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COMMERCIALIZATION OF INTELLECTUAL PROPERTY AND ITS IMPACT ON THE
DEVELOPMENT OF START-UP PROJECTS IN DOMESTIC AND FOREIGN MARKETS

Sannikov M.

Kazan National Research Technological University, Russia

Abstract

The article considers the possibilities of commercialization and development start-up projects on the inter-
national market by means of intellectual property, as well as their evaluation.

Keywords: intellectual property, startup, international business, commercialization.

Since ancient times, a person works and creates
material goods, life pushes him to this, and, as it seems
to me, without the value of work, there will be no moral
values, since it is simply unthinkable to cultivate high
qualities in a person without respect for the product or
result of creativity created by someone else. Without an
awareness of the value of labor, human society will be-
come a community of limited consumers.

Solving the tasks before them, people, actively
implementing the fruits of their labor, immediately
faced with borrowing the secrets of their creation and
application, the first piracy. Further in this article, it
makes no sense to dwell in detail on how intellectual
property appeared, since the root cause is named.

Over time, the circulation and protection of intel-
lectual property have been largely regulated both at the
national level and at the international legal level. Basic
international legal acts have been adopted, starting with
the Paris Convention for the Protection of Industrial
Property of 1883, and following it others. But in recent
years, other issues have become important, which
should be discussed in more detail. It is no longer so
much the protection of the results of intellectual activ-
ity, already embodied in certain products, methods,
substances or technologies, actively used and intro-
duced (in some cases for a long time) into civil circula-
tion by their rightholders, but rather the task of imple-
menting, testing in practice and introducing into trade a
certain idea, theoretically developed and already pa-
tented, but so far only lying "dead weight" and repre-
senting a "dormant asset”. At the present time, it is be-
coming increasingly important to generate ideas that
become start-up projects that allow you to receive funds
from the state and private investors (subsidies and
grants) in a market economy. And it is not uncommon
for the development of funds allocated for a startup pro-
ject with an existing block of patents to be suspended
as long as the copyright holders have not taken specific
measures to plan the process of commercialization of
the generated and patented ideas.

Below is a summary of the types of foreign patent-
ing.

Within 12 months from the date of filing the na-
tional application (but after checking for state secrets),
Russian applicants can use one of the following proce-
dures for patenting inventions abroad:

Traditional procedure. It is valid in 176 States that
have signed the Paris Convention of 1883. Applications

are submitted to the national patent office of each coun-
try where the patent is to be obtained, and the right of
priority is confirmed by a certified copy of the first na-
tional application.

The international procedure under the PCT (Patent
Cooperation Treaty of 1970) is possible for 148 PCT 5
member States and regional organizations. The interna-
tional application is submitted to Rospatent or WIPO.
No later than 30 months (31 months for some offices)
from the date of submission of the national application,
it is necessary to switch to the national phase.

Regional procedure, based on the example of the
1994 Eurasian Patent Convention (EAPC) Participating
countries: Armenia, Azerbaijan, Belarus, Russia, Ka-
zakhstan, Moldova (until 2011), Kyrgyzstan, Tajiki-
stan, Turkmenistan. An application for the grant of a
Eurasian patent is submitted to the Eurasian Patent Of-
fice (Moscow) through Rospatent.

Regional procedure, in accordance with the Euro-
pean Patent Convention of 1973. The participating
countries are about 40 countries, mostly EU member
states. In each Contracting State in the territory of
which the European patent is valid, the patent holder is
granted the same rights that would be granted to him by
the national patent of that State. The validity of Euro-
pean patents can be extended to the territory of some
countries that have not yet joined the European Patent
Convention (the so - called State of extension of the pa-
tent). These include some countries of the Balkan Pen-
insula.

Considering the topic of regional patenting in Eu-
ropean countries, it should be noted that there are three
patenting options that should be taken into account in
the use of the right to intellectual property protection.

