oakpuiaymap MeH
eJIIIeMAep KYPri3inmi:

1.  Hennpomerpusuiblk  omictep.  OHmarsl
ydackenepae OWIKTITI MeH jauameTpi OoWbIHIIA
araluTap/ibl XKarnmnai KaifTa ecernrey ’y3ere achIpbuIIbl.
Byt yuackenep: ajbln skaTKaH anaHbIMEH (SKeKe TypraH
araiTap, opMaH jkKoJjakrapsl, kesemi 0, 5 ra geHinri
yCaK IIOKbUIAp MEH aJKalTap), XaChIMEH, TYKbIM
KypaMbIMEH JkoHe 0acka /Ja KepceTKiluTepiMeH
epeKIIeIeHEe Il

2. bBuOMeTpHsUIBIK KepceTKimTep OoHbIHIIA
aFaIThIH OMIKTITI MEH YKHU1JIT1, )KaIbIpaKTap CaHbl MEH
Maccachl aHBIKTIIBI [7].
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3. OuTONCHETHKAIBIK  omicTep  OOHBIHIIA
CTaIlMOHapAarkl OpPMaH EKMeJIePiHiH, COHBIH iNmHIe
€MCH aFalllbIHBIH (PUTOIIEHETHKAIBIK KYPBUIBIMBI MCH
OMOJIOTHSUITBIK MaHbI3bI AHBIKTAIIBI.

4. MapupyTThIK 9Jici apKbUIbl CTallMOHApAAFbI
KOTI Ke3/IeCEeTiH, Ka3ipri Ke3re JACHiH )KaKChl CaKTaFaH
OCIMIIKTEpIiH TYpJIepiHe cumarTama oepiyii.

3epmmey nomuoicenepi

3epTTey = HOTIDKEJEpiHE  KeleTiH  OoJcak,
CTAlMOHAD ayMarblHIa JCHIPOMETPHUSIIBIK  9JIiC
OoifbIHIIIA 3ePTTEY )KYMBICHI )KacaubIHIbl. EH anapiMeH
3epTTENiN OThIPFaH €MEH aFalllbIHbIH CHCTEMATHKAIBIK
OPHBI aHBIKTAJIBIH/IBI.

Tun: Eukaryotic

MaTwansik: Plantae

Beuim: Angiospermae

Kaacc: Mognoliopsida

Karap: Fagales

TykbiMaac: Fagaceae

Tysic: Quercus

Typ: Quercus robur L

Emen (Quercus) — maMmarrap TYKbIMIAChIHA
JKATAThIH, KAIMBIPAK TACTAHTBIH HE MOHIT JKACHLI
aramrap. EmMeH Oasy (KuWblpMa — CEKCEH JKBUIHAi)
eceni. XKaprik cyiirimn aram. OH Oec — ammbIC XKbUIIA
xkeMic Oepe GacTaibl. OpOip TOPT — CETi3 Kb CallblH
JKaHFarbl keOelie Oepeni. bec ’ky3 — MBIH JKbUT JKoHE
OJIaH Ja Kol YakbIT (MbIcainbl, JIutBanarsl CTeaMyKu
TaOUFu cas0arblHAArel €MEHHIH JKachbl — €Ki MBIH
KBUIFA  KYBIK)  ecim  Typansl.  [llammarrap
TYKBIMIACHIHBIH 25 TybICH, 500-550 Typi Oenrimi, an

eMeH TybIChI- QUErcus myrwue xy3i OoibiHma 45 Typi
oenrim, TM/I enpepinae 20 Typi, Kazakcranna 1 rana
Typi Oenrimi. Aunmarer, JKamObu1, Typkicran
OOJIBICTapbIHA KOrajlaHJblpy MaKCaThIMEH erijieni.
BKO-na JKaiiblk ©3¢HiHIH *KaHbUIBIM OpMaHIaPbIH/A,
Bepii aynaHblHAa *Kajmak >KarblpakThl K9JIMIT eMeH
ke3aecei. KasakcTaHHBIH KbI3bLI KiTAOBIHA €HTI31ITeH.
JKoHibek cTalMOHApBIHAA KOTJIJaHIbIPy MaKCcaThIMEH
KOJNJaH OTBHIPFBI3BUIFAH KONIMIT €MeH Ke3Jecei.
Ewmennin Owmiktiri 40 — 50 m. [lini OipHeme >xyaH
OyTakTaH Typaabl, TUTIM-TUTIM OOJBIN KapBLIFaH,
KOHBIP CYp TYCTi KalblH KaOBIKIeH KamTanraH. JKac
OpKEHI JKaIbIPaKChI3, KbI3FBUIT-KOHBIP OOJBIN Kelemi.
XKansipars! ipi (Y3bHIBIFE 7 — 20 cM-1Ieii), TOHTeNeK,
KOIO Kachul TycTi. PeHci3 rynzaepi napa XbIHBICTHI,
aTaibIK TYJIi ChIPFa Tpi3/li, aHAJIBIK T'YJIi )KeKe-)KeKe He
€Ki — yITeH Oipirin, Tyl cabaFblHa IIOFBIPJIAHFaH.
Coyip — MamblpAa rynjien, KbeIpKyHek — KaszaH
aitmapeinna okemic Oepemi. TyKbIMBI — KaHFak.
XarrarplHaH Mad a3bIFBl  KOHE Kode Kocmachl
JalpiHAanansl. EMeH KaOBIFBIHBIH KYpaMbl WK 3aT —
TaHWHTe Oaill, ollap METUIMHAAA, Tepi OHEPKICiOiHIe
konmanputanel. Cyperi KaTTel opi Oepik, aca Oaraibl
KYPBUIbIC MaTepUallbl PETIHAE OHEPKAciNTe (MBICAIIHI,
KeMe, BaroH, kuhas xacay, T.0.) maiganaHsuragst [5].

3epTrey OOBEKTUICPIHAC KOI KEe3AECeTiH Kasipri
Ke3re JeHiH )KaKChl CaKTallFaH OCIMAIKTEpiH 8 TypiH
Kapacteipapik.  Betula L., Syringa josikaea.,
Amelanchier., Convallaria majalis L., Tilia L., Acer L.,
Berberis L., Quercus robur L. ©cy tuntepi MeH
epeKIIeNiKTepiHe Kapail TaHmaIbIm, anbHIb! (Kkecte 1)

Kecre 1
3epTTey 00BEKTiIepiHAe Ke3IeCETIH OCIMIIKTepre CHIIaTTamMa
Tipmrimix eTy . . .

Typ TyxpiMaac dhopaacs OKeJIlHIeH Xepi ErinreH bl
Betula L Betulaceae Me3sodur Peceii 1958

Syringa josikaea Oleaceae Me3sodur Benrpus 1958
"Ameldnchier Rosdceae Mesodur Peceit 1957
EO”"a"a”a majalls | | jliaceae Mesodur Peceii 1950-1960
Tilia L Malvaceae Me3sodur Pecei 1950-1960
Acer L. Sapindaceae Mesodur Peceit 1958

Berberis L. Berberiddceae Me3sodur Pecei 1955

Quercus robur L. Fagaceae Mezogur Peceil 1951-1953

JKorapwiga 3epTTey 0OBEKTICIHAE KO KE3/eCETiH,
COHBIMEH KaTap Kazipri Kke3re JediH KaKChl CaKTalFaH
aramTap/IbIH Ti3iMi j)kacakTanFaH. KpIcKamma TOKTaIbIn
KETCeK, OapibIK aramTapslH TipOIUTIK €Ty (opMachl

Mme3odutTi, Syringa josikaea Benrpusiman okelince,
KaJIFaH aramTap KepIiriyiec kaTkaH Peceil eniHiH xkep-
JKEpIHEH OKENliHill, eTiNreH OoJaThIH. AFamTap/IblH
eTiNreH XbIaps! op Typai [10].

Kecre 2

EMeH KaybIMJIaCTBIKTapBbIHBIH CAJILICTBIPMalibl OMOMETPHSUIBIK KepceTkimrepi (2020-2021, 2021-2022 xx.)

JKanbIpbIKTHIH CaIMaFbl, T

— JKanbipakTbig KanrakTelg
KaybsIMIacThIKTBIH TYpi Kunan anmpisran | Kenripirrennen 3BIHIBIFBI, CM caJMarsbl, T
YBIMIACTBIKTBIH TYP 6oiina KeriH Y3BIHA ’ ’

2020 2021 2020 2021 2020 2021 | 2020 2021
EMmeH-imxyryn 2,98 2,90 |281 2,78 4,5 4,6 3 3,01
KaybIMIACTHIFbI
Emen-kaparam 2,85 |2,80 |2,08 2,01 |38 3,8 |28 |28
KaybIMIACTHIFbI
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Ocpl KecTene €Ki eMeH KaybIMIACTHIKTApBIHBIH
CaNBICTHIPMAIBI  OMOMETPHUSIIBIK ~ KOPCETKIITEpiH
CaJTBICTBIP/IBIK. Hotmxkecinme alTapbIKTaM
O3TeNIUTIKTep/i OaiiKaMasbIK, NErCHMEHJIC OJapIblH
aypyJapblHIa ©3TeNIUTiKTI 0alKaablK. EMeH-1HXyTyI
KaybIMIACTHIFBIHIA  KE3JICCETIH €MEH  aFallTapbl
JKaIrpIpaKk KypTTapbl >KereHiH OalKacak, al eMeH-
Kaparail KaybIMIACTBIFBIHIAFEl EMCHJIICP YHTAKTHI
KeTepyMeH aybIpFaHbIH OaiKaIbIK [6].

Emern wmomenmertepi  1951-1953  xwuimapsr
Kypbuiabl. JKoHiOek cTanroHaphIHAa KOAIMI1 eMeHiHIH
OapiBIFBI  OEPITiK KAHFAKIEH OTBIPFBI3BLIFaH. Exi

‘ AT

Kacap KeIIeTTep OTHIPFBI3BUIFaH Oip FaHa y4acTOK
(mernponapkTe) 6ap. XKanrakTapIel xKepToie[e KyMaa
CaKTaJpl, all ErUINeH YaKbIThl KekTemje.TonbIpakThl
JMafbIHIAY YIIH: apaMIIenTep/i KO VIIiH OHBI €Ki
JKBUT OO¥BI Oy acTBIH/A YCTAIbI, all Kep KBIPTY 28 cM
TepeHIiKTe Kyprizinmi. Ery ajnmeiHAa KyJIbTHBAIUS
xyprizuimi. JKaxrakrap 15-20 cM  TepeHIIKTeri
HIYHKBIpJIapFa OeceyAeH erii.

EMeH yHTaKTBI KerepyMeH aybIpanbl, KOHE OHBI
aH[a-caHIa KambIpaK KYpTHI )KeUTiHIH aHBIKTaAbIK [8].

K -

Cypem 2- anblpax mbl arceyi

Kopuvimuvinout

XKbul caliblH ©CIMZIKTEp oJieMi, >Kallbl TaOWUFaT
CHSIKTBI, a/laMJIapZbIH SpeKeTTepiHeH KoOipek 3appan
mereni. Kopreita aiitkanma, ocel atairan aymakra 200-
JICH acTaM aramiThl-OyTanbl eciMIiK Typyepi ecce,
OpMaH MIapyanbUIBIK OPMaH CaKTay jKOHE OpTKE KapChl
HIapanap/blH, COHBIMEH KaTap HOTIKENl FhIIBIMH-
3epTTey XKYMBICTAP/IbIH OPbIHIAIMaybIHa OalIaHbICTHI
CTAIMOHAPJIBIH Ka3ipri >KaFjaibl Hallapiaabl, ©CeTiH
eciMaikTiH Typiaepi 100 - re sxkerneit oTep. MyHBIH
Oopi  opTYpai  SKOXKYHEIEepAiH e3repyiHe I KOHE
KOITEreH araluTap/blH, OyTanap/blH jKOHE IIeITeciH
OCIMIKTEp/iH  JKOUBUIybIHA  OKelleIi. OcbIran
OallaHBICTBI  KOPEKTIK  Ti30exk  Oy3putanbl, OV
KONTEreH >KaHyapiap TYpJiEpiHiH MUTPanusICHIHA,
COHNal-aK OJIapABIH KOWBUTYBIHA BIKMAT eTei.
Bornamakra KIMMaTTBIH ©3repyi OpBIH ajlajbl, OHTKeH1
KOpIIAFaH OPTaHBIH >XKaFlaiblH KOJANTBIH OenceHni
(axTopap enzi GoamMaiibl.

CoHbIH iIIiHAE €MEHTe aca MOH 0elyiMi3 KaXeT.
3epTTey HOTIDKENIEpi €MEH aralllbIHBIH —TIPIILTIK

JKaFgalbl  KaHAaraTTaHApJBIK  JICHreiJe  eKeHiH
KepceTTi.MapmpyTThIK ~ JKOPBIK  Ke3iHae  eMeH
aFallbIHBIH ~ YHTAaKTBl  KOrepyMeH  aybIpPaThIHBIH

Oaiika/ibIK, OChI aypy/blH AJIIbIH ajy MaKcaThIH/AA KY3
aiimapbiHa JaibIHIBIK )KYMBICTAPBIH JKYPri3y Kaxer.
EMeH-1HXKyTY1 KaybIMAACTBIFBI €Ki JKBUIABIK EKIIe
apKbUIbl ETUITeHAIKTEH, op TYpJl aypyjapra Te3imIi
Oosibin  keneni. Cupek >KOWBLIBIT 0Oapa >KaTbIpraH
OCIMJIIKTIH ©31H FaHa eMec, OJapJIblH OCy OpTachIMEH
Oipre sFHHM, SKOXKYHENIK TYPFBIIAH KeIeH i KopraraH

#oH.COHIBIKTaH OCIMIIKTEP/IiH KaXeTTi
(akTopIapbIMEH KaMTaMmachl3 €TiTyiH alKbIHIANTHIH
KOPCETKIIITEepre aca MOH OepyiMi3 Kaxer.
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JlaHHOM cTaTbe MPUBEICHBI NMPEIBAPUTENBHBIE PE3YNbTAThl U3yUEHHsI HEKOTOPBIX NPEACTABUTENEH U3 OT-
psina Cocinea WHTPOAYIMPOBAHHBIX PACTeHUH AHIMKaHCKOW 06iacTu. B xome diopucTrko-(hayHHCTHISCKUX
HCCIIeIOBaHUN ObUIM IPOAHATM3UPOBAHBI CEMENUCTBA, POJBI M BHUJIBI MHTPOIYLIUPOBAHHBIX PACTCHUN M KOKIHT
pEruoHa U COrjIacoBaHbl UX HA3BAHUSA 10 COBPEMEHHOU CHCTEME.

Abstract

This article presents preliminary results of the study of some representatives of the Cocinea order of intro-
duced plants of the Andijan region. In the course of floristic and faunal studies, families, genera and species of
introduced plants and coccids of the region were analyzed and their names were agreed according to the modern

system.

KaioueBsie ciioBa. IHTpoayKIms, KOKIUIBL, IeHapodaopa, TpaHchopMalust, 3HTOMOopayHa, 3BOJIOIHS.
Keywords. Introduction, coccids, dendroflora, transformation, entomofauna, evolution.

OMHO W3 NPUOPHUTETHHIX 33724 COTPYIHUKOB 5B-
JIAETCS IIPUBO3 IEPEBBLEB U KyCTAPHUKOB U3 Pa3HBIX pe-
THOHOB Ul OJ1aroyctpoiicTBa u o3esneHeHus. MHTpo-
IyUUPOBAHHBIE PACTEHHUS - JEPEBbA U KyCTAPHUKU WI-
paloT BaXHYIO POJIb B CO3J[@HUM TAPKOB M aJICH,
IpyiaBas JHOA5IM 3CTETUUYECKUIM HacTpOH.

KoneuHo, TpeOyeTrcss HECKOJBKO JIET, YTOOBI
c(hOPMHUPOBAHUIO U aJIANITAIIUIO0 HOBYIO JeHAPOdIOpY
K IpyTroi cpeze.

HemHOro mo3xe HWHTPOXYHHPOBaHHAS TpyIa
pacTeHH IOCTEIIEHHO HAYHET (POPMUPOBATH YCTOWIH-
BbIe momyysinuu. Ha camoMm jene ocHOBHasI IeNb MH-
TPOAYKIIUH - YMEPHUTh KUCIOPOAHBIA OajmaHc B aTMO-
chepe, m OTH Tporecchl TpaHCchOpPMANUU, HECO-
MHEHHO, 00YCJIOBJICHBI aHTPOIIOTEHHBIMH (PaKTOPaMHU.
DTH pacTeHHs HE TOJIbKO oboramaroT (Gopy peruona,

HO ¥ BBI3BIBAIOT U3MEHECHHS (hayHBI HACCKOMBIX, (hop-
MHPOBAaHHE YHUKAIbHON 3HTOMOdayHsI [1; 2; 3].

Oxugaercs, 4TO C PAaCTCHHUSIMH, KOHTPOIHUpYE-
MBIMH KJIMMAaTOM, IMMOABUTCA YY>KbIC BUIBI PETUOHA, KO-
TOPBIC CTAHYT OMACHBIMU BPECAUTCIAMU, UIIU HEKOTO-
PbI€E MECTHBIC BHABI HACEKOMBIX l'IpI/ICI'[OCO6$ITCH K
JKI3HH HA TEX XKE PACTCHHSIX.

OO0mmpHOe nU3ydeHne SHTOMo(dayHbI 1epeBbEB U
KYCTapHHKOB AHJIIDKAHCKOW 00JACTH JaeT BO3MOXK-
HOCTH MPOAaHAN3UPOBATh TEOPETUICCKHE U IPAKTHYIC-
CKHE MPOOJIEMBI B 3TOH 00JIACTH.

Hwxe npuBeieHbI IpeABAPUTEIBHEBIC PE3YIIBTATHI
M3yYeHHs HEKOTOPBIX MPeICTaBUTEIeH SHTOMO(ayHHI,
HHTPOIAYIIMPOBAHHBIX B AHAMWKAHCKYIO o0nacte. B
xolle (QIIOPUCTUKO-(PAyHUCTUICCKUX HCCIICOBAHUMA
OBUTH TIPOAHATM3UPOBAHBI CEMEWCTBA, POIBI M BHUIBI
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MHTPOIYLIMPOBAHHBIX B PETHOH PAaCTEHHUH M COTIIAco-
BaHBI MX Ha3BaHMS 110 COBPEMEHHOMN CHCTEME.

WHTposyunpoBaHHbIE JIepeBbsl U KYCTapHUKH B
AHmKaHCKyo oosacTk coctosT u3 31 cemelictsa u 60
BUJIOB pacTeHMid, oTHOCSIUXCS K 48 ponam. C ToUYKH
3pEHHUS TAKCOHOMHYECKOTO aHaAJIN3a, 5 BUAOB, IPUHA-
nexamux K cemerictBy Fabaceae, 5 BunoB, npuHaie-
xKalux K cemeiictBy Oleaceae, 1 5 BUIOB, IpHHAAJIE-
JKaIMX K ceMelcTBY Rosaceae n KycTapHUKU OKa3a-
muck  Oompmie MO KONWYECTBY, YeM IO
(hropucTHueckoMy coaepkanuio [4; 5].

Cremyromue MecTa Bo (priope 3aHIMAIOT 4 B U3
CeMEHCTB KaMHEJIOMKOBBIC (Saxifragaceae),
xumounoctrele (Caprifoliaceae) u _ Gapbapucobie
(Berberidaceae) otHocsimmxcs k 2 cemelicTBam, U 3
BUJIa, TPUHAUISKAIINX K 2 ceMeHCTBaM KHITapHUCOBBIE
(Cupressaceae).

JlBa Buna OurHoHueBble (Bignoniaceae), MarHo-
nueBbix (Magnoliaceae) u TyToBeIX (Moraceae) ce-
MEHCTB, OTHOCSIINXCA K JBYM POJIaM, PACIIONIOKCHEI B
OTHOCHTEIILHO HIDKHUX 9acTsAX (DIOPHL.

Omopsr  OykoBele (Fagaceae), HOpPHYHHKOBBIC
(Scrophulariaceae), KOHCKOKAIIITAHOBBIE
(Hippocastanaceae), 6epésosbie (Betulaceae), nBoBbie
(Salicaceae), cocnoBrle (Pinaceae), OepeckieToBbie

(Celastraceae), pO30BBIC (Malvaceae),
rpebennmkoBble (Tamaricaceae), mepOEHHMKOBBIE
(Lythraceae), Tucosbie (Taxaceae), BHHOIDAaIOBbBIC
(Vitaceae), muonoBeie (Paconiaceae), pomoB THHKIO
(Ginkgoaceae) 1 BUIOB crapskeBbie (Asparagaceae).

HW3BecTHO, 4TO cocymme BpEIUTENN
JICKOPATHBHBIX JEPEBbEB M KYCTAPHHKOB HAHOCST
CepPBE3HBIN yIepO, MUTAsACh KICTOYHOW M TKaHEBOM
KUAKOCTBIO (DIIOIMBI M KCHIIEMBI KOPMOBOI'O PACTCHHUS.

UX crenuanu3upoBaHHAs MUTaHHE HA KOPMOBOM
pacTeHHH Wrpaja BaXHYI0 pOJb B OTOM Ha
MPOTSKEHUH BO Bcel sBosmonuu. Mmerores u apyrue
[aTOJIOTHYECKHe OCOOCHHOCTH COCYIIMX HACEKOMBIX,
TakMe Kak T[OMaJaHHe MHKPOOOB U JPYrux
BPCAOHOCHBIX ~ MHKPOOPTaHM3MOB,  YTO  MOXET
MPUBECTH K Pa3IMYHbIM 3a00sIeBaHusAM pacTenus [1; 3;
5].

B xoze uccnenoBaHus u3yueH BHIOBOW COCTaB U
BPEJOHOCHOCTh HaceKOMBIX mozcemeiictBa Coccinea,
OOHTAIOIINX B JPEBECHO-KYCTapHUKOBOM
HUHTPOIYKIMH AHIMKAHCKOW 00IacTH.

Taxxe ObUT IPOBEIECH TAKCOHOMHYECKHH aHAIH3
reHepaluii ¥ BUJOB KOKLIUIUH, SBISIOMIMXCS OJHAMU
U3 CcaMbIX OIIACHBIX BpEOUTENCH JepeBEEB U
KYCTapHHUKOB AHIMKaHCKOW oOmacTH (Tad. 3).

Tabmuna 3
BuoBoe coOTHOIIEHHE KOKITUAOB HHTPOAYIMPOBAHHBIX B AHAMKAHCKYIO 00J1aCTh
KonuuyecTBo nokoJieHuii B Kom4ectso BuioB B dayHe
Tir CemeiicTBa (ayHe u ux coorHomenue o
(%) M UX cooTHomenue (%)

1. Ortheziidae 1(3.84) 1(3.03)

2. Monophlebidae 1(3.84) 1(3.03)

4. Lecaniidae 1(3.84) 1(3.03)

5. Asterolecaniidae 1(3.84) 1(3.03)

6. Pseudococcidae 2 (7.69) 3(9.09)

7. Eriococcidae 2 (7.69) 3(9.09)

8. Coccidae 4 (15.4) 6 (18.2)

9. Diaspididae 14 (53.8) 17 (51.5)

Bcero: 26 33

Taxoxe Onpeacidjn COOTHOIICHUE BUAOB II0
ceMeicTBaM M MOKOJICHHSIM. B Tom YHUCJIC, OTHOCHUTCA
k cemeiictBy Diaspididae - Adiscodiaspis March.,
Unaspis Mac Gillivray, Chionaspis Signoret,
Lepidosaphes Shimer, Insulaspis Mamet, Nilotaspis
Ferris, Aulacaspis Cockerell, Carulaspis Mac Gillivray,
Diaspishezia, Diaspis Costae, Diaspis Costa. [lons
Takux pojaoB, kak Lndgr., Quadraspidiotus Mac-

Gillivray, Diaspidiotus Cockerell, Cupressaspis
Borchs., B hayne cocrasnser 53,8%.

Pulvinaria Targioni-Tozetti cemeticmea
Coccidae, Parthenolecanium Sulc, Eulecanium
Cockerell, Rhodococcus Borchs. [lons maxux

eenepayull 6 payne cocmagnsem 15,4%.

Ha oonro nomomkos Pseudococcidae cemeticmea
Pseudococcus Westwood, Naiacoccus Green u
Eriococcus Targioni-Tozzetti cemeticmea
Eriococcidae, Gossyparia Signoret 2 npuxooumcs
7,69%,  Ortheziidae, Monophlebidae noxonenus
monomunwi, cocmasnsis 3,84% om obwezo yucaa.

Ananuz  coommowenuss  6udo8 8  payne
nokaswléaem, ymo cemelcmeo Diaspididae

cocmaesisiem 51,5% om 17 6u008 npu noaHom
OOMUHUPOBAHUU.

Ha emopom mecme cemeiicmeo Coccidae ¢ 6
sudamu, nHa komopoe npuxooumcs 18,2% gaynul.

[MocnenoBarensHocTs  BumoB. [IpencraBurenu
CEMENCTB Pseudococcidae u Eriococcidae
yMeHbIIUIUCh Ha 9,09% B nopsiake 3 BUIOB.

IIpencraBurenn ceMencTB Ortheziidae,
Monophlebidae, Lecaniidae u Asterolecaniidae HocAT
MOHOTHITHBIH ~Xapaktep, coctaBmisa 3,03% Bceid
(dayHBI.

B 3akitoueHuH OTMETHM, YTO MPOLIECC aJanTaluH
HOBBIX BHJIOB PAacTEHHH K JIFOOBIM YCIIOBHSIM CPEIbI
TpeOyeT OnpeIelICHHOTO epHoia BpeMeH!. MiMeHHo B
9TOT TEpUOJ HOBBIE BHIBl DPACTEHHH HAYMHAIOT
(OpMHPOBATH YaCTHBIE aBTOIIEHO3EI.
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Homoptera) Tomoneit. O’zbekiston biologiya jurnali. 5. Xycano A.K., Cabupos O., fAxmmuboesa I

Toshkent, 2016 yil, Nel. 41-44-b. Mopdo-Oronormueckne 0COOCHHOCTH MSITKOH JIOXK-
3. beit-buenko T'.5. OO6mas suromosorus. HoumrtoBkd (Coccus hesperidum L.) B ycnoBusx Bo-

YuyeOHHUK Ul YHHBEPCHUTETOB M CEJIbXO03BY30B. 3-¢  CTOYHOI ®Depranbl. MexIyHapoJHOH HayYHO-TIPAKTH-

u3 M., nom. — M.: Beiciu. Hlkomna, 1980. - 416 c. 4ecKoi KoOH(EpEeHIUM: AKmyanbHble 6ONPocyl 00pa3o-
4. Bopxcenuyc H.C. C6op u u3yueHue yepBeioB  eanus u nayku. Tam60B, 31 stuBaps 2018 . Ne1-4 (29)).

Y IIMTOBOK B IIOMOLIb PabOTalOIIMM Ha moyie3amur-  cTp. 167-169.

HBIX JIecHBEIX nojiocax. M -J1.: MU3a. AH CCCP, 1950. —

152 c.
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AHoOTAaNis

JocmimkeHa MOKIIHBICTh 3aCTOCYBaHHS METOY MIIleIIPHO-TTOCHIICHOT yIbTpaduIbTpaLii 3 BUKOPHCTAHHIM
KaTIOHHOT TIOBEPXHEBO-aKTHBHOT PEUOBHHHU — €TOHIIO Y KiJIBKOCTI, 1110 MEPEBHUIILYE HOT0 KPUTHYHY KOHIIEHTPAIIIFO
MIIEIOYTBOPEHHS, 3 METOI0 OUHUINIEHHS HITPATOBMICHUX BOJI.

[TokazaHo, 1110 BUKOPUCTaHHS 3a3HAYEHOT0 MPOLECY JI03BOJISIE 3HU3UTH BMICT HITpaT-i0HIB 10 HOPM, SIKi pe-
TJIAMEHTYIOTBCS JUIS IMTHOT BOAH, 13 30€pEeKEHHSIM OCHOBHOT'O 10HHOT'O CKJIaJy, P 1IbOMY KUIBKICTh €TOHIIO B
OUHIICHIH BOII Jiexasia 3a MeXaMH YyTIUBOCTI METOIy HOTO BU3HAYEHHSI.

Abstract

The possibility of applying the method of micellar-enhanced ultrafiltration using a cationic surfactant —
ethonium in an amount exceeding its critical concentration of micelle formation, in order to purify nitrate-
containing waters.

It is shown that the use of this process makes it possible to reduce the content of nitrate ions to the norms
regulated for drinking water, while maintaining the main ionic composition, the amount of ethonium in purified
water was beyond the sensitivity of the method of its determination.

Ku1104oBi cjioBa: HITPaTOBMIiCHI BOJIU, MUIIEISIPHO-TIOCHIIEHA YIbTpadiabTpallis, TOBEPXHEBO-aKTHBHI pe-
YOBUHH, KpUTUYHA KOHIICHTPAIIisl MilIeJIOyTBOPEHHSI, €TOHIM.

Keywords: nitrate-containing waters, micellar-enhanced ultrafiltration, surface-active substances, critical
micellization concentration, ethonium.

Beryn. OcranHiME pokamMu cepliO3HOIO €KOJIOTIY-
HOIO TPOOJIEMO0, M0 Mae TII00ATFHUI MacITad i Ha-
OyBae Bce OiIBIIOT aKTyalIbHOCTI, € IPoOJIeMa HiTpart-
HOT'O 3a0py/JHEHHSI IPUPOJHHUX BOJ, JXKEpeslaMH SIKOTO
BUSIBIISIIOTBCSL TIPOMUCIIOBE, CLIBCHKOTOCIIOAPCHKE Ta
KOMYyHaJlbHO-1100yTOBe 3abpynHenHs [1]. Haamipna
MIPUCYTHICTh HITPATIiB y MOBEPXHEBUX Ta IiI3EMHHX
BOJAX MOXKE HETAaTUBHO BIUIMBATH HA €KOCHUCTEMH Ta

MaTHu cepHO3HI HACIIIIKH ISt 3710POB's JTFOJIUHU — pery-
JISIpHE BXKMBAHHS ITUTHOT BOJY 3 MiJBUIIEHHM BMiCTOM
HITpaTiB NPU3BOANUTH IO PO3BUTKY METreMOro0iHeMil
1 YTBOPEHHIO MOTEHLIHHO HeOe3MeYHUX KaHIEPOTeHIB
— HITpO3aMiHiB [2].

SIKicTh MUTHOT BO/W PETJIAMEHTYETHCS M>KHAPOA-
HUMU Ta perioHATbHUMH cTaHmaptamu. Y kpainax EC
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[3], a Takox 3a pexomenmanismu MO3 [4] nie HOpMma-
THB Ha BMICT HITpaTiB y MUTHIH Bogai — 50 Mr/ame.

HiTpartHe 3a0pyTHEHHS, 110 IEPEBHIIYE€ HOPMATH-
BHHI TOKa3HUK, BIIMIYa€ThCS MPAKTUYHO IO BCIH Te-
purtopii YkpaiHu 3a BHHATKOM ii 3aXigHuUX oOnacteil.
Tak, y IlonTaBchKiit 00nacTi HAHHWKYI EPEBUILCHHS
JomycTUMol HopMHU HiTpaTiB (y 5 pasiB) croctepira-
I0ThCs JIMIIIE Y IT ATH paiioHax 00JacTi, y ABOX paioHax
OyJnu BUTIQJIKU TICPEBUIIICHHS HOPMH HiTpaTiB y 50 pa-
3iB, HAHBUIII BEJIMIMHN BMICTY HITPATIB JHocsranu 2252
mr/ome. V pemti paiioHiB Oy BHSABJIEHI BUIAAKHU TIe-
PEBUIICHHS TPAHUYHO JOIYCTUMOI KOHIeHTpamiiy 10—
40 pa3ziB [5]. HecipusiTiivBa cutyarttis ckianacs i B Ku-
eBi. Tak, HampuKIaa, BiAMIYae€ThCS HASBHICTH JyXKE
3HAYHOI KIJIBKOCTI HiTpaTiB y boroponuuHomy mkepeni
®nopiBCHKOTO0 MOHACTHPS, 10 SIKOTO IIiJ Yac CBATKY-
BaHHs Bogoxpelia gy NpoCcToI0Th Y 4ep3i mo 2—3
roauHH, mob HabpaTu cBsToi Boau [6].

3HaYHUI TOKCUKOJOTIYHUI BIUIMB HITpaT-i0HIB
Ha OpraHi3M JIIOJWHH, )KOPCTKE B 3B 53Ky 3 I[UM HOp-
MyBaHHS iX BMICTY B MHTHill BOXi 3 OJHOTO OOKy Ta
ro0anbHNI XapakTep 3a0pyAHCHHS NPUPOJHHX BOJ
HITpaTaMH 3 iHIIOTO 00YMOBWIIN aKTUBHY IPAIlO JOC-
JITHUKIB 3 PO3POOKH Ta BIOPOBAHKECHHS CIIOCOOIB BH-
JTAJICHHS HITPATiB MPH MiATOTOBII TUTHUX BOJI.

VYHiBepcallbHUX METO/IiB OYHINCHHS BOAU Bij HIT-
pariB He iCHy€, OCKUIBKHM HITpaTu — CTabiIbHi, 100pe
PO3UMHHI 10HM 3 HHU3bKOIO 3JaTHICTIO 0 CIiBOCa-
JoKeHHs1 abo ancopOuil, no poOUTh BaXKKUM iX BHIA-
JICHHS 3 BOAM. AHaJli3 HABHUX JITEPATyPHHUX BiIOMO-
CTeii 3 po3pOOKH Ta BIPOBAKCHHS METOJIB JCHITPH-
(hikamii MUTHOI BOAM IO3BOJISIE BUAUTUTH SIK OCHOBHI
METOIH JeHITpu(iKaIii ioHHUA 0OMiH 1 3BOPOTHHIA OC-
Moc [7]. Ane cnig BpaXxoBYBaTH, IO BHKOPHCTaHHIO
MIEPIIOTO 3 HUX CTa€ Ha 3aBaJi HEOOXiTHICTh pereHepa-
il i0HITY Ta MOTEPETHBOTO IOM SKIICHHS BOIH, 3a-
CTOCYBaHHSI CKJIQIHOTO alapaTypHOro oGpopMIIeHHs, a
TaKoX TOW (hakT, IO Maca PEYOBHH, K4 CKUAAETHCS
npu pereHepanii I0HOOOMIHHMX KOJOHOK Yy CTiuHi
BOJIM, PUOIU3HO Ha MOPSAIOK OifbIlla MacH PEUYOBUH,
SKi BHIydaroTbesi 3 Boau. Lo x crocyerbcst 3BOpOT-
HOTO OCMOCY, SIKUH CJIiJl BIJHECTH JI0 OJTHOTO 3 Iep-
KX, SIKIIO HE /10 HAWMEpHIMX cepell TEXHOJOTTYHUX
MPOLIECIB  BOJOOYMILIECHHS, IO BXE 3apa3 IOYMHAE
3aliMaTH JIiIUPYI0Yy TO3HUIIII0 Y CBITOBIH MPaKTHII MH-
THOTO BOJIOIIOCTayaHHS [8], TO B OKpEeMUX BHUIAJKax
BiH JTa€ MOXIIUBICTh 3HU3UTH BMICT HITpaTiB y BOJI,
NpOTE HE BCi 3BOPOTHOOCMOTHYHI MEMOpaHHM NpHIAaTHI
JUISl OYMILECHHS HITPATOBMICHHMX BOJ — BOHH MOXYTh
JIEMOHCTPYBATH 3aI0BUTbHY 3aTPUMYBaIbHY 31aTHICTh
BiJIHOCHO IHINUX 1OHIB, HATPUKIA], MAarHil0 Ta Kalb-
110, 1 TPH TOMY HE3aJAOBITBHUH PiBEHb 3aTPUMYBAHHS
HiTpaTiB. [loscHEeHHS ITbOMY SBHILY Aa€ KamiasapHO-(i-
JbTpaliiiHa MOJIEJIb MEXaHI3My CEJIeKTUBHOI NMPOHHK-
HOCTI — YUM BHIIE TiipaTyioya 31aTHICTh 10HY, THM Mi-
IHIlIEe 3B 53aHi 3 HUM MOJIEKYJIM BOJM Ta TOBCTIIlA
Horo rigpatHa OOOJIOHKA, IO YCKJIAIHIOE HPOHUK-
HEHHS 10Hy J10 IIapy 3B'sS3aHOi BOJM B IOpax MeM-
Opanun. EHepreTHyHOI0 XapaKTEepUCTUKOIO B3aeEMOIi 3
BOJIOI0 Ta KUTbKICHOIO MIpOIO MIITHOCTI 3B SI3Ky 10H-
BOZa € TeryoTa iHoro riaparamii (AH) [9], a 3rimHO 3
manumu [10] AHMg® = 1955 i AHCa** = 1616
kJx/moms, Tomi sk AHNO3 = 309 xJI>k/MOJb.

[IpoTe mopsiz 31 3BOPOTHAM OCMOCOM Hapasi CTpi-
MKO PO3BHMBAETHCA yIbTpadinpTparis — ii gacTka cTa-
HOBUTH 74 % BCix MeMOpaHHUX METOIIB, SIKI BUKOPHC-
TOBYIOThCSI Ha mpaktuii [11]. Bxke 3apa3 B psai MicT
Opanii, lomannii, Iseinapii, Himeaunnun, Bemukoi
Bpuranii, CILIA, Kanani ta Cinranypi yisTpadiabTpa-
LiifHI YCTAaHOBKH YCITIIHO MPALIOIOTh NPH OYHMIICHH]
MiI3eMHUX 1 TOBEpXHEBHX BoJ [12—14].

[TpuBabmuBicTh MeTOMy 3a0e3medyeThesi Kilb-
koMa (akropamu. YIbpTpadimpTpariiini MeMOpaHU
e(pEeKTHBHO 3aTPUMYIOTh TOHKOIUCIIEPCHI Ta KOJOIIHI
JOMIMIKH, BUCOKOMOJICKYJISIPHI pEYOBHUHH, BOJIOPOCTI,
OIHOKJIITHHHI MiKpOOpTaHi3MH, IIUCTH, OaKTepii Ta Bi-
pycH, mpoTe B TOW K€ Yac Ha BIIMIHY Bix HaHO(UIHT-
pauifHUX 1 3BOPOTHOOCMOTHYHHX MEMOpaH IpaKTH-
YHO HE 3aTPUMYIOTh PO3UMHEHI y Bofi coui, 30epira-
104M MiHepalbHuil ckmaa mpupoaHoi Boau [15]. Im
BJIACTHBa OUIBII BUCOKA MPOJYKTUBHICTH 1 MPAIIOIOTh
BOHU IIpU MOpPIBHAHO HeBUcOkoMy THcky — 0,1-1,0
MIla, Toni sk eKOHOMIYHICTE OapOMEeMOpaHHUX TIPO-
11eciB 3HAYHOO MipOIO 3aJIEXKHUTH Bil TUCKY, IIPU IKOMY
BOHU 3IHCHIOIOTHCS — UMM MEHIINI THUCK, THM HIKYE
SHEepreTHYHI BUTPATH Ta MPOCTIIIEe TEXHOJOTIYHE 00-
nagHaHHas. [ BUIaNeHHS KaTIOHHUX 1 aHIOHHHX J10-
MIIIIOK 3 BOJHUX PO3YMHIB 3apa3 PO3BUBAETHCS HAIPA-
MOK, 1110 00'€/IHY€ CEICKTHBHICTh 3BOPOTHOTO OCMOCY
0 BiJJHOILIECHHIO J0 3a3HaYCHUX MOJIOTAHTIB 3 BHCO-
KOO MPOJYKTHUBHICTIO YAbTpadinbTpalii — MilenspHo-
nocwieHa yiprpadinsrpariis (MIIY®). OcHoBHuM i
MIPUHLIUIIOM € 30UIBIICHHS PO3MIipy MOJIEKYJI TOJIFOTa-
HTY HIJSIXOM YTBOPEHHS KOMIUIEKCY 3 BBEICHUMH KaTi-
OHHMMH a00 aHIOHHMMH HOBEPXHEBO-aKTHBHHMH pe-
gopuHaMH (ITAP), Miliesu SsKUX MarOTh BUCOKHH TIOBE-
PXHEBHH SJICKTPUYHHUI MOTEHIIa) i MOXKYTh 3B'A3yBaTH
1OHHI JOMIIIKK B 3aJIeKHOCTI BiX iX 3apsmy. Mimemnw,
110 TPAHCTIOPTYIOTh 3B'SI3aH1 JOMIIIKH, 3aTPUMYIOTHCS
yIbTpad b TPALIHHOI MEMOPAHO0, 3aIHMINAIYUChH Y
perenraTi (koHueHTpari) [15].

Mera pociaigxkenb. Meroro podotu Oyno nocii-
JDKEHHST e(DEKTHUBHOCTI MILEISIPHO-TIOCHIIEHOT yIbTpa-
¢binpTpanii y BHJaNeHHI HITpaT-iOHIB 3 HITpaToOBMic-
HHUX BOJI, IKi MICTSTh HAJTUIIKOBY iX KUIBKICTb.

Meroam Ta 00 €KkTH pocaimxkennsa. O0 exth no-
CITi/DKEHHS — MOJICNIbHI PO3YMHH HITPATy HATPIIO KBa-
midikanii «x.4.» 3 KoHIeHTpauiero ioniB NO3™ Bix 50 no
300 mr/am® y mepepaxyHKy Ha HiTpaT-iOHH Ta KOJIO/Is-
3Ha BoJa 3 M. O0yxoBa KuiBchkoi 001, 3 BMiCTOM HiT-
patiB 147 mMr/move.

VYapTpadineTpamiro 3AiHCHIOBAIN (POHTAIEHAM
(GINBTpYBaHHSIM 3 BUKOPHCTaHHAM MOJiCynb(OoHAMI-
Hoi Kommo3uTHOT MemOpann YIIM—20 (BAT «Bnaau-
nop») B KoMipii 06’ emom 420 cM® 3 nepeminryBaHHIM
3a JIOTIOMOTOI0 MAarHiTHOi Mimanku (4ywmcio PeiiHo-
absica Re = 7100) nmpu remneparypi 22 °C.

3a Mile0yTBOPIOBaY BUKOPUCTOBYBaH 1,2-eTH-
neH-0ic(N-nermumokcukapooHimmeTmi-N,N-tnmerna-
MOHIH) IUXJIOPU]T — €TOHIH (JoCIiaHe BUPOOHUITBO [H-
crutyTy opraniuHoi ximii HAH VYkpainu), monekyna
SIKOTO Ma€ JIBa 10HHHUX LIEHTPa Ta JIBa BYTJIEBOJHEBUX
JIAHITIOKKH [16]:
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Takuit BuOip OOYMOBIIEHWH JOCTYIHICTIO
peareHTy Ta MOro 3acTOCYBaHHSM SIK aHTHUCENTHK
mupokoi nii. KpuTuuHa KOHILEHTpalis MilleloyTBO-
penns (KKM) eToniro cranoBuTs 3,2 Mmoss/am® [17].

BMicT eTOHII0 BU3HAYAIHA METOIOM TBepA0(ha3HOT
cnekrpodoTomerpii [18], iHIIKX MOIOTAHTIB — 3a CTa-
HAApTHUMU MeToaukamu [19].

OOroBopeHHs pe3yJabTaTiB A0CHiTKeHb. DinbT-
pyBaHHs po3uuHy, mwo mictus 200 mr/am® ionis NOg,
4yepe3 yabpTpadineTparniiiny MeMOpaHy IOKa3aio, II0
npu tpaHcMeMmOpanuomy Tucky (AP) 0,5 MIla 3i 3mi-
Hoto KoHBepcii nepmeara (K) Bin 10 mo 70 % 3atpumy-
BasibHa 371aTHICTH (R) MemOpanu YIIM-20 no BimHO-
IICHHIO JI0 HITPaT-iOHIB CTAaHOBMJIA HE OLIbIINE, HiXK
8,9 % (puc. 1 a), npu oMy B niepMeaTi OyJIu IPUCYTHI
> 180 mr/nm® HiTpaT-ioHis (puc. 1 6), 10 3HaUHO HEpe-
BUILYE X JOMYCTUMY KUIBKICTh y TUTHIN Boi. [InToma

CH,

MPOAYKTUBHICTE MeMOpanu (Jw) Oynna BiTHOCHO IOC-
TiliHOIO Ta cTaHOBUIA B cepeaabomy ~ 0,14 M%/(M?Ton)
(puc. 1 a).

[Tpu BBeeHHI 10 HiTpaToBMicHOTO po3unHy [TAP
y Kinbkocti 2,6 mmons/nam® (< KKM) nutoma nposyk-
THBHICTh MeMOpaHH 3i 301IbIIIeHHSIM K Ha TI0YaTKy 3HU-
sunacs 10 0,054 m3/(m?rox) (puc. 1 B) i Hajani npogo-
BXKyBaJla 3HW)KYBATHCh, JopiBHIOOUK mpu K = 70 %
0,135 m%/(m?ron) (puc. 1 B). Take 3HMKEHHS OPOIYK-
TUBHOCTI MeMOpaHU IMOB'sI3aHE 3 BiIKIaJCHHIM Ha Il
moepxHi mapy [TAP, mo miarBepmxye 00poOka KiHe-
TUYHUX JaHWUX YIBTpadimpTpamii 3 3aCTOCYBaHHSIM
armapaty Teopii KOHBEKTUBHOTO (inbTpyBanHs [20] —
3a3HaueHi JaHi BiJNOBINAIOTh PIBHAHHIO QiIbTpyBaHHS
3 YTBOPEHHM 0Cajly Ha MeMOpaHHiH MOBEPXHi:
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Puc. 1. 3anexcuicmo 3ampumysanns ionie NO3- memopanoro YIIM-20 (1, 2, 3), it numomoi npodykmuenocmi
(1/, 2/, 3/) (a, 6, 1), i konyenmpayii ionie NO3- y nepmeami (1//, 2//, 3//) (6, e, 0) 8i0 kousepcii npu emicmi 6
poszuuni I[IAB (mmonv/om3): 0 (1, 1/, 1), 2,6 (2, 2/, 2//) i 3,4 mmonv/om3 (3, 3/, 3//). Buxionuii emicm wimpam-
ionie 200 me/om3, AP = 0,5 MIla

e Jwi Jo — 3HaUEHHS MUTOMOI MPOXYKTHBHOCTI
BiZITIOBITHO B OYIb-SIKHIA TPOMIKOK Yacy 7 i Ha HIOYaTKy
mporiecy; 0 — 00'eM QimpTpaTy, MO INPOWUIIOB Yepe3
OJIMHMIIIO TUTOII MeMOpaHH 3a Jac t; k/ — mocriitaa thi-
JBTPYBaHHS, SKa XapaKTepU3ye IHTEHCHUBHICTh 3HH-
JKEHHSI HOT0 IIBHIKOCTI 31 30UIBILIEHHSAM KiNBKOCTI
npodiabTpOBaHOI BOJY Ta BM3HAYAETHCS K TAHTCHC
KyTa BiAMOBiAHOT mpsAMOi 10 oci abcumc (puc. 2). Ane
map [TAP noBuHEH MaT BiIHOCHO PHUXIIY CTPYKTYpY,

110 00YMOBJIEHO €JIEKTPOCTATHIHOIO B3AEMOIIEIO KaTi-
onHoro [TAP 3 cenexkTHBHAM IIapoM MEeMOpaHH, KU,
SIK TIOKa3aHo B po0oTi [21], mpu pH > 4 3apsmxeHmuii
mo3uTuBHO. OYEeBHIHO, CaMe B CHITy IBOTO BiH He 30i-
JIbIYBAB 3aTPUMYBAJIbHY 34aTHICTh MEMOpaHH 3 Mif-
BuUIIeHHAM K, a 3HmKyBaB ii (puc. 1 B), i, BiAMOBIAHO,
BMICT HITpaT-i0HIB y mepmeari mizuiryBascs (puc. 1
T), IPY LBOMY CJIiJI BIZIMITHTH, II0 BiH y BCIX BUMAAKaX
MIePEBHIILYBAB X JOMYCTUMY KUIBKICTb Y IMUTHIH BOJI.
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Puc. 2. Kinemuui oani yrempaginempayii 6 koopounamax meopii KOHGEeKMUGHO20 Qitbmpysants npu emMicmi

TIAP 2,6 (1) i 3,4 mmonv/om® (2)

ITpu BBeEHHI €TOHIIO Y KibKOCTi 3,4 MMOIb/qm°

(> KKM) 3arpuMyBaHHS HIiTpaT-iOHiB 3pOCIO 10
85,4 %. 31 30ibLICHHSIM KUJIBKOCTI BifiOpaHoro mep-
Meary Iel MOKa3HMK ITOCTYTIOBO 3HIXKYyBaBcs (puc. |
1), mpote 10 k = 70 % BMicT HiTpartiB y nepmeari (04u-
IIEHI BOJi) HE MeEepeBHIIyBaB JOMYCTHMOi HOPMH
(puc. 1 1), YoMy cIIpUATIO yTBOPEHHS MOJEKYIaMU €TO-
HIIO MIIeN, BYTJICBOJHEBI pajMKalli SKUX MEperutiTa-
I0ThCS B IX CepeArHi, TOAI K HOJISIpHI Ipyny oOepHeH1
B OiK BOJIM, 3aBJISIKK YOMY MIIIETH HECYTh MTO3UTUBHUH
3apsl, 3B'SI3yI0YM HETATHBHO 3apsUKCHI HITpaT-i0HH.

Po3mipu yTBOpEeHHX KOMITIEKCIB JO3BOJIAIOTH YIbTPa-
¢inpTpaniiiHiii MemMOpaHn 3aTpUMyBaTH iX, 3ajIHIIa-
FOYM TAKUM YUHOM OCHOBHY KiJIbKicTh 10HIB NO3™ y pe-
TeHTaTi. [InTomMa NpoayKTUBHICTH MEMOpAHH 3aJIHIIIA-
nmacs Maibke mnocriiiHolo (puc. 1T) 1 nmopiBHIOBaia
~ 0,07 M%/(m?  Top).

OOpaxyBaHHSl JaHMX 3 yJbTpadineTpamii pos-
YHMHY, KOJIH KUIBKICTh €TOHIIO B HHOMY IEpEBHIILyBajla
KKM, noxkaszaio, o GpinbTpyBaHHs BigOyBanocs npak-
THYHO 0€3 YTBOPEHHS 0cay Ha MeMOpaHHil OBEPXHI
(puc. 2), i, TaKUM YHHOM, OJIep>KaHi J1aHi TOKa3aJIH, 1110
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MTOKPAIEHHS 3aTPUMYBaHHS HITpaT-i0HIB B I[bOMY BH-
MaaKy BimOyBaJIoCs HE 3aBASIKH MOIU(IKYBaHHIO MEM-
Opanu [1AP, a BHacHiIOK yTpUMaHHS IX MiLIEJIOIO.
Merton MITY® OyB BunpoOyBaHHii TIpH JICHITPH-
(hikarii npupoaHOT BOAM, CKIIA] SIKOi HaBeICHIH y Tab-
JuLi. 3 JaHuX TaOIuIll BUILIKMBAE, 1110 BMICT i0HIB NO3
B OUMILIEHIH BOJI B 2,9 pa3iB nepesuiye HopMmy. O6po-
Oxa HiTpaToBMicHOi Boan MITY @ 3uM3nna koHIeHTpa-
ito HiTpaTiB Ha 72,5 %, mosiBmm ii mo 40,4 mr/ame,
IIpu mpoMy ciifx 3ayBa)XuTH, IO BMICT €TOHIIO JEeKaB

32 MEXEI0 YYTJIMBOCTI METOAY HOT0o BH3HAYeHHS (<
0,003 mr/am®) [12]. MITY® xyske HE3HAYHO BIUIUHYJIA
Ha 3aTPUMYBaHHs HATpilo, Kalito, cyyibdaris i Gropu-
JIB; 3HM3UBCS BMICT KaJIbI[IF0 Ta MArHik0; KOHIICHTpa-
uist Cl™-10HIB S0 miABHUIIMIIACS 32 PAXYHOK iX MPUCY-
tHOCTI B cknani [TAP. Yci nokasnuku, Bkirouaroun pH,
BIJIMIOBIJJAJI PETJIAMCHTOBAaHHUM HOpPMaM Ha IUTHY
Boay. OTxe, ouMIicHa BOJa HE MOTPeOye peMiHepati-
3amii Ha BiAMiHY BiZ BoaH, 00po0IeHOi 3BOPOTHHM OC-
MOCOM.

Tabmuus
[Noxa3uuky kpuHUYIHOI Boau (M. O0yxiB, KuiBcrka 0011.) 1o Ta micius MITY ©
BusnaueHo B BoJ HopmartuBHI MOKa3HUKH
EC (I1OK, BO3 (ITOK,
[Toka3HHKH SKOCTi BOAU BHXiTHA BOJA ITiCTIs He O1JTbIIIe) He Oiipmie)
BOJIA MIIY® [3] [4]
Bopnesuii mokasuuk (pH) 7,2 7,8 6,5-8,5 —
ConeBMicT, Mr/aM°> 819,5 650,6 1500 1000
3arajibHa TBEPIICTh, 11,6 6,0 1,2
MT-eKB/IM° —
Kauiit, mr/om3 4.8 45 12 —
Kanpuiit, mr/om> 140,0 77,0 100 —
Marwiit, mr/om3 57,6 27,2 50 —
Hartpiii, mr/am> 8,9 8,8 —
Hitpatu, mr/nm® 147,0 40,4 50 50
Cynbbatu, Mr/am> 258,4 250,0 250 250
Xnopuju, mr/am> 202,4 242.,4 250 250
®ropuau, Mr/am> 0,37 0,33 15 15

BucHoBku. [lociimkenns aeHiTpudikaiii Moe-
JIBHUX HITPATOBMICHHX PO3YMHIB yJIbTPadiIbTPaIi€ro
MpY BBEJCHHI /10 HUX KaTioHHOI [TAP y kinbKkocTi, 1110
nepesuinye Horo KKM, nokaszanu, 1o MeTo 103BOJIsIE
3IIHCHIOBATH €(CKTHBHE OYHUINCHHS 3a3HAYCHHUX PO3-
YUHIB 10 BHXiJHOTO BMicTy B HHX ioHiB NO3 ~ 300
mr/om3.

3acTocyBaHHS IIOTO METOAY IS NeHITpH]iKamii
Kosto1s13H01 Boaw 3 M. O0yxoBa KniBchKkO1 0011, 103BO-
JIMJTO BUJAJTUTH HUTPAT-I0HH 10 HOPM, PErilaMeHTOBA-
Hux nokymentamu EC i BO3, npu 30epexeHHi 0CHOB-
HOT'O COJIbOBOT'O CKJIaJly B MeKax HuX HopM. KinbKicTh
€TOHIIO B OUMILIEHIN BO/I Jie)Kaa 3a Me)KaMu Yy TJIMBO-
CTi MeTOy Or0 BU3HAYUCHHSI.
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AHHOTALUA

Mn1 CTPEMHUMCH IMOKa3aTh HAIIPABJICHUC BHCIITHEH MOJIMTUKH FPYSI/II/I, KOTOPOC MOJHOCTBKO OPUCHTUPOBAHO
Ha eBpOHeﬁCKYIO HUHTCTPALUIO U DKOHOMHUYICCKOC pa3BUTHC. (DOKYC BHCIITHEH MOJIMTHKH prmn CMCIIACTCA B pC-
ruoH EC.

EBpOHeﬁCKaﬂ HUHTCrpanusi B 9KOHOMHUYCCKOC U IMOJUTUYCCKOC NPOCTPAHCTBO SABJIACTCA OCHOBHBIM HallpaB-
neHueM pa3Butus ['pysun. CeroqHs HHTErpaloHHbIe Ipoueccsl Mexay I'py3ueil 1 EBpocoro3oM HIyT B TaKUX
cepax, Kak dJKOHOMHKA, TOJIUTHKA, Oe30macHoCTh. HecoMHeHHOE monuTHYeckoe 3HadeHue commkenus ¢ EC cBs-
3aHo, Mpex/e Bcero, ¢ 3aboToii ['py3un o 6e3omacHOCTH. PazBuTre B MUPHOH U CTaOUIBLHOU cpejie ABISEeTCs He
TOJIbKO HalMOHAJIbHBIM MHTECPECOM pr3I/II/I, HO W MPUOPUTCTOM BCEro HUBUJIN30BAHHOTO MHUpA. B sToMm 1miane
COBIaJieHne nHTepecoB [ py3un u 3anagHOTO MUpPA OYEBUTHO.

CotpymamuectBo ['py3un ¢ EBponeiickum Coro3om Hadanochk B 1990-x romax. [lepBriM oduIInansHBIM CO-
riIameHueM, noanucanueiM B 1992 roay ¢ EC u peryaupyromumM NpuopUTETHbIE HAPaBICHUs COTPYIHUYECTBA,
crano CoryameHue o napTHepcTse U cotpyanudectse 1999 roga. I'py3us npunsia [nan neiicrsuit EBponeiickoit
nonutuke cocenctaa B 2006 1., Kommrornke Boctounoro maptaepctBa 0b110 moamuicano B 2008 1., a CoBMecTHas
nexnapanus [lapTaepcTBa o MoOmIbHOCTH ObLTa ToAnrcana B 2009 r. Cornamenne 00 acCOMUAINH, TIOAITACaH-
Hoe B 2014 r., aBnsiercs BaxxHOH Bexoil s ['py3un Ha nyTu K unterpanuu B EC. Cornamenue no cBoeit cytu
MpeCTaBIsIeT COOO0I ITaH AeHCTBUN 0 MOAEPHHU3ALIMH CTPAHBI, OHO IIPEAYyCMaTPUBALT YKPEIUIEHNE JeMOKpaTHU-
YECKUX MHCTUTYTOB U COJIEUCTBHE 3KOHOMHUECKOMY POCTY.

Abstract

We strive to show the direction of the Georgian foreign policy, which is fully oriented towards European
integration and economic development. The focus of Georgia's foreign policy is shifting to the EU region.

European integration into the economic and political space is the main direction of Georgia's development.
Today, integration processes between Georgia and the European Union are going on in such areas as economy,
politics, and security. The undoubted political significance of rapprochement with the EU is connected, first of all,
with Georgia's concern for security. Development in a peaceful and stable environment is not only the national
interest of Georgia, but also the priority of the entire civilized world. In this regard, the coincidence of interests of
Georgia and the Western world is obvious.

Georgia's cooperation with the European Union began in the 1990s. The first official agreement signed in
1992 with the EU and regulating the priority areas of cooperation was the 1999 Partnership and Cooperation
Agreement. Georgia adopted the European Neighborhood Policy Action Plan in 2006, the Eastern Partnership
Communiqué was signed in 2008 and the Mobility Partnership Joint Declaration was signed in 2009. The Associ-
ation Agreement signed in 2014 is an important milestone for Georgia on the path to EU integration. The agree-
ment is basically an action plan for the modernization of the country, it provides for the strengthening of demo-
cratic institutions and the promotion of economic growth.

KiroueBbie ci1oBa: eBpOHeﬁCKaH HUHTErpanusd, CyBEpeHUTET, I'€OINOJINTHUKA, rn06ann3au1/m, BU30Bast J'II/I6epa-
JiM3anus, COrjlalcHue 00 acconuyanuu.

Keywords: European integration, geoculture, sovereignty, geopolitics, globalization, visa liberalization, as-
sociation agreement.
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Ham niens u3y4uTh 1 MOHATH BOIPOC OPUCHTANT
3aMagHoi BHENIHEH MOJUTHKHA U DKOHOMHUYECKOHN HWH-
Terpanuu.

[TyOnuHO mpH3HAHHAS TPY3MHCKHM ToOCylap-
CTBOM BHEUIHENOJUTHYECKas OpUEHTAaIMs Ha 3anag u
3anajHble IIEHHOCTU B COBPEMEHHBIN IepHo Ha CaMOM
Jienie He SABISIeTCs HOBUHKOM M MMeEeT JajleKkoe IMpo-
HIJI0E.

Urobsr ['py3us crajna TOJHOIEHHBIM ToOCyZIap-
CTBOM, HaM HEOOXOIHMMO IOHATH TEKYIIYI0 T'€ONOJIH-
THYECKYI0 CHUTyaluio, W30eXaTh HaJABUTAIOIINXCS
yTPO3, HANTH KOHCEHCYC B ONPEAEICHIN HOBBIX IIPHO-
puTeToB Ha OynyIiee W OCMEIMTHCS 3asBUTH BCIYX:
I'py3ust — 3T0 He NPOCTO reONOIUTUIECKH UHTEPECHAS
TEpPUTOpPHUS, MECTO I8 BOeHHBIX 0a3. (M. ['oromm-
iy, 2004, ¢.53)

I'py3ust u3-3a CBOETO reONOIUTHUECKOTO MOJIOXKE-
HUS Bcer/ia Oblia 1eNblo BEIUKUX uMiepuil. Pacmoso-
skeHHass Ha Kaskasze, ['pys3us sBiseTcs CBA3YIOIIMM
3BEHOM Mexxay EBponoit u Asueil, nepekpecTkoMm, me-
pECEKaronM  TOJMTHKO-KYJIbTYpHbIE HaNpaBICHUS
Cesep-IOr u Boctok-3anaz, 4To B CBOIO OUepeab €lle
OouipIlle MOBBIMIAET 3HAYEHUE TOTO PErHOHA VIS MH-
poBbIx monmutrdeckux npomeccos. (C. Kamanamze, B.
Uxownmze, 2006, c. 58)

EBpona — sTo npupoHas cpeaa, u3 Kotopoi I'py-
3Msl BeKaMM Obljla BBIpBaHA U B KOTOPOW Ipy3HMHCKOE
rOCyJJapCTBO JOJDKHO NMPOJOJKaTh pa3BuBaThed. I1po-
[[eCC COTPYTHUYECTBA C €BPONEHCKUMHU CTPYKTypaMu
CIOCOOCTBYET CTaHOBIICHHIO ['py3un Kak JeMOKpaTuu
€BPOIIEIICKOro THITIA U €€ MHTErPalliy B 00IeeBpoIeH-
CKO€ NPOCTPAHCTBO, YTO SBISETCS HEOOXOANMBIM
yCIIOBHEM MHpHOTO pasButus crpansl (M. Manse-
maaze, 2011, c. 29).

C nepBbIX AHEHW He3aBUCUMOCTU ['py3usi TBepIoO
cJie/1oBajia 3amnaj HoMy Kypcey pa3Burusi. Takoid BEIOOD
BHEIIIHEH MOJIMTHKH HE OBUI HOBBIM M HEOXHJIaHHBIM
JUIA CTpaHbl. ECIM MBI IOCMOTPUM Ha CTapyro U HOBYIO
ucroputo I'py3un, To CTaHeT SCHO, YTO 3amajHble 1IeH-
HOCTH Juiad I'py3un M mombITKa COMU3UTHCS C 3amaj-
HBIMHU LUBIJIM3AILUSIMH Bceraa Obuti opraHndHsl. [lo-
nutuyeckas accouuanys ¢ EC u yriny6nenne 3KoHOMH-
YEeCKOW WHTErpaluy SBISIFOTCS OCHOBHBIMHU IIEIISIMU
oynymero paszeutus [py3mn. (1. Hsemmaze, 2012, c.
21)

[ToHsTHO, UTO OCHOBOM IS YIITyOJIESHUS TTOJTUTH-
YECKON acCOLMAMM U SKOHOMUYECKOW MHTErpaiyu ¢
EC sBnsercs Cornamenune o6 accormanmu. Ilepcrek-
THUBBI 3KOHOMHUYECKOTO Pa3BUTHSA CTPAHBI TECHO CBS-
3aHBI C BBINOJHEHHEM 00s3aTeNbCTB, M3JI0KEHHBIX B
3TOM COTJIaIIeHHUH. |'py3uns 3asBUIIa, 4TO €e Mmpo3amna-
HBIH KypC — 3TO HE MIPOCTO IyCTHIE CJIOBA U 3asIBICHUS
OopUIMAIBHBIX JIMI, HO W IOPUIMYECKHE O00sS3aTelb-
CTBa, B3fTble Ha ce0si CTPaHOM Ha MEXIYyHapOIHOM
ypoBHE. DTO O3HA4aeT, YTO CTpaHa HaMepeHa CTaTh
MOJTHOTIPABHBIM WJICHOM TJI00aJIbHOTO MHpa M I'pak-
JTAHCKOTO OOIIECTBA U XOUET YTBEPAUTH CBOE MECTO B
MEXIYHapOAHBIX MOIUTUYECKUX M IKOHOMUYECKHX
OTHOLICHHUSAX.

CotpyaamnuectBo ['py3un ¢ EBpormelickuM coro-
30M Hadajock B 1990-x rogax. [TepBbiM opHUIHATEHBIM
corjamenuem, noanucanueiM B 1992 1. ¢ EC u pery-
JMPYIOIIUM IIPHOPUTETHBIE 00JIACTH COTPYIHNYECTBA,

ctano CoriameHne 0 MapTHEPCTBE M COTPYIHUYECTBE
1999 r. I'py3us npunsiia [Tnan aeiictBuii EBpomneiickoit
nonutuku coceactsa B 2006 roay, Kommionuke Bo-
ctouHoro naptHepctsa B 2008 rogy u CoBMecTHY!O Jie-
kiapanuio o MoomwibHocTH B 2009 romy. OcHOBHOE pa-
MOYHOE coryamienue o coTpyanundectse [pyszus-EC
66110 oAnMcaHo ¢ noanucanueM Cornamenus o6 ac-
coLuanuu, Kotopoe 3aMeHmI0 «Cornamniesue o napT-
HEPCTBE U COTPYAHUICCTBEY.

HammonansHbIe HHTEPECH MANIBIX CTPaH, IPHOPH-
TETHl X BHEIIHEH MOJUTHKH U MOJIUTHKH 0€30TacHO-
CTH UMCIOT PETHOHAIEHOE U3MEPEHHE.

[onmucannoe B 2014 roxy Cornamenue o0 acco-
IUAlMK SABJSIETCSA s [py3uu BaKHBIM JTalloM Ha
nyta K uHterpanuu B EC. CornameHue B OCHOBHOM
MPEJCTABIsICT COOOM IUIaH JCHCTBHIA 1O MOJCPHH3A-
LIUU CTPaHBI, OHO NpeIyCMaTpUBACT YKpEIUICHHUE Je-
MOKpaTHYECKUX HHCTUTYTOB U KOHOMHUYECKHH POCT B
otnomenusx Mexay EC u I'pysueit. Camo 1o cede 310
He KOHeII IIporiecca, Hao00opoT, 3T0 HaJaIo0 OYCHb BaXK-
Horo stamna. [lonmucannem Cornamenus o0 accomma-
U, KOTOpOe BKIItOYaeT B ce0st Cornarienue 00 yriryo-
JICHHOH 1 BceoObeMITIONIeH cBOOOAHOI ToproBie, [ py-
3Ug CcAeNaNia Ba)KHBIM IIIar, TEeM CaMbIM CIeaB
EBPONCHCKYI0 HHTETPALUIO CTPAHBl IMPHOPUTCTOM
BHEIHEH MOJIUTUKU U NPUOPUTETOM BHYTPEHHEH I10O-
JUTUKY. PedopMbl BKIIIOYAIOT MOJUTHYECKYIO aCCOIH-
amuro ¢ EC 1 mocnenoBaTenbHy0 3JKOHOMUYECKYIO HH-
TETpanuio, 4yTo JIeNaeT MPOoIecC eBPONEH3aIiy CTPaHbI
SIpKUM. DTO MCTOPUUYECKUI BBIOOP HAIlEro Hapona,
['py3usi roToBa yCKOpUTH peOpPMBI B TOBECTKE THS HH-
terpauuu B EC.

