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TRANSPORT
ENSURING THE RELIABILITY OF TRANSPORT

Gumeni Maria,

PhD-student, Technical University of Moldova, Doctoral School - Mechanical and Civil Engineering,
Engineering and production management (in the transport branch), Chishinau, Moldova

DOI: https://doi.org/10.31435/rsglobal_conf/28022021/7430

Abstract. Road safety is becoming the number one issue. Reliability - a branch of science that studies the
general measures to be considered when designing, manufacturing and operating technical systems, in
order to ensure maximum efficiency in their use. The car is dependent on the environment, on the
processes that influence the triggering of its basic characteristics, during operation. An operation
strategy is a Set of rules that ensure the specified control of the corresponding operation process.
Commercial operations governs the intended use of vehicles. All strategies are closely related to it. Thus,
the automobile transport system has the features inherent in complex technical systems: the presence of
a single goal, controllability, the interconnection of elements, a hierarchical structure. The system of
technical operation of vehicles is a set of vehicles, traffic control devices, drivers, regulations and norms
that determine the Selection and maintenance of the most advantageous modes of operation of vehicle
units, as well as the maintenance and restoration of the lost performance of vehicles in the process of
performing transport work. The reliability of the car is the ability of the car to perform the specified
functions, keeping the values of the established performance indicators within the limits corresponding
to the specified modes and conditions of use, maintenance, repair, storage and transportation.
Keywords. design, durability, influence, operation, quality, reliability, road safety.

Introduction. Car transport plays a main role in the country's transport complex, regularly serving
enterprises with different forms of ownership, as well as the country's population. More than 80% of goods
are transported by car each year, and around 75% of passengers travel using public transport.

At the same time, road transport is the main consumer of resources:

- 66% of petroleum fuels,

- 70% of human resources,

- and about half of all investments.

The car is operated in a variety of conditions and is a complex system, a set of operating
elements - assembly units and parts that ensure the performance of its functions.

By road transport is meant any transport operation carried out by road vehicles for the
movement of goods or persons even if the road vehicle is, in a certain part of the road, in turn
transported by another means of transport (railway wagon).

Reliability (STAS 8174/77) [6] means the ability of a product to perform its required function
under given conditions over a given period of time.

Purpose. Increase traffic safety on national roads.

Specific objective. Analysis of road safety at present, highlighting the characteristic aspects of
road accidents, the circumstances and dynamics of their occurrence, and identifying the best practices
to increase road safety that could be implemented.

The main metivation for the study of the mentioned aspects comes from the desire to give an
answer to an always controversial situation that we encounter frequently.

Reliability of means of transport and ensuring it.

Reliability - a branch of science that studies the general measures to be considered when designing,
manufacturing and operating technical systems, in order to ensure maximum efficiency in their use [3].

The car is dependent on the environment, on the processes that influence the degradation of its
basic characteristics, during operation. These processes are random and, therefore, for the evaluation
of vehicle reliability, methods are used, such as - probability theory and mathematical statistics.
Reducing the reliability of vehicles leads to overheads for their repair and time spent for zero travel, at
the time of non-operation.

The most complete and objective, following an experimental test, to assess the influence of all
conditions and tasks performed, can determine various features of reliability - complete and objective.
For this, the following sources of information are used. Fig.1 [2]:

RS Global February 2021 3



International Trends in Science and Technology

l Reliability information sources
l Exploitation | l Experimentare \ l Calculation \

l dezi \l by day \l controlled \l p‘?Dr::ggn \l operation \lonthesmnd\l resistance \ shaped l dynamics \l statistics. \
l normale iiacceleratedl

Fig. 1. Sources of information

Reliability, as a complex indicator, is determined by: safety, maintainability, durability and
depends on: Fig.2

Iimproving the design and manufacturing quality of both the car

the quality and timeliness of vehicle maintenance and repairs

he safety margin of the parts and the rationality of the desi
the units that determine the operating capacity of the vehic

ensuring the stabhility of the functioning of the mechanisms

reliability of engine power and ignition systems

Fig. 2. Ensuring the reliability of means of transport

The extensive use of the “individual” capabilities of various vehicle mechanisms and systems
will be allowed through the provision of technical maintenance and repair of cars.

The problem of reliability of mechanisms is in the first place in any industry, because it is
necessary to operate the mechanisms with minimal costs. In addition, the importance of the problem
lies in the mass production. The reliability of a car is characterized by a complex of qualities, Fig. 3:

durability dynamism ‘

Fig. 3. The matrix of the concept of "vehicle reliability”

- February 2021 RS Global



International Trends in Science and Technology

The quality of the products is understood as the totality of product properties that determine its
suitability to meet certain needs in accordance with its intended purpose. The totality of product
quality properties is assessed by quality indicators. They are divided into indicators of purpose,
reliability, manufacturability, transportability, standardization and unification, safety, ergonomic,
environmental, aesthetic and patent law. Thus, reliability is one of the main indicators of product
quality. There can be no high quality products without high reliability.

The impact of the technical condition of vehicles on road safety.

The improvement of the roads, the diversity of the car models and the gradual adaptation of
the human body, lead to the increase of the extraordinary speeds in circulation. The development of
vehicle designs only confirms this growth. In the twentieth century, the speed of the car is increasing,
from 30 — 40 km/h to 120 — 200 km/h. Race cars became even faster, increasing the speed from 100
km/h to 300 km/h. There are also speed records, with speeds reaching over 1000 km/h. The speed of
intercity buses becomes practically the same as that of cars.

Also, taking into account the safety requirements, the speed allowed in the localities has
tripled. The weight of the vehicle has a significant impact on its efficiency in operation. [2] The
weight of the car also has a great influence on its cost. The higher the production of a car model (in
series), the lower the need for design and research, which reduces its cost. Reducing the weight of the
car essentially leads to economy and increased speed. In turn, increasing speed requires more efficient
braking system, wheel stability, maneuverability, post-accident and environmental safety. Changing
the design of the vehicle requires us to: new driving methods, in various conditions, quality roads and
traffic management, the establishment of new rules and even a new organization of their maintenance.

The operating conditions under which cars are used affect the operating modes of units and
parts, accelerating or slowing down the change in the parameters of their technical condition, Fig.4:

? g
+. road conditions

i . ‘quality of fuel and lubricants, availability of spare parts

Fig. 4. Influence of operating conditions on changes in the technical condition of vehicles

» road conditions determine the mode of operation of the car and are characterized by the
technical category of the road, the type and quality of the road surface, the resistance to the movement
of the car, the width of the carriageway, the slopes of the road, the radius of curvature;

» driving conditions are characterized by the influence of external factors on the operating
mode of the vehicle and its units;

» transport conditions are characterized by the length of the loaded ride, the coefficients of
using the mileage and carrying capacity, the type of cargo;

» natural and climatic conditions are characterized by ambient temperature, humidity, wind
load, level of solar radiation;

» seasonal conditions, with more than 60% of all car failures and malfunctions occurring in
the spring-autumn period of operation.

At the current stage, the car rarely refuses the driver to fulfill orders, thus reaching the level of
excellence. In turn, man, although he developed physically and spiritually, practically did not change
his speed of reaction. Being in his youth, the driver is the owner of the fastest reaction, at the same
time he is subject to the enthusiasm of competition, eager for accelerated speed. Passing through the
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middle age - the reaction slows down. But, being at any age, the driver is influenced by: the technical
conditions of the car, weather conditions, dexterity in driving, psychophysiological condition,
consumption of food and drugs, not to mention alcohol. Hence, more than half of all road accidents are
caused by the human factor,[7] ie the fault of the driver.

Road safety is becoming the number one issue. Cars were created for the benefit and joy of the
people, but their development was so rapid that it came into conflict with the development of localities
and roads, with the psychophysiological capabilities of people, with the necessary fuel and resources.
Traffic safety depends on many factors. The driver influences the increase of road safety through the
way and style of driving, which is very significant. While all other factors directly or indirectly
influence its circulation. Fig. 5.

Factors of the road system, which determine the technical
operation of vehicles l

! ! !

Fig. 5. The technical operation of the vehicles determines the following factors of the transport process

Increasing the operational reliability of vehicles and reducing their maintenance costs is the
important problem facing road transport. The solution to this problem is offered by the automotive industry
by producing cars with high reliability (maintainability), on the one hand. On the other hand: Fig.6, Fig.7.

% Improving the technical operation of vehicles

Vehicle reliability
requirements

increasing the power, load . the technological and

A

speed and | capacity and . organizational link of road
\ intensity of ) vehicle | transport with service
road traffic capacity companies

Fig. 7. Ways to streamline vehicle reliability requirements
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The reliability problem is addressed in four main stages:

» determination of the initial requirements for the quality of the new model, taking into
account the level of modern technology, existing analogues, market conditions and consumer interests;

> design, i.e. development of desigh documentation, implementation of complex bench and
road tests;

» production;

» work with consumers (collection of information about all failures and malfunctions arising
during operation, simplification and reduction of labor intensity of maintenance and repair work,
provision of spare parts).

Conclusions. When designing cars, the rule must be observed: the less the expected durability
of a particular interface part, the more maintainability the car structure must have. Therefore, the
reliability of a car is not only a technical category, but also an economic one. It should reflect the costs
of socially necessary labor to create a car and maintain it in working condition during operation.
Reliability depends primarily on the level of technical equipment of the manufacturing plant, factories
- suppliers of raw materials, the quality of materials, semi-finished products and finished parts. The
solution of complex problems of reliability of modern cars is impossible without a deep theoretical
study of the physical and chemical processes that cause wear and tear of parts, and the development on
this basis of appropriate practical recommendations for the design, production and operation of cars.

The subject described helps us to understand the causes of the decrease in vehicle quality. The
deterioration and decrease of the efficiency of the use of vehicles, leads to the creation of certain
preconditions for the occurrence of road accidents.
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BIOLOGY

SOME MEDICAL-BIOLOGICAL ASPECTS AND
ECOLOGICAL BACKGROUND DURING THE USAGE OF
POISON CHEMICALS AGAINST THE PATHOGENESIS OF
BUXUS COLCHICA

Giorgi Parulava,
professor, Georgian State Teaching University of Physical Education and Sport, Thilisi, Georgia
DOI: https://doi.org/10.31435/rsglobal_conf/28022021/7431

Abstract. It is proved, that the unique model of Georgian flora, Colchian box-tree (Buxus), is in the
phase of ecological catastrophe. The chance of survival is minimal in the refuges, gorges and
mountain slopes. Relict or introductory plants of all Georgian box-tree species should be sprayed with
pesticide “Dimelin” and tilled with fungicides. All types of Deltamethryn (Decis) pesticides must be
removed from purging scheme, since, according to survey results, abovementioned drug is an
ecological threat fot the human health and the fauna complexes.

Keywords. Ecology, metabolism, refugium, fauna complexes, pathogenesis, lethal.

Introduction. Buxus Colchica is member of Buxceae family and Buxus genus [6]. In the
Georgian environmental conditions, there are two relict species — Buxus colchica and Buxus hyrcana;
Introduced four species: Common or evergreen buxus (Buxus sempervorens), Balearic (Buxus
balearica), Japanese buxus (Buxus japonica) and narrow leaf buxus (Buxus microphylla). Buxus is a
special plant. Antic age authors frequently indicated to it, Old Roman poet Ovidius Naso mentioned
that Goddess Athena made a flute form the buxus.

Buxus colchica is included in the red book of Georgia. It is also special plant for the Georgian
flora. According to vertical distribution of the forest, it thrives in first, damp subtropical belt, till 350
meters above the sea level, as well as in second, mixed wide leafed Colchian type tree forest belt,
located from 350 to 900 meters above the sea level. It feels itself especially good in the refugiums of
Samagrelo region. It also must be noted that in the foothills of Samegrelo mountains and territories
adjacent to the black sea beach belt, in the beginning of Pliocene, Colchian refugium of old
Mesophilic forest flora relicts, plant refuge was formed, which was assisted by the formation of
mountain slopes in a way that ensured the maintenance of warm and damp climate in some territories
of Samegrelo. The remarkable example of it is the relict forest refugium of quaternary period across
Khobistskali, near village Mukhuri of the Chkhorotsku region where Zelkova tree, Colchian ivy,
sapwood, Caucasian bilberry, laurel, Pontic rhododendron, fig and forest dominant Buxus Colchica
thrive next to each other [2]. It is evergreen bush or tree plant; It rises from 2 to 5 meters in height;
Lives up to 600 years; Rises slowly, it starts its fructuousness in groves in bound forests from the age
of 35, but the sole growing plant — from the age of 15. It endures the trimming well, because of which
it gets special decorative meaning. It has very hard and solid, because of which it is valuable in
furniture making and ship building. From the ancient times, it was used as healing plant. It is also
noteworthy that its leaves are poisonous and contains around 70 types of alkaloids, including
cyclobuxine D. The whole amount of alkaloids in the plant is 3%. Deadly dose of cyclobuxine D for
warm blooded species during a peroral intake, on 1 kilogram per body mass, is 0.1 mg [7].

Research results. Today, this wonderful piece of Georgian flora is under the threat of
extinction. Environmental protection organizations assess the situation as an ecological catastrophe.
Causes of this are the Buxus pathogens. Over the last 5 years, Buxus groves are being intensively
desiccated. Expedition, which was held in Lugela ravine in 2010, spotted the massive damage of
Buxus groves in the abovementioned refugiums, which expressed itself in stripping the plant from its
leaves and intense development of moss on branches. Supposedly, it is caused by viruses. Initially, the
plant roots are damaged. Root indumentums are being rotted, as a result of which the mixed mineral
salts in water is not absorbed in the plant, which therefore cannot feed itself, process of photosynthesis
is ceased and wilted leaves are falling down. Bark does crack on a stem, xylem gets black and starts
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rotting. This itself represents a wonderful substrate for a development of fungus and moss. Second one
is the more dangerous disease — Buxus burn, which is caused by the Buxus fungus (Cylindrocladium
buxicola) that is very famous in Europe. It has been vastly spread in decorative agriculture and is
massively destroying Buxus plants. Brown spots are occurring on the leaves of an afflicted plant,
leaves are consequently being discoloured, gets yellow and falls down [6]. Similar process repeats
itself in second-third year. After this, branches are wilted first and then the whole tree does the same.

Besides this, the Cydalima perspectalis walker became the reason of wilting of the Buxus. Its
homeland is the Eastern Asia. In Georgia, it was born in 2003, officially spotted in the Guria region,
specifically in the territories of Shekvetili. It belongs to the Lepidoptera order and Crambidae family
[5]. Despite that its biology and zoogeography is well studied, additional researches must be made in
Georgian settings. Here it is must also be noted that said maleficent was not discovered in the
refugiums. In the area of spreading, chemical fight against it gives good result, where pesticide
Deltamethrin (Decis), whose toxicocinetics and toxicodynamics analyses show that the preparate in
the process of metabolism creates many bioactive derivate, is widely used; Has clearly expressed
hydrophobic characteristics and is easily absorbed to some specific molecules, which represent its
main transport factor. Physical-chemical processes play important role in the dislocation of Decis
(serum, supernatant), whose essence is aimed towards maintaining the constant level of current
substance on the expense of depo-processes, which take place on the surface of erythrocyte-plasma
division [3]. In addition to this, Decis is quickly degraded because of hydrolytes, oxidants, protolithic
products and mixtures connected to them. Following types of complexes were discovered:
transdeltamethrin, transhydroximetrol deltamethrin, 3-dibromovinil, 2,2-dimethylcyclo-propane and so
on. There is also enough amount of remains, which are of ambiguous constitution (on the 35%
practical dose) Metabolism is different between animals and plants by mixture constitution. Quick
release of Decis and its metabolism in animals is made with unimportant tendency of bioaccumulation
[3]. Under the influence of Decis, on the skin of warm blooded, erythematic and dematic damage
occurs after 1 hour and 49 minutes; Eye irritation, in particular eye blinding and cornea damage
happened after 1 hour. Preparate showed short duration irritative effect with washing it off and not
washing it off; with macroscopic and histologic observation, no trace of sensitivity was seen. Effect of
meaning connected to rat reproduction try has not been caused in 3b generation organic mass, small
embryo toxic effect was being noticed as well as hard atyxia and partial degenerative changes of the
spinal marrow, approximately 20% [1]. For the invertebrate animal fauna, any kind of contact with
Decis is lethal, destructive for fauna complexes. Pesticide Dimelin, which is safe for human and warm
blooded animals, is effective against the worms of Cydalima perspectalis walker. Bacterial origin
biologic preparate Bacillus thuringiensis is greatly effective against the newly-born worms.