1) In each of the Contracting States of the EPC, it
is primarily possible to file a national patent applica-
tion. For a Russian applicant, one option is to file a na-
tional application in one or more European states,
claiming priority over the Russian application (due to
the requirement to file the first application in Russia).

2) If it is necessary to protect the invention in sev-
eral member states of the EPC, it is also possible to file
a single European patent application with a claim for
priority over the original Russian application.

3) In addition, it is possible to file a European pa-
tent application by first filing an international patent ap-
plication under the Patent Cooperation Treaty, which
offers applicants a simplified procedure for filing a sin-
gle patent application for more than 140 States. For this
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international application, an international search will be
conducted, and at the request of the applicant, an inter-
national preliminary examination will also be con-
ducted. The further procedure for granting a patent for
an international application will be carried out at the
national or, respectively, regional phases by the rele-
vant patent office. For example, the European Patent
Office for the grant of a European patent or the patent
office of the relevant European country.

For example: an innovator needs to patent his in-
vention in France. On June 1, 2021, an application for
the grant of a Russian patent for an invention is submit-
ted to Rospatent. In this case, June 1, 2021 is the date
of priority of the invention, i.e. from what point the
rights to the invention will be granted, including in for-
eign countries, in the case of obtaining patents from
these countries. The application is checked for the pres-
ence of information containing state secrets. After six
months, if it is not revealed that the application contains
information that constitutes a state secret, the innovator
can until June 1, 2022.:

- submit an application to the French Patent Of-
fice,

- or under the regional patenting procedure to the
European Patent Office,

- or submit an application to the Receiving Office
(Rospatent or the International Bureau of WIPO) under
the international patenting procedure in accordance
with the PCT. In the future, the possibility of obtaining
legal protection in other (not selected) States ceases.

Regional procedures for foreign patenting also in-
clude procedures for obtaining patents through African
patent organizations (there are two of them).

The regional African patent system is represented
by ARIPO (the African Regional Industrial Property
Organization), which includes 19 States, and AIPO (the
African Intellectual Property Organization), which in-
cludes 17 African countries).

The agreement on the establishment of the African
Intellectual Property Organization (1977, Bangui, the
capital of the CAR) provides for the possibility of ob-
taining protection of both copyright objects and indus-
trial property objects (inventions, utility models, indus-
trial designs, trademarks, trade names, indications and
appellations of origin of goods). The agreement was
signed by Guinea, Mali, Cameroon, Chad, Congo, Ga-
bon and other mainly French-speaking countries.

The agreement on the organization of the African
regional organization for the protection of industrial
property was concluded in 1976 in Lusaka, the capital
of Zambia, by the English-speaking countries of Africa
(Swaziland, Uganda, Zambia, Lesotho and others). It
provides protection for various objects of industrial
property, but since there is no equivalent legal regula-
tion in the participating countries, the specifics of pro-
tection depend only on the specific national legislation
of the country of foreign patenting.

The high degree of commercialization of scientific
developments, especially in the field of information
technology, has ensured the technological leadership of
the United States, Japan, and a number of European

countries, where 60-70% of industrial products are in-
novative. In the Russian Federation and the CIS coun-
tries, this figure is 5-6 times lower.

Next, it makes sense to elaborate on some specific
ways of commercialization.

The main ways of IP commercialization;

- license agreement (under the terms of a non-ex-
clusive license, both an open (accession agreement) and
a closed non-exclusive license, as well as an exclusive
license;

- trust management agreement;

- sale in accordance with the contract of alienation
of exclusive rights;

- implementation in your own organization;

- a commercial concession agreement or a fran-
chise agreement using various contractual structures,
including elements of a commercial concession agree-
ment or a license agreement;

- introduction of intellectual property rights in the
authorized capital of the created enterprise;

- use of intellectual property rights to the object of
the pledge;

- paid assignment of rights to receive remuneration
under a license agreement (commercial concession
agreement).