Bnaronaps monmucannto CornamreHus 00 accorm-
auu Mexny EC u I'pysueilt otHomenus ['pysus-EC
BCTYIIIJIA B COBEPIIIEHHO HOBYIO a3y, U ObLIa cO3jaHa
HOBas JICTUTHMHAsI OCHOBa JJIsl IPO3AIagHoOTO Pa3BH-
tust ['pysun. DTo coriameHne onpeaenseT Hanpasie-
HHE ITOJIMTHYECKOTO ¥ 5KOHOMHYECKOT0 pa3BUTUs I py-
3MHM Ha CIEYIOINE HECKOIBKO JAECATIIICTHH.

Cornamenue 00 acCOIMalliy OXBATHIBAET BCE ac-
HeKTHl coTpyanudecTBa ¢ EBponeiickum Corozom. Co-
TJallleHHe COCTOUT U3 YEThIPEX YacTel: MOJIUTHYECKU I
JIUAJIOT W COTPYAHUYECTBO BO BHEIIHEH IONUTHKE U
monuTHKe 6e3onacHocTr; CrpaBeTMBOCTh, CBOOOIA U
0€30MacHOCTh, OTPACIICBas YACTh U YacTh, CBSI3aHHAS C
TOPrOBIIEH.

Peanmzarus CornanieHus: 00 accoIMaIuy MpHBe-
JeT K MOJNHOH MoaepHW3anmu [py3uu, 4to Oyaer
HMMEThH TMOJIOKHUTEIbHbIE MOTUTHISCKIE U SKOHOMUYE-
ckue mociencTsus. Peamuzarust obs3arensetB mo Co-
TJIAIIEHUI0 00 accOoIManyy Ha MpakTHUKe OyJeT cro-
coOCTBOBATh CO3JJaHUIO MPUBJIEKATEILHOMN MPAaBOBOM U
SKOHOMHYECKON CPEIBl B CTPaHe, MTOBBICHT €€ aBTOPH-
TET KaK MEXIYHapOJIHOT0 MapTHepa Ha MEXIyHapo/-
HOM ypOBHE.

[Mocne monHo peanu3zarmu CornameHus 00 acco-
LMALUUU TPY3UHCKUE MPOU3BOJUTENIM U OSKCIOPTEPHI
moJry4yar cBOOOIHEIH AocTyn Ha peiHOK EC, 9To cTaner
BaXXHBIM CTUMYJIOM JUII MHOCTPAHHBIX WHBECTHUIMHA U
HOBBIX TEXHOJIOTHH B 9KOHOMUKY [ py3um, 4TO, B CBOIO
odepelib, 3HAYUTEIHHO YCKOPHT SKOHOMHUYECKUI POCT
I'py3un. u co3nanue pabounx mect. B I'py3un HauaTh
3HAYUTENbHBIE PEPOPMBI, 4 UMEHHO: JTHOEPATH30BAHO
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¥ MOJICPHU3MPOBAHO HAJIOTOBOE M TAMOKCHHOE 3aKO-
HOJIaTeIbCTBO, YIIydIlleHa HHPpacTpyKTypa, boyee au-
BepCU(UIPOBAHBI IOCTaBKU U MPOU3BOJICTBO YHEPIO-
pecypcoB. 3HaUMTeNIbHAs MOAEPHU3ALIUS IPOU30IILIA B
cdepe pUHAHCOBBIX yCIyT. MI3MeHeHns! MPOU30ILIH B
9KOJIOTMYECKOH MOJIUTHKE, 00pa30BaHMH, 31paBOOXpa-
HEHMH, COIIMATIbHOM JTUAJIOTe U MHOTOM JIPYTOM.

UnenctBo B EC u HATO sBnsercsa riaBHOMU ra-
panTHEi 0€30ITaCHOCTH, pa3BUTHS U IpOIBeTaHus [ py-
3MH, OCHOBAaHHOTO Ha IMBIIN3alMOHHOM BeIOOpE [ py-
3un. CTpaTerHuecKoi MeNbI0 BHEITHEH MOTUTHKH SIB-
JISI€TCsl YCTOMUHNBOE HKOHOMUYECKOE pa3Butue [ py3un
U COMMKEHNE 3KOHOMHIECKOH CUTYyallul C BBICOKHMHU
CTaHJapTaMM HMHCTUTYLIMOHAJIBHON IEMOKpAaTHH, IO-
OILIPEHUE MHBECTUIMH U NMPHUBJICUEHUE COBPEMEHHBIX
TEXHOJIOTHI/MHHOBauuii B crpany. s ['py3un oyens
Ba)XHO MaKCUMaJIbHO MCIOJIb30BATh BO3ZMOKHOCTH, CO-
3/IaHHbIE CKOPOCTHOM aBTOMarucTpaibio Boctok-3a-
naj, skene3noi noporoit baky-Towmnucu-Kapce, mpoek-
TOM TJTyOOKOBOJHOTO IOpTa AHAKINS U JPYTHMH pea-
JIU3yeMBIMH B CTpaHE IPOEKTaMH, W MOJHOCTBIO
peann3oBaTh MMEIOIIMICS TPaHCIOPTHO-TPAH3UTHBINA
noteHiman. [Ipuopurer mo-npexxHeMmy otmaercst 3¢-
(exTHBHON peanm3anuu / 3SKcIutyatanuu FOkHOTO
MPUPOJHOTO KOPHAOpPA W APYIMX PETHOHAIBHBIX M
MEXIYHapOAHBIX YHEPreTHUYECKUX MPOEKTOB, a TaKkKe
CO3JJaHUI0 LU(POBOro TpaH3UTHOro Yy3iaa EBpoma-
Asust yepes ['py3uto; Y cTaHOBUTH aKTUBHBIE KOHTAKTHI
C NMOTEHIMAIBHBIMU JOHOPAMH, CIIOCOOCTBOBATh IpHU-
BJICUCHMIO HHBECTUIUH U BHEIPEHUIO B CTPaHy COBpE-
MEHHBIX TEXHOJIOTHH. Pacimpenue nmubepanbHBIX TOP-
TOBBIX PEXMMOB U TPOIBIKEHHE DKCIopTa. Makcu-
MaJIbHOE YBEJIMUYEHHE KOJIMYECTBA CTPAH C PEXKUMOM
cBOOOTHOH IBYCTOPOHHEH TOproBiu ¢ I'py3ueit, nams-
Helilree pacumpenue reorpaduy 1 MpoJIBIKEHNE IKC-
MopTa rpy3WHCKOM NPOIYKIINH/TUBEPCUPUKALIUS PHIH-
KOB; BaskHBIM IIpHOpHUTETOM SIBIIIETCS yTIyOJIeHHUE CO-
TpyAHMYECTBA C  TAaKUMH  MEXIYHapOJHBIMU
opraHuzaiisMid ¥ (UHAHCOBBIMH MHCTHTYTaMH, Kak
Bceemupnsiit  6aHk, MeXIyHapOIHBIH  BaJIIOTHBIHA
¢onn, BeemupHas toprosas opraHm3aius, EBpomneii-
CKUH 0aHK PEKOHCTPYKLIHH W pa3BUTHA, A3HATCKUIl
OaHK pa3BuUTHA, A3uaTcKuil OaHK HHPPACTPYKTYPH U
pasBUTHS U 1p. DKOHOMHYECKAs! TUIIOMATHS AKTHB-
Has PKOHOMHYECKAs IUILUIOMATHUS SBISIETCS BaXKHBIM
MEXaHU3MOM pealn3ali BHEIIHENOIUTUYECKUX 3a-
Jlad CTPaHbl U CHOCOOCTBYET €€ ITPOLBETAHUIO M YCTOM-
YHBOMY 3KOHOMHYECKOMY pa3BuTHIO. PaboTta ¢ Mex-
JTyHapOAHBIMHU opraHu3anusiMu. [Ipuopurer 6yzer ot1-
JaH COJEHCTBHIO DPAa3BUTHIO TaKHX COBPEMEHHBIX
CEKTOPOB IKOHOMHKH, KaK BEICOKOTEXHOJIOTHYHBIE OT-
paciu u dpoBas IKOHOMHUKA.

Kpynneimumuy TOproBeIMU NapTHEPAMU CTPaHbI
seistrorest: Typrus (1 597,5 muta nonnapos), Poccust (1
328,2 mun nosutapoB) u Kurait (1 185,0 muin mosua-
pOB).

B 2020 roxy nons gecaTd KpyHHEHIIMX CTpaH-
JKCIIOPTEPOB B 00ImIeM o0beMe 3kcmopra ['py3uu co-
craBuna 75,9%. B Tpoiixy munepoB BxonsaT: Kuraii
(476,3 mun mommapo CIIIA), AszepOaiimxan (441,3
miH gosutapoB CIIA) u Poccust (441,1 mutH nomapoB
CIHIA).

B 2020 romy moys aecsTh KpyHMHEHITUX CTpaH-
MapTHEPOB IO HUMIIOPTY B oOIIeM oObeMe HMITOpTa
I'py3uu cocraBuna 69,9 npouenra. B Tpoiiky munepos
pomwm: Typmusa (1407,0 mie nonnmapos), Poccus
(887,2 mnu nomnapos) u Kuraii (708,7 MiH nosnapos).

Ilo manHBIM 3a sHBapb-ceHTA0ps 2021 r. Kpyn-
HeHIUMH TOPrOBBIMU MaPTHEPAMU CTPAHbI SIBJISIOTCS:
Typrms (1480,8 mua nomnapos), Poccus (1145,0 mma
nommapoB) u  Kwurait  (1078,2 wmmH  mommapos).
(http:/lwww.economy.ge/uploads/files/sagareo_vachro
ba/trade_turnover_2020.pdf

ITo crpanam HamboNbIINil 0O0BEM MHBECTHIIHIN B
nepBoM kBaprtane 2021 roga nmpuiuencs Ha Benmko-
opuranuto (70,5 mporenra - 88,4 MIH J0JUIapOB
CIIIA), 3a Heii cnenyrot Poccust (25,4 npouenTa - 31,9
muumoHa gosutapoB CLIA), Typuus (19,5 npouenra -
24,5 mumunona noytapoB CIHA) u Yexus (11,3 mpo-
neHTa - 14,1 MuUIMOHA TOJIIAPOB).

(http://lwww.economy.ge/uploads/publications/ec
onomy_7906818060f93fb215ef09.01499270.pdf

ITo mpocroTte BeneHUst OM3HECAa M MHBECTHIIMOH-
HOW TNPUBIIEKATEIbHOCTH ['py3us sIBISETCS OTHOM U3
BEAYIINX CTpaH pernoHa W Mupa. COINIacHO OT4YeTy
Bcemuphoro 6anka «Benenue 6usHeca 2020», 'py3us
3aHuMaeT 7-e mecto u3 190 crpan. I'py3us 3anumaer
nepBoe mecto B peruoHe EBpomnbl u LlentpanbHoit
Azun. B cTpaHe BEICOKHI ypOBEHb SKOHOMHYECKOH OT-
KPBITOCTH 1 00ecrieueHo cBobogHoe 1 CormacHo «H-
JICKCY 9KOHOMHUUECKO cB0O0b1» DoHma «Hacnenuey,
I'pysust 3aHuMaeT 12-e MecTo B MUpE U BXOJUT B YHCIIO
CTpaH ¢ caMoif cBOOOJHOH SKOHOMUKOW. COTJIacHO OT-
yety WHcturyra @peiizepa 3a 2020 ron «Muposas
SKOHOMHUECKass cBoOoxa», ['py3us 3aHsa 8- mMecTo
cpeau 162 crtpan. CornacHo ortdery BcemupHoro
0anmka 1 PWC, omHa W3 CaMbIX HH3KHX HAJIOTOBBIX
Harpy3ok B cTpaHe. D¢ QeKTuBHas HAJIOTOBasl CTaBKa
cocrtaBiseT 9,9%, 4To SIBISETCS OMHUM M3 CAMBIX HU3-
KHX TTOKa3aTelneil B MUpe, 1 110 3TOMY ITokaszarteiro I py-
3 3aHHUMAaeT TPETheé MECTO B MHUpE BI)KEHHE Kallu-
TaJjia, TOBApOB MJIH yCIYT.

Takum o0Opa3zom, 3amajHas OpUEHTALUS U WHTe-
rpaiysi ¢ eBPOATIAHTHYECKHUMH CTPYKTypaMH SBIIS-
€TCsl OCHOBHBIM BHEIIHETIOIMTHIECKUM HalpaBICHAEM
U TIIaBHBIM I'apaHTOM CyBEpEHHTETa M 0e301acHOCTH
crpansl (k. Paganu, 2011, c. 18). BHemHenonuTu-
yeckuii Kypc ['py3un noapasyMeBaeT BHIIOTHEHUE B3s-
TBIX Ha ce0s 0053aTeNbCTB B IJIAHE COTPYIHUYECTBA C
EBponeiickum Coro3om, a noanucanHoe B 2014 rony
Cornamenne 00 accorumanuu sBiusieTcs ans [ pys3un
BaXHBIM JTAIlOM Ha IyTH YKOHOMHYECKON MHTETPALlUU
B EBporneiickuii Cotro3. CornameHre B OCHOBHOM TIPeJI-
CTaBNseT cO0OM miaH NEHCTBHH MO MOJAEPHU3AIINH
CTpaHbI, OHO MPeayCMaTPUBAET YKPEIUIEHHE IeMOKpa-
TUYECKUX UHCTUTYTOB U COEHCTBHE SKOHOMUUECKOMY

pocry.
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Abstract

Cross-cultural management is an integral link for successful business development in conditions of wide-
spread globalization. In modern conditions, managers and managers should be ready for international cooperation

both inside and outside the business.
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Introduction

Conducting research and taking into account the
characteristics and patterns inherent in different busi-
ness cultures in management is the fundamental goal of
cross-cultural management. Knowledge of such fea-
tures helps to determine mutual understanding and ef-
fective communication between representatives of dif-
ferent business cultures. The use of cross-cultural hu-
man resource management means the effectiveness of
external and internal communications.

In modern realities, there is probably no longer a
person who is unfamiliar with the concept of globaliza-
tion or who denies its ubiquity. The strategic plans of
most companies are now focused on adapting to the
conditions of globalization, and business giants have
been successfully operating in them for a long time. At
the same time, globalization for an organization is not
only a modification of business plans, but also a com-
pletely different, new approach to human resource
management. In this regard, cross-cultural management
deals with the problems and issues of the interpenetra-
tion of cultures in the business sphere, and this is the
relevance of this topic.

The study of the modern understanding of the con-
cept of "cross-cultural management"” is the main pur-
pose of the article.

The main tasks considered in this article are the
study of primary relevant sources and drawing up a pic-
ture of the real and desired level of implementation of
cross-cultural management in human resource manage-
ment.

The scientific novelty lies in the practical applica-
tion of the processes of cross-cultural interaction in hu-
man resource management.

Human resource management is directly related to
the concept of cross-cultural management, since basi-
cally this term implies direct work with human re-
sources.

The use of cross-cultural management techniques
is an integral link not only for international business,
rather, for them it is still a mandatory factor, but also
for small and medium-sized businesses, local organiza-
tions. The market is developing quite rapidly and often
unpredictably, so, for example, a company can unex-
pectedly find a partner abroad. And how, then, in this
case, to build relations with foreign colleagues?

First of all, the sphere of cross-cultural manage-
ment should begin directly with the education and en-
lightenment of managers, since they are the face and
representation of the organization in any external inter-
action, and also show an example to their subordinates.
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It is the management that has the authority to imple-
ment the policy and principles of competent intercul-
tural interaction in companies. In view of this, the direct
head of the organization should be the leader of the en-
try of companies into the world of globalization. To do
this, various trainings and educational programs for
managers are being implemented very successfully.

Since we are talking about educational programs
and trainings, the next step that needs to be taken is the
education of all the company's personnel, with regard
to the peculiarities of cultures and proper interaction
with them. The problem of misunderstanding of cul-
tures can be faced by both the manager and employees
in direct interaction with another company, or when hir-
ing a foreigner, that is, a person of another culture. Such
a person can fully meet all the necessary competencies
and be an excellent performer, but at the same time
have any cultural characteristics that are incomprehen-
sible to the manager, manager or colleagues. However,
this should not be a reason for the dismissal of this em-
ployee, or refusal to hire. That's exactly why it is ex-
tremely important for absolutely all levels of managers
and their subordinates to have a basic understanding of
the life and mentality of other countries and cultures.
Especially in conditions of large migration waves,
when hiring a foreigner is no longer something unusual.

The situations described above assume that these
actions take place on our territory and under our condi-
tions. But do not forget that companies quite often send
their employees on business trips or internships to other
countries. This circumstance assumes that such em-
ployees have two groups of skills at once:

1. knowledge of a foreign language, and first of all
- English. Let's not dispute the fact that English is the
business language spoken by all international organiza-
tions, that is, it is the world language. In this regard, in
the issue of human resource management, it is very im-
portant to understand that without knowledge of a for-
eign language, employees, and even more so company
managers, simply have nothing to do in the business
sphere of the XXI century. In most companies, profi-
ciency in English is one of the fundamental require-
ments for candidates for a position. But at the same
time, knowledge of a foreign language implies constant
practice, in this regard, the top management of compa-
nies needs to provide conditions for training and main-
taining the skills of their employees.

2. for the company's employees, it is necessary to
conduct a test or exam for knowledge of the cultural
characteristics of a particular country before their direct
departure there. An employee of a company, being on
the territory of another country and a specific organiza-
tion, being its representative, can make a great impres-
sion and establish long-term long-term plans for coop-
eration, or spoil all the agreements between them. This
is especially important during negotiations, when sign-
ing a contract or promising cooperation is at stake, and
then even a minor oversight in communication can put
an end to the possibility of a favorable outcome. For an
employee with the skill to successfully conduct inter-
national negotiations, it is an undoubted advantage over
the rest of the company's participants. But what should
all other employees do in this situation? And managers

should deal with this issue and thereby ensure the for-
mation of personnel.

Business cooperation with representatives of other
cultures can occur not only through direct live contact,
but also through business correspondence. Undoubt-
edly, all employees of the company should have the
skills of business correspondence. And if everyone has
figured out the usual correspondence at the moment and
mastered its subtleties, then conducting a dialogue in
conditions of cross-cultural communications is not so
widespread yet. This includes, as mentioned above,
knowledge of a foreign language in business corre-
spondence, and knowledge of the rules of email corre-
spondence abroad. Training in these skills should also
be provided to top managers.

In addition to the topic of education, the problem
of interethnic conflicts and discrimination should also
be touched upon. Despite additional training, a certain
part of the personnel still has a misunderstanding of
other cultures. It is extremely important for both man-
agers and managers to anticipate such situations and be
able to solve them competently. Undoubtedly, manag-
ers themselves should understand all the subtleties of
the cultures of their colleagues and subordinates well,
S0 as not to make a decision that discriminates against
them themselves. But even here it is very important for
managers and top managers to see the border and try
not to overdo it with their political correctness. Re-
cently, there have been more and more situations in
companies when some minorities have tried to give cer-
tain privileges so that they do not feel violated, but at
the same time they have gone too far with their good
intentions, creating conditions that are unfair to the rest
of the team.

The clash of cultures is not only the cultures of dif-
ferent countries or nationalities, but also corporate
ones. This difference is particularly noticeable during
negotiations. Quite often, it is extremely difficult to
make a common decision even for residents of the same
country, since companies can have extremely different
ways of doing business. In this regard, to conduct inter-
national negotiations, companies should hire a spe-
cially trained employee, and preferably on a permanent
basis. Nevertheless, even with such a specialist in the
company, other employees also need to possess basic
skills and techniques of successful negotiations.

Recently, the heads of many companies have in-
creasingly resorted to the services of outside trainers or,
as they are now called, coaches to conduct various
trainings, tests and master classes. The most common
of them at the moment is testing for emotional intelli-
gence (EQ). It is precisely such employees who should
represent the interests of the company at negotiations
or various debates, conferences. It is believed that peo-
ple who have a high EQ coefficient are much easier to
adapt to changing circumstances, adapt to the interloc-
utor faster and are able to read his real emotions, and,
accordingly, his opinion.

Conclusion

The ideal employee of 2022 is a person who
knows how to negotiate effectively, be tolerant and un-
derstanding, speak a foreign language and be ready for
continuous training. And yet people are not robots, but
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the concept of "ideal employee" is just a utopia for an
employer. The manager is quite capable of doing some
things to bring his company's employees closer to this
ideal. Based on all of the above, the company's man-
agement should:

First, start with self-study, that is, get the first all
the skills and knowledge that he expects and requires
from his employees. Thus, he will show them by his
own example what skills and knowledge an employee
of this company should have.

Secondly, to prepare the company's personnel for
cross-cultural interaction by organizing courses for em-
ployees in a foreign language and gaining knowledge
about other cultures.

Thirdly, to develop the necessary skills, both for
yourself and for your employees. For example, the abil-
ity to conduct negotiations and business correspond-
ence.

Fourth, for a large company to take a specialist in
negotiations and interaction into the main staff, if the
company is small, to train its employees.

Fifth, conduct various trainings and tests on a reg-
ular basis to better understand the processes within the
organization and the team, as well as timely highlight

someone's special qualities and potential for their effec-
tive application in business.

Effective management can always easily adapt to
the rapidly changing conditions of cross-cultural busi-
ness, but now it is also necessary to train its employees
to comply with these changes.
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3arpatsl Ha obecriedyeHre CpeACTBAMH WHANBUAYIBHON 3aIIUTH pAOOTHUKOB SIBIISIOTCS HEOTHEMIIEMOH Ya-
CTBIO COBOKYITHBIX 3aTpaT Ha oXpaHy Tpyaa. CpeacTBa MHANBUAYATBHOHN 3aIUTHI IPEHA3HAUSHBI JIS 3alUTH 1
MIPEIOTBPAIICHUS IPOU3BOACTBEHHBIX TPAaBM, 3a00JIEBaHII 1 HECYACTHBIX CIIy9YaeB Ha 0OBEKTaxX MPOU3BOACTBA.

Abstract

The costs of providing workers with personal protective equipment are an integral part of the total labor
protection costs. Personal protective equipment is designed to protect and prevent industrial injuries, diseases and
accidents at production facilities
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B umensx 3amuThl paOOTHHUKOB OT HECYACTHBIX
ciIydaeB ¥ poQeCCHOHANBHBIX 3a00JICBaHMI Ha TTPE.I-
NPUSTUSAX C BPEAHBIMU U ONIACHBIMH YCIIOBHSMH TPY /12

B COOTBETCTBHH C MyHKTOM 2 cTatbu 182 TpymoBoro
konekca PecryOonmukm Kazaxcran ot 23 HosOps 2015
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rona Ne 414-V 3PK paGoronmarensb 3a cueT cOOCTBEH-
HBIX CPEACTB 00s13aH 00ECTICUNTh CPEACTBAMH HHIUBH-
JyaibHO# 3ammThl (nanee - CU3), co3math UM HEOOXO-
JIMMBbIE CAHUTapHO-TUTHEHUYECKHE YCIOBUS, CHAOUTh
MOIOIIUMH ¥ JAe3UH(DUIMPYIOMIUME CPEICTBAMH, Me-
JUIIMHCKOM anTeukoi. J[oMKHO OBITH OPraHHU30BaHO
HaJyIexallee XxpaHeHue, oociryxuBanue u peMmont CU1U3
u o0e3zapakMBaHHE B COOTBETCTBHH C YTBEP)KICH-
HBIMH HOPMaMH BBIAAYH CTICIIHANBHON OCXKIBI U APY-
rux CU3 paboTHHKaM OpraHU3aIlH OTpaciel pa3Ind-
HBIX BHJIOB 3KOHOMHYECKOH AEATCITHHOCTH.

B cratee mpencraBieHBI pe3yIbTaThl HAYYHBIX
UCCIIEZIOBAaHMH, IIOTyYEHHbIE B XOJAE pealu3aluy
Hay4HO-TEXHHYECKOH NporpaMMbl Ha Temy: «Puck-
OpPUEHTUPOBAHHBIE OPraHU3allMOHHO-3KOHOMHUYECKUE
MeXaHN3MBbl o0ecrieueHns: 0e301acHOro Tpy/a B YCIIo-
Busix coBpeMeHHoro Kazaxcrana» (MPH OR11865833-
OT-21) B paMKax MpOrpaMMHO-IIENIEBOT0 pUHAHCUPO-
BaHUs Hcce0oBaHNN PecrmyOauMKkaHCKOro HaydHO-HC-
CJICI0BATENILCKOTO MHCTHTYTA 110 OXpaHe Tpy1a MuHu-
CTepcTBa TPyAa W COIHMAIBHOW 3aIUTHl HACEICHUS
Pecny6mmku Kazaxcran.

CpencTBa MHIMBHIYAIBHOH 3alUTHI TIPEIHA3HA-
YeHBI JUIS 3aI0UTHl pabOTHHKA OT BO3AEHCTBHUS BpEA-
HBIX ¥ (WJIN) OTIACHBIX MPOM3BOJICTBEHHBIX (PAKTOPOB,
B TOM YHCIIE CIIeIiaabHasd oaexaa. CpelcTBa HHANBU-
JIyaJbHOM 3aIIUTHI B 3aBUCUMOCTH OT Ha3HAYCHUS IO~
pa3AessIoT Ha CIIeAyIOIINe KJIACCHI:

— H30JIUPYIOIIHE KOCTIOMBI (ITHEBMOKOCTIOMBI,
THAPOU30IUPYIOIINE KOCTIOMBI, CKahaHaphl);

— crenuanbHas OJeK/a, NPeAHa3HauYeHHasT IS
NPEIOTBPAIIEHHS WM YMEHBIICHHUS BO3JEHCTBHSA Ha
paOOTHHUKOB BpPEIHBIX W (WJIM) OIACHBIX IPOU3BOJ-
CTBEHHBIX (DAKTOPOB, a TAaKXKe JUIsl 3alIUTHI OT 3arpss-
HEHUs], 1 HeOJIaroNpUATHBIX TEMIIEPATYPHBIX YCIOBUH
(KOMOMHE30HBI, TTOITYKOMOUHE30HBI, KypTKH, OPIOKH,
KOCTIOMBI, XaJaThl, IJIAIH, TOIYIIyOKH, TYIyTbl, dap-
TYKH, >KWIETHl, HapyKaBHUKH); CHelHanbHas 0OyBb
(canoru, 60TQOPTHI, MOycanord, OOTUHKH, M0JIy6O-
TUHKH, Ty (i, rajgonm, 00Tk, 6axuiib);

— CpEeICTBa 3alIUTHI OPIaHOB JABIXaHHS — 3TO HO-
CHMOE Ha YeJIOBeKe TEXHHUECKOe yCTPoiicTBO, obecrie-
YHMBAIOIEe 3alIUTy OpPraHM3Ma OT WHTAISIMOHHOTO
BO3JICHCTBHSI ONACHBIX M BPEOHBIX (PaKTOPOB (TIPOTH-
BOTa3bl, PECHUPATOPbl, ITHEBMOILIEMBI, ITHEBMO-
MackKn);

— CpeICTBa 3allUThl OPraHoB CllyXa - YCTpOM-
CTBa, MPETOXPAHSIONINE OPraH CIIyXa OT BO3ACHCTBHA
YPOBHEI LlyMa, IPEBBIIIAIOIINX JOMYCTHMBbIE (IPOTH-
BOLIYMHbIC HAYIIHUKH, TIPOTHBOIIYMHbBIE BKIIAJIBIIIN)
(IPOTHBOIIYMHBIE 1IIIEMbI, HAYITHUKH, BKJIA IBIIIH U T.
I.);

— CpEeICTBa 3aIMTHI TJ1a3 - YCTPOUCTBA, IPEMT-
CTBYIOII}E ITOTIA/IAHMIO B I1a3a pabOTHUKA MeXaHHUYe-
CKUX IPEIMETOB, IBLIH, a3p030Jiel, XUMHYECKUX Be-
IIECTB, HEHOHM3UPYIOUIMX H3Iy4YeHUH (3aluTHBIC
OUKH);

— CpEeICTBa 3aIIUTHI TOJIOBHI TOJIOBHBIE YOOPHI,
IpefHa3HaYCHHBIE [UIS 3aIUTHI TOJIOBBI OT BPEIHBIX U
(W) OmacHBIX TPOM3BOJCTBEHHBIX (PAKTOPOB, a
TaKKe OT 3arpA3HCHUS U HEOJIArONpHUSTHBIX TEMIepa-
TYPHBIX YCJIOBHH (KacCKH, IIIIEMBI, TOJIUIEMHUKH Kac-
KETKH, KeIIH, KOCBIHKH H T. I1.);

— CpEACTBa 3aLIMTHI PYK - CPEACTBA HHAUBUIY-
aJIbHOM 3allUTHI, HaJeBaeMble Ha PyKH U 00ecrednBa-
IOIIME WX 3alIUTy OT BPEAHBIX M (WJIM) ONMAaCHBIX IIPO-
W3BOJICTBEHHBIX (haKTOPOB, a TAKXKE OT 3arps3HEHUS U
HeOJIaronpuATHBIX TEMIIEpaTypHBIX YCIOBHU (Tep-
YaTKH, PyKaBHIIBI U T. 11.);

—  Cpe/CTBa MHIUBHIYAIBLHOH 3aIUTHI IepMaTo-
JIOTHYECKHE - CPEACTBA, MPEJHA3HAUYCHHBIE I HaHe-
CEHUSI Ha KOXKY YEJTIOBEKa JUIA €€ 3aIlUThl X OYHCTKH C
LETbIO CHIDKCHHUSI BO3JCHCTBUS BPEAHBIX M OMACHBIX
(haKTOPOB B YCIOBHAX MPOMBIIUICHHOTO TPOM3BOACTBA
BKJIFOUast 3aIUTHBIC CPEICTBA THAPOPHUIBHOTO, THAPO-
(oOHOTO, KOMOMHHPOBAHHOTO ICHCTBUS, 3aIIUTHEIC
CpPE/CTBa OT BO3ACHCTBUS HU3KHX TEMIIEpaTyp, BETpa,
3alIUTHBIE CPEACTBA OT BO3JCHCTBHS yIbTpa(nOIETO-
BOro M3ydeHHs nuanasoHoB A, B, C., 3ammrHble
CpPE/ICTBA OT BO3ACHCTBUS OHMOJIOTHYECKUX (DAKTOPOB —
HACEKOMBIX, 3aIIUTHBIE CPEACTBA OT BO3/ICHCTBUS OHO-
JIOTHYECKUX (PaKTOPOB — MUKPOOPTraHU3MOB, OUHIIA0-
e CPEeACTBA: KPEMBbI, NMAacThl, I'€lH, PEreHepUpYIO-
1€, BOCCTaHABJIMBAIOIINE CPEICTBA: KPEMBI, SMYIIb-
CHH;

— CpeACTBa 3aIlWTHI JINIA - YCTPOWCTBA, Tpe-
MATCTBYIOIIME MOMAJAaHWI0 B JIMIO MEXaHWYECKHX
MIPEAMETOB, MBUIH, adpO30JIeii, XUMHUYECKUX BEILECTB,
W3ITy4YeHUH (IIUTKH, SKpaHbl, MaCKU U T. 11.);

— CpeJCTBa 3alUTHI HOT - CIeluaiIbHas 00yBb,
obecrieynBaroIas 3alUTy HOI' paOOTHUKA OT BPEIHBIX
u (WiIM) OMNACHBIX NPOU3BOACTBEHHBIX (PAKTOPOB, a
TaKKe OT 3arps3HEHUS] U HeOJIArONPHUATHBIX TeMIIepa-
TYPHBIX YCJIOBMHM W (WJIM) CHI)KAIOIIAS MX yTOMIIse-
MOCTB (camord, moiycanors, 6aTgoptel, OOTHHKH, Ta-
JIOIHY, OaXMIIBI U T. [I.);

— CpEACTBA 3alIMTHI OT MAJCHHS C BBICOTHI U
JpyTHEe MPEeAOXpaHUTEIbHbIE CPEACTBA YCTPOICTBA U
X KOMIIOHEHTHI, IIpeAHa3HaYeHHbIe 111 (PUKCHpOBa-
HHS paOOTHHUKA HA ONpPE/EeSICHHON BHICOTE IPH BBIMOJI-
HEHHUHU paboT, MpeI0TBpaIleHIs AaJeHNs PaOOTHHKA C
BBICOTBI OO O€30macHOM OCTAHOBKH IMAaACHUS
(IpenoXpaHUTENbHBIN MOSC, AMDIIEKTPHUYECKHE KOB-
PHMKH, py4YHbBIE 3aXBaThl U MaHHIYJSITOPBI, HAKOJEH-
HUKH U HaIUICYHUKN);

—  CpE/CTBa 3aIIUTHl KOMIUIEKCHBIE.

[TpaBuna BbIAYHM CIIEIUATBHON OJICKABI M IPYTHX
CPE/ICTB MHANBU/Iy aJIbHON 3aIIUTHI 32 CUET CPEACTB pa-
Gotonarens yrBepxaeHs! [Ipukazom MuHucTpa 31apa-
BOOXPAaHEHUS] M COLMAIBHOrO pa3BuTHA PecryOmmku
Kazaxcran ot 28 gexabps 2015 roga Nel1054.

dopmupoBanue pacxoaoB Ha mpuodpererne CI13
SIBJISIETCS] OAHOM M3 OCHOBHBIX CTaTel pacxo/i0B Mpe.l-
NpUSTHS HA OXpaHy TpyJa. 3arpaTbl U CTOMMOCTh
ycIIyr Ha obecredyeHue pabOTHUKOB CIEHATbHON
OIIeXIOH, crenuanbHOW 00yBRI0 W Apyrumu CU3 B
TIpezienax yTBEPXKICHHBIX HOPM BKIIIOUAIOTCS B cebe-
cTonMocTh npoaykuuu. [Ipu pacuere nmorpeOHOCTH B
CHU3 Bce mnokaszarenud 3aHOCATCS B CHELHUAIBHYIO
(dopMy pa3liellbHO UIST MY>KCKOHW M JKEHCKOH crel-
OJIeK/Bl U cHeno0yBU O pa3Mepam, pocTy TpeboBa-
HUSIM U OTZEJIBHO 110 IPEJOXPAHUTENBHBIM CPEICTBAM
(3ammTHBIC MIJIEMBI, TIOSICA, PECIUPATOPHI U T.A.). 3a-
kynka CHU3 npousBoanTcs, UCX0Asl U3 CHOPMUPOBAH-
HO CBOIHOM 3asiBKM Ha oOecrieuenne CH3.
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IIpn 3akmodYeHNH IOTOBOPOB HAa IIOCTaBKY, a
Takke npu nocraBke CU3, TOCTaBIIMKH JTOJDKHBI
MPE/I0CTaBUTh:

1) cepTuduKaTsl COOTBETCTBHS Ha JaHHBIA BHI
MPOIYKIUH;

2) MHCTPYKLHIO 0 3KCIUTyaTaluy MOCTaBIISIEMBIX
CH3 ¢ ykazanueM TpeOOBaHHIA 110 yX0y (CTUPKA, XHUM-
YHCTKA, XpaHEHHUE U T.1.).

Kpome Toro, npu pacdere nmoTpeOHOCTH CIeIyeT
YUHTHIBATh TapaHTHHHBIE CpokH XxpaHeHus CU3, yka-
3aHHbBIC B CTICIU(UKAIMAX WM HHCTPYKIHAX MO 3KC-
ryararun. CHU3 ¢ mpocpodeHHBIM TapaHTHIHBIM CPO-
KOM XPaHEHHS U KCIUTyaTallly CIIHCHIBAIOTCH.

CorJlacHO POBEJICHHBIM PAcueTaM COCTaBIISIOTCS
obmue crnenndukanuy Ha CU3 ¢ ykazanueMm Hopma-
TUBHBIX JIOKYMEHTOB, MOJIEJICH, TUTIOB U3/IENINI, apTH-
Kylla TKaHed, BHIa NPONMUTKH, LBeTa (Ui CHel-
OJISXKbI).

[pu pacyere 3aTpar Ha oOecneYeHUE CPEICTBAMU
WHIMBHIYaJIbHOH 3aIINTHl HEOOXOUMO OIIPEICTHUTh:

1) 3arparel Ha npuobperenue CU3;

2) 3arpaThl Ha XpaHeHHe U obciyxuBaHue (pe-
MOHT, cTUpKa U ne3uHdpexmmst) CU3.

Pacuer 3aTpaTt Ha npuodperenne CU3 coctout
U3 CJIeIYIOLIHX ITANOB!

- onpeaenuTh NoTpeOHOCTh B ipruodperernn CU3
B pa3pese IODKHOCTEH, BHIOB 3KOHOMUYECKOH Jes-
TENILHOCTH COIJIaCHO YTBEpKAEHHbIX Hopm Bbliaum
crieaibHON onexabl u Apyrux CU3, taxoke B moTpeod-
HOCTb HEOOX0AMMO yuuThiBaTh octatku CU3 Ha ckia-
nax;

- CHCTEMaTH3MpPOBATh HAaHHBIE MOTPEOHOCTH MO
Bugam CU3;

- KOPPEKTHPOBATh OOIIYIO MOTPEOHOCTH C YUETOM
pesepsa Ha ypoBHe 10%;

- YCTaHOBUTH 00mIyt0 cromMocts CU3 Ha ocHOBe
PBIHOYHBIX IIEH TIOCTaBIUKOB;

- OIIpeeUTh OOIIYI0 CYMMY 3aTpat Ha Mproope-
tenne CU3.

OmnpenenyB BXOJHbBIE TapaMeTPsI I pacyeTa 3a-
Tpat Ha mpuobperenne CU3 npusenem dpopmyiy (1):

— n
Cope = Zp=1Nwp X Pope X Rppe (1),

rae,

Cppe — 3ampamet na obecneuenue CHU3;

Ny, — Konuuecmso pabomuuxoe i-oti npogeccuil;

N — Koauyecmaso npogeccuti Ha npeonpusmuu,;

Bype —uena CHU3 ona pabomnuka i-oti npopeccuu;

Rype — nompebrnocmo 6 CHU3 ¢ yuemom cpoka
cyoHcowl.

3aTpaThl Ha XpaHeHHe U 00cIy:kKHBaHHe (pe-
MOHT, cTHpKka u aAesunpexuus) CU3. CormacHo cra-
Teu 17 IIpuxa3a MuHHCTpa 34paBOOXPAaHEHUS U COLU-
anpHOTO pasButus PecnyOnmuku Kazaxcran ot 28 ne-
kabps 2015 roga  Nel054  paboromatens
OpraHHU30BBIBAET HAUIXKAIINI YXOI U PO HIaKTHYe-
cKyr0 00paboTky CU3, koTopas mpeaycMaTprBaeT IKC-
IUTyaTanuIo, XxpaHeHue u oociyxuBanne CU3.
I'ozoBbIE 3aTpaThl HA XpaHEHHWE U 00CITy)KUBAHUE
CU3 paccunrsiBarotes o popmyde (2):
2Cm = G+ Gy ),

Ecmu monpoOHee paccMOTpeTh COCTABISIOIIHE

dbopmysl (2), To 3aTpaThl Ha Xpanenue CU3:
Cs = Zg:l(NE X 1:)E)-’-AE (3)1

2de,

Cy —3ampamul na xpanernue CHU3;

Ng - Konuuecmgo obopyoosanus u cpedcms 0is
xpanenus CHU3;

Py — yena obopyoosanusi u cpedcms 015 XPAHeHUs.
CU3;

Ap - 20008ble amopmu3ayuonHsvie OMYUCIEHUS,
KOmopbule paccuumul@aromes ciedyiouum oopazom.

A= (@),
2oe,
Sie — NEPBOHAYANLHAS CMOUMOCHL 0O0PYOOBAHUS
onsa xpanenus CHU3;
t —cpox nonesznozo ucnonvzosanusi 060pydosanus,
200.
3atpatel Ha oOciyxkuBanne CHU3 paccuuthiBa-

1o1cs o popmyie (5):

Cm = g=1((pr X ndd) X Pdd) + (Nppe X Sr) (5):

rac,

Cpn- 3ampamul na oocnyscusanue CH3;

Nyyp- KOMuuecmeo pabommnuros i-oi npogeccuu;

Ngq— HOPMA MOWUX U  Oe3UHPUUUPYIOUUX
cpeocme 011 yxooa 3a CHU3;

Py — yena moiowux u Oe3uHpuyupyrouux
cpedcme;
Nppe — xonuuecmeo CHU3, xomopwie noorescam

pemonmy;
S, — cmoumoms ycnye no pemonmy CHU3.

Ha ocnoBe nepeuns npodeccuu, KOJIMIecTBa pa-
OOTHHMKOB 1O JaHHBIM MpO(deccHsM, HaHMEHOBAaHUH
CU3, HopM u cpokoB Beigaun CU3 paccunTeiBaeMm 3a-
Tpathl Ha oOecnieueHue pabotHukoB CU3 (cM. Tabnuia
1). CoryracHO MpoM3BEAEHHBIM pacueTaM o0Iasi cyMmMa
3arpat Ha CU3bI padoTankos cocrasmia 841 989 Tr.
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Ta6muna 1
PacueT 3aTpaT Ha obecneuenue CHM3 pabOTHUKOB
Hopwma u cpoku
IMpodeccus nnu | Koa-Bo . P P
HaumeHoBaHue crienuanbHON OJeK b BhiAaul, koi-Bo| Ilena | Kom-Bo | Cymma,
AOIDKHOCTE pa- | paboT-g, M CPEICTB MHANBUAYAILHOM 3aIIUTHI | €., map, kom- | CU3, tr (CU3, 1| T1r
OOTHHKA Yell. P Y » 11ap, ’ ’
TJICKTOB
DapTyk BOAOHETIPOHUIIAEMBIH U3 TPO-|
[PE3MHEHHOM xyomuaTooymakHoH| 1 n3nenue Ha 1 1657 10 16570
TKaHU (WK U3 TKaHU C ITICHOYHBIM I10- roj
KPBITHEM)
lomoBHOW yOop (kemm wmm Oepet| | m3nmenue Ha |
yoop (s P . 1260 | 10 | 12600
XJI0ITIaTOOYMaXKHBIHN ) TOJT
IPykaBUIIBI yCHJICHHBIC, XJIOTIATOOY-
Ma)kKHBIE C TIOJIMBUHIIXJIOPUIHBIM|2 mapel Ha | rox| 754 20 15080
WM TIOJIMMEPHBIM) HaJIaJOHHUKOM
Mautsip 10 ( P ) 4
[TepuaTku v
MAacCJIOBOJOOTTAIKUBAOIIEHN 1 mapana 1l ron| 813 10 8130
MPOTTMTKOMN
O4KH 3aIIUTHBIE C TTONIUKapOOHATHBIM]
WA MUHEPAJIbHBIM) HEYIPOYHCHHBIM| | WU3aenue 10
( P ) Heynp I ACTHE 1O | 4950 | 19 | 12200
CTEKJIOM CO CBeTO(HIbTpamMu THma "B- H3HOCA
1"
. 1 u3penue 1o
PecriupaTop ra30a3p030JIbHbIH A A 499 50 24950
H3HOCA
KocTtiom (kypTKa-+mnosykoMOuHe-
.|1 komrIutekT Ha |
BOH/OPIOKH) W3 XJIOMYATOOYMa)KHOU o 13376 10 |133760
TKaHU A
PykaBHIIbI YCHJICHHBIC, XJIOMYaTOOY-|
Ma>KHBIC C TTOJMBUHILIXJIOPHIHBIM T10-]
12 map (12 na
KPBITHEM (HITH OpE3eHTOBBIM HaJlaI0H- Hf 1( o p) 754 120 | 90480
HUKOM ) (WJIM TIEpPYaTKH C IIOJIAMEp-| A
HBIM TIOKPBITHEM)
IBOTHHKHN KOXKaHbIE 1 mapaHa 1 roq| 14256 10 142560
Ctonsip CTpou- JKuner curHanbHBIA CO CBETOBO3Bpa-| 1 mu3nenue Ha 1
P ¢1p 10 P A 2250 | 10 | 22500
TeIbHBIN MIAFONIIMH DJIEMCHTAMHU roj
1 u3nenue no
O4YKH 3aIUTHEIE A a 350 10 3500
H3HOCA
HaynrHuke mpOTHBOIIYMHBIE (C Kperl-
Y p Y (c xp 1 mpenue 1
lIeHWeM Ha KacKy) wid Bkiagsiny 1855 10 18550
napa J1o u3Hoca
[IPOTHBOINYMHBIC
1 m3penue 1o
Kacka 3amutHast A A 2815 10 28150
H3HOCA
1 m3nenue Ha |
[ToamuIeMHHUK 1O KacKy A ron 850 10 8500
KocTiom  (KypTKa-+IoIyKoMOnHE30H/
MK OPIOKH) W3 XJIOMYaTOOYMaKHOH
TKaHW C (MJIM U3 CMEIIAHHBIX TKaHeH)|l KoMIulekT Ha | 13376 10 1133760
I 3alUTBl OT OOLIMX MPOH3BOJI- ToJ
CTBCHHBIX 3arps3HCHUN W MEXaHWYe-|
CKHX BO3AEHCTBHIA
DapTyk U3 TKaHH XJIOMYATOOYMaKHOM
o 2 u3genus Ha 1
C MacJIOBOJOOTTAJIKHUBAIOIIEH MPOMHUT- 757 20 15140
. ToJ
[L1oTHUK 10 [ko#t
IPyKaBHUIbl yCHJICHHBIC, XJIOMYATOOY-
Ma)KHBIC C MTOJMBUHIIXJIOPHIHBIM I10-]
KPBITHEM (MJIH OpE3E€HTOBBIM HajIa10H-
p (i Op MOHY 6 napma 1ton | 754 60 | 45240
HHUKOM) WIJIM NIEPYaTKH KPYTIIOBA3aHbIC
TPUKOTAXHBIC C MOJUBHHUIXIOPHI-
HBIM (WJIH TTOJIMMEPHBIM ) TIOKPHITHEM
. 1 m3penue 1o
[Tosic mpeaoXpaHUTEIbHBIM A A 7590 10 75900
H3HOCA
YOopumna 2 Xanat padbounit 1 m3nenue Ha 12| 3690 2 7380
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MecsIIeB
[TepuaTKy pe3MHOBBIE (JIATEKCHBIE) I mapa wa 1 321 24 7704
Mecsil
IKocTroMm U3 TKaHH XJT0MYaTOOyMa)kHOM 1 H3;16FJ(1)I;e na l 9650 1 9650
DapTyk  XJ0m4aToOyMaXKHBIH c| 1 m3genue Ha 1 720 1 720
HarpyJIHHUKOM roj
/IBOpHHK 1  |PykaBuiipl KOMOMHHUPOBAaHHbBIE 6nmapnalrox | 395 6 2370
. 1 uznenue
[Tnam HempoMoKaeMblit . 3780 1 3780
JISKYPHBIN
IKacka 3amurHas I m3nenue o 2815 1 2815
n3HOoca
HUTOI'Q| 86557 436 841989
[Tpumeuanue — 3arpatel Ha CU3 1 paboTHUKOB paccunTana 6e3 komiuiekraunu CHU3 B 3umMHUi nepuon
[anee npuBenem npumep pacuera 3arpat Ha xpanenue CU3. Mmerorcs cieayromne UCXOHbIE TaHHBIE!
Tabmuna 2
HcxonHple TaHHBIC
HanmenoBanue KomnduectBo Ilena, CymmMa,
000pyIOBaHuS, LIT. TCHTe TEHTe
[Ikad MeTammyeckuii ONMHAPHBIN AT XpaHEHUS KOM- 6 11250 67500
miekta CM3(1860x300x500)
Cremrax 200x100x60 4 moxkw/150 kT 6 33660 201960
[kad merammmaeckuii as xpaneans C1U3 opraHoB Iv1- 12 6790 81480
xaaus (530x360x190)
HUTOr'O 24 51700 350940

PaccunTaeM romoBele aMOPTH3aMOHHBIE OTYHUC-
nerns. llepBoHayanmpHash CTOMMOCTH OOOpPYIOBAHUS
JUIA XpaHCHHs W3 TPEAbIAyNIeH TaONUIBI COCTABUIIA
51700 tr. Cpok MOJIE3HOTO UCTOIB30BAHUSI 000PYI0-
BaHUs — 15 7net:

Todosas cymma 3ampam Ha dKChAyamayuio u
xpanenue CHU3:
Cs = (24 x 51700) + 3446 = 354386 Tenre

Crneayromuii 9Tam - 3TO pacder 3aTpaT Ha 00ciy-

Ay =27 = 3446 renre xuBaane CU3. UcxonHble NaHHbIE PUBEIEHBI B TA0-
nmue 3.
Tabmuma 3
Pacuer 3aTpat Ha oOcmyxuBanne CH13
podeccus | Kon- | Hopma Bermaun pa- | Cpok ucrons- | Llena Iena Cymva
WM JIOJDK-  |BO pa-|00THHKaM MOIOIIHMX| 30BaHUs co- |Mommuxc |Cymma Cymma
HOCTB paboT- |00T-B,| M1 JE3MHPHUIUPYIO- |TITACHO HOPME, | CPEICTB,| , TT AIC3HHCKIHOHHEL , TT '
HHKa Yesl. | IIMX CPEICTB, KT MeCSIIbI TEHTe X CPEICTS, 1T o
Massp 10 0,5 12 215 12900 318 6720 | 19620
CToap CIpo- | 4 05 12 215  |12900 318 6720 | 19620
MTEIIbHBIN
[TnoTHUK 10 0,5 12 215 12900 318 6720 | 19620
YOopumna 2 0,5 12 215 2580 318 1344 | 3924
BOPHHK 1 0,5 12 215 1290 318 672 | 1962
HUTOI Q127710

CoryracHO Ipe10CTaBICHHBIM HCXOHBIM JIaHHBIM
NpEANpUsITHS B TedeHNH roja 3 komrurekta C13 Obutn
OTPEMOHTHPOBAHBI Ha CyMMy 36950 Terre.

3ampamul na obcnysicueanue CH3:

Cyn = 27710 4 36950 = 164660 Tenre B roj

B urore omnpezensieM roJjoBble 3aTpaThl HA XpaHe-
Hue u oocmyxuBanue CU3 o dpopmye (2):

Y Csm = 354386 + 164660 = 519046 TeHre

Taxum 06paszom, ro/10BbIE 3aTpaThl paboToa-
Tenst Ha XpaHeHue u oOciyxkuBanue CU3 cocraBsT
519046 tenre.

Ha ocHoBaHnM pHBEIEHHBIX METOIMK pacye-
TOB 3aTpaT Ha o0OecrieueHne, XpaHeHHe U 00CITyKUBa-
Hue CU3 pabOTHUKOB MPEIIpUATHS MOXHO CKa3aTh,
YTO JIaHHBIE 3aTPaThl HAIIPaBJICHbI HA OXpaHy TPYyAa,
KOoTOpas obecrieynuBaeT 6e30MaCHOCTh KU3HHU U 3[I0PO-
Bbs PaOOTHHUKOB B MPOIIECCE TPYIAOBOH AESITEIBHOCTH.

CHnucok 1uTepaTypsl
1. Tpynosoii koxekc Pecybnmkn Kazaxcran (c
W3MEHEHHMSMU M JIOTIOJHEHHUSMH II0 COCTOSHUIO Ha
30.12.2021 r.);
2. «O0 yTBepKJIEHUH HOPM BBIAAYM CHELHUAIb-
HOM OJICKIIbI M IPYTHX CPEACTB MHIAMBUIYAIbHOU 3a-
mUTHl pabOTHUKAM OpPTraHU3aLUi Pa3IMIHBIX BHUIOB
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SKOHOMHUYECKOU JnearenbHocTH». Ilpukas Mwunuctpa
3IPaBOOXPAaHEHHUS M COIMAIBHOTO pa3BuTHs Peciry0-
mku Kazaxcran ot 8 nekadps 2015 romga Ne 943, 3ape-
TUCTPUPOBAaH B MUHHUCTEPCTBE IOCTHIMU PecryOnuku
Kazaxcran 29 nexadbps 2015 roma Ne 12627,

3. IlpaBuna BBIAAYH CHCHUANIBLHOW OICKIBI U
JIPYTUX CPEICTB WHIWUBUIYaTbHON 3aIlUTHI 3a CYET

cpencTB paboTomaTens yrBepxkaeHs! [Iprkazom Munu-
CTpa 3[paBOOXPAHECHNUS M COLMAIBHOTO pa3BUTHs Pec-
myonuku Kazaxcran ot 28 nekadps 2015 roma Nel054;

4. Aoukenos I1.K., Jlxymarynosa H.I'., Ecnien-
oeroBa XK.X., AbapaxmanoBa H.b., Ka3z6ekosa [I.b.
BropkeTrpoBaHue 3aTpar Ha oxpaHy Tpyna. Teopwus.
Metoponorus. Ilpaktuka — Hyp-Cynrtan: PI'TI nHa
[NXB «PHUMMNOT MTC3H PK»,2021. -210 c.

®OPMUPOBAHUE U PA3BBUTHE UP®POBOI 9KOHOMMKH B KAZAXCTAHE KAK
CTPATEI'MYECKHUHU ITPUOPUTET PA3BUTHUS TEPPUTOPHUU B YCJIOBUAX TAHAEMUU

Ka3zoexoe I'.K.
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PasButne LII/I(i)pOBOﬁ 9KOHOMHMKH B HOBBIX YCJIOBUAX, U KdK COBPEMCHHBIC TCXHOJIOTMHU BJIHUAIOT HA PBIHOK

TpyZda U NNOATOTOBKY CIICHHUAIIUCTOB. C NmosBJIEHHEM HOBBIX TEXHOJOTHH COBpeMeHHHﬁ MUDP MCHACTCA, IPOUCXO-
JIT ycKopeHHas mudposusanus, Biausane nangemun COVID-19 Ha 5KOHOMHKY H PBIHOK Tpyaa. Poirs mudpoBeIx
TCXHOJIOTHH B ICATCIIbHOCTHU I_[eHTpa 3aHATOCTU HACCJICHUS B MUPEC. B Kazaxcrane ¢ Pa3BUTHUEM LII/I(I)pOBOﬁ 3KO-
HOMHKH OXKHMJAETCsI €XKEroIHbII POCT NMPOU3BOAUTENLHOCTH Ha 2-10%.

Abstract

The development of the digital economy in new conditions, and how modern technologies affect the labor
market and the training of specialists. With the advent of new technologies, the modern world is changing, there
is an accelerated digitalization, the impact of the COVID-19 pandemic on the economy and the labor market. The
role of digital technology in the activities of the World Employment Center. In Kazakhstan, with the development

of the digital economy, annual productivity growth is expected by 2-10%.
KuaroueBbie cioBa: nupoBas SJKOHOMHKA, PBIHOK TPyHa, IH(POBBIE TEXHOJIOTHH, MOJCPHU3AIMS, dJICK-

TPOHHAsA TOPTroBJIA

Keywords: digital economy, labor market, digital technology, modernization, e-commerce.

Beenenne. OOpa3zoBanue u MUPPOBU3AIHMS - ITO
JIB€ BAXKHBIC HAMPABICHUs, aKTUBHO BIMSAIOIIAE Ha
XKHU3Hb COBPEMEHHOTO YEJIOBEKa, HO MPH ATOM JIMHA-
MHUYHO B3auMoO/jielicTBytoImMe. Ha pbiHKe Tpyna BbICO-
KM CIpPOC Ha CIEHMUATUCTOB, 00Jamaromux udpo-
BbIMU HaBblkamMu. HoBelnine TeXHOIOTUH MO3BOJISIOT
WU3MEHITh U (POPMATHI, M COJIEPKAHUE OOYYCHHUS CO-
TpyIHUKOB. OHAKO CTpaTerusi MOArOTOBKU CIelHa-
JUCTOB JUTs1 IU(POBOIT SKOHOMUKH TPeOyeT TiTyO00KOTro
Y TIATEJIbHOTO aHalu3a MEPCHEeKTUB [albHEeHUIero
pa3BUTHA HAYKHA U 00pa30BaHUs.

Hudposuszarmst — 3T0 COBPEMEHHBIN TPEH]I, OKa-
3BIBAIOILMN MPSMOE BIMSHUE HAa XapaKTep TPYHOBBIX
OTHOLICHUH U Ha COCTOSIHUE 3aHATOCTH B PA3NUYHBIX
crpanax. [locreneHHbIil Iepexo OT MHAYCTPUATBHOU
K IOCTHH/YCTPHAIBHOM ATI0XE Pa3BUTHS 00IIECTBA, OT

Oxonomuku 3.0 x Ixonomuxke 4.0, IMEHYyEeMOH B COBpe-
MEHHOH SKOHOMHYECKOW Hayke IU(pPOBOH 3KOHOMH-
KOH, He MOJKET He OTPa3NUThCS Ha PBIHKE TPyAa U TPY-
JIOBBIX OTHOIICHUSX.

B Hacrosimee Bpemsi peIHOK TpyZa B MHUpeE Tepe-
JKUBaeT TiobanbHble TpaHcHOpMaIiu, KOTAa OTIAEHb-
Hble BUIBI npodeccuii (MAIMHUCTKH, NEPEBOAUMKH,
KOHBelepHbIe paboune) UM y>Ke UCUE3ITH, WX MTOTIaTN
MOJ{ Yrpo3y HCYE3HOBEHHs, IOCKOJBKY 3aMEHSIOTCS
poOOTaMH MM KOMITBIOTEPHBIMHU IIpOrpaMMamu. Bme-
CTO TPAAMIHOHHBIX INpodecchid M JODKHOCTEH Ha
PBIHKE TPY/a BOSHUKAIOT COBEPILICHHO HOBBIE MOOMIIb-
HBIE ¥ THOKKE TPYIOBbIE (DYHKINH, TIPEANONATAIOIINE
OOJIBIIYI0O YHUBEPCAIBHOCTh 3HAHWH M HABBIKOB CIIC-
[MAJMCTOB M pabOYMX, KOTOPbIE MOTYT JETKO TpaHC-
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(dopMupoBaThCs B 3aBUCHMOCTH OT M3MEHEHHI Ipo-
(WIS M BUIOB JESTENBHOCTH KOMIITAaHUH, SKOHOMHYe-
CKOM CHTYyaluy, CKJIa/IbIBAIOIIEHCS Ha PIHKE TOBAPOB,
paboT u ycuyr.

Pa3eutue nudposoii 3xoHomMuxkn. CoBpeMeH-
Hast 9KOHOMHKA — 3TO IKOHOMHKA BBICOKHX LU(PPOBBIX
TEXHOJIOTHH ¥ KOHKYpeHLUH. [10sIBISIFOTCS. HOBBIE TeX-
HOJIOTHH, THPOMCXOIUT YCKOpeHHas IudpoBu3anys,
M3MEHSIOTCA TpeOoBaHMUS K PaOOTHHKAM M KOMIICTEH-
[HMSIM, HA NEPEeIHUH IUIaH BEIXOAUT LH(POBas 3KOHO-
MHKA M HOBBIE B3aHMMOJCHCTBUSA «MeHemKep — Lud-
poseie TexHosorum». [langemuss COVID-19 ¢ mepBeix
JHEH pe3Ko MOBIUI Ha SKOHOMHKY M PBIHKU TpyZAa
BCEX CTpaH B MUpe. MHOTHE JIIOAM OTepsn paboTy, U
WX KOJIMYECTBO MpoaosnkaeT pactu u B 2021 roxy. ['oc-
YIApCTBEHHBIE MHCTUTYTHI U CIIyXKOBI 3aHSTOCTH IO
BCEMY MHpY paOOTaroT Ha CMSIYEHHUE IIOCIENCTBUI

Bcero

CTpaHbI € BRICOKHM
A0X000M

CTpaHel C 40N000M
BblWIE CpEQHErD

CTpaHbl C O0M000M
HMIHE CPEOHETDH
HM3HHM  O0NOO0M

W JUcTaHuHoHHaA paboTa

B EpeMEHHOE 38 KpLITHE
odHCa O4nA NOCETHTENSH

MAHAEMHUH U PHIHKA TPyJa ¥ HETOCPEACTBEHHO IS
NOCTPAJABIIEro HaceyeHus. B 3Toi CioXHOHM cutya-
MM OTPOMHYIO POJIb B JIEATENILHOCTH [ oCcynapcTBeH-
HBIX cyx0 3aHsaTocTH (nanee - ['C3) ceirpanu mudpo-
Bble TEXHOJOrMU. BHenpeHue 1HMOPOBBIX KaHAJIOB
KOMMYHUKAIMU CHENali YCIYrH MO COAEHCTBUIO B
TpyAOYCTpOiicTBe OoJyiee IOCTYNHBIMH W IpO3pad-
HbeiMH. L{ndpossle m1aTdopMbl O3BOJISIOT IS TPYIO-
YCTpOICTBa HACENECHUSI CHCTEMBI IOWCKAa W IMOI00pa
BaKaHCHL.

I[lo pmanHBIM MeXayHapoIHOW OpraHu3aluu
tpyna (MOT) okomno 66% I'C3 Bo BcéM Mupe nepenuin
Ha JUCTAHINOHHYIO GOpMY OOCITYKMUBAHUS KIIMEHTOB:
TIEPEHECITN CBOM YCIIYTH M ITPOTPaMMBI Ha PBIHKE Tpyia
B MHTEPHET-NPOCTPAHCTBO WIIN NPEIOCTABIISUIN YCITyTH
o tenedony (puc.l).

B CHH:EHHE NAOTHOLCTH
pabodHx mecT

Pucynox 1 — Peopeanusayusi 6HympeHHUX paboyux npoyeccos 6 NOMEWEeHUsX CLyiHco 3aHamocmu Cmpan 6 mupe
Hcemounux: - dannvie Mescoynapoonoi opeanuszayuu mpyoa (MOT)

K mpumepy, B Kurae I'C3 ucnons3oana cucremy
B3aUMOJICHICTBHS COTPYIHUKOB M KJIHEHTOB CITYXKOBI
sansTocty nox Hassanuem WeChat Official Accounts.
B Hupepnannax B nepuoa camousossituu I'C3 opranu-
30BBIBaJIa BHJICOBCTPEYH M BEOMHAPHI CO CBOUMH KITH-
eHTamu. ['ocymapcTBeHHas ciyx0a 3anstoctu CioBe-
HUM yCHWJIMJIA TIOAJEPXKKY dUepe3 MOopTal BaKaHCHI
npezyarajd KOMIUIEKC YCIyT, BKII0Yas PErucTpanuio,
mo0op paboThI, TECT JUII CAMOOIIEHKH W KOHCYJIbTa-
mau [1].

Creyer OTMETHTD, UTO B MHpe anpoOarus mud-
POBBIX pa3pabOTOK CHIILHO BIUSIET HAa ITOTPEOHOCTH pa-
6oTonmatenell B pabOTHUKAaX M TPeOOBaHMS K YPOBHIO
KOMIIETCHIIMH COTPYTHUKOB. bricTpoe pasButue nud-
POBOH TEXHOJIOTHUH COKpAllaeT >KU3HCHHBIN UK
HeBoCTpeOoBaHHBIX npodeccuil. CHIKaeTCs aKTyallb-
HOCTh CHCIHATBHOCTEH, KOTOPHIC BBIMOIHSIIOT IPO-
CTBIE 337a4l. BMeCTO HUX MOSBIISIOTCS HOBBIE CIIEIIU-
AIBHOCTH.

CerosHst 3BONIOLMOHUPYIOT HapagurmMbl psijia
npodeccuii (K MpuMepy aHaIUTHKH, MAPKETOJIOTH U T.
J1.) U3-3a TOTO0, YTO peodpa3yeTcst ux MpoQeccHoHab-
HBII MHCTpYMeHTapHii. PacteT ypoBeHb TpeOoBaHUIT K
YHUBEPCAJIbHBIM KOMIETCHIUSAM — TaK Ha3bIBAEMBIM
soft skills (onepupoBanue SMOIMOHAIBHBIM U COLHATb-
HBIM UHTEIUIEKTOM, T. €. CIIOCOOHOCTAMM, IIPUCYIIUMHI
UHIUBULY). YBEIMYUBaETCS TPEOOBAHNS K ATalITUBHO-
CTH ¥ THOKOCTH pabOTHHUKOB. Pacter cripoc Ha crienu-
aIIICTOB, BIAACIOIINX KOMIIETEHIUSIMH IPUMEHATD HO-
BEHIIMe TEXHOJIOTHH JUIS MOBBIICHUS IPOodeccCHoHa-
JM3Ma " YIIy4IIeHns IpodecCHOHANBHOM
JIeATEeILHOCTH.

[TprnopuTEeTHBIM HaNpaBJICHUEM ITOTOTOBKH Ka/l-
poB s (POBOIT SIKOHOMHUKH SIBIIsieTCSl (POPMUPOBa-
HHE LU(PPOBBIX KOMMYHHMKAaTHBHBIX HaBBIKOB. CeTH
0ecrpoBOJIHOI CBSI3U M MX MHPPACTPYKTYpa, BKIFOYast
WAN (rnoGamsHyto cets), LPWAN (TexHONOTHH
CBSI3M B paMKaX IPOMBIIUICHHOTO nHTEepHETa), WLAN
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(6ecripoBogHast JiokaiabHas cetb), MAN (ropoackas
BBIYHCTUTENbHAS ceTh), BAN (HaTenbHas KOMITBIOTEP-
Hasl CEeTh), CITy THUKOBBIC TEXHOJIOTMH CBSI3U U CETEBBIE
TexHoNoruu 5SG ¥ Jpyrue, CTaHOBSITCS 00s3aTENbHBIM
9JIEMEHTOM [IEJIOBOTO IIPOCTpaHCTBa. [losiBsiFOTCS
MPOPBIBHBIE TEXHOJIOTHH, O KOTOPBIX €LIe BUuepa HUKTO
He 3aJyMbIBaJics. VX pa3BUTHEM 3aHMMAIOTCS ClICIHa-
JIMCTBI, CHOCOOHBIE YINPAaBIsATh YMHBIM IPOHM3BOA-
CTBOM, H T€, KTO YMEET CO3/1aBaTh U UCIIOIH30BATh HO-
BbIC MAaTepHaNbl M KOHCTPYKIIMH, NPOEKTUPOBATH B
IU(GPOBOM IIPOCTPAHCTBE, YIACTBOBATH B HHPOPMALIH-
OHHOM MOJICTHPOBaHHU.

B nepuon nusans nangemun COVID-19 nHa 3xo-
HOMUKY U PBIHOK TpyJa, Hu(poBas SKOHOMHUKa cop-
MHPOBaJIa HOBbIE HETUITMYHbIE (POPMBI 3aHATOCTH (11~
CTaHIMOHHas pabora, paboTa OHJIAiH HA OCHOBE WH-
TepHeT-IIaTpopM, BOAWUTENM  paboTaromipe  Ha
wiatdopme Uber, Andexc-maxcu 1 T.11.) KOTOPBIE M0O3-
BOJIMJIM BBITIOJIHSATH €€ BHE MECTa HaX0KAeHHs paboTo-
JaTelis, OHM OKa3alHM CEPbe3HOe BIMSHHE Ha MpO-
rpaMMy MOJTrOTOBKH CIICIIHAINCTOB M Ha TO, KaK opra-
HU30BaHA paboTa W Kak paboTomarend W pabOTHUKH
B3aUMOJICHCTBYIOT JIPYT C APYTOM.