Mechanic method, which means a heavy trimming of plant, is widely used for protecting the
Buxus from maleficent. In addition to this, it is also noteworthy that in the recreational zone, using
chemical method against maleficent and diseases is strictly limited, that is why the orientation must be
aimed toward the integrated method of fighting.

Far more complex situation is connected to the groves in the mountain slopes, ravines and
refugiums, to where arrival with special technology is impossible. Land cultivation and fight against
viruses is unimaginable.

Therefore, Colchian box-tree (Buxus Colchica) is on the verge of ecologic catastrophe, to save
it, it is necessary for specialists of this field, scientific potential to unite, special program to form and
to practically implement. The usage of deltamethrin and similar pesticides must be abolished in order
to not be harmful for human health, especially on touristic routes. Enough supply of preparate Demilin
must be imported, Buxus plants on places, where it is physically impossible to do so, must be
immediately sprayed and worked with fungicides. It is proved with our research that the usage of any
form of Decis is dangerous for human health and fauna complexes around it.

Conclusions. 1. Pesticide deltamethryn (Decis) must be removed from the means of fight
against the pathogenesis of Colchian box-tree (Buxus colchica)

2. Deltamethryn (Decis) with its toxicokinetic and toxicodynamic indicators represents a
dangerous poison chemical for the human health.

3. The usage of deltamethryn (Decis) in Buxus groves causes the change of fauna complexes
in this ecological environment.
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Abstract. The article deals with the dynamic development of information and communication technologies
and their impact on the education system, as well as the importance of forming an information culture of
students through the use of information technologies in biology lessons. For biological science, which is
constantly updated and updated information base, the use of information technologies in the educational
process is becoming more rational and acceptable. In particular, the use of a virtual laboratory, an online
microscope, multimedia information systems and various animations in biology classes makes the lesson
interesting and useful. Thus, with the help of systematic informatization, students can be helped to study in
an open education system, to form a system of thinking and independence.

This article contributes to the formation of information culture in the process of teaching and training
students through information and communication technologies using new information systems in biology
lessons and contributes to a more detailed understanding of the problem of Informatization of education.
Keywords: information culture, information and communication technologies, computer literacy,
informatization of education, formation of information culture.

Introduction. The process of informatization all over the world is considered to be a key
condition for the successful development of society, the dominant trend in the development of
civilization in the 21st century. Thanks to the rapid development of informatics, telecommunication
systems and new information technologies, a new information environment for the habitation and life
of tens and hundreds of millions of people is emerging on our planet, and an information society is
being actively formed. The active development of information technology and the formation of an
information society have influenced the educational system.

Modern society is more and more in need of new information and big news from modern
knowledge. Therefore, due to the rapid development of new information technologies and excessive
information content, there is an intensive informatization of the educational process in the country.
Thus, it should not be excluded that the level of development and application of modern technologies
in each country is determined not only by the development of its material base, but also by the level of
information development of the population, the ability to form, master and apply new knowledge. All
this is directly related to the level of development of education in the country and the problem of
informatization of education.

Main part. Informatization is an organizational, socio-economic, scientific and technical process
aimed at the formation and development of information resources, information systems based on the use of
information technologies in order to meet the needs of each person and legal entities in information.

Informatization of education is a process full use of new information technologies in the
theory and practice of the educational area and take advantage of it in the conditions of
implementation of psycho-pedagogical training and education.

The main directions of informatization of education are determined by:

- creation of an information and educational environment at the level of an educational
institution, considered as a set of works that ensure the technology of its functioning;

- system integration of information technologies in education, providing educational process,
scientific research and organized management;

- creation of a unified educational information space.

The education system can no longer remain unchanged in the turbulent maelstrom of social
change, and the mutual adaptation of society and education is a strategic necessity, the absence of
which can be disastrous for both the education system and society as a whole.

The problem of informatization of education is an urgent problem of the XXI century due to
the following factors:
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- the process of rapid development of informatization of society, which is a manifestation of
the general pattern of development of civilization, has acquired a global character and has covered
almost all developed countries of the world;

- the rapid development of ICTs and their widespread introduction into social (educational,
industrial, etc.) practice have led to the formation of a new information environment of society.

Informatization of education is developed as a certain purposeful human activity for the
creation and implementation of various programs and technologies. Namely:

- in the educational process for the preparation of citizens;

- improving the quality of general education and professional training of specialists;

- in the management of the education system;

- in methodological and scientific-pedagogical activities;

- development and implementation of new educational technologies.

Under the means of informatization of education is understood computer hardware and
software equipment, as well as their content content used to achieve the goals of informatization of
education. And the means of information technology include: electronic computers (computers),
personal electronic computers (computers); Set terminal devices for all classes of computers, local
area network, the input and output of information, the means of entering and manipulating text and
graphic information, tools, archiving large amounts of information and other peripherals modern
computers; devices and inverse transform the data passed in graphics and sound form; modern means
of communication; artificial intelligence; systems computer graphics; software systems (programming
languages, streamers, compilers, operating systems, application packages, etc.), etc. In this regard, the
basis for the formation of computer science and information culture is computer literacy.

Computer literacy is a technical component of Information Culture (Table-1). The computer
comes to the aid of a person in processing information, evaluating it, transmitting it, etc. Computer
literacy is the knowledge of a computer, its functions and capabilities, it is the ability to use ICT tools
to solve information problems.

Table 1. The relationship between computer literacy and information culture

Computer Information and Information literacy Information culture
literacy communication
competence
acquire a | the ability of students | have the knowledge and | one of the components of

minimum set of | to use information | skills to identify  the | universal human culture, a set
computer skills. | and communication | information needed to solve | of information worldviews
technologies. a specific problem or | and systems of knowledge
complete a task. and skills.

The formation and development of information and communication competencies of students
includes the formation and development of information and communication competences of students in the
process of learning and general education, including: the ability to cooperate and communicate,
independently acquire, supplement and integrate knowledge; the ability to solve personal and socially
significant problems and apply solutions in practice using information and communication technologies.

Information and communication competence is a part of information culture at a basic level and a
set of knowledge, skills and personal values for the effective implementation of various types of
information services and the use of new information technologies to address socially significant life issues.

Information literacy is a tool that allows people to determine their information needs, localize
and assess the quality of information, accumulate and restore information, conduct effective and
ethically correct use of information, as well as create other information and share knowledge.

Information culture should be considered as the level of organization of information processes
and the level of satisfaction of people with information communications, the level of efficiency in the
creation, collection, storage, processing, transmission, presentation and use of information, providing a
holistic view of the world, forecasting the consequences of decisions.

The main components of information culture are:

- information (computer) literacy;

- information competence;

12 February 2021 RS Global




International Trends in Science and Technology

- information-value-semantic component;

- information and cultural component;

- reflection of information.

The process of forming these components takes place in the process of productive educational
and cognitive activity. Thus, during the lesson, new teaching methods, including modern information
technologies, should be used along with traditional ones during the lesson.

Methodology. At the moment, such dynamically developing sciences as biology, chemistry,
physics and computer science are filled with new information every day. Therefore, the use of new
information technologies in teaching biology has become a requirement of today. The main distinctive
feature of the use of new information technologies in biological education is the redistribution of
information flows in the classroom. The teacher's dialogue with students is carried out through a
digital educational resource. In this case, students become active participants in the educational
process. Active activity of students leads to a significant increase in their motivation, stimulates active
search and cognitive activity.

In general, biological education needs new information technologies that increase the
information content, visibility and personal orientation of the educational material. They provide the
formation of a systematic image of the mastered biological process or concept, its holistic, holistic
representation. The greatest degree of expression when using new information technologies is
advisable to provide computer modeling of biological processes and phenomena, rather than video
fragments. In addition, priority should be given to modeling using information technology. In contrast
to the real process or its video publication, the computer model allows the student to focus on the
main, most important characteristics of the biological processes under consideration, to abstract from
secondary features, to position themselves as within the "system”. An important condition for the
consistent introduction of new information technologies in biological education is the availability of
the necessary hardware infrastructure. It should include computer-based workstations for teachers and
students, new information technologies, communications, devices for receiving and transmitting
information, visualization and documentation.

The use of computer technologies in the process of teaching biology can be carried out in
several directions:

The first direction is Information support of the discipline using standard software-various
electronic textbooks and interactive visual aids. These include: electronic textbooks, images, texts, 3D,
2D, gif animations, videos, models, virtual laboratories, etc.

The second direction is the development of a lesson using a multimedia digital projector, a
carefully selected video series that will help illustrate the theoretical material presented in the lesson.
Multimedia presentations are effective forms of presenting biology material. This form allows you to
present the training material in an algorithmic order in the form of a system of bright reference images
filled with comprehensively structured information. At the same time, students use various channels of
perception (visual, auditory, kinesthetic and discrete), which allow placing information in the memory
of students not only specifically, but also associatively.

The third direction is conducting experiments, practical work and virtual laboratory work. When
studying the material in the biology lesson, great importance is attached to the demonstration experiment
and laboratory practice. To date, very interesting computer (virtual) laboratories have been created, in
which students and teachers can conduct various experiments and laboratory work on a computer screen,
for example: to conduct various chemical reactions, to examine cells under a microscope.

The fourth direction-computer technologies allow to carry out intermediate and final control in the
form of various test tasks in the audience. The tests are processed quickly and the results are visible
immediately. Tests allow you to test the theoretical and practical knowledge, skills and abilities of students.

The fifth direction is the use of the Internet for the preparation and conduct of classes. The
Internet is used for various didactic purposes:

- first, you can set a task-to find additional educational information that can be reused every time;

- secondly, the ability to find information: to find fundamentally new information, to compare
it with known data, i. e. to create a problem situation that initiates constructive communication;

- third, you can prepare tasks for making a review (analytical review, digest, abstract) on a
pre-formulated topic, which can be evaluated as a student's project work.
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Research results. Recently, various computer programs have been developed for students and
teachers of biology: electronic textbooks, reference books, online encyclopedias and educational
games, online microscopes, virtual laboratories in biology, programs for test and training, practical
tasks. These computer programs are the best visibility, not only for schools that are not equipped with
classrooms and technical devices for biology, but also for those that have all the opportunities to study
biology in general. Therefore, the introduction of various computer programs in the process of
teaching biology contributes to the enrichment of the teaching content and provides access to various
resources for visual learning, thereby giving it a logical character, and also solves such problems as the
development of students' creative abilities and finding ways to activate their interest. That is, using
such computer programs, the biology lesson becomes not only interesting and informative, but also in
the course of work, students can develop their creative abilities and apply them in the future.

A great contribution to the formation of the information culture of students in biology lessons
is made by social networks and various websites. In turn,the creation of websites is one of the methods
of forming the information culture of students. In addition, the teacher can share information in
various directions with his students, opening a website with an individual approach to himself and his
students. In addition, the network is of great importance both for the teacher's self-education, as well
as for preparing for the lesson and using its rich resources.

Therefore, in the era of the development of information and communication technologies, as
well as within the framework of the "trilingual policy” program, a website was opened in Kazakhstan,
which will become the basis for studying biology in English and an assistant for biology teachers.

The site contains various resources for teaching biology in English and materials for teachers. The
site is called "Biology tips" (Fig. 1). On the website for conducting biology lessons in English, such as:

- biological video materials (with a direct link to YouTube);

- animations and images in 2D, 3D and gif format;

- short-term lesson plans for teachers;

- individual, creative works of students;

- presentations and interesting biological facts.

-Biology tips-

%

—

"
Presentation about the Caspian tiger

K« You can control nature only by obeying it ))

Fig. 1. Website "Biology tips"

At the moment, the site is actively used by students during a biology lesson. In addition,
students independently create electronic 3D, 2D and hyphal models. The works of students are
displayed on the site. In addition, the site is actively used by teachers during the lesson, as there are
many interesting resources on the site. Thus, conducting classes using this site allows:

- to build an open education system, which each provides its own learning path;

- change the traditional organization of the learning process of students, forming their systemic
thinking;
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- correctly organize and implement the cognitive activity of students in the course of the
educational process;

- use information and communication technologies in order to individualize the educational
process and turn to new cognitive means and resources;

- to study some phenomena and processes in the micro and macroworld, using computer
graphics and models;

- to represent various biological, physical, chemical processes that actually occur at a very
high or low speed;

- to form the information culture of students, using different information technologies in
biology lessons.

Conclusions. In general, the formation of an information culture means the free functioning of
the process of searching, collecting, processing, storing and transmitting any information necessary for
students in the education system through personal computers, hardware and computer networks.

With a high level of information culture formation, students show interests and needs for
information, a voluminous information collection, an excellent outlook and fluency in information
processing methods, the formation of high moral qualities, extensive knowledge of information
sources, the ability to critically evaluate information and excellent knowledge of information and
communication technologies.

In this regard, we would like to offer students the values that are formed during the study of
biology:

- students develop flexibility in the ability to perform information processes, the ability to
replenish their knowledge base with valuable information, etc.;

- formation of students' interest in meaningful information, effective use of innovative
technologies and interactive teaching methods;

- students’ mastery of information technologies of training, the ability to use electronic
textbooks in their activities is formed.
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Abstract. PLGA/HA composite biomaterials are prepared, and 3D printing technology is used to make
bone scaffolds that can be implanted in the body. Its performance is tested by in vitro physical and
biological methods, and its safety is evaluated by animal experiments. Methods: 3D printing
technology was used to print the PLGA/HA composite three-dimensional stent biomaterial, and the
tensile strength and bending strength of the stent material were tested with reference to GB/T1040 and
GB/T9341 to verify its ability to support the proliferation and differentiation of hMSC. The biological
evaluation standard (GB/T16886) evaluates the biocompatibility and biosafety of scaffold materials in
vitro and in vivo. Results: The porous 3D scaffold made of PLGA/HA composite material was
successfully fabricated; the mechanical tensile strength and flexural strength of the composite
material were 38 MPa and 42 MPa respectively, which were 5.35 times and 5.25 times that of normal
human cartilage; in vitro cell test It is proved that the 3D scaffold can support the proliferation and
differentiation of hMSC into chondrocytes. The results of the biosafety test show that the scaffold
meets the national medical device biological evaluation standards.

Keywords: Biomanufacturing, biomaterials, differentiation, human bone marrow mesenchymal stem cells.

1. Introduction. Bone tissue damage is a major problem facing human health. With the
development of medical science, bone cement materials and artificial bone grafting technology have
been widely used in clinical practice, but there are still some problems. For example, organic bone
cement has poor biocompatibility and large heat generation during the forming process, which may
aggravate the patient's condition; inorganic bone cement will have a slow forming and curing rate in
the body and poor flexibility; artificial bone transplantation treatment is always There are problems
such as source limitation and possible immune response. Tissue engineering is an important potential
alternative treatment measure, which is expected to eventually solve this problem [1].