The most important aspect of the commercializa-
tion and capitalization of intellectual property in the
process of implementing a startup project is research
and development (R & D). The quality of their imple-
mentation can directly affect the attraction of invest-
ment in a startup project and the cost of the transaction
with the result of intellectual activity.

Research works include the following main
stages::

1) development of technical specifications (TOR)
for research and development;

2) selection of research directions;

3) theoretical and experimental research;

4) generalization and evaluation of research re-
sults.

Development work includes:

1) development of TOR for development;

2) technical proposal;

3) preliminary design;

4) technical design;

5) development of working documentation for the
production and testing of the prototype;

6) preliminary tests of the prototype;

7) state (departmental) tests of the prototype;

8) development of documentation on the test re-
sults.

| believe that it is necessary to describe some of
the situations that take place in the practice of innova-
tion, which developers of ideas that form the basis of
startup projects have to face.

1. For example, there are national patents for an
invention in countries that are relevant for sale. At the
same time, national patents for inventions are paid for
in a timely manner and are valid, while the formula of
these national patents is built on the "umbrella™ princi-
ple (that is, with such coverage that can later be used to
absorb the claims of patents (owned by competitors)
that have the potential to block existing developments.
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This situation is the closest to the pre-sale situation.
And in this case, you need to create a high-quality pre-
sale package of documents — an Internet site, a presen-
tation, a sammari and a term sheet, and start searching
for a buyer.

2.There are national patents for the invention. At
the same time, they are not paid in a timely manner
and/or received in countries where the developed in-
vention is not in demand in the relevant market seg-
ment. In this case, if the deadline for payment of fees is
missed, it is necessary to urgently initiate the recovery
procedure, as far as the current legislation allows. In the
same case, if the patents are obtained in such countries
where the object of intellectual property is not in de-
mand, nevertheless, start trying to sell them. At the
same time, potential customers-buyers should be ex-
plained that, first, these developments may be of inter-
est in neighboring or any other countries, possibly with
a more developed sector of the corresponding produc-
tion, where there are any connections with interested
parties who may be interested in purchasing, for exam-
ple, design documentation, and where, in the future,
there are resources to improve the development in order
to protect it on the territory of a neighboring state. In
addition, it is also necessary to focus the attention of
buyers on the aspect of revaluation of "unnecessary"
patents, which, by revaluing to a certain value, can be
capitalized in this way, a "dormant” asset, and realize it
by providing cash injections into affiliated structures
(including organizations from among a group of com-
panies) that are part of the same industry, cluster, hold-
ing, and in some other way functionally related to the
company-a potential acquirer of an unclaimed patent
from the point of view of production feasibility.

3. There isa PCT application based on the Russian
application for the invention. Tellingly, this application
was submitted very recently, and there is still enough
time left before the deadline for the transition to the na-
tional phases of these States (the more time left before
the expiration of 18 months, the better). In this situa-
tion, it is necessary to consciously choose the countries
for the transition to the national phases in the relevant
country, to carry out work on high-quality translation
into national languages, it may be necessary to restruc-
ture the claim so that it meets the specific requirements
for the registration of documents of the application of
national patent offices, to make this transition in a
timely manner, to prepare a pre-sale package of docu-
ments (a pool of individualization tools — trademarks,
commercial designations, geographical indications, if
any), to increase the capitalization of the project, the
website and business documents-presentation, sam-
mari, termsite and start searching for a buyer.

4. There is a PCT application based on the Russian
application for the invention. At the same time, the ap-
plication was submitted a long time ago, there is almost
no time left before the deadline for switching to the na-
tional phases. Here it remains only to look for a buyer
on the territory of the Russian Federation, keeping in
mind the recommendations mentioned in paragraph
two of this article.