AKTyanbHOM Uil ycToiunBoro passutust Kaszax-
CTaHa sBJsIeTCsl oOecrieueHne NU(pPOBOIl IKOHOMHUKH
BBICOKOTIPO(eCCHOHAIBHBIMU MeHemkepamu. [loaro-
TOBKa CIICIMAIUCTOB IJIsi MPOM3BOJACTB HOBEHIIEro
THUIIA, C NPUMEHEHNEM WHHOBALIMOHHBIX TEXHOJOTHH
MaHUIYJIMPOBaHUs, IU(PPOBHIX IUIATPOPMEHHBIX pe-
IICHUH JUTSI POEKTUPOBAHMS, HHKUHUPHHTA, MOHUTO-
PHHTa U JIOTHCTHKH, TpeOyeT HOBBIX 00pa30BaTeIbHBIX
CTpaTEerui.

B ycnoBusX KOHKYPEHTOCIIOCOOHOCTH BBICIIETO
oOpa3oBaHus 00pa3oBaTeNbHBIE IIPOrPaMMBl BHEII-
PSIFOT HOBBIE TEXHOJIOTHH, N3-32 KOTOPBIX PACTET CIPOC
Ha COTPYJHHKOB, TOTOBBIX IIPOJYKTUBHO pabOTaTh B
TEXHOJIOTUYHBIX HanpaBieHusx. [loAroToBka crenua-
JIUCTOB, CIIOCOOHBIX MCHOJHATH B MpodeccroHabHOM
JIeITeNIbHOCTH TaKue HOBbIe (DYHKILIMH, BaKHAs 3a/iaua
BpPEMEHHU.

B cdepe Hayku HOBbIE TEXHOJOTUU HATPABIECHBI
Ha yCKOpEHHE pacyeToB M BhIYHCIeHHH. Kpome Toro,
elMHas CHCTEMa JIaeT BO3MOXKHOCTh B KpaTdaiIimne
CPOKHM OOMEHMBATHCS JAHHBIMH YYEHBIM, B aBTOMATH-
YECKOM PEeXHME.

«{udpoBuzanms orpacieil SKOHOMHUKH» — 3TO
npeoOpa3oBaHKue TPAAUIHOHHBIX OTpaciieil 3KOHO-
mukn Kazaxcrana ¢ HCII0JIb30BaHUEM ITPOPBIBHBIX TEX-
HOJIOTUH ¥ BO3MOKHOCTEH, KOTOPBIE MOBBICAT IPOU3-

BOJUTENBHOCTD TPYZa U IPUBEAYT K POCTY KalUTaJIH-
3aruu. [Ipu 3TOM HE0OX0UMO ydecTbh, 4TOOBI II(pO-
BHU3MPOBATh BCIO CTPaHy, Hy»KHO IUIS Hadaja €€ BCIO
NEKTPUPHUIIPOBATS.

CeronmHst OCHOBHOW cdepoil, rae NpPUMEHSIOT
(G pOBU3aLHMIO SBISETCS IKOHOMHKA, KOTOpas MOCTe-
TIEHHO CTaHOBUTCS «U]ppoBoi». Bee nanHble 0Opada-
ThIBatOTCs 1M(poBeIMU criocobamu. [lposiBieHusiMu
1 pOBOH SIKOHOMHKH SIBIISTIOTCS:

® OHJIAHH-YCIYTH;

TOPTOBIISL Y€PE3 HHTEPHET;
JICKTPOHHBIE TUIATEXKH;
KpayZIQaHIuHT;

peKnama B UHTEpHETE;

AJIEKTPOHHBIH JOKYMEHTOOOOPOT U T.JI.

Tpanchopmarys B TUPPOBYIO IKOHOMHKY IT03BO-
JISeT Tpa’kAaHaM MOIydaTh JOCTYI K yCIyraM U TOBa-
paM ObICTpee U mpotie.

OpnHa 13 TIaBHBIX 3aCiyT NU(POBH3AIMN — CHHU-
KEHHE KOJINIeCTBa OyMa)KHOH BOJIOKHTHI U OIOPOKpa-
TUH TIpH 0QOPMIIEHHH NOKyMeHTOB. CIIpaBKM W mac-
TOpTa MOXKHO 3aKa3bIBaTh Yepe3 MPHUII0KEHHE, TaM 5K
XPpaHUTh U OOHOBJIATH BCE TaHHBIE.

Ho, enquHCTBEHHAs: ONacHOCTH LM(POBU3AINHT — B
CHIDKCHMH BaXKHOCTH Y€JIOBEKa BO MHOTHX IIpolieccax
U BEpOSITHOE HMCUE3HOBEHHE B OyIyIlIeM LeNBbIX Hpo-
(eccuii, ¢ KOTOPBIMH JIy4dlle OYAyT CHPaBISATHCS PO-
00Tb1. PBIHOK Tpy/a ys3BUM nepes U(ppPOBBIMU TEXHO-
JIOTHSIMM, TIOTOMY YTO aBTOMATH3aIMsI BBITECHSCT Ye-
JIOBeKa M3 HeKoTopwlx mnpodeccuit. Lludposuzamms
MepcoHaja MO3TAHO COKpAIlaeT MOTpeOHOCTh B Kac-
CHpax, MalllMHUCTaX, (PacOBIIUKAX, TIOYTAILOHAX, BaxX-
Tépax. YacTh cennaaicToB OCTaBIINE Ha 3THX JOJDK-
HOCTSIX, TepeiayT paboTaTh B HOBOM (opmare —
YNPaBISATh M HACTpanBaTh. VcuesHyBIme paboune me-
cTa mokpeiBaer cnpoc Ha IT-cnenuanucro. Oxuna-
€TCsl TIOSIBJIEHHE MHOTO HOBBIX ITpodeccHid. YUYHuThIBas
pexomenganud MOT HeoOX0oIMMO BHEIPATH HOBBIC
(dbopMbI 00yuUeHHs, PACIIUPSTH IPOrPaMMBI IIEPEIoI-
TOTOBKH CIIEI[HAJIICTOB B YCIOBHSAX MEHSIOMIEroCs
PBIHKA TPpyAa, aBTOMaTH3aIMK U pOOOTH3AINH Psiia OT-
pacieli 5KOHOMHUK, BBITECHEHHUS] pOOOTaMH IIPEACTaBH-
Tenei pspa mpodeccuil Bon3OexaHHE MacCOBBIX BbI-
CBOOOX/IeHUIT paOOTHHUKOB H POCTa O€3paOOTHIIBL.

Hike B Tabnuie npuBeeHbl JOCTOMHCTBA U He-
JOCTaTKH LU(POBON 3KOHOMHMKH M3 MHUPOBOTO OIIBITa
Pa3BUTHUS SKOHOMHUKH CTpaH.
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Iu¢poBas 3x0OHOMIKA

JlocronHcTBa

HenocraTku

e Pocr KayecTBa JKU3HHU 3a CUET JTyYIIEro yA0BJIe-
TBOPEHMSI MOTPEOHOCTEH.

e PoCT NpOM3BOAUTEIBHOCTH TPYIA.

e JloctynHocTh U 3¢ (EKTUBHOE NPOABUIKEHHE TO-
BapoB U YCIIYT.

e [Ipo3payHOCTh S5KOHOMHYECKUX ONEPaLUi U UX
MOHHUTOPHHIA.

e lckiroueHne MoCpeHUKOB.

e  OnTruMu3anys H3IEPKEK.

e VYCcKOpeHHe BceX OM3HEC-TIPOLIECCOB.

e bricTpas peakuyus Ha ppIHOYHBIC HM3MEHEHUSL.

e ['mOkoe M MHAMBHUIYaIbHOE IPOU3BOICTBO TOBA-
POB H yCIIyT.

e VYBenHYeHHE Pa3pbIBa MEXIY Pa3BUTHIMH
Pa3BUBAIOIIUMUCS CTPaHAMH.

e Pocr 6e3paboTHIls U3-3a HCIC3HOBEHUS IIPO-
theccutid.

e «lludposoe pabcTBOY - 3aBUCHMOCTD OT raJie-
TOB

e  Y53BUMOCTB NI€pe]] TeM, KTO MOXKET 3aBNa/IETh
MepCOHAIBHBIMU JJAHHBIMH.

B Kaszaxcrane NpHOPUTETHBIM HalpaBlICHUEM
(poBOH IKOHOMHKH SIBIISETCS MEPEX0]] B 3JIEKTPOH-
HBIIT (POpMAT TOCy IapCTBEHHBIX YCIIyT, aBTOMATH3aLU
U co3Zianue uugpoBoil 0a3bl, IPOHUKHOBEHUS U (PO-
BU3AlIMU B OINpEJeNieHHbIe Mporecchl (0e30yMakHbIe
JIOKyMEHTHI, 0e30yMakKHbIe MPOIECCH U T.J.). AKTY-
aJIbHBI HOBBIC TPEHIBI: TIepexoa OaHKOB B IM(POBOI
(hopmar mpemocTaBICHUS yCIyT, HCIIOJIB30BaHNE OHO-
METPHH JJIs1 KAUeCTBEHHOTO 00CITy)KUBAHUS KIMEHTOB
U IpyTHE.

B HOBBIX yCIIOBHSIX OCHOBHBIMU MHCTPYMEHTaMH
MIOMOIIY B TPYJAOYCTPOWCTBE M OKa3aHWs YCIyT Hace-
JICHUIO CTajK IU(pOBbIE KaHAIbl KOMMYHHUKanuu. B
CHCTEME TEXHOJIOTHIECKOI MOEPHU3AIIMH YKOHOMHUKHI
CTpaHbl MPOBOAUTCA LU(PPOBU3AIMS COLHATBHO-TPY-
noBoii cdepsl. C UCIIONb30BaHHEM LU(PPOBBIX TEXHO-
JIOTHH yJIydIIaeTcsl KauyecTBO XKHU3HHU HACeNEHUs, ObICT-
pee MAyT TEeMIIbl Pa3BUTHs MPOM3BOJCTBA, PACHIMpPS-
€TCsl KOMIUIEKC OKa3aHUs TOCYAapPCTBEHHBIX YCIIYT.

C nenpio yCKOpeHHs pa3BUTHSI YKOHOMHUKH pPec-
MyOJIMKY U YJIy4IIeHNS KadyecTBa XM3HN HACEIICHNUS 3a
CYET WMCIOJIb30BaHUS NM(POBBIX TEXHOJIOTHH B Cpel-
Hecpo4yHOM nepcnektuse B 2017 roxy npuHsTa rocy-
nmapctBerHas mporpamma «Lludposoii Kazaxcran» co-
CTOSIIIAs U3 TISATU KIFOUEBBIX HAMpPaBICHUM [2]:

* ludposuzarus otpacieil 3KOHOMHUKH

* [Iepexon Ha HU(POBOE TOCYAAPCTBO

* Peanuzanus 1udposoro IIénkoBoro myTu

* Pa3BuTHe yeoBedeckoro KamuTaia

» Co31aHyie THHOBAI[MIOHHON 9KOCHCTEMBI

Crnemyer OTMETHUTB, YTO C peanusanuent rocynap-
CTBEHHOI NpOrpaMMbl yBEIWYMBAETCs OLM(pPOBaHUE
HallMOHAIBHOM 5KOHOMUKH. C MEpBOro roja peanusa-
1 nporpammel «L{udposoit Kazaxcrany» naBecTHnm
B chepy HHPOPMAIIUH U CBSI3U BBIPOCIH 110 92,5 mup/.
tenre nin Ha 40,3% 3a rox. B 2018 roxy momns opranu-
3anui, UCTIOIB3YIOIINX KOMIBIOTEPHI, YBEIWIHINCH C
70,7% no 77,7%. Jdons opraHU3aIfii, IMEIOIINUX 0-
CTYI K HHTEpHETY, BbIpocia ¢ 67,7% B 2017 roxy mo
75,1%, a uMeromuX HHTEPHET pecypchl — ¢ 21,7% 1o
22,3%. B mndposuzanum crpaHsl OOJIBLIYIO POJIb UI-
paeT MMIIOPT TOBapOB, OTHOCSIIMXCS K MH(pOpPMAIH-
OHHO-KOMMYHHKaloHHbIM TexHojorusm (MKT). Taxk,
B 2018 rogy oOumii IMIOPT TOBAPOB, OTHOCSILUXCS K
UKT, yBenuumncsa nHa 11,8% 3a rox u cocraBun 2,3
mipa nost. CHIA. 45,3% Bcero uMnopra mpuxXoIUTCs
Ha TEIeKOMMYHHUKAIIMOHHOEe o0opynoBanue, 12,5% —

Ha KOMIIBIOTEPHl M COMYTCTBYIOIIEEe 000pyIOBaHHE,
11,7% — Ha >1eKTpOHHBIC KOMIOHEHTHI, 30,5% — Ha
apyrue ToBapst UKT [3-4].

[To utoram nepsoro nonyroaus 2020 rona cpenu
PETHOHOB CTpaHBl ANMAaThl 3aHsA]a IEPBOE MECTO B
pelTHHTe «yMHBIX» TOpoJI0B, Tae 90% BUIOB rocynap-
CTBEHHBIX YCIYI akuMaTa AJIMaThl SBILSIFOTCS DJIEK-
TpOHHBIMU. Ycityru LleHTpa 3aHATOCTH HaceaeHus A-
MarTbl IOCTYITHBI HACEJICHUIO B PEKMMeE OHIAiH. B paM-
Kax NWIOTHOro Tmpoekta oT LleHTpa pasBuTHs
TpyAOBBIX pecypcoB uepe3 Enbek.kz rpaxmane mony-
YaroT MUPOKHUHN CIIEKTP HEOOXOIUMBIX yCIyT [5].

YposeHnb 1upoBoii rpamotHocTH B Kazaxcrane,
COIVIACHO JAaHHBIX BIOpO HallMOHAJIBHON CTaTUCTUKHU
ACIIP Pecniy6muku Kasaxcran B 2020 roxy cocTaBmi
79,6 % [6,7].

B rocynapcreennoi nporpamme «L{udposoii Ka-
3axcTaH» MPEeIyCMOTPEH LEJIEBOH MHIUKATOP IO I0-
BBIIIIEHHUIO YPOBHSI IN(POBOI 'PaMOTHOCTH HACEITICHUS
Ha 2021 rox — 81,5% u 2022 rox no 83% [8].

C nensto passutus MudpoBoit sSkoHOMUKH B Ka-
3aXCTaHe PEATU3YIOTCS HIKECIEeIYIONNe TPOSKTHI
[3,4, 9-13]:

B ropHo-MeTamuryprudeckoM KOMILIeKce U obpa-
GaTeIBaroIIe MPOMBIIIIEHHOCTH — Oojee 200 mpoek-
TOB.

B arponpoMbInuIeHHOM KOMIUIEKCE MPUMEHSIOT
U (pOBBIE PELICHHS 110 BHEAPEHHUIO DIIEKTPOHHOI TOp-
TOBOH IIIOIIAKH, CHCTEMBI MAaPKHUPOBKH M ITPOCIIEKHU-
BAaE€MOCTH NPOJYKIHHU B )KHBOTHOBOJCTBE U PACTCHHE-
BOJICTBE, CO3/1aHHIO IU(POBEIX (hepM, aBTOMATHU3ALNT
roCyJJapCTBEHHBIX YCIYT.

B TOnMMBHO-?HEPreTHUECKOM KOMIUIEKCE BHEA-
pstorcsi MHGOPMAaMOHHBIE cHUCTeMbl «MHTemIeKTy-
abHOE MecToposkaeHue», «LlndpoBoit pyaHHK», 1O
ydeTy HeTH, aBTOMATH3AIUH YIIPABICHUS PEeKIMaMHU
Enunoi 351€KTpOIHEPreTHIECKON CUCTEMBI.

B cdepe oOpa3oBaHmsI BHEIPEHBI HOBBIE TEXHOJIO-
rum (Smart-mkora, Smart-nerckuii can, E-kyHaenik u
JpyTHE), COBEPIICHCTBYIOT aBTOMATH3AIMIO TOCYyaap-
cTBeHHbIX ycryr. Ha Smart Nation. kz aromarusupo-
BaHBI 23 TOCYCIIyTH U OW3HEC-TpoLeccH B cdepe mo-
LIKOJIbHOTO, cpeanero obpaszoBanust u TullO. Tocy-
JapcTBeHHble Yyciyru okaseiBaroT B Hyp-Cynrane,
Anmartsl, [lIsiMkenTe u 14 obmactax Ka3zaxcrana.

Ludpossie npoekTsl B chepe 0XpaHbl IPaBOMO-
psaaka U o0ecriedeHrIo 0€30TaCHOCTH M CTIOKOHCTBUS


https://egov.kz/cms/ru/education/projects
https://egov.kz/cms/ru/education/projects
https://egov.kz/cms/ru/education/projects
https://smartnation.kz/
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TpaXIaH HaIpaBJIeHbl Ha obecrieueHne 0e30MacHOCTH
TpaXxKIaH W yNPOIICHHUE MPOLUEAYPHI TOIyUEHHS TOCy-
JAPCTBCHHBIX yCIyT. Bosbimoe BHUMaHuE 1o Iudpo-
BU3AlMM, yAETSETCS aBTOMAaTU3allid, YTO MO3BOJISIET
COKpAaTUTh CPOKH OKa3aHMs TOCYJApCTBEHHBIX YCIYyT
HaceneHuto. 3a 2020 roa oka3aHo nmopsiaka 9 MitH roc-
yaapcTBeHHbIX ycuyr. [Ipu sTom u3 40 BumoB yenyr 38
unn 95% - aBroMatusupoBaHo. BHenpeno «Knomxka
SOS» - ycTpoicTBO 3KCTPEHHOTO BBI30BA C YCTAHOB-
KO# Ha ynuIax, B oOmIECTBEHHBIX MECTaX M Ha aBTO-
Tpaccax. HaxkaB Ha TpeBOXKHYIO KHOIIKY MOJKHO TIepe-
JIaTh COOOIIEHNE O TPAaBOHAPYIICHUH I OOpaTHTHCS
3a momomipio. C 2021 roma pabotaeT MOOMIEHOE TIPH-
noxenue 102. CepBuc ABnsieTcs yacTbio NpoekTa «OM-
HHKaHAJIBHOCTD IpOIlecca MpHUeMa COOOLIEHUH Ipax-
naH». BHempsieTca cucrema gerckoil Ge3omacHoCTH
«Haiingu MmeHs», mo3Bosidronias 0TcaekKUBaTh MECTOIIO-
noxeHue pebenka. [lo mporHo3HeiM naHHbBIM K 2025
roay Kasaxcran Boiiner B TOII-30 B peiitunre "O61e-
CTBCHHBIN TOPSIOK W 0€301acHOCTE" W Bce rocynmap-
CTBEHHBIC YCIIYTH MOXKHO OYZET IMOJTy4aTh B 3JCKTPOH-
HOM (opmare.

C BHenpeHneM nmgppoBoil 3koHOMHKH B Kazax-
CTaHEe 0)KHUJACTCS €KETOTHBIN POCT MPONU3BOIUTEIHHO-
ctu Ha 2—10%, pocT JOOBYHM HAa MECTOPOXKICHHUAX Ha
3%, cokpalleHue MPOW3BOJCTBEHHBIX 3aTpaT Ha 10—
20%, TIOBBINIEHNE YPOXKANHOCTH 3a CUET PUMEHEHUS
TOYHOTO 3eMJIe/IeNHUs B AarpolpOMBIIIJICHHOM KOM-
iekce Ha 25-50%.

B cpennecpounom nepcnekxruse ¢ 2020 mo 2023
TOJ] psSIMbIe MHBECTHIIMU B MH(POBYIO TpaHCHopMa-
uuto coctasrt 7,4 TpaH noy. CHIA.

B nanuonansHoM miane k 2023 rony oxkupaercs
POCT YIENBHOTO Beca PacXoJ0B Ha IH(POBU3AIINIO
3KOHOMHKH ¢ 36% 10 50% OoT BceX MHBECTHIINH B MH-
(hopMaIrMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJOTHH. Pe-
AJIM3YIOTCSI MEphI 10 U(POBU3ALIMK OTpaciell IKOHO-
MUKH, BHEJAPEHUIO JIEMEHTOB UCKYCCTBEHHOTO MHTEII-
nekta. Oxupgaercs yBenwueHue uHBecTHnmu B IT-
cekTop Oonee 6 pas.

BriBoabl. Ha ocHOBaHMM JTaHHBIX MO>KHO OTMeE-
TUTB, YTO C IPUXOJIOM TJI00ATHHON IUPPOBU3AIINN ME-
HEJDKMCHT CTaHET:

o  Omkpwvimuim. Bce nanHpie OyayT XpaHUTHCS B
OTKPBITOM JOCTYIIE.

o Dgppexmusnvim. JInsi IpUHSTHS pELISHUH Oy-
JIET TIPOBE/ICH aHAJIU3 JaHHBIX C Pa3HbIX NCTOYHHUKOB.

e  Hosamopckum. HoBbIE TEXHOIOTUH CTUMYJIU-
PYIOT HOBBIE METO/BI yNpaBJieHus (10 MPHHIMITY OT-
KPBITOCTU TPOBOJISIT JINUHBIE ITPUEMBI, KOHCYJIbTalln!
0 CKaimy, IMyOIMKYIOT OTBETHl HA OOpAaIleHIs Tpax-
JIaH).

CeromHsi ymnpaBleHIBI M TON-MEHEIDKMEHT HC-
MOJIB3yeT HU(PPOBU3AIMIO IS pa3pabOTKHA KPaTKo- U
JOJITOCPOYHBIX POTPaMM U CTPATETH Pa3BUTHSI KOM-
maHnd. B mepcrmektuBe ImQpoBas TpaHChOpMAanusi
OXBATHUT BCE OTPACIIA SKOHOMUKH CTPAHBI.
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B cratbe AHAJIU3UPYCTCA IMOJIOKCHHUC IMOJIBbCKUX BOCHHOIIJICHHBIX U 6e)KeH].[CB, OKa3aBIIMXCs B I'OAbI HepBoﬁ

MupoBoH BoiHH B Typkectane. Cpenl BOGHHOIDICHHBIX, PaCIOIOKEHHBIX B pa3HBIX Topoaax TypkecTaHa OBLIO
MHOT'O BOCHHOIUJICHHBIX PA3HBIX HaI_II/IOHaJ'ILHOCTef/'IZ aBCTpPIﬁL[eB, HEMIICB, BCHI'POB, a4 TAKXXC IOJIAKOB, 4 CpCaAn
6€>K6HI_[6B B OCHOBHOM Hpe06nanann TIOJIAKH, €BPCHU, YKPAWHIIBI. B cratbe PaCKpbIBACTCS OTHOLICHUC MECTHOH
BJIaCTH K BOCHHOIIJICHHBIM B I'OJbI HepBOfI MI/IpOBOI>'I BOI7[HLI, CMSTYCHUC pCKHMa 1ocCJIC qDeBpaJ'ILCKOfI PEBOJITO-
IIUH, KOHTAKTHI C TYPKECTAaHCKOU TONBCKOI quacmopoii, crokusieiics B kpae emte B XIX Beke. [lokazana Taxke
JIeSITENIbHOCTh Pa3JINuHbIX ITOJICKUX OJIarOTBOPHUTENLHBIX OOLIECTB, ISHCTBOBABIINX HA TeppUTOpHU TypKecTaH-
CKOI'O Kpas B 3TOT IICPUO.

Abstract

The article analyzes the situation of Polish prisoners of war and refugees who ended up in Turkestan during
the First World War. Among the prisoners of war located in different cities of Turkestan there were many prisoners
of war of different nationalities: Austrians, Germans, Hungarians, and also Poles, and among the refugees, Poles,
Jews, Ukrainians predominated. The article reveals the attitude of the local authorities towards prisoners of war
during the First World War, the softening of the regime after the February Revolution, contacts with the Turkestan
Polish diaspora, which emerged in the region back in the 19th century. The activity of various Polish charitable

societies operating on the territory of the Turkestan region during this period is also shown.
KiroueBble c1oBa: IIOJIAKH, BOCHHOIIJIICHHBIC, 6G>KGHI_ILI, OBAKYUPOBAHHBIC, BOI>'IHa, TypKGCTaH.
Keywords: Poles, prisoners of war, refugees, evacuees, war, Turkestan.

Typxkectan B roas! [lepBoif MupoBoii BOIHBEI ObLI
rIIyOOKHUM THIJIOM, HO OH HE MOT OCTaThCsl B CTOPOHE OT
OypHOTO BOJOBOPOTa COOBITHH, B KOTOPBIE MOTPY3HU-
Jach Bca MMmepust ¥ KOTOpPbIE OKa3ajH CTOJb PElIaro-
1iee BIMSHUC Ha €€ CYIb0y.

BoeHHOMIEHHBIX aBCTPO-BEHI€PCKOM U repMmaH-
CKOM apMUU Hayaju MPUBO3UTH B TypKecTaH C CEH-
Ts10pst 1914r. IlepBast mapTus mIeHHbIX cocTaBmia 10
ThIC. yesnoBeK. OHU CIENIHO PacKBAapTUPOBBIBAIUCH B
KazapMax Boiick TypkecTaHCKOTO BOGHHOTO OKpyTa, B
37 cnenna bHO MOCTPOCHHBIX Jarepsax M APYTHX oMe-
MICHUSX, MPUCHIOCAOIMBAEMBIX O] MPOKUBAHKE JIFO-
neii. Bonpocel conepkanust U oOpamieHusl ¢ BOSHHO-
IJIEHHBIMHU PETyJIMPOBaJIUCh ['aarckoif KOHBEHIIMEH,
nognucanHoi B 1907r. mo4Tn BCceMu rocyaapcTBamu,
KOTOpBIE BIIOCJIECTBUU YYaCTBOBAJIM B BOMHE.

Hx npuTok npogomkanca U B MOCIEeIyIONUe Me-
csIBl ¥ K BecHe 1916 T. 0011ee Yicao BOGHHOIUICHHBIX
nocturiio 200 ThICSY YeOBeK.

C 1915r. B Typkecrane u ero croiuie TamkeHTe
HOSIBIISIIOTCS O€KEHIIBI.

Typkectanckuil kpait npussI He MeHee 80 ThICAY
OexeHneB, B TamkeHTe ux Obuto mopsagka 14 ToI-
csa.[1,15] Camoe Gonbioe KOIMYECTBO OSKEHIIEB —
6but0 13 [lospim. Taxkoe KOMMUECTBO 00E3M0NIEHHBIX
JIOJIe JIOKWIIOCH TSDKENBIM OpemeHeM Ha WH(pa-
CTPYKTYpPY rOpoja U Kpasi, COBEpPIIEHHO HE pacCUMTaH-
HYI0 Ha NoJoOHyI0 cutyanuio. bexeHuam Tpebosa-
JIOCh JKHMJIbE, MEAMIUHCKas rnoMours. B Tamkenre mx
pPa3MeCTUIH B OCHOBHOM B COJIATCKUX Ka3zapMax.

Bropast 6ompias BomHa OexkeHieB B TypkectaH
Havasa mpuObIBaTh ¢ Wi 1916r., m K KOHIy Toaa
31ech ObIIO pasmMerieHo He meHee 70 ThIC. wen. [2].
Cpenu 6exenneB 0bu10 0k0J0 8-10 THIC., TOISIKOB U
€BpEeeB, SBAaKyHPOBAHHBIX W3 TMOJBCKUX 3E€MEJb, a
takke 1500-2000 xopeHHbsix xureneit [Ipuban-
tuku.[3,15]. O BOCHHOIUICHHBIX U OEXEHIax IOCTO-
STHHO COOOIIaJIoCh B MECTHBIX ra3erax, 0cobo 4acTo
nHpopmanus o HUX nosBisIack B « TypkecTaHCKUX Be-
JOMOCTSX» U B « TypKeCTaHCKOM Kypbepe»

Typkecranckuil kypsep 3a 1915r. nucan: «Cpeau
IUICHHBIX CJaBSH BPEMEHHO IPOXKMBAIOIIMX Y HAC B
TamkeHTe, €CTh HECKOJIBKO YETIOBEK U3 HU3ILIMX YHHOB
CO JBroTamMu 1o oOpa3oBaHMIO | paspsiia, a Takxke
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BOJIFHOOTIpe e sromuxcs. HexkoTopsie n3 mpeacTaBu-
TeJIe MEeCTHOM TMOJLCKOH KOJIOHWH BO30YIMIIH TEepe
BBICILIEH aAMMHMCTpALEN B Kpae X01aTaicTBO, O pas3-
PCIICHUH TAKUM JIUI]AM BPEMs OT BPEMEHH OTIy4YaThCs
K HAM Ha MOOBIBKY, MPUYPOUYUBAsl TAKOBBIC K Mpa3[-
HUYHBIM JHSIM. Bo30yxaas TakoBoe XoaaTaicTBo, 0Jl-
HOBPEMEHHO, MECTHBIC MOJIKH IPHHUMAITH Ha ce0s OT-
BETCTBEHHOCTH 3a HHX. [lociie HEKOTOPOTO BpeMEHH
XOJATaliCTBO WX YBEHUYAJIOCHh YCIIEXOM, H OBLIO TMOIY-
YEHO OMOBEIICHHUE, YTO IUIEHHBIM 3TOW KaTETOPHH pa3-
pelIeHa OTIydKa pa3 B HEACIIO.

TypkecTaHCKHE TMOJSIKM OKa3bIBAIM TMOMOYb U
BCAYECKOE COJEHCTBHE HE TOJHKO BOSHHOIICHHBIM U
OexxeHlaM, okazaBIuxcsi B TypkecTaHe, HO Jaxke op-
raHu30BaK cOOp cpeacts ais [lonpim.

Hampumep TtoT ke TypkecTaHckuil Kypbep B
Mmapte 1915 roma coobman: «Cobpanusie B Kokanze
MECTHOHW KOMHCCHEH N0 OpraHm3anuu cOopa moxepT-
BOBaHHUU JJIs MOCTPAJABIIECTO OT BOWHBI HACEICHUS
Hapctra [Moabckoro 4,335p.78k. oTnpaBicHbI ObUTH B
pacrnopsiKeHHe [IEHTPAILHOTO 0OBIBATENBCKOT'O KOMHU-
Teta B BapimiaBy, OT KOTOPOTrO KOMHUCCHEW MOIYYEHO
cienyroniee MuchMo: «B OTBET Ha OTHOIIIEHHUE Ballle OT
10 ssHBaps c. T., 4eCTh UIMEEM MOATBEPAUTD MOTyUEHUE
JneHesxxHoro mnepesoga 3a Ne 0872 nHa cymmy 4,335
p.78k. u coobrmraem, 9To BCS cyMMa OyIeT pacmpene-
JIeHa MEXy TIOCTPAIaBIINM OT BOMH HaceleHHeM 0e3
pa3nuuus BepOUCIOBEAaHUS U HannoHaibHOCTH. Og-
HOBPEMEHHO CUHTAEM CBOHM JIOJTOM TPUHECTH BaM
MUJIOCTUBBIE TOCYIapH OT UMEHH MOCTPAJABIINX HAILY
HCKPEHHIOI0 0J1aroJapHOCTh 3a CTOJb YyTKOE OTHOIIIC-
HUE K MHTEepecaM Haiero kpas. [4]

B Typkecrane yCUIHUsIMHI MECTHON MOITBCKOM 00-
IIMHBI B PSIC TOPOJIOB, CTAJH CO3/IaBaThcs OJIArOTBO-
pUTEIBHEIEC 00IIECTBA IS MOMOIIH MOJIHCKUM BOSHHO-
IUIEHHBIM 1 Oexennam. B urone 1915 r. B Tamkenre
ObUT0 co3gaHo «CuMIaTUYHOE OOIIECTBO», 3ajgadecit
KOTOPOTO OBLJIO: 03HAKOMUTH BOCHHOTIEHHBIX CJIaBSH
C PYCCKOM KyIbTypO#, 00bIuasiMu, MOPSIKAMH, TIOJIBIC-
KHBAaTh UM paboOTy MO CHENHMATBLHOCTH M BOOOIIE MO
BO3MOXKHOCTH OOJIETYHTh M CKPAaCUTh TATOTY IUICHA.
OO01ecTBO UMEIO TIpaBJIeHUE U3 9 YIICHOB IO TIpeJice-
JATeIbCTBOM: J.C.C. OCTPOBCKOTO, PEBU3HOHHYIO KO-
Muccuto u3 3 yenosek: I'r.ITonosa, Xnonuosa u Kopo-
neBa. [lepBoHauansHo OOIIECTBO OTPAHUYMIIOCH OT-
KPBITHEM J1JIsl BOCHHOIUIEHHBIX KYPCOB PYCCKOTO SI3bIKa

(5]

ITocne ®eBpansckoii pesomrormu 1917r. B Typke-
CTaHe, KaKk ¥ B Ipyrux paiioHax Poccuu, narepHslit pe-
JKMM JUISI BOGHHOIUIEHHBIX OBLIT 00JIeTYEH, XOTsl BOCH-
HO€ MUHHUCTEPCTBO CTAPajOCh €r0 YKPEMUTh. DTO MPO-
UCXOIUIIO MPEeXJe BCEro MOTOMY, YTO UYUCIECHHOCTb
PYCCKHX COJAT, BBIACISEMBIX U OXpaHBl BOCHHO-
IUIEHHBIX, HETPEPBIBHO COKpAIlanzach, KPOME TOTO
OOJNBIIMHCTBO M3 HUX HAYMHAJIO OTHOCHTHCS K IUICH-
HBIM COJIaTaM C TOpa3io OONBIINM COIYBCTBHEM, YEM
panbiie. Hekoropble KoMaHABI [0 OXpaHE IUIEHHBIX
O/ BIIMSIHUEM OOIIET0 PEBOJIIOIIMOHHOTO M0IbeMa I10
COOCTBEHHO! MHUIIMATHBE CMATYAIH PEXXUM COJIepKa-
Hus [6]. HekoTopble KOHBOMHbBIE CONAATHI 3aBSI3bIBAIN
WIHM YKPEIUISIM 3HAKOMCTBA U JAPY>KECTBEHHBIE CBSI3U
C IUICHHBIMH, B TIEPBYIO OYepenb C 3eMIITKaMH FIIU
eMHOBEpIIaMH, coolmias uM 00 0OIIEeCTBEHHO-TIONH-
THYecKuX coObITHsIX B Poccun u Typkecrane.

B pesynbraTe 3HaUNTENBbHAS YacTh IUICHHBIX PH-
obpena onpeneneHHyl0 cBo0OIy, MOITydniia BO3MOX-
HOCTb MOKUAATh Ha JHEBHOE BpeMs jareps, nepeoje-
BaThCS B IITATCKOE IUIAThE, CBOOOHO XOJUTh 10 YJIH-
1jaM, Mocemarb MUTHHTH, COOpaHWs, yCTaHABIUBAThH
KOHTaKTHl C TPaXKIAHCKUM HaceleHHeM. MHorue u3

HUX TIOTIAJIN TTOJT BIIUSTHIE MECTHOTO OOIIECTBEHHO-TIO-
JUTHYECKOTO NBIKEHHSA. B TO ke Bpems HEKOTOpHIE
IUICHHBIE, 0COOCHHO OQHIIEpHl, Oe3 e OPOIITH 110
yJIULAM, IbSTHCTBOBAJIH, YCTPAUBaIN IPaKu H T.1.

IIporpeccupyromuii pa3Bai gesa OXpaHbl B jare-
PSX BOCHHOIUIEHHBIX CO3/1aBaJl OJIArONpPHSTHBIE YCIIO-
Busl Jusi moberoB. Ha mporspkeHMHM MapTa-oKTSOps
1917r. B TypkecTaHCKOM OKpYTe OBLIO YITEHO OercTBO
He MeHee 578 conpar u 22 oduuepos. [IpumedaTensHo,
YTO ITOJABJIAIONIEE OOJBIIMHCTBO JTHUX OETIEN0OB, HE
CTPEMIUIOCH MOKHHYTH Tpenenbl okpyra. OHH Kolle-
cuIIu HekoTopoe BpeMs o CpegHelt A3uu, MOABICKU-
Basi pabOTy M JIydIllue YCIOBHS )KU3HH, a 3aTeM J100po-
BOJIHO BO3BpAIIaJIMCh «B CBOM Jiarepsi ¥ KOMaHJbD»,
rJie UM ObUIO 00ECIIeUeHO MUTAHUE U MECTO B Dapake.

C BecHer 19171, B TypkectaHe, Kak U B JPyTUX 00-
nmactax Poccum, Hawan oOCykIaTbcs BOIpoc o Ooiee
WHTCHCUBHOM HCIIOJIB30BaHUH TPYJla BOCHHOIJICHHBIX
B CEITLCKOM XO3SIIICTBE BO BpeMs IIO0ceBa M yOOPKH ypo-
xas. OIHAKO Ha NpaKTHKE HUKAKOW IOMBITKH MpPH-
BJIeYb UX B OOJIBIIMX, YEM paHbLIe MaciiTabax K ceib-
CKOXO3SIICTBEHHBIM paboTam caenaHo He 6bu10. C 1py-
roif CTOpPOHBI, B HApYyIIICHHUE NPEKHUX MPUKA30B MOCIIe
CBEp)KEHMsl LlapU3Ma HEOOJIBIIOE YHCIO IUICHHBIX
Havajgo paboTaTh B XO3SIMCTBaX OOTaTBIX HEMEIKHX
KpeCcTbsH U y30ekckux OaeB, ocoOeHHO B TamkeHT-
ckoM yesne [7]. BpeMeHHOe npaBUTENBCTBO HE MOIJIO
HE CUUTATHCS C IepeMeHaMH, IPOUCIICIIIAMH B CO3HA-
HUH BOGHHOIUIEHHBIX, a TAK)KE C MHEHHEM IIPOTPECCUB-
HBIX CHJI, KOTOpBIE BBICTYIAJIN B UX 3amUTy. OHO BBHI-
HY>KIEHO OBLIO UATH Ha HEKOTOPbIE MEPHI, IpeaycMat-
puBaroIee H3MCHEHHE [IOJIOKEHUS TIIJICHHBIX. B
4acTHOCTH B KoHIle MapTa 1917r. B [leTporpane Obun
obpazoBan «[UK 1o memam BoeHHOIUICHHBIX». LllTa-
0aM BOCHHBIX OKPYTOB, B TOM 4rcie TypKecTaHCKOTO,
OBLTO TIPEIIOKECHO MPUCTYIHUTH K 00pa30BAHUIO COOT-
BETCTBYIOIIMX OpraHu3anui Ha MecTax. B ucnonnenue
3TOrO yKa3aHus, 6 anpens 1917r., mrad TBO obpaso-
Baj 0co0yr0 «KoMuccuio mo BOGHHOTIEHHBIMY», B KO-
TOpYI0 OBUIM BKJIIOYEHHI IpeacTaBuTenu mrabda TBO,
BOMHCKHI HaYaJlbHUK TaIlKeHTCKOTO ye3la, Hadaib-
HUKA KOMaHJ, OXPAaHSIOMHAX BOCHHOIUICHHBIX, IIPE-
craputenn TamrkeHTckoro M TypKecTaHCKOTO Kpae-
Boro CoBeToB. B KOMHCCHIO BKITIOUMIIHM TaKXKe IPEI-
craBuresield Coro3a YEIICKUX M CJIOBAIlKUX OOINECTB,
VYKpauHCKOM rpomazpbl, MONEUYUTENbCTBA O BOEHHO-
IUIEHHBIX CJIaBSHAaX, KOMUTETa ITOJILCKOTO OOIIecTBa,
MOINEYUTENIECTBA O BOEHHOIUIGHHBIX 3JIb3aC-JIOTa-
pHUHTIAX, WTANBSHIAX, PYMBIHAX M EBPEHCKOH 00-
IIWHBL.

Ha 3acenanuu, 3 urons 1917r., xomuccus mnpu-
HSUIA CIIEIMAIBHOE pELIeHHE O TOps/IKe OTIyCKa Ha
MIPOTYJIKM BOCHHOIUIEHHBIX-Bpadyeil U CTyIIEHTOB-Me-
JTUKOB, 00 0COOBIX JBroTax st O(QUIIEPOB M COJAT,
3aIUCABIINXCSA «ITOOPOBONIBIIAMH B YEIICKHE, cepO-
ckue, (paHIly3CKHe WM PYMBIHCKUE BOMCKA. 22 MIOHS
KOMHCCHUSL paccMaTpUBalla BOIIPOC O pa3pelieHu BO-
CHHOIUIEHHBIM BCTYNATh B OPaKH ¢ PyCCKUMHM KEHIIH-
Ham#, 00 YCJIOBUSX NPUHATHSA UX B MOAMaHCTBO Poc-
cun U T.14. [8]. Benen 3a 00pa3oBaHueM KOMHCCHU IO
JieNiaM BOCHHOIUICHHBIX nipu mtade TBO u mpu ero co-
JIEUCTBUM B HaxXOAsSIIMXcs B TalllkeHTe U €ro OKpecT-
HOCTSIX JIarepsix 00pa30BaMCh MHOTOHAIIMOHAJIHHBIE
«KOMUTETHl BCIIOMOIIECTBOBAHUSA) HIH «KOMHUTETHI
JUTSL OpTaHHU3aliy yaydiierus». B centsaope 1917r., B
CrapocanepHoM Jarepe, Obl1 00pa3oBaH «KOMHTET
BCIIOMOIIIECTBOBAHUS», B KOTOPBIH BXOIWIN NPEICTa-
BUTEJIH TOJIIKOB, YEXO0B, 3alaJHbIX YKPAUHLIEB, CIIOBa-
KOB, cepOOB, XOpBaTOB, CIIOBEHIIEB, PyMbIH, BEHIPOB,
ABCTPHUIIIEB U HUTANBSHIIEB.
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ITonsckas amacnopa, npeacTtaBieHHas B Typke-
CTaHe IOBOJIBHO MIMPOKO, CO37aBajia COOCTBEHHEIC
OmaroTBOpHTENbHBIE 00mIecTBa, HampuMmep: « Ilomb-
cKoe OOINEeCTBO MOMOIIM JKepTBaM BOWHBLY», «Cor03
BOEHHBIX MOJISAKOB», «KpYKOK MOJILCKUX Iam», MOJ
pykxoBoacTBoM JlmyrameBckoit u n1p. KomuteTsl BoeH-
HOIJIEHHBIX 3aHUMAJKNCh OKa3aHHUEM MaTepualbHON
MOMOIII OCOOCHHO HY KTAIOIIAMCS IUICHHBIM, yITyd-
IIeHHEeM OBITOBBIX W JKIJIHIIHBIX YCIOBHH OTKPBITHEM
KypPCOB TI0 U3yUEHHIO SA3BIKOB, KIIyOOB, KPY’KKOB H IpY-
TUMH BUIaMHU KyJIBTYypPHO-TIPOCBETUTEIECKON PadOTHI,
o0Opamamich K BIACTAM, K HAI[MOHAJIBHBIM H TOICYH-
TEJILCKMM OpraHu3alMsIM ¢ Mpoch0oi 00 OTIycke He-
00XOIMMBIX CPEJICTB, MATCPUAIIOB U.JI.

2 mas 1917r. cbe3n MoNbCKUX OpraHu3alui mpo-
xomuBmuii B TamkenTte otmnpa3aHoBain 126-yro romoBs-
MIMHY TONBCKON KoHCcTUTyIuH (3 Mast 1791r), mepBoit
koHcTUTyIIuN EBpombl. Ha che3ne rimaBHBIM OBLT BO-
MPOC O MOJArOTOBKE K BO3BPAILEHHUIO B HE3ABUCUMYIO
[Tonplry Tex MoJsiKOB, KOTOPBIX Cyan0a BpEMEHHO 3a-
6pocuina B TamkenTckuit kpaid. [9] . 3 mast 1917r. — co-
CTOSUICSL BeYep-KOHIEPT B mMaMaATh KOHCTUTYLHUH,
yCTpauBaeMblil MOJILCKUMH OpraHu3auusMu. B KoH-
uepre npuHuManu ydactue A.llaxoB—teHop Muan-
ckoil omepsl, r-xa Konerra Pxxenenkas-apamatuue-
CKHE COIpaHo, r-ka Cukopckas, JMpUIecKoe CONpaHo,
MYKCKOW XOp W3 BOCHHOIUICHHBIX, CHM(OHHYECKUI
opkectp. bbuta ucnosnHena B nepBblid pa3 B TamkeHnrte
apusi Credpana u3 omepsl «CrpamHsiii aBop» Mo-
HIOIITKOY.

31 mas 1917r. O6mee cobpanue moyisikoB Tari-
KEHTCKOI'0 TapHU30HA YTBEPAMIO pa3paboTaHHBIH 0CO-
0ot KoMuccuer ycra opranm3anui «Cor3a BOCHHBIX
noJisikoB TypkecTaHCKOro okpyra». lLlenmpio corosza
ObUTO 00BETMHEHNE BCEX BOCHHBIX IIOJIAKOB Typke-
CTAaHCKOT'0 OKpYTa Uil MOAJEPKAHUS B3aUMHBIX OTHO-
IIeHWH, TTOMOINHU, JOBEpHUs, MPOCBEIIEHUS U JHUCIIU-
TUTMHBI, a TAK)K€ U YKPETIJICHHs] OCHOBHBIX Ha4al, MPo-
BO3TJIAIIEHHBIX BpeMeHHBIM MPaBUTENBCTBOM B Jelie
obweanHeHus cBoO0IHOM 1 He3aBucumon [lonpmu. B
COCTaB IMPAaBICHHUS CO03a OBLTH M30paHBI: Mpercena-
Tenb, noanopyuuk T.Bonbckuil, 3aMecTuTensiMu: Ka-
mutaH B.PamzeBny u yarep-odunep C.JleBaHIOBCKHH,
cekperapeM-npanopuuk C.OnrapxeBckuil 1 Poman
Jyma, kazHaueeM, MOANOIKOBHUK P.3apako-3apakos-
ckui, 3amecturencM M.MpoxeBCKUH U YIEHOM — yH-
tep-oduuep @p. Jemckuii. B roBapuieckuii cya: moa-
nopyuuk. b.Pagrosckuii, papmanesr M.PemunoBckuii,
npanopuuk: JIrot.[10]

14 aBrycra Ha o0IIeM coOpaHUU BOCHHBIX TOJIS-
KOB OBLI M30paH HOBBIN MPE3UIUYM «COK03a BOCHHBIX
MoJIsIKOB TypKeCTaHCKOr0 BOEHHOI'O OKpYyra», B KOTO-
PBIH BOIIUTH CIIEAYIOIINE JIUIA: MpeICceIaTeNb-TI0AII0-
pyunk Butommpckuii, 3amecturens: K.B.JOmak, cek-
perapb: Butkosckuii. Kaznaueem - npanopumk bixo-
crek; Ynenamu: mpamnopmuk BpyOneBckuii, Manunox,
Munbpan, Arensckuid, Tameuxuii, Matucsk, [11]

OObeIMHCHHS, AHAIOTUYHBIC TAIIKEHTCKHM KO-
MUTETaM BO3HUKaJIM Takxe B Jpyrux ropoaax Cpen-
Hell A3uM, Tlie HaXOJUJIUCh BOeHHOIUIEHHbIE. OJTHAKO

paboTta mepudepuitHbIX KOMHUTETOB HE MOTJa CpaB-
HHUTBCS C TOH, KOTOPasi MPOBOJMIACH B TAIIKEHTCKUX
Jarepsix Uil BOCHHOIUICHHBIX, ocobeHHo B Crapoca-
NEepHOM Jlarepe U B ka3zapmax 4 mosnka. dopmuposa-
JINCh W3 BOCHHOIUICHHBIX HAIlMOHAJIbHBIC BOWHCKHE
(dopMupoBaHUs (YEXOCIOBALKHE, PYMBIHCKHE, HTa-
TbstHCKUE). B oOrmelt cioxHOCTH ¢ Masi 0 OKTSIOph
1917r. cpenn 41 ThIC. HaxoauBIIHUXCS B TypkecraHe
BOCHHOIUICHHBIX OBUTO 3aBepOoBaHO 2646 «moOpo-
BOJIBIIEBY [12,97]

[MombiTka chopmupoBanus B TamkeHTe IONbB-
CKOTro 0aTajboHa (M3 BOCHHOIIJIGHHBIX M BOGHHOCTYXKa-
LIUX PYCCKOM apMum) A oTnpaBku B Poccuio okoH-
4yylach NOJIHOM Heyzaaued. Hemanoe 4ducio noiasikos
COCTOSAJIO B JICTaIM30BABIIMXCS UM 00Pa30BaBIIMXCS
TIOCIIE CBEP)KCHMS CaMOJIEP)KaBHsI COLMAI-IEMOKPaTH-
YECKUX OpTaHU3alNsAiX.

Oco00 creyeT OTMETUTD AESTEINBHOCTD OJISKa-
PEBOJIOIIOHEPA poccuiickoro MOTAaHHOTO
B./J[.@urensckoro. Iloxg ero pykoBoACTBOM, HalpHu-
Mep, IpernoiaBaTeay KeHcKoi rTuMHasuu CaMapkaHa
npoBenu 3adacToBKy. [13,13] SBnssice ¢ xoHUa Mas
1917r. omHUM U3 PyKOBOAMTENEH TONBCKOTO 3eMIITde-
ctBa B Camapkanzge B.Jl.Durensckuii Ben mpomnaraH-
JHCTCKYIO paboTy Cpeiy COOTEYECTBEHHUKOB.

[Tocne moGens! coBeTckoit Buactu B TypkecraHe,
3a HECKOJIBKO MECSIIEB 10 3aKiIroueHns bpectckoro mo-
roBopa ¢ I'epmanueit u ABcTpo-BeHrpuei, narepHslit
PEXHUM JJIsl BOSHHOIUIEHHBIX B TypkectaHe ObuT CHa-
Yaja 3HAYUTENBHO CMATYEH, a 3aTeM (haKTUUECKH OT-
MEHEH. bl CO31aH Komuret HWHOCTPAHHBIX MOJJaH-
HbIX. BOCHHOIJICHHBIC ITOCTCIICHHO Havalu BO3Bpa-
IIaThCs HA POJUHY.
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Abstract

It is known that in parallel with the change of social life, the values formed in humans change the essence of
social relations. This, in turn, leads to certain changes in the form and nature of the criminal proceedings. Thus,
opinions on the necessity of changing the legal norms ensuring the legal regulation of newly-arranged and modified
issues are voiced. In this article, in this respect, the main advantage of being a legal-legal act is that it is operative,
reacting immediately to the changes.

The article analyzes the main trends of the constitutional-legal regulation of the criminal proceedings and sets
out specific ideas for improving the legislation in this area.

Criminal procedural law contains the legal norms regulating criminal-procedural legal relations. According
to the theory of law, criminal-procedural legal relations can be viewed in two ways: broad and narrow. In the
broader meaning of the legal relationship, the form of special social interaction is understood to have occurred
objectively before the law. In a narrow sense, the word "legal relationship™ is understood to be one of the types of

social relationships that the law norms set.

Keywords: criminal procedure, judicial proceedings, justice, personality rights, procedural sanctions, proce-

dural form, constitutional principles.

The principles of criminal proceedings are signif-
icant and leading provisions that are reflected in the le-
gal norms of criminal procedure law. But in general, it
should be noted that the principles of the criminal pro-
cess - unlike other criminal procedure rules, a crime of
a general and defining nature - are procedural rules,
they acquire the specificity, accuracy of various institu-
tions of the criminal process and more special proce-
dural rules related to its various stages. The principles
of the criminal process are an important determinant for
all procedural forms and institutions and reflect more
significant features and aspects of the criminal process.

Relying on the fundamental law of the state - the
Constitutional basis and enshrined as the guiding rules
of the criminal process, the principles of criminal pro-
ceedings, giving a special order to the presence of pro-
cedural relations, at the same time also dictates the
main elements of the procedural and legal status of the
individual, in unity with other legal means express it in
a clear form .

First of all, it should be noted that during the de-
termination of the principles of the criminal process, at-
tention should be directed not only to the forced sub-
jects of the criminal process - the settlement of legal
relations between persons representing the bodies car-
rying out criminal prosecution, but also to protection.
Strategic settlement of procedural relations between
leading persons and persons (citizens), regardless of
their will, for one reason or another involved in the field
of criminal proceedings is also important. In this sense,
the principles of the criminal process, first of all, should
reflect in themselves on the basis of what rules or in
what form the “treatment” by the state body carrying
out criminal prosecution with the subject of the defense
side is carried out (4, p. 21).

The criminal procedural legislation defines com-
mon for all subjects of the criminal process and specific
rights and obligations for an individual subject. In the

Criminal Procedure Code of the Republic of Azerbai-
jan, the status of all participants in the process, includ-
ing rights and obligations, is determined by separate ar-
ticles named after them. Almost all participants use the
same method: their rights and obligations are listed in
paragraphs and the rights and obligations not listed in
these paragraphs, defined in other norms of the Code of
Criminal Procedure are indicated. The latter are re-
flected in the norms defining the principles of criminal
proceedings and the provisions governing the individ-
ual stages of the process. In general, as noted, the inac-
curate number and environment of the principles pre-
vents the creation of unisexuality in determining the
rights and obligations of the participants in the process.
Thus, they are either indicated directly or expressed in
another specific form, or they come from the signifi-
cance of the norms governing various procedures, in-
vestigative actions involving the subject, etc.

Let us now turn our attention to the characteristics
of certain principles of criminal justice. These are the
principle of respect for the honor and dignity of the in-
dividual, the principle of ensuring the right to inviola-
bility of the personal life of a person, the principle of
the presumption of innocence, the principle of objectiv-
ity, impartiality and fairness of criminal proceedings,
the principle of ensuring the rights and freedoms of man
and citizen enshrined in the Constitution, a comprehen-
sive, complete and objective investigation of the cir-
cumstances of the case and principles of transparency
in criminal proceedings.

As noted, the first of these principles is the princi-
ple of respect for the honor and dignity of the individ-
ual, this principle, like some principles, has a constitu-
tional basis. Thus, in the 46th article of the Constitution
of the Republic of Azerbaijan it is noted that everyone
has the right to protect their honor and dignity of the
person protected by the state. Nothing can serve as a
basis for humiliating the dignity of a person. At the
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same time, in the 3rd paragraph of this article it is noted
that no one can be subjected to torture and torture. No
one may be subjected to treatment or punishment that
degrades human dignity (1). The noted principle is rec-
ognized as the natural rights of people. The honor and
dignity of a person is considered the highest human
value of law. In accordance with the "World Declara-
tion of Human Rights" of the United Nations of Decem-
ber 10, 1948 and the International Covenant "On Civil
and Political Rights" of December 16, 1966, at the same
time identified by the European Convention "On pro-
tection of human rights and fundamental freedoms”, the
right to respect for personal and family life, it is noted
that everyone has the right to protection of honor and
dignity, nothing can serve as a reason to humiliate the
dignity of an individual. In criminal law, the object of
a crime is directly the honor, dignity and business rep-
utation of another person. Honor is a public assessment
of a person, as a member of society, determined by
moral, spiritual, cultural qualities, for the attitude to-
wards other individuals, the state and society. Honor is
a public assessment of a citizen, as a member of society
about its social aspects, moral qualities. Thus, once
again it became clear that the concept of honor is asso-
ciated with the assessment of the individual by society
in terms of its spiritual qualities. Even in the Plenary
Resolution of the Supreme Court of the Republic of
Azerbaijan “On the practice of application by courts of
legislation on the protection of honor and dignity”
dated May 14, 1999, it is noted that based on the fact
that the right to protect honor and dignity is a constitu-
tional right to explain to the courts that interested per-
sons for the protection of honor and dignity can file a
claim directly in court without an initial appeal to give
a refutation in the media (7). Of course, this principle
should be ensured not only by the courts, but also by
the primary investigation bodies. moral qualities. Thus,
once again it became clear that the concept of honor is
associated with the assessment of the individual by so-
ciety in terms of its spiritual qualities. Even in the Ple-
nary Resolution of the Supreme Court of the Republic
of Azerbaijan “On the practice of application by courts
of legislation on the protection of honor and dignity”
dated May 14, 1999, it is noted that based on the fact
that the right to protect honor and dignity is a constitu-
tional right to explain to the courts that interested per-
sons for the protection of honor and dignity can file a
claim directly in court without an initial appeal to give
a refutation in the media (7). Of course, this principle
should be ensured not only by the courts, but also by
the primary investigation bodies. moral qualities. Thus,
once again it became clear that the concept of honor is
associated with the assessment of the individual by so-
ciety in terms of its spiritual qualities. Even in the Ple-
nary Resolution of the Supreme Court of the Republic
of Azerbaijan “On the practice of application by courts
of legislation on the protection of honor and dignity”
dated May 14, 1999, it is noted that based on the fact
that the right to protect honor and dignity is a constitu-
tional right to explain to the courts that interested per-
sons for the protection of honor and dignity can file a
claim directly in court without an initial appeal to give
a refutation in the media (7). Of course, this principle

should be ensured not only by the courts, but also by
the primary investigation bodies. that the concept of
honor is associated with the assessment of the individ-
ual by society in terms of its spiritual qualities. Even in
the Plenary Resolution of the Supreme Court of the Re-
public of Azerbaijan “On the practice of application by
courts of legislation on the protection of honor and dig-
nity” dated May 14, 1999, it is noted that based on the
fact that the right to protect honor and dignity is a con-
stitutional right to explain to the courts that interested
persons for the protection of honor and dignity can file
a claim directly in court without an initial appeal to give
a refutation in the media (7). Of course, this principle
should be ensured not only by the courts, but also by
the primary investigation bodies. that the concept of
honor is associated with the assessment of the individ-
ual by society in terms of its spiritual qualities. Even in
the Plenary Resolution of the Supreme Court of the Re-
public of Azerbaijan “On the practice of application by
courts of legislation on the protection of honor and dig-
nity” dated May 14, 1999, it is noted that based on the
fact that the right to protect honor and dignity is a con-
stitutional right to explain to the courts that interested
persons for the protection of honor and dignity can file
a claim directly in court without an initial appeal to give
a refutation in the media (7). Of course, this principle
should be ensured not only by the courts, but also by
the primary investigation bodies. Even in the Plenary
Resolution of the Supreme Court of the Republic of
Azerbaijan “On the practice of application by courts of
legislation on the protection of honor and dignity”
dated May 14, 1999, it is noted that based on the fact
that the right to protect honor and dignity is a constitu-
tional right to explain to the courts that interested per-
sons for the protection of honor and dignity can file a
claim directly in court without an initial appeal to give
a refutation in the media (7). Of course, this principle
should be ensured not only by the courts, but also by
the primary investigation bodies. Even in the Plenary
Resolution of the Supreme Court of the Republic of
Azerbaijan “On the practice of application by courts of
legislation on the protection of honor and dignity”
dated May 14, 1999, it is noted that based on the fact
that the right to protect honor and dignity is a constitu-
tional right to explain to the courts that interested per-
sons for the protection of honor and dignity can file a
claim directly in court without an initial appeal to give
a refutation in the media (7). Of course, this principle
should be ensured not only by the courts, but also by
the primary investigation bodies. that the right to pro-
tection of honor and dignity is a constitutional right to
explain to the courts that interested persons, in order to
protect honor and dignity, can file a lawsuit directly in
court without first applying for a refutation in the media
(7). Of course, this principle should be ensured not only
by the courts, but also by the primary investigation bod-
ies. that the right to protection of honor and dignity is a
constitutional right to explain to the courts that inter-
ested persons, in order to protect honor and dignity, can
file a lawsuit directly in court without first applying for
a refutation in the media (7). Of course, this principle
should be ensured not only by the courts, but also by
the primary investigation bodies.
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Another principle is to ensure the right to privacy.
In connection with the importance of this principle, it
should be noted that in the cases against Azerbaijan
considered by the European Court of Human Rights,
the violations identified mainly come from non-com-
pliance with the requirements of national legislation on
the application of an arrest warrant in judicial practice,
incorrect - on the basis of modern standards of interpre-
tation of criminal procedural rules, and in some cases
gaps and inconsistencies in the regulation of the appli-
cation of an arrest warrant. Paragraph 1 of Article 5 of
the European Convention requires that any deprivation
of liberty must comply with the purpose of Article 5,
that is, it must comply with the purpose of the principle
of protecting persons from arbitrariness. In this case,
the significant issue is not only the “right of freedom”
of the individual, but also the “right of immunity”. A
person “in relation to whom measures of deportation or
extradition have been applied” and arrest falling under
paragraph 1 (f) of paragraph 5 of Article in the case of
Garayev v. Azerbaijan (Garayev v. Azerbaijan) The
Court noted that in the absence of clear legal norms in
the national legislation determining the sentencing of
arrest, the terms of detention and the extension of this
period “for the purpose of extradition”, Garayev’s dep-
rivation of liberty did not meet the standards of “quality
of law” required on the basis of the Convention and,
accordingly, this deprivation was considered a viola-
tion of Article 5 paragraph 1 (f) (8 ). It follows from the
above case that the domestic legal system failed to pro-
tect the applicant from unjustified imprisonment, be-
cause there was no legal rule governing the procedure
for detention pending extradition, foreseeing the conse-
quences in advance (6, p. 5).

The presumption of innocence is one of the im-
portant principles of criminal proceedings, and it
should be noted that this principle is also reflected in
our Constitution. The importance of the presumption of
innocence for the bodies carrying out the primary in-
vestigation - the investigator, the prosecutor, etc. is that
one of the requirements of the “presumption of inno-
cence” during the conduct of a criminal case before trial
is a comprehensive and thorough investigation of the
circumstances of the case. At the same time, attention
should be paid to one issue that this principle provides
broad rights of self-defense of the accused and violation
of this provision by the investigator or prosecutor, that
is, the requirement to prove innocence from the accused
contradicts the essence of this principle (for example,
the requirement to provide an alibi, etc.). d.).

With regard to the presumption of innocence, the
European Court of Human Rights on the existing issue
determined that the members of the court, in the
exercise of their powers, should not act from the
position that the accused is guilty of the crime of which
he is accused. In this regard, the right of the last word
belongs to the verdict of the court. In connection with
the presumption of innocence, M.S. Strogovich notes
that the significance of the presumption of innocence as
an objective legal provision is that innocent persons are
protected from unfounded accusations and are not
convicted without full, undeniable and without
prejudice confirmation of guilt (2, p. 396).

Courts at trials are obliged to consider court cases
and materials related to criminal prosecution only on
the basis of facts corresponding to legal procedures re-
flected in the appropriate form in the Criminal Proce-
dure Code of the Republic of Azerbaijan, impartially
and fairly. Naturally, we are talking about the principle
of objectivity, impartiality and fairness of criminal pro-
ceedings. The criminal process is conducted in such a
way that at each current stage there is an opportunity to
check the decisions made and the actions taken at the
previous stage. This is an important condition for en-
suring the interests of law and law. But, the structure
of the process or the stage structure does not answer the
question of what and how exactly the interests of law
and law are ensured. The fact is that every action and
decision taken in the process can be appealed by the
participants in the process, and the duty of the prosecu-
tor or the court, in the presence of such a complaint or
absence, is to verify that the case was comprehensively,
completely and impartially investigated. It is this ful-
fillment of duty that characterizes the maintenance of
this principle. It should also be noted that the rights and
obligations inherent in the court allow for effective con-
trol of the quality of the primary investigation. In addi-
tion, we note that the impartiality of the court requires
refraining from taking sides; impartiality, being subjec-
tive and objective, is divided into two categories - sub-
jective impartiality is the personal impartiality of a
judge, in such cases, the legislation provides for a
mechanism of "objection against the judge". But, the
biased attitude of the judge must be proven. Otherwise,
the judge's attitude is considered impartial. And objec-
tive impartiality requires that there are no objective
cases, facts that cause the biased attitude of the judge.
If such cases are present, then it is possible to consider
the objective bias of the judge in that case. For example,
if the defendant has specific connections with the judge
in charge of the case, then there is an objective bias. In
national law, and for such cases, the mechanism of ob-
jection is used. The absence of an objection mechanism
in the national legislation for the European Court is a
violation of fair judicial law (5, p. 140). biased attitude
of the judge must be proven. Otherwise, the judge's at-
titude is considered impartial. And objective impartial-
ity requires that there are no objective cases, facts that
cause the biased attitude of the judge. If such cases are
present, then it is possible to consider the objective bias
of the judge in that case. For example, if the defendant
has specific connections with the judge in charge of the
case, then there is an objective bias. In national law, and
for such cases, the mechanism of objection is used. The
absence of an objection mechanism in the national leg-
islation for the European Court is a violation of fair ju-
dicial law (5, p. 140). biased attitude of the judge must
be proven. Otherwise, the judge's attitude is considered
impartial. And objective impartiality requires that there
are no objective cases, facts that cause the biased atti-
tude of the judge. If such cases are present, then it is
possible to consider the objective bias of the judge in
that case. For example, if the defendant has specific
connections with the judge in charge of the case, then
there is an objective bias. In national law, and for such
cases, the mechanism of objection is used. The absence
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of an objection mechanism in the national legislation
for the European Court is a violation of fair judicial law
(5, p. 140). facts causing biased attitude of the judge. If
such cases are present, then it is possible to consider the
objective bias of the judge in that case. For example, if
the defendant has specific connections with the judge
in charge of the case, then there is an objective bias. In
national law, and for such cases, the mechanism of ob-
jection is used. The absence of an objection mechanism
in the national legislation for the European Court is a
violation of fair judicial law (5, p. 140). facts causing
biased attitude of the judge. If such cases are present,
then it is possible to consider the objective bias of the
judge in that case. For example, if the defendant has
specific connections with the judge in charge of the
case, then there is an objective bias. In national law, and
for such cases, the mechanism of objection is used. The
absence of an objection mechanism in the national leg-
islation for the European Court is a violation of fair ju-
dicial law (5, p. 140).

Scientist M.A. Jafarkuliev believes that the princi-
ple of a comprehensive, complete and objective inves-
tigation of cases of a case combines three significant
provisions of the criminal process.

A) Completeness - identification of all cases sig-
nificant for the correct decision of the case;

C) Comprehensiveness - the creation and verifica-
tion of all possible assumptions related to the case, the
verification of all cases that expose and justify the ac-
cused, facilitate and aggravate his responsibility, the
crime - significant from the point of view of law, the
definition of the incident under investigation as it really
was, etc.

C) Objectivity - investigation of the actions of the
case, as it actually was, impartially and accurately, and
making a decision that is fully consistent with the re-
vealed objective facts (3, p.156-157).