The purpose of tissue engineering scaffold materials is to provide a three-dimensional (three-
dimension, 3D) scaffold for cells, which is conducive to cell adhesion, proliferation, and
differentiation, and provides suitable environmental support for cell growth. The production of 3D
scaffolds plays an especially important role in tissue engineering research, and it is the key to the
industrialization of tissue engineering.

Traditional 3D scaffolding techniques include solvent casting-particle leaching method [2],
gas foaming method [3], emulsification/freeze-drying method, phase separation method, etc. However,
when considering the porosity and pore size of the material, the above the medical recycled materials
produced by the method have certain limitations. The use of 3D printers to make stent materials is a
hot spot in the international regenerative medicine research [4-5]. Zopf et al. [6] reported the use of a
3D printed tracheal splint for the treatment of tracheobronchomegalies. One year after the treatment,
the infant patient grew the left main bronchus. Generally, MRI is used to obtain the three-dimensional
data of the patient's bone injury site, the obtained three-dimensional data is converted into a three-
dimensional printing model by software, compiled into a file format recognized by a 3D printer, and
rapid prototyping technology is used to make bone tissue models and tissue scaffolds [7], After
adapting the stent material made in vitro and transplanting it into the diseased part of the patient, it
may greatly alleviate the patient's illness and even save some patients' lives. Tarafder et al. [8] used the
tricalcium phosphate (tricalcium phosphate, TCP) scaffold made by 3D technology and transplanted it
into a mouse femoral defect model for treatment and found that it can accelerate the formation of
osteocytes in new bone tissue in the early stage.
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This experiment describes a method of rapidly manufacturing polylactic acid-glycolic acid [9]/
hydroxyapatite [poly (lactide-co-glycolide)/hydroxyapatite, PLGA/HA] composite 3D scaffold using a
3D printer. The materials were tested for the corresponding mechanical properties, in vitro supported
human bone marrow mesenchymal stem cells (human bone marrow derived mesenchymal StemCells,
hMSC) proliferation and differentiation test and in vivo biological safety assessment.

2. Materials and methods

2.1. Material

2.1.1. Bracket material

PLGA (75:25), with a relative molecular mass of 100,000 was purchased from Istanbul
Biotechnology Industrial Co., Ltd.; HA was purchased from Siemens Biotech Company; dioxane was
purchased from Asminaros Industry Co., Ltd.

2.1.2. Equipment and consumables

The 3D printing equipment was Automation 3200, and the software used was NVVIEWER,
provided by the Istanbul Fatih Technical School of Istanbul University; 3D printing containers and
needles were purchased from Japan's Hitachi Company; cell incubators were purchased from
American Thermoelectric Company; CKX41 inverted microscope system was purchased from Japan
Olympus; BHC-1000IIA2 biological safety cabinet was purchased from Jiangsu Sujing Company;
desktop centrifuge was purchased from Eppendorf; Quantad50 scanning electron microscope was
manufactured by FEI Company of the United States; CS-600B automatic biochemical analyzer
produced by Di Rui; Shenzhen Pu Kangchan PE-6800 semi-automatic blood cell analyzer.

2.1.3. Cells and reagents

hMSC cells (ATCCPCS-500-012) were purchased from the American Type Culture
Collection (American Type Culture Collection, ATCC); cell basal medium (ATCCPCS-500-010M-A-
PCS-500-10HOM-A-PCS-9500) ) Purchased from Saiye (Guangzhou) Biotechnology Co., Ltd.;
complete medium and cartilage formation complete medium are basal medium and cartilage formation
basal medium containing final concentration of 10% fetal bovine serum; fetal bovine serum and
pancreatin are purchased from Gibco Company; Recombinant human Bla interferon (recombinant
human interferon-B1a, rhIFN-B1a) was prepared by our laboratory; Recombinant human nerve growth
factor (recombinant humananervectin II lab anti-collagen, mouse anti-collagen) Collagen 1) antibody
was purchased from Abcam; Alcian Blue solution was purchased from Sigma Aldrich; nuclear fast red
counterstaining kit was purchased from Shanghai Jiemei Company.

2.1.4. Experimental animals.

Healthy big-eared white rabbits, male or female, weighing 1.8 to 2.0 kg, provided by Istanbul
Institute of Biological Products Co., Ltd.

2.2. Method

2.2.1. Preparation and pretreatment of scaffold materials.

PLGA is divided into 3 groups. Weigh 1.2g, 1.8g and 3.0g of PLGA respectively, add them to
5ml of dioxane, and dissolve them completely; each group has a fixed HA mass of 3g, add an
appropriate volume of dioxane Infiltrate and stir to make it completely infiltrated; each group will mix
and stir the dissolved PLGA and HA evenly.

2.2.2. 3D bracket printing and post-processing.

Print a 3D bracket of 4cmx4cmx2cm, the 3D printing equipment is Automation 3200; set the
printing parameters of the 3D material bracket: the material between layers is stacked vertically and
crosswise, and each layer is placed in parallel, with a gap between each strip 2mm, the step height of
each step in the Z axis direction is 0.2mm, the movement speed items in the X axis and Y axis
directions are 2mm/s, the aperture of the discharge port is controlled at 0.5~0.1mm, the discharge
port The pressure is controlled at 30 to 60 psi. Put the pre-processed stent material into the raw
material storage room of the printing equipment, run the program, and print out the designed three-
dimensional stent according to the set program. During the printing process, the temperature of the
stent platform is maintained at -20~-10°C, and cold air is continuously applied to separate the solid
and liquid phases. After the stent is printed, it is vacuum freeze-dried.

2.2.3. Material mechanical performance testing.

The tensile strength and flexural strength of the three prepared materials were tested by
Istanbul Material Surface Analysis and Testing Center. The testing instrument was a universal
electronic testing machine, and the testing methods were GB/T1040 and GB/T9341.
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2.2.4. Cutting and pretreatment of 3D stent.

The 3D material is laser cut into small pieces of lcmx1cmx2cem. After being sterilized by y-
ray radiation, the sealed package is placed in a suitable aseptic container. The material is completely
immersed in 75% ethanol, soaked overnight, and the ethanol is discarded. Wash with sterile saline for
3 times, place the material in a suitable sterile container, add Sml of saline at 37°C for 24 hours, and
use the extract and material for pyrogen experiment and subcutaneous implantation experiment in
safety evaluation. Before the scaffold material is used in the cell differentiation experiment, the
material needs to be soaked in the complete medium for 24 hours. After taking it out, the residual
solution is blotted with sterile filter paper and then inoculated with hMSC.

2.2.5. Cultivation and inoculation of hMSC cells.

The hMSC cells were cultured in T175 gas-permeable cell flasks and cultured with complete
medium. After the cells covered the bottom of the flask, 2ml of trypsin was added for 1 min, and 10ml of
complete medium was added to terminate the trypsinization reaction, and the cell suspension was collected
in a centrifuge tube After centrifugation, the cells were collected, the supernatant medium was discarded
after centrifugation, and an appropriate amount of complete medium was added to resuspend the cells to a
density of 2x106cel/ml. Place the aseptically treated 3D scaffold in a 6-well plate, drop the cells dropwise
to the center of the material, add 0.5 ml of each material dropwise, let it stand for 1 hour, then add 3 ml of
complete medium and place it at 37°C, Culture in a 5% CO2 incubator.

2.2.6. Electron microscopic detection of hMSC proliferation and osteogenic
differentiation on the scaffold.

After the hMSC was inoculated on the scaffold material, the material was taken on the 7th
day, and the material was washed with phosphate buffered saline (PBS), fixed with 3%
glutaraldehyde, dehydrated by ethanol series, critical point drying, sprayed with gold, and observed by
scanning electron microscope. Proliferation of adhesion on the stent. At the same time, the scaffold
material without cells was observed under electron microscope.

2.2.7. Chondrogenic induction and differentiation of hMSC cells to be cells.

After culturing on the 3D material for 2 to 3 days, remove the complete medium. Complete
medium was added to the negative group, and complete cartilage medium was added to the positive
control group. In the positive group, the complete cartilage medium was replaced every 3 days, and
differentiation was induced for 21 days. The negative group was replaced with complete medium
every 3 days for a total of 21 days.

2.2.8. Glycosaminoglycans derived from osteogenic differentiation of hMSCs
(glucosamine glycan GAG).

Assay: Remove the cartilage-forming complete medium from the positive group of the 6-well
plate, wash the material twice with PBS, transfer the material to a new 24-well plate, add 0.2ml of
trypsin to the surface of the material, and digest the cells for 2 minutes. Then add 1ml of complete
medium to wash the cells in the material into a 24-well plate, and incubate in a 37°C, 5% CO2
incubator for 72 hours. On the third day, carefully remove the medium from the wells, add cleaning
solution to wash, incubate in acidic solution for 3 minutes, treat with AlcianBlue staining solution for
30 minutes at room temperature, wash twice, and observe under an inverted microscope after nuclear
fast red counterstaining. The negative control was also processed according to the above method.

2.2.9. Western blot detection of chondrocyte specific marker collagen |1

Trypsin digests the cells on the material, add 1ml of complete medium to stop the trypsin
reaction. After counting, each group is centrifuged to collect 1.0x105 cells, discard the supernatant, add
20ul of cell lysate, and centrifuge for 10min. Afterwards, take the supernatant, add 2x protein loading
buffer, mix and heat, load the sample for denaturing polyacrylamide gel electrophoresis. After
electrophoresis, the protein on the separation gel is transferred to the polyvinylidene fluoride membrane,
the blocking solution is blocked, the anti-collagen Il antibody is incubated, the enzyme-labeled secondary
antibody is incubated, and the substrate color developing solution is added for color development.

2.2.10. Safety assessment of 3D scaffold materials in animals

The pyrogen and subcutaneous implantation of 3D stents are tested according to the current
biological evaluation standards of medical devices and relevant standards such as the Pharmacopoeia
of the People's Republic of China (2010 Edition). There are 3 animals in parallel for each experiment,
and the average value of the experiment is taken.
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2.2.11. Pyrogen experiment

Before the experiment, select 3 rabbits whose highest and lowest body temperature does not
exceed 0.4 °C. For the preparation method of the physiological saline extract of the test material, see
2.2.4. Slowly inject the extract that has been preheated to 38°C through the ear vein at a dose of
10ml/kg to ensure that the injection is completed within 15min. After the injection, the body
temperature was measured every 1 hour for a total of 3 times. The highest value of the rectal
temperature minus the basal body temperature is the body temperature rise value.

2.2.12. Subcutaneous implantation test

For the treatment of the tested materials, see Method 2.2.4. Take 3 healthy New Zealand white
rabbits, remove the coat on the test site on the back of the rabbits. After disinfection, prepare a
subcutaneous sac at the skin incision site 2 cm away from both sides of the spine by blunt dissection.
The bottom of the sac should be at least 1 cm away from the skin incision. The test material block was
implanted under the skin, the skin was sutured, and kept for 12 weeks. During this period, observe and
record the rabbit’s general condition, activities, diet, drinking, weight gain, etc., before and 4 weeks
after subcutaneous implantation., 8 weeks, 12 weeks, weighed, blood samples were collected from the
ear veins, blood routine indexes and serum biochemical indexes were measured.

3. Experimental results

3.1. 3D material printing

The printer prints the 3D stent material according to the above procedure and can print out the
3D stent whose appearance and structure meet the expectations. After the later vacuum freeze-drying,
the 3D stent material as shown in Figure 1 can be obtained.
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Fig. 1. Photo of 3D scaffold
Bird’s eye view (a) and View of longitudinal section (b)

3.2. Testing of mechanical properties of PLGA/HA composite materials.

The measured values of the tensile strength and elastic strength of the PLGA/HA composite
material mixed in different proportions are shown in Table 1. Among them, the material with PLGA:
HA ratio of 3:5, its tensile strength and elastic strength are 5.35 times and 5.25 times of the average
value of human cartilage. This group is selected for further testing.
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Tablel. The strength detection result of PLGA/PLA composite material.

PLGA: HA 2:5 3:5 5:5 Human cartilage [10]
Tensile performance (MPa) 24 38 45 3.7-10.5
Bending strength (MPa) 35 42 58 0.7~15.3

3.3. Electron microscope results of cell attachment and proliferation of scaffold materials.

After the material is processed, observe the growth of the cells under an electron microscope,
as shown in Figure 2. Figure 2 (a) is an electron microscope image of the material without cells. The
surface of the material has small holes and roughness; Figure 2 (b) is the hMSC inoculated on the
material, the cells are attached, the surface of the material is smooth, the connections between the cells
are smooth, and the cells in the stretched state can be seen, and the cell growth is in good condition.

3.4. Proteoglycan detection.

Results After proteoglycan staining, the cells in the negative group showed a long spindle
shape, and no blue glycoprotein appeared around the cells, as shown in Figure 3 (a).

The positive group has obvious changes in cell morphology, and many proteoglycans appear
around the cells, as shown in Figure 3 (b).

Fig. 2. SEM photo of blank biomaterial (a) and SEM photo of hMSC on biomaterial (b)

(b)

Fig. 3. GAG decision photo of MSC on biomaterial
Negative control (a) and Positive control (b)
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3.5. Western blot detection results of Collagen Il. The cells of the negative group and the
positive group were detected by immunoblotting of type Il collagen. The results showed that the
immune bands of collagen Il appeared in each group, the negative group was the lowest, and the
expression level of collagen Il in the positive group was higher than that in the negative group. The
gray scale analysis value proved that the relative expression of the positive group was significantly
different than that of the negative group (P<0.01). It shows that the scaffold material can promote the
differentiation of hMSC into chondrocytes, as shown in Figure 4.

1 2
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Fig. 4. Western blot result of collagen Il of different experimental groups
Negative control (1) and Positive control (2)

3.6. Results of pyrogen experiment. In the 3 rabbits tested, the body temperature rise was
lower than 0.6°C, and the total body temperature rise of the 3 rabbits was lower than 1.4°C. The
pyrogen inspection of the test product PLGA/HA stent complied with national regulations. The test
results are shown in Figure 5.
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Fig. 5. Pyrogen test experiment samples based on animal method.
0.5h before medication (1), 1h after medication (2), 2h after medication (3) and 3h after medication (4)
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Alanine transaminase (U/L) (4), Urea nitrogen (mmol/L) (5) and Creatinine (umol/L) (6).
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3.7. Test results of subcutaneous implantation test

For the treatment of the scaffold material of the test product, refer to Method 2.2.4. During 12
weeks after the test material was implanted subcutaneously in the rabbit, there was no abnormality in its
general condition, activity, diet, drinking, weight gain, etc.; its serum biochemical indicators and
transplantation There was no obvious abnormality in the comparison before entry, the test result is
shown in Figure 6; the blood routine index has no obvious abnormality compared with that before the
implantation, and the test value is shown in Figure 7. After 12 weeks of implantation, the implanted test
material block has been degraded and absorbed There is no purulent or secretion in the surrounding
tissues of the implantation site. The pathological examination results of the surrounding tissues of the
material show that they are all normal tissues (results not shown). It shows that the animal subcutaneous

implantation test of the scaffold material of the test product meets the requirements.
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Flg. 7. Blood test result of experlment animal
Leukocyte (10x9/L) (1), Lymphocyte (%) (2), Neutrophil (%) (3),
Granulocyte (%) (4), Ericsson (10x12/L) (5) and Platelet (10x9/L) (6)

4. Discussions. PLGA is a biodegradable material approved by FDA for use in the body. It
can be gradually degraded over time without affecting the growth of fresh bone tissue. The grid-like
topology facilitates the formation of blood vessels and the exchange of body fluids. The degradation
products are brought into the body fluid circulation to facilitate the growth and differentiation of cells
and the formation of new bone tissue. Attawia et al. [11] used a three-dimensional PLGA/HA (50:50)
composite scaffold prepared by a particle leaching method. After being planted with bone cells, the
bone cells can adsorb and proliferate perfectly. In this experiment, PLGA (75:25) was selected, with a
relative molecular mass of 100,000, which ensures that the material made has a degradation cycle of 2
to 3 months in the body [10] and does not affect the production of fresh bone tissue. According to the
different application functions of the stent material, the appropriate proportion of PLGA is selected to
achieve the corresponding application effect [12].