5. There is a patent for an invention of the Russian
Federation or an application for an invention of the

Russian Federation. There is enough time before the
deadline for submitting the PCT application (it is better
if the deadline is still close to 12 months, the less it is,
the worse). At the same time, the application is of high
quality, close to the "umbrella”, that is, the risk of cir-
cumventing it is minimal, and the formula itself is able
to absorb the formulas of dangerous "blocking" patents
for developments issued by competitors in order to
block the life path of your invention. In this case, it is
recommended to consistently make an accurate transla-
tion of the application into English, submit the PCT ap-
plication in a timely manner, select countries to switch
to national phases, make this transition in a timely man-
ner, and prepare a pre-sale package (a pool of trade-
marks to increase the capitalization of the startup, if any
— also include commercial designations, including the
company's brand name, do not forget about geograph-
ical indications( names of the place of origin of goods),
other intellectual property objects), prepare a high-
quality website, presentation, sammari, termsite and
start searching for a buyer.

6. There is a patent for an invention of the Russian
Federation or an application for an invention of the
Russian Federation. But there is not enough time before
the deadline for submitting the PCT application and/or
the application is defective — not sufficiently "um-
brella”, allows you to "bypass™ yourself. In this case,
assuming that the PCT application deadline is missed,
the situation is hopeless. It remains to get a patent for
the Russian Federation (if it has not yet been obtained)
and look for a buyer only on the territory of the Russian
Federation. And if the patent is defective (disputed) or
the application is not patentable, it is possible to try to
make improvements by submitting additional applica-
tions.

7. There is an idea of the invention and, possibly,
a draft application for the invention. At the same time,
the patent situation is not spoiled by premature public
activity (that is, the details of the future invention were
not disclosed in articles, reports, other publications and
exhibitions). This situation is ideal for starting a set of
protective measures. It is necessary to consistently pre-
pare a high-quality "umbrella" application, submit an
application to Rospatent, prepare a high-quality trans-
lation of the application into English, submita PCT ap-
plication in a timely manner, select countries for the
transition to national phases, make this transition in a
timely manner, prepare a pre-sale package (a pool of
trademarks to increase the capitalization of the project,
business documents — presentation, sammari, termsite)
and look for a buyer.

In conclusion, | consider it necessary to note that
the implementation of the above-described methods of
commercialization of intellectual property, in the light
of the release of developments generated by startup
projects to international markets, will require
knowledge and application of not only the norms of in-
ternational public law, that is, international agreements
and procedural documents of an administrative and ad-
ministrative nature that regulate the processes of pa-
tenting developments at the international level, but also
fundamental study and understanding of the norms of
international private law, which is designed to regulate
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the rules for the conclusion and execution of civil trans-
actions complicated by a foreign element. Since the
stage of commercialization of RID, as we all under-
stand, will lead developers to a collision not with the
administrative and managerial apparatus of authorized
bodies, both in the Russian Federation and abroad, but
also will bring the need to closely contact with subjects
of private-legal relations, who are well versed in the nu-
ances of applying the legal norms of their own domestic
legislation, as well as confidently navigate the legal in-
tricacies of international private law.
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This article addresses to formation of the mechanism of implementation of the international legal norms at a
national level, ways and forms of realization of the international legal norms, and validity of the international

treaty in the international and national sense.
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The experience of most democratic states have
shown that without putting in place at the national level
an effective mechanism for the promotion and protec-
tion of human rights and in particular the rights and
freedoms of the so-called first generation, it is impossi-
ble to generate just civil society and democratic State
of law. Real security for individual rights and freedoms
by the implementation of international standards of hu-
man rights and freedoms is a prerequisite for sustaina-
ble and dynamic development of any country.

The international legal regulation in a wide sense
encompasses two basic phases: law making phase, in
which the process of creation of the international legal
norms flows past, and law enforcement phase, in which
a process of implementation of the norms takes place®.
Thus, implementation of norms of international law is
nothing but a process, during which the conforming
subjects, which one the norm is addressed act in coor-
dination with its regulations. The additional legal and
organizational measures are sometimes required on the
part of the states for comprehensive and complete im-
plementation of the international legal norms.