We can conclude that all fundamental human
rights and freedoms, reduced to separate legal spheres,
concretized and conditions for implementation deter-
mined by the Constitution, are also defined in the
sphere of criminal procedure. The main features of
these rights in the field of criminal proceedings are that
they are not directly exercised by the persons them-
selves, the participants in the criminal process, this re-
quires the actions of the bodies carrying out the process
provided for by law. Therefore, ensuring the rights of
persons in the field of criminal process to a greater ex-
tent depends not on the personal initiative of the partic-
ipants in the process, but on the activities of the bodies
conducting the process. In this regard, following the ba-
sics of applying procedural mandatory actions is the
main condition for ensuring the rights of the individual.
These foundations are provided for in Article 147,
which defines the use of detention in criminal proceed-
ings, coercive measures used for the production of pro-
cedural actions, as well as separate articles defining
specific conditions for coercive procedural action Code
of Criminal Procedure. From the point of view of en-
suring the legal and legitimate interests of persons par-
ticipating in the criminal process, strict adherence to the
procedures of the law when applying specific coercive

actions is of particular importance. Following such pro-
cedures, on the one hand, if it leads to the desired result,
on the other hand, does not exclude coercion, ensures
coercion to a degree serving the duties of criminal pro-
ceedings. Compliance with the law of procedural coer-
cive actions applied to a suspect or accused directly de-
pends on the legality and validity of the suspicion or
accusation brought against a particular person. Ground-
lessness of suspicions or accusations automatically
makes procedural coercive actions groundless. So, pro-
cedural authorities should pay serious attention to the
detention or arrest, which are characterized by particu-
lar acuteness, otherwise there can be no question of the
principles of ensuring the rights and freedoms of man
and citizen. Let's expand this idea a little more, the prin-
ciple of ensuring the rights and freedoms of a person
and a citizen, which is reflected in the Criminal Proce-
dure Code, is also the leading idea that ensures the fun-
damental right as a person - to be subjected to torture
and ill-treatment, subject to inhuman punishment or
punishment degrading. Even given the importance of
this principle in the case of Aksoy v. Turkey (December
18, 1996,

The openness of criminal proceedings comes from
the Article 127 of the Constitution of the Republic of
Azerbaijan, expressed from the fifth part of the article.
In accordance with the requirements of the article, in all
courts, record keeping must be open. Consideration of
a case at a closed session may be permitted only if the
presumably open court proceedings may cause the dis-
closure of state, professional and commercial secrets,
or is determined by the need to preserve the secrecy of
the personal or family life of citizens. But one point
needs to be noted here. As reflected in the Law “On
Courts and Judges”, the provision “In all cases, court
decisions must be publicly announced”, in our opinion,
contradicts the requirements of the principle of open-
ness. We want to explain this question with a simple
example. Suppose that the case related to rape was con-
sidered at a closed court session and an appropriate de-
cision was made on the case. Naturally, there is nothing
illegal here, but if we take into account what and as
mentioned above, there is a provision in the legislation
“the decision of the courts is openly announced”, which
reflects the essence of the principle of openness, in this
case we want to emphasize one nuance. If persons have
the opportunity to get acquainted with at least part of
the result of the decision made by the court (in practice,
there are even cases of full announcement of the deci-
sion), the question arises, if the case is considered
closed, then why is the result openly announced? there
is a provision in the legislation “the decision of the
courts is openly announced”, which reflects the essence
of the principle of openness, in this case we want to em-
phasize one nuance. If persons have the opportunity to
get acquainted with at least part of the result of the de-
cision made by the court (in practice, there are even
cases of full announcement of the decision), the ques-
tion arises, if the case is considered closed, then why is
the result openly announced? there is a provision in the
legislation “the decision of the courts is openly an-
nounced”, which reflects the essence of the principle of
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openness, in this case we want to emphasize one nu-
ance. If persons have the opportunity to get acquainted
with at least part of the result of the decision made by
the court (in practice, there are even cases of full an-
nouncement of the decision), the question arises, if the
case is considered closed, then why is the result openly
announced?

If the goal is to keep a secret related to personal or
family life, we consider it expedient to provide by law
that only persons in a closed circle have the opportunity
to familiarize themselves with the decision of the court
at a closed session.
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Abstract

Obijective - is to assess lipid levels and identify polymorphism of the FGB fibrinogen gene in patients with
arterial hypertension (AH).

Materials and methods. The study included 76 patients with AH (main group) and 24 patients without this
pathology (control group). The main group was divided into 3 clinical groups: the 1group included 29 patients
with hypertension, the 2™ group - 23 patients with hypertension and coronary heart disease, the 3™ group - 24
patients with a combination of AH with CAD and type 2 DM. The number of platelets in the blood, body mass
index (BMI), blood pressure (SBP/DBP) was measured. The concentrations of total cholesterol (TC), triglycerides
(TG), high-density lipoprotein cholesterol (HDL-C) were determined in the blood using test kits. The level of very
low lipoprotein cholesterol (VLDL-C) and low-density lipoprotein cholesterol (LDL-C) and the atherogenic index
(Al) were calculated using the formulas. Determination of the polymorphism of the fibrinogen gene FGB in the
blood was carried out by mass spectrometry (MALDI-TOF) on a Seguenon mass spectrometer (USA). Statistical
analysis included mean, standard deviation, Fisher’s test (F), ¥2 method with Yates correction, odds ratio (OR-
odds ratio) with 95% confidence interval.

Results. Hypercholesterolemia in the 1% group was detected in 48.3% of cases, in the 2" and 3" groups -
43.5% and 37.5%, respectively. Hypertriglyceridemia in 1%, 2" and 3" groups was observed in 51.7%, 39.1% and
50.0%, respectively. The prevalence of the G/G genotype among patients with AH was 69.0%, among patients
with AH and CAD - 87.0%, and in patients with AH and CAD and DM - 58.3%. The heterozygous genotype G/A
among patients of the 3" group was found in 33.3%, the 15t group - in 24.1% and the 2" group - in 4.3%. The A/A
genotype were detected in the 1%, 2" and 3 groups in 6.9%, 8.7% and 8.3% of cases, respectively.

Conclusion. The dominant type of dyslipidemia was hypertriglyceridemia. Heterozygous G/A genotype was
more common in patients with AH, CAD and DM compared to patients with AH and CAD (p<0.05). The chance
of meeting patients with heterozygous G/A genotype among patients with AH is 7 times higher (p<0.05). Well-

designed large-scale studies in larger populations are needed to confirm this finding.
Keywords: arterial hypertension, dyslipidemia, fibrinogen gene FGB, polymorphism, genotype, odds ratio.

The lipid profile is one of a group of tests that are
often performed together to identify the risk of cardio-
vascular disease (CVD). These tests are used as poten-
tial indicators of the likelihood of a heart attack or
stroke caused by a blockage in blood vessels or harden-
ing of the arteries. Elevated levels of total cholesterol
(TCH), triglycerides (TG), and low-density lipopro-
teins (LDL) have been found to be associated with an
increased risk of coronary heart disease (CHD) and is-
chemic stroke [1]. It has been reported about the im-
portance of assessing the lipid profile and their ratio
even in a healthy person, since they are atherogenic fac-
tors in the development of myocardial infarction and
other coronary complications [2].

Dyslipidemia, being one of the main causes of cor-
onary artery disease, is characterized by an increase in
the serum level of total cholesterol, low-density lipo-
protein cholesterol (LDL-C) or TG and a decrease in
the concentration of high-density lipoprotein choles-
terol (HDL-C) in the blood serum [1-4]. They are usu-
ally evaluated for the purpose of determining cardio-
vascular risk. The prevalence of dyslipidemia varies ge-
ographically; although it is estimated that more than
50% of the adult population suffers from dyslipidemia
worldwide [1-4]. The results of a multicenter cohort
study conducted in Azerbaijan showed that abdominal
obesity is one of the most pronounced risk factors
among both men and women with AH, and the average

values of TCH in the blood of patients with AH met the
criteria for mild hypercholesterolemia [5].

However, although the association of high TG lev-
els with CVD, especially atherosclerotic CVD, has
been well documented in large cohort studies [6], the
role of TG as an independent CV risk factor remains
controversial [7]. Although it has been suggested that
HDL-C is protective against CVD, due in part to its role
in reverse cholesterol transport [8], some studies have
reported that high or normal levels of HDL-C do not
protect against CVD [9]. A single level of HDL-C in
the blood serum reflects the HDL-C pool, and not its
functionality [9].

Studies have shown that plasma fibrinogen con-
centration is an independent risk factor for cardiovas-
cular and thrombotic diseases [10, 11]. It is believed
that the FGB (Fibrinogen Beta Chain) gene clearly af-
fects the level of fibrinogen in plasma, which has been
confirmed by studies [10, 11]. Several meta-analyses
have shown that 2 FGB gene polymorphisms are asso-
ciated with an increased risk of CAD [12, 13].

The aim of this study was to assess lipid levels and
identify polymorphisms of the FGB fibrinogen gene in
patients with arterial hypertension.

Materials and methods of research.
Examinations of patients are in accordance with the
protocol of the ethics committee. The study included 76
patients with hypertension and 24 patients without this
pathology (control group). The inclusion criteria for the
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study were: - age from 32 to 77 years; - patients of both
sexes; - typical pain syndrome; - the appearance of a
new Q wave on the electrocardiogram (ECG); - dynam-
ics of the ST-segment and T wave on the ECG; - dy-
namics of markers of myocardial damage. Criteria for
exclusion from the study: - patients with angina pec-
toris; - patients who have had a myocardial infarction
or with acute myocardial infarction; - age under 30 and
over 77; - pregnancy; - patients with excess weight,
obesity; - severe hypertension; - acute disorders of cer-
ebral circulation; - acute myocardial infarction, acute
coronary syndrome, chronic obstructive pulmonary dis-
ease; - mental disorders. The patients who took part in
the study were informed about the purpose of the study
and gave their written consent to participate. The study
was guided by the ethical principles of the Helsinki
Declaration.

The main and control groups included patients
aged 32 to 77 years and 26 to 61 years, respectively.
Depending on the presence of IHD and diabetes melli-
tus (DM), the main group was divided into 3 clinical
groups: the 1% group included 29 patients with AH, the
2" group - 23 patients with AH and CAD, the 3" group
- 24 patients with a combination of AH with CAD and
DM type 2. The control group consisted of individuals
without these diseases.

When examining patients, we were guided by the
practical recommendations of the International Society
of Hypertension 2020 [14]. All patients underwent a
complete blood count, special attention was paid to the
number of platelets, body mass index (BMI), blood
pressure (SBP / DBP) were also measured. BMI was

determined by the formula: BMI =M. The con-
height (m2)

centration of total cholesterol and triglycerides was de-
termined using the test Cholesterol liquicolor) CHOD -

PAP method and Triglycerides liquicolormono GPO-
PAP method of Human (Germany), respectively. The
level of HDL-C was determined by the enzymatic col-
orimetric method using the Roche Diagnostics test sys-
tem (Switzerland) according to the attached instruc-
tions. The level of very low-density lipoprotein choles-
terol (VLDL-C) and low-density lipoprotein
cholesterol (LDL-C) was calculated using the formulas:

VLDL-C=TG/2.2

LDL-C = total cholesterol - (HDL-C + TG/ 5).

In order to assess changes in lipid metabolism and
the state of the vascular endothelium, the atherogenic

. . TCH—-HDL
index (Al) was calculated using the formula: Y

Determination of the polymorphism of the fibrin-
ogen gene FGB was carried out by mass spectrometry
(MALDI-TOF) on a Seguenon mass spectrometer
(USA). The study material was whole blood.

Statistical processing of the results and construc-
tion of tables and graphs was carried out using the Mi-
crosoft Office Excel, Statistical 16.0 application pack-
age on a computer according to the proposed standard
methods of variation statistics. Mean value, mean devi-
ation, Fisher’s test (F) were calculated. The frequency
of occurrence of individual genotypes was determined
as the percentage of individuals carrying the genotype
to the total number of those examined. To find differ-
ences between qualitative indicators, the ¥2 method
was used with Yates’ correction for continuity. The
odds ratio (OR-odds ratio) was calculated with a 95%
confidence interval. All analyzes were performed at a
significance level of p<0.05.

Results. The analysis showed no significant age
and gender differences between the study groups (Ta-
ble 1).

Table 1.
Demographic and clinical parameters in patients of study groups
Indicator the 1% group the 2" group the 3 group Control group p
(n=29) (n=23) (n=24) (n=24)

;2‘;??96 a0 | 50,62+8.55 58.30+7.59 59.21+4,62 45,87+8.35 >0,05
Men,

(%) 19 (65,5) 17 (73,9) 15 (62,5) 15 (62,5) >0,05
xv(?,ge”’ 10 (34,5) 6 (26,1) 9 (37,5) 9 (37,5) >0,05
BMI, kg/m2 30,49+3.72 29,66+3,80 31,4443 .33 28,08+2,76 >0,05
SBP, mm Hg 148,97+14,86 139,78+15,48 144,88+18,45 119,58+6,42 >0,05
DBP, mm Hg 93,08+11,06 85,65+11,98 85,46+13,0 76,75+521 >0,05
Platelets, 109/I 188,95+35,53 205,09+45,41 213,42+39,22 201,71+29,66 >0,05

Note: p - statistical significance of differences in indicators with the control group

From Table 1 it follows that in clinical groups,
BMI was statistically slightly higher than the control
value. Systolic blood pressure (SBP) and diastolic
blood pressure (DBP) in comparison with the control
group in the 1%, 2" and 3" groups was higher by 19.7
and 17.5%, 14.4 and 10.4%, 17.5 and 10.2 % respec-
tively. The average number of platelets in patients of
the 1% group was slightly lower (by 6.3%) than in the

control group. On the contrary, in patients of the 2" and
3 groups, the number of platelets, on average, statisti-
cally insignificantly exceeded the control indicator by
1.7% and 5.5%, respectively.

The levels of TG, VLDL cholesterol in blood se-
rum were higher in patients of all three clinical groups
(Table 2).



POLISH JOURNAL OF SCIENCE Ne 50, 2022

51

Table 2.
The level of components of the lipid profile in patients of the study groups
Indicator the 1% group the 2" group the 3" group Control group p
(n=29) (n=23) (n=24) (n=24)
;‘;ﬂl cholesterol, | 16 76:38.00 | 180,26£49,08 | 185,58457,81 | 1832142814 | 50,05
TG, mg/dl 191,93+90,31 178,04+104,49 204,5+106,25 164,96+101,27 >0,05
VLDL-C, mg/dI 36,49+15,29 35,55421,0 41,32+21,02 32,92420,13 | >0,05
LDL-C, mg/dl 108,30+31,11 98,15+32 84 97,0+47,92 101,714+20,16 >0,05
HDL-C, mg/dl 43,48+10,53 42,48+7,89 41,37+£8,54 43,17+10,97 >0,05
Atherogenic index 3,87+1.34 3,51+1,49 3,69+1.23 3,68+1,44 >0,05

Note: p - statistical significance of differences in indicators with the control group.

From the data in Table 2 it can be seen that rela-
tively high levels of total cholesterol and LDL-C were
detected in patients of 1%t group. Hypercholesterolemia
in 1stgroup (reference value >190 mg/dl) was detected
in 48.3% of cases, in 2" and 3 groups - 43.5% and
37.5%, respectively. In the control group, such cases
amounted to 37.5%. Hypertriglyceridemia (>150 mg /
dl) in the 1%, 2" and 3" groups was noted in 51.7%,
39.1% and 50.0%, respectively. Hypertriglyceridemia
in patients of the control group was 37.5%. The con-
centration of VLDL-C above 40 mg / dl in patients in
the 1%, 2" and 3" groups was detected in 26.7%, 30.4%
and 33.3%, respectively, and in the control group - in
29.2% of cases. A high level (>115 mg / dl) of LDL-C
in the 1%, 2"d and 3" groups was noted in 41.4%, 34.8%
and 33.3% of cases, respectively. In the control group,
high levels of LDL-C occurred in 25.0% of cases. Pa-
tients with HDL-C concentration below 40 mg / dlI,
which is considered a reference value, in the 1%, 2" and
39 groups amounted to 48.3%, 43.5% and 50.0%, re-
spectively, in the control group - 54.2%. A high level
of atherogenic index (>3.5) in the 1%, 2" and 3" groups
was observed in 55.2%, 34.8% and 45.8% of cases, re-
spectively. In the control group, IA exceeding 3.5 was

detected in 25.0% of cases. The number of platelets in
the blood, exceeding the reference values (150-
380x109/1), was detected only in 1 (4.3%) patient of the
2" group, and the number of platelets below the refer-
ence value (<150x109/1) was detected in 6 (20.7% ), 3
(13.0%) and 3 (12.5%) patients in the 1%, 2@ and 3™
groups, respectively, as well as in 1 (4.2%) patient of
the control group.

An analysis of the polymorphism of the FGB fi-
brinogen gene indicated the prevalence of the G/G gen-
otype in all study groups (Fig. 1).

As follows from Fig. 1, the distribution of G/G
genotypes of FGB fibrinogen polymorphism did not
show significant differences between the 2" and 3™
groups of patients and the control group (p>0.05). In
the 2" group, there was a statistically significant differ-
ence in G/G genotypes with the control group
(x2=3.485, F=0.049, p<0.05). Between the 1 and 2"
groups (x2=1.435, F=0.188, p>0.05), as well as the 1%
and 3™ groups (32=0.266, F=0.566, p>0.05) there is a
significant difference in the frequency of the G/G gen-
otype was not revealed. The distribution of G/G geno-
types between the 2" and 3rd groups of patients had
statistical significance - y2=3.485, F=0.049 (p<0.05).

G/IG "G/IA mAIA

90 87
80

69
70

58,3 58,3
60
50 41,7
40 33,3
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- 0
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' 4,3
10 h / h \ 0
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| rp.(n=29) Il tp.(n=23) Il rp. (n=24) KOHTPOIIb
(n=24)

Fig.1. The frequency of genotypes of the fibrinogen gene FGB in the examined patients (%)

The distribution of the G/A genotype did not show
significant differences in patients of the 1%t and 3™
groups with the control group (p>0.05). The distribu-
tion of the frequency of the G/A genotype in patients of

the 2" group and the control group had a statistical sig-
nificance of differences (¥2=7.161, F=0.004, p<0.05).
Comparative analysis of the frequency of the G/A gen-
otype between clinical groups showed that between the
1%tand 2" groups (32=2.489, F=0.063, p>0.05), as well
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as the 15t and 3™ groups (¥2=0.188, F=0.547, p >0.05)
there were no significant differences. The frequency
distribution of the G/A genotype in patients of the 2"
and 3" groups had a statistically significant difference
(x2=4.639, F=0.023, p<0.05).

The frequency of the A/A genotype was relatively
high in patients of the 2" group and was not detected
in the control group (Fig. 1). The statistical evaluation
of the distribution of the A/A genotype did not show
significant differences between the groups of patients
(p>0.05).

Statistical analysis of the odds ratio (OR) between
the 1%t and 2" groups showed that the chance of meet-
ing patients with homozygous G/G genotype in the 1%
group (with AH) was 2.222, in the 2" group (AH with
CAD) - 6.667 (OR-0.333, 95 % CIl 0.078-1.416,
p>0.05). The chance of meeting patients with heterozy-
gous G/A genotype in patients in the 1% group was

0.318, in the 2" group - 0.045 (OR-7.0, 95% CI 0.794-
61.743, p<0.05). The chance of meeting a patient with
a homozygous A/A mutant genotype among patients of
the 1t group (with hypertension) was 0.074, among pa-
tients of 2" group (with hypertension and coronary ar-
tery disease) - 0.095 (OR-0.778, 95% CI 0.101-5.989,
p>0.05 ). Statistical analysis of the odds ratio between
the 1%tand 3" groups showed that the chance of meeting
a patient with the G/G genotype in the 3™ group was
1.400 (OR-1.587, 95% CI 0.513-4.915, p>0.05), with
the G/A genotype and A/A was 0.500 (OR-0.636, 95%
Cl 0.191-2.116, p>0.05) and 0.091 (OR-0.815, 95% CI
0.106-6.262, p>0.05).

In the course of the study, the average levels of
platelets and lipid parameters were analyzed in patients
with different variants of the FGB gene genotypes in
patients of the study groups.
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As can be seen from Table 3, in the 1% group, on
average, the largest number of platelets, an increased
concentration of total cholesterol, triglycerides, LDL-C
and the value of the atherogenic index were observed
in patients with the homozygous G/G genotype. In this
group, a relatively high VLDL-C and a low HDL-C
were observed in patients with the A/A genotype. In
group I, the G/A genotype was detected in 1 patient,
and therefore, the average values of the studied param-
eters in patients with the G/G and A/A genotypes were
calculated. In this group, an increased number of plate-
lets, elevated levels of total cholesterol, LDL-C, Al and
reduced HDL-C were detected in patients with the A/A
genotype, high concentrations of TG, VLDL-C were
observed in patients with the G/G genotype. In the 111
clinical group, an increased platelet count, LDL-C in
patients were determined with the A/A genotype, an in-
creased TG value, VLDL-C and a reduced level of
HDL-C were observed in patients with the G/G geno-
type, and an increased content of total cholesterol and
an lA indicator were detected in patients with heterozy-
gous G/A genotype.

Consequently, an increased number of platelets,
LDL-C among the examined patients of all three groups
were more often detected in carriers of the AA geno-
type, an increased level of TG, VLDL-C, and a reduced
level of HDL-C - in carriers of the G/G genotype.

Discussion. Hypertension and dyslipidaemia of-
ten coexist; both contribute to CVD, and are two major
independent risk factors for CVD. Dyslipidemia plays
a role in endothelial dysfunction, which in turn plays a
central role in the pathogenesis of atherosclerosis,
thrombosis, insulin resistance and hypertension. Our
results clearly showed that dyslipidemia occurred in pa-
tients of all clinical groups. It has been shown that TG-
rich lipoproteins and LDL-C are toxic to endothelial
cells, but HDL-C has a protective effect [15]. A high
atherogenic index, which is known to reflect a violation
of cholesterol metabolism, was detected in 55.2% of
patients with AH, in 45.8% of patients with AH, CAD
and type 2 DM, and in 34.8% of patients with AH and
CAD. The frequency of an increased atherogenic index
among patients with hypertension may have indicated
a high risk of developing CAD in these patients. High
serum cholesterol levels are known to increase the risk
of macrovascular complications such as CAD [16]. In
the healthy population, baseline levels of LDL-C and
HDL-C have been reported to be significantly associ-
ated with the risk of ischemic stroke [15]. It should be
noted that often the complexity of patients with hyper-
tension is not taken into account, often focusing on the
assessment of one main risk factor for CVD and ignor-
ing the fact that excessive obesity plays a key role in
impaired glucose and lipid metabolism, which leads to
a more atherogenic lipid profile. We believe that the
control of both hypertension and hypercholesterolemia
should be a universal and mandatory goal of CVD pre-
vention.

According to our results, hypertriglyceridemia
was diagnosed in 51.7% of patients with AH, in 39.1%
of patients with AH and CAD, and in 50.0% of patients
with AH, CAD and DM. Although the role of hypertri-
glyceridemia may not receive as much attention as the

role of plasma cholesterol in CVD, plasma TG, espe-
cially non-fasting TG, is believed to be correlated with
the risk of ischemic stroke. It is believed that hypertri-
glyceridemia may increase the risk of ischemic stroke
by promoting atherosclerosis and thrombosis and in-
creasing blood viscosity [17]. The literature reports a
positive relationship between total cholesterol, LDL-C
and TG with ischemic stroke [18]. However, further
studies are needed to elucidate the role of hypertriglyc-
eridemia in the development and prognosis of ischemic
stroke.

Platelet aggregation plays a central role in the
pathogenesis of acute thrombosis in IHD and stroke.
FGB polymorphisms may be involved in the eti-
opathology of ischemic stroke. The FGB gene provides
instructions for making a protein called the fibrinogen
B beta (Bp) chain, one part (subunit) of the fibrinogen
protein. Based on epidemiological and biochemical
studies, it was established that the FGB 455 G/A poly-
morphism is one of the strongest genetic variations [12,
18]. We examined the frequency of three genetic vari-
ants of the FGB gene. The obtained results showed the
frequent occurrence of the homozygous genotype G/G
of the FGB gene in patients with AH, AH+CAD and
AH+ CAD +DM, as well as in the control group. The
study revealed that the prevalence of the G/G genotype
among the examined patients with AH was 69.0%,
among patients with AH and CAD - 87.0%, and in pa-
tients with AH and CAD and DM - 58.3%. At the same
time, the heterozygous G/A genotype was most com-
mon among patients with AH on the background of
CAD and DM - 33.3%, and among patients with AH it
was found in 24.1% and among patients with AH and
CAD - in 4.3%. In the control group, we identified only
the homozygous G/G genotype (58.3%) and the heter-
ozygous G/A genotype (41.7%), and the frequency of
occurrence of the G/G genotype did not differ from the
frequency in the group of patients with AH, CAD, and
DM. Our results partially agree with the data of G. Dur-
mus et al. [19], who observed only G/G, G/A genotypes
in the FGB gene, and their frequency was 66.7% and
33.3% in the group of patients with coronary artery dis-
ease, and 83.3% and 16.7% in the control group, re-
spectively. The authors did not observe the A/A geno-
type in any of the groups [19]. In our study, the homo-
zygous A/A mutant genotype was detected in all
clinical groups, amounting to 6.9%, 8.7%, and 8.3%,
respectively, among patients with AH, AH, and CAD,
AH, CAD, and DM. It should be noted that the exact
mechanism by which the FGB G/A polymorphism may
influence the pathology of ischemic stroke remains un-
known.

Based on the results of the study of the association
of platelet levels and lipid metabolism with FGB gene
genotypes, an increased number of platelets, a high
level of LDL-C among the examined patients in carriers
of the homozygous mutant AA genotype, an increased
level of triglycerides, VLDL-C, a reduced level of
HDL-C in carriers of the homozygous G/G genotype.

Conclusion. The present study demonstrated a
relatively high prevalence of dyslipidemia among the
patients with AH, moreover, there were various forms
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of dyslipidemia, but hypertriglyceridemia was the dom-
inant type of dyslipidemia. The distribution of the ho-
mozygous G/G genotype and the homozygous mutant
genotype A/A of the FGB gene showed no significant
differences between the patient groups and the control
group (p>0.05). The heterozygous G/A genotype was
more common in patients with AH, CAD, and DM than
in patients with AH and CAD (p<0.05). The chance to
meet patients with heterozygous G/A genotype among
patients with AH is 7 times higher (p<0.05) than among
patients with AH and CAD and among patients with
AH, CAD and DM. To confirm this conclusion well-
designed large-scale studies in larger populations are
needed.
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AHoOTaNis

MeTo10 HaIIOro AOCIiDKEHHS OyJI0 ITOKa3aTH aKTyJIbHICTh TPOo0IeMH AUCQYHKIIT TA30BOTO JTHA Ta PO3TIIs-
HYTH Cy4acHI METOJMKH JIIarHOCTHKHU Ta30BOTO JIHA Ha ITi/ICTaBl aHaJIi3y JaHUX HayKoBoi Jiiteparypu. Hamu Oyino
MpoaHalIi3yBaHoO JDKepesa CIenialli3oBaHoi JIiTepaTypH, B SIKUX BiI0OpakeHI METO/M 1iarHOCTHKH Ta30BOT'O JTHA.
3any4yeHO HayKOBO-METOANYHY JiTeparypy B 6azax PubMed, Google Scholar, UpToDate.

Abstract

The aim of our study was to show the relevance of the problem of pelvic floor dysfunction and to consider
modern methods of pelvic floor diagnosis based on the analysis of scientific literature. We analyzed the sources
of specialized literature, which reflect the methods of diagnosis of the pelvic floor. Scientific and methodological
literature in the databases PubMed, Google Scholar, UpToDate is involved.

KaiouoBi ciioBa: TaszoBe qHO, AMCQYHKIIIS, 1iarHOCTHKA.

Keywords: pelvic floor, dysfunction, diagnosis.

AxtyanbHicts. Tazose quo (T/I) - e nmoryxHa
M's130BO-(haciialibHa IJIACTHHA, SKa IIATPUMY€E OpraHu
Masioro Tasa y ¢izionoriunomy crani. T/] 6epe y4qactsb
B YTPUMaHHI Cedi Ta Kally, CECUOBUITyCKaHHi Ta nedeka-
1Iii, TAKOX BiJlirpae BaXKJIUBY POJIb Y MiATPUMII BHYT-
pinmHBOYEpeBHOTO THUCKY [21]. HecipomMokHIiCTh Ta3o-
Boro nHa (HT/I) y ®iHOK OXOIUTIOE HU3KY MOIIUPEHUX

KJIIHIYHHX CTaHiB, BKJIIOYAIOUHX MPOJIAIC Ta30BUX Opra-
HiB (IITO), y 70% >kiHOK crioCTepiraeThbcsi HETPUMAHHS
ceui, y 36% — nopymenns aedexauii, y 53% - nucna-
peyHis. 3rigHo 3 octaHHIMEH 61U3BK0 40% *XiHOYOTO
HaceleHHs y Billi 45-85 pokiB cTUKaloThCs 3 mMpoodIie-
MOI0 TopymieHHs (yHKmii TazoBux opraHiB [17]. B
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OCTaHHI POKH BiJI3HAYAETHCS TECHIEHINSA O «OMOJIO-
JOKSHHS» 3aXBOPIOBaHHS, Ta, 3a mporaozom BOO3, mo
2030 p. 6:iu3bK0 63 MITH JKIHOK Y CBITI CTPaXX1aTUMYTh
Big IITO [1]. He3Baxatoun Ha Oe3niu akTopiB pu-
3WKY, 110 npu3Bo ATk 1o HT/I, moci Hemae eauHoi 1y-
MKHU HIOA0 €TIONOTi{ IBOTO CHHIAPOMY. Y TOpPYIICHHI
OynmoBu Ta (YHKIII Ta30BOro JHA IpaloTh POJIb CHaj-
KOBI, BIKOBI Ta TpaBMaTH4Hi (pakropu. BBaxkaeTscst, mo
BCi BOHH TIOB's13aHi CITUTBHICTIO MATOTCHE3Y Ta KIIiHiY-
HUX TIPOSABIB, IPOTE JKOJHA 3 MPHYMH HEeMae abCoIo-
THO TICPEKOHJIMBHX J10Ka3iB. HaitOimbm torivanM y 0i-
JIBIIOCT] TMAIlIEHTOK BUTIIANAE 3B'I30K MDK BariHallb-
HUMH TI0JIOTaMH, qucyHKIiero TazoBoro nuHa Ta [ITO
Hananm [13,19,23]. Bix 10 mo 30% npupoaHUX HOJIOTIB
3aKiH4yIOThCS TpaBMoto m. levator ani [20]. I1ix wac 11
Nepioay IOJIOTIB YIIKOUKYIOTBCS Ta30BE JHO, HOTO
M'sI3M, HEpBU Ta (acuis (pPO3TAryBaHHS, CTUCHEHHS 1
i[IIeMist), 3rOJIOM Bi3HAYAIOTHCS 3SASHHS CTATEBOI IIi-
JIUHY Ta 3MEHIIeHHs M'130B01 cuiii. ToMy TpaBMy Jie-
BaToOpa Ta Ta30Boi (hacuii MOXKHA BBa)KaTH HEIOCTAT-
HBOIO JIAaHKOIO, 1110 MOSICHIOE €TIOJIOTTYHMI 3B'I30K MIXK
BariHAJILHAMH TIOJIOTAMU Ta JUCQYHKIIEIO Ta30BOTO
nHa 3 po3ButkoM [ITO [25]. TIomKoaKEHHS CTPYKTYp
Ta30BOTO JHA NMPHU3BOAUTH A0 HOTO MOAANBIIO] quchy-
HKII1. Big posranryBanss nedexty (nedekriB) 3amexa-
THUME Te, sIKi opraHu OyayTh mposaOysatu. [Iporte 3a
BCIX BH/IIB BUIAJIaHHs OpPTraHiB MaJIOTo Ta3a IIEPBUHHE
HapOIIEHHS CTOCYETHCS TA30BOTO JIHA, @ HE OpraHy, 110
Bumnanae. [le Moxxe OyTH OOTPYHTOBAHO a3aMu I'€pHiO-
JIOTii, 3TiJJHO 3 SIKUMHU TPHKOBUHA MIIIOK (opMyeThCs
JIMIIE TICIIS TOTO, SIK chopMOBaHi rpmxkoBi BopoTa. s
IITO rpmwxoBUMEH BOpoTamMu € Ae()EeKTH BCHOTO KOM-
IUIEKCY Ta30BOTO JIHA, IO NPALIOE SIK exuHe 1ire. Ta-
KkuM grHOM, 10 HTJI ciix cTaBUTHCH K IO IPOAPOMY
JIECLCHIIIT TA30BUX OpTaHiB Y 3B'I3KY 3 INM HE BHUKIIH-
Ka€e CyMHiBY HEOOXiTHICTh PaHHBOI HEIHBa3UBHOI 00'e-
KTUBHOI JIarHOCTUKHA aHATOMIYHHMX Ta ()yHKIIOHAJb-
HUX MOPYIIEHb CTPYKTYP, IO MiATPUMYIOTh Ta30Bi Op-
raHHu.

Jucoynkuis tazoBoro axa (JAT/l) nounHaeTscs B
PerpoyKTUBHOMY Billi, 4acTille oJpa3y Iicisl I10JI0-
riB, ajle Ha PaHHIX CTaJisfX MPOTiKae GE3CUMIITOMHO,
TOMY BiICYTHICTh CBO€YACHOI KOPEKIIii IIPH3BOANTH 10
30UIBIICHHS YaCTOTH MIPOTPECYBaHH MMOPYIIECHb [7] .

M's3u mazo6020 OHa

Jlo aHaTOMIYHUX CTPYKTYp, O (iKCyIOTh cTaTeBi
OpraHH, BXOJATH TPOMEXHHY, Ta30Be JTHO, dacii, ¢i-
KCYIOUMH Ta MiABINIYIOUMI amapaT Ta Ta3oBa KIITKO-
BuHa. [Ipomexuny mae popmy pomOa i ckmamaeTbes 3
CE€J0CTaTeBOI Ta Ta30BO1 AiaparMu, po3aiIeHOI yMOB-
Hoto Linea biischiadica. CewocrateBa miadparma
BKJTIOUa€ TOBepxHEBi 1 rimboki M's3u. Tazosa miadpa-
rMa Ta Qaciii yTBOpPIOIOTh THO Ta30BOi HOPOKHUHH 1 €
TpeTiM (IMOOKKMM) IIapoM M'SI3iB NMPOMEXHHH, SKHH
rpae MpoBiIHY POJIb y YTPUMAaHHI OpraHiB MaJloro Tasa.
HaiiGinbmie 3HayeHHs Mae M'S3, 10 MiAHIMAae 3agHii
npoxin (m. levator ani), sikuit miapo3AiNA€THCS Ha J100-
KOBO-KOITYMKOBY (I1pH ii CKOpOUYEHHI IpsiMa KHIIKa, Ti-
XBa Ta ypeTpa 3MIIIyIOThCS BIEpE] 1 CTHUCKYIOThCH,
CIIPHUSIOYH YTPUMAHHIO Cei Ta Kalry ), KITyOOBO-KOITYH-
KOBY (TiHIMa€e THO Ta3a ), JIOOKOBO-TIPSIMOKHIITKOBUH
M'si3 (migHIMae 3aaHild mpoxin i 6epe ydJacTtb y yTpH-

MaHHI Tra3iB Ta kaiy) [24]. OkpiM MOCTIHHOTO TOHIY-
HOTO CKOpOYeHHs m. levator ani pedieKTOpHO HaIpy-
KYETBCsSI 32 Oy/Ib-SIKOTO ITiIBUIIEHHS BHY TPILIIHBOYEPE-
BHOTO THUCKY, NMPOTHUAIIOYM CHJI, II0 3MIIIy€ OpraHu
MaJIoro Taza. M'si3u THa Ta3a BHUSBISIOTHCS JIEKAYMMHU
MiX BEpXHBOIO Ta HIDKHBOIO Ta30BOIO (haCIli€ro, pa3oM
3 SIKUMH 1 CTQHOBJISITH Ta30BY JiaparMy — 3arajibHy
JUIsL yporeHiTaipHOi Ta aHanmbHOI oOusacteil. [lopy-
IOICHHS CTPYKTYpU Ta XIMIYHOTO CKJIAgy CHOJYYHOI
TKaHWHH TIPU3BOIUTH J0 OciaOieHHs Qaciiii Ta 3B'a-
30K Ta30BOro aHa [3].

MynbpTHANCOUIUTIHAPHA AKTyaJbHICTh aJeKBaT-
HO{ OLIIHKH aHATOMO-(PYHKITIOHAIEHOTO CTaHy CIIOIyY-
HOTKaHWHHHUX Ta M'SI30BUX CTPYKTYp Ta30BOTO JHA
00yMOBJIeHa X HaBaXKIMBIMINMH (QYHKIISIMH:

1. xapkacHO-(IKCyHOUOT:

* Ta30BE JHO € HE TUIbKH HiATPUMYIOUYHM KapKa-
COM JJIsl HOPMAJIBHOI'O CTaHOBHINA OPraHiB Tasy, a i
3abe3mneuye X QyHKI[IOHAIBHY CIHPOMOXKHICTH. [lom-
KOJDKEHHSI CTPYKTYP Ta30BOTO JHA BEJE JI0 OITyIICHHS
Ta BUIAJAHHS OPTaHiB Ta3y 3 HOPYIICHHIM iX (YHKIIIT,
a TAaKOXX «IIPOBUCAHHS» OPTaHiB YePEBHOI TOPOXKHUHH,

* M'SI3M Ta30BOTO JHA OEPYTh ydacTh y PeryJsiii
BHYTPIIIHFOYEPEBHOT'O THUCKY CIIJIBHO 3 IiadparMoro
Ta MyCKYJIaTypOIO Y€pPEBHOI CTIHKH;

2. BHIUTBHOT:

* 3B'S13KOBO-M'5130BUil anapaT Tasa Biairpae BKpai
Ba)XXJIMBY POJIb y 3a0e3leueHHi eBaKyaTopHoi (yHKLIT
MPSIMOT KHIIIKK Ta CEUOBOI0 MiXypa;

3. PpenpoayKTHBHOI:

* M'sSI3M Ta30BOTO JHA OEpyTh y9acTh y 3MIHCHEHHI
CeKCcyanbHOI PpyHKIIT,

* CTPYKTYPH Ta30BOT'0 IHA TPAIOTh HAHBAKIIMBIITY
OB TIiJ] Yac MMOJIOTIB.

BpaxoByroun aHaToMO-(yHKIIIOHATbHI 3aBIaHHS,
Ta30Be JTHO CJiJI pO3MISAATH SIK EIMHY CHCTEMY M'SI3iB,
3B'S30K Ta (aciiil AJst ATPUMKH Ta HOPMaIBHOTO QY-
HKI[IOHYBaHHS BCiX opraHiB Maioro tasy. Teopito B3a-
eMonii MDK OpraHamMM Ta3dy Ta Ta30BUM JHOM J.
DeLancey Ta P. Norton [9 ] 06pa3HO Ha3BaJld TEOPIEIO
«4OBHA y CyXoMy A0Ky». CyZHO € aHaJIOroM Ta30BHX
OpraHiB, MOTY3KH CKJIQJalOThCs 31 3B'SI30K 1 (acriii,
BOJIa — IIIap M'sA3iB Ta30BOTO JIHA, IO MIATPUMYE.

VY 3B'S3Ky 3 pI3HOMAHITTSM KIIHIYHOI KapTHHH,
JIaHi XBOPI € Mali€HTKAMHU Pi3HUX CIICHIATICTIB, SK Ti-
HEKOJIOTIB, 1 ypOJIOTiB, MPOKTOJOTIB, CEKCOIOTIB [2].
Oco0nuBy akTyasbHICTH Npo0iIeMa HECIIPOMOXKHOCTI
M'sI31B Ta30BOTO JTHA Ta MPOJIAICY TeHiTaNili Ha0yBae y
3B'SI3KY 3 «OMOJIOJDKEHHsIM» i€l maTosorii. ITig gac
npodiakTUYHUX OMJISAMIIB HaBiTh 0€3 3aCTOCYBAaHHS
CHeniaTbHAX METOIB J1arHOCTUKH, BOHA BUSBIIAETHCS
y 47% xiHOK penpoaykTuBHOTO BiKy [11]. ITpn mpomy
BapTO 3a3HAYMTH, 110 HA PAHHIX CTaisfX CKapru BUSIB-
JISIFOTHCS JIMIIE Y Y Pa3i akTHBHOTO OIUTYBAHHS T1allie-
HTKH JIKapeM — Ha NIPUHOM JKiHKa MPUXOIUTh abo 11st
PO UTAKTUIHOTO OTJISAAY, a00 3 iHmuMu minsamu. Cu-
H/IPOM MOJKE ICHYBaTH TPUBAJINI Yac J10 KIIHIYHOI Ma-
HidecTanii nposarcy, BUABISAIOUNCH, B NEPILY Yepry,
CAWBOM IIUIMHH, SIK HACTIIOK IIBOTO — AUC0i03 MiXBH,
XPOHIYHUMHU 3aNalJbHUMH 3aXBOPIOBAHHAMH Ta30BHX
OpraHiB, CEKCyallbHUMHU TUCHYHKIIISIMH, XBOpoOaMu
ITUAKA MAaTKH Ta, HAPEIITi, TUCTOIIEI0 TA30BUX Opra-
HIB Ta CyMyTHIMH iif cTaHaMU (TTOPYIIEHHS KPOBOOOITY
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B MQJIOMY Ta3i, BAHUKHEHHS 3aCTIMHUX SBHIL, i, SIK pe-
3yJIbTaT, OOJAMH TATHYHYOTO XapaKTepy, HOUyTTSM TH-
CKY BHM3Y )HBOTa, OOJIIMH B ITONIEPEKY, KPUIK, L0 M0-
CHJIIOIOTHCS 10 KiHIIO JTHA a0o I yac Ta micis Xo-
ne0u) [12]. JlucTomis Ta30BUX OpraHiB MoOXe OyTH
OJTHI€IO 3 MPUYMH HOPYIIEHb MEHCTPYaIbHOI (YHKIIII,
HaW4acTIIIMMU IPOSBAMH SIKOI € albroJANCMEHOpes Ta
rineprioigiMeHopesi. XapakTepHUMH CHMITOMaMH €
JCTIapEYHis, a iHOI 1 ITOCTKOITaIbHI KPOB'STHICTI BH-
JUTeHHS 31 CTaTeBUX NULAXiB. EMOIiiHI mepexnBaHHs,
MOB'SI3aHI 3 HMOPYIIEHHSAM Tomorpadii crareBux opra-
HiB, HEeTPUMAaHHSAM CE€Yi ITiJ] Yac CTaTeBOTO aKTy, JIHC-
TapeyHis 1 HEMOXJIUBICTh 0CNIabJICHOTO Ta30BOTO THA
3a0e3neunTH IaTo-(asy, Mo MOXKE MPHU3BOJUTU IO
anoprasmii. [lopynienns ceqyoBuainbpHoOl QyHKIIT y ma-
LIEHTOK MPE/ICTaBIICHI NEPEeBAYXKHO CKapraMy Ha IpHC-
KOpEHE CEYOBUITYCKAaHHS Ta HETPUMAaHHs cedl IpH Ha-
npy3i. TspKKi IPOsSIBU XBOPOOHM € 1 XapaKTepHI «KHIL-
KOBI» CHMIITOMHM, BiAMI4eHI MOPYIIEHHSIM JAedekarii,
HETPUMAHHS Ta3iB i Kally, [0 BUHUKAIOTH BHACIIJIOK
rIMO0KUX (HYHKIIOHATBHUX MOPYIICHb Ta30BOTO JHA.
Hine y cBiTi HemMae crpaBXHIX JaHUX MPO MOIIHPEHO-
CTi OIYIICHHS Ta BUNAaJaHHS XIHOYMX CTaTEBUX Opra-
HIiB, OCKUIPKH IUCITAHCEpU3allis JKIHOK 3 CHHIPOMOM
HECIIPOMOKHOCTI MPOMEXHMHH Ta MPOJANICOM TI'eHITa-
T, sIK B YKpaiHi, Tak 1 y BCbOMY CBITi HE Ma€ €IMHUX
CTaH/IapTiB, a YacOM B3araii He IpoBoauThes [12].

Memoou oyinku @ynryii masosux m'szie

VYci MeTonu OIiHKM CTaHy M's3iB Ta30BOIO JHA
YMOBHO MOYKHA PO3JITUTH Ha JBi BEJIUKI rpynu: (i3u-
KaJbHI Ta IHCTPYMEHTAIbHI METOMAHW, CIPSIMOBaHI Ha

Puc. 1. Bumipiosanns m. transversus perinei superfi

ciali

OLIHKY aHaTOMO-(QYHKI[IOHATBHOTO CTaHy HE TITBKH
M'SI30BHX, a i yCIX CTPYKTYp Ta3y, MOYNHAIOYH BiJ IIIKi-
PHHX ITOKPOBIB Ta KiCTOK Ta30BOT0 KiNBIA Ta 3aKiHUY-
I0YM Ta30BHMHU OpraHaMy (30BHILIHIN OTJIsLI, MaibIa-
sl MiXBU, PEKTalIbHE Ta OiMaHyalbHE IOCIIIKCHHS,
Y31, MPT). Kpim Toro, psim METOIIB T03BOJISIOTH TO-
BHOLIIHHO BH3HAYNTH (DYHKLIOHAJIBHUN CTAH M'SI30BHX
CTPYKTYp Ta JaTH iX KiJbKICHY OLIHKY (MaHyaJbHUH
MATBIIATOPHAN TECT, MAaHOMETPis, THHAMOMETpIs, 3a-
CTOCYBaHHS MiXBOBUX KoHyciB, EMI). Yci mi Mmeromun
BHKOPHCTOBYIOTHCS aKTHBHO B KIIHIYHIA TPaKTHI B
JaHWH Jac.

DyHKYioOHATbHI Memoou

BarinanpHa nanbnaris.

J17is BUKOHAHHS BariHAJIBHOI ALl MaIli€HTII
CIIOYaTKy BBOJSTH OJIMH NaJellb Y HW)KHIO TPETUHY ITi-
XBH 1 IPOCATH CTUCHYTH M'SI3U Ta30BOTO JTHA JIOBKOJIA
MBI JOCHIIIKYI040T0. SIKIIO BiTYYyTHUX CKOPOYEHB
HeMae€, BBOISTH ApYyruil maneinp. [larieHTKy mpocsrth
TIOBTOPHO CTHCHYTH M'I31 Ta30BOTo aHA. CKOpOUYCHHS
moTpiOHo moBTopuTH Tpu4i 1o 10 ¢ 3 iHTepBamom 30 c.
Merton € cy0'ektuBHUM. [{71s1 foro 00'€KTHBI3AIIIT Ta Ki-
JBKICHOI OILHKM CHJIM CKOPOYEHb 3aCTOCOBYETHCS
mxana Oxcdopaa (IuB. HIDKYE).

VYraprpasBykose mocimimkeras (Y3/).

V3]1 € BITHOCHO MTPOCTUM Ta HEIHBA3UBHHM METO-
JIOM AiarHocTukH ckopoueHb MT/]. MosxHa, MOXKIIUBO
pPO3TAllIOBYBAaTH JATYMK HaJ JOOKOM abo Ha mpome-
JKMHH, a TAKO’K BUKOPHCTOBYBATH BariHaJbHUI TaTUMK

(puc. 1).

- A

s, m. bulbocavernosus ma eucomu cyxoscunvrozo

yeumpy (81aCHi BUMIPIOBAHHSL)

30BHINIHE PO3TALIYBaHHS IaTYNKIB BUKOPUCTOBY-
I0Th ISl Bi3yanizanii ycyHeHHs Ta30Boro aHa. Ilixso-
BUI1 IaTYMK, PO3TAIIOBAHUH HAIlEpeI0/IHI ITiXBH, BUSB-
JIs€ UCTOLIEJIE Y CTIOKOT Ta Py HanpyxeHHi. Takox 3a
HOro JOTOMOTOI0 BUMIPIOIOTH BEITMYMHH KyTiB MiX
YMOBHOIO TIO3/IOBXXHBOIO BiCCIO Tijla Ta MPSMOIO, MPO-
BEJICHOIO Yepe3 LEeHTP ypeTpu (KyT o) (puc.2), a TaKoK

MIDX BICCIO YPETpH Ta 33/IHBOIO CTIHKOIO CEYOBOTO Mi-
Xypa Ha piBHi Horo mmiiku (KyTt B). ¥ crokoi kyT § He
nepesuirye 125 rpanycis, a npu HanpyxerHi - 130.
[Ipu cTpecoBoMy HeTpUMaHHI cedi BiH 301JIbIIYETHCS
1o 140 rpanyciB y cnokoi, a npu Hanpy3si go 150-170.
Porarist kyta o - moHax 20 rpagyciB mix yac mpoBe-
JeHHS MpoOu BanbcansBu CBIAYUTH PO HASBHICTS Ti-
nepmoGinpHOCTI yperpu [8,14,27].
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a - ypempoee3iKkanbHuil Kym 6 ChOKoI0.
Puc. 2. Busnauenns cmynenio Hecmpeco6o2o Hempumarns ceui (pomo M.A. Yeunvosa, 2016)

Marsito-pe3onancHa tomorpadist (MPT)

3a paxyHOK TapHOI Bi3yaui3allii M'SKHX TKaHHH, 32
JnanumMu MPT, MOXIIMBO peecTpyBaTH pyX Ta30BHUX Op-
TaHiB Ta TPOBOAWTH BUMIPIOBAHHS iX MOJOXCHHS
0JI0 HEPYXOMHX OPIEHTHPIB, a TAKOXK IX 3MIIICHHS,
TUM CaMHM 3JiHCHIOIOYH KiTBKICHY OLIHKY CTPYKTYp-
HHUX B3a€MO3B'A3KIB.

IepeBaramu MPT € MOX/IHBICTh HEIHBAa3UBHOI [Ti-
arHOCTHMKH, BIiJICYTHICTh 10HI3yIOHUOTO BHIIPOMIHIO-
BaHHs1, MOXJIMBICTh OTPUMAaHHS BUCOKOSKICHMX 300pa-
JKEHb M'SKMX TKaHWH MaJIOro Ta3y, 0araToIUIaHOBICTh
300paxkeHs. [0 HEMOMIKIB HOCIIKEHHSI BiTHOCATh BH-
COKY BapTiCTh Ta TEXHIYHI 0COOIMBOCTI MeTOay (J0C-
JJDKEHHS BUKOHYIOTb Y TIOJIOJKEHHI JIeXKauH, 10 MOXKe
BIUTMHYTH HA JIarHOCTHYHY TOYHICTH B OIIiHIII CTYIICHS
TSDKKOCTI TIPOJIATICY TeHiTaii).

At
0 - ypempoegesikanvruti Kym npu npobi Barvcanveu

Ile MeToa AOCIHIKEHHS HEPBOBO-M'SI30BOI CHC-
TEMH 3a JOMOMOTO0 PEECTpaIllil BinoBiaeit M's13iB, BU-
KITUKaHUX CTUMYJIALIEI0 HEPBY, IO iHEPBYE, a00 MOTe-
HITaJIiB pPyXOBHUX OAWHUIIG, TCHEPOBAHUX NP TOBIITb-
Hilt Harpy3i M's13iB. OOCTeKEHHS ae iHPOPMaIito PO
MPUYHHY IUCHYHKINT CKEIIETHOI MyCKYJIaTypH Ta Ti-
BHIIICHOI HEPBOBOi WyTJIUBICTh. JliarHOCTHKa 3acHO-
BaHa Ha 3YMUTYBaHHI EJIEKTPUYHUX IMITYJIbCIB M'SI3iB 32
JIOTIOMOT'0I0 KOHTaKTHUX €JIEKTPOJIIB Ta BUBEJCHHS iX
Ha MOHITOP KOMIT't0Tepa. BUsABJICHI BiIXUICHHS BiJl HO-
PMH TOBOPATH IIPO XapaKkTep ypa)KeHHs M'sI31B.

ITokazanusmu 10 BukoHaHHs EMI € migo3pa Ha
nepudepuIHy HeHponariio, 3aXBOpIOBaHHS ab0 yIIKO-
JDKSHHS CITUHHOTO MO3KY, (DYHKIIOHAIBHI PO3JIay ce-
YOBUITYCKaHHSI, TEpaIlisi 3BOPOTHUM 3B's13K0M [3,4,15].

Kinoxicui memoou

Enextpomiorpadis (EMI). BarinanpHa nampnamisi 3 OLIHKOIO 32 MIKAJIOKO
Oxcdopna (tab.1).
Tab. 1.
[HTeprpuUTallisl pe3yJIbTaTIB TECTYBaHHS 3a gomoMororo nepineomerpa iIEASE XFT-0010
Orrinka 3a mkanorw Okc- CepenHiii TUCK, 110 PEECTPYE AATUMK XapaKTepHucTHUKa CUJIM CKOPOUYEHb
dopna, 6amu MepiHeOMETPa, MM.PT.CT., Oanu M's13iB

0 55(Buxinne)/0 BIJICYTHICTB
1 56-60/1-2 Jyxe cnabke
2 61-65/3-4 Cnabke
3 66-75/5-6 [Momipae
4 76-85/7-8 Jlo6pe
5 86-100/9-10 CusibHe

Lleii BUI TOCIIKEHHS TO3BOJISIE BUBHAYUTU CUITY
ckopouers MT/] [23]. MeToauKy IHPOKO BUKOPUCTO-
BY€TbCsl y KIiHIYHIN nmpakTuni. [lepeBara BariHambHOT
MANBIAI] 3 OIIHKOIO 3a mKano Okcdopy nonsrae B
TOMY, III0 BOHA € THYYKHM, IHPOPMATUBHIM Ta €KOHO-
MiYHO eeKTUBHUM MeTo oM [18].

[epineomerpis.

[Tepineomerp Kerenst Moxxaa OyJio BUKOPHCTATH
HE TUIBKHM JUI BU3SHAYCHHS CHJIM CKOPOYEHb, e i of-
HOYAaCHO BUKOPHCTOBYBATH HOTO KOHTPOJIIO 32 IPaBH-
JILHICTIO BUKOHAHHS Brpas Keres.

CyuacHi Mozeni MepiHeOMeTpiB, sIKi BUKOPHCTO-
BYIOTBCSI 32 KOpmoHOM, Taki sk Kapma Ilridrepa
EXTT-101 (Kopesi), InTone (CIIIA) Ta iHmri, 103BOJISI-
I0Th PEECTPYBATH TUCK yCepeauHi mixBu (puc.3).



60

POLISH JOURNAL OF SCIENCE Ne 50, 2022

Vaginal Tactile Imager

>

Puc. 3. Mooeni nepineomempie
a. Vaginal Tactile Imager 2S (CLLIA). 6. Peritron (Aécmpanis). 6. iEASE XFT-0010

Jlanuii BUI JDOCTIJDKEHHS BiAPI3HIETHCS JOCTYII-
HICTIO, IPOCTOTOIO Ta BIACYTHICTIO OY/b-SKUX MPOTH-
MOKa3aHb J0 MpoBeeHHs. Takox 0e3CyMHIBHUM ILTIO-
COM METOJIMKH € MOOLIBHICTh HEOOXITHOTO iHCTpyMe-
HTY, HE MOTPiOHO CTalliOHAPHOT YCTAHOBKH Ta JOPOTHX
BuTpaTHHX MatepianiB. [lepioneomerp iEASE XFT-
0010 mae QyHKIiTO O0iONOTIYHY 3BOPOTHOTO 3B'S3KY
(BOC), mo mo3BOJIsIE BUKOPUCTOBYBATH HOTO 3 METOIO
TPEHyBaHb M'S31B Ta30BOTO JHA SIK TPEHAXKep VIS J10-
MAaIIHbOTO BUKOPHUCTAHHS.

Jnst OLHKH CHJIM CKOPOYEHHS M'S3iB TA30BOTO
JIHa MOXXHA CITIBBIJTHECTH JaHi IepiHeoMeTpa 3 OILiH-
koro 3a mkajgow Oxchopaa (y Oamax Big 0 mo 5)
(Tab.1).

3a JI0NIOMOTr010 JITAaHOTO MPUIIAAY MalieHTKa MOXKe
KOHTPOJIIOBATH TPaBUJIBHICTh BHKOHaHHs BrpaB Ke-
rejis Ta MPOBOJHUTH OL[IHKY CHJIM CKOPOYEHb M'A3iB y
MOCTYTIOBIM AWHAMII. 3acTOCYBaHHS IEPiHEOMETPY
iIEASE XFT-0010 pexomeHmayeThcsi 3 mpodimakThy-
HOFO METOXO BCIM JKiHKaM, 3 peadilTiTaiifHO0 — KiHKaM
y HICIAIONOTOBOMY ITepioi (depe3 6 THXKHIB IicIs To-
JIOTIB) Ta 3 JIKYBaJbHOI METOI0 — IPH TpoJjarci (Ha
paHHIX CTajlisX), CTPECOBOMY HETPUMAaHHI Ceui Ta CeK-
CyalbHOT TUcyHKIIT.

[TixBOBI KOHYCH.

[TixBOBI KOHYCH AJIsl TECTYBaHHS CHJIM Ta30BHX
M'SI31B BAKOPUCTOBYIOTHCSL TaKMM HYHHOM: CIIOYATKY
KOHyC HAlMEHIIOi BarW, 3MAalleHWH JIOOPHKAaHTOM,
BBOJIUTHCS Y MIXBY Ha IMTHOMHY 3-4 CM 1 yTpUMYETHCS
TaM IUIIXOM CKOPOYEHHS M'A31B Ta30BOTO AHA. SIKIIO
KOHYC YTPUMY€ETBCS B MIXBY B MOJIOKEHHI CTOSYH Mif
yac pyxy, Kalul, 4YxanHi npotsroM 10 XBUIMH, TO He-
00XiZIHO BBECTH KOHYC OinbIIoro Baru. MakcumanbHa
Bara, sSIKy yTPUMYE JKiHKa, XapaKTepH3ye CHIy CKOpO-
YeHb TA30BHUX M'A3iB.

[IpoTte mixBa He € BepTHKAJIBHUM IIMIIHAPOM, a
Ma€ MPUPOJHE YCYHEHHsI, 10 MOXE CHpHSITH yTpHU-
MaHHIO KOHyca. 3a JIONOMOTOI0 METOJy PEHTIeH OyIio
MiATBEPIHKEHO, IO Y KiHOK 31 CITAOKUMHE M'sI3aMH Ta30-
BOTO JTHA KOHYC MII' yTPUMYBATHUCA Y MiXBY 32 paXyHOK
MONIEPEYHOTO IOJIOXKEHHS, a UM HE 3a PaxyHOK yTpH-
ManHs cmwioro MT/. Lei dakT gemo oOMexye BHKO-
pHCTaHHs KOHYCIB 1151 giarHocTiku crany MT/] Buko-
PHCTaHHS KOHYCIB TakoXX Moxe OyTH (i3udHO oOMe-
JKEHO Y KIHOK 3 pyOIIeBHMH 3MiHAMH CTiH IiXBU a00
TIPY aHATOMIYHIM HEBIAMOBITHOCTI caMoi MiXBU Ta PO-

3Mipy KoHyca. Tako)X BUKOPUCTaHHS BariHaJIbHUX KO-
HYCIB HE IOKa3aHO MallieHTKaM, SKi MaloTh MPOJIarc
Ta30BUX OpraHiB HaBiTh MIHIMaJIbHOTO CTYIEHS
[10,18].

B nanmii yac He icHy€ 30J10TOT0 CTaHAAPTY AJIS Ki-
neKicHOI omiaku cwu MT/] y xinok. Haibinem mo-
OIMPEHUMH METOJIaMH € BariHaJbHa MaJbIIaIlis 3 OIiH-
KOI0 3a mKkaixo OKchopa Ta mepiHeOMeTpis.

Heo0xigHO BBECTH MEpiHEOMETPIIO IK HAHOUTBII
TOYHUH 1 00'€KTUBHUM, JOCTYITHUH 1 NEMIEBUH METOX
OLIIHKH CTaHy M'sI31B Ta30BOT0. THA Y )KIHOK, y PyTHHHY
MPaKTHKy akymiepa-rinekonora. OI[HKAa CHJIM Ta30-
BOTO JIHA MiJ1 YaC T1HEKOJIOTIYHOr0 OOCTEKEHHS JI0TIO-
MOJKE BUSBUTH XIHOK 13 TPYIIH PU3HUKY POJAICy CTa-
TEBHX OpraHiB abo HeTpUMaHHs cedi. TUM caMuM Mo-
HKITUBO 3a0e3Me4nTH MaKCHMaJIbHO paHHIO
JIarHOCTUKY 3aXBOPIOBAHHS Ta PO3MOYaTH Mpodinak-
TUYHI 3axoau [6].

Heo0xigHO BUKOPUCTOBYBATH y KIIIHIYHINA MPaK-
THII crienianizoBani onutyBansauku: PFDI-20 (Pelvic
Floor Distress Inventory - 20, onutyBanbHUK AUCHYH-
kiii TazoBoro aHa - 20), FSFI (Female Sexual Function
Index, inpexc cexkcyanbHOi (yHKIT XKiHOK) abo iHII
[5].

PexoMeHy€eThCSl BAKOPUCTOBYBATH KOHTPOIIIOIO-
YU IPUCTPIH Ml Yac TPeHYBaHb M'sI31B TA30BOTO JIHA.
EnexTpomiocTuMyJIsiilisi HOBUHHA BUKOPUCTOBYBATHCh
y TIEBHUX TPYII KIHOK, SIKI HE MOKYTh CAMOCTIMHO aK-
THBHO CKOPOYYBAaTH M'SI3M Ta30BOTO JIHA, a IPHJIaId
st BOC repamnii — 11106 KOHTPOJIOBATH MPAaBUIIBHICT
TpEHyBaHb Ta ANHAMIKY pe3yJIbTaTiB, JOIIOMOITH Y MO-
THBALlii Ta IPUXUIIBHOCTI 10 Teparil [22]

BucHoBoxk

[TpoGnema aucdyHKnii Ta30BOTO JHA B JAHHI Yac
€ BKpail akTyaJIbHOIO Y 3B'A3KY 13 301JIbIIICHHSIM YaCTKH
BIKOBOTO KOHTHHTEHTY Y 3arajbHiii CTPYKTypi Hace-
JIEHHSI Ta «OMOJIOKEHHAM» AaHoi martosorii. Hagmi-
pHE JIIKyBaHHS KIIIHIYHOT CUMITOMATHKH 1 BEJIMKA Ki-
JBKICTH (DaKTOPiB, IO MPHBEPTAIOTH JI0 IIHOTO, BEJE 110
TOTO, IO TMAIlIEHTH, MIEPEXOTYU Bifl OMHOTO (PaxiBIlsL
JI0 iHIIOTO, JIIKYIOTh CHMITOMH, a HE CHHIPOM Y -
nomy. He3Baxxkatoun Ha pi3HOMaHITHICTH 00'€KTMBHHUX
METO/1iB OOCTEIKEHHSI, XKOIEH 3 HUX HE MOXKHA Ha3BaTH
PYTHHHHM, IIIO ITPOJIOHTYE Yac OCTATOYHOT IIOCTAHOBKH
JiarHo3y i, 4acTo, NMPU3BOAUTH 0 HEMOXIIMBOCTI KO-
PEKIIii maToJorii KOHCEPBATUBHUMH METOJIaMH.
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Ha 3akiHueHHs BOXJIUBO ITiIKPECITUTH, IO JIUIIE
KOMIUTIEKCHE JOCIIDKEHHS 32 y4acTio maTodi3ioioris,
PEHTIEHOJIOTIB, CHELiaIICTIB yIbTPa3BYKOBOI JiarHOC-
THKU Ta KJIHIIUCTIB JO3BOJISIE BUCBITIINTH BC1 aCIIEKTH,
HeoOXiiH1 st BUOOPY NPaBHIBHOT TAKTUKY JIIKyBaHHS
Ii€1 BaXKKOT KaTeropii MaiieHTiB.
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The current object of modern scientific research is
homocysteine (HC) as an important physiological
factor and predictor of many pathological conditions in
hyperhomocysteinemia (HHC). Currently, in the
laboratory diagnosis of a number of diseases, the
indicator is HC, which is a sulfonated analogue of
aspartate. Its role as a potential neurotransmitter that
activates glutamate receptors is considered. There is a
positive relation between stroke and HC concentration
in people with no previously identified cardiovascular
disease. It was also found that HC in high
concentrations has a toxic effect on the endothelium
and accelerates the development of atherosclerosis [1,
2].

HC is a sulfur-containing amino acid. As a
chemical was described in 1932. HC enters the human
body mainly with animal proteins in the form of
methionine — the metabolic precursor of HC. HC is
found in three forms in the blood: free HC, bound to
albumin and in the form of disulfides, mainly with
cysteine or as homocystin. The term «total plasma

homocysteine» combines all these three forms [3, 4, 5,
6, 7].

In 1962 HC was found in the urine of mentally
retarded children. Gerritsen T. et. al. (1964) described
a genetic defect in the enzyme cystathionine-p-
synthase, which is clinically manifested by a significant
increase the concentration of HC in the blood plasma
and homocysteinuria. This hereditary pathology is
accompanied by atherosclerotic vascular lesions,
thromboembolic complications are common. More
than 50% of patients have acute cardiovascular
complications, 25% of patients with this hereditary
defect die from cardiovascular diseases before reaching
the age of 30. Adult patients which suffer from
coronary artery diseases have often impaired
metabolism of HC. In the following decades, the
technical difficulties of identifying HC in the blood
plasma limited the detailed study of the problem of
HHC for other cardiovascular diseases [8, 9, 10, 11, 12,
13, 14, 15, 16].

In the body HC is metabolized in two main ways:
transulfation and methylation. About half of the HC
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remethylates with the formation of methionine, which
is the most important component of the metabolism of
single-carbon compounds [17, 18, 19].

HC is formed from methionine by demethylation,
thus forming a methyl group, which is converted to S-
adenosylmethionine. This reaction is important for
such biochemical processes as the synthesis of purine
and pyrimidine bases, nucleic acids, protein,
phospholipids, myelin, polysaccharides,
catecholamines, choline [20]. S-adenosylmethionine is
a universal biological source of methyl groups in the
body. The product of methylation reactions, where S-
adenosylmethionine gives a methyl group, is S-
adenosylhomocysteine, which in turn under the action
of specific hydrolases is cleaved into adenosine and
HC. This reaction is reversible, and increasing the level
of total HC leads to increased levels of S-
adenosylhomocysteine [21, 22, 23].

Remethylation of HC to methionine in most
tissues is carried out with the participation of
methionine synthase (MS) and coenzyme vitamin B12.
In some tissues, mainly in the liver, remethylation
occurs with the help of enzyme betaine-homocysteine-
methyltransferase. In this reaction, the source of the
methyl group is betaine. Normally, about 50% of HC is
transulfationed. As a result of this reaction, HC
combines with serine by cystathionine-p-synthase
(CBS) (B6-dependent enzyme) and modifies as
cysteine and a-ketobutyrate [4, 24, 25].

The concentration of HC in the blood can vary
depending on taking a number of medications. The
mechanism of their action is related to the effect on
renal function, as well as on the level of vitamins and
hormones, as it was established by Welch and Loscalo
(1998). According to Morgan and Baggott (2010),
methotrexate (a folic acid antagonist which is used to
treat rheumatoid arthritis), anticonvulsants, in
particular phenytoin, deplete the supply of folic acid in
the liver, according to Mintzer et al. (2009) and
metformin (a drug which is used to treat type 2
diabetes) negatively affect the level of HC. On the
contrary, Hak et al. noted that taking certain hormones,
such as 17-estradiol, reduces the level of HC in the
blood of women in menopause. It is believed that the
level of HC is in feedback with estrogen and increases
in postmenopausal women. Shah S. in research showed
the connection of HC not only with estrogen but also
with cognitive functions in women in menopause [26,
271].