The 3D printing technology mainly compiles three-dimensional material parameters through
software and realizes the printing of materials through precise control of the printer, while the
solidification and molding of materials rely on different molding mechanisms. In the literature of bone
repair materials, polymer liquid solidification technology or fused deposition technology is often used
in combination with a 3D printer to form 3D printing of bone repair materials. This experiment uses a
traditional phase separation molding technology combined with a 3D printer. The specific process is to
dissolve and mix inorganic materials and organic materials in a volatile organic solvent to form a
liquid with a certain viscosity, spray it through a pressure-controlled nozzle to a work surface with a
surface temperature of about -15°C, and give the work surface a certain amount. With strong cold air,
the organic materials and electrodeless materials in the sprayed liquid will quickly solidify, the solvent
will evaporate, the solid phase and the liquid phase will separate, and finally a preset 3D scaffold will
be formed [13]. After the molded 3D material is freeze-dried to remove residual organic solvents, it
will eventually become the required scaffold material that can be used for experiments.

The mechanical strength of the scaffold material was tested. The measured values of tensile
strength and bending strength of the mixed material were 38 MPa and 42 MPa, which were 5.35 times and
5.25 times the strength of human cartilage [10], both of which were greater than the strength of human
cartilage. Higher strength may meet the needs of clinical trials. On the one hand, the strength of the
skeleton will decrease with the degradation of the components, and the addition of inorganic HA may
promote the reduction of the strength of the stent. Therefore, in order to ensure that the PLGA/HA scaffold
material maintains a specific three-dimensional structure during cell culture and in vivo experiments, and to
ensure that the decrease in its autogenous strength can be compensated by the strength of new bone
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deposition, its mechanical properties before degradation are higher than the corresponding human bone
mechanics Performance is a necessary condition for the degradation of bone materials. Giordano et al. [14]
used a 3D printer to prepare a PLA (relative molecular weight of 230,000) three-dimensional scaffold
material, and its bending strength was 93 MPa and 206 MPa respectively after 48 hours of preparation and
one week after freeze-drying, but its tensile strength was only respectively 10MPa and 11MPa. The flexural
strength of the organic material scaffold prepared by Giordano et al. is much greater than the tensile
strength, which is determined by the characteristics of the material itself. The mixed materials selected in
this experiment make the prepared materials have the flexibility of organic materials and the flexibility of
inorganic materials. Hardness, the clinical application effect will be more effective.

In this experiment, the inducing substance used in the chondrogenic differentiation control
group was the classic TGF B3 [15]. In addition, other cytokines or proteins have been tried to induce
chondrogenesis [16], such as tThNGF, thymosin, and rhIFN p. Through experiments, it is found that
TGF-B3 combined with certain cytokines can better promote the chondrogenic differentiation effect of
hMSC. Subsequent experiments will further study the mechanism of the combined use of cytokines to
induce differentiation.

According to the current biological evaluation standards for medical devices promulgated by
the State Food and Drug Administration and relevant standards such as the pharmacopoeia, this
experiment has tested the contents of pyrogen, hemolysis, systemic acute toxicity, intradermal
irritation, subcutaneous implantation, etc. (only part of the experiment). Display) for testing
(GB/T16886, Biological Evaluation of Medical Devices). The results of animal experiments showed
that the pyrogen test, hemolysis test, systemic acute toxicity test, intradermal irritation test,
subcutaneous implantation test and other contents of the tested stent material all meet the biological
evaluation standards of medical devices. It shows that the method of making 3D scaffold materials in
this experiment is feasible. Later experiments will conduct pharmacodynamic tests of scaffold
materials in animals to further verify the function of 3D scaffold materials prepared by this method.
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Abstract. This article presents data on the development of (chronic kidney disease) CKD in children.
In particular, with the pathology of the urinary system in children of different age groups. We
analyzed the main clinical characteristics and laboratory parameters in children with pathology of the
urinary system. The main parameters of the functional state of the kidneys were considered, the
glomerular filtration rate (GFR) was calculated using the CKD EPI formula. The chronic pathology
of the urinary system in children was also analyzed. The course of CKD in children with various
clinical nosological forms of kidney pathology was studied.

Keywords: chronic kidney disease, urinary system, children, glomerular filtration rate, UTI.

BBenenue. B HacTosiee Bpemsi 3a00J€Ba€MOCTh OPraHOB MOUEBBIIEIUTEIHHON CHCTEMBI
(MBC) y mereii ocraercs axkTyalbHOW. B Mupe exeromHo ysenuuuBaercsi HepoJOrHUecKas
narosiorusi 'y pereil. CornacHo MaHHBIM MHOTHX IOMYJISIMOHHBIX HCCIIEIOBAHUH OTMeEYaeTcs
3HAYMTENIFHOE YBEIMYCHNE YMCIIa TanueHToB ¢ 3aboneBanusmMu opranoB MBC. OcoOeHHO BBICOKHE
TEMIIBI POCTa OOHAPYXHMBAIOT BPOKACHHBIE IOPOKH PAa3BUTHS MOYEK M JAWCMETa00INYEecKHe
HeQpOomaThH, YTO NMPHUBOAUT K M3MEHEHHIO CTPYKTypbl marojoruu. K mpumepy, Toiasko B Poccum
nokasarenb o0Imiel pacnpocTpaHeHHOCTH 3aboneBaHuii opranoB MBC y gereii 3a mocnenHue aBa
necsaTunetus ysemuumics Ha 74,5% (p<0,0001) [1,2].

OOmien3BecTHO, YTO B MEAUATPUU TEPMHUH «XpOHHYecKas Ooine3Hb mouex» (XbBII) BnepBeie
npumenni R.J. Hogg B 2003 1. nAeHTHYHO UCIIONB3YEMOMY TEPMUHY B TEPANIEBTUUECKOM MPAKTUKE Y
B3pOCIIBIX TAIMEHTOB M B HacTosiee Bpems ompeneneHne u kinaccuduranus XBII mo cramusm y
JeTell He OTJIMYAIOTCS OT TAKOBBIX Y B3POCIIBIX, U IIMPOKO HCIIONIB3YETCsl B AETCKOW KIMHUKE W IPU
NpoBeJIeHMH HaydHbiX uccienoBanuii [3,4]. Omnako Tteyenue XBII y jgereil uMeeT CBOH
OTIIMYUTENbHBIE OCOOCHHOCTH, KOTOpBIE TIPOSBISIOTCS BO3JIEHCTBHEM Ha pOCT peOeHka, Ha
HEHPOTYMOpAIIbHYIO U BETETATUBHYIO CHCTEMY, IICUXOJIOTHYECKOe BO3ACWCTBHE HA CEMBIO B IIEJIOM H
HaJIMYMEM OCIIO)KHEHHH CO CTOPOHBI CEPJCYHO-COCYAUCTOH crcTeMsl [4,5].

Hcxonss w3 maHHBIX HAMOHAJIBHBIX PErHCTPOB, 3a TOCIENHEE AECATUIETHE HapyIIeHUe
(GUIBTPAIIIOHHON CITIOCOOHOCTH MOYeK Ha | MIIH. IETCKOTO HacelleHust quarnoctupyercs B 18,5 — 58,3
clydasix, a CpegHsisi 3a0071eBaeMOCTh TEPMUHAIBHON XPOHMYECKOH MOYEYHOH HEI0CTATOYHOCTHIO
(XITH) y meteit mo 16 ner cocraBisier 1 — 3 HOBBIX ciaydas B rog Ha 1 MuiH. oOmiero HaceieHus. B
EBporie pacnpocrpanennocts TepmuHabHOW XIIH y mereit cocraBmsier 4-6 cimydae Ha 1 MutH.
netckoro Hacenenus B roj, B CIIIA — 11 cnywyaeB u B Poccun — 4-5 ciywaeB Ha 1 MITH. A€TCKOTO
HacemneHus B roj [6-8].

ITo manubiM peructpa European Renal Association — European Dialysis and Transplant
Association (ERA-EDTA), ycraHOBIEeHO, uTO €XeroaHas 3abojeBaeMocTh TepMmuHanbHoi XITH B
EBpone cocrasisina 7,1 Ha 1 muH. nereit B 19801984 rr. u 9,9 — B mocnenyromue 15 ner [9].

Paseurne tepmunansHoi XITH Taxke 3aBHCHT W OT Bo3pacTa peOeHKa: cpeau aereir 1518
JIET €€ pacIpoCTPaHCHHOCTh BABOE BHIIIC, YeM B Bo3pacTHOU rpymme 10-14 mer, m moutu B 3 pasa
BBIILIE, YEM CpelM AeTed ¢ poxaeHus no 5 jer. CormacHO JaHHBIM SMOHCKOTO HalMOHAJIBHOTO
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peectpa u peectpa ABctpanuu u HoBoii 3emanamu mo auanuiy u TpaHcioiantaiuu (ANZDATA),
exxeroanas 3aboneBaemocts TepMuHanbHONH XITH paBHa 22 Ha | MIIH. JeTCKOTO HaceJeHus, y JAeTeit
KOPEHHOI'0 HACEJCHHUS PUCK €ro BOSHUKHOBCHMS 3HAUUTEIBHO BBIIIE, YEM y OCTAJIBHOI'O AETCKOI'O
macenenus [10,11].

Oco6ennocteio XBII y gereil siBnsieTcs Takke TO, YTO AaXKE HA PaHHUX €€ CTAOUsIX HpH
OTCYTCTBHM JICYEHMsI C BBICOKOM BEPOSTHOCTBEO NPUBOAUT K TepMmuHanbHOM XIIH. Urto, B cBOMO
ouepenb, JODKHO YUUTHIBAThCA MPH COCTABICHUU AMArHOCTUYECKUX M TEPANEBTHYECKUX MOIXOM0B K
XBII ¢ HampaBleHHOCTBIO Ha paHHee oOHapy>KeHHe, MpPEAYNPEKICHUE M aKTUBHOE JICYCHHE BCEX
HedponaTuii ¢ Henbio MpeIoTBpallieH s pa3BuTus TepmuHanbHoi XITH [4].

Takum 00pa3oM, WeJdbI0 HAIIEro MHCCIEAOBaHMUA OBUIO OXapaKTepU30BaTh KIMHUKO-
1a00paToOpHYIO XapaKTePUCTUKY u IIPOaHaIN3UPOBAThH XPOHUYECKYIO IIATOJIOTHIO
MOYEBBIACTUTEILHON CHCTEMBI Y JIETEH.

MeToabl uccieioBaHMs.

B wuccrnemoBanun npuHsiM yvactie 288 ManMEeHTOB, HAXOOMBILUXCS HAa CTALMOHAPHOM
neuennn B ['oponckoii merckoli OonbpHuIle WM. akaaemuka b.Sl. Pesnuka r. Ogpeccwl. [IpoBogunock
PETPOCIEKTUBHOE  HCCIIEIOBAHWE  WCTOpPUH  OOJIE3HW  CTAlMOHAPHBIX  MAlUCHTOB  JeTel
He(POJOTHUECKOTO OTHENIeHHusI B Bo3pacTe OT | roma mo 18 mer, 3a mepuox oOpamieHus 3a
MEIUIMHCKOH momotrsio ¢ 1 mexadbps 2016 roga mo 1 aBrycra 2018 rr.

[lpu ananwW3e KIMHUYECKOTO MaTepHala Y4YUTHIBalM aHaMHE3 3a00JIeBaHUS, KIMHHYECKHUH
JMarHo3, OCJIOXKHEHUS, COMYTCTBYIOIINE 3a00JI€BaHuUs, JaHHBIE OOLIET0 M OMOXMMHUYECKOTO aHAJIN3
KPOBH, OOLIMI aHATIN3 MOYH, Mpoda 3UMHHULKOT0, HeunnopeHko, 0aKTeprHoIOrn4ecKoe HCCIeI0BaHue
Mour, Rg-yposoruyeckoe nccieaoBanue.

Bce nanuenTsl nony4aiu Je4eHre corinacHo MexxayHapoaHbIM EBpOIeiickUM peKOMEHIALINSIM.

CraTHCTHUYCCKHI aHAJIN3 BBITIOJIHSUTH ¢ IOMOIIIBIO porpaMmbl Statistica (StatSoft, Inc. (2001)
STATISTICA (data analysis software system), version6. Www.statsoft.com). octoBepHOCTh
Ka4eCTBEHHBIX ITOKa3aTellel orpeensuiach 1o y2-kpureputo [Tupcona.

Kpurepun BKIIIOYEHHS B MCCIIEAOBAHHUE: BPOKACHHBIE aHOMAJIMU MOYEK M MOYEBBIBOSIINX
NyTeH; ocTpble M XpPOHMYECKHE 3a00JIeBaHUS MOYEK; MH(PEKUUU MOYEBBIBOISIIIMX ITyTEH; BO3PACT
MoJioxe 18 niet.

IMpu knaccuduimpoanuu  XBIT 1o craaumsam Obutn  ucmosb3oBanbl  Clinical  Practice
Guidelines of the National Kidney Foundation’s Kidney Disease Outcomes Quality Initiative (KDOQI
guidelines) [12].

Pe3ysabTaThl HCCIeT0BAHUS.

OOmias XxapakTepUCTHKA U3y4aeMOM TPYIIIBI MAMEHTOB ObljIa CIeIyIOLIe: CpeIHIid BO3pacT
oOcieioBaHHbIX JeTei coctapun 8,62+0,7 roga. ManbunkoB Obi10 69 yenosek (24,0 %), neBoyek —
219 (76,0 %) nmereii, cooTHomenue coctapmwio 1:3,17 (tabma.1). CpenHue mokasaTelid pocTa M Beca
neredt npu poxaeHuu cocrtabuiau 51,86+0,38 cm. u, coorBercTBeHHO, 3305,25+£83,63 Kr, B cpenHeM
TUCTAaMOHHOM cpoke 39,27+0,26 Henemnb.