"The implementation of the international legal
norms is, as a rule, much more composite and very im-
portant problem, than their adoption™?, as the whole
sense of international legal regulation consists of
achievement of a definite end result, which the partici-
pants of international dialogue aspire to. It is possible
to solve these problems only if there is the optimum
mechanism of implementation as definite combination
of legal and organizational means used by the subjects
of international law at international and national levels
with the purpose of implementation of the instructions
of the international legal norms. Basically implementa-
tion of norms of international law — is a prerogative of

! Lukashuk L.1. International-legal regulation of international
relations (systemic approach). Moscow.: International rela-
tions, 1975. P. 10.

2 The same. P.16.

3 Sass6li M. Mise en @uvre du droit international humanitaire
et du droit international des droits de I'homme // Schweizer-
isches Jahrbuch des Volkerrechts. Vol. XLIII. 1987. P. 34.

4 Scelle G. Regles générales du droit de a paix / R.C.A.D.L
1993, vol. 46. P. 366.

5 See in detail: Drzewicki K. National legislation as a Meas-
ure for implementation of International Humanitarian Law //

sovereign states operating in these purposes the internal
organization-legal mechanism. The main way of fulfill-
ment of the international legal norms is the direct ful-
fillment of the definite rules of behavior by those for
whom they are intended?. Not detracting a role of the
state in law implementation activity, nevertheless, |
would like to mark, that in the total the "target" of ab-
solute majority of the international legal norms are the
state bodies and natural persons of the state — the par-
ticipants of the international treaty*. It is necessary to
note, that the norms of international law generate legal
relations only between the international subjects and do
not generate simultaneously those between the subjects
of the internal law. Therefore the direct implementation
of the international legal norms at a national level can-
not be reached only by the efforts of the state as the
subject of international law. In a number of cases it is
necessary to take definite measures at inter state level
is. Taking these measures is possible only within the
framework of the national mechanism of implementa-
tion. The contents of legal and organizational means of
maintenance of implementation of the normative in-
structions which are flowing out from the international
law in each state depends, at first, on nature of the in-
ternational legal norms, and secondly, — on peculiarity
of national legal system.

At consideration of influence of the legal contents
of the international legal norms to the process of their
implementation at a national level, it is necessary to
mark, that on nature of the normative instructions and
possibility of their application inside the state, there are
two kinds of the norms in it — self executed and exe-
cution of which depends on the support of the national
laws.

Implementation of International Humanitarian Law/ Re-
search Papers by participants in the 1986 Session of the Cen-
ter for Studies and Research in International Relations of the
Hague Academy of International Law. Hague: Institute
Asser, 1989. P. 110; Sassyli M. Op. cit. P. 34; David E. Prin-
cipes de droit des conflicts armiis. Bruxelles: Bruylant, 1994.
P. 164; Batir V.A. Implementation of norms of international
humanitarian law in military legislation of Russian Federa-
tion //Auto report to competition of academic degree of can-
didate of juridical sciences. Moscow.: Military University,
1999. P. 16.
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In order to be determined the rules of the interna-
tional treaties as self executing norm, their formulation
should be clear enough and complete® to give direct re-
sults within the limits of the national law’, i.e. the in-
structions containing in them should directly allot state
bodies, legal both natural persons, participant of a
treaty with the rights and responsibilities without inter-
ference on the part of the national legislator®. Thus, as
the Belgian professor E.David notes justly " that fact,
that the international norm can be subjected a procedure
of acceptance into the internal law does not mean the
absence of direct action"?, it means that the possibility
of direct application should be authorized by the na-
tional law. In this sense the solution of the given prob-
lem come true through the acts, by which the consent
of the state to compulsion for it of the international
treaty (about ratification, apposition, confirmation,
etc.), as they contain the sanction on implementation of
the international legal norms not only in intergovern-
mental relations, but also inside the state. The second
group of the international legal norms includes the
norms, the fulfillment of which depends on the support
of the national law and taking of the conforming organ-
izational measures by bodies of the state — the partici-
pant of the international treaty. The important item
in the contents of executing obligations is that the adop-
tion of the conforming national legislation should be
recognized by one of the fundamental responsibilities
of the states — members'®. However, the process of im-
plementation at a national level does not limit only by
adopting the implementation legislation. The important
role is played also by measures of organizational na-
ture. The fundamentals of these legal measures is the
operative - executive activity of state bodies and indi-
viduals on implementation into life of the instructions
of the international legal norms irrelevant with addi-
tional inter state rule making.