During life the level of HC in the blood gradually
increases. The content of total HC in the blood plasma
of a healthy person is 5-15 umol /I. Before puberty, the
levels of HC in boys and girls are approximately the
same (about 5 umol /ml). During puberty, the level of
HC increases to 6-7 umol /ml and in boys this increase
is more clear than in girls. In adults, the level of HC is
10-11 pmol /ml, but in men this indicator is usually
higher than in women. Over the years, the level of HC
gradually increases, and in women the rate of this
increase is higher than in men. The gradual increase of
the level of HC over the years is explained by a
decrease of renal function, and higher levels of HC in
men — more muscle mass [28].

The level of total HC is considered to be abnormal
if it is in the 95th percentile of the distribution of this
indicator in the «normal population», just as well as the
concepts of hypertension and hypercholesterolemia
were defined. For example, after methionine loading,
HHC is defined as the level of total HC above two
standard deviations from the mean. On an empty
stomach, the «normal» level of total HC of plasma is
from 5 to 15 pmol /1, and its level above is divided into
mild (16-30), medium (31-100) and severe (100 pmol
/I) HHC [29].

As for the effect of thyroid hormones on HC,
according to the modern ideas, hypothyroidism leads to
increase of the level of HC, and in hyperthyroidism
there is a slight decrease of it. The mechanisms of HHC
in this case are unknown. Given the important role of
vitamin B12 in HHC metabolism, pernicious anemia,
which often accompanies hypothyroidism, can have
some significance. It is also possible that hypodynamia
also contributes, which is a serious factor in the
development of HC. Hyperprolactinemia, which often
associated with primary hypothyroidism, can be the
reason of elevated HC levels in people with
hypothyroidism. Thus, Yavuz D. H et al. detected
increased concentrations of HC in premenopausal
women with hyperprolactinemia. According to the
statements of this author, treatment with bromocriptine
was accompanied by a decrease of the concentration of
these substances in the blood [30].

During pregnancy the level of HC has a tendency
to decrease. This decrease occurs on the edge of the first
and second trimesters of pregnancy, and then the level
of HC remains relatively stable. Normal levels of HC
are restored in 2-4 days after childbirth. It is considered
that decreasing the level of HC during pregnancy con-
tributes placental circulation. The level of HC in the
blood is inversely proportional to the weight of the fetus
and newborn.

A significant role of HHC is given to the
development of various vascular pathology, especially
controversial is the question — whether HHC is the
cause or consequence of the pathological process [31].
The level of HC in the body of a pregnant woman is
determined by many factors, including folic acid and
vitamin B12, impaired renal function, various changes
in the activity of enzymes in the human body as a result
of genetic polymorphism of the population. Haque W.
M. proved that during normal pregnancy the serum
concentration of HC should decrease. And the disorder
of HC metabolism in both the mother organism and the
fetus leads to neural tube defects, various
manifestations of placental vasculopathy, which are
realized in the future as preeclampsia or placental
abruption. Apart from folic acid, as Haque W. M. has
consistently shown, halving the risk of neural tube
defects in the fetus, no other strategies have been found
for HC metabolism, as this prevention scheme reliably
reduces the frequency of these and other common
obstetric pathologies.

Aubard Y. et al. investigated the metabolism of
HC during pregnancy, noting that it depends primarily
on three enzymes and several cofactor vitamins
(vitamins B6, B9 and B12) [32]. Genetic abnormalities
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in these enzymes or a deficiency of these vitamins leads
to HHC. The discovery that HHC can also be
responsible for some complications during pregnancy
has been made relatively recently. Research projects in
this area are still infrequent and reports on a limited
number of patients. One of the most serious
complications of pregnancy associated with HHC is
preeclampsia, which leads to an increased frequency of
maternal morbidity, mortality, and the frequency of
birth of premature infants and babies with FGR [7, 33].

Clinical research have shown an interconnection
between HHC and thrombosis, both arterial and
venous. HHC is now considered as a risk factor for a
number of obstetric complications, such as miscarriage,
preeclampsia, premature abruption of the normally
located placenta, etc. [34].

Daly S. et al. investigated the significant
association of HHC in women during pregnancy with
vascular diseases in their later lives [35]. Data from a
cohort of women with a preeclampsia in the past during
pregnancy indicate that they are at increased risk of
developing cardiovascular and  cerebrovascular
diseases later in life. Elevated HC concentrations may
be a common link between the above nosologies.

Genetic defects of the homozygous genotype, as
noted by Ruqolo S. et al., cause high levels of HC in the
blood plasma; lead to a decrease in the activity of
enzymes responsible for its metabolism, for example:
lack of cystathionine beta-synthase; deficiency of

methylcobalamin production; 5-10
methylenetetrahydrofolate reductase (MTHFR)
deficiency [36]. However, even heterozygous

genotypes with a variable frequency from 1/70 to 1/200
and directly 5-15% for the C677T mutation 5-10
MTHFR can detect a mild form of HHC. The rapid
effects of HHC on maternal and fetal morbidity during
pregnancy and childbirth have been widely
demonstrated in the international literature.

The study of the role of HHC in the first trimester
of pregnancy included a group of 100 women from 8 to
12 weeks of gestation. Serum HC levels were checked
after a night fasting [37]. Significantly elevated HC
levels were found by researchers in women with a
previous history of hypertensive disorders during
pregnancy and previous pregnancy losses during the
second or third trimester. No significant differences in
HC levels were found in women with previous
gestational diabetes, preterm childbirth, or fetal
malformations. HC levels were significantly elevated
in women who had hypertension during pregnancy, ol-
igohydramnios and meconium stained amniotic fluid,
spontaneous abortion, or low birth weight.

The interconnection between HC level and
pregnancy history was investigated by linear and
logistic  regression, multiple covariate control,

including life history, family history, hypertension,
diabetes mellitus, obesity, tobacco consumption,
demographic factors [38]. Researchers have linked
HHC in women decades after pregnancy with
hypertension in previous pregnancies and HHC, which
is an important factor in trying to prevent primary
cardiovascular disease.

Brustolin S. et al. observed during pregnancy in
the examined women an increase in the level of HC for
each trimester of pregnancy and a simultaneous
decrease in folate levels [39]. In addition, folic acid
levels continue to decrease after pregnancy, according
to this group of researchers. Maternal smoking also
changes the total concentration of HC in children of
young age. Serum concentrations of HC were
significantly higher in smokers compared to non-
smoking pregnant women and in the umbilical cord
blood of their newborns.

Cande V. Ananth et al. considered 2 variants of 5-
10 methylenetetrahydrofolate reductase deficiency
(MTHFR): 677C — T and 1298A — C mutations in
genomic DNA isolated from maternal blood in New
Jersey in a multicenter case-control study of placental
abruption [40]. In this population, neither
heterozygosity nor homozygosity for 677C — T and
1298A — C variants in MTHFR were associated with
placental abruption.

Wendy J Sturtz et al. studied the interconnection
between HHC and the risk of intraventricular
hemorrhage in premature newborns [41]. After
analyzing 123 children over 32 weeks of gestation and
a group of 25 full-term infants — no direct
interconnection was found between intraventricular
hemorrhage and HC level. To do this, two blood stains
were collected on filter paper by high performance
liquid chromatography (HPLC) were examined. Male
newborns, prenatal steroids and preeclampsia were
statistically significantly associated with differences in
HC levels.

Investigations which have been conducted in
recent decades is constantly expanding the
understanding of the metabolic aspects of the
pathogenesis of postterm pregnancy. It is established
that this triggers a whole cascade of biochemical,
genetic, immunological processes, which ultimately
lead to the formation of this pathology [42, 43, 44].
There is a fairly clear regularity — with increasing total
level of HC in the pregnant woman's body
progressively decreases the level of hormones of the
mother-placenta-fetus system (progesterone, cortisol,
placental lactogen and, in a less degree, estriol). All of
the above hormones play an important role in fetal
development and in the normal course of pregnancy, as
well as in the timely initiation of labor. High levels of
HC in the body of a pregnant woman provoke a
decrease in the synthetic and regulatory function of the
mother-placenta-fetus system and may be the cause of
postterm pregnancy [44, 45]. During pregnancy, the
level of HC should be reduced, because it helps to
improve uteroplacental circulation. This decrease
usually occurs on the edge of the first and second
trimesters of pregnancy, and then the level of HC
remains relatively stable. The level of HC during post-
term pregnancy (10,8 mmol /) is much more higher
than this indicator in pregnant women at 37-40 weeks
(7,7 mmol /1) [44].

Conclusions

The analysis of the literature data confirmed that
there is a clear interconnection between the level of
homocysteine in the blood plasma and obstetric
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complications. For today it is important to research the
level of homocysteine in the blood plasma of women
whose pregnancies are complicated by preeclampsia,
premature birth, fetal growth retardation, as well as dur-
ing postterm pregnancy.
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Abstract

The article elaborates advantages and disadvantages of online learning in educational process. It has been
noted that after the coronavirus pandemic spread, it left its tracks in education system. Some education centers
shifted to online education format from a traditional form. The article underlines that online learning is time and
cost efficient while it is not observed at traditional face-to-face lessons. It is emphasized that both teachers and

student have to possess some skills in order to organize an efficient lesson.
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Nowadays, online learning is becoming customary
and some teachers and students prefer to have the les-
sons on this platform rather than in a traditional way.
Today, coronavirus pandemic has urged us to be accus-
tomed to a new and difficult form of education —online
learning. Prior to pandemic, this form of education was
specific only for America, Canada and Australia be-
cause of long distance between schools and homes. But
now it has become a reality for everyone to recognize
and accept online learning as a priority. Once the pan-
demic emerged, most education institutions were not
ready for online education because of the lack of some
electronic devices and applications. But after a short pe-
riod of time, man-kind could find the most possible so-
lutions to this challenge. They eliminated technical
problems by providing education centers with teaching
devices and began to instruct teachers and students on
online lessons. Coronavirus pandemic left its unforget-
table track in our daily life. Hence, in 2020, the global
coronavirus pandemic prompted most universities to
hastily shift to online learning in lieu of holding classes
in person [1] For example, though IELTS speaking test
was only face-to-face previously, now it is a trend to
conduct the speaking test via online video call at the test
center. It means that the lockdown taught us a new way-
out and suggested us more profitable and flexible solu-
tions to this problem which will be scrutinized below.

There are a number of advantages of online learn-
ing; first of it is time-consuming. The students save
time instead of commuting to school, university or col-
lege. They can easily find time to study their lessons in

this time lapse. Besides, the students don’t spend way
fare to reach the education centers. It means that they
don’t pay any money for transportation means, The
sum they have to spend remains in their pockets. Of
course, this is economically advantageous for the stu-
dents. Another merit of online learning is that the stu-
dents save money in the process of online learning. In-
stead of buying paper books, copy-books and pens to
fulfill education process, they read e-books from the in-
ternet, they don’t use pens, pencils, erasers, markers
and note-books which may cost a great deal of money.
Since they can note down any information delivered by
lecturer via keyboard on the computer or laptop.

When the register-book is electronic, the paper
which is obtained from the trees is not wasted. Along
with books, copy-books, register-books and other doc-
uments are not bought and it is considered to be cost-
efficient.

Besides, they don’t have expenditure in clothes.
As we know, there is a uniform in many secondary
comprehensive schools and some colleges and univer-
sities whose leaderships in those education centers re-
quire. This rule is compulsory in those education insti-
tutions. The students don’t have to buy those uniforms
and prefer wearing their own casual clothes. In which
they feel more confident and convenient rather than
wear boring uniforms and feel depressed under strict
compulsory rules of education center. It means that they
save up money by sitting at home and by not buying
those clothes.


https://en.wikipedia.org/wiki/COVID-19_pandemic
https://en.wikipedia.org/wiki/COVID-19_pandemic
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There is one more benefit of online learning in
terms of teaching aids or materials. For example, The
teaching materials are uploaded in the system called
LMS (Learning Management System) and the students
may easily enter the system and pick the appropriate
lectures without wasting time to look for the relevant
topics in uncertain books assigned by the senior lecturer
at a traditional lesson.

Online learning environments provide a
greater degree of flexibility than traditional classroom
setting [2]. Flexibility is the next advantage of online
learning. Unlike face-to-face lessons determined during
an exact time according to schedule, time can be very
flexible both for the teachers and students. After com-
ing to a mutual agreement, the teacher and students set
a flexible time for themselves which can be very suita-
ble. The problem of overlapping of other subjects at tra-
ditional lessons can be solved by conducting evening
lessons online. Furthermore, some students might find
a job and work during the day and evening classes are
particularly suitable for them.

Online platforms can also offer more diverse rep-
resentations of student populations as learners prepare
for working in the twenty-first century [4].

Along with advantages, online education also
has some drawbacks which is enumerated below;

a) the attendance to the online lessons is not so
strict as traditional lesson; in online lesson too much
confidence and convenience result in irresponsibility of
some students. Some students don’t participate in the
online lessons caviling that there is a poor connection
or they don’t have internet access or relevant conditions
such as laptops, computers, notepads, etc.

b) control over the quality of the students results is
very weak; when the teacher asks questions and the stu-
dents answer them, the teacher is not sure whether the
students take advantage of some materials behind the
camera or not. The students may use the internet and
find the relevant answers to the asked questions very
swiftly due to the fast search on the Google. Once they
make a search on the questions and find answers to
them, they may just read them and the teacher may lis-
ten and suppose that the student is fully ready for the
lesson. It means that the teacher may be deceived in the
process of online education.

¢) poor supervision over the students’ behaviors.
Though most of the students in online learning join the
lesson, they may hide and avoid listening to the lesson
by closing the camera and dealing with other improper
things. These treatments may also be observed in tradi-
tional lessons, as well though the percentage is sup-
posed to be higher than backbenchers participating in
those lessons.

We had better clarify the concept of improving
and maintenance of software such as computers, lap-
tops, notepads, etc. It is undeniable that they are costly
and some low income students can’t afford buying
them. Some universities can provide the students with
those technical devices but it is usually available mostly

in the territory of university. The students are not al-
lowed to carry those devices to their houses.

We should confess that the number of tech-
nical staff to support, supply, set and repair of technical
devices may not be sufficient. Most education institu-
tions are not ready to pay salary for numerous employ-
ees dealing with technical issues in order to provide the
students and the teachers with lessons of high quality.
In case the technical staff is absent, the teacher should
is obliged to implement multiple functions;

- the teacher should know how to set the programs
like a programmer;

- the teacher should be able to fix the device when
it is out of order like a computer engineer. The teachers
are obliged to carry out all technical issues themselves.

- the teacher has to take photos and videos to prove
that he, really, had an online lesson which education
centers demand. In this case, the teacher becomes a
skilled cameraman and a photographer.

- the teacher should be an artful designer and able
to design lectures with attractive colors in Power Point
program.

In this job, not only teachers but also students
should be able to master some skills. The students
should own the following skills;

- The students must learn computer skills and must
be able apply them properly.

- The students must improve their fast writing
skills on the keyboard of the computer or laptop which
they need to note down a lecture.

- Like teachers, the students also should be a good
programmer and a repairer. They should be able to
download programs as Zoom, Webex, Microsoft team
or Bandicam on their devices.

- the students should be a good designer in order
to present the demonstration lesson assigned by the
teacher as a task.

- it helps students implement action-oriented solu-
tions [3, p.220].

Consequently, it should be noted that online learn-
ing has more privileges than the drawbacks.
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TeHaeHIMN COBPEMEHHOTO MHUpa, KOPEHHbIE U3-
MEHEHHsI, KOTOPbIE IPOUCXO/IST B MUPOBOM 00pa3zoBa-
TEILHOM MPOCTPAHCTBE, peaju3aius OOHOBICHHOTO
conepxanusi obpasoBanus B PecmyOnuke Kasaxcraw,
BBIHYXKJICHHBIH II€pPeX0/ Ha JUCTaHIMOHHOE O00Yyue-
HHE-BCE 3TU NPHUYMHBI 00YCIIaBIMBAIOT BO3HHKHOBE-
HHE MHBIX IT0JIX0JI0B JUIS PEILICHUS] HOBBIX 33/1a4 B IIPO-
necce mnpernogaBaHus W oOydeHus. [lo-mpexxHemy
«CTep)KHEBON (DUTYypOl B COBEPIIEHCTBOBAHUM JEs-
TEJILHOCTH IIKOJI ¥ 00ECTIeYeHNH yCTICITHOCTH 00yde-
HUSl YYEHUKOB SIBJSIETCS yuuTens [1, ¢.104].

Y4uuTeiBasgs OCOOEHHOCTH II€JaroruuecKou Jes-
TEJILHOCTH, €€ CJI0XXHOCTh M MHOT'OI'PaHHOCTbD, a TJIaB-
HOe, HauOoJee COLMAIBHYIO 3HAYMMYIO IeJIb-TIOAr0-
TOBKY K )KM3HH I10JIPACTAIOUIETO TOKOJIECHUS BO3HHUKAET
BOIIPOC, KAaKUM HAay4YHO OOOCHOBAHHBIM TPEOOBAHUSIM
JIOJDKHa COOTBETCTBOBATh JIMUHOCTH yuurensi? [py-
TUMH CJIOBaMH, KaKMM JOJDKEH OBITh COBPEMEHHBIH
yuuTenh WM O0JIlafaeTe JHM BBl COBPEMEHHBIMHU
HaBbIKaMu npenoxaBanusi? HaBbIky, YTOOBI OBITH
XOpOIIMM  TeJaroromM,  Tenepb  HM3MEHHIIHCH!
COBPEMEHHBIC YYHTEINsl IOJDKHBI 00Ja1aTh TaKMUMHU
HaBbIKAMH, KOTOpBbIE  OBUIM  HEHM3BECTHBI  HX
NpeIeCTBeHHUKAM.

Hcnonb3oBaHHE TEXHOJIOTHU B KIIACCE JBHIKETCS
OBICTpEIMHU TeMIaMu, U yanuTenb XXI| Bexa uznet B HOTY
¢ HUMU. Peub 0 TeXHOJIOTUH YPOKOB, 33aHH WX OlIe-
HOK, KOTOpBIE MOTYT IIOMOYb YYal[HMCSl YYHTBCS
Jydiie 1 ObIcTpee, a TaKXKe CAeIaTh BpeMst yunuTesst 00-
nee 3¢ dextuBHpM. Yunurenro XX| Beka He 00s13a-
TEJILHO MMETh B PyKax IUIAHIIET WJIM HOBEHUIIYIO yM-
Hy!0 710cKy. Ho y Hero moxer ObITh XOpommii 6aiaHc
00pa3oBaTeNbHBIX MHCTPYMEHTOB B Kiacce. Dddexk-
TUBHBIH yYUTENb 3HAET, KAKWE TEXHOJIOTMH B KIlacce
JEWCTBUTEIHHO MOTYT IOMOYb 00Pa30BAHHUIO €TI0 yHUe-
HUKOB. OH 3HAEeT, 4TO TAKOE JyYIIHe WHCTPYMEHTHI U
KaKk M Korja WX Wucrnonb3oBath [2]. Otcroma
MOSIBIIAIOTCS TEPMHHBI «IH(pOBas TPaMOTHOCTHY,

«UU(pOBBIE TEXHOJOTHN», «IHU(PPOBBIE PECYPCHI»,
«uupoBoe 00pa3oBaHUEH

BHenpenue muQpoBBIX TEXHOJOTHH, MOSIBICHUE
uudpoBoil 00pa3oBaTenbHON cpenbl, HUPPOBOTO MH-
CTpYMEHTapHs, LU(POBBIX CIIEJ0B O0YCIOBIMBAIOT
pa3BUTHE TEPMHHOJIOTHH IH(poBoro obpasoBanus. B
HacTosfIIee BpeMsl B IEJarormdeckodl HayKe W Ipak-
THKe emé HeT YETKOT0, 0THO3HAYHOTO TOJIKOBAaHHUS HO-
BBIX TEPMHHOB, CBS3aHHBIX C pa3BUTHEM LHM(POBOTO
o6pazoBanus. OOCYXIEHUIO COJIEPKAHUS, CTPYKTYPHI,
OCHOBHBIX XapaKTEPUCTHK 3THX TEPMHHOB ITOCBSIIA-
10TCst  (hOpYMBI, KOHPEPEHIMU U CECCUU HAYYHOTO CO-
oOriecTBa.

[[Tupoxo ucnonab3yemMblii TEPMHUH « U (POBOE 00-
pa3oBaHHe», KaK Mbl 3HaeM, Pa3HbIMU aBTOPAMH TPAK-
TyeTCs TI0-Pa3HOMY, YTO 4acTO 3aBUCHT OT Chepbl Jes-
TELHOCTH CaMOro aBTopa (IKOHOMHCTHI, MEHEKEPHI,
IT-crrermaneTel, neparord U T. 1.).C 3TUM 00cTOS-
TENILCTBOM CBSI3aHBI M OTPaHUYEHHS B (OPMYIIMPOBKE
HE TOJIBKO TepMHUHA «IM(ppoBoe 00pazoBaHHE», HO U
JPYTHX MOHSTHH, CBA3aHHBIX C HUM, HAIPUMEp, TaKHX
Kak «uudpoBoe oOyueHHe», «uudposas obOpazosa-
TeNbHas cpeiay.

[Mox tudpoBsiM 00pazoBaHUEM CIIEAYET MOHU-
MaTh MPOLECC OpPraHU3ally B3aMMOJICUCTBHS MEXKIY
00y4YaroIIMMH U O0YYAIOIIMMHKCSL TIPH JIBUKEHHH OT
eau K pe3yiabTary B 1UGpoBON 00pa3oBa-TEILHOM
cpesie, OCHOBHBIMH CPEICTBAMH KOTOPOH SBISIFOTCS
UQpoBEIE TEXHOJIOTUH, LU(PPOBbIE MHCTPYMEHTHI U
mudpoBele crenbl Kak pe3yiabTaThl y4eOHOWH mpo-
(eccruoHanIbHON JeaTeNIbHOCTH B IM(poBOM (opmare.
[4]

Vuensle I'y3anos b. H., bapanosa A. A., JIoBue-
Bud T. JI cumrator, 4ro undposuzanus oopazoBaHus
MpeICTaBIsAeT COO0H COBPEMEHHBIHN dTal Pa3BUTHS HH-
(hopMaTn3anuu, OTIUYAIONIUICS TPEe0oOIIaaaroIIUM HUC-
M0JIb30BaHUEM U(PPOBBIX TEXHOJIOTHIA TeHEPAITHH, 00-
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paboOTKH, Mepenadn, XpaHCHNS U BU3yalU3allld HH-
(dhopmammu, 9T0 00YCIOBICHO MOSIBICHHEM W PACIIPO-
CTpaHEHHEM HOBBIX TEXHHYECKHX CPEICTB W IIpO-
TPaMMHBIX peleHu. [6, c.44]

HccnenoBaTenu CUUTAIOT, YTO U(POBBIE HHCTPY-
MEHTBl MOTYT OBITH MHPEACTABICHBI MPOTPAMMHBIMHU
NPOJIYKTaMH JJIsl YIIpaBJieHUs 00pa30BaTelbHBIMIIPO-
LIECCOM, OpraHM3alMy y4eOHOroImpouecca, npeacTas-
JeHus y4eOHOTO MaTepHaia, (HUKCalud Mpodeccro-
HAJIBHBIX JEHCTBHA, y4€Ta MOCTIKEHUH B IIHU(PPOBOM
tdopmate. Ludposbie crnenbi— Bce ASHCTBHA 00ydaro-
IMUXCS B MHTEPHET-TIPOCTPAHCTBE, OCTABIICHHBIC KaK
OTIIEYaTOK, BKJIFOUAs MPE3CHTAINH, OoTH, o0cyxKie-
HUS B Pa3iIMYHBIX (OpMATaxB CUCTEME AWUCTAHIMOH-
Horo oOyuenus (CZ1O), Buneo-¢paxTsl u ap.

Tak, mo muennto M.Kymraupa, «ungposas obpa-
30BaTeNbHast Cpe/ia — 3TO OTKPHITAsi COBOKYITHOCTh UH-
(hOopMaIOHHBIX CUCTEM, TIpeTHa3HAYEHHBIX JUIs obec-
MEYECHUs] Pa3IMYHBIX 3a7a4 00pa3oBaTEIBHOrO IPO-
necca.[3]

Taxum 00pa3oM, MOXHO CIENIaTh BBIBOA, YTO OC-
HOBHBIMH  CHCTEMOOOPA3yIOIIMMH  KOMIIOHEHTaMH
IUPPOBOro00pa3oBaHus ABISAIOTCS: mudpoBas obOpa-
30BaTeNbHas cpefa, MU(pOBBIE MPOLECCH OpraHU3a-
MM y4eOHOTO Tpoliecca, MU(POBBIE MPOIECCH MPO-
BEPKU 3HaHWH, HU(PPOBbIE TEXHOJIOIMH OPraHU3aluu
o0y4enus, HUPPOBOH KOHTEHT, U(POBBIE TEXHOJIO-
T'MU B3aUMOJEHCTBUS, HU(PPOBBIE peCcypChl.

Hcnonp3oBaHue noreHnyana nHGOPMaIUOHHO --
00pa3oBaTeIbHOMN CPeIbl O3BOJISIET 00ECIIEYUTh BBICO-
KA ypOBeHb WH(POPMATUBHOCTH (HACHIIIEHHOCTH 00-
pa3oBaTeNbHBIMKE pECypcaMi) IMPOIEcca IMOBBIMIECHUS
KBaMH(pUKANH, TUBEpCUPUKAINIO (HOPM METOTude-
CKOT'O COTIPOBO’K/ICHHS TIEZIarOrOB B MEXKYPCOBOH TIe-
PHOJI, CO3/1aET YCIOBHSA AJISI TPOEKTUPOBAHMS MHIIUBH-
IyaJIbHOH TpaeKTOPHH HENpPEephIBHOrO mpodeccro-
HaJlbHOTO PAa3BUTHs Yy4YUTeNs W o0OecredeHue ee
peanuzanmu.

B cBoeit monorpaduu I'.K. Hyprammesa u A.1.
TaxxuryoBa uccieJ0BaIM BOIIPOC KOHTEHTHOTO o0ec-
nedeHust HHGOPMAMOHHON 00pa30BaTENbHON Cpebl
y4eOHOT0 3aBeICHUs. YUCHbBIC CUUTAIOT, YTO «HH(OP-
MalMOHHO—O00pa30oBaTeJIbHBIE PECYPChl 3TO HAalHo-
HaJIbHOE JIOCTOSTHHE, KOTOPOE 00ECHeYnBaeT CHCTEM-
HOE HaKOIUICHWE KOHTEHTa 00pa30BaHUs B HU(PPOBOM
(opmare kak OaHK IEAarOTNYECKOTO OITbITa, KOTOPBIH
B JanbHelneM OyneT nepenaBaThes CIEAYIONIMM To-
KOJIeHUAM» [5]

Crnemyer OTMETUTb, 4YTO MNPAKTHKa BHEIPEHHS
(POBBIX TEXHOJIOTHI 3aXBAaTHIBAET HE TOJBKO HOB-
IECTBa B OCHAILEHWU Y4eOHOTO Ipoliecca, HO U Mo-
JIEpPHU3AIMIO HAIpaBICHUWA B IEJaroruYecKou Jesi-
tensHOCTH (IIEPEXO/)

[udpoBble TEXHOJIOTMU MPEACTABISIOT COOOH
YHUKQJIBHBIIT WHCTPYMEHT, KOTOPBIH NO3BOJIUT Kade-
CTBEHHO COBEpPLIEHCTBOBAThH YK€ MMeromuecs (Iei-
CTBYIOIIME€) 00pa30BaTeNbHbIE IIPOIPaMMBI, TEXHOJIO-
TMH, ONTUMH3MPOBAaTh BHYTPEHHHE PECYpChHl By3a, W
BMECTE C TEM CO3/1aTh HOBBIE, aKTYaJIbHBIE METOJIUKH
(TEeXHOJIOTHHN), CMOCOOCTBYIOIINE ITOBBIMICHUIO €T0
KOHKYPEHTOCIIOCOOHOCTH, IIOBBIIMICHHUIO aKaJeMuye-
CKOT'O CTaTyca, yCIIEIIHON HHTETPALINY By3a B MEPOBOE

00pa3oBaTeIbHOE MPOCTPAHCTBO, CO3AHUIO JIOMOIHHU-
TEeNBHBIX IeHHOCTeH it oOydaromuxcs.[9] Poccuii-
ckue uccinegosarenu B.I'. Jlapuonos, E.H. Illepemers-
eBa, JILA ['opiikoBa cunTaror, yTo UU(PPOBHIE TEXHO-
JIOTHH, TIPUMEHSEMble B By3aX, pa3lIu4HbBl |
MHOTOTPaHHbI, CpPeIM HUX: TEXHOJIOTHH pPabOTHI C
OOJIBIIMMH JIaHHBIMH, TJle MPUMEHSIOTCS BO3MOKHO-
CTH HMCKYCCTBEHHOI'O MHTEIUIEKTa B CONPOBOXKICHHU
00pa3oBaTeNPHON  AEATENBHOCTH; y4YeOHBIE IIpo-
rpaMMBI Ha OCHOBE TNIyOMHHOTO MOTPYXEHHS B IPO-
(eccHoHANBHYIO Cpefdy; OONayHbIe TEXHOJIOTHH, OpH-
CHTHUPOBAHHbIE HA MHTETPAIMIO PA3IHIHBIX HH(pOPMa-
IIMOHHBIX PECYPCOB B PaMKax TEMBbI, HAyIHOH 001acTH,
paszzena y4eOHOI NporpaMMBbl C LENBIO YIPOLICHUS
TIOJIb30BaHUSl MMM, BBITIOJIHEHUS! PA3IIMYHBIX MPOEKT-
HBIX paboT B o0ake ; — GnokueitH-Texnonoruu; BYOD
(Bring your own devices) — TeXHOJIOTHSI, CTUMYJIHPY-
I0lIasi UCIIOJb30BAaHHE CTYAEHTaMH B 00pa3oBaTeb-
HOM TIpoliecce COOCTBEHHBIX MOOHJIBHBIX YCTPOMCTB
(mmanHmeToB, HOYTOYKOB, TeIEPOHOB H [p.), C ITIOMO-
IIbI0 KOTOPBIX OCYILIECTBIIETCS BBIOJHEHUE 00pa30-
BarenbHBIX 3anad.[7] Kpome Ttoro, wucnosib3oBaHue
COOCTBEHHBIX MOOMIIBHBIX YCTPOHCTB CO31AET OIIpese-
JICHHBIC TIPOOJIEMBI, TAKHE KaK HECAHKIIMOHHUPOBAHHAS
CbEMKa WJIM HCIIOJIb30BAHHE HX B JIPYTUX HPOTHBO-
MIPaBHBIX ACUCTBUSIX BO BpeMs 3aHATHH, 4yTO TpebyeT
JOTIOTHUTENbHOTO perynupoBanus. H.b. Ctpekanosa B
CBOEil paboTe yKasaia, 4TO CKOPOCTh HOBOBBEICHHI U
rJ100aNBbHOCTh MX HOCIEACTBUHA TPeOYIOT BO3MOXKHBIX
PHUCKOB Itu(poBu3anuy. [8]. DTO-IBUKECHUE B CTOPOHY
«00pazoBaTEeNBHBIX YCIYI», YXOA OT (hyHAaMEeHTallb-
HOCTH, U3MEHEHHE /Tiepepactpeiefienne QyHKIMN aj-
MHUHHCTpallMK BY30B M IIpenojaBaTelel, poCcT KOH-
(IMKTOB, CHIDKEHIE Ka4ecTBa 00ydeHUsI-moTepst 6a30-
BBIX KOTHUTHBHBIX KOMITETeHIINH-N3MEHEHNE
TpeOOBaHUH K coiepkaHHI0 O0y4YeHUs U T.n MOXKHO
yOeaUThCS, 9TO MCII0JIb30BaHUE COBPEMEHHBIX 00pa30-
BaTEJIBHBIX TEXHOJOTHUI Ha YPOKaxX PYCCKOIO SI3BIKA H
JUTEPaTyphl Ja€T BBICOKHE PE3YIIbTATHL.

- pa3BUBAaeT TBOPYECKHE, MCCIIEOBATEILCKUE
CIIOCOOHOCTH YYallMXCsl, TOBBIIIAET UX aKTHBHOCTb;

- IOMOTaeT Pa3BUTHIO MO3HABATEIFHON JEATEINb-
HOCTH yYaIllUXcsl M MHTEpeca K IpeIMETy;

- Pa3BMBACT y ydallUXCs JOTUYECKOEe MBIIUICHNUE,
3HAYUTEJIHHO MOBBIIAET YPOBEHD PEIICKCHBHBIX JIEH-
CTBUH C U3y4aeMbIM MaTepUaIOM.

B03MOXXHOCTH, KOTOPBIE AOT HU(PPOBHIE TEXHO-
JIOTHU:

- aBTOMAaTHYeCcKas MpoBepKa (IKOHOMHUS BPpEeMEHHU
MpernoiaBaTessi, BO3SMOXXHOCTh 33/1aBaTh Ha JOM Tpe-
HUPOBOYHBIE JUKTAHTBI)

- MYJbTUMEIUITHOCTD (BO3MOXHOCTh BCTAaBUTH B
y49e0HHK 3BYK, BHAEO, YTO ITOMOTAET JIydIle 3aroM-
HUTb MaTepuai).

- MHTEPaKTUBHOCTh (BKJIIOYEHHE B AaKTHBHYIO pa-
60Ty OTHOBPEMEHHO BCEX YUEHHKOB I'PYIIIBI, YTO TAET
SKOHOMHUIO BpeMeHHM). MBI paboTaeM B Kiacce U JjoMa.

- COBMECTHAs paboTa rpymIisl HaJl TPOEKTOM (BO3-
MOKHOCTb COBMECTHO CO3JaBaTh JOKYMEHTBI, IPE3CH-
TalWy, MEHTAJIbHBIE KAapThl U T.II. HCCIIEA0BATEIbCKON
TPYIIION yJaImxcs).
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- CTaTHCTHKA OMMUOOK (3KOHOMHS BpEMEHH yue-
HHUKa IIpu paboTe co cloBapéM, SKOHOMHS BPEMEHH
YUUTENS TP aHAJIHU3E OMINOO0K).

- pa3sHOOOpa3ue (BO3MOXKHOCTh OBICTPO TEHEPHPO-
BaTh 0OJIBIIOE U 1aXke OECKOHEYHOE KOJINYECTBO OJJHO-
THUITHBIX YNPAXHEHUH — SKOHOMHUS BPEMEHHU yUUTEIS,
MOBBILIEHHE KauecTBa 00pa30BaHus JUIsl YUCHUKa).

B HacTosiee Bpemst CO31aH0 MHOYKECTBO pas3Jiny-
HBIX IH(POBBIX 00pa30BATENBHBIX PECYpPCOB, IIPO-
TpaMMHBIE CPEJICTBA AJISI OPTaHU3alUH yIeOHOTO Ipo-
recca. MHe OBl XOTEIOCh OCTAHOBHTBCS Ha TEX PECyp-
cax, KOTOpBIE Yallle BCETO HCIOIb3YIOTCS HA YPOKE.

IIpe3enTanus. Mcnons3oBaTe UX MOXKHO U NPHU
O0OBSCHEHNH HOBOTO MaTrepHaja, U IpH 3aKperyICHUH
3HAaHWH, U TPHU BBINOJHEHUH TBOPYECKHX 3aJaHUil U
¢usmuHyTOK. 151 CO3AaHMs MPEe3eHTaLH K YPOKY He
HYKHBI KaKre-TO 0coOble ITPOrpaMMBbl, XBaTUT U CTaH-
JapTHBIX cpeacT Tua PowerPoint. CymiecTByroT HH-
TEPHET-CEPBUCHI, KOTOPHIE 3HAYMTENHHO YIPOLIAIOT
IpoLIECC CO3JaHMs NPE3CHTAINH M SKOHOMSAT BpPEMs
YUUTEIS.

Co3nanue pedycoB oHaiiH. [{71s1 coznanus pedy-
COB HCHONB3YI0 cepBHC «I eHeparop pedycoB» U MpH-
MEHSI0 €r0 B YPOUHOH M BHEYPOUHOH IEATEIHHOCTH
Ut paboThl ¢ TekcToM. Hampumep, epen u3ydeHnem
MPOU3BEACHHS Ha3BaHKE 3alIM(POBHIBAIO B 3TOM cep-
BHUCE, MOXKHO CO3/IaTh BUKTOPHHY U3 peOycoB, 3amund-
poBaTh UM TJIABHOTO Teposi, aBTOpa MPOU3BEICHHUS.
Vcrnionp3yro Ha pa3HBIX dTanax ypoka, HO Jalle BCero
JUIsL aKkTyalu3allud 3HaHuwid. PasranpiBanue peGycoB
CIIOCOOCTBYET Pa3BUTHIO MBIIUICHHS, TPEHUPYET CO00-
Pa3UTENbHOCTh, JIOTHKY, CMEKAJIKy, BbIpabaTbIBaeT
HAaCTOHYMBOCTh, CIIOCOOHOCTH JIOTHYECKH MBICIIHTH,
aHAIM3MPOBaTh M cOMOCTaBysATh. Ho mpomuecc cozma-
HUS rpaIuecKuX 3aralok MOXeT CTaTh JJIs HAC CIIO0XK-
HOHM 3ajaveil, OCOOCHHO Uil TeX, KTO HE HCKYIIEH B
KPEaTUBHOCTU U CO3JaHUN HO)IO6HI)IX urp.

Hactynmna spa cMemaHHOTo o0y4eHus. Y4ute-
Jiel TPU3BIBAIOT WCIOJIb30BaTh IIM(POBBIE PECYPCHI.
[udporast mkona - Haie Oyaymiee. M 4To-1o MHE MO~
CKa3bIBAET, YTO MHOTHE KOJUIETH pajay IU(PHI KaK Ta-
KOBOH OyIyT HONPOCTY TepATh BpeMs ypoka. OueHb
XO04YeTcs TIOMOYb TaKUM YUYHUTENSAM, IIOTOMY YTO €CTh
3¢ peKTUBHBIE KOMITBIOTEPHBIEC YIPaKHEHUS Ul ypo-
KOB PyCCKOTO M JuTeparypsl. He 00s3aTenbHO jxepTBO-
BaTh KaueCTBOM paboThl pajau ortuéra. Hanmporus, ka-
YECTBO MOXKHO TIOBBICHTb.

DJEeKTPOHHBIE YNPAXHEHHSI HE JAAYT JIOJDKHOTO
a¢dekra, eciiu mpenoiaBaTeNb He IOHUMAET, YTO U 3a-
YeM OH HcHonb3yer. Mcrnonb3oBaHue HUQPPOBBIX pe-
CypCOB He JIOJKHO OBITH camorenbio. JlaBaiite pa3be-
péMcs, 3a4eM HCIONIb30BaTh IM(POBBIE TEXHOIOTHH
MPH U3yYEHUH TYMaHUTAPHBIX IIPEAMETOB.

Llesau ncroTb30BaHMsI 3TEKTPOHHBIX yIIPaKHe-
HHUIi Ha YPOKaX PycCKOro H JTUTePaTyPsl

o Coznmanue MOTHBAIMH (YICHUKH ITOJTy4aT WH-
TepecHbIE pa3HOOOpa3HbIC 3alaHNs B TOM BHAE, K KO-
TOPOMY OHH TIPHBBIKIIN).

e [loBblmeHne kayecTBa 00pa30BaHUs ISl BCEX
(BO3MOXHOCTh TUPAXKUPOBATH M HCIIOJIL30BATH B JIIO-
0011 IIKOJIE MaTepHAIIbI JIyUIINX CIEIHAINCTOB).

e JloctynHocTh 0Oe3 mMoOceuieHHs] LIKOJIbI (BO3-
MOJKHOCTh pa0OTaTh C KJIacCOM BO BpeMs KapaHTHHA,
BO3MOKHOCTh YAAJIEHHO padoTaTh C TPYNION JeTed,
HAXOAIINXCS HA TOMalTHeM 00ydeHNH).

e DKOHOMUS BpeMeHH (HCIOJIH30BAHNE YIIPaXK-
HEHHH, KOTOPbIE MOXKHO OPraHU30BaTh 0€3 KOMIIbIO-
Tepa, HO C OOJBIINMH BPEMEHHBIMH 3aTPaTaMu).

o  DddextuBHOCTH (Mcmonb30Banue 3P dHekTrs-
HBIX YNPaXHEHHH, KOTOPbIE HEBO3MOXKHO OPraHU30-
BaTh 6€3 KOMIBIOTEPA).

e  QOopMUPOBAHHUE YHUBEPCAIbHBIX HABBIKOB.

Takxum 06pa3zoM, UCIIOTIH30BAHNE HOBBIX TEXHOJIO-
M Ha YpOKE MO3BOJSET WHAWBUIYAIN3UPOBATH MU
muddepeHIrpPoBaTh IPOLEecC 00yUeHHUs, KOHTPOIHPO-
BaTh ACATECIBHOCTH Ka)XKJJ0T0, aKTHBU3UPOBATH TBOPUE-
CKHE W ITO3HaBaTEIbHBIE CIIOCOOHOCTH YYaIIUXCs, OIl-
TUMU3UPOBATh y4eOHBIN Mpolecc, 3HAYNTEIHHO yBE-
JMYUTh TEMI paboThl. OTO MNPHBOIUT K POCTY
KAaueCTBEHHOM yCIIEBAEMOCTU U COXPAHAET yCTONYHU-
BBIH MHTEPEC K PYCCKOMY SI3BIKY U JIUTEpaType Ha Npo-
TSAXKCHUUN BCEX JICT UX U3YUYCHUA.
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Linguistics studies the whole factors of the languages. Language is the best communication tool for keeping
the relations between the peoples and nations, for developing political, educational, scientific and economical
system all over the world. For that reason, it is one of the hardest loads for scholarships to analyze theory of
languages and present the essential suggestions to the new generation. Furthermore, as the discourse arises the key
of the effective communication, we, scientists should research and prove the field in details.
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Introduction

Discourse branch of linguistics is the study of lan-
guage of sentences; the analysis of features of language
that extend beyond the limits of a sentence. A scholar
suggests that the term discourse analysis is very ambig-
uous. According to them, Discourse Analysis “refer
mainly to the linguistic analysis of naturally occurring
connected speech or written discourse.” Explaining fur-
ther, discourse analysis “refers to attempts to study the
organisation of language above the sentence or above
the clause, and therefore to study larger linguistic units,
such as conversational exchanges or written texts.”

Main body

Discourse Analysis takes linguistic enquiry be-
yond the clause-bound ‘objects’ of grammar and se-
mantics to the level of analysing ‘utterances’, ‘texts’
and ‘speech events’. It engages itself with meaning that
cannot be located in the ‘linguistic system’. Discourse
Analysis deals with language use in social contexts; and
in particular with interaction or dialogue between
speakers.

Deborah Tannen, in explaining Discourse analy-
sis, defines it as “the analysis of language ‘beyond the
sentence’. She submits that this analysis contrasts with
the typical analysis by modern linguistics which mainly
deals with the study of grammar: the study of smaller
bits of language, such as sounds (phonetics and phonol-
ogy), parts of words (morphology), meaning (seman-
tics), and the order of words in sentences (syntax). Ac-
cording to her, “Discourse analysts study larger chunks
of language as they flow together.” Discourse analysts
examine larger discourse context so that they ca deter-
mine how it affects the meaning of a sentence. For in-
stance, let us look at the example of two signs/sentences
at a swimming pool given by Charles Fillmore:

Please use the toilet, not the pool.

Pool for members only.

If these two sentences are read separately, they
might seem reasonable; but when we take them to-
gether as a single discourse, we will have to check again
the interpretation of the first sentence having read the
second sentence. This is what discourse analysts do.
Rechecking the first sentence to properly determine its
meaning is known in Discourse Analysis as Reframing.
How is Discourse Analysis studied? The first thing to
say about methods for studying discourse, is that Dis-

course Analysis is not itself a research method, but ra-
ther a field that uses other branches of linguistics to
look at the ways in which communication takes place
between people in varying contexts and with varying
motives. Here are a couple of areas a discourse analyst
might look at.

Conversation Analysis. The study of social inter-
action. This can encompass both verbal language and
non-verbal language such as body language.

Interactional Sociolinguistics. A subdiscipline of
sociolinguistics that takes interaction into account
when studying the meaning created by language users.
Pragmatics Considers how meaning is constructed be-
yond the literal meaning of an utterance as well as fo-
cusing on implied meanings.

These areas would be of particular interest to
someone who is studying face to face interactions or the
way in which films and TV portray people. For exam-
ple, a researcher may use some of these disciplines to
look at the way the TV shows such as 'Friends' portray
everyday life. They would then ask if these portrayals
are accurate and what effect, if any, they have on peo-
ple's perceptions and attitudes.

Critical Discourse Analysis. There is also a sub-
branch of Discourse Analysis, called Critical Discourse
Analysis (CDA), which takes a more politically moti-
vated standpoint. Researchers in this field use all the
same methods open to 'traditional' DA, but use them to
investigate and challenge the way in which ideologies
are encouraged. If we look again at the ‘freedom fighter
vs terrorist' issue, someone from a CDA perspective
will actively look at how people are being portrayed
when they are referred to as one of these things. They
will look at the motivations present and investigate
what outcomes could come from painting a certain set
of people as 'terrorists’. They will then use this infor-
mation as a base for challenging established views.

Conclusion

In the result of research of discourse and discourse
analysis, we are able to conclude it like the following.
Discourse analysis draw breath as the analysis of lan-
guage beyond the sentence. It is an effective way to
communicate in written and oral forms where commu-
nication takes place between people in different con-
texts and with various conditions. Moreover, there are
sets of subbranches, like conversation analysis, interac-
tional sociolinguistics, critical discourse analysis, that
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might be taken into consideration in order to keep the
conversation going on.
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Anaarna

Makasana M. Oye30BTiH «A0ail KOJIbI» SMONESIChIHAAFbI TOMIOHUM/IIK aTayJap/blH KOJIIaHbUTY epeKIIedIiri,
OJIAP/IBIH, XaJIBIK TAPUXBI, COJT K€3CHEr1 OKUFaIap *KeJiciHe OalmaHbICThI OCPETIH MOJI MAaFJIyMaThl CO3 ETUICII.
ABTOpJap pOMaHAaFbl TONOHUM/EP/I TUIIIK TYPFBIJIaH TalayFa ThIPbICabl, 3ePTTEY )KYMBICHIH/IA KOJIJaHbIIFaH
TOTIOHUMJICPIiH KAl CaHbI, OJIapIbIH KalTallaHy epeKIIeNiKTepiHe TOKTadaasl. ['eorpadusuiblK aTaynapIsiH
CasICH-QJICYMETTIK TapyuXH XKaFaaiiap, KOFaMHBIH OKIMIIUTIK KYPBUIBICH ,eJIiH TYPMBIC TipIILTITi, TapyaIIbLIbIK
XKaraasaTbIMEH TbIFbI3 OalJIaHBICTBI  OOJIBIII OTBIpFraHJbIFbl KapaCTbIpbLIaJbI. 3HOH€H}IaFBI TOHOHI/IMZLepILiH
KYPBUIBIMBIH JJMHT BUCTUKAJIBIK TYPFBIIaH JKIKTey OapbIChIHAA, OJIap Ikl JOCTYPIIl YII JKYiere 0eJIil, MpIcaiapMeH
KepceTei, KeHOip TOMOHUMIEP/IiH 3TUMOJIOTHACHIHA JIa TaJIay JKacall ©31H K TYXKBIPEIM KacaFaH.

Abstract

The article reveals the features of the toponymic names of M. Auezov's epic novel "The Way of Abai", their
history, the connection of names with specific historical events of that period. An attempt is made to perform a
linguistic analysis of toponyms, and their statistical analysis is given. The authors emphasize the undoubted
connection of place names with the conditions of the people's existence, which can be traced in historical
geographical names, the socio-political structure of the state, and the lifestyle of the population. The article
provides a classification of toponyms, argued by textual examples, an etymological analysis of some toponyms is
carried out.

Kiar ce3mep: TomoHmM, Ken ,e3¢H, Cy, KYIBIK, TCHI3, Tay,Tac, TeOe, jK0Ta, aHFap,cail, reorpadusiibk
TEepMHHJED, )KEP-Cy aTTapbl, MarblHa, TiJ TAPHXHI.

Keywords: toponym, lake, river, water, well, sea, mountain, stone, hill, ridge, valley, glade, geographical
terms, names of water and land resources, meaning, history of the language.

Kipicne. Kepxkem LIbIFapMalapaarbl
TOTIOHUMJIEPIiH KOJIaHBLTY asChl Ka3ak Tl OimiMiHze
KYHi OyriHTe JeliH MYKHAT KOJIFa ajibiHOaH, TINTeH a3

3epTTEINN Kenemi. AJlaiiaa KOpHEKTI aKbIHIaphIMbI3
O0eH xa3ymbutapeIMB3: AOait Kynaubaes, JKamObIn
Kabae, Coken Cetidyymun, beriimoer Maiinun, Inmusic
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JKancyripos, MyxTtap Oye3oB, Coobut MykaHos, Fadut
Mycipemnos, Fabunen Mycradun, Kacbim AMaHXo0JI0B,
Taiielp JKapokoB, Ackap TokmaramberoB, Xam3a
EcenxaHoB, [nusic Ecenbepnun T.0.
TYBIHABUIAPBIHAAFEl  TOMOHUMIIK  JIEKCHKAJIAPbI
MYKHMST JKUHAIl, TApUXHU-JTMHTBUCTUKAIIBIK opi 91e0u-
CTWINCTHKAIBIK  TYPFBIIAH  3epTTEYJiH  MOoHI
alBIpBIKIIA 30D.

Ocpl perre M. Oye30BTIH «AOail >KOIBD»
SMOMESCHIHAAFFl  TONOHUMIIK MaTepHaliapasl o3
angelHa JepOec 3epTTey XalKBIMBI3IABIH Tild TapuXbl
MeH oe0meT, MOCHHET CajlachIHAH KBIpyap, MOJI JIa
Oaif MmaryMat Oepepi JaycChI3.

By oiirini snonesHbIH TiTiH apHaiibl 3epTTereH E.
JKanneiiicoB oHIaFbl OHOMACTHKAJIBIK MaTepHaiapra
Jla Hazap aynapraHbl MaiM.OHBIH aiiTybIHIIa: «Abait
JKOJIBIHZA» TiKeJel Kelinkep peTiHAe KaTbICKaH TepT
Ky3 enyned anaMHbIH aThl, 250-7eH aca TOMOHHM
kesmecemi» ekeH [1, 25]. Anm ocbl «Abail KOJBI»
STOTESICHIHBIH KUK CO3/IriH jkKacaraH aBTOPJIAPIbIH
alitysiHma: «PoMaHIaFbl aHTPOIIOHUM, STHOHUAM >KOHE
TOTIOHUMJEPiH kaimbl canbl 1019 kepiremi» [2, 12].
Bisnin ecebimizmie, «Abail KOJNBDY JIIONESICHIHAAFEI
AHTPOIIOHUMCP/IH KAl CaHBl - 965 (Ka3ak, OpbIC
T.0. enepaiH aHTPOITOHUMAECPI ), STHOHUMIED - 412, an
tonoHnumaep - 400-men acangpl. PomaHmarel OCHI
TOMOHUMJEPAI TULAIK TYPFBIIaH TajJaraHbIMbI3/A:
KOHE TYPKI TiTiHe ToHi - 40, Ka3aK TUTiHe KAThICTHICHI -
231, apal TinmiHeH eHrenaepi - 17, mapcel TiTiHE ToHI -
10, Monron TiiHEH eHreHi - 12, opbIC TiliHE TOH
tooHmMep - 50 Oonca, Oacka ma Kaskas, EBporma,
Cibip XambIKTaphl TiJIEpiHE KAaThICThIIAp caHbl - 40-
TaH acaapl ekeH. OCHl ataylapMeH Karap XXY3lIeH aca
reorpadusANBIK  TEPMHUHAEPAIH Oapbl  Tarel  Jia
AHBIKTAJIBII OTHIP.

Mpicaner: XambIKTHIK TeOTpadusIbIK TEPMHHICD
MEH ale/ULITUBTEePIiH  TOMOHUMJIepAi  (Kep-cy
aTTapblH) JKacaynarbl pesepl aibipbikma. Omap
ko0iHe OIpIKKeH TYJIFaJlbl JKep-Cy aTTapbIHBIH
CBhIHApJIApBIH/IA KeJle/li 1€,01 KEPIEPAIH KOl ,03€H, CV,
KYObIK, menis, may,mac, aovlp, mobe, 00W, Kbipam,
Jrcoma, ameap,caul ,uiam HEMECE KOHbIC, KblCmay S
Jrcatiiay eKeHIITIH Me3Tel,aHbIK KOPCETII TYpaasl. All
OHJall TEPMUHIIEP MEH €CiM CO3IepAiH MEHITIHIIE KUl
KOJIIaHBUTYBI COJI KE€3/€ri eJJiH TYPMbIC TipLIiJIiri,
MIapyalbUIbIK JKaFJasThIMEH TBIFbI3 OalIaHBICTHI
Ooutblll OTBIpFaH. MEICajbl: «aybuD» €e3i - snonesja
1726 per araica, xxep - 1220, 6omsic -486, mana - 296,
KpIcTay - 219, KoHbIC - 158, e3¢H - 113 per KonmaHbIC
TarkKaH.

Conpaii-ax, pOMaHIaFbI KOIITETEH
TONIOHUMEPIiH >KHMi KOJJAAHBUTYBI, OipiHIIIIEH, COJ
xKepiepse OOJIFaH TapuXH OKWFaNap[blH ChIp-CHIIAT,
OeT-miepeciH alKBIHAAI AIllbIl OTHIPCA, CKiHIIIIJICH,
pOMaH KelinKepJiepiHiH eMip CYpreH opTachl, TYpMbIC-
JKalbl MEH 1C-OpEKETIHEH TOJIBIK MaFiIyMaT Oepei.

ABTOpIBIH KeHOip Kaia aTTapblH €Ki HeMece YII
TYpZE  JKapbICThIpa  KaTapblHaH  KOJIAAHBLIYbI
,OIpiHIIiIEH, ONapIbIH OPBIC JKOHE Ka3ak TiAepiHaeri
alTBUTy Opi KOJNAHBULY asCHIH capajam aHBIKTaIl
KOpCeTyAl MaHCYK eTce, CKiHIIJIEeH, OJI araylapra
CTWJIBJIIK PeH, MOH OepiIt OThIpFaHbl Oaiikanael. Mace-
neH, OMOBI-Omck; Iletep6op-IleTepOypr-Ilereprod-

Ilurep; Peceii-Poccust, Pyccus-Pycus-Pocceiickue-
Pyccknii; Cemeit-Cemunanar-Cemunanatuack-Cemu-
nanatuHckui; XKeticy-CeMepeynHCKHHA T.T.

Poman-amonesiarbl TOMOHUMAEPIIH JIEKCHKAIBIK
Kypambl MEH MOH-MarblHAaChIH, COHJAi-aK, OJapiblH
Kacally KOJIAApbIH  JIMHTBUCTUKAIIBIK  TYPFBLIAH
Ta/ay, STUMOJIOTUSICHIH aHBIKTAY MOHJII /1€ MaHBI3/IbI
MOCeJIe CKCHI 1ayChI3.

Drmoriesiia MakpoTooHUMIepAeH (ipi Kamia, Keur,
©3¢H, YIKeH Taylap arrapel  T.0.)  Tepi
MHUKDPOTOTIOHUMIIED (aVblLI,KOHBIC, KbICIAY, IHCAUNAY,
KOpulK , bacmay, oynax , oapus, KauHap, KYOblK , CY,
mebe, dcoma, XHCOH, AObIp, Kblp, Kblpam,06H, cai,
ACHIPA, AHCHLIRA, KOPUIK , HCA3LIK , OU,0Unam ammapbl)
oljeKaiila Kem  KONJaHbIC —TamkaH. MaceleH,
Kackabynak ,TakpipOymak, OpTabyiak, ATIbICY,
Kapcy, EcOonaTteig Kapacyphl, Kenxkaitnap,
Ke3buikaitHap, AUWKYABIK, AKKYIBIK, beTKYJBIK,
Bozambait kynaeirbl, JKeken KynblFel, KyHanOait
aybuTeL, AKBIOCTTIH aybUTHI, Y pKiMOaii aysuiel, Kaymen
ayblUTBl, OWTepiM KpIcTaybl, EpKekaH KbICTayFHI,
BaiiraOpin kbicTaybl, bexkelt Kpictaybl, JloH KOHBICH,
KemOuke KoHEBICH, Apantebe, Axanmsip, Kymap
KOPBIFBI, Mycakyi1 KOpbIFbl, JKumebai KOPBIFHI T.0.

PomanHaH MpIcan kentipe keTeTiH 6oincak: «Kaszip
AbGaii aypuibl KpI3bUIKaliHap JereH KOHBICTa OTBIP.
Kigimke e3eHMEH Katap Oyiak Oacrayigapsl MO,
LIAJFBIHBI J1a KAJIBIH KCH JKailiay OONFaHIBIKTaH, OYJI
KOHBICKa AOaii aybpUIBIMCH 1Jlece KOIIiN KeareH
aybpuiaap aca ker. Mynna blprei36aiiasiy 0ip ©3iHEH OH
mIakThHl ayeut Oonranna, Kepminec Kapabatsip, Ower,
Topraii, Tomaiinan na tanaii aysur 6ap» [3, 118].

Oprta Asus meH KazakcTan TOMOHUMIEPiHIH epTe
Ke3Jiepieri naiina 6oy, 1aMy >kaifbIH Co3 €TKEH FaJlbIM
A.®.I'ymOompareiH: «bynn emkenepnin oy OacTarbl
TOTIOHUMJEPI TEK cy, Oyrax, bacmay, KauHap, Kei,
mebe, Jicap, may, mac JETeH CHSKTBI >KAIMbl eCciM
cesJiep OoNFaHFa YKcaiIp» JeTeH NiKipiH pacTaraHaail
[4, 215].

Poman-smonesia  XIX  racelpiblH  eKiHIIl
xapteicbina Cemell  eHipiHIeri py-Talnaiapbiy
KOIIIeNi OeMip TYPMBICHIHA Opail KOHbUIFaH Kep-cy
aTTapel KkeOipek kesnecenmi. OWTKeHI Man OarbIl,
JKAWIIBl KOHBIC, IIYHTiH IO, OIypaiiisl )Kep, MOI CY,
apbIHABI ©3€H, KYPaKThl KeJAepli MEKEeHJEI >KYPreH
Iapyaxkop el COJl JKepJIepAiH TaOuraT KYyOBUIBICHIHA,
Oer-OenepiHe Kapail aT KOHMbIN, alijap TaFbIl OTHIPFaH.
Bipak yakpIT, Mep3iM capaOblHa cail oJI aTayiapJblH
kebici eckipim yMBIT OonFaHbIMeH, Oipa3bl OYTiHTI
o0bICc KapTacklHAa 003 KAIMBIHAA CAKTaJBIT OTHIP.
OHBI MBIHA TOMEHJIETI MBICAIJAP/IaH aHBIK KOPEeMi3.
Akmiaray - Kazip Cemeit 0OJIBICBIH AT
[BIHFBICTAY IBIH COJITYCTIK IIBIFBICBIHAA, COJTYCTIK
0aThICTaH OHTYCTIK IIBIFBICKA Kapai CO3BUIBIN KATKaH
xota, Adpanbl-11bIFpIcKa Kapaii %01 OOWBIHIAFEI TAY,
kazip Oyn  Kaparanper  oOmbicel  Kapkapaist
ayJaHBIHBIH IIBIFBICBIHAA, OHBIH OaTblchiHAa JKakchl
AOGpaibl, msiFsIceHIa JKamaHn AGpainsl Taynaps! Oap.
Axoicon - xonbic, kazip Cemeir 00mpichl KexmekTi
ayZaHbIHZA ©3¢H xkoHe JKapMa ayaHbIHIA alIThIH KEHi.
bBenazaw - xep atbl, kazip Cemeit 00mbIckl Bopoaynuxa
aynaHbl 0aThic OOJIriH aNbIN XKAaTKaH OpMaHIbI Jaja.
JKuoebaii kopuizer - (1954 x.) Oy xepre AOanmbiH
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pecnyONHUKaIBIK ~ 9eOM-MEMOPHAIABIK  MYpPaXKanbl
opHanackaH. Kinoix [llonnan - KpIcTay, Ka3ip Kindikmi
- Cemeii oOsbICHIHBIH AKcyaT, KekmekTi aynaHmaapbl
kepinzaeri e3¢H. Kapayoin 6uici-Cemeit 00bICH Abaii
ayJIaHBIHBIH OPTANLIFBI, celo. Cybikbynax (KITITEKTiH
CypikOynarel) -  Cemeli  oOmbichiblH — Illap
ayMaHBIHIAFbl Kaja THUIIHICTI IOCENKe, TeMip KO
CTaHIUACHI T.0.

Conpaii-ak, con kezzgeri Cemeti, Cemunanramunck,
Ockemen, Opan, Aamamei, Ombvi, Omck, Aimaii,
bangaw, bakanac Topi3ni TOmoHUMAEP e OYJI KYHZE
093 KanmbIHAa alThUTya. JKas3ymisl smomnesaa Kep-cy
aTTapelH TEK OKWFa JKEJICiHe apkay peTiHae FaHa
naiagaHell  KOWMal, oOJapIblH  CasiCH-dJICyMETTIK
MOHI MCH XaJIBIKTBHIK YFhIMFa JIAWBIK MaFbIHAJBIK
CBIpJIapbIHA J1a JIeH KOWBIN, KeHIHEeH Haszap ayIapbil
OTBIpFaHbl Oalikanaabl. POMaHHBIH KeNTEreH >kepiHie
KelOip Kep-Cy aTTapblHBIH KOWBLTY CHIPBIH, OJapJIbIH
HAaKThl TYparblH, OpHAalacKaH WIETiH TYCIHAIpin
OTHIpFAaHBIH Ja Ui Ke3necripemiz. Mocenen, Kanmap
caifbl- TOOBIKTEIHBIH OaphIMTAIIBLIAPE] ACKAH TOFANIIBI
MIANFBIHAR Y3BIH Oip caitbin «Kanmap caifey men
ataraH, Kyiimetac- ApKaT TayBIHBIH KY3bI, KY3IBIH OHiK
Oacel MeH TeMeHi ofeli KbIpJaHFaH KyhMenei Oom
oitkenmikren «Kyiimerac» nem aramateiH. Koma-
Ky#iMeTacTbIH HIBIFBIC JkaK OaypaibIHIaFbl KEH KOHBIC.
Koma KeH manFbIHABI, MOJ CYJbI, MOJAIp OYJIaKThI
JKOHE TayFa KaparaH TOpiHIH ke0l Tal, Tepek, )Kachll,
oceM, xac Torai. TaimakOall KYIBIFBI MOJ aybUIFa
KOHBIC OONIFaHail aaKkaObl KEH,0HIbIM-OM/IbIM KOTaJIbI
KOTI JKOHE CYBI J1a, KYIBIKTaphl Ja JKETKUIIKTI KOHBIC.
Kapmibiramsl CHsIKTBI KOHBICTBI BokeHIIire KiriTeKTeH
anpim  OepreH. Menmip cynmel e3eHi Oap, MIadKus
TOCTUTEH KEH ©3¢H. KBIPFbI3 MIaThl TOFAIIbI,e3eH
CYJIBLYJIKEH KaKIap Kus TacTel Oip TepeH cail. Ochl
tycrel «Kimi oymme» petimi. «KoHBIp oymime» NeTiH
yikeH yHrip, TacOomar gereH enaiH KbICTalThIH
MeKeHiH/IeT1 yiIKeH YHTip. LLIBIHFBIC CHIPTBIHAAFBI ©3€H
bakanac; KexceHrip-LLIbIHFBICTBIH CBIPTHIHIAFBI OUiK
tay. IIIBIHFBIC CHIPTHIHAAFEI ©3¢H balikomikapra aehid
KelIllin OappiCriaK, O OyJl YHripaeri TOOBIKTHIHBIH
yJikeH e3eHi. bokall Taybl OpTeHHIH capuia OWIriHiH
KYH [IBIFBICHIHIAFBI  KOKIIUT  KOHBIpKAalK  Tay.
Kemanner-Ke3puikaitHap  TyceiHAa, blpre30aiineia
KOHBICHI T. T.

Dnonesiyia CoJI Ke3/Ieri CasCH-IICYMETTIK TapuXu
JKaFmaimap,  KOFAMHBIH — OKIMIIUIIK — KYPBUIBICHI
TepeHHeH cyperrteneni. byn sxeninne JI. M. Oye3ona:
«1868 XbITFBI epeke OOMBIHINIA, OOJIBICTAp ye3aepre,
yesniep OonpIcTap MEH aybuUlfapra OeriHemi, Oyiap aa
OKIMIIUIIK eJeM OipJIiri peTiHae aabIHBIT Kapamazisl.
Backapy y1riH opbIc OOGIBICTHIK )KOHE Ye3/TiK OKIMITiTIK
OpBIHIApPBl  JKy3ere achIpbUIafbply. MiHe, OCbI
JKaFgaiMeH ~ OalJIaHBICTBI  TApUXH  OKHFaJap]Ibl
cypertey, OasHnmay OapbIChIHAA >Ka3ylIbl SIOMesia
QKIMILITIK-casich TEPMUHJIED MEH COHAFBI
OopIcTapIbl KEHIHEH aTar OThIpFaH [5, 106].

odicmep men  Mamepuandap.  DIOIEsIAFbI
TOMOHUMJCPIIH  KYPBUIBIMBIH  JIHHT'BHCTHUKAJIBIK
TYPFBIJIaH XKiKTeY OapbIChIHIA, OVIIap/IBIH J1a JOCTYPIi
YIII JKyiere OeJIeTiHiH Kopemis.

1. Bip Kypamabl TONOHUMEPI:

a) Oip cesleH kacairaH TOMOHUMIEp: Aba-Kana,
Bypa-Cemeiitay Oaypaiibinna, JleH-koHbic, Koma-
koHbIc, CripT-enke, XaH-Ouik, Illap-e3eH, Illat-xep,
Iop Kapkapansinarsl xxep, Maman-tay, Kanan-xep,
[laran-e3¢H T.0.

0) TybslHOBI TYIFambl TOMOHUMAEP: ApIIAbI-
Oonbic, Apxkaneik-Tay, bepim-xep, bopinbi-tay,
Byrbutel-Tay, baktei-xep, Horaman-tay, JKelmanmst
KoHbIc, Konbic-xkep, Musutel-kpictay, JKpmmba-xap,
Kingikri-katak,  Kexmekri-okpyr,  Koransi-xep,
LTimiKTi-TYMCHIK, T.O.

2. Exi KypamIpl, SFHH €Ki Ce3[eH jKacalFaH
TONOHUM/JED: AKIIaTay-xep, AKKai -KOHbIC, AKaJbIp-
xKep, Asdre3, AKUIOKbI-Xep, AKHpPEK-KeH Jaja,
bantaopak-xkarak, benaram-xkep, XKunebail-KopbIk,
Kas6ana-konsic, Kapacy-e3en, Kpi3blikaitHap-KOHBIC,
KackaOymnak-afaplp, MOJ CyJbl KOHbIC, HaiizaTac-
KoHbIc, Onkyabik-nana, Capslagpip-kota, Capbiked-
ke, TanneiOynak-koHbic-aybL, Lllybaparami-kep, T.0.