IMo knuaMYeckrM HO30(OpMaM y AeTel OTMEYalll CIEAYIoNHe. MHPEKIUs MOYECBHIBOJISIINX
nyreii (MMBII) (142 wuenoseka — 49,31 %), xponudeckuii muenoneppur (45 wen. — 15,63%),
xponmyeckuit muctut (37 — 12,85%), octpeiii merut (10 — 3,47%), octpelii nuenonedput (28 — 9,72%),
My3bIPHO-MO4eTOYHHKOBBIN pedutioke (ITMP) (18 — 6,23%), octpsriii romepymnonedpur (4 — 1,39%),
xponudeckuii rnomepynonedpurt (2 — 0,69%), HeliporeHHbIiH MO4YeBOit my3bIph (12 — 4,17), Hedponatust ¢
M30JIMPOBaHHBIM MoueBbIM cunapomoM (1 — 0,35%), mucmerabonmueckas Hepponatust (18 — 6,23%),
MouekamenHass Oonesus (MKB) (7 — 2,43%), xpucrautypus (runepypukosdypus) (5 — 1,74%),
unaTepctuiansHbii Hedpur (0,35%). BAPMC: arenesust nepoii mouku (0,35%), poramust mpaBoii MOYKH
(0,35%), mommkucro3 mouek (4 — 1,39%), moakoBooOpasHas IOYKa, HEHOJHOE YIBOCHHE IPaBOd
nonoBuHbl nouku (0,35%), wenomnoe ymBoenne UJIC cneBa (0,35%), yaBoeHHE JIEBOH TOYKH H
mouerounnka (2 — 0,69%), skcrpodusi MoueBoro my3wipsi (0,35%), AMBEPTHUKYIIBI MOYEBOIO ITy3bIPSI
(0,35%), reBocroponumii ypereporuaponedpos (3 — 1,04%), npaBoctopornuii ypereporuaponedpos (2 —
0,69%), nBycroponnuii ypereporuaponedpos (0,35%), muenoskrasus cnpasa (3 — 1,04%), muenoskrasust
creBa (0,35%), muesookTasust obenx mouek (0,35%), MOBBIMIEHHAs TOABMKHOCTS mpaBoit mouku (0,35%),
arvrasus neBoii mouku (0,35%), rumoTonms moxaHoK obenx mouek (2 — 0,69%), cnmHANBHBI MOYEBOI
ny3bIpb (4 — 1,39%) moas3nontHas mquctonus npaBoid nouku (0,35%), rumoruiasust npasoit noukw (0,35%),
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emuactBennas mouka (0,35%). CoorercrtBenHo, 1m0 cramusM XbBII mamueHTHl  pacrpenesIsuIinch
cnemyrommm oopasom: XBIT 1 cr. — 19 (6,6%), XBIT 2 cr. — 136 (47,22%), XBI1 3 cr. — 68 (23,61%),
XBIT4 ct (3—1,04%), XITH 5 cT. (1,04%).

CocTosiHME TAIMEHTOB MPH IOCTYIUICHHH B OTJAEJIEHHE CTalMoHapa OBLIO Clleayromiee:
ynoBieTBoputenbHoe — 55 yenosek (19,1%), cpenneii crenenu Tsokectn — 212 (73,61%), Tsbkenoe —
21 naumenr (7,29%). Auzypuueckue siBnenus ormedanucs y 78 aereit (27,08%) u 6onu B mosicHuIle —
y 83 uenoBek (28,82%). Cumnrom [lacTepHaIKoro crpaBa TOJOXKUTEIBHBIM ObUT Yy 76 TAIIMEHTOB
(26,39%) u cneBa —y 79 (27,43%).

Tabnuna 1. Pactipenenenne gereil o BO3pacTy U MOTY

Bospacr Majb4uKH JdeBouxku
KomunuectBo % B % ot Komuuecro % B % oT
neTeit rpymme o0rrero neTeit rpyrmme o0riero
MaJIbYUKOB | KOJHMYECTBA JIEBOYEK | KOJIMYECTBA
JIeTe JeTek

Pannwmii Bo3pact 10 14,49 3,47 38 17,35 13,19

(c 1 Toma mo

3 sier)

JlomKOIbHBIH 10 14,49 3,47 67 30,59 23,27

BO3pacT

(c 3 mo 7 ner)

Mananammit 15 21,74 521 39 17,81 13,54

IIKOJIBHBIN

BO3pacT

(c 7 no 11 net)

Cpennuii 21 30,43 7,3 33 15,07 11,46

IIKOJIbHEIN

BO3pacT

(c 11 no 15 ner)

Crapmuit 13 18,85 4,51 42 19,18 14,58

IIKOJIbHEIN

BO3pacT

(c 15 no 18 ner)

Jis  XapakTepUCTHKH  (YHKIIMOHAIBHOTO COCTOSIHUASL IOYE€K PAacCYMTAIM  CKOPOCTh

kiyooukoBoit punbTpaiuun (CK®) mo dgopmyne CKD EPI. Cpennue nokasatenu CK® cocraBuiu
67,142+3,053 mu/(Mmunx1,73 m?). Tlpu 3TOM pacnpesnenenue nanueHToB 10 ypoBHIO CK® 6buI0
cnenyromee: ot 6 go 20 mur/(munx1,73 M2) Obu10 3 mamMeHTa, 4ro coctaBuiao 1,04%, or 20 1o
50 mi/(Munx1,73 M?) — 52 pebenka (18,06%), or 50 mo 60 mi/(Munx1,73 M?) Gbuto 46 yenoBEK
(15,97%), ot 60 10 90 mu/(Munx1,73 M?) — 161 genosex (55,9%), ot 90 1o 125 mn/(Munx1,73 m?) —
24 6ombHbIX (8,33%) n BbIme 125 Mur/(Munx1,73 M%) — 2 (0,69%).

Tabmumna 2. ITokaszarenu o0Iero aHaiu 3a KPOBH Y JIETeH

IToxa3aTenan M=+m
DputpoumTsl, 1x10%%/n 4,05+0,06
I'emorno6uH, /1 124,99+2,58
1 0.93+0.01
Jletikouutsl, 1x10°/n 6,57+3,21
TpomGouTel, 1x10° /i1 7,21+0,51
COD, Mm/a 14,94+1,63

[Ipumeuanwue: p=0,01.

Taxke MBI MpoOAHAIM3UPOBATN HW3MEHEHHUs oOImero aHamm3a Kpow (Tabim.2) y meredl u
HEKOTOPBIX OMOXUMHUYECKUX MTOKa3arenel Kposu (Tadm. 3).

26 February 2021 RS Global



International Trends in Science and Technology

Tabmuma 3. ITokazarenn OMOXMMHYECKOTO aHAIHM3a KPOBH Y IeTei

Iloka3arennb Mtm
brunnpyOuH 00LIHi, MKMOJIB/T 13,97+1,28
MoueBrHa, MMOJIB/JI 4,23+0,31
KpeatnHuH, MKMOJIB/JT 81,93+3,15
TumosnoBas mpoda 1,96+0,08
ANAT, MMOIIB/9X 1T 0,72+0,33
AcAT, MMOIB/UX11 0,92+0,49
["7110K03a, MMOJIB/JI 4,10+0,10
Ans0ymuH, [/ 60,42+1,04
OOwuii 6eok, /1 69,85+1,55
MoueBast KHCIIOTa, MMOJIB/TI 356,14+18,33
XosecTepuH, MMOJB/IT 3,64+0,10
Harpwuii, MMoITb/1 143,00 + 0,41
Kanuii, MMOJIBb/JT 4,31+0,22

[Mpumeuanwue: p=>0,01.

CornacHO JaHHBIM YPOBHS T€MOTJIOOMHA KPOBU aHEeMus Oblia ompeseneHa y 44 manueHToB
(15,28%), 1o cTeneHn TsHKECTH OTMEYaiH JieTKyto — 41 pebeHok, uro coctaBuio 14,24% ot oOmiero
KOJIMYECTBA TAIMEHTOB, W cpenHeil cremeHu Tspkectd — 3 gereid (1,04%). Uwmcno manmweHTOB C
aHeMuell B pa3HBIX BO3PACTHBIX IPyNIax OblJI0 HEPAaBHOMEPHBIM, COOTHOLICHHUE MaJbUUKU U IEBOYKH
cocraBwio 1:3,4 (tabn. 4). Koaddunuentr koppemsumu [TupcoHa Mexay ypOBHEM I'eMOIJIOOMHA W

BO3pacToMm nerel cocrasui 0,39.

Ta6n14ua 4, Pacnpez[eneHI/Ie ,HeTeﬁ I10 CTCIICHU TSKECTH AaHCMUU COTJIACHO BO3pPACTY.

Bospacr Jlerkasi creneHb TSKECTH, CpeaHsisi cTeneHb TAXKECTH,
Hg 110-90 r/a Hz 90-70 r/a
Mansumnkm, gen. JleBouku, ge. MaJbunky, Jell. JleBoukH, Jelr.
(% ot obrrero (% ot obimero (% ort obrero (% ot obrmero
KOJIMYECTBA KOJIMYECTRA JIETEH; | KOJIMYeCTBa JETEH; | KOJIUIeCTBa JIETEH,;
nereit; % B % B rpymie neteii ¢ | % B rpymme Aeteit | % B rpyIme aetei
rpynmre aerei ¢ aHeMHen) ¢ aHeMHuei) ¢ aHeMHuei)
aHeMHeH)
Pannwmii Bo3pact 5 12 1 1
(c 1 rona 1o 3 ner) (1,74; 11,36) (4,17; 27,27) (0,35; 2,27) (0,35; 2,27)
J1oImKOIBHBIN 0 16 1 0
BO3pacT (5,55; 36,36) (0,35; 2,27)
(c 3 mo 7 ner)
Miagmmia 3 2 0 0
MIKOJIBHBINA BO3PacT (1,04; 6,82) (0,69; 4,55)
(c 7 mo 11 gjeT)
Cpennuit 0 1 0 0
MIKOJIBHBINA BO3PacT (0,35; 2,27)
(c 11 mo 15 ner)
Crapmuit 0 2 0 0
HIKOJIBHBINA BO3pacT (0,69; 4,55)
(c 15 no 18 ner)

OOoctpeHre HMH(EKIMM BEPXHUX MOUEBBIX ITyTeH COMPOBOXKAAIMCH THIEPTEPMHUEH CBBIIIE
37,5°C (40,97%), yxymreauem obiero coctosaus (84,72%), 60ombio B mosicandaHo# obnacta (28,82%) u
MoueBbiM cuHiIpoMoM (100%). PerminuBbl MH(EKIWHM HIKHUX MOYEBBIX MyTeH XapaKTepHU30BaIUCH
HaJIM4IMeM Iu3ypHyecKux sBieHui (27,08%) n namenenuii MoyeBoro ocaaxa (100%).

B mepuon oboctpeHus y 0OOCIIEIOBaHHBIX ACTEH ONpeaessaiaach 3HauYuMas JICHKOIUTYpPHS
(79,86%), mukporporeunypust (40,28%), mukporemarypus (25,0%). B toxe Bpems y 23,26%
MAIIMEHTOB, HE3aBUCUMO OT Tepro/ia 3a00JIeBaHtsI, KOTMUYECTBO JICHKOIUTOB MTPH MUKPOCKOITUH MOYH
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ne npesbimano 10/mm3, Koapduument koppensiuu Iupcona (r) B ananuse moun no Heuunopenko
MEX/Ty YPOBHEM JICHKOIMTOB 1 3pUTPOIMTOB coctaBii 0,34 (y2 =0,12). IIpu anamu3ze npoObl MOYH 11O
3uMHHunKOMY I-IIupcoHa Mexay HOYHBIM M JHEBHBIM auype3om coctaBui 0,56 (x2=0,31), mexmy
JHEBHBIM U o0mM auype3oM — 0,89 (x2=0,8) u HouHbIM U 00uTIM auype3om 0,88 (¥2=0,78).

[lo nmaHHBIM pETPOCHEKTHBHOTO aHaIW3a OBUIO YCTaHOBIEHO, YTO BCE JETH B aHaMHE3e
NOJyYainu MpoTuBopenuauBHylo Tepamuio WMMBIIL: antubuotukotepanus (86,81%), ypocentuku
(93,75%), ¢urorepanus (68,75%). Ilpu stom cpemmsis dacrora pernuanoB MMBII cocraBuia
(3,45+0,51) 3nu30108B B rOJI.

[Ipyr MuKpOOHOTOrMUECKOM HCCIIEIOBAHUN MOYH B CTPYKTYpE YPOIIaTOI€HOB HanOoIee 4acTo
ompenensiin E.coli — B 65,97% ciydaeB. 3HaYMTENBHO peke BBIIACISIIN TPEACTABUTENEH POJOB
Proteus (6,25%), Enterobacter (6,25%). B cmekrpe rpaMMOTpHUIIATEIbHBIX OaKTepHil Tarkke Obuia
BoiziesieHa Pseudomonas aeruginosa (5,00%). Cpemut rpaMMITONIORKHUTEIBHBIX MHKPOOPTaHH3MOB
Hanbosee yacto BB Enterococcus (12,15%), Staphylococcus (5,00%).

[Ipu onpexneneHnu MUKPOOHOTO YKca B IPOOAaxX MOUYM YCTAHOBJICHA CTENEHb OAKTEpUYPHU >
10° KOE —y 65,97%, 10° — 10* — y 30,20% u < 10° — y 5,00%) neTeii.

BoiBoabl. Hanbornee yacThiMi KITMHUYECKUMH HO30(pOpMaMH ¢ XPOHUYECKUM TEUCHUEM Yy JIeTeH
ormeuamice UMBII (49,31%), xponrueckuii muenoHedpur (15,63%) u xporndeckuii muctut (12,85%).
CooTHollIeHHe MaTbYMKOB M JieBouek cocTaBuio 1:3,17. Taxke B Tpymne MajJbuMKOB Halle OTMEYaJICs
cpenHumii mKoibHbI Bospact (30,43%), a B rpymme AeBodek — AOIKONmbHBIA Bo3pacT (30,59%).
Oo6octpenne MMBII conpoBoxnanucek runeprepmueii ceoime 37,5°C (40,97%), u3MeneHneM oO1ero
cocrostaust (84,72%), Gonmbto B mosichnuHoW obsactu (28,82%) u MoueBbiM cuHapoMom (100%).
PenmnuBel xapakTepu30BalNCh HATMYMEM AW3ypUdecKkux siBaeHui (27,08%) n u3MEeHEeHHeM MOYeBOro
ocanka (100%). Cpennsist yactora peruansoB MMBII coctauna (3,45+0,51) smiu30/10B B ro/.

Takum 00pa3oM, aHANM3UPYsl TOMYYCHHBbIE HAMHU JIAHHBIC MBI MOYKEM TNPHHTH K BBIBOIY, YTO
teyenne XbII y nmereil mpu pasHbBIX KIMHMYECKHMX HO30()OpMax MATOJOTHM IOYEK COMPOBOXKAAIOTCS B
100% ciyuaeB MOYEBBIM CHHAPOMOM, TIpH 4eM, B riepuoa oboctpenns MMBII y obcnenoBanHbIx geTeit
ompenersiiack 3HaunMast Jeiikouutypus (79,86%) n mukponporennypust (40,28%), y 23,26% nereii,
HE3aBHCHUMO OT Tiepro/ia 3a00JIeBaHMs, KOIMIECTBO JIEHKOIIUTOB MPY MUKPOCKOIIMM MOYH HE MPEBBHIIIATIO
10/Mm3, uTo moaTBEPK AT (PAKT HEOCTATOUHOM PEAKTHMBHOCTH JIOKAILHOIO HIMMYHHOTO OTBETA y JIETEM.

REFERENCES

1. Ivanov DD. Urinary tract infections: guidelines and clinical practice. Zdorov’ja Ukrai'ny. Pediatrija.
2017;3(42):27. (in Ukrainian).

2. Pukhova T.G., Spivak E.M., Leontyev I.A. Epidemiology of urinary tract diseases in children living in a
large industrial city. Ros Vestn Perinatol i Pediatr 2016; 61: 6: 89-91 (in Russ). DOI: 10.21508/1027—
4065-2016-61-6-89-91

3. Hogg RJ, Furth S, Lemley KV, et al. National Kidney Foundation's Kidney Disease Outcomes Quality
Initiative clinical practice guidelines for chronic kidney disease in children and adolescents: evaluation,
classification, and stratification. Pediatrics. 2003 Jun;111(6 Pt 1):1416-21. PMID: 12777562.