However solution of a problem on definition of a
universal list of measures on implementation of the in-
ternational law on inter state level is enough condition-
ally. The point is that a list of these measures in relation
to the concrete state will not coincide in connection
with availability of a number of the causes. At first, it
is impossible to ensure because not all states are the
participants of all international treaties. Secondly, be-
cause of differences of the internal legal systems, the
problem on reference of those or other rules of the in-
ternational law to self-executing norms or requiring of
the support on the part of the national legislation in the
different states will be decided variously. Therefore, it
is important to note, that definition of a list of measures
on implementation of the international law, which
should be adopted on inter state level, for each state
should be decided separately taking into account their

6 Drzewicki K. National legislation as a Measure for imple-
mentation of International Humanitarian Law. P. 110.

" Bossuyt M. J. The Domestic Judge and the International
Convennant on Civil and Political Rights / with Special Ref-
erence to Belgian and U.S. Law // ésumé des Cours, Douzi-
éme Session d'Enseignement. Strasbourg 29 juin—24 juillet
1981. P. 3—4.

8 David E. Principes de droit des conflicts armés. P. 164.

participations in the international treaties and features
of national implementation mechanism.

It would be desirable to mark, that in idealized ac-
tivities dedicated to research of implementation of
norms of international law, the question on the legal
contents of a process of including of the national law to
maintenance of process of achievement of the aims,
which were laid in the international legal norms, is
studied not full enough. However, to a problem as im-
plementation of the international legal norms both the
ratio of international and national law is paid a great
importance in scientific activities. In a concentrated
kind, these controversies express in discussion of the
concept of transformation, in which concept not ade-
quate the different writers contribute sense by no
means.

In the legal literature, the reasons justifying vul-
nerability as of broad comprehension of transfor-
mation, and estimation of transformation as way of im-
plementation of the international law are already pro-
nounced. In this connection the point of view about
possibility of using of concept "reception” represents
more precise for the description of process of including
the national law for the solution of a problem on imple-
mentation on inter state level of the instructions of the
international legal norms and comprehension of the
terms “incorporation”, "transformation” and “refer-
ence" as ways of perception of norms of international
law by the national legislation. The combination of le-
gal measures of the state on adopting of the normative
legal acts with the purposes of fulfillment of the inter-
national obligations introduces a process of perception
(reception) of the rules of the international treaties by
the national law.

The reception includes two essential moments: at
first, perception of the dictates of international law by
the national law through the mechanism of ratification
or endorsing of the international treaties and, secondly,
transfer (transmission) of the rights and responsibilities
assigned to the state by the treaty by the competent state
bodies with the purpose of their direct implementation.
Thus, norm of international law, as the form of exist-
ence of the dictates of international law, as the regulator
of intergovernmental relations remains unshakable and
equally mandatory for the subjects who have built it.
The contents and form of reception national-rule law
may not coincide the contents and a form of the instruc-
tions of a norm of international law. However, accept-
ing of a rule of the international legal norms by the na-
tional law, the state cannot distort entities of norms of
international law, wherefore it would mean a violation
of international law with consequences flowing out
from it as a responsibility or sanctions®?.

9 David E. Le droit 4 la santé comme droit de la personne
humaine // R.Q.D.I., 1985. P. 90—095.

10 Drzewicki K. National legislation as a Measure for imple-
mentation of International Humanitarian Law // Implementa-
tion of International Humanitarian Law. P. 110.