3. Exi Hemece y1I ce3ieH, SSFHU €03 TipKeCTepiHEeH
KolbUTFaH TomoHuMIep: bekenmn acysl, Ecembait
xbIpacel, KeH KoHBIC-xkep, BoTakaH omIarbI-KOHEIC,
Kiagik [omman-keictay, Kimi KackaOymak-KoHBIC,
Yiken KexceHrip-kaiinay, Kapmsrransr Kama-xoHsic,
Kapa Epric, Konpipoymue-yHrip, XaHmap caifbI-caif,
Takblp KOJNTBIK kep, Mycakyl KOpBIFbI-KbICTAY,
EcOonaTthiH Kapa cybl, Musuibl baiiraObla KaTarbl,
Caxkroranak sxatarsl, Coi0aiiinac Kapribransl ekeci,
Baiixkagam Camnax >xararbl, T.0.

Homuowce oicone onvl manoay: DnoNesgarsl
TOTIOHUMJIEP KYpaMbIH/Ia ocipece TycIieH OailIaHBICTHI
aTaynap >kui ymeIpaiael. OnapIsly iMIiHAE aK, Kapa,
capbel, KOK, KOHbIp, Kbl3bll CO3JIEPIHIH KOCBLTYHI
apKBUTBI  JKacallFaH TONOHUMIEPIIH  MaFbIHAIBIK
CHUITAaTTaphl alxyaH Typii. Dmomnesina Axxan, AKamasip,
AKIIOKBI, AKTOMap, AKupek, AKIIOymi, AKKYIBIK,
Axrac, Kekcenrip, Kexkmie, Kekmeray, Kapa Epric,
Kapa0wuik, Kapabexkrep, Kapacy, Kaparay,
Kapamoxkpi,Kapabac; KoHbipkoxa, KongipTaii,
Konpipioyni, Konpipkekiie, baiikonsip; Kei3plmkap,
Ke3puikaitnap, Kezeuitac, Keseutmoksr; Capbiapka,
Capanpip, Capxaswik, Cappama, Capken, Capxen,
Capkabak TeKTec TOMOMHUMAEP TOOBI Oip Jek.
BymapneiH opKaHCHICHIH JKEKE Talal, JIEKCHKAIBIK
MOH-MaFBIHACKHIH alllyIbl MaKaia KeJleMi KoTepMeHiIi.

Amnaiina, keiOip TOMOHMUMIEPAIH STHMOJIOTHSICHI
KOMIILTIK KaybIMABI KbI3BIKTRIpAphI ce3ci3. JKorapbiia
aTairaH «Konbipy» cO3IMEH 0AMTaHBICTHI TOMOHUMIEP
KaszakcranHbiH 06acka /1a 0OJIBICTaphIHAA Oaphl MAJIIM.
Mocenen, Konpip, Konpipmoym - Cemeit 00mBICHI,
Kapakonpip - llIeiMkeHT 0071b1CHI, KBI3EUIKYM ayIaHbI,
Konupip xone KonplpeneH - TangslKopFaH OOJIBICH
Kaman xone Ilandunos aynanmapeiga, baiikoHsIp -
XKeskazran 0O0JbICH, YHIKOHBIP -AJIMaThl OOJBICHI
Kackenen aypanbiHaa, conpaii-ak, Taynbl Asraid
ABTOHOMUSUTBIK 00JbIchIHAA 1a KoHbIp - AT, KoHBIp -
Oif JIeTeH TONMOHUMIEp Kesneceni. JKorapbina aranraH
Ka3aK TOTIOHHMJICPIHIH CHIHAPBIHIAFEI «KOHbIPY CO3IH
E. Koitmbibaes: «bluraiibina KaparaHna, TOIMOHUM
TOPKiHI TYpKi HEMece TYPiK-MOHFOJI TUIIepiHae OypbIH
OonraH, Oipak Oepine ®aHFbIpFaH OCIMIIIK (OT) aThIMEH
aTaJFaHFa YKcaiap» nereHzi arans [6, 170].
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«Konvipy ce3i — «ak», «kapay, «capsiy ce3nepi
CUAKTHI Ken MarbIHajbl. 1. KoHBIp - KypeH, HaFbI3 -
KOHBIP, KbI3bUT KYpEH; 2. aybICIaabl MaFbIHACHI MiHE3
TypaJibl KYMCakK, Maiijia, THIHBIN, JXyac. TimiMizne
KoUtOan KoHbp-©Te CAOBIPIIBI, KOHbIP 0aybicmbl-0asy
yHII nereH Tipkectep Oap. Jlemek, jxep aTbhIHBIH
Konvip, Konvipaowp, Baiikonulp atanybsiHAa Oenrimi
MoH 0Gaphl - 011 )KepiepIiH KOHBIP KYPEH HeMece KbI3bLI
KYpeH TiNTeH capfreiml OONyBIMEH JIe OailyIaHBICTHI
OoJca Kepek.

Kapxapais! ataysl sxainer qa 6ipas mikip 6ap. L.
YonnxaHoB XaJbIK aHBI3BIHA CYHeHIm:  «O3eH
JKaraCchlHAH YCTall ajifaH KaJMakK KbI3/apbIHBIHOAC
KUIMIHJET1 KYC KaybIPCBIHBIH «KapKapay JAEN aTarThl
Kazakrap» [7, 250] mece, KaparaHmbl OOJBICHIHIAFEI
Tay athl Kapkapanbl Typalsiel a )EprulikTi agamziap:
«Kapkapanbl TayblHAa KbI3ABIH 0ac KHiMi KOFaJbII
Kajgaael. EpTeHiHe oOChl TayAblH OWIK  IIIBIHBI
XKupencakanra anpicTaH KaparaH XKiriT kei3ra: «LLbiH
CeHIH JKOFaJFaH KapKapaHHAH ayMaimeDy OenTi. AJ
FameIMIap TiKipiHe »kyriHcek, B. B. Pammos: 1.
Kapkapa ka3ak, KeIpFbI3 TUIIEpiHAC KYCTHIH Oip Typi-
marms. 2. ©3eH aThl Jei OTBHIPHIIN, KBIPFBI3 TLTIHIC
KbI3ZapAbIH Oac KHIMIEpiHiH TeOeciHe TaFbUIaTHIH
KapKapa KYCHIHBIH YIIIIINEK YKICIH aWTamel neimi [8,
190]. Ocbl mikipre cyideHe Kkene fFaiabiM A
O60apaxmanoB Kapkapaibl TONOHHMIH Kapkapa (7bi)
TYBIHJIBI CBIH €CIM KYpPHaFbl apKbUIbl XKacanybl 901eH
OPBIHIIBI JiereH OosnkaM aiiransl [9, 106].

E. Koiimbioaes: «Kene Typki kapakap (kap.)
TYJIFaChIHA Ka3-7bl KOCBIMIIACHI apKBUIBI KallFaHFaH
aTay» gem kepcereni [6, 113].

Kopmuinowr:  Bizaig mikipimizmre, Kapkapans
TOTIOHMMI YII JJIEMEHTTCH KYpalFaH Kap+xapa-+ivi
JIeT KapaybIMbI3 Kepek. OHBIH OipiHII CHIHAPHIHIAFHI
«Kap» ce3l - «annax Kap» ACTeH MarblHaHBI OiImipce,
eKIHIII CBIHAPBIHMAFBI «Kapa — Xvipay ce3Jepl TYpKi-
MOHFOJI TUIAEPIHICTI «WlblHY», «may», «Kblpamy,
«buiky JereH MarblHaHbl  aHblKTaiasl.  CoHua
«xapxapay - «Kapipl Ouik Tay» JereH MarblHAJIbI CO3,
OFaH MOJIZIBIKTBI, KOMTIKTI, JKUBIHTBIK YFBIMJIbBI
OinIipeTiH ChIH €CIMHIH «/bl» IKKPHAFbl JKaJIFaHbII
«Kapvl, MOJ, Kapvl Ken Ouik mayy» JIeTreH TOIBIK

MarbplHaHBI Oepinm Typ. «Kapa» CO3iHIH KOCBUIYBI
apKbLIbI JKacalfaH TOMOHUMJAEP CaHbl JIOMNEsa OH
makTel OosraHbiMeH KazakcraH jkepiHae Ky3-Ky3zaen
ke3neceni. bynmaii araymap camsl E. Koiimbsibacs
cezxirinne 130-Fa KybIK OepijireH.

Ononesina Kapa Epric araysl  0ip-ak  per
KOJNIaHbUIBINTEL. EpTic e3c¢HiHiH Oac karbl, IIbIFBIC
Kasakcranna Kapa Epric aTamaTbiHBI KONKe MOIIM.

Ocet  texkrec Kaparay, Kapamapmsa, Kapaxywm,
Kapaapma, Kapaamay Topi3ai TomoHuUMzmep ne op
xKepae Ke3Jece]i. Bymapneir OipiHmri

CBHIHAPJIAPBIHIAFBI «Kapa» CO31 - «30p», KYIKeH», «aca
JOy» [IIereH MarblHAJIapAbl OUTIipeTiHI Kemke asH.
Tinimizneri «Kapa Kyw ueciy, «kapa apyaky, «Kapa
02y» CUSIKTBI CO3 TIpKECTEPiHIH MaFbIHAIapHI 1a OyFaH
yKcac.

Omnonesna bankam, bakanac, IlIsiHFeic, KanOa,
Kamam,Epric, Kackadysak, Kokan, Om0Ob1, Capbiapka,
Camapkan, TaHceiK, Ymikapa T.0. TOMOHUMICPIiH
STUMOJIOTHSICHIH MYKHST 3€pTTEY KeNelIeKTe icTenep
JKYMBICTBIH Oip canacsl O0IMaK.
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AHHOTAIHUSA

HpOHCCC IJIaHUPOBAHUA U OpTaHU3allUM 5K3aMCHOB B YHHUBCPCUTETAX OO CHUX IOP ABJIACTCA aKTyaJIbHBIM.
Pacriucanue sK3aMeHOB — 3TO OJIHA U3 NPOOJIEeM KOMOWHATOPHUKH, B KOTOPOH HET TOYHOTO JITOPUTMA, KOTOPBIH
MOXKCT pCIIUTH npo6ﬂeMy C IOMOUIBIO ONITUMAJIBHOI'O PEIICHUS U MUHUMYMOM BPEMECHU. ITomumo noucka anro-
pPHUTMa [T COCTABJICHHUS PACIIMCAHMsI HEOOX0IUMO MPHUIIOKECHUE C IPYKECTBEHHBIM HHTEepdeiicoMm. B aTom ucce-
JOBaHHUH 6YZLYT PAaCCMOTPECHBI HCKOTOPHBIC AJITOPUTMBI, KOTOPBIC ONITUMU3UPYIOT HO,Z[60p J3K3aMCHAIIMOHHBIX 3a-
JIOB, 4 TAKIKE NPOrpaMMHbIC IPOAYKThI, KOTOPbIC NIOMOI'atOT COCTABUTL PACIIMCAHUC.

Abstract

The process of planning and organizing exams at universities is still relevant today. Exam scheduling is one
of the problems of combinatorics, in which there is no exact algorithm that can tackle the issue with the optimal
solution and minimum time. In addition to searching for an algorithm for scheduling, an application with a user-
friendly interface is needed. This study will look at some algorithms that optimize the selection of examination

rooms, as well as software products that help in scheduling.
KiroueBble cj10Ba: pacnrcaHie SK3aMeHOB, ONTUMAJIBHBIN anroputM, pazpadortka 10, xécTkue orpanuye-

HUL, MATKUEC OI'PaHUYCHUSA.

Keywords: exam timetabling, optimal algorithm, software development, hard restrictions, soft restrictions.

BBenenue

CocraBieHHE 3K3aMCHAIMOHHOTO PACITUCAHUS C
OTPaHUYCHUSAMH — 3TO pacIpeelicHiHe BpeMeHH dK3a-
MeHa U CTyJEHTa BBHICIIETO y4eOHOTO 3aBEICHUS.
Jist pacripeesieHust 3K3aMEHAIMOHHBIX 3aJI0B HEO0XO0-
JIUMBI ITpaBuiia U orpanuyeHus. Ilepeuncinum cienyro-
IIUC MSITKHUC OI‘paHI/I‘IeHI/IHZ

L] Hu OJUH CTyI[eHT HEC MOXKET HpI/IHI/IMaTI) yqa-
CTHE B JIBYX dK3aME€HaX OJIHOBPEMEHHO.

L] Hu OOUH TBIOTOp HE MOXKET HpI/IHI/IMaTI) yqa-
CTHE B JIBYX dK3aMe€HaX 0JIHOBPEMEHHO.

e B o1HOM 3a11e HE IOKHO OBITH IBYX K3aMe-
HOB OJJHOBPEMEHHO.

e BwmecTuMocTh 3a1a JOKHA OBITH paBHA WA
OBITH OOJIBIIE, YeM KOJMYECTBO CTYACHTOB, 3aperu-
CTPUPOBAHHEIX HA YK3aMEH.

B cBs3u ¢ 3THM HEOOXOUMO COOJIIOJICHUE COOT-
BETCTBUS )KECTKUX OIPaHUYCHUN 3aJI0B C TUIIAMH 3K3a-
MEHOB:

e KonnuecTBo MepCcOHANTBHBIX KOMIIBIOTEPOB B
3aJIe IOJDKHO OBITh PaBHO WJIM OBITH OOJIBINNE, YeM KO-
JIMYECTBO CTy}lCHTOB, 3apeFI/ICTpI/IpOBaHHHX Ha DK3a-
MEH.

e KoauuecTBo 3aj0B ¢ MPOEKTOPaMH, KOTOPOE
HYKHO YYECTb U 10 BO3MOXXHOCTH HE PE3epPBUPOBATH
0e3 HEOOXOAMMOCTH.

e OTpe3ok BpeMEHHU, HA KOTOPOE MOXKET OBITh
3ape3epBUPOBAH 3all.

CocTaBUTh paclUCaHHE, YUHUTBIBas OINUCAHHBIC
OTpaHUYEHUs, BPYUHYIO — 3ajjada He U3 JIETKUX, 1 MO-
T'YT BO3HUKHYTH IPOOJIEMbI N3-3a TOTO, YTO COTPYAHUK
MOKET HEKOPPEKTHO MOCYUTATH KOIMYECTBO CTYACH-
TOB, KOTOPBIM HYKHBI KOMIIBIOTEPHI MM HE YBUJETH,
YTO BHIOPaHHBIII 3211 yiKke 3ape3epBUpoBaH. UToObI CHU-
3UTh KOJMYECTBO OIIMOOK M aBTOMAaTH3UPOBATh IPO-
1iecc ObLIO PEIIEHO CO3/1aTh MPUIOKEHUE, KOTOPOE aB-
TOMAaTHYECKH OyJeT MoAadupaTh 3aibl, YIUTHIBAas BCE
OTpaHUYEHUS U BXOASIINE apaMeTphl, TAKHE KakK:

e KoanuecTBo CTyI€HTOB.

e HeoOxoaumocTh B
KOMIIBIOTEPAX.

e Heo0xoauMocTh B IPOEKTOPE.

e Bpewms pesepsa 3ana.

IIpunoxeHue Tak *e AOIKHO COOTBETCTBOBATH
MUHUMAaJBHBIM TpeboBaHmsaM Oe3zomacHocTH. Heobxo-
JVMO CO37aTh Pa3INYHBIE KaTETOPUH MOJIB30BaTENEH,
y KOTOPBIX OyIyT pa3HbIe YPOBHH AOCTyMa K MHPOpMa-
LUH:

e AJMHHHCTPAaTOp — COCTaBISIET paCIHCaHHE.
Wmeet gocTyn Ko Bceil nHGOPMAIUHU B IPHIIOKEHHH.

e TrrOTOp — UMEET AOCTYN K PACIUCAHUIO JK3a-
MEHOB, B KOTOPBIX OH YYaCTBYET, U K PaCIHCaHUIO CTY-
JICHTOB.

e CTyIeHT — uMeeT JOCTYI K PaCIHCaHUIO IK3a-
MEHOB, B KOTOPBIX OH y4acCTBYeET.

O030p 1UTEPATYPHI

MEPCOHAIBHBIX
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Hcxonst n3 vHGOPMAIMK BBIIIE HANPAINBACTCS
BBIBOJI, YTO COCTABIICHNUE PACIUCAHMS — OJUH U3 HHTE-
PECHBIX BOIPOCOB B 00J1aCTH ONTUMU3AIUM KOMOMHA-
TopukH. B o0memM, npodiiema KOMOMHATOPHOW OINTH-
MU3AIUU — 3TO MaTeMaTHYeCKOE HCCIEOBaHUE AT
MOUCKA ONTUMAJIBHOTO PEUICHUsI MOATOTOBKU, COPTHU-
POBKH, TPYNIIMPOBKH WIIM BEIOOPA AUCKPETHBIX 00BEK-
TOB, OOBIYHO UMCIOIUX KOHEYHOE umcio [1]. s pe-
IMIeHUs MpPOOIEeMBl COCTABICHHUS PACIHCAHUS dYalle
BCETO MCHOJIB3YIOTCS CIEAYIOMINE BUABI aITOPUTMOB U
METOJIOB:

1. Meroasl, OCHOBaHHbIE HA OTPAaHUIEHHIX

Mopgenb 3agauu yJIOBJIETBOPEHHUS OTrpaHUYEHUN
Obuta paspaborana Uxanom u Jlay [2] mnst cocraie-
HUs pacniucanus. Mcenonesyst mnanuposnmk [LOG u
peutarens ILOG, onu peanu3oBaiy MoAX0A, OCHOBaH-
HBII Ha yJOBJIETBOPEHUH orpaHudeHuil. Kpome Toro,
OHH BBIIIOJIHUIIN HECKOJBKO TECTOB C UCIOIb30BaHUEM
ILOG, 4TOOBI NOBBICHTH IMPOM3BOAUTEIBHOCTB. Pe-
3yJIBTaThl OKA3aJIM HEOOBIIIOE YITyYIIeHHEe TIPOU3BO-
quresnsHocTH. OTHAKO B CBOEH pabOTe OHM HCIIOJIB30-
BJIN IIPOCTOH TIpHMeED.

2. TlocnenoBarenbHast 3BPUCTHKA

BoNBIIMHCTBO 3BPUCTHYECKNX METOJOB T'CHEPHU-
PYIOTCS 3BPHCTHYECKHMH IIPOIECCAMH Ul PEIICHUS
3ajaun packpacku rpaga. OCHOBHasI HJesl PACKPACKU
rpaduka 3akiroyaeTcsi B MOCIEIOBAaTEIBHOM pacrpe-
JIeTICHUH COOBITHI 110 BpeMEHHBIM HHTEpBajaM. Takum
o0pazom, 3BPUCTHKA packpacku rpada
paccMaTpuBaeTcs Kak IOCIeJ0BaTe/IbHAs SBPUCTHKA.

3. Merta 3BpHCTHYECKHE TTOIXOJIBI

Mera 3BpHCTHYECKHE TOAXOABI OOBIYHO OCHO-
BaHbl Ha JBYX OCHOBHBIX METOZAAX, & UMEHHO Ha IO-
MCKE Ha OCHOBE JIOKaJIbHOW 00JIacTH M IOUCKE Ha Oc-
HOBE MOMyJAuH. JIOKaJIbHBIH MTOUCK YIIy4IIaeT TeKy-
mee perieHue, uccienys obnacte pemreHus. Taly-
nouck (Tabu search) m anroput™ MMHUTAIMH OTXKHTa
(Simulated annealing) momagatoT B 3Ty KATEropwio.
OTH METOIB! OCHOBAHbI Ha UTEPAIIMOHHBIX MPOIeccax
JUIA JTOCTHXKECHHS ONTHMAJIBHOTO peleHus. MeTosl
HCCIICIOBaHNSA, OCHOBaHHbIC HA IIOMYJISIIIMH, BBINOJI-
HSIOT TOWCKOBBIE ONEpalyy, MOJAEp>KUBasi MOITyJIs-
M0 BAPHAHTOB pelleHNH. Tak, 9To OTIn4aeT 3Th Me-
TOIBI OT APYTHX, Tak 3TO TO, YTO OHH BBISBIISIOT
OKPECTHOCTH BCEH MOIYJIAUN BMECTO OXBaTa OJHOIO
pelieHus B mpouecce noucka [3].

4. T'uOpuaHas MeTa 3BPHCTHKA

Cpean MHOTHX HccienoBareseif, paboTaBIINX
HajJ THOpUAHBIM moaxoaoM, Koctiox [4] mpeanaraer
TPEXATAIHBIN MOIX0/, KOTOPBIH codeTaeT B cebe pac-
KpacKy Tpada ¥ adropuT™M UMHTAIMH OTXKWTa I 3a-
Jladu pacTHCaHus YHUBEPCUTETCKUX KypcoB. Ha mep-
BOM 3Talle OH MCIIOJIb30BAI MTOAXO pacKpacku rpada,
4YTOOBI CrEHEpUPOBATH PACIHCAHUE, KOTOPOE HYKHO
JIOCTHYb, a 3aTEM Ha BTOPOM 3Talle yJIydmuiI padboTy ¢
WCIIOJIb30BAaHUEM AJITOPUTMA MMHTAlMU oTxura. Ha
MIOCJIC/THEM JTarle OH IPUMEHMI AajbHeHIIee yydre-
HHE, WUCIIONIB3Ys JIOKAJIBbHBIH IIOMCK, YINPaBIAEMbIi
CMOJICIIMPOBAHHBIM OT)KUTOM. OTOT METOJ IOKa3aj
BBICOKHE PE3yNbTaThl M CMOT NPENOCTaBUTH 13 myd-
mux pemeHuit u3 20 cimyyaes.

5. Taly-nonck

DnmyHxa bypke u npyrue [5] MpeasioKuiy rumnep-
IBpUCTHUYECKUN ToaXo7 «Taby-TIonck», HMCIIOIB3YIo-
LU METOJI JIOKAJIBHOTO MOKCKa, [ COCTAaBICHUS pac-
nucanus. JIokampHBIH MOUCK (IO cocersiM) Oepér mo-
TEHIMAJIbHOE PELICHNE 3aJjaul U IIPOBEPSAET ero Hemo-
CPE/ICTBEHHBIX cocelel (TO ecTh peleHUs], KOTOpbIe
MIOXO0’KH) B HAJEK/IE HAXOXKICHUS YIyUIICHHOTO perie-
HUS. MeTob! TOKaJIbHOTO IIOUCKA UMEIOT TEHACHIUI0
3aCTPATH B MOJAONTHMAIBHBIX 00IACTIX WIIH IUIATO, TIe
MHOTHE PEUICHUS OJUHAKOBO MOIXOAAT. Tak ke daH-
HBIN TIOAXO]] HCTIOIB3YET CTPYKTYPHI, KOTOPHIE OTHCHI-
BAIOT TOCEIIEHHBIC PEIICHUS WIN TOJIb30BaTEeIECKUE
Habopel mpaswi [6]. Ecnu moTeHmmansHOe perieHne
OBUIO TOCEIIEHO BO BPEMsSI HEKOTOPOTO KOPOTKOTO
CpOKa MM OHO HapyIlaeT MPaBUII0, €T0 IIOMEUaloT KaK
«Tady», Tak 4TO AITOPUTM HE OYAET paccMaTpUBaTh
pelieHne NoBTOPHO. Pe3ynbTaThl 3KCIIEPUMEHTOB I0-
Ka3aJlk, 4TO 3TOT METO]{ T03BOJISIET OIy4aTh XOPOIINE
peIIeHus I COCTaBICHNUS IK3aMEHAIHOHHOTO Paciy-
CaHWsA, a TAKXKE IS pa3IMYHBIX TUIIOB 33724 MO ONTHU-
mu3anuu [7].

6. T'eHeTHyeckuii aNTOPUTM

l'enernyeckuil anropuT™M — 3TO 3BOJIOLMOHHBIN
AITOPHUTM, HJIest KOTOPOTO B3sATa Y pupoasl. OCHOBHAS
3aJada auropuTMa — CKpeluBaHHe (KOMOWHHpOBa-
HHUE), TO €CTh MyTEéM mepedopa U 0TOOpa MOTyUaeTCst
MpaBWJIbHAS «KOMOHWHALUS». AJTOPUTM JEIUTCS Ha
TpH 3Tana:

1. CkpemuBanue

2. Ceneknus (oTOOp)

3. ®opmupOoBaHUSI HOBOTO TIOKOJICHUS

DTanbl MOBTOPSIFOTCA 10 TEX IOp, IMOKa He OyJeT
MTONyYeH YIOBJICTBOPUTEIBHBIH Pe3yJbTaT WM IIPO-
M30HIIET OHO U3 HIDKENEPEUHCICHHBIX YCIIOBHIA:

o KomnuecTBO MOKOJNCHUN (IIUKJIOB) JOCTHTHET
3apaHee BRIOPAaHHOTO MaKCHMyMa.

e lcuepnaHo BpeMsl Ha MyTalUIO.

JlaHHbII HOAXO0/ OBLI MPOTECTUPOBAH aBTOPaMH B
ctatbe «CpaBHHUTEIBHBIN aHAIN3 TaOy-TIOMCKA U TeHe-
THYECKOTO aJTOPUTMA JJIS PEIIeHHs 3a/1a4H COCTaBIIe-
HUSl paclCaHUsl YHUBEPCUTETCKUX KypcoB» [8]. Pe-
3yJbTaThl TECTUPOBAHUS MOKA3alH, YTO JAHHBIN MOJ-
XOJ| SBISCTCS JIyYIIAM W OBICTPHIM B CpPaBHEHHH C
Ta0y-TIOMCKOM.

Taxk KakK TE€HETUYECKUI aJrOpUTM
[8T[9][11][15][16] u Taby-momck [8][10][12][13][14]
SIBIIIFOTCS. HAaOOJIee MOMYJIIPHBIMU aJlTOPUTMAMH pac-
CMOTpPHM HX JIOCTOMHCTBA W HEJTOCTATKH.

I'eHeTuyeckuii aJropurM.

JlocTonHCTBA:

e [lpeanmaraer Ha BEIOOP HECKOJIBKO PELICHAH, a
HE OITHO;

e Hccuenyer cpa3y HECKOJIBKO TOUEK, @ HE OJTHY
3a JApyroi, Omaromapst 4eMy IeneBas (DyHKIUS He
yOpéTcs B JIOKAJIbHBIA SKCTPEMYM;

e OnTuMmuzanus OPOUCXOAUT HEMPEPHIBHO MPHU
MEHSIOIUXCS YCIOBUAX CPE/bl, a MOIMYJISLUU TPUXO-
JTUTCS TIPUCTIOCA0THBATHCS;

e MoXeT NPEIIOKUTh YIOBICTBOPUTEIHHOE
pemenwue gt NP-hard npoGiiemsr,

e JlomyckaeT mapajuielbHbIe BEIYHCICHNS;

o [logxomuT A penieHns 3a1a4 C CAMBIMH pa3-
HBIMH TTapaMeTpaMu.
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Henocratku:

e  MHOTO0 TOYEK B POCTPAHCTBE TIOUCKA;

e He Bceraa ynoOHO peCTaBUTH 3324y B TEP-
MHUHaX F€HOB U XpOMOCOM;

Ta0y-nouck

JlocTtouncTna:

e He HyXHO mpeACTaBUTH 3aauy B TEPMHHAX
TEHOB B XPOMOCOM;

e AusroputM He OynIeT paccMaTpUBATh PELICHUS
MIOBTOPHO, €CIIM OHH B Ta0y-JIHCTE;

e [Jlomy nerepMHMHHMPOBAHHBIM XapakTep, IO-
CKOJIBKY OH JEWCTBYET KaK METO]] JOKaJbHOTO U TJIO-
0aJIbHOTO TOMCKA.

HenocraTtku:

e  MeTo/1bl JJOKAJILHOTO IMOMCKA UMEKOT TEH/ICH-
LUIO0 3aCTPsSITh B MOAONTUMANBHBIX O0O0JACTSIX WIH
J1aTo, TJie MHOTHE PEIIeHUs] OJIMHAKOBO MOJAXO/IAT;

e DBpewms, 3aTpaueHHOe Ha OJHY WTEpAIHIO
OoJpIe, 4eM y TCHETHYECKOTO aJITOPUTMA, UTO JIENIAeT
JIAHHBINA aNTOPUTM MEAJIEHHBIM [8]

=

UniTime
Filter:
Subject Course Title Consent

Type Class Time Date Room

B Aac 101 Algebra | 0/2
Lec 1 MWF 9:30a - 10:20a 08/23 - 12/110,EDUC 103 o/2

E BAND 1101 Band 2/4
Lec 1 MTWRF 3:30p - 5:20p 08/23 - 1210 EDUC 101 2i4

E BIOL 101 Introduction to Biology 1711
Lec 1 MF 2:30p - 3:20p 0823 - 12110 EDUC 101 0i4
Lec 2 TR 7:30a - 8:20a 08/24 - 12/09 EDUC 101 o4
Lec 3 MF 9:30a - 10:20a 08/23 - 1210, EDUC 101 2/4
Rec 1 M 11:30a - 12:20p 08/23 - 12/06,EDUC 104 o
Rec (2 F 7:30a - 8:20a 08/27 - 12/110,EDUC 104 oM
Rec 3 R 1:30p - 2:20p 08/26 - 12/09,EDUC 104 o
Rec 4 M 1:30p - 2:20p 08/23 - 12/06,EDUC 104 o
Rec & W 11:30a - 12:20p 08/25 - 12/08 EDUC 104 oM
Rec |6 F 9:30a - 10:20a 08/27 - 12/10,EDUC 104 o
Rec |7 W 1:30p - 2:20p 08/25 - 12/08EDUC 104 o
Rec 8 W 3:30p - 4:20p 08/25 - 12/08 EDUC 102 0i1
Rec 9 W 7:30a - 8:203 08/25 - 12/08, EDUC 104 oM
Rec 10 08/24 - 127107 EDUC 102 !
Rec 11 W 9:30a - 10:20a 08425 - 12/08 EDUC 104 0i1
Lab 1 W 11:30a - 1:20p 08/25 - 12/08 EDUC 107 oM
Lab 2 W 3:30p - 5:20p 08/25 - 12/08 EDUC 107 o
Lab 3 W 9:30a - 11:20a 08425 - 12/08 EDUC 107 0i1
Lab 4 R 11:30a - 1:20p 08/26 - 12/09,EDUC 107 oM

Available Projection Enrollment Not-Enrolled Alternative Reservation

Tax e ObIT IPOM3BEAEH aHATN3 YK€ NMEIOIINXCS
MIPOTPaMMHBIX IPOLYKTOB, C IOMOIIBIO KOTOPBIX
MOXHO (hOPMHPOBATH paclUcaHhe IK3aMEHAITHOHHBIX
3aJI0B B OpraHU3anusIx Beiciiero oopasosanus. [1o pe-
3yJIbTaTaM aHajii3a ObUIO HaliIEHO OJHO OHJIAWH-TIPH-
noxxerne UniTime (puc.1): pacnucanie KypcoB U K-
3aMEHOB KOTOPOT0 OCHOBAaHO Ha T€HETHYECKOM ajro-
purme. [laHHOe TPHIOXKEHUE TIpenocTaBisieT 4
KOMITOHEHTBI:

1. Pacnmcanue KypcoB M yIpaBiIeHHE

2. Pacmmcanne 5K3aMeHOB

3. VYnpasneHnue coOBITHIMHI

4. CryneHueckoe pacmicannue

[ToMuMO MIMPOKO MpPEAOCTaBIIAEMOT0 (HYHKIHO-
HaJla TUTIOCOM SIBJISIETCS TOJJIEPIKKA TTPHIIOKEHHS: 110~
cienHui penu3 ObuT onmyOiukoBaH 2 ¢espans 2022 r.
Hecmotps Ha Hannuue 60sbIoro (yHKIMOHANA U TIOA-
JICPIKKH, y TPUIOKEHHUs eCTh CYLIECTBEHHBIH MUHYC:
orcyrctue UI/UX (puc 1, puc.2), 94T0 HEMAIOBaXKHO
JUts1 OBICTPOTO OPHEHTUPOBAHUS B OOJBIIIOM MAacCHBE
JaHHBIX. B nomosnHeHwe HeynoOHOro wuHTEpdeiica
TIPWIIOKEHUE SBISACTCS IUIATHBIM.

Online Student Scheduling Dashboard @

Guest, Adam Fal 2010 {woebegon)

Search | Export | Mare »

Need Need
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Pucynox 1. IIpunoocenue UniTime.
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Pucynox 2. Cocmasnenue pacnucanus ¢ UniTime,

Jpyrue pe3yabTaThl MPUBENU K JIMYHBIM MPHIIO-
JKEHUSIM 110 TaliM-MeHeKMEHTY st cucteM Android,
YTO SABJISAETCS OECIOJE3HBIM Uil YHUBEPCHTETOB IS
COCTAaBJICHUSI HK3aMEHAIIMOHHOTO PACITUCAHHS.

BriBoabI

OCHOBBIBAsICh Ha UCCJICIOBAHHSAX BBIIIE U MOHSIB,
4TO 3TOMY PBHIHKY HE XBaTaeT MPUJIOKCHUH, PEIICHO
OBLTO CO3JaTh MPOrPAaMMHOE 00eCIICUeHIe-CaiT camMo-
CTOSITENILHO C UCIOJIb30BAHMEM T€HETUYECKOTO ajro-
pUTMa, KOTOPBIN MOKa3aJl OTIIMYHBIC PE3YJIbTAThI Te-
CTHPOBAHUSI, yIOBJICTBOPSIET MSTKUM U KECTKHM Orpa-
HUYCHUSIM, SIBISIETCSI 00J1ee OBICTPHIM €M Ta0y-TIOKCK,
MacuTabupoBaHUE C OMOIIIBIO OMOJTHUTEIBHBIX all-
TOPUTMOB HUKAK HE BIHSET HA €0 CKOPOCTh.

IMoMuMO anroputMa B JaHHOM IMPUIOKEHUU Oy-
YT CIEAYIOINE BO3MOXHOCTH:

e [IpocMOTp pacnmcaHUs SK3aMEHOB.

e CocraBieHHE pACHHCaHUS 3K3aMEHOB, Y4H-
TBHIBasi OTPAHUYCHUSL.

o  OunbTpanys PaCIUCaHU MO CACIYIONUM Ka-
TErOPHUAM:

" [0 IpPyIIe;

" [0 BPEMCHU;

" [0 JUCHHUIUINHE,

" [0 ayJAUTOPHH.

e [loxpoOHas nH(bOpMAILHS O 3ae:

" KOJHYECTBO IEPCOHAIBHBIX KOMITBIOTEPOB;

" HaJM4Ke MPOEKTOPa;

=  pabouwe Jackl,

"  BMECTHMOCTb.

e JloGaBieHue U yjaaneHHe dK3aMeHaIHOHHOTO
3aja.

e JloGaBieHue U yIalieHHe ThIOTOPA.

e JloOaBieHHE U yIAICHUE TPYIIIEL.

e Jlo0OaBieHHE U yIAICHUE TUCIIUILIHH.

o [loka3 yBemomieHHI 00 OIIMOKAX.

Jnst xareropuil mosjb3oBaTesied NOJDKHA HPEo-
CTaBISATHCS BO3MOXKHOCTh COCTABIIATH paciCaHuUe, Co-
IJIACHO aKaJIEeMUYECKOMY KaJICHIapIo, a TAKOKe JOKHA
MPEIOCTABISATECS BO3MOXKHOCTh TMPOU3BOJUTH BBI-
OOpKY COTJIACHO YCTAHOBJICHHBIM (DUIBTPaAM.
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KepcerinreH 3epTrey TakbIpbIOBIHBIH ©3€KTUIIN SJHEPTUSHBI KOII KaJKET €TETiH KACINOPBIHAAP/IBIH KEpHEYi 6-

10 kB Tapary sxeninepiHiH 3J€eMEHTTEpiHIH OJap/bl

Kazipri 3aMaHfbl JJIEKTPMEH >KaOAbIKTay KyHesepiHje

naianany KOHTEKCTIHAErT MaHBI3IbUIBIFEIMEH, COHNAN-aK OCHI JKeNiepai Oip (a3aisl xepre TYHBIKTATYAaH
KOpFayIbl KAMTaMachI3 €Ty MACeNeIePiH KYHel 3epTTey KaXEeTTUINIMCH aHBIKTaIa bl
CoHJIBIKTaH OKIIayJIaHFaH OeHTapaIThl Keliiepae e, JOFaHbl 0acy peakTOPhI apKbUIBI JKEPre TYHBIKTaIFaH

meninepz:e il 6apm,n< TaJarnrap/bl KaHatraTTaHABIPpYTa

KabinetTi O0ip (hazaisl sxepre TYHBIKTATyIapAaH KOPFay bl

JIaMBITY ©3eKTi OOoJIbI Kana Oepemi. Makamaga kepHeyi 6-10 kB sxemineperi sxkepre TYWBIKTTYJAaH THIMII
KOpFaHbIC Typyiepi cumartairad. JKoHE /e CONl KOPFAHBICTAPIBIH AapTHIKIIBUIBIKTAPEl MEH KEeMIITiKTEepi

KOPCETUITEH.
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Abstract

The relevance of the stated topic of scientific research is determined by the importance of the elements of
distribution networks with a voltage of 6-10 kV of energy-intensive enterprises in the context of their use in modern
power supply systems, as well as the need for a systematic study of the issues of ensuring the protection of these

networks from single-phase earth faults.

Therefore, the development of protection against single-phase earth faults, more advanced than the existing
ones, capable of meeting all the requirements both in networks with an isolated neutral and in networks grounded
through an arc suppression reactor remains relevant. The article describes the effective protection against earth
faults in networks with a voltage of 6-10 kV. The advantages and disadvantages of these protections are also

shown.

Tyiiinai ce3aep: 6ip dazamnsl xepre TyHbIKTANY, eppOPE30HAHC, PETIEITiK KOPFAHBIC, OPTANBIKTAHABIPBITFaH

KOpFaHbIC, OKIIAyJIaHFaH Ociraparl.

Keywords: single-phase earth faults, ferroresonance, relay protection, centralized protection, isolated neutral.

Kipicne

Kazakcran PecnyOnukacsiHia — OKIIayjgaHFaH
HeMece KOMIICHCALMsUIAaHFaH OelTaparnmeH KYMbIC
icTedTiH kepHeyi 6-10 kB OonatbiH TapaTy *xeiijepi
Ke3  KeIreH  JJCKTPJIK  KEHICHHIH  Kypamzaac
OemikTepiHiH Oipi Oombmm  TaObutamel.  3epTTey
HOTIDKENIepi KOpPCEeTKeHIeH, Oyl JKemijiepAeri aysip
amatTapsH cebebi kebiHece 3JEKTPIIK aKayJIapAblH
JKaJmbl caHbIHBIH 90% neiiiH KypalTsiH Oip ¢aszaib
JKepre TYHBIKTaTy Ke3iHAe peJeliK KOPFaHbBICTBHIH
IYpBIC  eMec  opekeTrepi  OONbIn  TaOBLTAIBI.
Hotmxkecinae 37eKTpMEH KaOabIKTayAarsl Y3UIicTep,
TIOTI a3 yakpITKa 0Ooyica Ja, KOCIMOPBIHIAPIAAFHI
TEXHOJIOTHSUIBIK ~ MPOIECTEPAIH ~ y3aK  Mep3imii
Oy3bUTyblHa oKenyi MyMkiH. Keitbip sxarnaiiinapna
aBapusUIapAbIH ce0eOdi (eppope3OHaHTTHI MPOIECTEp
Ke3iHJe pelNleNik KOPFaHBIC KYPBUIFBUIAPBIHBIH Oip
JKOHE TONTHIK JKaJIFaH OOJIBIN TaObUTambl. DIEKTPMEH
JKaOJBIKTAYIBIH KHi Y3UIyl MEH 3aKbIMAAHYBl KOl
(azanpl KpICKa TYHBIKTATyFa aiHaIFaH Kes3ne Oip
(azanmpl  KpICKA  TYHBIKTally  CEe3IMTaJIABIFBIHBIH
JKETKIITIKCI3 OoxysIHA OalIaHBICTHI pere
KOPFaHBICHIHBIH ICTEH IIBIFYbIHA OKeNyl MYMKIH.
ConmpikTan Kazipri yakeitra 6-10 kB xeminepin
TYPAaKThl 1pKLTICTepre KETKUIIKTI CEJNIEKTUBTUIINT MEH
CEe3IMTAIABIFEI Oap >kepre TYHBIKTATy KOPFaHBICBIMEH
KaO/bIKTAy KaXeT JeN ecenTelieidi, OHbIH IliHe
Y31JIiC J0Fachl apKbUIbl, SPEKETTIH KaliTanaHybl JKoHE
OKIIaynayIblH Oip e3iriHeH JKOWBUIYBIH TY3€Ty
MYMKIHIIT1 0ap.

OnapabiH KacueTTepine KOMBUIaThIH
TaJlalTapAblH KOIIIIIriH KaHaFaTTaHABIPaThIH TOK
CBHIMBIMIIBUTBIFBI Oap skerniep/e kepre TYHbIKTaTyAaH
ipiKTen KOpray/abl KypyJbIH KONTEreH apeKerTepi oi
e CcolfkeCc KYPBUIFBIHBI amyFa okemmeni. Keitbip
XKaraainapaa oxap OKIIayJIaHFaH OeliTapan
KeJJepIeri KOpFaHbICKa COMKec KeMMeni (MbIcabl,
(heppope30HaHTTHI MPOIIECTEP/IE).

1 KepHneyi 6-10 kB sKesinepain
OeiiTapanTapbIHBIH  Kepre KOCYIbIH JpTYpJi
pesxxuMaepingeri 0ip ¢ga3ainl akayap xoHe MyHAAH
3aKbIMIAHY/IaH KOPFayFa KOWbLIATHIH TAJANTAP

Kepneyi 6 - 10 xB OonatsiH Tapary xeiinepi
OKIIayJlaHFaH OeWrapanneH HeMece JIOFaHbBl Oacy
PeaKTOpbl apKbUIBI Xepre TYHWbIKTaJFaH OeiraparnieH
JKyMbIc icTeini. Okmaynanran OedTapamnmieH >KyMBbIC
icreiiTin xxeminepae 10 kB kepueyne 20 A acmaiTsIH
)koHe 6 KB kepHeyne 30 A CBIMBIMABUIBIKTAFHI JKEpTe
TYWBIKTAITY TOTBI 00Tyl KEpEK. Y nken

CBIMBIMIIBUIBIKTEL TOKTapAa oOJiap aKayJbIK TOKTHIH
CBIBIMIIBUIBIK ~ KOMITOHEHTIHIH  KOMIICHCAIUSIIBIK
PEeXUMiHE aybICabl.

KapacThIpbuiraH xemniiepi sxepre TyHbIKTary 1aH
KOpFay TajanTapbl OoWbIHINA Oemyre OOkl
3aKbIM/IaHY OpHBIH AHBIKTAY VIIIH KAKETTI YaKbIT
immiHge Oip Qas3aisl KbICKa TYWBIKTaTy OOJFaH Ke3ze
KYMBIC iCTEyTe MYMKIHAIK OepeTiH jKoHe Kayilci3mik
KarmaWblHOAa OHBI Jiepey OIIpyAi Tajlam eTeTiH
maptrap [1]. BipiHmriciaae CHIHBIMABLIBIK TOKTaphl 5
A Korapel,  keiime a3 (MbICAlbl,  DJIEKTP
CTaHIMSUIAPBIHBIH ©31HIIK KaxeTTurikrepi). Exinnm
TOTTAFbI JKAOIBIKTAYIITBI KOCIOPBIHIAPIBIH
JKeNiepinme, Kapbepieple, NIaxTajgapaa, >KepJeri
aKayJap Kayinci3liik epexesiepiHe ColKkec eH a3 yaKbIT
KEIIryiMEeH aBTOMATThI TYPAE OIipinayi kepek. MyHia
pelnentik KOPFaHbIC KYPBhUIFbLIAPBIHA HEFYPIIBIM KaTaH
TalanTap KOWBUIAABl, OWTKEHI amaMIapIblH eMipi
OJIapJIBIH CEHIM/Ii KYMBICBIHA OalTaHBICTHI OOIAIBI.

Kasipri yakerrta 6-10 kB xeminepinme, 37MeKTp
CTaHIUSUIAPBIHBIH ~KOCAJIKBl KaKETTUTIKTepi YIIiH,
Kapbepiepai Tapary KeIiepinae, KeMip
HIaXTaJIAPBIHBIH KEJIJIepIHIe KOFapbl KapChUIBIKTHI
HEMEeCe TOMEH KapChUIBIKTBI PE3UCTOpP  apKbLIbI
OeiiTaparl sxepre KOCy KOJIIaHbUIA/IbL.

BelftapanTelH ~ JKOFapel  Keleprici  xkepre
TYHBIKTAYbIMEH ~ SIK  pEe3HCTOPBIHBIH  KeJeprici
HIaMaMeH ChIMBIM/IBUIBIKKA TEH TaHAaaIbl.

Kemi keneprici :

R, = % -C,, ()

la TOkTBIH OenceHai mymeci Io CHIMBIMIBLIBIK
MYIIECiHE TeH

Exinmi sxarmaiina aa pe3ucTp mapameTpi cosai
tagganagsl, : [,> 3,5%I..

JKoraps! keneprici 6ap pe3ncTop apKbUIbI XKepre
TYWBIKTAy Ke31H/Ie, erep jKepre TYHBIKTaITy IbIH KaJIIIbI
TOTBI JOFa COHIIPY MIAPTTAPHI YIIIH PYKCAT ETireH
IIEKTI MOHICPACH achIll KETCE, KEINiHIH )KYMBICHI Y3aK
YakpIT 0OWBI MYMKiH OonMaiinbl. COHIBIKTaH MYHIAH
JKepre TYMBIKTay ChIMBIMIBUIBIK TOKTapbl 5-10 A-neH
a3 JKeNlijiep VINiH €H THIMZAI OOJysl MYMKIiH >KOHE
KayilCi3miK TamanTapbl JKOFaphel IKeIiIeplae eTe
OPBIHIBI.

Deppope30HAHCTHIK ~ TpouecTep  OaFbITTHI
HOJIIIK PETTIIIK KOPFAaHBICTAPBIHBIH YKAJFaH JKYMBIC
iCTeYiHiH, COHJIai-aK KepHey
TpaHC(HOPMATOPIAPBIHBIH, 3aKbIMIATYBIHBIH TaFbl Oip
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JKui Kentipinred ce6ebi 6obin Tabbutans [2]. XKeninig
KAJIBINITBI  KYMBIC PEXUMIHIETI (eppOpe30HAHTTHI
nporiectep yurin TK »kemninik eMec HHAYKTUBTLIIr MEH
JKEJl CHIMBIMIBUIBIFBIHBIH  ©3apa SpeKeTTecyi ToH.
MyHnaii mpouectep  Herisri rapMoHMKaaa  Ja,
cybapMoHukana na okypenmi. bynm karmaiima TK
MarHMTTIK CBIMJIapbl KaHBIKKaH, OJIap/IblH opamajapbl
apKbUIBI YJIKEH MarHUTTENIETiH TOKTap eTenl, oy TK -
IiH skammail Oy3eurybiHa okeneni. CyOrapMOHHKAIBIK
TepOenmicTepain maiima Oomy cebebi KOpeKTeHy
Ti30eTiHAeri KOMMyTanusIap OOyl MyMKiH, MBICAJIB,
IIMHANBIK ~CeKIUSHBl Kocy, Oip azamsl xepre
TYWBIKTay bl axbipaTy, TK -ai mmHamapra Kocy xoHe
T.0.Deppope30OHAHTTHI TepOeIiCTIH JKepre
TYWBIKTANyJJaH KOPFAyJIblH CEJIEKTHUBTI KYMBICHIHA
acepi Typajbl O0Iaabl.

XKepre TylbIKTaly TOKTapblH a3ailTy YIIiH
JKeJriieri OelTaparn JoFaHbl 0acaThlH PEaKTOp apKbLIbI
JKepre TyWbIKTadraH. JloFaHbl 0acaThlH KaTyIlKajaap
(ABK) e3iHIH pe30HAHCTHIK MapaMeTpiHe KAaKbIH
PEKUMIE SKYMBIC ICTEHI, KAKCBIPAK, KaTYIIKAHBIH
WHIYKTUBTI TOTBI apKBUIBl CBHIHBIMABIIBIK TOKTBIH
apTBIK ~ OTeNyiMEH. (BKT  coiikec KEIiHI
KOMITCHCAIWsUTaHFaH OeHrapanmeH >KyMbIC ictey 5 -
10% -maH acmafiTBIH apTBHIK ©TEMaKbIMEH pYKcaT

eTineni). XKepre TYUBIKTAILY JKarlaibIHIa
KOMIICHCAIMsUIaHFaH OelTapanTarbl JKeNiHiH OapIibiK
HYKTeJepiHaeri KepHeyJiep OKIIIayJIaHFaH

OeiiTapanTarpl OKeimerized MoHuepre ue OoJajbl.
3akpIMIaJIFaH JKkep/e naiiia 0onaThiH HONAIK PETTiIIK
KepHeyiHiH  ocepineH U0  ¢dazamapmeix C
KOHJICHCATOPIIaphbl apKbLIBI Ka0buTFaH Ico TOKTapbIHAH
backa, JIBK apkputel >kaObutaTeiH opOip ¢azamga TOk
raiina 0oJamsl:

U
| =0k 2
oL iX, (2)

Toxk IoL Tok kepreyai 90 rpamxycoBka 03apl, ai loc
ToK 90 Tpagycka Kanajabl.

Tomeik Typme lo-loc=0. 3akeimpanran ¢azamga
IIaMagaH ThIC KOMIleHcanus Ke3inae lo. MHIYKTUBTI
ToK ertemi, ox ¢aszaga loc 3aKEIMIaNIMaraH
KOCBUIBICTapMEH coifkec kenenmi. KommaHpICcTarsl Oip
(hazanpl kepre TYWBIKTAIyJaH KOPFayIbl Kelecimei
KIKTEyTe 00aIbI:

TYPAKTBl KYHAETi JKaJlImbl KbICKAa TYHBIKTATY

TOFBIHBIH ~ JKOFapbl  I'apMOHHKAJIAPBIHBIH
THIMII MOHI;
- OKeJire  calblHFAaH  ONEPALMSUIBIK  TOK

(typakTsL, xuiniri 50 I'n-TeH xorapsl HeMece
KBICKapThUTFaH - 25 T'm); - eTmeni mpomecTiy
KepHEyJIepi MEH TOKTapHI;

- OaiinaHbIc TOKTapBbIHBIH KaThIHACHI
(opTanbIKTaHIBIPBUIFAaH KOPFaHbIC);
- HONOIK Ti30€KTI TOKTBIH Oeiceni
KOMITOHEHTI.
Bip ¢azansr akaymapmaH Kopraymbl Ky3ere
aCBHIpYABIH aTalfaH NPUHIMITEPIHIH OPKAWCHICHI

Oenrini Oip ayeyeTTi MYMKIHAIKTEpre He XKHE 3JIEKTP
KaONBIKTAapbIH  TaiilajlaHy  TaJanTapblHA  JKOHE
Kayirci3aik mapanapbiHa OaiIaHbICThI KOJITaHBLIAIBI.

2 OxkmaynanraH OediTapan skeninepaeri Oip
(azanbl Kepre TYHBIKTAIYIaH KOPFAayAbl ’Ky3ere
acpIpy NpUHIMNTEPi

Kasipri  yakpiTTa  opTYpili  OpeKeT  eTy
MIPUHIOMITEPIHE HETI3NENIeH JKepre TYHBIKTaIyAaH
KOpFay KypaJlIapbIHbIH YJIKEH CaHbl a3ipiaeHni. EH ken
TaparaHJapbIH TaJlAan KepeHik.

TypakTbl Kyiiaeri arbIHHBIH THIMAI MOHiHe
Jcep eTeTiH KOPFaHbIC.

by Typai Kopray paananabl Keliiepre apHaiFaH.
O eTe keH KockiMianbl TanThl xxoHe TTHII petinme
KOJIIaHBUIATBIH HOJJIIK PETTUIK CY3TiCIMEH JKYMBIC
ICTEHTIH TOK peseci OONBIN TAaOBUIAABL. YaKbITIIA
KiZlipic HeMece >KOFapbl ©Ty CY3Tici OTHei TOKTHIH
aFbIH/IaPbIH perrey yILIiH KOJIJIaHBLIA/IBL.
CeNeKTUBTUIIK 3aKbIMIAIFaH JKEIiIeri ChIMBIMIBI TOK
3aKbIMaJIMaraH KEIIepIiH CBHIHBIMIBIIIBIK
TOKTapbIHBIH ~ KOCBIHABICBIHA  T€H  OOJybIMEH
KaMmTaMachI3 eTieni [3].

EH ynkeH KochIMIa Ka3ipri yakpITTa OCHI
npuHOMnTi Kojijgana oteipein, PKT - 51 TypiHig
KOpFaHbICbIMEH TaObuiraH. KypbUIFbl KaHBIKKAH TOK
TpaHcOpMaTOPbIHAH, TY3ETKIIITEH, TYPakKThl TOK
KYLICUTKIIIIHEH, KO3FarbllITaH JKOHE KyaT Ke3iHeH
Typansl. Kopray aHanorrapiaH —ailblpMallbUIBIFbI
OKIIayJIayblH OY3bUTYBIHBIH COTiHAE OipiHINi maiga
00JaTBIH HOJIIK Ti30eKTeri TOK KYIIiHIH
KOFapblIayBIMEH, JKOFaphl CE3IMTANBIKIICH XXoHE Oip
tunreri op Typai HCTT -men >xymbic Ke3iHze

- TYpaKThl aKayJbIK TOKTHIH THIMJI MOHIHIH Oacramkpl TOK KaObuIIay _TapaMeTpIiepiHin - a3
. . . TapalybIMEH €PEKILEICHE L. PKT-51 THUITIL
MOHI; HOJJIIK pEeTTIK KepHeyre KaThICThI
NI . 2 KOPFaHBICTBIH, ~ KYPBUIBIMIBIK ~CXemachl 1-cyperTte
TYPAaKThl KYWJIEr1 HOJIIK PETTUIIK KyaTbIHbIH .
6 ) KOPCETUITeH.
AFBITHI;
- OChl TOKTapAbIH TYPaKThl  JICHreHiMeH
paauanapl KOMITCHCAUWSIIAHFaH JKETIepIiH
+15
TTHII 33 +110
> = = e HII
$BY
TA . Co PO 15(8] | |
1 cypem — PKT--51 munmi Kopearvlcmull KYPbLIbIMObIK, CXEMACHL.
OpTanbIKTAHABIPbLIFAH KOPFAHBIC OpTanpIKTaHABIPbUIFaH KOPFaHBICThIH
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epeKIIeNiTiKTepi:

- KOCBUIBICTapIbIH JKaJIIbl HOJIIK PETTi TOKTHIH
€H JKOFaphl IIBIHBI (Kepre TYHBIKTAIyIbIH OacTarKbl
coTiHzie HeMece Oenrini Oip yakpIT iiHzae);

- Oenrini Oip Ke3eHaeri >KaJlmbl HOJJIIK PEeTTUIIK
TOKTBIH €H YJIKEH THIMI1 HeMece opTallia TY3eTUIreH
MOHI;

- KOCBUIBICTBIH HONIIK PETTUIIK TOTBIHBIH
TapMOHHUKAJIBIK KOMIIOHEHTIHIH THIM/II MOHI;

- 0ip daszampl KpICKa TYHBIKTATyIBIH OacTaIKbl

COTIHAETI TOKTBIH OIpiHIN JKapThl TOJKBIHBIHBIH
MOJISIPITBIFBI.
OpTaJbIKTAHABIPBUIFAH ~ KOPFAHBIC  JIOFAJIBIK

y3UliCTEpMEH TaHAaMalbl JKYMBIC KacaWzpl, Oy
OJIap/bIH MaHBI3/bl APTHIKIIBUIBIFEL [4].

Heanik Ti30ekTeri TOK mNeH KepHEYIiH
TYPaKThbl KyliiHe skayanm OepeTiH OaFrbpITTaJIFaH
KOpPFaHBIC.

Byn npuHmuMn Henmik Ti30eKTeri TOK IeH

KepHEYHOiH (a3alblK CaJBICTHIPYBIHA HETI3IeNTeH,
TEOpHsIIa MeTaIlT KBICKA TYWBIKTAy 1a TOK ITeH HOIIIK
PETTUTIK KEpHEyi apachlHAAFbl BIFBICY  OYPBIIIBI
mamMamer 90, anm 3aKpIMAaIFaH KOCBUIBIMIAFBI TOK
(azacel 3aKpIMIanmMaraHra KaTeIcTBl 180 Tpamycka
BIFBICA/IBI. JIOFaITBIK JKkepre TYHBIKTaTy Ke31He TOK ITeH
HOJIIK Ti30€KTi KepHEeY apachlHAaFbl (ha3aiblK OYphIII
15-teH 82 ayekTpIIiKk rpaaycKa JACHiH aybITKUIBI [5].

BarpITTanraH KOpPFaHbICTAP/IbIH Heri3ri
ApTBIKIIBUIBIFEI  JKOFAphl  CE3IMTAIABIK  OOJIBIIT
TaOBLIAIBI, COHBIH apKAChIHIA OJapAbIH YKYMBICHIHA
KOCBUIBICTAD  CBIMBIMIBUIBIKTAPBIHBIH ~ KATBHIHACHI,
JKOFaphl JKUUTIKTI JKOHE KOMMYTAIHSIIBIK CHITATTAFBI
Oacka kKeneprijiep acep eTheimi.

dazanapasbl CaNBICTHIPYABIH dazanbik-
HMIYJIbCTIK NPUHLUIH KOJIAAHbLIATHIH
OarbITTAaJIFaH KOpPFay.

P®-2 xonme XBTK xopraHbICHI
OypmanaHyabl — JKaKCapTyZbl  JKaKCApTTHL

(hazanbik
byran

i 1
I ! !
‘il 4
! L L
1 1
S 1
______________ ;
30, !
“1ly 5 :
I ]
| 7
AE 6 :
| 1
1 12 :

———— -

apKBUIBI KOJ XKETKi3iedi, OYJI Ke3zie TOK TeH KepHey
apHaJapbIHIAFel CHTHAJJAp Y3aKTBIFBI  OOMBIHIIA
aiitapneikraii  epekmeneHeni  (Tuo«Tio). OchiHBIH
apKachblHJa TOK IEH KepHey apachiHIarbl (hazanbik
BIFBICYIBIH KYMBIC ayKbIMbl P® -2 ymin 45 - 90
ANIEKTPIIK Tpagycka aeiin sxoHe Y33H ymin 2 - 90
QNIEKTPIIIK ~ rpagycka  JediH  KeHeHtimmi, Oy
KYpBUIFBUIApJAa  JKETeKIIl  peTiHAe  TUPUCTOP
KOJIIaHBUIAABL. JKayan Oepy YyakKbITBIH KbICKapTassl,
Oipak CeHIMALTIKTI a3aliTagpl, THPUCTOPIBIH Oackapy
KOHTAaKTiCiHAE Ke3IeHCOK mIy maiima OonraH KesJe,
JKaIFaH Na0BUT TyIObIpangsl, OyJl KYPBUIFBIHBIH ©3iHIIE
oTmeNi Ke3eHHeH TyblHAahasl. COHBIMEH KaTap,
KOPFaHBICTBIH KEMIIUTIKTEpiHe MbIHANAP JKaTajbl:
HOJJIIK Ti30eKkTi KepHeyniH (eppOope30HaHCTHIK,
TepOeNiCTePiHIH CENEeKTUBTI JKYMBICHIHA dCepl JKoHE
KOHTaKTIiCI3 3JIEMEHTTIH TOMEH CeHIM/ILITI.

HUTKDB - 6 tunTi HeJaiK Ti30eKTiH 0aFrbITTBI
KOPFaHBICHI.

byn KOpFaHBbIC JKYMBICBI [TaBnonap
WHIIyCTpHabl MHCTUTYTHIHIA KacainFraH. KopraHsic
(ha3aNbIK-UMITYTECTIK IIPHHIUNTI KOJIIAaHAIB, OYT TOK
IeH HOJIIK PeTTUTIK KepHEeyi apachIHIAFHl (ha3ablK
BIFBICY OYPHIIIBIHEIH e3repyiHig 0apIbIK
JVana3oHbIH/A CEJICKTHBTLIIKTI KaMTaMachl3 eTyre
MYMKiHAIK Oepeni. KypbUIFbIHBIH (QyHKIHOHAIABIK
JUarpaMmachbl 2-CyperTe KepCeTUINeH. MbIHajap/aaH
TYpajbl: HOJJIK Ti30€KTi TOKTHI eJIeyre apHaJfaH,
HUHTETpajIbl KYIIEHTKIII HeH UMITYJIbCTI
KaJIBINTACTBIPATBIH KOHJIBIPFBI; JKOHE KOHABIPFBIHBIH
12-Henuik Ti30€KTiH KEpHEYIH emiey, oFaH (hazajbIkK
aybpIcaThIH Ti30eri 0ap KpICKa WMIYJIBCTI T€HEpaTop,
¢dazanblk  ayblcmayibl  KOHTYpHI  0ap  KbICKa
KBIPATBIMBIIBIKTAFBl  MMITYJIBCTIK ~ T€Heparop,
UMITYJIbCTIK COHKECTIK CXEMAachl, TOJIBIK TOJIKBIHIBI
UMITYJILCTEPIiH TOJSPIIBIFBIH CAIBICTBIPYFa apHAJIFaH
cxema 8, UIMIYJIBCTIK KEHEHTKII 9 jKoHE OpBIHIAYIIIBI
opras 10.

2 cypem — UTKF-6 KopeaHvlCblHbIE KYPBLILIMObBIK CY10ACh

Byt KopFraHBICTBIH 0acTHI apTHIKIIBUTBIKTAPBIHBIH
6ipi (eppo-pe30HaHCTHIK TpOIECTep TNaiiga OoiFaH
Ke3/1e KOPFaHBICTHI OJOKTAUTHIH 12 OIOKTHIH OOJTYHI.
JlerenmeH, maiimamany ToxipuOeci KOPCETKEHAEH,
OJIOKTay JKaJFaH JKYMbIC icTteyli Mymkin R - C
Ti30EKTepiHiH TapaMeTpiiepi TeMIeparypara, yakKbIT
(axTroprmapsiHa OaiIaHBICTBI ©3TepreH Ke3/Ie, COHIa-
aK 3aKpIMJAIIFaH JIOFaHBIH Y3LTicci3 akayiapsl Oap

CHHYCOMJAJBl €MeC HOJAIK Ti30eKTi KepHeyre
0ailIaHBICTHI.

3 ChliibIMIBLIBIK TOK 6TeMi 0ap :xeJinepaeri
0ip ¢aszanbl kepre TYHBIKTANYIaH KOpFay
NPUHIUNTEP]

Keutire cajbIHFaH TYPAKThI TOKKA dCep eTeTiH
KOpFaHbICTap.

byn npuHIMI KOPFAaHBICTHIH ©3iHEH 0acka,
OKIIayJlay aKkayJapblH Y3IIKCi3 OakpulayFa MyMKIHIIK
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Oepeni. bipak TypakThl JKelire KyKTemMe TeK KepHeyi
1000 B ToMeH OoytaThIH Kelisiep/ie KeH Tapairad [5].
6-10 kB oxemiymepre KaTbICTBI, acipece, opTYpJi
KOCAJIKbl CTaHIMsUIApJia OpHaTyFa OOJIaThIH KepHEeY.i
eney TpaHchopMaTopiapbIHbIH GacTarnKsl
opaMaiapblHbIH OipHeIle HeWTpalgapblH KEKe KaTThl
JKepre TYHbIKTay MYMKIHJIriHe OaiaHbICThI, TYPAKThI
TOK KOJIAaHBUIMAMIBI. KENiCi aJbIHBI TaCTaJJIbl.
TypaxTsl TOKTBIH KabaTTackaH KOPFaHBIC
SJIEMEHTTEPiHIH KOIMIUIri TeHepaTOpAaslH KepHEY
JKYHeCciMeH TalbBaHUKAJIBIK OalimaHpIcTa O0Jampl, Oy,
opuHe, maimanaHy ceHIMAUITIH TeMeHaereni. OHBIH
YCTiHe, JXYHEeHi jkepre KOCy amaTThl OOybl MYMKiH.
Byt ozticTi KonjaHy COHBIMEH KaTtap op KOChUTY Ke3iH/ie
apHaiibl TYpPaKThl TOK TpaHC(OpPMATOpiIapblH OpHATy
KQXKCTTUITIMEH IIEKTeNEe i, Oyl 3 Ke3eriHae eTe
KbIMOaTKa Tyce/Ii.

OTneli TOK jkoHe KepHey KOPFaHbICTaphl.

bip ¢dazaner xepre TyiibIKTany Ke3iHAe oTHENi
TOKTAapIblH Maifnga OONybl 3aKbIMAanFaH (azaHbIH
CHIABIMIBUTBIFBIHBIH Pa3psIblHA )KOHE 3aKbIMIAIMaFaH
(bazanapapH KOHZCHCATOPJIAPBIHBIH KOCBIMIIIA
3apsabIHa OaiIaHBICTEL

3aKpIMIaFaH JKeJile OTIeNi TOKTHIH OipiHIIi
JKAPThl TOJKBIHBIHBIH aMIUTUTYIAChl YJIKEH OOJajpbl.
KomnieHcanusinanral »KelijiepAe OTIeNi TOKTap.blH
e3repy cumnarbl e3repmeiini. CebGebi noranbl Oacy
PEaKkTOpbl TYABIPAThIH OTIENI HHAYKTHBTI TOKTHIH
KOTEPLTY JKbUIJAM/IBIFbI OTIEN] CHIMBIMABUIBIK TOKTHIH
KOTepily >KbUITaMJbIiFbiHAH a3. Ocellaiima, kel
oTIIeN TIpOIlecC Ke3iHAe ©TeMCi3 OOIBIN IIBIFAIbL.
KapacteippirFran  Ko3QQUIMEHTTEp OTIEN TOKKa
OailnaHbICTBl OpEKeT eTeTiH KOMIICHCALMsUIaHFaH
JKeNijgepae HeNOIK Ti30eKTi TOK  KOPFAHBICHIH
OpBIHIAayFa MYMKIHAIK Oepeni. KopraHpic opekeTiHiH
CEJIGKTHBTIIN OHBIH JKYMBIC TOTBIH CBHIHBIMIBUIBIK
TOKTapbIHBIH lOJL.II eTmesi MOHAEPIHEH axbIpary
eceOiHeH KamMTaMachl3 eTUIe/l. - KOPFaFaH JKEeNiHIH
OTKi3y KaOlIeTTUIIriHe OaiIaHBICThI:

I s=Kore 3 Lo s ©)
MYHJIAFBL, Kore = 2,0 ... 2,5.