4. KapummxanoB M.A., Wcpaunoa H.A. XpoHuueckas OoJie3Hbp TOuYeK y JneTeil (0030p auTeparypsl).
Zdorov’ye Rebenka. 2017;12(7):832-840. doi: 10.22141/2224-0551.12.7.2017.116190

5.  Vivante A, Hildebrandt F. Exploring the genetic basis of earlyonset chronic kidney disease. Nat Rev
Nephrol. 2016 Mar;12(3):133-46. doi: 10.1038/nrneph.2015.205.

6. ESPN/ERA-EDTA Registry (2010). ESPN/ERA-EDTA 5. registry annual report 2008. — URL:
http://www.espn-reg.org/

7. Epidemiology of chronic kidney disease in children / 6. J. Harambat, K.J van Stralen, J.J. Kim, E.J. Tizard
/I Pediatr. Nephrol. — 2012. — Vol. 27. — P.363—373.

8. JamwmHoBa, M.A. XpoHuueckas OoJie3Hb IOYEK Yy JeTel: 3TuoJorus, Kiaccupukanus U (HakTopsl
nporpeccupoBanust / M.A. JlamuHoBa // BeCTHUK COBpeMEHHOMN KinHMYecKoW memumuubsl. — 2016. — T.
9, Boim. 2. — C.36—41.

9. Cannata-Andia J, Zoccali C, Wanner C, at ERA-EDTA Work Group . ERA-EDTA Registry 2004 Annual
Report. Amsterdam: Academic Medical Center; 2006. 117 p.

10. Dialysis and Transplant Registry. ANZDATA Registry Report 2005. Adelaide, South Australia, 2005.
Available from: http://www.anzdata. org.au/v1/annual_reports_download. Accessed: February, 2016.

11. Hattori S, Yosioka K, Honda M, Ito H, Japanese Society for Pediatric Nephrology. The 1998 report of the
Japanese National Registry data on pediatric end-stage renal disease patients. Pediatr Nephrol. 2002
Jun;17(6):456-61. doi: 10.1007/s00467-002-0848-8.

12. KDIGO 2012 clinical practice guideline for the evaluation and management of chronic kidney disease.
Kidney International supll. 2013;(1):163p. DOI:10.1038/kisup.2012.

28 February 2021 RS Global


http://www.espn-reg.org/
http://www.anzdata/

International Trends in Science and Technology

CHEMISTRY

HOJI3YYECTD IIA @-2 B CIIUPTAX

Hopuxuoze A. /1.,
accoyuupoBanHuvlii nPog. akademuueckuti doxkmop, I ocyoapcmeennulii ynugepcumem Axaxus

Llepemenu, o. Kymaucu, I py3us
DOI: https://doi.org/10.31435/rsglobal_conf/28022021/7435

Abstract. Is learnt PAF-2 creeping in spirts.

Is shown that Metanol’s diffusion carries as fast as in water, creeping curve in spirits is not different
from creeping curve in water.

Experiments that took place into spirits solutions and received curves show that if we rise spirits
concentration it rises polymer’s creeping size and mostly is received S alike curve.

Keywords: polymer, creeping, spirits, curves, concentration, experiments, diffusion.

BBenenue. B xadectBe o0bexTa uccinenoBanuss HaMu ObuT BeIOpaH [TA ®-2, mns koToporo
ObuTM TOAPOOHO M3y4deHBl copOuust U Audy3ust paznuyHbIX COUPTOB. Kak WM3BECTHO MON3Yy4ecTh
NOJMMEPOB B JKUAKHX CPEAax 3aBUCHT B OOILEM Cilyyae OT IMPHUPOABI CPEAbl, TeMIIEpaTypbl U
HaNpsDKEHUSL, IPUIOXKEHHOTO K MTOJIMMEDY.

Paccmorpenue pesyabtatoB. Ha puc.l. mpuBenensl kpuBble mnonsydectu [IA O-2 B
MeTaHoJze, dTanoie, H-npomanone n H-Oyranone, npu 40 °C u manpspbkernn 20 Mlla. [Ipenensabie
3HAYEHUS] BBICOKOINACTHUECKON Je(OopMalliil pa3lIMdHble JUIsl 3THX CIHUPTOB, YTO MOXKET OBITh
CBSI3aHO C UX CIIOCOOHOCTHIO copOupoBaThcs [1A O-2.

g1, %

A

} 1
40

2
20
4
15 30 45 t, MHH

Puc. 1. a) Kpusvie noazywecmu naenox 114 @-2 ¢ cnupmax npu t=40 °C, 0=20 Mlla,
1) — memanon; 2) — smanon; 3) — w-nponanon;, 4) — H-6ymanoi.

Wmeetcs nBa THNa KpUBBIX moisydectd. s MeraHona, aud@y3ust KOTOPOro MpOTEKaeT ¢
TaKOHM K€ CKOPOCTBIO, KaK BOJIbI, KPUBAsl MOJ3YyYEeCTH B CIHUPTE HE OTIMYACTCS MO BUIY OT KPHUBOIL
MOJI3y4eCTH B BOJE M OIMCHIBACTCS AKCIOHEHIMAIBHBIM YpaBHEHHEM C OJHHM BpPEMEHEM
3anasneiBanus [1-3].

Jlnst aTaHona, H-mponanosia u H-OyTaHoIa MMEIOT MECTO S-00pa3HbIe KPUBBI TOJI3Y4ECTH, Ha
KOTOPBIX MOXKHO BBIICJIUTH JIBa XapaKTEPHBIX ydYacTKa ydYacTOK ClIaboro pocTa MOJ3YyYecTd MU
3HAYUTEIIBHOTO BO3PACTaHMsI C IOCTEICHHBIM 3alpe/IeIMBaHUEM 0 SKCIIOHCHIIUAIBHOMY 3aKOHY.
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Tabmuua 1. 3Hauenuss BpemeH 3amasasiBaHus (0) momsydectu [IA @-2 B cmnuprax mpu
A37IMYHBIX TEMIIEpa Typax ¥ HAIPSIKCHUSIX.

CnupThl T,°C o, MIla, 0, MuH
MeTtaHoa 20 20 2,4+0,3
40 20 2,740,3
DTaHoII 20 20 1,7£0,4
20 30 1,6+0,2
20 40 2,0+0,3
40 20 2,140,4
60 20 1,9+0,3
H-nponanoin 40 20 2,310,3
60 20 1,740,4
£1. %
A
1
40
2
3
20
4
15 30 45 t, MUH

Puc. 2. Kpuegvie nonzyuecmu naenox 114 @-2 6 6oono-cnupmoswix pacmeopax npu 20 C, 0=20 Mlla:
1) -60% C;HsOH; 2) - 50% C;Hs0OH; 3) —33% C>HsOH; 4) — 16% C>HsOH.

BouiBoabl. OueBUIHO, YTO €CIH K KAKOMY-THOO CIIUPTY, I'Zle uMeeTcsi S-o0pas3Has 1oja3y4uecTb
JI00aBIATH BOAY, TO S-00pa3HOCTh KPUBOU OyJET YMEHBIIATHCS.

Ha puc.2. npuBenensl kpuBble nonsydectd [1A @-2 B BOAHO-CIMPTOBBIX cMmecsax. Kak u
CIJIEIOBAJIO OXKMJATh C YBEIMYEHHEM KOHLEHTPAIMU CIMPTA PE3KO BO3pACTaeT BEJINYMHA MOJI3yUEeCTH
NoJIMMEpa U B OOJIBIIEH CTENIEHH BRIPHCOBBIBAETCA S-00pa3HbIN XapakTep KPUBOM.
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Abstract. The Ulytau crystal-bearing region is located in the western part of the Kazakh folded
country, distinguished by a significant complexity of the geological structure. The latter is due to the
heterogeneity and varying degrees of dislocation of its constituent rocks.

In connection with the manifestation of two stages of tectogenesis, two structural stages are
distinguished in the folded base of the Ulytau zone.

The purpose of this article is to study the features of the crystal content of the region.

On the territory of the Ulytau district, 140 vein fields were identified, numbering up to 6,000 quartz
veins, of which 1,700 with signs of crystallinity. Of the total number of crystal-bearing veins, 1100
were explored, located within 75 vein fields. Quartz veins, including crystal-bearing ones, are found in
almost all rocks, including deposits of the Middle Carboniferous, which determine the upper age limit
of the veins in the region.

Productive (industrially - crystal-bearing) mineralization is manifested in the contours of the region
more locally. Of the 110 identified fields and areas, industrial mineralization is associated with vein
formations only 18 objects.

Keywords: quartz, crystal-bearing region, crystallinity, quartz-vein mineralization, productive objects.

Beenenue. YiblTayCKuidl XpyCTAIEHOCHBIA PAMOH NPUYPOYEH K YIIBITAYCKON 30HE IMOAHATUI
Hentpansaoro Kazaxcrana.

XpycTalleHOCHasT MUHEpaiu3aluus paiioHa BbisIBIeHA B 1949 romy U ee OCBOeHHE
MpoAoJKajgock 10 KoHma 80-X TOMOB. YNBITAYyCKUN XpPYCTaJE€HOCHBIA pailoH, OrpaHMYeHHBIN
koopauaatamu 47°00” - 50°00" c.mr. 1 65°30" - 67°30" B.1., mMmeet turomaas okoro 50 000 km?.

AJMUHHMCTPATUBHO OH BXOJUT B COCTaB YIIBITayCKOro paifoHoB KaparanauHckoi obGnacty,
MIPOTATHUBASICH B MEPUIMOHAIHHOM HarpaBieHnu 6osee uem Ha 300 kM.

VY bITayCKHI XpyCTaIeHOCHBIN PaliOH pacIoyio’KeH B 3amagHol yacTu Ka3axckoi ckiiagdaTon
CTpaHbI, OTJINYAsICh 3HAUNTEIILHOM CIIOKHOCTBIO reojiorudeckoro ctpoerns. [locneanee o0yciioBieHo
Pa3HOPOIHOCTBIO U PA3IMYHOM CTENEHBIO TUCIOLUPOBAHHOCTH CIAraroLIiX €ro Mopos.

B paspese teppuTopuu BBIACNAIOTCA TOKEeMOPHIICKIE W Majle030HCKHE KOMIUIEKCHI, a TaKkXkKe
PBIXJIbIE KATHO30MCKUE OTIOKEHUS.

HokeMOpuiickue 0o0pa3oBaHUSI B HU3aX pa3pe3a NPEICTaBICHBI ABYCIIOASHBIMHU, CIOASHO-
TPaHATOBBIMHU CIIAHIIAMH, PEKE — MPaMOpaMH apXelCKO-HIKHENPOTEPO30UCKOT0 KoMIUIeKkca. Boie
N0 pa3pe3y OHU CMEHSIOTCS KBapUUTaMH, KBapu-am(puOOIOBBIMH M ToOJeBOMIMNAT-aM(pUOOIOBEIMU
CIaHIIAMK CpEJHEro MpoTepo3osi. Bepxu nokemOpusi (cepHUMT-KBaplEBble, KBapl-XJIOPHUT-
CEPUIIMTOBBIE CIAHI[BI) OTHOCATCS K BEPXHEMY IPOTEPO30I0.

[Taneo3oiickasi rpynma B OCHOBaHMU CJIOKE€Ha MeTaMOp(H30BaHHBIMU KOHIJIOMEpaTaMH,
MECYaHUKAMH, IKEIE3UCTO-KPEMHHUCTHIMH ¥  YIIUCTO-KPEMHHCTBIMU  CIIAHIIAMHA  KeMOPHUICKOTO
Bo3pacTa. OpIOBUKCKHE OTJIOKEHHs MpeACTaBieHbl (DIMIIOMAHBIMU OOpa3zoBaHUsIMH. [leBOHCKas
TOJIIIA CIIO’KEHAa B OCHOBHOM NECTPOLIBETHBIMH M KPAaCHOLBETHBIMU INMECUAHUKAMH, AJIEBPOIUTAMH,
KOHTJIOMepaTaMu KakchlkoHckor cepur (D2 - Dsfr). [Taneo3oiickuii pa3pe3 3aMBIKACTCS H3BECTKOBO-
NECYaHUCTHIMHU ¥ KDEMHHCTBIMH OTJIOKEHUsIMU BepxHero neBoHa (Dsfm) u kapoona (Ci-2).

KaitHo30i1 mpencraBieH pHIXIBIME IUIATGOPMEHHBIMH 00pa30BaHUSIMHU (TJIMHBI, TIECKH,
raJledHUKH ) aJICOreHa, HEOreHa 1 aHTPOIIOTeHa.
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WnTpy3uBHBIE 00pa3oBaHusl B pailoHE OTHOCATCS K IISITU aBTOHOMHBIM KOMIUIEKCaM. OTO
BEPXHENPOTEPO30NUCKUI KOMIUIEKC TPAHUTO-THEMCOB W TI'PAHOCUEHUTOB, pPaHHENAICO30MCKUM
IPAaHOOMOPUTOBBIM  KOMIUIEKC U CPEAHEACBOHCKUH KOMIUIEKC JIEHMKOKPAaTOBBIX TI'PAHUTOB.
OpIOBUKCKUN KOMILIEKC BKJIHOYAE€T MHTPY3UBBI OCHOBHBIX U YJBTPAOCHOBHBIX MOPOA YIBITAYCKHUX
3MEEBHUKOBBIX MOsICOB. BepxHemaneo3oMCKHUN KOMIUIEKC MPECTAaBIE€H KBapI-MOJEBOIINATOBEIMHU
KUIAMH W JalfikaMH JUOPUTOBBIX TOP(UPHUTOB, a TakKe COOTBETCTBYIOUIMMHU MOCICAHUM
BYJIKAHOT€HHBIMH 00pa30BaHUAMH (PEIKH).

B cTpyKTYypHO-TEKTOHMUYECKOM IUIaHE YJBITAyCKas 30HA MOJHSATUN NpHUypoyeHa K KpailHeil
3anmagaol vacth llenTpanpHo-Kazaxcranckoit 30Hbel koHconmmanuu (L{enTpamsHo-Kazaxcranckmii
CpeHUIl MacCUB) F€OCHHKIMHAIBHON CHCTEMBI, CYILIIECTBOBABLIEH 70 cpeaHero neBoHa. HauuHas co
CpEJIHEr0-BEpXHETO JIEBOHA CTPYKTypa IOJBEpranach IepLUHCKON aKTUBU3allMH, MPOSBUBIIEHCS B
HAJIO’KEHHUH TIBI00BON TEKTOHUKHU.

B cBsi3u ¢ mposiBIeHHEM ABYX 3TaloOB TEKTOre€He3a, B CKIaJ4aTOM OCHOBAHUH YJIBITAYCKOU
30HBl BBIICISIOTCA IBa CTPYKTYPHBIX dSTaka. HpkHMI 3Tak BK/IIOYaeT Bce OOKEMOpHIicKHE H
KaJECJOHCKME CKIaadarble KOMIUIEKCHI. [l HHMX XapakTepeH YeTKHH MEpUAMOHAIbHBIM IUIaH
JUCIIOKAIMil, pa3BUTHE JMHEWHOM CKIag4aTOCTH MHOTHUX TOpsSAKoB. OCHOBHBIE CKJIaa4yaThle
COOPY)KEHHsI HW)KHETO CTPYKTYPHOIO dTaka — YIBITAyCKUH AaHTUKIMHOPUM U balKOHypCKui
CHUHKIIMHOPHH, OCIIOHEHHBIE CKIIaJIKaMU 00Jiee BHICOKMX TTOPSIKOB.