11 Gaverdovsky A.S. Implementation of norms of interna-
tional law. Kiev: Visha School, 1980. P. 70—91.
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The national mechanism of implementation of the
international legal norms depends on features of inter-
nal legal system, however there is a number of signs
describing its structure, which are general for any state,
and include: legal means, fixed in the national law or-
der, of guarantee of fulfillment of the international ob-
ligations at inter state level; a system of state bodies au-
thorized to implementation of the international obliga-
tions; national law application practice; organizational
means used on inter state level for maintenance of im-
plementation of international law.

The national system of normative maintenance of
implementation of the international legal norms makes
the legal basis of implementation of the international
legal instructions on inter state level and includes, at
first, normative legal acts of general nature about a ratio
international and internal law, about the order of the
concluding, fulfillment and denunciation of the interna-
tional treaties, about implementation of law-making ac-
tivity, competence of state bodies in sphere of imple-
mentation and, secondly, national legal acts adopted
with the purposes of maintenance of implementation of
the international obligations on the concrete interna-
tional treaties (implementation legal acts). The legal
content of these means depends, first, on the decision
of a problem on a ratio of international and internal law
in the national legislation. The fundamental theory of a
solution of a problem of a ratio of international and na-
tional law in the modern doctrine of the international
law are shown by dualistic and monistic theories. Ac-
cording to the dualistic theory the international and na-
tional law order are esteemed separately. The support-
ers of the monist doctrine state that international and
national law — are parts of the unified law order.

At the same time, it is necessary to mark, that at
the present stage of development, the states hardly
probable completely prefer any of these idealized
views, but also doubtlessly the other thing — influence
which these views render to formation of the mecha-
nism of implementation at a national level, ways and
forms of implementation of the international legal
norms, and also validity of the international treaty in the
international and national sense.

In view of the above we may give definition, that
implementation of the international legal norms is a le-
gal and an organizational activity of the states on full,
comprehensive and adequate implementation into life
of the instructions containing in the international legal
norms undertaken by them independently at a national

level, or individually or together with other state-par-
ticipants of international dialogue at an international
level.
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Abstract

The article deals with the problems associated with the involvement of an interpreter in court proceedings.
One of the main reasons is called - determining the quality of language proficiency and granting the status of an
interpreter. The peculiarity of modern Russia is that the territory is home to many nationalities, both indigenous
peoples and emigrants, who speak not only the language, but also the dialect.

Annomayus

B cmamve paccmampusaromes npobnemvl, cesizanHble ¢ nPUieueHuem nepesooyura Kk cyoebHomy pazoupa-
mejlbCmey. O0na u3 2n1aéHbix nPpUYUH HA3bl6AEMCH - onpedeﬂeime Kauecmea 61a0eHUs A3bIKOM U npedocmaeﬂenue
cmamyca nepegooduuxa. Ocobennocms cogpemenno Poccuu 3axmouaemces 6 mom, 4mo Ha ee meppumopuu npo-
acusaem MHOHCeCcCmeo HaquHaﬂbHocmeﬁ, KAK KOpPEHHblX Hapodoe, maxk u amMuecpanmoes, Komopbwle coeopsm He

MOJIbKO HA A3blKe, HO U Ha ouanexme.