Kopraysl opblHIay YIIIH KbICKa MEp3iMIl TOK
UMITyJIbCTEpiH aHBIKTAl ajaThlH peleHl KoJJIaHy
Ka)KeT, MbICAIbl THPATPOHIBI. OTIEN aKayJbIK TOTBI
Oy3bIIIMaraH JKEJTiHIH OTMelli TOFbIHA COMKEC KeNeTiH
KeJmepe  KaKeTTI  Ce3iMTalABIKTBI  KOpFayabl
opeiHAay KWbIH. Ce3iMTamABIKTBI peNieliK — pelne
KeMeriMeH Hemece Oy3bUIMaraH >KEJiHIH eTmedni
CBHIUBIMIIBUIBIK TOTBIHBIH OPHBIH TOJNTBIPY apKbLIbI
apTTeIpyFa OOJaabl.

byn npunnmunri konmaHy OelTapam kepre
TYHBIKTAITY PEeKUMiHEH, panuansl KOHE
TYWBIKTalIFaH, yCTEME JKOHE KaOenbJiK >kelinepreri
CENIeKTUBTUIIKTIH Oip (ha3aiibl kepre TYHBIKTaTybIHbIH
OapibIK peXUMAEPIHAE TYPaKTBUIBIK MEH TYPaKChI3

akaymapapl  TY3€TETIH  KOPFaHBIC  KBI3METIiHIH
TOYEJICI3MIITiHE KOJI )KETKi3yre MyMKIHIIK Oeperi.
KopsbIThIHABI

Bip (azamer xkepre TyHBIKTadyoaH KOpFay

KYPBUIBICBIHBIH KapacThIPbUIATHIH IPHHIMITEP] Keneci
KOPBITHIHJIBI JKacayFa MYMKIHIIK Oepei.

1.befirapan sxepre Kocy peXuUMJIEpiH 63repTy
Ke3iHme Oip Qaszambsl Kepre TYWBIKTAIyIaH KOpray
CEJICKTUBTUIIK IEH CEe3IMTa/IbIK TajlanTapblHa ColKec
Kelyl YLIH, OJ KOPFaHbBIC CE3IMTaJ/IBIFBIHBIH TOKKA
TOYEINAIIIriH O0JIABIpMayFa MYMKIH/IIK OEpeTiH HOJIIIK
TI30€KTi KepHeyre KaThICTHI aFbIMIArb! (paza mpuHIHMIT
OoMBIHIIIA XXYPri3inyi THIC.

2. OkmayriasraH OeHTapamThl XKeliiepai Kopray
eKi ece Jkepre TYMBIKTaly Ke3iHze Oip CeKyH immiHze
20 xA perTi TOKTap arbim xKatkaaga 0,5 A skoHe omaH
JKOFaphl aKayJbIK TOTHI Oap jKeiiyiepae maimasaHyra
MYMKIHIIIK O€peTiH KETKUTIKTI Ce31MTalIbIKKa, IIyFa
TO3IMIUIIKKE JKOHE TEPMHUSUIBIK TYPAKTBUIBIKKA He
00JTyBI KEpeK.

3. OHepkacin LIBIFAPATHIH OarbITTBIK
KOpDFaHBICTAp, OJICTTe, OKIIayJaHFaH Oefitapar
KeJinepae KyMbic  icteyre apHanraH. JKepre

TO3IMALUIITT TOMeH Oyl KOpFaHBIC camap aiMarbIHBIH
HIeKapachlHIa KyMbIc ictedmi. JKorapel KapChUIBIK
Ke3iHze onap Ce3IMTaJIABIFBIH HKOFaITa/Ibl
(MakcHMangpl  Ce3IMTANOBIK  OYPHIMIBIHAA  eMecC
KYMBICKa OaiIaHBICTHI). MeEIcasl,
KO3FaITKBIIITapAbIH, TpaHCc()OpMaTOpIapAbIH JKOHE
T.0. Opamanapaarbl ©THENI Kelepri apKbUIbl KbICKa
TYMUBIKTALy CUSKTBIL.

4. ChIdBIMABUIBIK TOKTHIH KOMIIEHCAIUSICHIMEH

xeminepne Oip dasanel  akayJgapaaH —KOprayabl
KYpyIblH Oenriii NpUHLIUNTEPIH Tajnay, €H YIKEH
ApTHIKIIBIIBIKTAD ~ AKAYJbIK  TOKTBIH  OEJICeH/i
KOMITOHEHTIHIH OarbITBIHA acep eTeTIH

KOpFaHBICTAPMEH KaMTaMachl3 €Tilyi KepeK eKeHiH
kepcetTi. Oxap KbICKa Mep3iM/i e3/iTiHeH )KOHBUIaTBIH
JKepre TYHBIKTaIyIapabl TY3eTe allajbl, OKIIayIay IbIH
KBICKa Mep3imMai Oy3bUTYBI TYPaKThl METall KBICKa
TYHBIKTAIyFa afiHaJIFaHIa KaiTa )KYMBIC iCTEH anajsl,
KeJl JKETKUIKCI3 KOMIIEHCAIMs PEeXUMIHE OTKEHJIE
KYMBIC ~ KaOINeTTLNIriH  cakrail  amagsl  KOHE
OKIIIAyJIAHFaH JKENJIepe maiganaHyra 0oJaabl KOHE
OeliTapan pe3ucTop apKbUIbI KEPre TYHBIKTATFaH.
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AHHOTAIHUSA

OZ[HOf/i W3 Ba)KHEHIIINX 3aJ1a4 HOZ[SGMHOﬁ TUAPOJAUHAMUKHU SABJIACTCA CO3AaHUC U PA3BUTHE MCTOAOB OIIPCaAC-
JICHUA KOJIJICKTOPCKUX CBOMCTB He(I)TeFaSOBLIX I1J1aCTOB. FI/IZ[pO,Z[I/IHaMI/I‘IeCKI/Ie METOAbI UCCIICAOBAHUSA IIJIACTOB U
CKBA>XHH Jat0T BO3MOXKXHOCTD IIOJIYYHUTh Q)HHLTpaI_[I/IOHHO-CMKOCTHBIe napaMeTphl IU1aCTa, HA OCHOBAaHUH KOTOPBIX
MPOCKTHUPYIOTCA U OCYHICCTBIIAIOTCS TPOLCCChI LIO6LI‘II/I, MIPOBOAUTCS aHAJIN3 paspa60TK1/I MeCTOpO)I(Z[eHPlﬁ.

Abstract

One of the most important tasks of underground hydrodynamics is the creation and development of methods
for determining reservoir properties of oil and gas reservoirs. Hydrodynamic methods of studying formations and
wells make it possible to obtain filtration and reservoir parameters of the formation, on the basis of which produc-
tion processes are designed and carried out, an analysis of field development is carried out.

KJ'IIO‘IeBBIe CJIOBaA: TUAPOAMHAMHNYCCKUE UCCIICAOBAHUA, UHAUKATOPHAsA KpUBas, KprUBasi BOCCTAHOBJICHUA
JaBJICHUA, ,Z[e6I/IT, MPUEMUCTOCTDH, CKBA’KMHA.

Keywords: hydrodynamic studies, indicator curve, pressure recovery curve, flow rate, pickup, well.

Beenenune. I'mapoarHaMuYecKue HMCCIIETOBAHUS
MPOBOJIMIINCH TTPU HEYCTAaHOBUBILIEMCS peXXUME (DHITb-
TpalMi — METOJ] BOCCTAaHOBJICHHWS NaBJICHUS WM TPH
YCTAaHOBHMBIIEMCSI peKHMe (QHUIBTPALMH — METOJ yCTa-
HoBUBIIHXCST 0TOOpOoB (MYO). HccnenoBanus merto-
qoM MYO B ckBaknHax MecTtopoxxaenus: Kapaxanbac
MPOBOJIMIIM B TIEPBBIE TOJIbI Pa3pabOTKH MPH IKCILTya-
Tauuu MX (OHTAHHBIM CIOCOOOM, MOCIE IepeBoia
CKBO)XUH Ha MEXaHU3MPOBAaHHBIA CIOCOO IKCILIyarTa-
nuu uccienoBanuss MYO mpoBoawiu KpaitHe penko.
BonpmmucTBO Hccneaoannii MY O npoBoguinuck npu
3a00fHOM J1aBJICHWM BBIIIE€ WJIM PaBHBIM JaBJICHHUIO
HachIIEHUs HeTH ra3om.

ITpn 06paboTke KPUBBIX BOCCTAHOBJICHHS JaBJle-
Hus (KBJI) Bo3HMKaaM MHOTOYHCIICHHBIE MPOOIIEMBI,
CBSI3aHHBIC C HEOIPEIEICHHOCTBI0 BHIOOpPAa BHIOB
KBJ. 310 00BACHAIOCH 0OCOOCHHOCTSIMI MECTOPOKIC-
Hus KapaxanOac: Oospiast BA3KOCTh HE(PTH, BBICOKAS
TOHKOCJIOMCTasl HEOTHOPOAHOCTh IUTacTa, oOpa3oBa-

HHUE MPOOOK ITecka Ha 3a00sX CKBaXXHH U Jp. B ocHOB-
HOM HCCJIEIOBATIICH HEOOBOJHEHHBIC CKBAYKHHBI HITH
CKBa)XXHMHBI, C 0OBOAHEHHOCTHIO MpOoAyKuuu 10 10%.
Wurepnperanus KB/] ocnoxHsinack enie U TeMm, yTo
HEKOTOPBIE CKBAXXUHBI UCCIICIOBAIIUCH TPU 3a00HHOM
JABJICHUM HUKE JAaBJICHHS HACBHIICHUS HE(GTHU rasom.
IToaTOoMy, C y4€TOM BBIIIEU3I0KEHHOTO, PE3YIbTAThI
obpabotku 6onpmmHCcTBa KB/I cnenyer cuuraTs npu-
OJIMKEHHBIMU.

B tabnuie 1 mpuBeneHs! pe3yiabTaThl UCCIE0BA-
HUH CKBAXWH Ha [ICHTPAIILHOM YJacTKe (cTapas TeppH-
Topusl) o JaHHBIM U3 Texcxemsl 1984 . [1], Anamusa
paspabotku M. Kapaxxanbac 1993 r. u I[IpoekTa paspa-
6otku 2017 1. [2].

Paz0OypuBaHne MeCTOpPOXICHHS 3a TpeaeiaaMu
LEHTPAJIbHOTO yyacTka Hauanoch ¢ 2000 r.

B Tabnumnax 2 u 3 npuBeeHbI Pe3yabTaThl OIpe-
neneHust K03 PUIIMeHTOB MPOAYKTUBHOCTH IO JaH-
HBIM HcclienoBaHni ckBaXMH MYQO Ha BOCTOYHOM M
3aMaJHOM yJacTKax.
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Tab6muma 1
Pe3ynbTaThl HCCIIEIOBAHNN CKBKHMH HA IICHTPAILHOM YYaCTKe
Haunmenosa- | Kosi-Bo g & Koa-Bo g & Koa-Bo 42'3 &
HHe = 2 5 = 2 5 = 2 5
= = L = =] o @ = =] o @
= = = S = = = = e = = 5 = e =
= 5 S = = = = 5 S = = = = 5} S = = =
= =y R v = @ = =y R o = O = =9 R o = o
% o) 2 = z 5 % o x| £ & % o 2 = z 5
g | 2 it = s = e = s = e =
& 2 = :Q' & 2 = :Q' & 2 = é-'
g = b = b =
O0beKT | 1 11
pa3padboTku
Koadpdrmment | 20 | 20 | 5.6- 61 |62 | 1.6- 18 |18 | 1,0 -
MIPOJyKTUBHO- 168 260 37
CTH
m3/cytMITa
[ponwuae- 34 | 57 | 0.02- | 1(A)- 184 | 192 | 0.02- | 29(T)- |14 | 14 | 0.02- | 16
MOCTb, MKM? 5.9 2.2 (B, 16.7 | 1.4 (D) 6.7 (10-1)-
B) 1.2
(1O-11)
ITnacroBas 26 27 30
TeMIeparypa
°C
HavaneHoe 2.1- 2.9%** 3.8- | 4*** 3.6- 5.1%**
IJIaCTOBOC 5.2 (BBI)- 51 5.6
JaBJIEHUE, 3.9
MIla (IITB)
Tabmuna 2
Pe3ysbTaThl Mccae0BaHUN CKBaKMH BOCTOYHOT'O U 3amaIHOr0 y4acTKoB | oobexTa MYO
Koa-Bo ﬂé S Koa-Bo > 3
) = ) =
= g = g
= » 5 JE 3 =
H : - g g : = g g
anMeHOBaHHe z § g E S E z % g E cz
% = = = % = = =
< fse} = < o = =
2 = = =3 ) = = o
g = = g = =
OOBeKT pa3paboTKu | -3anman | -BocTOK
Koapduuuenr mpo-
JTYKTUBHOCTH 4 4 52 -132.7 80.7 5 5 54-375 24.6
m%/cytMITa
Tabmuma 3
PesynbTathl HccneJoBaHU CKBaKUH BOCTOYHOTO U 3ananHoro ydactkoB I u Il o6sexroB MYO
Koa-Bo é © Koa-Bo é o
B = & S E = = £ S =
= = S = 3 = = S = g5
HaumenoBanue = ) 23 z 2 = 9 g 5
% o g5 == % oy g5 S =
s B = Sz s B o= S =
& = = =3 2 = = =]
= = = % = =
OO0BeKT pazpaboTKu I1 00BeKT-BOCTOK IIT 00beKT- BOCTOK
Koa¢ppunnent npo-
JTYKTUBHOCTHU 7 9 16.3 - 60 30.7 27 31 0.7-12 6.1
m*/cytMIla

B nemnom ko3 huimeHTs NpoayKTHBHOCTH CKBa-
JKMH 3HAYUTENILHO Pa3InyaloTcs Kak 110 y4acTKaM, TaK
o0 00BEKTaM pa3pabOTKH, YTO CBSI3aHO C HEOTHOPOJ-
HOCTBIO BCKPBITBIX CKBa)KMHAMH (DHIBTPALIMOHHO-EM-
KOCTHBIX CBOHMCTB IUIACTOB-KOJUIEKTOPOB, KaK II0 ILIO-
Ay, TaK M 110 pa3pesy.

[TnacToBoe naBlieHWE HA MECTOPOXKICHHU OIIpe-
JIeTsieTCsl MyTeM pPa3oBBbIX TIIyOMHHBIX 3aMEpOB BO

BpeMsi octaHoBOK ckBaxkuH Ha KPC, IIPC, nytem ne-
pecdeTa dYepe3 CTaTHYECKHE YPOBHHU JKHIKOCTH, a
TaK)XE MIPU MPOBEACHUN TUAPOAMHAMHWYCCKUX HCCIIC-
JIOBaHW MeToa0M BoccTaHoBieHUs mapieHus (KBJ]
npu npoeneHuu [ MC-k), METOIOM BOCCTAHOBJICHUS
ypoBHs )kHIKOCTH (peructpanus KBY) u metogom mna-
nenus nasnerus (KI1J). C 2012 roma Ha ycThe CKBa-
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JKWH, SKCTUTYaTHPYIOIIUXCS MEXaHU3UPOBAHHBIM CITO-
co00M, yCTaHABIUBAIOT TUIAH-ITAH0BI C TIEBI0 TPOBE-
JIeHHS Te0(DU3NICCKUX UCCIICTOBAHUN U 3aMEPOB IlIa-
CTOBOI'O JaBJIECHHUS.

3a aHATU3UPYEMBIH MEPUOJ]] HA MECTOPOKICHUH
OBLIIO BBIMONIHEHO 425 uccnenosannii B 402 cKBaXu-
HaX, U3 HUX 275 rugpoauHamuydeckux u 150 nuarHo-
CTHYECKHX HccaemoBanuii. M3 425 uccneposannii 145
BeInoTHEHO MeTomoM KB/, 48 uccnenosanuii KBY, 60
nccaenoBanuii KITJI, 20 uccnemoBanmii KITY u 2 wuc-
ciegoBanusd - MYO. Kpome Toro, B 148 ckBaxmHax
o110 3apeructpupoBano 150 murn-KBY mpu quarso-
CTHPOBAaHUH HACOCHBIX yCTaHOBOK (Tabum. 2.4). B xone
HMHTEPIPETALNY U aHAJIN3a KPUBBIX OMPEACISIIUCH MO-
JIeNlb M THIT TCYCHHUs, MPOHHUIIAEMOCTh, CKUH-(DAKTOD,
IUTACTOBOE JIABJICHUE, IPOTYKTHBHOCTb, THE30MPOBO/I-
HOCTb M THIIPONIPOBOAHOCTH iacta. [lonydyeHHsie mna-

paMeTpsl MO3BOIMIIN OLIEHUTD (PIIIBTPAIIIOHHBIE CBOM-
CTBa pa3padaTbIBaeMBIX 00BEKTOB, MO00paTh HAaNOO-
Jiee ONTUMAIIBHBIN PEKUM SKCIUTYyaTaI[|H, TEM CaMbIM
TIOJI/IeP)KUBATh KOHTPOJIb HaJl IIPOLIECCOM pa3paboTKy.

Pe3ynbTathl Miccae10BaHU MPEACTABICHBI B Ta0-
nmuiax 2- 4.

Bce uccnenopanus meromom KBJI Obutu BBITION-
HeHbl cepBucHoW kommnanueid TOO «KazPocI'eodu-
3uka». Kommanmeir TOO CII «Oiin Cmapt Texnomon-
JKFIC» BBITIONHSJINCH MCCICIOBAHUS METOIOM KPHBOH
nmagerus yposus (KIIY) u kpuBoli majeHns TaBICHUS
(KITJ) ra 20 HarHeTATEIHHBIX CKBAXHHAX TIPH MIPOBE-
JIEHUU TPACCEPHBIX MCCIEAOBAHUN C IOCIENYIOIIEH
HHTepIpeTanueil Ha nporpaMMHOM Komiuiekce WTA,
octanbHble uccneaoBanus — TOO «AncTpon» ¢ nmocie-
Jyoliei 00pabOTKOW NaHHBIX MPU KCIOJIH30BAHUU
MIpOrpaMMHOT0 KoMIulekca «PanSystem».

Tabmuna 4
PaCHpe}]eﬂeHI/Ie BBITIOJTHCHHBIX HCCHeHOBaHHﬁ 10 06’LeKTaM 1 ydacTKaM
Ilorno- .
?Eﬁ//l]é“n Ientp 2:;1( Cesep | 3amajx | mieH. 1 2 3 1+2 | 2+3 gf;]rmn
psIBI

2013 24 18 1 6 1 19 17 13 1 50
Junar/KBY 13 14 1 2 11 10 9 30
KBY 4 4 2 3 4 3 10
KIIJT 7 2 1 5 3 1 1 10

2014 82 36 4 8 58 40 | 23 9 130
Junar/KBY 27 35 4 4 26 24 | 15 5 70
KBY 50 25 16 5 4 50
KIIJT 5 1 4 7 3 10

2015 84 22 18 34 78 51 | 27 3 1 160
Junar/KBY 5 10 16 19 29 10 8 3 50
KB 40 9 1 19 20 | 11 50
KBY 8 2 2 6 15 3 18
KI1JT 22 1 8 2 14 13 5 1 33
KITY 7 7 7
MYO 2 1 1 2

2016 66 11 1 7 30 26 15 | 13 1 85
KB 39 4 2 14 9 8 13 1 45
KBY 9 6 1 4 10 6 4 20
KI1JT 18 1 1 6 11 3 20
Oo0mumii uTor 256 87 24 55 1 185 | 134 | 78 | 25 3 425

B pesynbrare uccienoBaHUi OBUIM TOJyYEHBI
JIaHHBIE O HAa4YaJlbHOM TEpMOOAPHYECKOM COCTOSHHU
IUIACTOB, BCKPBITHIX B 3TUX CKBAXKHHAX.

3aMepeHHBIE NaBJICHUS 0 HOBBIM CKBaYKHHAM
ObpUTH TIpHBeNEHB! K NepBoHadanbHOH oTMeTke BHK:
o | o6vexty Munyc 300 M, o II 06vexTy MunyC 315
M, 10 III 06BexTy - 3amamHbIil yyacTok MUHYC 440 M,
BOCTOYHBIH ydacTok MuHyc 400 M.
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1. BJI. JIsicenko «Pa3paboTka HETSIHBIX MECTO-
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AHHOTAIHSA

Pa3paboTka He(hTIHBIX MECTOPOKICHHUIA CO CIOKHBIM T'€OJIOTHUCCKUM CTPOCHHEM U (HU3UKO-XUMUUYCCKUMHU
CBOMCTBAMH (I)J'IIOI/IZ[OB, HACBIIICHHBIX B MPOAYKTHUBHBIX KOJUICKTOPAX, OCYHICCTBIIACTCA € MPUMCHCHUCM THAPO-
JUHAMHNYCCKUX, (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX, MCXaHHUYCCKHUX U TCIIJIOBBIX METOJOB BOSHeﬁCTBHﬂ. Z[aHHLIe MCTOABI I103-
BOJIMJIM HanOoJiee MaKCHUMaIbHBIMH TEMIIAMH BECTHU 0T60p HU3BJICKACMBbIX 3a11aCOB HG(I)TI/I, HO, TEM H€ MCHEEC, CO
BPEMCHCM BBISIBUJIIOCH MHOXKCCTBO OTACIIBHBIX YYACTKOB 3aJICKH, 3alldCbl KOTOPBIX BLIpa6aTBIBaJ'II/ICL HU3KUMU
TCMIIAMH.

Abstract

The development of oil fields with a complex geological structure and physico-chemical properties of fluids
saturated in productive reservoirs is carried out using hydrodynamic, physico-chemical, mechanical and thermal
methods of exposure. These methods made it possible to select recoverable oil reserves at the fastest possible pace,
but, nevertheless, over time, many individual areas of the deposit were identified whose reserves were being de-
veloped at a low rate.

KiroueBble cioBa: pa3pa60TKa, 3aJICKb, MOJIUMEP, AABJICHUA, Z[e6I/IT, MNPOHUIIAEMOCTb, CKBA>KUHA, Z[€6I/IT,
He(I)TB, KOMIIO3UIIHA.

Keywords: development, deposit, polymer, pressure, flow rate, permeability, well, flow rate, oil, composi-

tion.

Benenne. JlnuTenbHas SKCIUTyaTalus 3aJICXKH,
YepeJOBaHNe 30H IUIacTa C BBICOKMMH U yXY/IIICH-
HBIMH  (pHIIBTPAIIMOHHO-EMKOCTHBIMH ~ CBOMCTBaMH,
00yCIIOBJICHHOE HEOIHOPOJHOCTHIO IIacTa, aedopma-
IIUsl CHCTEMBI Pa3pabOTKU M3-3a MPOCTOEB M O€3Ieii-
CTBHSI CKBXKHH MPEAOTIPEIEIHIN NU30UpaTeIbHOE IIPO-
JIBIDKCHHE BOJABI 110 HauOoJiee MPOHMUIAEMBIM MpO-
wiactkam. Jma  mepepacmpeneneHuss  JBMKCHUS
(UIBTPAIMOHHBIX TIOTOKOB BOJBI B KOJJIEKTOpax M
YBEJIMYCHHUS] 0XBaTa 3aBOJHEHUEM, HEOOXOIUMO IPH-
MEHEHHE TEXHOJIOTHI 0O0ecrneunBaonuX 3TOT IIPO-
necc. [1]

OnmHuM M3 MakcuMaibHO 3((EKTHBHBIX W TeEp-
CMIEKTUBHBIX METOJIOB CTaOWIM3AIMU TOOBIYM HedTH
SIBJISIFOTCS] (PU3MKO-XMMHUYECKHE TEXHOJIOTHH, OCHOBAaH-
Hble Ha MPUMEHEHHH 3aKa4KH MOJIMMEPHBIX KOMIIO3H-
LIUH.

Cpeau HCHONB3YEMBIX METOJOB IOJUMEPHOTO
BO3JIeiicTBUsL HanOosee 3(GQEKTUBHBIM I10 yBEIHUYe-
HHIO BBIPaOOTKH 3aM1acoB M 3aMEIJIEHUIO TEMIIOB T 1e-
HUS 10OBIYM HE(TH SBISIFOTCS] TEXHOJIOTHH, OCHOBAH-
Hble HAa NPUMEHEHUH BOJIOPACTBOPHMBIX ITOJMMEPOB
(CIIC-cumutele  monauMepHble cocTaBbl). CyIIHOCTB
TEXHOJIOTHUH 3aKiIiovaeTcs B OJIOKMpPOBKE Haunboiee
MPOHUIIAEMBIX 30H I'eJIEBBIMH COCTABAMH, B PE3YJIbTATE
4Yero MpPOHUCXOAUT TepepaclpesieficHne odbema 3a-
Ka4K{ BOJBI, KaK 110 TOJIIMHE, TaK U MO IJIOMALHN 3a-

JISKU U MPUMEHEHUIO K pa3paboTKe paHee HEOXBAaUCH-
HBbIX HJIM MAJIOOXBAYCHHBIX 30H IlJIaCTa 3aBOJHCHHUCM.
[2].

3amava paBHOMEPHOCTH BBIPAOOTKH IIACTOB MPU
HAJIMYMN OCJIOKHSIONIMX T'e0JI0ro-(PpHU3NIECKUX YyCIIo-
BUH (pac4JI€HEeHHOCTh, HEOJHOPOIHOCTH 10 MPOHMIIA-
€MOCTH, HAJIMYUEC BBICOKOIIPOHUIIAEMBIX N O6BOI[HCH-
HBIX 30H) YCIICIIHO PEMIaeTCs C TIOMOIIBIO BO3JCH-
CTBHSI Ha IUIACT Teleo0pa3yomUMHI MTOJTUMEPHBIMHI
COCTaBaMH, CIIOCOOHBIMH MPOHHUKATH BIIyOb BBICOKO-
MPOHUIIAEMBIX 30H HAa 3HAYHUTENBHBIC PACCTOSHHS U
3¢ (GEKTHBHO PETYIHPOBATH PACIPEICICHUE MOTOKOB.
OCHOBHBIM Ha3HAYCHHEM 3aKAYKH MMOJUMEPHBIX KOM-
HO3HHHﬁ ABJIICTCA BBIPABHUBAHUE HCOJIHOPOIHOCTH
TPOAYKTHUBHBIX IJIACTOB 3a CUCT CHUIKCHUS ITOJABHUKHO-
CTH BBITCCHAIOIIETO arcHra B BBICOKOIIPOBOJIAMINX
IportaCTKax W MOBBIMICHHUA OXBaTa IJiacTa 3aBOJIHEC-
HHUEM KaK 11O MOIMHOCTH, TaK U I10 IMPOCTUPAHUIO.

MHOTOJIETHHIA OIBIT TOKAa3bIBACT, YTO MPHU Ipa-
BHJIBHOM BBIOOPE TEXHOJIOTHUHU C YIETOM WHIUBHIYANb-
HBIX OCOOCHHOCTEH IUIaCTa M KOHKPETHBIX YCIOBUI
pa3pabOTKU MECTOPOXKICHHS, KaXKAasi TOHHA HUCIOJb-
3yeMoro nomMmepa no3possieT 100sts ot 500 1o 2000
TOHH He(TH.

[IprMeHeHne CIIUTHIX MOJTUMEPHBIX KOMIIO3UITUH
o0ecrieynBaeT CO3JaHWE MOTOKOOTKIOHSIONINX JKpa-
HOB, KOTOPBIE TIO3BOJISIOT: [1].
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- CHH3WTH PacXoj BOABI MO MPOMBITEIM BBICOKO-
MIPOHHUIIAEMBIM TIPOILIACTKAM;

- TepepacrpeieanTs (QUIBTPAIMOHHBIC MOTOKU
IO TUIOINAM U pa3pe3y o0padaThIBACMOr0O yyacTKa 3a-
JICKU;

- MOJKIIIOYHTH B TPOIIECC pa3pabOTKU HE BOBJIEC-
YCHHBIC He(DTEHACHIIIEHHBIC MTPOIUIACTKH U 30HEI C TI0-
HIDKCHHBIMH TIPOHUIIAEMOCTSIMHU, paHEe HE OXBavCH-
HBIE WIH c71a00 0XBaueHHBIC 3aBOTHCHHAEM.

CyIIHOCTB TEXHOJIOTHH 3aKITI0YaeTCs B T0OaBKe K
3aKauMBacMOMY B IUIACT PACTBOPY MOIMMEpa HE3HAUH-
TENBHOTO KOJIMYIECTBA (COTHIE JOJH MPOIICHTA) CIIIHBa-
FOIIETO areHTa, MOJT BO3JCHCTBHEM KOTOPOTO IPOHUCXO0-
JUT CTPYKTYPUPOBAHHE MaKPOMOJEKYJ IOJIHMEpa B
MOPHCTOI cpene ¢ oOpa3oBanueM res. [Tpu 3Tom, qua-
Ma30H BO3MOXKHBIX 3HAYCHUI (hakTopa U OCTATOYHOTO
(hakTOpa COMPOTUBJICHUS CIIUTHIX MOJUMEPOB MOXKET
OBITh B THICSIY M OoJiee pa3 BhIIIe, UeM Y pacTBOpa IMo-
nuMepa 0e3 CIIMBaTes.

KomngectBo mononauTEeNEHON 100BITOM HETH 32
cuet npumenenus CIIC 3aBUCHUT, B 3HAUUTENBHOH cTe-
TICHH, OT BSI3KOCTH BBHITECCHIEMOU He(PTH, CBOICTB KO-
JIeKTOpa (B 9aCTHOCTH, CTEIICHH HEOIHOPOIHOCTH) U
00BOHEHHOCTH TPOAYKIHUH Ha MOMEHT BHEIPEHUS
Meroza. [2].

PacuneHeHHOCTh MJIacTa, YepeoBaHHe U30IUPO-
BaHHBIX MPOJYKTUBHBIX MPOIJIACTKOB SIBIISIETCS OJ1aro-
NPUATCTBYIOIIUM (haKTOPOM IIPUMEHEHHS reneodpasy-
IOIHUX MOJIUMEPHBIX KOMHO?)HI.[I/Iﬁ. CTeHeHI) HCOJHO-
POAHOCTH ILIACTA IO MPOHUIAEMOCTH (KOA(PPHUIIUESHT
BapHaIliN) HEe TUMHTHPYET IPUMECHEHHUE TIOJTMMEPHOTO
BO3ACUCTBYS, a JIUIIE BIUSCT Ha BEIOOP TEXHOIOTHH.

Bsi3kocTh HEPTH B TUTACTOBBIX YCIOBHAX MOXKET
HaXOIUThCs B Ipepenax ot 1-ro go 100 mIla*c. Himk-
HUM TIpeie’ MPOHUIIAEMOCTH YCTAaHABIUBACTCS, WC-
XOJIS1 U3 YCIIOBHS COXPAHEHUS TEMIIOB 0TOOPA JKHUIKO-
CTH B IIEPHOJ] 3aKAUYKH BHICOKOBS3KOTO pactBopa. [Ipu
OuYCHb HHU3KOW MPOHUIIAEMOCTH BO3MOXKHBI OCJIOXKHE-
HUS B MPOIECCE 3aKAUYKH KOMIIO3UIUH. J[nana3oH u3-
MEHEHHS ITPOHHIIaeMacTH xKeaTelieH B npezenax 0,02-
2 MKM?, IpMEMHCTOCTb CKBAYKHHBI IpU paboueM 1aB-
nenun HarHeranus Gonee 100 m%/cyt, Ho menee 500
m%/cyr. Temmneparypa B IUIacTe JOJKHA ObITh HMKE
TEMIepaTypbl MOTepH (PU3HKO-XUMHUYECKHUX CBOWCTB
TeNICBOM KOMIIO3UIIMM M MOXET JOCTUTaTh MAaKCH-
mansHo 120°C, opHako HawsydinMe pesyJsbTaThl J0-
CTHTAIOTCS, €CIU TEeMIIepaTypa IUIACTOBOW BOIBI HE
npesbimaet $0°C. [1]

Ilo MuHepanu3auuu W XHUMHYECKOMY COCTaBYy
BOZBI-PACTBOPUTEIISI OTPAHUYEHUH HET, IOILy CTUMO CO-
JIep’KaHue B BOJIE JKeJie3a U CEpOBOIOPOAa JI0 2 MI/I.

BbI00Op KOHKPETHBIX MapOK IOJIMMEPOB OIpe/e-
JACTCA TEXHOJOTHUAMU UX NPUMCHCHUA, CBOMCTBaAMH
pacTBOPUTENS,, CTOUMOCTBIO MOJMMEpa M YTOYHICTCS
MPU TIOJTOTOBKE TEXHOJIOTHYCCKHX IIIAHOB, COCTABIIS-
EMBIX TI0 KXKJIOMY OOBEKTY Ha MOMCHT Hadaia paboT
O pean3alui PEKOMEHIYEMbBIX TEXHOJIOTHA.

[Ipu nmpUMEHEHUH CIIMBAIOIIMXCS MOJIMMEPHBIX
COCTaBOB MOTYT BO3HHKHYTh CUTYAIlHH, TPH KOTOPBIX
HE0OXOUMO paspyliaTh 00pa3oBaBIIMICS B IUIACTE,
TpyOax Wiu IpyromM 000pyIOBaHUH TEIIb.

Takue cuTyalluy MOT'YT BO3HUKATh IIPH OLINOKaX
B [IPUTOTOBJICHUH 3aKaUWBAEMbBIX KOMIIO3HLIMH: HOITY-
YEHUH OBICTpPOpEarupyromux COCTaBOB, 00pa3yrOIINX
reJM B MOBEPXHOCTHOM M TIOA3EMHOM 00OpYJOBaHUU
(Tpybax).

Taxoke OBIBAIOT Cly4au, KOT/a OCYIIECTBISIETCS
3aKa4yKa KOMITO3ULIMH B HEJIOCTATOYHO U3y4YEHHBIE I1J1a-
CTBHI ¥ BO3MOKHO aHOMAJILHO CHJIBHOE CHUKEHHE MpH-
eMHUCTOCTH CKBaXUHBEL. Torma BO3HHMKaeT HeoOXOIu-
MOCTB B IIPUMEHEHHUH TEXHOJIOTHI U peareHToB, pa3py-
HIAIONIHX T'eJIb.

Jl71st 3TOr0 MOYKHO HCIIOJIB30BaTh HoOaBICHHE He-
opranmueckoir kuciotsl (HCI, HZSO4). Coneprxanne

KHCJIOTBI JIOJDKHO oOecrieunBaTh cHikeHue pH pac-
TBOpa NPHONU3UTENBHO 10 ABYX exuHul. [Ipu sTom
CIIEIlyeT yYUTHIBaTh pa30aBICHUE PACTBOPA KHCIOTHI
TIPU €€ IPOHUKHOBEHHUH B TEllb.

Ho Gonee 3¢ ¢pexTHBHBIM, 10 CPaBHEHHUIO C IIPH-
MEHEHHEM KHCJIOT SBJIACTCS MCIIONb30BaHHUE AJISI Pa3-
pYLIEHHUs Telsl CWIBHBIX OKHCIuTened. B kauecTBe
OKHCJINTENEH MOTYT OBITh HCIOJIB30BAaHBI OMXpPOMAT
HaTpus (Kajaus), IepMaHraHaT Kajus, pa3ludHbIe Ie-
pekucHble coeauHeHusl. DM EKTHBHBIM peEareHTOM
JUISL pa3pylIeHus MOJMMEPHBIX Lieneld B BOAHBIX pac-
TBOpax sBJIseTcs runoxsaoput Hatpus - NaClO.

[TepenBukHasE YCTaHOBKA IO MPHUTOTOBJICHHIO U
3aKayke MOJIMMEpPHBIX pacTBopoB YJIP-32M coznana
JUTSL TEXHUYIECKOTO 00ECIIeUYCHNS TEXHOJIOT MY MOBBIIIIe-
HUS He(pTeOTHaun IUIACTOB ITyTeM 00paldOTKH HedTe-
HOCHBIX IUTACTOB CIIUTHIMHU MTOJIUMEPHBIMH CHCTEMaMHU
(BomHBIE PACTBOPHI MOJIMAKPHIIAMHU/IA U CITUBATEIS TIO-
TUMepa).

O6opynoBanue ycraHoBok tuma Y /IP-32M mo3-
BOJISIET MTPOM3BOAUTH HETIPEPHIBHOE IPUTOTOBJICHUE U
3aKauyKy B CKBR)XUHY rejeo0pas3yromx MOJIUMEPHBIX
CHCTEM C TOYHBIM Y4ETOM pacxoja 1 J03UPOBKOii pea-
reHTOB. J{J1sl IPUrOTOBJICHUS OJIMMEPHBIX PacTBOPOB
UCIIOJIb3YETCsl TEXHUYECKask BOJIAa U3 CHCTEMBI MOZJIEp-
YKaHUI IIACTOBOTO JAABJICHUs, KOTOPAs I0/1aeTCs HETIo-
CPE/ICTBEHHO B yCTaHOBKY 101 1aBJIICHHEM.

B KOMIIJIEKT MOCTaBKH YCTaHOBKU BXOAUT (QUIIBTP
JUISL OYMCTKH TEXHUUECKO BObI o1 AaBiaeHueM. O6o-
pYyJOBaHHE YCTAaHOBKM pabOTaeT B PyYHOM PEXHME C
aBTOMAaTHYECKOH OJIOKMPOBKOW pabOTHI IPH HEUCIIPAB-
HOCTsIX. JIJIsi HArHETaHUs! B CKBOKHUHY IMPUTOTOBIICH-
HBIX PacTBOPOB NPHUMEHSETCS HACOCHAsh yCTAaHOBKA C
TPEXILTYHXEPHBIM HACOCOM BBICOKOT'O JIABJICHHUS U Pe-
TYJIMPYEMBIM JJIEKTPHYECKUM MPUBOIOM, KOTOpasi pa-
6oTaer mpu MuHUMaIsHOM moxamnope 1o 0,01 MIla Bo
BCACBIBAIOIIEM TPYOOIIPOBOJIE.

[t obecnieyeHns: COXpaHHOCTH M KaUeCTBEHHBIX
XapaKTEePUCTHK HMCIOJIb3YEMBIX XUMPEAreHTOB B KOM-
TUIEKT MOCTABKH YCTAHOBOK BXOJIUT BCIIOMOTATEIbHBIN
aBTO(YProH CIENHAIbHOW KOHCTPYKIHHU. YCTaHOBKH
tuna Y/IP-32M paGoraror 3QEeKTUBHO B CIIOXKHBIX
KIIMMaTU4ecKux yciaoBusx. CpeaHss HapaboTka B IO
OJTHOH ycTaHOBKHM cocTaBisieT He MeHee 3800 gac, 4uto
cocraBisieT 50 CKBaXXHH B TOJ NPH CPEeAHEM 0OBEME
400 M3 Ha | CKBaXXUHY.

CuctemMa 3IEKTPOHHOTO YIPABJICHHS OCHAIIECHA
MIPOTPaMMHPYEMBIM JIOTHIECKHM KOHTPOJIEPOM, TIep-
COHAJIbHBIM KOMITBIOTEPOM (CTAllMOHAPHBIN MM HOYT-
OyK), NPOrpaMMHBIM 00ECIIEYEHUEM U TIpeIHa3HaueHa
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JUIsL OpraHU3aLMK B3aUMOCBSA3aHHON PabOThI TEXHOIO-
THYECKOTO 000PYAOBaHHS YCTAHOBKH C IEJBIO 00ecTe-
YeHUsI 3aJJaHHBIX [TapPaMEeTPOB TEXHOJIOIHYECKOTO MpPOo-
ecca, JJIs OIepaTUBHOTO KOHTPOJISI pab0TOCIIOCOOHO-
CTH O00OpYAOBaHUs, Ui PErUCTPalMK IapaMeTPOB
TEXHOJIOTHYECKOTO Tpolecca, Al BU3yallu3aluu Co-
CTOSIHHSI 00OPYNOBaHUS M MapaMeTPOB TEXHOJOTHYe-
CKOT'0 TIpoIiecca Ha JHcIuiee 00pPTOBOTO KOMIIBIOTEPA.

JlaHHast cHCTEMa IT03BOJISIET MOJHOCTHIO ABTOMA-
TH3HPOBATh TEXHOJOTHYESCKHUH MPOIECC K KOHTPOJIb 32
paboToil ycTaHOBKH, MUHUMH3HPYET y9acTHe 00CIy-
JKMBAIOLIEr0 MEpCOHala B TEXHOJOTHYECKOM IIPO-
necce, yiay4llaeT Ka4eCTBO IPUTOTOBICHHBIX PACTBO-
POB P 3TOM HE JIOITyCKaeT Mepepacxo/ia XuMpeareH-
TOB.

Ilepen HauvamoM MONMMEPHOTO BO3JAECUCTBUS
HEO0OXO0IMMO TPOBECTH re0PU3NIECKUE HCCIIETOBAHUS
CKB@KHUH, PEBH3UIO 3a00€B, KOHTPOJbHBIC 3aMEphl
MIPUEMHUCTOCTH CKBa)KHMH, TUIAHUPYEMBIX I10JI 3aKauKy
KOMITO3HMLIMHA, W YTOUYHHUTH PacdyeTHbIE TEXHOJOTrHW4e-
CKHE IIapaMeTphl 3aKauKH.

3akauka CIIC Oynmer opraHn3oBaHa WHIMBHIY-
IBHO B K&XKIyI0 HATHETATEJIbHYIO CKBaXHHY C pa3Me-
IICHHEM TiepeaBIKHON ycTaHoBKH Y /[P-32M Ha ycTbe
CKBaKUHBL. [I0AKIIOUCHNE YCTAaHOBKH Ha yCThE CKBa-
KHHBI TI03BOJISIET OCYIIECTBIIATh HHINBHIYAIBHYIO 3a-
Ka4yKy 0€3 OCTAaHOBKH JPYTHX CKBR)XUH WU TOTO KOH-
KpPETHOTO 00BEMa M COCTaBa KOMIIO3HIUH, KOTOPBIE
HEOOXOANMBI JUTs BO3JCHCTBHS HA 3Ty CKBaXKHUHY. [1].

OcHOBHBIE TEXHHYECKHE JAHHBbIC

[ubp uzgenus YAP-32M
[TpOM3BOAUTENBLHOCTD, MY/CyTKH ot 60 110 300
aBjeHue 3akauku, MIla, max imo 21,0

Pacxoj cyxoro moiuMepa 0,25 ...1,2%

Pacxo >KHIKOr0 CIIUBATEIIS 0,05...0,15 %

Temmnepartypa nepekaunBaeMoii cpeast,0C +5...480 0C

Temmnepatypa okpyxaronieit cpeas,0C -45...+45 0C
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IMpn peanu3zanuu mpomecca MOJIMMEPHOTO BO3-
JEUCTBHSI HEOOXOANMO CTpPOroe COOJIOJICHHE Hepas-
PBIBHOCTH 3aKayKW BCErO 3aINIAHUPOBAHHOTO 00beMa
KOMITO3HMLIMH ¥ PacYETHBIX KOHIIEHTPALUI peareHToB.
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B cnyuae orcyTcTBHs peakiuu Ha 3akaduky CIIC
KaKuX-JIN0O 13 BBIIICHIEPEUNCICHHBIX CKBaKUH, HEOO-
XOZMMO MPOBEJEHHE Ha HUX PadOT IO OrpaHUUYCHHUIO
BOJIONIPUTOKA.

OnmHuM 13 HauOonee BaXKHBIX (DAKTOPOB, Cylle-
CTBEHHO BJIMSIIOIIMX Ha 3(Q(PEKTUBHOCTH BHEAPSIEMBIX
TEXHOJIOTHH TTOBBIICHHST He()TEOTJauH IIIACTOB, SBJIS-
eTCsl PEeryJIsipHBIA KOHTPOJb 33 COCTOSHHEM paspa-
6OTKH MECTOPOX/ICHNUII, TapaMeTPaMH IUTACTOB U CKBa-
*uH. Heobxoanmo cTporo BBIAEPKHUBATH BCE Iapa-
METpbl PEKOMEHAYEeMOH TexHojoruu. J[us 3toro
HEOOXOANM TIIATEIbHBIH KOHTPOJb 32 Ka4eCTBOM 3a-
Ka4MBa€MBIX KOMIIO3HIUH, COCTaBOM pPacTBOPHUTEIS
(BOIBI), TEMIIOM 3aKaukKH U T.A. [2].

Tonbko MpU OCYIIECTBICHUH MOJHOTO KOHTPOJIS
3a BCEMH MapamMeTpaMH TEXHOJIOTHH MOXXHO OXHIATh
BBICOKYIO 3()(eKTUBHOCTb NPU €€ BHEAPCHUH. 3aya-
CTYIO OTKJIOHEHHS OT pa3pabOTaHHBIX M PEaU3yEeMbIX
TEXHOJIOTUA MOTYT NPUBECTH K 3HAYUTEILHOMY CHH-
JKCHHIO TEXHOJIOTHYECKOT0 3 dekra (MHOTHA 10 HYIIS)
U TIOBBINICHUIO CTETEeHN pucka. KoHTpouss 3a cocros-
HHEM pa3paboTKu 00BEKTa BKIIOYAeT B ceds cOop u
aHaIM3 JTAHHBIX 110 OOBEKTaM 3aKayKH PEearcHTOB U
BOJIbI B HATHETATENbHBIC CKBAXKUHBI, IEONTaM IO KU
KOCTH, HE()TH 1 BOABI JOOBIBAIOIINX CKBaKUH, 000CHO-
BaHME BBIOOpA pazMepa y4acTKa BO3JCHCTBHUS, pexKuMa
pabOThI CKBAYKHUH.

Jlo Hayana BO3AEHCTBUS U IIOCJIE €TI0 3aBEPILCHUS
MPOBOJSATCS PaOOTHI 10 MCCIIEOBAHUIO CBOWCTB IlIa-
CTOB M CKB@XHMH, KOTOPbIE BKJIIOYAIOT B ceOsl 3aMephbI

MIPUEMUCTOCTH CKBaXWH H, NPH HAIWYUU MaTepH-
AJIbHO-TEXHMYECKOI BO3MOXKHOCTH, CHATHE KPHBBIX
najeHusl naBieHus W npoduielt mpuemuncroctu. B
Ipolecce 3aKauky KOMIIO3UIIMM OCYILECTBISAETCS 3a-
Mep yCTbEBOT'O JaBJICHHUS.

AHanUTUYECKHH KOHTPOJIb 32 COCTaBOM M Kade-
CTBOM 33aKaUMBaEcMBIX PEareHTOB M KOMITO3ULIMI Ha UX
OCHOBE, COCTaBOM HCIIOJIb3yEMBbIX AJISI IPUTOTOBICHUS
pacTBOPOB BOJI, XapaKTEPHCTHKAMH HCXOAHBIX pearcH-
TOB SIBIAETCS HEOOXOIUMOM YacTbIO TEXHOJOTHYUE-
CKOTO MPOIECCa U OCYIIECTBISIETCA XUMHUKO-TEXHOIIO-
rrgeckoit ciryx60# «OTO — [Ipom».

IIpoBeneHne TaHHOTO KOMIUIEKCA MCCIENOBaHHUN
HE00XOANMO B IIEJIIX KOHTPOJIS 32 U3MEHEHHEM 0XBaTa
IulacTa 3aBojiHEHUEM (TIOJKITIOYEHUE HepaOOoTaromIuX
WHTEPBAJIOB, M30JISILIUS BEICOKOIPOBO/ISIINX HHTEPBa-
JIOB) H, IPU HEOOXOTUMOCTH, CBOEBPEMEHHON KOPPEK-
TUPOBKE I1apaMETPOB BHEAPSAEMOM TEXHOJIOIUU.
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FOTCS IONIOJTHUTEIIbHBIE METO/TbI BO3JICHCTBHS IyTEM HAHETAHUS B IJIACT HEKOTOPOTO 00beMa BOJIBI Uepe3 HOBBIE
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Abstract

To improve the processes of producing hard-to-recover reserves in these areas, additional methods of influ-
ence are applied by injecting a certain volume of water into the reservoir through new injection wells created by
drilling them or transferring existing highly watered wells for injection. At the same time, work is being carried

out in existing wells to increase their productivity.
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Beenenne. Hapsiny ¢ TpaauiimoHHBIME METOJAMU
JUTsI TIOBBITIeHHS d()PEKTUBHOCTH Tporiecca pa3pabdoT-
KUIPUMEHSIOTCS. 1 HOBBIE MPOTPECCUBHBIE TEXHOJO-
THH TOBBIIICHHUS HeTeoTnauu wiactoB. K HUM OTHO-
CATCS:

e 3aKayka CHIMTHIX TOJIMMEPHBIX COCTABOB;

e 3akayka mnoJuMepHoro peareHta «Temmo-
CKPHHY;

e T'mapopaspeiB mwiacrta (I'PIT);

e TepMoOra3okHucIOTHO-TIEPPOPALNOHHO-UM-
I3HOHHEIX 00paboTka (TTKIINO);

e PemonTHO — M30sAIIHOHHEIE padoTel (PUP);

e Oxsar noOsBaromero GHOHIA SICKTPOBO3ICH-
crBueM (OB);

e AxycTuueckas peaOWIUTAlus CKBaXHH U
mwiactoB (APCull);

e  TepMOUMIUIM3UOHHOE BO3/ICHUCTBUE;

o TexHosoruii AenpecCHOHHOM nepdopanuu;

e TIPITulOC;

s yMeHbIIeHnsT 00eMOB 3aKadyKH BOIBI, 00ec-
MeYeHUs] KOMIUIEKCHOTO OXBaTa BO3JICHCTBHEM, pery-
JMPOBAHUS TPOIICCCOB 3aBONHEHHS HE(TSHBIX 3aie-
JKeH, yBeTMIeHU HepTeoTJauu IIIacTOB, YTOOKI HE 10-
MyCTUTh  ONepekaromedl  BeIpaboTkm  Hambolee
MPOAYKTHUBHBIX IJIACTOB M 30H 3aJIe)KEH HEPTH Ha Me-
CTOPOXKJEHUH Y3eHb MpHUMEHsieTcs crnocold BoO3Iei-
CTBHSI Ha 3aBOJJHCHHBIC 00BEMBI TUIACTA 3aKAYKOH CIIH-
THIX TOJUMEPHBIX COCTaBOB W TOJIMMEPHO-TEIEBOTO
pearenta «TeMIOCKpPUH», OCHOBAHHBIX Ha W3O0JISAIUU
MPOMBITHIX HamboJiee MPOHUIIAEMBIX IIACTOB U OTrpa-
HUYEHUH 0TOOpa BOJBI. 3aKauyKa CITUTHIX TIOJTUMEPHBIX
cocraBoB (CIIC) m momuMepHO-TEIEBOTO pearcHra
«TeMnockpuH» MPUBOAUT K 00pa30BaHUIO OCAIKOB U
reneil B MPOMBITHIX BOAOH BBICOKOIIPOHHUIIAEMBIX TIPO-
TUTACTKAaX, YTO CHIDKACT (MIIBTPAIMOHHOE COTIPOTHB-
JIEHUE BHICOKOOOBOJHEHHBIX MTPOMBITHIX HHTEPBAJIOB U
MO3BOJIIET IIepepacpeieIUTh 3aKaYHBAEMYI0 BOY I10
HMHTEpBaJIaM, HEOXBau€HHBIM Bo3jeiicTBreM. [1]

Ho Bo3zelicTBHe Ha IIIaCT OcagKo-reneodpasyro-
[IMMHU KOMIIO3HITUSIMH HE TIPUBOJIUT K CYIIECTBEHHOMY
M3MEHEHUIO TIoKa3aTenel HeTeqo0bIuN CKBaXKHH: 3a-
kauka CIIC B BBICOKOOOBOIHEHHBIE ITOCIONMHO-HEOM-
HOPOJIHBIC TIACTHI HE TIO3BOJIMJIO CYIIECTBEHHO YBEIHU-
YUTH 00BEMBI IOTIOTHUTEIIFHON HEPTH U CYIIIECTBEHHO
YMEHBIIUTh 00BEMBI MOy THO-100BIBaeMOi BOAEI. 10
pe3ysbTaTaM MPOMBICIIOBBIX UCCIIEI0OBAaHUH A0 U I1OCIIE
3aKaYKH TOJMMEPHO-TEJICBBIX COCTABOB MBI BUJIUM,
YTO MOCcIie 00pabOTKU MPOUCXOAUT OJIOKUPOBAHUE BbI-
COKOTIPOHMIIAEMOTO MPOILIaCTKa, HO HE MPOMCXOJUT
nepepacnpe/ieNieHdss TOTOKOB (pUiIbTpanuyd 1O Tula-
CTaM, CJIeI0BaTEIbHO, HET CYIIECTBEHHOTO pocTa Hed-
TEOTIa4l HEOJHOPOAHBIX TIacTOB. HempuHuMaromme
3aKa4MBaeMYI0 BOJY JI0 BO3JICHCTBHS IUIACTHI HE pado-
tatoT 1 nocie 3akauku CIIC. CnegoBarenabHo, s yBe-
JMYSHHsI OXBaTa IUIACTOB 3aBOJHCHHEM, JJIS U3MCHE-
HUS ¥ BBIPABHUBAHUS NPOQIIICH IPUEMHCTOCTH CKBa-
JKUH HEOOXOJMM KOMIUICKCHBIH TOAXOJ: B TEPBYIO
ouepeb, He0OXOIMMO TIPOBECTH PAOOTHI IO yBEITHYC-
HUIO paboTaromnieid MOITHOCTH ITIACTOB, a 3aTeM — pa-
OOTHI 1O M3OJSAIMH TPOMBITEIX BEICOKOOOBOJHEHHBIX
nHTEepBasioB. ClleyeT OTMETHTh, YTO YTOYHEHHE TIPO-
(uneit MPUEeMHCTOCTH B BO3JCHCTBYEMBIX HarHera-

TEeNIBHBIX CKBaXXUHAX 10 U mocie 3akadku CIIC nposo-
IWIOCh HE BCETZA, YTO HE MO3BOJISIET JaTh OOBEKTHB-
HYIO OLIEHKY O pe3yJIbTaTax BO3/AEHCTBUS HAa 3aBOJHEH-
HBIE 00BEMBI TJIACTOB.

C npumenenueM CIIC Ha MecTOpOXAECHUU Y3€Hb
3a oT4yeTHblil neproy 2004r nposeneHo 71 oOpaboTox
BBICOKOOOBOIHEHHBIX Y4aCTKOB HE(TSHBIX 3aiexei. C
IIpUMEHEeHHeM peareHTa « TeMIOoCKpHH» Ha MECTOPOXK-
JeHUH Y3eHb 3a oT4eTHHIH neprosn 2004r mpoBeneHo
91 00paboTOK BEICOKOOOBOTHEHHBIX YYAaCTKOB HE(TS-
HBIX 3anexeil. [2]

K HacTosimeMy BpeMEHH OCHOBHBIE HEBBIPAOO-
TaHHBIC 3a1achkl He()TH MPUYPOUEHBI K HU3KOIIPOHUIIA-
€MBIM KOJUIEKTOpaM, NPOHHIIAEMOCTh KOTOPBIX CO-
crapiser Menee 60 Mkm2, B 3THX ycloBUsX HeoOXo-
JUMBl MEPOIPUSATHS O WHTEHCU(HUKALUK JO0OBIYN
He()TH U MOBBIICHHUIO HE()TEOTIAUH ILITACTOB.

I'uppopaspbiB miacta — onuH U3 3(pQeKTHBHBIX
Croco00B BOBJICUCHHS B Pa3pabOTKy HU3KOIPOHHIIAC-
MBIX KOJUIEKTOPOB, TPYIHOM3BJICKacMBIX 3aracoB. Ha
MECTOPOXKJIEHUH Y3€Hb 3a OTueTHBIA mepuoxa 2004r
mpoBeaeHo 178 CKBaKMHOOOPAOOTOK, YTO TIO3BOIIMIIO
JOTIOJTHUTENNBEHO BOBJICYS B Pa3pabOTKy Ha MECTOPOXK-
neanu 508,6 Toic.ToHH (79,3%) HOBBIX 3amacoB He(hTH

TexHoNMOrUs Ta30qMHAMUYECKOTO pa3pbiBa IUIa-
cta (I'’IPII) ocHOBaHa Ha MMITYJILCHOM CHJIOBOM BO3-
JEHCTBUU BBICOKOOHEPTMYECKHX HPOIYKTOB T'OPEHUS
TBEPJOTOIJIMBHBIX (TIOPOXOBBIE T'E€HEPATOPHI JaBlie-
HUS) U JKUAKHX TOPIOYE-OKUCIHUTENBHBIX COCTaBOB
(pusnko-xuMHYECKOe BO3AEUCTBUE), BKIIOYAIOLIUX
aMMHUayHyl0 CEIMTPY M KapOamui, YTO NMPHBOIUT K
YBEIMYECHHUIO IPOHUIIAEMOCTH I1acToB. Ha MecTopoxk-
JeHU Y3eHb 3a oT4eTHbIM nepuon 2004r npoBeaeHo
36 CKBa)KMHOOOPAaOOTOK, YTO IO3BOJMIIO BOBJICYH B
pa3paboTKy Ha MecTOpoXxIeHuH 14,5 THIC.TOHH 3arma-
coB Hedtu. [Ipupoct mobOsran HepTH Ha 1 0OpPabOTKY B
CpellHeM 10 cocTosiHuI0 cocTansieT 402 TonHsl. [1oso-
KHUTENbHBIN 3(dexT 3a cuer mnpoBeaenus [ JIPII
HaOmonaetca B 73% ckBaxuH. B 27% mnobpIBaromux
CKBOKUHAX M3MEHEHHH He(TeoTHauu IJIacToB B pe-
synbrare nposeaeuus ['JIPI1 ne nHabmomaercs. [2].

Ha mectopoxnennn Y3eHb 3a OTUETHBIN NEPHO/T
2004r mpoBeneHO 96 TepMOTra30KUCIOTHOIIEP(POpaIH-
OHHOMMIUTM3UOHHBIX 00padOTOK, YTO MO3BOJIMIIO BO-
BJ€4Yb B pa3pabOTKy Ha MECTOPOXK/ICHHH JIOTIOJHH-
TEJIbHO Ha MECTOPOXJIeHHH 18,6 THIC.TOHH 3amacoB
Hedrn. Ha xapakTepucTHKE BBITECHEHMS HPEICTaB-
JIeHBI pe3yibTaThl aHanuza d¢pdexrunsHocTH TIKITUO.

s yBenmueHUst He(TEOTAaYH IUTACTOB U MHTEH-
cupukanuu A00bMM HePTH ObUIM TPOBEACHBI KOM-
IUIEKC MEPONPHUSATHH MO BO3ICHCTBUIO HA JOOBIBAIO-
M€ W HarHeTaTeJbHBIE CKBAXWHBI aKyCTHYECKUMHU
KOJIEOaHNSMH 3BYKOBOT'O H YJIBTPa3BYKOBOTO IUATIa30-
HOB (APCull) u snextpuueckum TokoM (OB). OxBat
Jo0bIBatomIero (oHaa IEKTPOBO3/IEHCTBIEM COCTAB-
nsiet 1% (36¢cKB), akycTHueckol peaduanTannei ckpa-
*wuH 1 iactoB (APCull) — 0,6 %. Kak noka3siBaet u3-
MEHEHHE XapaKTEepPUCTUK BBITECHEHMS He(PTH M3 IIa-
CTa JIEKTPOBO3/ICHCTBUE HA TUIACT HEPTSHBIX CKBAXKUH
MIPUBOJUT K BOCCTAHOBJIEHHUIO INPOM3BOANUTEIBHOCTH
CKBaKUH U yBEIMICHUIO HE(PTEOTAAYH TIIACTOB.
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3a 2004t o 78 10OBIBAOIIMM CKBaKHHAM TIPOBE-
JIEHBI PEMOHTHO-M30JSIIMOHHBIE padoTsl (PUP). Ipu-
poct no0buu HeTH Ha 1 00pabOTKYy B CpEHEM CO-
ctaBisier 422 ToHHBL. Ha OCHOBaHUM MOCTPOEHHBIX
KPHUBOM BBITECHCHHS MOXHO CJIEJaTh BBIBOI, YTO TEX-
HOJIOTUSI PEMOHTHO-M30JIIIHOHHBIX paboT crocoo-
CTBYET YBEJIMUCHUIO HeTEeA00bIYM BCIeICTBHE 00pa-
30BaHUA OCAJIKOB U T'elied B IPOMBITHIX BOJON BBICOKO-
MPOHHUIIAEMBIX TTPOILIACTKAX.

JomnonaurtensHas no0srda He(GTH B 00BEMe 253
000 ToHH OOecrieueHa BHEAPCHUEM MEPONPHUATHI IO
W30ILAIINH HapyIIeHHs KOJIOHH (110 214 ckBaXXWHAM).

Tewm He MeHee, 3pPEeKTHBHOCTD MPOBEACHHBIX Me-
ponpusTuii 0003HaUeHa TaKXKe HE TOJBKO yBEIHYe-
HUEM 00BEMOB TOOBIYH, HO U 0OECIICUCHUEM CTaOUITH-
3allid U COXPAHCHUEM JOCTHTHYTBIX TEMIIOB OTOOpa
HedTH.

Haunbonee omryTMoe NOBBIIICHHE IPOU3BOIH-
TEJILHOCTH CKBA)XUH HAOJI0AETCsl OCIIE MTPOBEICHUS
THIIPABINYECKOTO pa3phiBa IUIacTa, J0OBYa JOMOTHH-
TENBHOHM HETH OT KOTOpOH cocTaBmia 79,3% oT Bcex
BHE/IDCHHBIX HOBBIX TEXHOJOTHH BO3ICHCTBUSA Ha
ract. Jleout He i ckBaXxuH nocie nmposeneHus [ PI1
YBEIIMYHUBAETCS, B CpeaHEM, Oonee deM B 3,5 pasa. 1o
4,5% nomomHUTENHHON HE(PTH MOIYUIEHO mocie oopa-
OOTKH MPOAYKTUBHBIX IIACTOB «TEMIIOCKpUHOM» U
3akaukoii CIIC. IlonmyueHHbIH 3¢ deKT mpociexusa-
€TCA Ha XapaKTEepUCTUKE BbITeCHEHUs. HanMeHblmit
addexT (1,2%) mosyueH OT IPUMEHEHHUS TEXHOJIOTHIA
APCHII u OB. Ilpu onpeneneHun AOMONTHUTEIBHON
HAKOIICHHOW MoOBYM HepTH Ha | CKBa)KMHO-oOIIEpa-
o — 58,7 % no0bpM mpuxoauTcs Ha 00padoTKy
I'PII, 15,7% - na Bo3neiicreue I'IPIL, 17,9% - Ha pe-
nephopanuro IacToB U ACTpecCHoHHas nepdoparist
cocraBisieT 9,3% Bceill IOMONHUTETHHON HedTH Ha |
CKBasKUHO-omepanuio. [1]

C nenblo onpeneneHus: Hanbosee Y3PpdekTHBHOTO
pabouero areHTa BBITECHEHHS (uIromga W3 Ijacra
MECTOpOXJeHHS Y3eHb, no mpemioxenuto 3A0 HK

«KasMymnaiil'a3» Oplia pazpaboraHa mporpaMma Iio
OMPENIETICHNI0O BO3MOKHOCTH MpUMEHEeHHUs1 Boinkckoit
Boabl 1yt cucteMsl I/, Jlns onpeneneHus BO3MOXK-
HocTH npuMeHeHus: Bomxckoit Bonsr amst ITI1]] Gbto
paspaborana pabouast mporpamma, KOTopas Hpeny-
CMaTpUBAET, Yepe3 OMOPHbIE CETH HArHETATEIbHBIX U
JOOBIBAIOIINX CKBaYKHH, CUCTEMAaTHYECKUH KOHTPOIIb
38 M3MEHEHMSIMH TNPUEMHUCTOCTH HarHeTaTelbHbIX
CKBa)XMH, N3MEHCHHSMH IO PEarupyromnuM J00bIBato-
LM CKBa)XXMHAM U 332 U3MEHEHUSIMH B 0XBAaTe IJIACTOB
3aBOJTHEHUEM

3akauka Boinkckod Bozasl mo HI'ZIY-3 BKHC-2°
6puta Havata B okTs0pe 2003 roxa. ITo nanneM 1 sH-
Bapst 2005 r., o0beM 3akaurBaeMoil BoJmKckoi BOIBI
cocraBnsieT 3857,9 Thic. M3, uTo cocrapnser 4,06% oT
o0bemMa wu3BieKkaeMbIx 3amacoB Hedpru B KHC-2B
610Ka. [2].

54 pearupyromux J0OBIBAIOMINX CKBAXUH pac-
IpeJesieHsl 0 BuaaM U npuunHaMm peMoHToB ITPC u
KPC 3a 9 mecsmeB 10 3akadkyl ¢ SHBaps O CEHTAOPH
2003 roga B cpaBHEHMM C BUAAMH M NPUYUHAMH pe-
moHTOB IIPC u KPC nocne 3akauku 3a 9 mecsieB ¢
Maprta 1o Hos0pe 2004 roma. Jlo 3akauku IpecHOi
BOJBI IO CKBa)KMHAM NpoBeAeHb! 114 moa3eMHbIX pe-
MOHTOB U 7 KaluTalbHbIX peMOHTOB. [locne 3akauku ¢
Maprta 1o Hos10pb Mecais! 2004 roga nposeneHs! 1o 54
ckBaknHaM 101 moa3eMHBIX U 8 KanmUTaNbHBIX PEMOH-
TOB cKkBakuH. [locie 3akauku MpecHoil BOJbI KoJanuye-
CTBO TEKYIUX [O3eMHBIX PEMOHTOB YMEHBIIMIIOCH Ha
13 pemonTOB. OCHOBHAs 4acTh PEMOHTA IPUXOAUTCS
Ha cMeHy Hacoca. B 2003 rogy mo cMeHe HacocoB OBLTH
TIPOBEACHBI 82 peMOHTOB- 72% OT 00IIEro KoJIn4decTBa
MOo/A3eMHBIX peMOHTOB, a B 2004 roxy 55 peMOHTOB-
54% ot 00IIero KoJIM9YecTBa MOJA3EMHBIX PEMOHTOB.
ITo cpaBuenuto ¢ 2003 rogom, A0 3aKaukKH BOJKCKOM
BOJbI, KOJMYECTBO PEMOHTOB IO CMEHE HAacoCOB
YMEHBIIUIOCH Ha 27 peMOHTOB. Jlo U mocie 3aKadku
MPECHON BOJBI IO TEOJIOTO-TEXHHYECKUM MEepOpusi-
THUSIM TIPUXOJUTCA TI0 2 PEMOHTA.