B coBpemeHHOM cpe3e 30HbBI Oonee MPOsIBICHBI CTPYKTYPhI BEpXHEro 3Taxa. Ero ocHoBHbIMU
MOJIOKUTEJIBHBIMU DJIEMEHTaMH sABIsitoTcs Kapcaknalickoe u ApraHaTWHCKOE MOJHSTHS, TaKKe
VYaeiTayckwiik W OCKynuHCKHE Kyrona. llogHAThs pasnmeneHbl CyOUIMPOTHBIMEH TMPOTHOAMU —
Tamauuackum u 1IarbIpIMHCKHUM — M OCJIOKHEHBI 0OJiee MEJIKUMHU CTPYKTypaMu (THIa AKTacCKOM
rpabcH-CUHKIMHAIN). BepxHuii sTax cioxen komiuiekcamu neBoHa (D1 — Dsfr) u damena-kapGona
(Dsfm — C), BBINOJHSAIIUMUA CUHKIMHAIBHBIC 00pa3oBaHus. B sapax MOAHATHH W KYIOJOB
00Ha)Ka0TCS NOPOABI HUKHETO CTPYKTYPHOT'O 3TaXKa U MHTPY3UBHbBIE KOMIUICKCHI.

PazpbIBHBIE CTPYKTYPBI OTHOCSTCS MM K COOCTBEHHO T'€PLUMHCKUM, WIIN K aKTUBU3UPOBAHHBIM
KaJEJOHCKUM, C INpeoliajaHneM MNO3JHMX (FepLUUHCKUX) nepemenieHnid. Hanbonee 3HaunTenbHbIE
MEpHUIHOHAbHBIC HApyIIeHuUs (B30POCH WM B3OPOCO - CABHUTH, Pexe - COPOCHI) pa3BUTHI Ha KPBUIBIX
TepUUHCKUX MOAHATUHN, T OHU OTIENAIOT sipa CTPYKTYpP OT 30H MOTPY>KEHHUS MIIM OCIOXKHSIOT UX
cBozbl. KoHIEHTpauys MepHIMOHAJIBHBIX HapyIIeHHH OTMEeYaeTcs B JIBYX OCHOBHBIX 30HAX —
Kemmrayckoii (Keruray-baiikonypckoit) u Wneireiickoit. Kenmrayckas 30Ha cBszana ¢ Kemmray-
CapbITypraiickoif 30HOH TIepLUMHCKON JIMHEWHOW CKJIaAYaTOCTH (BKJIIOYAOMIEH M AKTacCKyro
CTpyKTYypy). OHa BBbIIENAETCS MO CTPYKTYpHO-TEPMaJbHBIM H3MEHEHHSIM IOpOA OOOUX 3Ta)ew.
Wnpireiickas 30Ha pa3pbIBOB, TAKXKE CONPSTAOIIAACS € COOTBETCTBYIOIIEW 30HOM JIMHEHHOMN
CKJIaJYaTOCTH, BBIpPAXKEHA MEHEE YETKO, IPH 00Jiee HU3KOH KOHIICHTPAI[H Pa3pbIBOB (THIA COPOCOB).

HlupoTHele W OJM3MIMPOTHBIC HAPYIICHUS TPEACTaBIeHbI OONBIICH YacThl0 cOpocaMu C
OrpaHHYEHHOHN aMIIuTy ol nepemeruenuii — Korpunckuii copoc. Cepekckas cOpocoBas 30Ha, cepust
cOpocos B 6oprax TamauHckoro nporuda u Ap. Bo3pacT OJM3MIMPOTHBIX HApyIIEHUH Oosee MOJIoA0i
[0 OTHOLICHUIO K MEPUINOHAIBLHBIM Pa3phIBaM.

30HbI Hauboliee MHTEHCHUBHBIX JUCIOKAMH TOPOJA 00pa3yloT €IMHYI0 MEPHIMOHAILHYIO
cucteMmy, pacwiensonryro Kapcaknaiickoe momHsaTHe W 3aTyxalomrylo Ha nepudepun Typraiickoit
cUHEeKIH3bl. JlaHHas cucTeMa BBIAENIach Kak «YIBITayCKU TIyOMHHBIN pasiom». OZHAKO aHAIH3
reo()M3NUYECKUX MaTepUaoB MO0 JAHHOMY PErHoHy MOKa3bIBaeT. UTO MOHATHIO «TJIyOMHHBIN pa3iom»
OTBEYAIOT JIMIIb paHHEE BbIACIsIEMbIe 3amaaHo- 1 Bocrouno-Yasitayckuid pasnom u Kapcakmaiickuit
TEKTOHUYECKHUII LIOB, a Taxke (mpubikaercs K Hemy) Kelmrayckas 30Ha AUCIOKalNH.

Paznuynaple TO cocTaBy M BO3pAacTy MACCHUBBI HHTPY3WBHBIX TOpPOJI HEPABHOMEPHO H
OTPaHMYEHHO pACIpOCTpaHEHBl B paiioHe, 3aHMMas okojo 9% ero mnomaau. Iloutm Bce oHHM
pacroraratoTcsl B AApax HMOAHITHNA Cpely THEMCOB M CIIaHIEB JOKeMOpHs, peke MpOophIBas MOPOIbI
HW)KHETO MaJIe03051.

OT4YeTIMBO TPOSBWINCH KOJAEMOPUHCKUN M KaJEJOHCKUH MarMaTHYECKWH IMKIL, YCIOBHO
HEKOTOpbIE HEOOIbLINE HHTPY3UBHBIE TEJIa OTHECEHBI K BAPUCCKHM.

WnTpy3un NOKeMOpPHUIICKOr0O MarMaTHYecKOTO IIMKIIA TMpEACTaBICHbl MAaCCHBAMH TPAHUTOB,
THEHCO-TPAaHNTOB, THEHCHPOBAHHBIX T'PAHUTOB-OP(UPOB, HE(ETNHOBBIX-CHEHHTOB M B MEHBIICH
CTeIeHN HEOOIBITMMHI MEKITIACTOBBIMH JTaifkOo0Opa3HBEIMHU TeJlaMu Tab0OpOHIOB.

Brixoner 1okeMOpUHCKUX MHTPY3UBOB MPUYPOUEHBI K HanOoJiee APEBHUM CBUTAaM THEHCOB U
KPUCTAIUTMYECKHX CIIAHLIE B LEHTPAIBHBIX YacTAX YIyTaycKoro u MalTIOOMHCKOTO aHTUKJIMHOPHEB U
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u3penka (paiioH r. bycropay) conep)kaT KBapleBble >KWIIbI, JUIICHHbIE KOHAMLIMOHHBIX KPHUCTAJLIIOB
TOPHOTO XpyCTaJsl.

B CTpyKTYpHOM OTHOIICHMHM YJBITAYCKUH XPYCTAJICHOCHBIM palOH MOYTH MOJHOCTHIO
HaXOAMTCA B Mpefenax YJbITayCKOM 30HBI MOJHATHS, KOTOpas B CBOIO O4Yepeab SBISETCS COCTaBHOM
gacTbeio LlenTpansHo-Ka3zaxcTaHckol cpeMHHOM 30HbI KOHconuaanuu. Ha 3anane u rore Yieitayckas
TEKTOHUYECKAs 30HA CKPBIBAETCS MOJI YeXJIOM IaTgopMeHHbIX oOpazoBanuii Typraiickoit u Uyiickoi
CHUHEKJI3, @ Ha BOCTOKE WU ceBepe orpaHuuuBaercs JKe3Kka3raHcKOd BHYTPEHHEH BIAaJMHOM,
Kenrupckoii 30H0# Opaxuckianok U Capbicy-TeHn3cKoit 30HO# TIBI00BBIX CKIAIOK.

B crpoenun YiayTayckodl 30HBI HOJHSATUN YYacTBYIOT TPU CTPYKTYPHBIX 3Ta)a, KOTOpPbIE
001aJar0T XapaKTepHbBIMUA OCOOCHHOCTSIMH CTPOCHUS U CTETICHBIO MeTaMophu3Ma:

1. HwxHuii CTpyKTypHBIH 3Tk 00pa3oBaH TOIIAMU JOKeMOPHS 1 HIKHETO Maioe30s], CIararoiiy-
MH CJIO’KHO ITOCTPOEHHbIE AaHTUKIIMHOPUH U CUHKJIMHOPHY, BBITAHYThIE B MEPUINOHATEHOM HallpaBJIeHUH.

2. B crpoeHHMH cpenHero CTpyKTYPHOTO 3Taka MPUHUMAIOT Y4acTHE KOMIUIEKC OTJIOXKEHUH
CPEIHET0 M BEPXHETrO Najie030s (CHIyp-IIepPMb), CMSTBINA B CKJIAAKH JOITOTHOTO IPOCTHPAHHUS.

3. HenucnouupoBaHHblE HJIM MOYTH HEOUCIOLMPOBAHHBIE OTJIOKEHHUS ME30-KaiHO0305
COCTAaBJISIIOT BEPXHUH CTPYKTYPHBIN 3TaxX.

PaspblBHBIE HapylIEHUs UTPAIOT CEPhE3HYI0 POJb B TEKTOHUYECKOW CTPYKType YIbITay U
SBJISIFOTCS TTIABHBIM (DaKTOPOM, KOHTPOJIHMPYIOIIMM B paiioHe pa3MelIeHUs] KBApIEBbIX JKUIL.

Henb. Uzydyenne ocobeHHOCTEN XPYyCTAIEHOCHOCTH paioHa

Ha teppuropun Yasitayckoro paiioHa BbIsIBICHO 140 >KMIBHBIX IOJIEH, HACUUTHIBAIOLIUX 10
6000 xBapreBbIX JXWI, W3 KOTOpbix 1700 ¢ mpusHakamu XxpycradpHOCTH. M3 ofmero umcia
XpyCTalleHOCHBIX JKui pa3Bepano 1100, pasmeniaromuxcs B npenenax 75 »KUibHbBIX mojiei. KBapiiesble
JKWIIBI, B TOM YHCIIE W XPYCTaJ€HOCHBIE, BCTPEYAIOTCS IMPAKTUYECKH BO BCEX IMOpOJaX, BKIIOYAs
OTJIOKEHHUS CpeHEro KapOoHa, KOTOPBIMH M OTIpeJIeNIieTCcs BEpXHss BO3pacTHAs TpaHUIla KU paioHa.
B mopdonornaeckoM OTHOLIEHUH BCE KBAPLIEBbIE KWIIBI PA3IEIISIFOTCS Ha MSITh OCHOBHBIX THIIOB:

1. IlnurooOpa3HbIe Tena MOJI0roro MafgeHusT MOITHOCTRIO 10 15-20M., Tipy IHHE TI0 TIPOCTUPAHUIO
10 850m u Gonee. [IprypoueHbl OHM B OCHOBHOM K IpaHoanopuTaM KaHTIOOMHCKOro MaccuBa M 00pas3yroT
KpYIHBIE TPOMBIIIIIEHHbIE MECTOPOXKACHHS ITbe30KBApPIIa M KBapIia s IUIaBKH AKTac.

2. HenpaBunbHble Tena ¢ anodu3zaMu U OTBETBICHHUSMH (CIIOYKHBIE KBapIIEBO-)KIIbHBIC 30HBI)
Pa3BUTHI IPEUMYILIECTBEHHO B IIECYAHMKAX W aJIeBPOJINTAX JEBOHA, peke B OoJiee APEBHUX MOPOJIAX U
MIPUYpPOUYEHbl K 30HAM MHTCHCHUBHOW TPEIIMHOBATOCTH. XAapaKTEpU3YIOTCS OHU HEBBLIEPKaHHOU
MOIIIHOCTBI0, MHOTOUYHCIIEHHBIMU anodu3amMu 1 pa3seTBieHusIMH. JmuHa ux 1o 100-200 M., MomiHOCTh
oraenbHblX kw1 0,2 — 1 mo 2-4mM. DTO 4YacTo BBICOKO XPYCTalbHBIE JKWIIbI 0Opa3yrolye
MPOMBIIIJICHHBIE CPEHUE U Melikue Mectopoxkaenust Cepek, Axrac, Korp, Kapa6aiitam, Keimray u ap.

3. llITokBepKOBO-)KHUJIbHBIE Tela (IITOKBEPKH) MPHYpOYEHBI K 30HaM HMHTCHCHUBHOTO
HapyIIeHUs U OpEeKYMPOBAHHS M XapaKTEPU3YIOTCS HATUYMEM MHOTOYHCICHHBIX, OOBIYHO MEIKHX
pa3aYHO OPUEHTHPOBAHHBIX NPOXKUIKOB M JKWJI, BBINOIHSIOIIAX TPELIUHBI OTPHIBA, pEXE CKOJA
MECTOpOXAeHNH 3anaanbiii Ansuisicail, Kocmypsis.

4. XXunbHble 30HBI, 00pa30BaHHBIE CEPUSIMU CYONapasIeIbHBIX MEJIKUX U COJMKEHHBIX XK U
MPOXKHIIKOB, JIOKATH3YIOIINXCS B OCHOBHOM B OC3QJIOYHBIX ITOPOJAX JI€BOHA, OPJOBHKA M HIKHETO
KapOoHa. YKa3aHHbIE 30HBI YacTO XPYCTaJIEHOCHbIe, OOpa3ylT MeEJKHE MPOMBINIICHHbIE
MECTOPOXICHUS TFE30KBapPIIa ¥ TOPHOTO XPYCTAaJIs IS TUIAaBKH B MeCTOpoxaeHnn Hypman.

5.JluH3Bl WM JMH3000pa3HbIC TeNa, PACIpPOCTPAHEHHBIE B OCHOBHOM B JIOKEMOPHHCKUX
00pa3oBaHKsIX, 3aJI€rat0T OOBIMHO COITIACHO C BMEIIAIOIIMMY X TIOPOIaMH, CJIa00 MM HE XPYCTaJIeHOCHBIE.

TpemuHb! OTpbIBa OBIBAIOT MHOTOYHMCICHHBIMH M YacTO ONEPSIOT Pa3IOMbl O 00€ CTOPOHBI
OT IIOCKOCTH CMECTUTENS. ITOT (DAKTOp, CBUIETEIHCTBYIOIIUI O MHOTOSIPYCHOCTH XPYCTaJICHOCHBIX
KBapIEBBIX JKWJI, YKA3bIBACT Ha TITyOHHY TOPHOTO XPyCTaJsl.

B 3aBucumocTH OT ycnoBuid 00pa3oBaHUsl XPYCTaJe€HOCHBIE KBApIIEBbIE JKHIIBI Pa3IEIIAIOTCS
Ha JIB€ OCHOBHBIE I'PYIIIbIL:

1. XKunbl, cnoxeHHble MeTaMOP(HU30BaHHBIM KBapLEM IEPBOM CTaguM MHUHEpaIU3allvy,
OOBIYHO COXPaHUBILIEHCA B BUAE PEIMKTOB Ha KPYHHBIX JKUJIAX, 3aJIETAIOIINX NPEUMYIIECTBEHHO B
nokeMOpuiickux nmopogax. Keapii mepBoii cragun MuHepaiu3au HanOoJiee BRICOKOTEMIIEPaTypPHBIN
U XPYCTaJEHOCHBIX THE3] HE 00pasyer.

2. KBapueBsle KWIBI C HAJIOKCHHBIMH IIPOIECCAMH II€PEepadOTKH, BBIIIEIAYNBAHUS
BMEILAIOMIMX TOPOJ, PACTBOPEHHS, MEPEOTIOKEHHUS U TEPEKPUCTAIUTU3ANN paHee 0Opa30BaHHOTO
KBapla MPOCTOr0 BBIOJHEHHS TPEILNH.
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KBapueBbie KWkl ¢ HANOXKEHHON MUHEpaIn3auueil sIBISIOTCS OCHOBHBIMU POMBIIIUICHHBIMH
o0BeKTaMH YIIBITAyCKOTO XPYCTAIEHOCHOTO paioHa.

B ¢opmupoBaHum Ku BBIIENAIOTCS Ba dTama. B mepBbiid 3Tan (KBapLEBbIA) MPOUCXOIUT
oOpa3oBaHME KBApIEBOW OJKWIbI, CIOXEHHOW KBapIaMH pa3HOW 3EpHUCTOCTH C yYacTKaMH
[IECTOBATOW CTPYKTYphl W CHHICHETHUYECKUMH (OCTAaTOYHBIMH) TMOJIOCTSAMH. Bpinenenue kBapua
MPOUCXOAMIIO U3 KUCIBIX PACTBOPOB 0€3 N3MEHEHUH BMEIIAIOIINX MTOPO/I.

Crnenmyromum 3TarnoM (XpyCTaIeHOCHBIM) SIBISIETCS IPUOTKPBIBAHME TTOHOBIIEHHE (OHO TN
HECKOJBKO)  JKMJIOBMEIIAIOMIEH  TpPEMIMHBI, TMOJ  BIMSHWEM BHYTPHPYAHBIX  HapyIICHHH,
COTIPOBOXIAIOIIHECS TPOOJIEHNEM JKIJIBHOTO KBapla, €ro IMepeKpUCTAIUIN3alHs, PAacTBOPEHUE H
MIEPEOTIOKEHNE TIOJT BO3ACHCTBHEM HOBBIX CJIA0OIICIIOYHBIX IMOPIHMHA PAcCTBOPOB TPEThEH
(XpycTaJeHOCHOW) CcTaAud MHHEpaiu3auud. PacTBOopeHHEe U TNEpPEOTIOKEHHE KBapla MPOUCXOAUT
BIIOJIb TPEIIMH, 10 KOTOPBIM ITUPKYJIHPYIOT PAcTBOPHI, YTO, NMPUBOJUT K MOSBIIEHUIO BAOJHh HUX
IIECTOBATOr0, IPY30BOT0 U CTEKJIOBATOr0 KBapIia.

Kpome nepekpucramnmzanuy KBapia, 0COOEHHO B MECTaX IMEepPECeueHUs] TPEIUH MPOUCKXOTUT
€ro WHTEHCHBHOE BHINIETaUYMBaHUE C O00pa30BaHWEM OJIHUTCHETHUYECKUX IIOJIOCTEeH, Ha CTEHKaX
KOTOPBIX KPHUCTAUIM3YIOTCS XOpOIIO 0Opa3oBaHHBIE KPUCTAUIBI W JIPy3bl TOPHOTO XpyCTals M
JIBIMYATOTO KBapIla.

Kgapuesbie XWibl B TpaHUIAX YJBITAyCKOW 30HBI TMOAHATUN TONB3YIOTCA IIMPOKUM
pacnpoctpaneHreM. OHH OTHOCATCS THUIMYHBIM THAPOTEPMAIBHBIM TeJaM IPOCTOTO BBITOJHEHUS
TpeyH, o0pazoBaBmMMCs B MHTEpBaie riryoun 400-1000m.

MeTtonsbl MCC1e10BaAHMA.

WuTepBansr Temmnepatyp o0pa3oBaHUS TOPHOTO XPYCTals, XHJIBHOTO KBapla W HEKOTOPBIX
APYrux MUHEPAJIOB ONPCACIIAINCG HECKOJIbKUMHA MCTOJJaMU:

1. MeToaoM TepMOMETPHUYECKOTO aHAIN3a (TOMOTEHU3AIMSI BKIIOUCHUH ).

2. MeTtomoM TEpMO3BYKOBOTO aHalHM3a, OCHOBAaHHOTO HAa TEPMOPETUCTPAIlMN B3pHIBA,
pacTpecknBaHHe BKIIOUCHHH. Jlenmamuch TOMBITKH (K COXAJICHWIO, HE COBCEM YJadHble) TIO
OTIpEICTICHUIO TEMIIEPATYP METOAOM TEPMOIOMUHECIICHIINN KBapIla.

Ompenenenne  Temmeparyp  oOpa3oBaHHS  METOJOM  TOMOTCHM3AIlMM  BKJIIOYCHUI
MIPOU3BOAMIIOCH 110 OOILICHPUHATON MeToauKe, moapooHo onucanHoi H.IT.EpmakoesiM. HabmoneHust
BEJINICh HA TIOJIMPOBAaHHBIX TUIACTMHKAX W TUIOCKMX OCKOJIKAX KPHUCTANIOB KBapIa, a B OTIEIBHBIX
clly4asX W )KHJIBHOI'O KBapla.

TepMmomeTprdeckoe U3y4eHrne METOJIOM JIEKpEeNUTannu (pacTpecKuBaHNe) TPOU3BOINIOCH Ha
o0Opa3lax KpUCTAaUIOB KBaplla, JKWJIBHOTO KBaplia, KalbllTa, IHPHUTA, MAarHeTUTa, TIpaHara.
OTI[eJ'IBHBIe IMMOJIOXKUTCIIbHBIC OJAaHHBIC IIPpU TEPMOJIOMUHUCHCHTHOM MCTOJAC IOJYYCHBI 110
eIMHUYHBIM TIP0o0aM KHIFHOTO KBapIa.

Pe3ysbTaThl HCCI€T0BAHUS.

B BO3pacTHOM OTHOIIIEHUH B YIIBITAYCKOM pailOHE BHIJIEISIFOTCS Oe3pyIHBIE KBAPIIEBBIC Kb
JIOKEMOPHUICKOT0, KaJIeJOHCKOTO M BapHCCKOro (FrepluHCKOro) Bo3pacta. OQHAKO XPYyCTaleHOCHBIMU
SBIISIOTCS BApUCCKHE JKWIBI W B psjie CcllydaeB Oojiee JPEBHHE C HAJIOKEHHOW BapHUCCKOM
«XpycTanbHOW» MuHepanuzanueld. OnpezeneHre aOCOMIOTHOIO BO3pacTa >KWJI Ha KeMOpuiickue,
KaJeJJOHCKUE M BApUCCKHE IMPOU3BEJCHO PANIMYHBIMU HCCIIEAOBAHUSAMHU TIO COBOKYITHOCTH psija
reoJIOTMYeCKUX JaHHBIX. Tak, Ha JTOKeMOPUHCKUH KaJeJOHCKMI BO3pACT JKMIJI yKa3blBAeT HAJIMYKE
TaJbKM KWIFHOTO KBaplla B KOHIJIOMEpAaTaX, 3aJICTal0IIUX B OCHOBAHMU HIDKHEKEMOPUWCKHUX W
JIEBOHCKUX OTJIOKEHHMH. XapaKTepHO, YTO B COCTaBE BEPXHEJEBOHCKHUX KOHIJIOMEPATOB XpeOdTa
KplmiTay B HEKOTOPBIX JPYTrMX MECTaxX Trajlbka J>KWIBHOTO KBaplla WHOI/A IpeodiiafiaeT Haj
OCTAJIbHBIMH KOMIIOHGHTaMH OKaTaHHoro martepwana. C Ipyroi CTOPOHBI, B KOHIJIOMEpaTax HeE
oOHapyeHa TajJbka TOpPHOTO XpyCTayii MJM IIECTOBAaTOro HEMeTaMOp(HU30BaHHOTO KBapla,
YKa3bIBaIOLIAs, YTO BO BpeMs APEBHHUX KBAPLEBBIX KHJI XPYyCTATCHOCHBIX MTOJIOCTEH HE OBLJIO 1 OHU HE
obpazoBasnch. Takxke OTMEUATUCH CITy4Yad IepeceveHsl JOKeMOPHHUCKUX B KaJIEIOHCKUX KBapIIEBBIX
KU XPYCTaJICHOCHBIMU BapuCCKUMH. Kpome Toro, OTIIMYNTENbHONH OCOOEHHOCTBIO TIOKEMOPUHCKUX U
KAJICAOHCKUX KU ABJIICTCA CMIATOCTH HMX BMECTE C BMCIIAKOIIMMHU IMOPOJaMHU U CHUJIbHBIN
MeTaMOp(pU3M KHIBHOTO KBapua. Cpenu HHUX MpeoliagaroT corjacHble XHIbl. Bapucckue KHIbI
OTIMYAET UX MPUYPOUECHHOCTh K OJHOBO3PACTHBIM 30HaM Pa3phIBHBIX HapylleHuil. B pesynbrate oHn
JIOKaJTU3yIOTCSI B 00pa3oBaHMSIX OT HIKHEro KapboHa g0 apxes. Hawmbomee mmpokoe
pacmpocTpaHeHHE BapUCCKHE JKWJIBI HMEIOT B JCBOHCKHX OTJIOKEHHAX. J[ng Bapucckux 30H
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XapakTepHO OdeHb ciaboe MposiBIcHHE MeTamMop(du3Ma B JKWIBHOM KBaple, KOTOPBIHA MpeAcTaBiIeH
PEUMYIIECTBEHHO 3€PHUCTHIMH, IIECTOBATHIMU U IPY30BbIMU PA3HOBUIHOCTSIMH.

BeiBoabl. B pernoHanbHOM MjaHe XpyCTaJeHOCHAs KBaplEBO-KWIIbHAs MUHEpAIN3aLHS
VYaeITaycKoro pailoHa 0XBaTblBa€T BOCTOYHYIO M 4acTh 3amajHod BeTBU Kapcakmailckoro moaHsATHs,
30HYy JHMHEHHON ckmaguaToctTn TamauwHckoro W LarbpmMHCKOTO MPOTHOOB, I0XKHBIE BBICTYIIBI
Apranatudckoro noxustusa. K ceBepy u tory oT mmpoTsl r.Akrac — r.Korp Hamewaercsi oOuiee
3aryxaHue kBapreHocHocTH miomany (ot 0,5 mo 0,1), HackIIEHHOCTH MO KBAPIIEBBIMH JKUJIAMH,
COKpallleHHe MaclTaboB XpYyCTaJCeHOCHOCTH. MaKcHManbHble KOHIECHTPALUH >KWIBHOTO KBapla —
TOPHOTO XpycTalisi oTMedaroTcss B 3oHe BiusHusS Kemmrayckoit (Kemmray-balikonypckoil) u
Unpireiickoli TekTOHWYEeCKUX 30H. IlocnemHme SBISIOTCS, MO BCEH BHUINMOCTH, OCHOBHBIMH
PYIOOIPIENSIOIUMYU CTPYKTYPAMH XpyCTaJIeHOCHON KBaplieBOH MUHEPAIN3ALINH.

B T0 xe Bpems: npoayKTUBHAs (IIPOMBILUICHHO — XPYCTaJICHOCHAS)) MUHEPaIN3alysl POsIBICHA B
KOHTypax paiioHa Oonee mokaiapHO. M3 110 BBIAENCHHBIX TMONEH M YYacTKOB IPOMBIILIICHHAS
MHHEpaIM3alusl CBs3aHa C KWIbHBIMUA OOpa30BaHMSIMU TOJNBKO 18 00BEKTOB. UETKO BBIACISAIOTCS TPU
rpymmbl ((PaKTUIECKH — Y371a) XPYCTaIeHOCHBIX ITOJIei 1 000COOIEHHBIX MECTOPOKICHHI.

1 — nons Ha mepeceyennu cona Kapcaknaiickoro nogustusi Keimray-balikonypckoi 30HO#M
pa3pbIBOB (AKTaccKas 30Ha);

2 — o115t IOTPY>KeHwst BocTo4uHOM BeTBU Kapcakmaiickoro nomasatus (Kemuray-Mapireiickas 30Ha);

3 — monst Kokcatickoit antukianHamu Apranatuackoro nmogusatus (Kokcaiickas 30Ha).

[lo wmaccupukarmuun B.M.Kpeiitepa mosumum 3STHX TPymn («XpyCTaICHOCHBIX 30H»)
OTIPECTISAIOTCS KaK «y4acTKH NepeceyeH sl aHTUKIIMHOPHOM CTPYKTYpbI 30HOH pa3psIBOB (rpynma 1) u
30HBI TTOTPYKEHHSI TOTIOJTHUTENbHBIX aHTUKIMHAIEH (Tpynms 2 1 3).

B KoHTypax BBIICICHHBIX 30H TIOJOKEHHE NPOJYKTUBHBIX OOBEKTOB JOMOIHUTEIBHO
KOHTpONHpyeTcs Oolyiee JOKanbHBIMU (pakTopamu. B mepByro odepenr 3TO OTHOCHTCS K TpaHHIE
paszena CTPYKTYpPHBIX ATaXEH.

B Gonee y3koM IUIaHe MOJNOKEHUE XPYCTAICHOCHBIX MOJEH M 000COOICHHBIX MECTOPOXKICHHUN
KOHTPOJIUPYETCSI pa3phIBHBIMU CTPYKTYPaMH, IONIEPSUHBIMH 10 OTHOILLICHUIO K OCHOBHOM CKJIa4aTOCTH.

CTpYKTYpBI CAMUX XPYCTaJIEHOCHBIX MMOJIEH 1 000COOICHHBIX MECTOPOKIICHHI OTHOCSTCS KaK
MPaBUIIO K OCIIOKHSIIOIINM TMOJIOKUTENbHBIM (popmam 11 — IV nopsinkos. [Ipu 3ToM 3HaYeHNE UX Kak
JIOKaJIM3aTOPOB MPOLYKTHBHONW MUHEPAIM3ALUHU ONPEAEIIETCS MI0CIeI0BATENIEHOCTHIO:

TOPCTHI U TOPCT-aHTUKITMHAIIY;

CBOJIbl QaHTUKJIMHAJIEH BHICOKOTO MOPSIIKA,;

OpaxMaHTUKIMHAIN U MTOJIOTHE aHTUKITHHAIBHBIE TIEPETHOBI.

Bce Hanbonee mpoayKTHBHBIE MECTOPOXKICHHUSI paliOHa JIOKAIM30BAHBI B CTPYKTYpax TOPCT-
AQHTHUKIIMHAJIBHOTO THUIIA.

[IpOMBINIIIEHHO-XPYCTAIEHOCHBIE MECTOPOXKJIEHHS B TIpaHMIAX YJBITAyCKOro paiioHa
3aJjeraloT B [OpOJax pa3lWYHbIX JIMTOJIOTrO-CTpaturpaguueckux  KomiiekcoB. [lo3umms
MECTOPOXKACHUI H XapakTep BMEIIAIOIIEH cpelbl ONpEeNensaioT WX MOpQOJIOTHYECKHEe U
MUHEpaJU3allHOHHbIE 0COOCHHOCTH. Y CIIOBHO BBIJICISICTCS YETHIPE TUIA IPOTYKTUBHBIX OO BEKTOB:

1. axracckuii (B rpaHOIHMOPHUTAX)

2. aImuiIbIcalCKuii (B OPJIOBUKCKUX TEPPUTCHHBIX MOPOJIAX )

3. HaxpipOaickuii (B TOKeMOPHICKHX CIaHIax)

4. KOTpWHCKHH (B OCaJ0YHBIX MTOPOJIaX JIEBOHA).
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