Tabmuna 1
PacnpenesieHre JONOJIHUTEIBHOU JI0OBIYM HE(TH 10 BUJAM MEPOIPUSITHI
2000 | 2001 2002 2003 2004
Ne | IToka3zatenn el1.u3M
¢akr | ¢pakr | dpakr | dakr I1aH
Jlo6b1ua HedTH teic.TH | 3606 | 4137 4883 5200 5635
1 | BBoJ HOBBIX IOOBIBAIOLIMX CKB. U3 OypeHHs CKB 33 80 90 99 100
B T.4. He)TSIHBIC CKB 33 61 71 65 80
HarHETaTeIbHBIC CKB 19 19 34 20
JloObiua HeTH 1O HOBBIM CKBaKMHAM teic.TH | 51.6 74.469 | 90.88 | 146.567 | 122.4
2 | BBectu HeTSIHBIX CKBRXUH U3 O/]1 IIp.JIeT CKB 402 137 202 110 90
J1oObI4a HeTH 110 CKB.BBEACH. M3 O/1 Ip.JIeT Teic.TH | 152 54.61 | 1579 | 49.469 | 835
3 KoadhdunpeHnt ecrecTBeHHOro MaaeHUs J0- % 3 12 20 13 82
ObIuM 1O IepexoaseMy (OHy CKBaKUH
4 | BBOoj KOHTPOJIBHBIX CKBaXKHH CKB
Jlo6b1ya HeTH 110 CKB.BBEJCH U3 K/ TBIC.TH
5 YBEJIMUEHUE JUaMeTpa Hacoca CKB 768 305 578 704 0
Jlon.no0b4a 3a cyer yBeJIMd.iuaMeTpa Hacoca | Teic.TH | 122.3 | 66.7 264 83.37 0
6 | Ilepectpen CKB 140 212 213 282 190
Jon.no0kIva 3a cuer nepecrpena TBIC.TH 68.262 | 54.678 | 91.4 69.3
7 | Hoctpen CKB 77 106 128 90
Jon.noOkIva 3a cuer gocrpena TBIC.TH 38.84 | 44.604 | 64.6 57.1
8 | TexHOJIOTMHM JieNpeCHOHHOH nepdopaunu CKB 0 100
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Jon.no0sr4a HehTH TBHIC.TH 66.6

9 pactBoputensimu OKB CKB 284 328 276 280 470
Jon.no6rrua 3a cuer OKB TBIC.TH 13.062 | 21.722 | 18.043 35

10 | pactBopuTensimu BYBD CKB 306 283 308 248 410
Jom.no6wr4a HedTH 32 cueT BYBD TBIC.TH 8.864 | 29.535 | 17.48 30.5

11 | pacrBopuremsivu BYC CKB 284 328 162 106 400
Jon.no6sua 3a cuer BYC TBIC.TH 31.2

12 | rmmHOKHCIOTHAs 00paboTKa CKB 0 53
Jlom.no6brda HeTH TBIC.TH 13.6

13 | KPC (/@) CKB 260 304 453 465 214
Jlom.no6brda HeTH Teic.TH | 153.8 | 225.6 393.2 | 329 109.14
fc(;r;‘;?‘*mem”*a" A0Gkria 479.7 | 550.4 | 1056.5 | 799.9 | 618.34

BrenpeHre HOBBIX TEXHOJIOTHH 110 Bo3nercTBuIo Ha [1311

14 | TexHOIIOTHI NenpeccCHOHHON nepdoparim CKB 0 20 53 106
Jlomn. no6b4a HePTH TBIC.TH 9.355 16.15 | 46.188

15 | TEXO (TepmobapoxuMoOpabdoTKa) CKB 20 41 80
Jlom.no6brda HeTH TBIC.TH 9.516 5.365 47.6

16 | TEXHOJIOTHH I'MAPOpa3phIBa IlacTa CKB 99 200
Jlom.no6brda HeTH TBIC.TH 133.473 | 232.5

17 | 3aKayka CUIMTHIX ITOJIMMEPOB CKB 11 30 30 60 60
Jlom.no6brda HeTH TBIC.TH

18 | PUP CKB 9 31 10 58
Jlom.no6brda HeTH TBIC.TH 3.39 1.643 | 8.4 29.6

19 | "Temnockpun" CKB 4 0 52 65
Jlom.no6brda HeTH TBIC.TH 2.99 0

20 | 2JIeKTPOBO3ICUCTBUS CKB 35 35
Jlom.no6brda HeTH TBIC.TH 0.5 20.8

21 | TAPITuTl'OC CKB 12 40
Jon.no0sua HeTH TBHIC.TH 45 23.8

22 | TEpMOMMILUIM3NOHHOE BO3/IeiicTBHE CKB 42 100
Jon.no0biua HehTH TBIC.TH 6.764 59.5

23 | APCull CKB 14 36 0 10 10
Jon.no0b4a HedTu teic.TH | 1.095 | 4.381 0.397 5.95

Bcero: CKB 25 99 134 467 648

Bcero nonosH. 10064 OT HOBOM TEXHOJIOTHH 1.095 | 20.116 | 27.309 | 205.6 419.75
Bcero: JJonoanurenpHas 100b149a 480.8 | 570.5 | 1083.8 | 1005.5 | 1038.1

Pacnipenenenue paboT 1o roiaM 1o BUIaM IPH-
MEHSIEMBIX TEXHOJIOTUI MPEACTABICHO Ha PUCYHKAX |-
4. Kak BUAHO W3 JIaHHBIX, MPEACTABICHHBIX HA JHa-
rpamMmax, HauOoJiee NIMPOKOE BHEAPEHHE MOJIydra
texHosyorust ['PIT: B 2003 roxy — 37,3% ot o6iero
ob6bema pabot, B 2004 roxy - 33,9% u B 2005 roxmy -

32%. He Bce TEXHOJIOTHH HAIIUTHA TaKOe MUPOKOE IpH-
MeHeHue, kak [PII (mampumep, I'KY u APCull,
I'IPIT). OT mpuMeHEeHHsT HEKOTOPBIX TEXHOJOTHUH B
2005 roxy otkaszanucs (TTKIIMB, TEXO, III'C «Tem-
TTOCKPUHY).

75

37,3% PN

11,4 % TEMNOCKPWUH

57 %

% cnc
3,8% PUP
11,7% 3B

3,8 % APCul

3,8 % ropn

15 % TrKnnuo

TBXO

Pucynox 1- Pacnpedenenue ¢ponoa ckeadicun no suoam npumensemvix mexuonoautl (2003 2.)
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Pucynox 2- Pacnpedenenue (ponoa ckeadxcun no sudam npumensemuix mexunonoeuil (20042.)

I'KY-2,3%
FIPIL7.70% APCHII38%
’ T'PII -32 %

OB - 14,4%

PUP - 18,4%

CIIC-21,4%

Pucynok 3 - Pacnpedenenue ¢ponoa cxeadxcun no suoam npumensemvix mexronoeui 20052.)

16
14
12
1
B
b
1 |#
P
Pl TTKIINO PP T'IPI1 APCull CIIC OB
O 2003r. @ 2004r. m 2005#.

Pucynoxk 4- Pacnpedenenue 00noaHumenvpHol 000uiuu Heghmu Ha 00HY CKEAICURY 3 CUem MEXHOI02Ull 8030eli-
cmeusa Ha naacm 3a 2003-2005200¢1

B Tabmmrie 2 v Ha pUCyHKE 4 IPUBOIUTCS CpaBHE- B Tabmure 2 nmpuBeneHs! pe3yIbTaThl aHATU3 d¢-
HHE 3(QQPEKTUBHOCTH NPHUMEHIEMBIX TEXHOJOTHMH 3a  (PEKTUBHOCTH CIICIYIOUIMX METOMOB BO3IEHCTBUS Ha
2003-2005 romsr. Kak BunHo, Haubonee s dexrtusupiv  [1311: I'PIT, TAPII, PUP, TTKIIUB, T'KY.
ssrsercs ['PIL.
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AHanu3 3G GEKTUBHOCTH NPUMCHSIONUXCS METOIOB Bo3jeiicTBus Ha 1311

Tabmuma 2

IMokaza- | Koa- B Tom uncie: Hom. Jdomn. no- | Hakomu. | Ilpomona. | Ycmem-HOCTB,
TeJH BO cap- 0e3 - ao- ObI4a aomn. 10- | 3¢ dekra, %

CKBa- | dekToM | ¢exTa ObIua HeQTH O0b1ya3a | (*a¢pdexr

JKUH (*c uH- HeQTH Ha c4er 00- npoaoJi-

(w/n) | ome. 3a- HA CKB, | CKB/omep | pa0oOTKH, | KaeTcs)

MepoMm) T/CyT " T cyT
T
1 2 3 4 5 6 7 8 9

I'PII
2003r. 99 34* - 10 3490 129282 349 84
2004r. 200 51* - 13,8 4568 191754 331 85
2005r. 184 173 11 12 4380 503338 365* 82
HWroro: 483 261 11 12 4146 824374 348 84
CAPII
2003r. 10 7 3 55 2113 14791 352 62
2004r. 41 23 18 3 1096 25226 314 57
2005r. 43 28 15 5 986 27616 210* 66
HUroro: 94 58 36 45 1398 67633 292 62
PUP
2003r. 10 6 4 6 1178 7073 240 57
2004r. 87 57 30 3,5 878 53598 240 62
2005r. 120 68 52 45 579 39543 280 67
HWroro: 257 146 111 4,2 643 106588 194 55
TIr'KIIUB
2003r. 37 20* 17 4 1356 28013 339 48
2004r. 38 26> 12 3 942 24965 314 56
HWroro: 75 46 29 3,5 1149 52978 326 52
'Ky
2004r. 15/41 | 16 25 41 5444 8710 130 38
2005r. 13/34 | 19 15 4,0 552,5 10497,6 139 41
HWroro: 28/75 | 35 40 4 548,4 19208,3 135 39

POXKIEHUHM.
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AHHOTALUA

Texuomorus MNPUMCHCHUA IMOJIMMCPHOI'0 3aBOAHCHUS 3aKJII0OYACTCA B TOM, YTO B BOAC PACTBOPACTCS BBICO-
KOMOJ‘IGKyn?[pHHﬁ XUMHAYECCKHIH pearceHT - nmoJmumep, 06nazlarou_u/n71 CIIOCOOHOCTBIO JAaXKC IIPU MaJIbIX KOHIICHTpa-
OUAX CYHICCTBEHHO IOBBIIIATH BA3KOCTH BOAbI, CHU3UTH NPOBOJAUMOCTL CPCAbI, CHOCOﬁCTBy;I BbIpAaBHHMBAaHUIO
(I)pOHTa BBITCCHCHHA, TCM CaMbIM yBCJIIMYHMBasA OXBAT 3aBOAHCHHUCM U IPOAJICBAsA 663B0,I[HBIﬁ nepuoa SKcCIuryaTta-
O CKBa>XHH.

Abstract

The technology of application of polymer flooding consists in the fact that a high-molecular chemical reagent
- polymer is dissolved in water, which has the ability, even at low concentrations, to significantly increase the
viscosity of water, reduce the conductivity of the medium, contributing to the alignment of the displacement front,
thereby increasing the coverage of flooding and prolonging the anhydrous period of well operation.

KiroueBble cjioBa: HG(I)TL, ra3, BOJa, NOJUMEpP, HPOHUIACMOCTb, PaCTBOP, 3aBOAHCHUA, BBITCCHCHHC, 00-
BOAHCHHOCTD, IIJIACT.

Keywords: oil, gas, water, polymer, permeability, solution, flooding, displacement, waterlogging, for-

mations.

Beeagenne. Ha mecropoxxnenun Kanamkac nonu-
MepHOe 3aBOJHEHUs O0but0 Havato ¢ 1980 roxa. Bapu-
aHT «YHCTOTr0» IOJIMMEPHOrO 3aBOJJHEHHsSI OCYILECTB-
ssutock B 1981-1982 rr. mo mnactam 1O-111, FO-1IV, 1O-
V (ombTHBIN ywacTok «LleHTp») ¢ 3axkaukoil depes
BKHC. Ognako no pe3yiabTaTaM OLIEHKH MPOBEISHHBIX
paboT MHCTUTYTOM «I MIIPOBOCTOKHE(DTH» TMOITUMEp-
HOE 3aBOJHEHHE B CIOHUCTO-HEOJTHOPOTHBIX IIACTaX C
IPOILIACTKAMY IIPOHUILAEMOCTBIO Oonee 2 MKM? OKa3a-
7ock He 3((EKTUBHO, TaK KaK ITOYTH IOJHOCTBIO OT-
CYTCTBYET OCTAaTOYHBIA (haKTOP CONPOTHBICHHS IS
BOJIBI, 3aKaYMBAEMOM CJICIOM 32 OTOPOYKOH.

B nepuox ¢ 1987 mo 1997 rr. mpooaunucek
OITBITHO-IIPOMBITIJICHHBIC pa6OTI:.I 0 TMOJHUMECPHOMY
3aBogHeHuI0 mo mmiaactam HO-I, FO-II, HO-III, FO-1V
(omerTHBIE yuacTkH «BocTtok-1» u «Boctok-2»). [Ipu-
4yeM ¢ aBrycta 1987 r. mpoBoasITCs paObOTHI 1O 3aKauKe
MOJIMAKpUIIaMHAIa, a ¢ 1988 T. peanu3oBaH BapuaHT MO-
JU(PHUIIPOBAHHOTO MOJUMEPHOT'O BO3IEHCTBHUSA 10 3a-
Ka4yKe MOJTHAKPUIIAMIJIA U «CITHBAIOIINX)» areHTOB. 3a-
Kadka rnosmmepa npoussoaunacs yepes BKHC.

[IpuMeHeHHE TIOJIMMEPHOTO 3aBOJHCHUS Ha
HAYaIbHBIX JTamaxX pa3pa0OTKU MOKa3alio CHUKCHUE
MPUEMHICTOCTH M BO3pacTaHHWE MABICHHS HAa YCTBIX
CKBOXXHWH W TIOJyYEeHHE JONOJIHHUTEIFHONW TOOBIIH
He(TH C BOCTOYHOTO y4JacTKa.

OTedecTBEHHBI M 3apyOeKHBIH OTBIT paszpa-
00TKM HE(PTAHBIX MECTOPOXKIACHHH TOKA3bIBACT, UTO

OJTHAM M3 HanboJiee HIMPOKO PACHPOCTPAHEHHBIX Me-
TOJIOB TIOBBILIEHUsT HepTeoTnaud, 3PPEeKTUBHOCTH
HNPUMEHEHUSI KOTOPOTo yOeAMTEeNbHO IMOATBEpIKIEHA
pe3yJbTaTaMH OIBITHO-IPOMBILIUICHHBIX HCIBITAHUM,
ABJISIETCS TTOJMMEPHOE 3aBOAHEHHE C HCIIOJIB30BAHNEM
BOJIOPACTBOPHUMBIX IOIMMEPOB. MeXaHnU3M MOJUMep-
HOT'O 3aBOJHEHHS OCHOBAaH HAa CHIDKEHHWH ITOJIBHKHO-
CTH 3aKa4MBaeMOM BOJBI B BHJE 3arylICHHBIX ITOJIU-
MEpHBIX PaCTBOPOB, YACTHYHOW acopOIMy nonumepa
Ha IIOPOJIE€ M CO3J]aHUH OCTaTOYHOro (hakTopa compo-
THUBJICHUS], BRIPABHUBAHUN (D)POHTA IIPOABHIKEHUS 3aKa-
YMBAaeMOM BOJBI 1O IUIOIIAJM 3aBOIAHEHMS U BEPTH-
KaJIbHOMY pa3pesy MpoayKTUBHOTO ILIACTa.

PexomeHIyemMBle K NPUMEHEHHIO ITOJHUMEpPHBIC
PacTBOPHI JODKHEI 001a7aTh OJIaroNPUATHEIMHU PEOJIO-
TMYECKUMH W He()TEBBITECHSIONMMHU XapaKTepPHCTH-
KaMH, CTAOMIIBHOCTBIO MTOKa3aTelIe U IPyruMH MOJI0-
KUTETBHBIMHA CBOMCTBAMH, MCCIEOBAHUIO M PETyIH-
POBaHMIO KOTOPBIX, & TAKXKE pa3paboTke TEeXHOJIOTHU
MOJUMEPHOTO 3aBOJHEHMS, NPUMEHMTENBHO K T€0-
JI0T0-(PU3NUECKUM YCIOBUSIM MecTopoxaeHus Kamam-
Kac ¥ 0COOEHHOCTSIM Pa3pabOTKH BBIJICJIICHHBIX Y4acT-
KOB BO3JI€HICTBHSI.

Ha ocHoBaHmM NpOBelEHHBIX (U3MKO-XUMHUYeE-
CKHX M (PUIBTPAI[OHHBIX HMCCIICIOBAHMH Ha MOJEINb-
HBIX HACBHIIHBIX KEPHAX B CTAHJAPTHBIX YCIOBHAX H C
Y4ETOM Teonoro-(pu3M4ecKnX XapakTepPUCTHK Ha
ydJacTke MecTopoxaeHns Kaxamkac At oIMMepHOTro
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3aBOJIHEHUS TPEIBAPUTEILHO OBLTH BHIOPAHBI TIOJIH-
Mepsl  Mapok  Superpusher K129, Tlomumepst
Superpusher K129, npenctaBiusioT co00i MOPOIIKH C
JIUCTIEPCHOCTBIO, COOTBETCTBYIOIIEH HOPMATHBHBIM
TpeOOBAaHUSAM U COJICPKAHMEM OCHOBHOTIO BEIICCTBA
6omnee 90%, XOpOIIO paCTBOPUMBI B BOJIE BEICOKON MH-
Hepanu3anuu (116 /i), sBISIOICHCS MOICTbIO 3aKa-
YHBAEMBIX BOJI HA BEIOPAHHBIX 00BEKTaX JUIS ITOJIAMEP-
HOTO 3aBOmHEHWA. [[ng mpoBeneHHs padoOT IO TONH-
MEpHOMY 3aBOJHCHUIO HCTIONB3YeTCs
BBICOKOTEXHOJIOTHYIHOE 000pyI0BaHNE (PPAHITy3CKOTO
npomsBocTBa Kommanuu SNF Floerger. /lanroe 060-
pyZIOBaHHE UMEET KOMIIAKTHYIO CTPYKTYPY X 000pyI0-
BaHO YHHKAJIbHBIMU OJIOKaMU pa3MEIbUYCHHUS U MPUTO-
TOBJICHUS MOJIUMEPA, a TAKXKe a30THOM CTaHIUEH, CIo-
coOCTBYyIOIIEH MIpe10XpaHEHHUIO MOJIUMEPHOTO
pacTtBopa oT nectpykuuu. O00pyAoBaHUE MOTHOCTHIO
aJlalTUPOBAHO K YCIOBUSAM MecTOopoxaeHust Kamam-
Kac.

Ha ompITHOM y4acTke HarHETATENBHBIX CKBaKHH
NoeNe2041, 2049 nonumepHOE 3aBOJHEHUE HAYAJIOCh C
2014rona.

JomnonauTtenbHas qo0bva He(TH cunTaeTrcs mo 21
OKpY’KaIOMIMM JOOBIBAIOMMM cKkBakuHaM. [lo pearu-
pyrouM noOsBaroniM ckBaknHam NeNe 86, 2312,
2313, 2314, 2322, 2323, 2335, 2336, 2337, 2346, 2347,
2359, 2360, 2361, 3281, 3299, 4281, 4282, 4287, 6038,
6147 nomonuurtenbHas noObya Ha 2015 rom cocras-
asier 147674 toun Hedtn. Ilo 2 ckBakuHaM
(NoNe3273, 7044) noacuér 3¢ (eKTHBHOCTH B aHAJIH3E
nocie 0yperus: BI'C, BBI'C.

Ha ombITHOM y4acTke HarHETATENBHBIX CKBaXKHH
NeNe6079, 6080, 6482, 6483 nonumepHOe 3aBOJAHEHNE
Havayiochk ¢ 2015rona.

JomnonauTenbHas 100bYa He()TH cunuTaeTcs mo 9
OKpY’KaIOMIMM JOOBIBAIOMIMM CcKBakuHaM. [lo pearu-
pyromuM noObiBatonuM ckBaxkuHam NeNe 1570, 1579,
1580, 1581, 1588, 2141, 2615, 2616 gomonHUTEILHAS
no6brua Ha 2015 rox cocrasisier 12 873,1 ToHH HeDTH.

OnBIT TPOMBINUIIEHHOTO BHEAPEHUS TEXHOJOTUH
ITHIT na mectopoxaennn Kamamkac, mokaszani, 4To ux
MIPUMEHEHHE BIHMIET He TOJbKO Ha yBennueHuu KMH,
HO ¥ B 3()()eKTHBHOM PETYyIHPOBAHUH IPOIIECCa 3aBO/I-
HEHHS B HEOJHOPOIHBIX KOJUIEKTOpax, pa3pabaTriBae-
MBIX 3aBOJIHEHHEM. DTO TO3BOJUJIO CHU3HWTH TEMIIbI
pocTa U YMEHBIIUTH OOBOJHEHHOCTS 10 JJOOBIBAIOIINM
ckBakuHaM Ha 4%. CuemoBaTelbHO, B JalbHEHIIEM
BHEJJPEHUE U UCIbITaHWE HOBBIX TexHonoruil ITHII B
YCIIOBUSAX 3aBOJHEHHBIX KOJUIEKTOPOB MECTOPOIKIEC-
Hus Kanamkac siBisieTcst 1iesnecoo0pa3HbiM U Hanboliee
MIEPCTIEKTHBHBIM HAIIPABICHUEM JIJISl U3BJICUSHMSI OCTa-
TOYHBIX 3amacoB HePTH. [I0CKOIBKY OCHOBHBIM METO-
JIOM UCKYyCCTBEHHOTO BO3JICHCTBUS Ha HE(PTSHBIE TIIa-
CTBI OCTAETCsI, ¥ B OMIKAMIINe TOABI OyJEeT OCTaBaThCs
3aBOJIHCHHE, MOBEIINICHUE ero 3()()EeKTUBHOCTH SIBIIS-
eTcsl 3a/1a4yeil nepBocTeneHHOW BaxkHOCTH. OgHOU U3
MPWYHH HEJIOCTATOYHON d(PPEKTHBHOCTU 3aBOJIHCHUS
SIBIIIETCS BRICOKOE COOTHOINIEHUE BA3KOCTEH J0ObIBae-
Mol He()TH B TIACTOBBIX YCIIOBHSAX W 3aKauyMBacMOM
BOZBI, NPU ITOM HEOJHOPOIHOCTH TIOPHCTON CpemIbl
yCyryOnsieT HepaBHOMEPHOCTH MPOABIKEHUS (PpoHTA
BBITECHCHHs. B HEOJHOPOIHBIX IO TPOHHUIIAEMOCTH

miacTax (mpu ko3 UIMeHTe BapHaLUK ITPOHUIIAEMO-
ctu 0,7 ¥ BBINIE) JOOBIYA TaXKe MATOBSA3KOH HEPTH CO-
MIPOBOXKIAETCS TPEKAECBPEMEHHBIMH TIPOPHIBAMHU BbI-
TECHSIOIET0 areHTa 1o HauboJiee MPOHUIAEMBIM 30-
HaM, 4YTO TPHBOAWT K CHIDKEHHIO OXBaTa IUlacTa
MIPOLIECCOM BBITECHEHHs U HedTeoTnaun B neaom. [o-
BBIIICHUIO 3(Q(PEKTUBHOCTH CUCTEMBI 3aBOTHEHHUS MO-
KET CII0COOCTBOBATH NMPUMEHEHHE METONOB (PH3MKO-
XMMHYECKOTO BO3JICHCTBHA HA MPOAYKTUBHBIC TIACTHI.

Merto/ 3aBOIHEHNSI HA COBPEMEHHOM 3Tare pas-
BUTHS HE(TIHON MPOMBIIUICHHOCTH CUUTAETCS Han0o-
Jiee MPOTPECCUBHBIM, OTBEYAIOIINM OCHOBHBIM IPHH-
ounaM pa3paboTKH He(YTAHBIX MecTopoxaeHui. Omx-
HaKO TPH 3aBOJHEHUH OOJIbIIAs 0N 3a1acoB HedTH
OCTaeTcs B IIACTE, B CBSI3H C YEM B HACTOSIIEE BPEMs
BO BCEX KPYNHEHIINX HE(TIHBIX KOMIAHHUAX H3BICKH-
BalOTCS M pa3padaThIBAIOTCS TEXHOJIOTHH, KOTOPBIE
MIO3BOJISIT YBEIMYHUTH KO3 hulMeHT HehTen3BICYeHNS
He(PTH. DKCIICPUMCHTATBHBIMHA U TCOPSTUICCKUMU HC-
CJICIOBAaHMSIMU OBUIO yCTAaHOBJICHO, YTO OJHHM H3
Hamboee 3PPEKTHBHBIX METOJJOB HE(PTEOTAAUN MOTYT
CTaTh METOJIbI, 0a3UPYIOLIHECs Ha HATHETAHNH B IIACT
YTIIEBOJIOPOAHBIX T'a30B U BOAOTA30BBIX CMECEH.

B nocnename roas ofHUM U3 Hanbosee neperekx-
THUBHBIX METO/IOB NOBBIIMICHUA HE(PTEOTHauH IUIacTa U
CHI)KEHHsI OOBOJHEHHOCTH J1OOBIBAEMOW MPOIYKIUH
pexomenayerca BI'B. BoporazoBoe Bo3aeiicTBue
(BI'B) coueraer B cebe cienyroniye MOJIOKUTEIbHbBIE
CTOPOHBI: 33 CYET MPUCYTCTBUS B BHITECHSIONIEM pabo-
YeM areHTe rasa o0ecreyrBaeTcs BICOKHHA Koddduim-
SHT BBITECHEHUsI HeTH, a C IPUCYTCTBUEM BOJBI — JI0-
cTuraercs OoJee BRICOKHAN Kod((DHUITEeHTa 0XBaTa.

ITo pesynbraTaM aHaiW3a OMBITHO-TPOMBIIIICH-
HBIX ¥ ITPOMBIIUICHHBIX Pa0OT IO peasn3anny BOJIOTa-
30BOT0O BO3EHCTBUS HA IIACT C TIOIIEPEMEHHON M COB-
MECTHOHM 3aKauKOW BOJBI M ra3a C/IeJIaHbI CIIeyIOIINe
BBIBOJIbl, XapaKTEPU3YIOIIHE MIEPCIIEKTUBHOCTD TEXHO-
JIOTHU M COCTOSIHUE TEXHHUYECKHUX CPEICTB ee peansa-
AN

* Ipu BHeapeHuu TexHosoruu BI'B Bcerna mpo-
HUCXOOUT CHUKCHUC O6BO[[HCHHOCTI/I MPOAYKIIUU CKBa-
HKHH;

* IIpM COBMECTHOI 3aKayke BOABI M Ta3a razo-
BBIH (hakTOp HOOBIBAIOIINX CKBa)KMH yBEIHYHBACTCS B
MEHBIIEH CTEeNeHH, YeM IPH MOTIEPEMEHHOH 3aKauKe;

*  BBITECHEHHE He()TH BOJIOTa30BOH CMECHIO 3(-
(PEeKTHBHO KakK NpH JaBJICHUU BBILIE JABJICHUS HACHI-
meHnss He()TH B IIACTOBBIX YCIOBHUSIX, TaK M HIDKE
9TOU BETUYNHBI;

* OCHOBHOM TEXHOJIOTHYECKOH MpoOsIeMOH,
HE3aBHCUMO OT KJIMMAaTH4eCKOr0 paifoHa pacroioxe-
HUA MECTOPOKIACHUS, ABIACTCA FI/I}lpaT006pa3OBaHI/Ie B
ra30BbBIX JJMHUSIX U CTBOJIE HATHETATEILHOM CKBa’>XHHBbI,

*  COBMECTHas 3aKauyKa BOJBI U ra3a IpeIIouTH-
TelbHee, 110 CPAaBHEHHMIO C TO0YEPETHOM, TOCKOJIBKY HE
TpeOyeT crennaabHOW KOHCTPYKIMH HarHeTaTelIbHbIX
CKBOKUH M OPHUEHTHPOBAHA Ha HMCIIOJIb30BAaHHE KOM-
IIPECCOPOB, Pa3BUBAIONIMX MEHbIIEE AaBieHHe (M co-
OTBETCTBEHHO OoJiee JEeNIEeBHIX), U JPYyTUX TEXHUYE-
CKHX CPEICTB (CTPYHHBIX HACOCOB-KOMITPECCOPOB) H3-
3a 0oJiee HU3KOTO JAaBIICHNUS ra3a Ha yCThE;

*  TEXHOJIOTHYECKas CXEMa COBMECTHON 3aKauKH
BOJIOTa30BOH CMECH MOXET OBITh WHTETPHPOBaHA C



100

POLISH JOURNAL OF SCIENCE Ne 50, 2022

YK€ CYIIECTBYIOIIEH CHCTEMOW HAarHeTaHus BOJBI B
I1acT.

BI'B - TexHojmoruueckuil mporecc BBEICHUS B
pa3IMYHBIX COYCTAHHUAX U MOIUPHUKAIMIX dYepe3
HarHeTaTeNbHbIE CKBXKHUHBI B MPOMYKTUBHBIM TIACT
BOJBI U Ta3a, B TOM YHCJIE YIJIEKHCIOTO, AJis MOAep-
JKaHHS TUIACTOBOTO IaBIICHMS, MOBBIIICHUS He(TeoT-
Jlau¥ ¥ TEMIIOB 0TOOpa HEPTH.

O0nacThi0 MPUMEHEHUSI TEXHOJIOTHIECKOTO TIPO-
necca BI'B saBis10TCSl HEOTHOPOAHBIE 10 IPOHULIAEMO-
ctu 1actel. [Ipumenenne BI'B Ha miact He nmeer
OTpaHUYEHUS M0 BEJIWYMHE TEMIEpaTyphl, IO CBOM-
CTBaM IUIACTOBOM HE(TH U BOJIBL.

Haubonee >ddekTuBHO ocyliecTBICHHE TEXHO-
norun BI'B B pexxume neHooOpa3oBaHMs IyTeM 3a-
Kauykd B IUIACT HU3KOKOHIIEHTPUPOBAHHOTO BOJHOTO
pacTBOpa NeHO0OPa3yOUIUX MOBEPXHOCTHO-AKTUBHBIX
BemecTB (ITAB). Ilpu ocyiiecTBiIeHHH BOJOTa30BOTO
BO3ACUCTBHS C HCIIOIB30BAHUEM BOJIHOT'O IEHOOOPasy-
fomero pactsopa [1AB, compBaTHas 060109Ka MUKPO-
My3BIPEKOB B 00pa30BaBIIeiCs TICHE CTAHOBUTCA Ooliee
MPOYHOW. JTO obecneunBaeT yCTOHYMBOCTH IIEHBI U
MO3BOJISIET CHI3UTH 00BEM 3aKauyMBAEMOTO Ta3a 1o OT-
HOIIICHHUIO K BOJIe. 3aKauka 1 00pa3oBaHKE TIEHOOOpa3-
HOM BOJOra30BOM cMecH NPOU3BOAUTCS B IOCTOSIHHOM
peXuMe B CHCTEMe HOJAep>KaHUs IIaCTOBOTO JaBie-
HHUS C UCIOJIb30BAHHEM HCTOYHHUKOB Ta30CHAOKCHHUS
BBICOKOTO JABJICHUS.

B kauectBe pabouero areHra K HCIIOJIb30BAHUIO
PEKOMEHAyeTCs BRICOKOHANOPHAs BOJA, U3 albOCKOTo
BO/I03200pa, KOTOpas IMOJaeTCsi MO BOJOBOJIAM CH-
cremsl [1T1]] 1 ra3 ra3oBbIX 1IAINOK, [101aBAEMBbIH 1O Ta-
30IIPOBOAY INOCE NpEABAPUTEILHOM MNOITOTOBKE M
KOMIIPUMHMPOBAaHHUsI Ha YCTAaHOBKE IIOJrOTOBKHM rasa
(VIIT).

[Ipennaraemas TEXHOJIOTHS 3aKJIIOYAETCS B TOM,
9YTO BOJa CMEIIMBAETCS B HACOCHO-OyCTEpHOH ycTa-
HOBKE C MOTYTHBIM Ta30M U HAarHETAaeTCs B CKBAXKHUHY,
IIPY 3TOM BOJa B CMECH UTPAET POJIb TPAHCIIOpTa rasa.
OcHOBHYyI0 paboOTy B IjIacTe MPOJENBIBaeT ra3 0iaro-
Japsi CBOUM cBoiicTBaM. ['a3, momajas B 1uiact, CHU-
JKaeT BA3KOCTh He(TH, €€ IUIOTHOCTh, YBEIUYMBAET
00BpeMHBIH K03 dunuerT u razoconepxanue. OIHUM
CJIOBOM, YBEJIMUUBAET €€ MOABUKHOCTD.

B xadecTBe pab0oYHX areHTOB Ha MEPHOJ PadbOT IO
ucHbITaHuIO0 TexHojdoruu BI'B Ha ombITHOM yuacTke
3anexu FO-1C mecropoxaenus Kanamkac pekoMeHy-
€TCsI MCIIOJIb30BATh BHICOKOHAIIOPHYIO BOIY W3 alb0-
CKOTO BOJ[03a00pa, KOTOpasi MOAaeTCsl 0 BOJOBOIAM

cuctemsl [1T1]1, 1 mpupoaHbIii ra3, 1oObIBacMbIii Ha Me-
CTOPOKIEHUM U [T01aBAEMBIH 110 ra30IpOBOIaM IOCIIE
MpeIBAPUTENILHON MOATOTOBKU U KOMIIPUMUPOBAHUS
Ha yCTaHOBKe moarotoBku rasa (YIII).

Haubonee 3(pGeKTUBHO OCYIIECTBICHUE TEXHO-
norun BI'B B pexume meHooOpa3zoBaHHs ITyTeM 3a-
Kaukd B IJIACT HU3KOKOHIIECHTPUPOBAHHOTO BOJHOTO
pacTBopa NeHo0Opas3yOLIUX TOBEPXHOCTHO-aKTUBHBIX
BemecTB ([TAB). IlpucyTcTBHE B Ta3UpOBaHHOM KHUI-
koctu [TAB mnpuBOAUT K yNPOYHEHHIO COJIbBATHOM
000JIOYKHM MHUKPOMY3BIPHKOB, HYTO OOECIeUnBaET
YCTOHYHBOCTH ITEHBI U MTO3BOJISIET CHU3UTH 00BEM 3aKa-
YUBAEMOI0 ra3a 10 OTHOLIEHUIO K BOJIE.

IIpumenenue Texnonoruu BI'B npeanonaraercs B
pEeXHMe IEHO00Pa30BaHusI ITyTEM HCIOIb30BaHUS HHA3-
kokoHIneHTpupoBanuoro (0,05%) BomHOro pacTBOpa
NEHOOOPAa3yIOMIUX OBEPXHOCTHO-aKTUBHBIX BEIECTB
(ITAB). ITAB — opranndeckoe COEIUHEHHE C JOCTa-
TOYHO JJIMHHBIMU (Pa3BETBICHHBIMU) YTIEBOJIOPOI-
HBIMH paJiuKaJaMU U BBICOKOM MOBEPXHOCTHON aKTHB-
HOCTBIO.

[lena sBnseTcs reTepOreHHON CUCTEMOM, B KOTO-
POI IMy3bIPbKH T'a3a pa3ieiaeHbl TOHKUMH IPOCIONKaMu
xuakoctd. OOpa3oBaHUE TIEHBI CBA3aHO C OOJBIIUM
YBEIMYEHUEM MOBEPXHOCTH, U 3TO BO3MOKHO TOJIBKO
IIPU MAJIOM MTOBEPXHOCTHOM HATSXKEHHUU PACTBOPOB.

Ilena, xak u mo6ast AUCHIepCHAs CHUCTEMa, SBIS-
€TCS arperatHo HEyCTOWMYUBOU, YTO OOBSICHACTCS H3-
OBITKOM IOBEPXHOCTHOW SHEPrHH, MPONOPIHOHAIIb-
HOM MOBEPXHOCTH pa3fieia «KUIAKOCTh-Ta3». Bo3HUK-
HYB, OHa HE COXpaHseTcs B MEPBOHAYAIBHOM BHJE.
[Inenku BOKpYT NEHHOIO My3bIpbKa CTAHOBSTCSl OYEHb
TOHKHMH M CIIOCOOHBI pa3pymaThCsl.

Hanuuue [TAB B ra30uaKoCTHOM cMecH yBeIU-
YUBAaeT TMPOYHOCTH O0OJOYEK MY3BIPHEKOB, CIIOCO0-
CTByeT 00pa30BaHUIO OoJiee MEJNKHX ITy3bIPHKOB rasa,
HPENSATCTBYeT KOAJIECLEHINN (CIUIIAHUIO OTIEIbHBIX
MEJIKHX ITy3bIPHKOB I'a3a ¢ 00pa3oBaHNEM U3 HUX OoJiee
KPYIIHBIX MY3BIPBKOB), PE3KO CHMXAET CKOPOCTh
BCIUTBIBAHUS ITy3bIPHKOB ra3a.

Jns peanu3zaru rexaonoruu BI'B BeiOpaH onbIT-
HBIHA YYaCTOK, PACIIOJIOKEHHBII B BOCTOYHOM YacTH I'o-
puzonHTa FO-1C 1 BKIIOYAIOIIUNA YETHIPE CONPSIKEHHBIX
JEBATHTOYCYHBIX OOpPAIIEHHBIX DJIIEMEHTa C 4-Ms
HarHeTaTeJbHbIMU CKBa)XKMHAMU NoNe
4068,4071,5188,5191 u 24-Msa m00BIBArOIUMU CKBa-
skuHamu NelNe 1556, 3498, 4425, 4426, 4429, 4430,
4432,4433, 4434, 4437, 4439, 4440, 5827, 5828, 5830,
5832, 5834, 5836, 5839, 5840, 5843, 5844, 5845, 6350
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Ha ompITHOM y4acTke HarHETATENBHBIX CKBaKHH
Ne4068, 4071, 5188, 5191 BogorazoBoe BO3JICHCTBHE
Havayiochk ¢ 2015roza.

JomnonauTenbHas 1o0bva He(TH cunuTaeTcs mo 24
OKpY’KaIOMIMM JOOBIBAIOMIMM cKkBakuHaMm. [lo pearu-
pyromumM noobiBaromuM ckBakuHam NeNel556, 3498,
4425, 4426, 4429, 4430, 4432, 4433, 4434, 4437, 4439,
4440, 5827, 5828, 5830, 5832, 5834, 5836, 5839, 5840,
5843, 5844, 5845, 6350 momoaHuTeNnbHAs JOOBIYA CO-
crasiser 1 572,7 ToHH HEDTH.

Ha mecTopoxxaennn Kanamkac TexHonornyeckui
nporecc BI'B npencrasnsercst Hanboee mepcreKTuB-
HBIM, TaK KaK B CBSI3U C HEBBICOKHM COJICp)KaHHEM ra3a
B BOJIC ¥ HEOOJIBIIIOH TITyOMHOM 3aeraHus MPOAyKTHB-

HBIX IUIACTOB €0 Peajn3alus BO3MOXKHO IIPH OTHOCH-
TEJIBHO HEBBICOKMX YCTHEBBIX JaBJICHUAX 3aKayKH pa-
004ero arexra.
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[TpoBenenuii MOpiBHAUIBHUIN aHaJII3 TUIIOBUX KOHCTPYKIIN KaHAIB eKCTPY3iHHUX (POpMYIOUUX rooBok. [1o-
Ka3aHo, 1110 po3po0JieHi pi3Hi (GOpPMHU 1 reoMeTpisl pO3MOITBLUNX KaHAIB B €KCTPY31HHUX T'OJIOBKAX, MPH LIbOMY
TeoMeTpisl KaHaJIiB MOCTIHHO YIOCKOHAIIOEThCS B HANPSMKY cTabimizamii mepenany THCKY NpW 3MiHI TEXHO-
JIOTIYHMX MapaMeTpiB Ta YCYHEHHS MOIIMBHX 3aCTIHHUX 30H ITOTOKY.

[IpexncraBneHi pe3ysbTaTH PEOJIOTIYHNX JOCHIIKEHb MOJIeNIbHUX MaTepiaiiB. [IpoBeieHe BUBUCHHS CTPYK-
TYpH HEeCTaO11i30BaHMX [TOTOKIB B KaHAIaX 3MIHHOI reoMeTpii 3 BAKOPUCTAHHSM METOAIB Bidyanizawil Ha jJabopa-

TOPHOMY CTEH]II.
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Buxonannii MOpiBHSUTBHUN aHAJI3 €KCIEPUMEHTaJbHUX NaHUX 3 PIMICHHSIM DPIiBHSAHb Pyxy pimuHu. Jlo-
CITIKEH] 3aKOHOMIPHOCTI HECTa01J1i30BaHO1 TeUil aHOMAJIbHO-B’I3KUX PiTMH B poOOYMX KaHaJIaX 0OJaJHAHHS B
MpOLEC] eKCTPYLyBaHHs J03BOJIMIN PO3POOUTH MEXaHOTPOHHI 3aCO0M PETYIIIOBaHHSI ONOPY MO Mepepizy KaHaiB.

Abstract

The comparative analysis of typical designs of channels of extrusion forming heads is carried out. It is shown
that different shapes and geometries of distribution channels in extrusion heads are developed, while the geometry
of channels is constantly improved in the direction of stabilization of pressure drop at change of technological
parameters and elimination of possible stagnant flow zones. The results of rheological studies of model materials
are presented. The structure of unstabilized flows in channels of variable geometry is studied using imaging meth-
ods on a laboratory stand. A comparative analysis of experimental data with the solution of fluid motion equations
is performed. The studied regularities of the unstabilized flow of anomalous viscous fluids in the working channels
of the equipment during extrusion allowed to develop mechatronic means of regulating the resistance along the

cross section of the channels.

JII0Y0Bi cj10Ba: HecTaOlli30BaHA Teuis aHOMAaJbHO-B’SI3KUX PIIMH aBTOMaTHYHE YIPABIIHHS Mepernay
K 0 ’

THUCKIB.

Keywords: unstabilized flow of abnormally viscous fluids automatic pressure drop control.

B yMoBax npakTHYHOTO 3aCTOCYBaHHS HOBUX TeX-
HOJIOTIH 1 MoJlepHi3alii iCHyIOUnX, MOTpedye NeTab-
HOTO BHBYEHHS HecTaOUTi30BaHMX TEUil aHOMAaIbHO-
B’SKHX PIIVH B TEOMETPHUYHO HEOJHOPIIHUX KaHAIax
(dhopmyrodoro obagHaHHS 3 BpaXyBaHHAIM OCOOIHBO-
CTeif, 10 HAaKIaJaI0ThCSI HCHPIOTOHIBCHKUMH BIIACTH-
BOCTSIMH PiIHH.

JocmimkeHHsIM Ipo0IieM Tedil moxiMepiB B KaHa-
nax (GopMyrdoro oOJamHAHHS MPHUCBSIUCHA 3HAYHA
KIJIBKICTh SIK BITYM3HSHHX, TaK 1 3apyODKHHUX aBTOPIB.
B pobotax [1-3] po3risgaeThcs MOBEAIHKA PO3YUHIB
MOJIMEPIB MPU CTaliOHAPHII Tedil B KaHalax eKCTpy-
3iifHOro oOnanHaHHs. [lpuBemeHi 3ajgadi MpPOEKTY-
BaHHS OONIaJHAHHSI, a TaKOK KOHTPOJb, ONTHMI3allis,
aHall3 MOPYIICHHS PEKUMIB eKCTPy3il Ta 1HIII 3amadi,
10 XapaKTepHi A1 BAPOOHUIITBA.

ABropamu [4-7] 3ampoIOHOBaHI METOAU PO-
3paxyHKy HPOLECIB MepepoOKU IUIacTMAc Ha OCHOBI
PyXy po3IuiaBy mojiMepis. JoCikeHO MOIeTTFOBaHHS
PO3MOJIIBUUX KaHANIB EKCTPY31MHHX TOJOBOK MpH
Tedii moJyiiMepiB i MPOBe/IeHU aHalli3 BILIMBY iX KOH-
CTPYKTHBHHUX IapaMeTpiB Ha sIKICTh BUPOOIB. [Ipuse-
JICHO OITUC PEOJIOTTYHMX 3aKOHIB PO3ILIABY IOJIIMEPY B
HIMPOKOMY Jlialia3oHi MIBUAKOCTEH 3CyBY.

Aurle, He TUBIISIYMCH HA 3HAUYHI YCHIXU B Teopii Ta
MaTeMaTHYHOMY MOJICIIOBaHHI IIPOLIECIB EKCTPY3ii,
HEeoOXiTHO 3a3HAYMTH, IO B JITEpaTypHUX JDKepenax
HEJIOCTaTHhO iH(pOPMaLii PO BIUIMB I'€OMETPUYHHX

rapameTpiB KaHaliB (JOPMYIOUUX TOJIOBOK Ha MPOIEC
EKCTPy3il.

MeTor0 JaHOro IOCHIIDKCHHS € MOJCIIOBAaHHS
TiIpOAMHAMIYHHMX YMOB Tedil B KaHaNIax CKJIAIHOI reo-
MeTpii i Ha iX pe3ysbTaTax BU3HAYCHHS PalliOHATBHUX
KOHCTPYKTUBHUX MapaMeTpiB PO3MOAUIBYMX KaHAIIB
¢dopmyrouoi roioBku. PospoOieHHS MeTomiB i crio-
COOIB TiNBHINCHHSA eQEKTUBHOCTI MporeciB ¢op-
MYBaHHS.

[Mpn nmocnmipkeHHI PEoNIOTIYHUX XapaKTEPUCTHK
MOJICIIBHUX PIIMH METOJOM POTALIAHOI BiCKO3UMETPIT
BCTaHOBJICHO, 110 BoHI po3undu KMI] (HaTpieBoi coi
kapookcumermnemono3un) i [IBC (mosniBeHiIOBOrO
CIUPTY) NPOSBIISAIOTH BIACTUBOCTI INIACTHYHOI PiJIMHH,
a peoJIoTiyHa MOJIENb TeUil MPH eKCTPYIyBaHHI MOXE
OyTH OIMMCaHA CTYNCHEBUM PiBHIHHSIM:

T=Ky", (1)

Jle T — HanpyXeHHs 3CYBY, H/M%; y— IIBHIKICTb
3cyBy, ¢ ; K — KOHCTaHTa KOHCMCTEHTHOCTI; N — iH-
JIeKC Tedil.

BusiBiieHa 3aieXHICTh PEOJIOTIYHHMX BIACTHBO-
CTEH MOJENBHUX DIJMH BiJ TEMIIEPATypH i 3 JOCTAT-
HBOIO TOYHICTIO BU3Ha4eHI 3HaYeHHs koedinieHTiB K 1
n B piBHsHHI (1), sIKi npuBeaeHi B Tabmui 1.

Pesynbratu peonorivHUX AOCIiIKEHb TOKa3aHi B
Tabmumi 1.

Taomuus 1
3aJIeXKHICTh PEOJIOTIYHUX NapaMeTpiB BiJl TEMIIEPATypH NpH (iKCOBaHIH IBUIKOCTI 3CYBY
Konnenrparist po3unHy IMapamerpu Temneparypa T, °C
20 25 30 40

2%-po3uun KML] u, He/m? 0,0657 0,0526 0,0479 0,0241

K, MIla-c 68,72 40,04 18,68 7,89

n 0,967 0,914 0,882 0,820
4%-po3unn KMI] u, He/m? 0,8578 0,6599 0,5411 0,3827

K, MIla-c 100,30 78,04 30,25 10,38

n 0,752 0,731 0,702 0,698
2 %-pozunn [1BC u, He/m? 0, 821 0, 734 0, 584 0, 366

K, MIla-c 118,50 72,22 42,62 22,42

n 0,822 0,785 0,722 0,688
5% - pozunn [IBC u, H-c/m? 1,988 1,546 1,020 0,686

K, MIla-c 146,00 118,23 86,63 46,54

n 0,601 0,582 0,521 0,488
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OTpuMaHi pe3yNbTaTH MPO 3MiHU IIBUIKOCTEH
3cyBY (Bin 9 no 1312 c—1) nmepekpuBaroTh MaKCUMAaIIbHI
3HaueHHs MBUIKOCTeH nedopmanii — 10...30 ¢, mo
BiJIMIOBIZIAOTh MOYATKY Teuil Ha JUISHII MOBIIHBHOTO
nepexoay B GOpMYFOUHil KaHall FOJIOBKH 1 JI03BOJISIOTh
poO3paxyBaTu MIBUAKICTh 3CYBY PIAMHM B LMJIHIPUY-
Hiii 9YacTHHI TONOBKH [8]:

3n+1
7=M, 2
nr

ne Q — 00’eMHa BHUTpaTa; I' — pafiyc KaHaja.

JaHi pe3ynpTaT peoyOTiYHUX AOCIHIIIKEHb OyIH
BUKOPHUCTAaHI IPH pO3pOOI1Ii TCOMETPUIHNX ITapaMeTpiB
KaHaJiB (hOpMyI040i T'OJIOBKH.

ExcniepuMeHTanbHi  TOCTIKCHHS riapoau-
HaMIYHUX XapaKTEPHUCTHK TOTOKIB B KaHaiax 3MIHHOT

reoMeTpii MPOBOIWINCH Ha JaOOpaTOPHOMY CTEHII 3
BHKOPUCTAHHSIM METOIB Bizyamizamii [9]. Januit me-
TOJl Ja€ JOCTaTHHO TMOBHY iH(OpMAIlIO PO €BOJIIO-
LiifHI IpolLleCH BUXPOBHX CTPYKTYp B 00JacTi panTo-
BOTO 3BY)KCHHS KaHAITy.

Jlis mpoBeeHHS TOCTIKCHh KIHEMATHKH TEYil
Oyna po3po0iieHa MOJIeNb KaHaIy, B sIKiil (110 aHaIoril
3 KaHalaMu (OPMYIOYOi YACTHHU TOJOBKH) Oyin
BH3HAYCHI AUITHKU KaHAJIB: JO PalITOBOTO 3BYKEHHS 1
micns LH —mingHKa rigpoauHaMivHOI cTabimizamii mo-
ToKy. [IprBeneHa KOHCTPYKIis OCTITHOT TUISTHKH TIe-
penbadana BCTaHOBIICHHS B O0JIACTI TTEPEXOIY 10 MEH-
I0TO JiaMeTpy KaHaiy HaOopy mpogiIbHIX BCTaBOK,
[0 JI03BOJISUTA OTPUMATH KOH(Y30pH 3 KyTaMH PO3-
kpurts 10°, 15°, 300, 459 60° Ta mepexonu y Ui
paniyciB i JiemHickaTu. Taka KOHCTpYKIist 3a0e3neuy-
BaJa pi3Hi TiAPOAMHAMIYHI YMOBH BXOJly IOTOKY B Ka-
HaJI MEHBIIIOTO AiaMeTpy (puc. 1).

Ly

|
i - ~
T
i = \:\__\;:\\\
! NOMOK
LU
:

-7
i ///// g
! i
|

Puc. 1. Cxema 0ocnionoi dinsanku kanany

KinemaTnyHi XapaKkTepUCTHKH Tedill BH3HAYaA-
JMCh IS MOJAEJNBHUX DPIJUH 3 TOKa3HUKOM IHJEKCY
teuii n = 0,52 — 0,96.

Y
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azs \ / /
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a)

Ha puc. 2 (a. 6) npencraBieHi MoxuBi popMu
npodidgiB HIBUIKOCTI MPH 3MiHI YMOB BXOJYy B KaHal 3
MEHBIITHM J[iaMEeTPOM.
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Puc.2. Enopu weuokocmeii Ha 6x00i 8 KaHAl MEHUL020 dlamempy:
a) pospaxyuxosi oaui [10]: (1 — keadpamuuna napabona; 2 — meopemuyna napadboia; 3 — anpokcumMayis Kpusoi
2; 4,5 — poszeumox npogina weuokocmi, Ln = 0,105m i Lu = 0,279m), 6) excnepumenmanvHi pe3yiomamu (1 -

npogine wisuokocmi npu Lu=0; 2 — xonghysop 3 kymom posxpumms 15° ; 3 — koughyszop 3 kymom posxpumms
30°; 4, 5 — poseumox npoghinio weudxocmeri, Lu=0,180 m i Lu=0,360 m ).

B pesynbTari excnepuMEHTaNbHHUX JOCHiIKEHb
Oyna oTpuMaHa KapTWHA Tedil BOJHHMX PO3YHMHIB Ha
OUISHII TIepeA  pamnTOBUM  3BY)KEHHAM  KaHAIY
(xoedimient 3Byx)enns KO = D1/ D2 = 4). Hanpuknan,
npu Tedii 2% Boxaux pozumHiB KMIL] i [IBC Tta 3Ha-
YeHHi y3aranbHeHOro uucia Peiinonbaca Rel<100, B
o0JiacTi panToOBOTO 3BYXXEHHs, B’SI3KICTHI edekTH Ie-
PEeBaXaIOTh 1 CTPYKTypa NOTOKY € 0e3BuxpoBoto. [liis

UX YMOB Tedii mpo(iiah MBUAKOCTI Ha BXOJI B TiAPO-
JUHAMIYHY [TOYaTKOBY OUITHKY LH BianoBizae KpuBUM
2 1 3, mo nmokasani Ha puc. 2, 0.

[Mouunnaroun 3 Re'>280 nposBis0THCS eeKTH 3a-
POJDKEHHSI BAXPOBHUX YTBOPEHb 1 1X HAABHICTH PopMy€e
«3acTiiiHy 30HY» Iepe]] 3BY>KCHHSIM y BUIJISAI OCHOB-
Horo Buxopy. st teuii Bogaux po3unHis (4% - KML]
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i 2% - I1BC) mpormec yTBOPEHHSI BUXPOBUX CTPYKTYP
HOYMHABCA IIpH 3HaueHHi Re! >340.

Jani, npu 36inemenni uncna Re! > 950 — 1100,
Uit po3unHiB (4% - KMI i 2% - [IBC) BinOyBaeTbes
3MEHILIEHHS! PO3MipiB OCHOBHOT'O BHXOpPY, B3a€EMOJis
HOro 3 OCHOBHHMM IIOTOKOM 1 B KaHali MEHIIOro Jia-
METPY YTBOPIOEThCS KiJIbLIEBa 1301b0BaHa OPOKHHHA
3 IBOMa BUXPOBHUMH 30HaMH, 10 B3a€EMOJIIIOTH MIX CO-
60t0. ®opma mpoiTF0 MBUIKOCTI B 30HI CTHCHYTOTO
MOTOKY, JJISl JAHOTO PEKUMY Tedii, BIIITOBiga€ KPHUBIH
1 Ha puc. 2,6. ToOTo, KiNbIIeBa i301b0BaHA TOPOKHUHA
3MCHIIIy€ Tepepi3 KaHally 1 BUKIHMKAe OLIbII CKIamHi
3aKOHH PO3MOLUTY TiPOCTaTUIHOTO TUCKY TI0 HOTO I10-
BIXKHHI.

Sk aHaNMITHYHI PO3PaXyHKH, TaK 1 pe3ysbTaTH J10-
CJIiIB TOKa3aJy, 10 3 pocToM uucia PeiiHonbaca ro-
PH30HTANILHI PO3MIPH 30HU CTUCHYTOT'O MOTOKY 301J1b-
HIYIOTHCSI.

JI0BXKHHY KiJIbIIEBOT 130JIbOBAHOT IOPOKHUHH, 00-
JacTi CTHCKaHHS IIOTOKY, sIKa 3aJe)KUThb BiJl YMOB
BXOJy B KaHaJ, pPEOJOTIYHUX BIACTUBOCTEH PiIuHH i
uncna Re!, B 3aranbHOMy BUIAJIKy MOKHA BU3HAYUTH:

Lc=Ks = Kp = Rel, ®3)

ne KB — koediwieHT, sikuii BpaxoBy€ yMOBH BXOJY
B KaHaJ;

Kp — koediiieHT, 110 3aIekKHUTh Bil pEOIOTTYHUX
BJIACTHBOCTEH PiJUHU.

PesynpraTi nOCHIPKEHb MOKa3ylOTh, IO TIPH
3MiHi TiJPOANHAMIYHIX YMOB BXOAY B KaHaJl MEHIIIOTO
niamerpy (MpodidIOBaHHS PanTOBOTO 3BYKEHHS), TIO-
upHarouy 3 KyTis poskpurta 30°, 459, 60° Ta nepexonin
Y BUIIIAII pajiiyciB i JIEMHICKAaTH IS Jiarma3oHiB 3MiHA
Re'< 2100 BUXpOBHX CTPYKTYp HE CHOCTEPIraaocs.

B minomy oTpumaHi eKcHepHUMEHTaIbHI pe3yJib-
TaTH PO3paxyHKIB I10JIiB IIBUAKOCTEH B 001aCTi panTo-
BOTO 3BYXXCHHS IOMEPEYHOrO Mepepizy KaHaly ao0pe
Y3TOJDKYIOTBCS 3 YSIBIICHHSIMH KapTUHH Tedil, 0 MpH-
BeJicHa B podori [10].

JIoBKMHA JUISHKA TiapoAnHAMIUHOI cTabimizamii
MOTOKY, B PO3IITHYTOMY BHUIIAJIKY, € BEJIMYMHOIO 3MiH-
HO¥O 1 3aJICKUTH BiJl yMOB BXOJY B KaHAJI MEHIIIOTO Jia-
METpY Ta PEOJIOTIYHUX BIACTHBOCTEH pinuHM (puc. 3).

La M
2 B 1
1,5 //
1 //{/ e il ]
0,5 /-/éf//% 3
7 Rek,10°
° 5 10 15 20 30

Puc. 3. 3anesicnicmov 0osxcunu Oinauku ciopoounamiunoi cmabinizayii nomoxy 6io yucia Petinonvoca,
pospaxyukosi oani (mmm ) [10] ; (+++) excnepumenmanvui pesynomamu oanoi pobomu: 1 — 2% pozuun KML;
2 — 4% poszuun KML]; 3 — 4% poszuun I1BC.

OcraHHIM 9acoM iCHY€ TeH/ICHIIis B CTBOPEHHI CH-
CTEM aBTOMAaTHYHOTO YIPABIiHHS IpollecaMu Iepe-
POOKHM TOJIIMEPHHUX MaTepialiB y BUPOOH.

VY 3B’sA3Ky 3 IMM, B AaHiii poOOTi Ha OCHOBI
aHaJIi3y 3aKOHOMipHOCTel HecTabini30BaHoi Teuii aHo-
MaJIbHO- B’SI3KHMX PiAWH B pobounx KaHamax oOiajaHa-
HHS pPO3p0O0JIEHO KOHCTPYKTHBHE PillIeHHS (popMyrodoi
TOJIOBKH, K€ Tiepe10adae MOXKIIMBICTh aBTOMaTHIHOTO

peryJroBaHHs nepenaay TUCKY 3a JOIMOMOI0I0 MEXaHo-
TpoHHOi cucteMmu [11]. 3anponoHoBaHa cucteMa aBTO-
MAaTHYHOTO PETYJIIOBAHHS € OIHOPIBHEBOIO 1 CKJIa-
JIAE€THCS 3 KOHTPOJIepa KePYBaHHS TEXHOIOTIYHIM IIPO-
eCOM 1 TIAPONPHUBOAY 3 EJICKTPOIPONOPIIHHUM
VOpaBIiHHAM, IO JIO3BOJISAE 3IIACHIOBATH  JIH-
CTaHIliiiHe Oe3CTyNeHeBe peryJIIoBaHHS MPOXiIHOTO
nepepi3y KaHayry TOJOBKH.
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EPNE.

Puc. 4. [To630060icHill nepepiz KaHay Gopmyrouoi 20106KU I3 pe2yToEMUM ONOPOM.

[NopyeHHs cTaIo0ro peXXUMy poOOTH eKCTpyIepa
(Trymbcartii IpOXyKTHBHOCTI 1 THCKY), 3MiHA CKJIamy i
PEOJIOTIYHUX BIACTHBOCTEH CHPOBHHHM, IO IIEPEpod-
JSAETHCS, IPU3BOIUTE A0 IecTabimizamii THCKY B op-
MYIOUilf TOJIOBIII i BHMAara€e OIEPATUBHOTO BIUIHBY,
MOB’s13aHOTO 31 3MIHOIO TUIOIII ITOTIEPEYHHUX TIepepi3iB
JIPOCEIIOIYNX KaHaJIB (iIbepH.

[Tpu BHXOAI BENMYMHU THUCKY B NepeIMAaTPUUHIi
MOPOXKHKHI FOJIOBKH, 3 Jlialla30Hy POO0YOro iHTepBaITY
narunku Tucky J1 1 /12 popMyroTh BiANOBITHUHN eek-
TPUYHUHN CUTHAN, IKUA HaIXOJAUTh B KOHTPOJIEp MeXa-
HOTPOHHOI CHCTEMH PETYIIOBaHHS. MOyl eleKTpOH-
HOI amapaTypd peryJIIOBaHHS TeHEPYIOTh Kepylouunit
CHTHAJ, KM HaJIXOIUTb HA T'JIPONMITIHAPH 3 EIICKTPO-
MPOTOPIIHHIM KEPYBaHHSM, IO B3a€EMOMIIOTH 3 Cer-
MEHTHHMH CEKTOpaMH (IUIOCKMMH HpY>KHHAMH),
3MIHIOIOYH TIPH L[OMY IUIONIY IPOXiJAHOTO HNEPETHUHY
JIPOCEITIOI0YHX KaHAJIB MPYKHOTO eJeMeHTa (DiIbePH.

OtpumaHi B XOJi JOCHI[DKEHb AaHATITHYHI Ta
eKCIIepUMEHTANbHI JlaHi JI03BOJIIIM OOrPYHTOBAHO
YAOCKOHAINTH KOHCTPYKIIIO (hOpMyI04oi TOJOBKH,
sKa 3a0e3nedye parioHaJbHI TiIpOAMHAMIYHI YMOBHU
Te4ill MacH, 0 MepepOoOISIEThCS.
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This article presents methods for determining the energy efficiency of pyrolysis furnaces used in heating
systems, analysis of the efficiency, advantages and disadvantages of pyrolysis furnaces.
Keywords: Pyrolysis, heating system, furnace, efficiency, energy efficiency.

Introduction

It is known that the pyrolysis process is used in the
chemical industry as the main technology for the
production of products, as an energy-saving technology
for heating buildings and structures in housing and
communal services. In the oil industry, pyrolysis is the
only technology for the separation of some products,
but it is the process that ensures the optimal combustion
of combustible products in heating devices. The
complex gas released during the pyrolysis process was
actively used as a fuel for internal combustion engines
in the 30s and 60s of the last century. Today, pyrolysis
gas is still used as a fuel for forestry vehicles. Pyrolysis
furnaces for heating homes on individual farms are
notable for their ease of operation and low fuel
consumption. In Central Asia, pyrolysis furnaces are
almost never used in individual systems of households
and small enterprises and institutions. In areas with
limited natural gas resources, complexes of pyrolysis
furnaces and gas generators operating on this energy-
saving technology can solve the problem of electricity
and natural gas shortages. Therefore, the study of these
pyrolysis furnaces and gas generators can be
considered a topical issue.

Research method

We use process analysis to select a research
method.

A pyrolysis furnace is the main energy source of
the heating system, its energy efficiency is determined
by determining the consumption of the "conventional
fuel unit", calculating the energy balance of the heated
object, and integrated assessment of the amount of
energy required to maintain this energy balance in
changing natural conditions methods. The final integral
is needed to determine the energy capacity of the
pyrolysis furnace (in terms of heat). It is also necessary
to take into account the heat and electricity consumed
by the control system.

It is known that it is not possible to directly
measure the heat energy given off by a fuel product
during combustion, this energy can only be found by
multiplying the relative combustion heat of that fuel by
the weight of the fuel. . Typically, the relative heat of
combustion of the fuel is obtained from references and
different GOSTs for different fuels, for example,
GOST 10062-75 - for natural gas, 21261-91 - for liquid
petroleum products, 147-95 - for coal, for peat and
others. However, given that the composition of the fuel

used in practice is constantly changing, and that the
heat energy that this composition produces during
combustion also changes, the amount of energy
calculated is approximate. Nevertheless, we need to
evaluate the energy efficiency of the pyrolysis furnace.
To solve this problem, experimentally determine the
weight of the energy-supplying fuel that provides the
energy balance of the heated object and calculate the
energy consumption by multiplying the relative
combustion heat of that amount of fuel by the weight of
the fuel, and finally, the ratio of energies can be
calculated. The size obtained by this method depends
on the heating system tested, but mainly on the energy
efficiency of the furnace under test.

Of course, an artificial heating system can be used
as the object of the above experiment, but it is
preferable to use a real object because this experiment
is associated with much higher energy consumption.

The difference between pyrolysis furnaces and
conventional furnaces is that the combustion process in
this furnace consists of two stages, in the first stage the
coking produces solid residues of fuel and gas, and in
the second stage, the solid residues of the separated gas
and fuel are completely burned.

This type of stove burns the wood completely and
produces very little ash. As a result, the fuel burns in
the pyrolysis furnace for a long time. In practice, the
ash from such furnaces is cleaned once every few days.

In addition, the useful life of any heating system is
several decades, during which time it is desirable to use
the literature data to account for large-scale changes in
the operating modes of the heating system due to
climate change.

So, we choose the data analysis method as the
research method.

According to the manufacturers, medium-capacity
(10-20 kW) furnaces installed in a 100 m2 apartment
building can burn 10-12 hours of fuel per refill. Daily
fuel consumption can be 10-11 kg of solid wood.
Compared to conventional furnaces, this is 2 or more
times the fuel-saving efficiency.

Depending on the moisture content of the fuel, this
efficiency varies widely:

burning 1 kg of wood with a moisture content of
20% - 4 kW

burning 1 kg of wood with a moisture content of
50% - provides 2 kW of power.

Advantages of pyrolysis furnaces:
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» High fuel efficiency due to long and complete
combustion

» Environmental safety, which emits very little
smoke, mainly SO and water vapor, resulting in clean
and dry smoke ducts.

* The fuel heats up very quickly.

* Has a high efficiency (85% - 90%).

* Ability to operate in a large power range (5% to
100% of maximum power).

* Possibility to connect to any heating system -
with natural circulation and forced circulation.

Isitish trubasi chiqisi

Tutun kanali

Ventilyator elektramotori

Isitish trubasi kirishi

* Possibility to use different types of fuel, solid
wood, liquid fuel ...

* Ease of use, once a day wood burning and once
a few days ash removal.

These ovens have the following disadvantages:

* The size is too big.

* Need a place to store firewood.

* Water pump, fan, and thermocouple are required
for proper operation and control, which in turn creates
an electrical connection.

+ Condensate can build up in the smoke path, so
the smoke path needs heat protection

Pechni boshqarish

Yonish kamerasi

Havo kanali

O’tga chidamli g’isht

O’tga chidamli g’isht

Figure 1. Construction of a long-burning pyrolysis furnace

Pyrolysis furnaces are divided into two depending
on the type of smoke:

* natural smoke extraction;

» Compulsory smoking.

Natural smoke extraction is created using a high
smoke extraction pipe. Forced smoke extraction is

generated using an electric motor fan. Forced smoke
weighing furnace is more efficient but depends on
electricity.

The following are the disadvantages and
advantages of forced and natural smoke kilns:

Smoke Advantages Disadvantages
Compulsory 1. The combustion chamber and the heating system | Depends on electricity
heat up quickly
2. Accelerates the transition to pyrolysis
3. Combustion products come out of the oven quickly
4. Pyrolysis and combustion process is controlled
automatically
5. The combustion time of the fuel is large
natural 1. Relatively easy to use 1. Needs to be cleaned relatively
2. breakdown are rare often
3. The price is much cheaper 2. The installation cost is high
Conclusion: patopun «Temno sHEpreTHYecKre CHCTEMbI M yCTa-

With the advantages and disadvantages listed
above, these stoves are the second most energy-
efficient after gas heating systems.
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