Keywords: court interpreter expert specialist problems competence
Knroueenvie cnosa: Cyae6Hblﬁ nepeeoduuk, JKcnepm, cneyuaiucm, np06ﬂeMbl, KOMNnemeHmHoCmbv

DKOHOMHUYECKOE cocTosiHAE Poccun B HacTosIee
BpEMS TAKOBO, YTO MPUXOAUTCS MPHUBJIEKATh IMUTPAH-
TOB, JJISl yCTPaHEHHsI HEIOCTaTKa TPYIOBOM CHUJIBI U
MOJAJEp)KAaHUSl  OTNpEeNeNEHHBIX OTpaciei, Mpexe
BCEr0 CTPOUTEIBHOM, CEIbCKO-X035UCTBEHHOU U KOM-
MyHaJbHOTO oOcmyxuBanus. Habmiomaercss mepeme-
IICHHE W KOPEHHOTO HaceseHus Poccnn B mouckax pa-
6otel. EcTecTBeHHEIH mporecc oOecieueHns peann3a-
UM TIpaB yKa3aHHBIX JHIl He oOxomurtcs 0Oe3
MPUBJICUCHHS NIepEeBOTINKOB. K coxaneHuro BiajeHne
TOCYIApCTBEHHBIM PYCCKHIM S3BIKOM JIa’Ke KOPSCHHBIMHU
HapOoJaMH He TOCTaTOYHO, - U OHH 3asBIISIOT XOJaTaii-
CTBO O MPHBJICUCHHM IMEPEBOJYMKA KaK B CYHACOHBIN
MPOLIECC, TaK U HA IOCY/IeOHbIE CTaINH.

NmMes cratyc ajBokaTa, Ha MPOTSKEHUH MHOTHX
JIET MPUXOJAWIOCH CTATKUBATHCS C MPOOJIEMON pean-
3aIMM 3alUTHl CBOUX MUHTEPECOB JIUIIAMHU HE BJaJICI0-
IMX WX HE JOCTATOYHO BJAJCIONINX SI3BIKOM CYIO-
pOM3BOJICTBa B Poccuu-pycckum.

JLIO. Bacuiienko oOpamaer BHUIMaHUE Ha TO, YTO
B Poccun OTCYTCTBYIOT elMHBIC TPUHIIAITEI YIaCTHSI
cyneOHOTO MepeBoaYrKa B porieccax. OTMevaer, 4to
KOH(HICHIIHATBHOCTh, TPOPECCHOHAIN3M, MOpAaIlb-
HbI€ Ka4ecTBa-OCHOBHBIE IMPEACTaBICHUS O JOKHOM
MOBEICHNY TIepeBOAUNKA. [3]

E. II. I'pumiiHa oTMedYaeT, 4To «IPEICTABUTENIN
60mee190 »THHYECKHX TPYIII, IpaxkJaHe UHBIX TOCY-
JIapCTB, MUTPUPOBABIINX U OCYIIECTBISIONINX HA TEP-
puTtopun Poccuu BpeMeHHO WM TTOCTOSTHHO CBOIO TPY-
JIOBYIO JICSITEIBHOCTD, CTAIKHBAIOTCS C MPOOIIEMOH I0-
HUMaHUS PYCCKOM pedd, Ha KOTOpoH Beaércs
CyIONpOU3BOACTBO, corsiacHo Koncrutyuuu P®.» [4]

HeomHokpatHO, y9acTBYs B CyIeOHBIX MpoIieccax
KaK 3alllUTHUK, TaK U ITIPECACTAaBUTCIIb UHTEPECOB, -TIPH-
XO0AUJI0Ch CTAJIKHMBATHCA B HGO6XO]II/IMOCTI/I 3asBJIATH
XOJAaTaliCTBO O NPHUBJICUECHUHU INEPEBOAUYNKA B Cy1eO-
HBIH nporecc. Poccust rocy1apcTBO MHOTOHAIIMOHAIIb-
HOE, U HE BCErja IpakJlaHe BJIAZICIOT IOCYJapCTBEH-
HBIM PYCCKHM $I3IKOM Ha JOJDKHOM ypoBHe. He wuc-
KJIIIOYEHO, YTO MpHU OCEUIOCTH B OTHAIEHHBIX
HACEeNEHHBIX IMyHKTAaX HE BO3HHUKAJIO HEOOXOAMMOCTH
BJIQJIETh UHBIM KPOME POAHOTO si3blka. K coxaneHuto,
clelyeT OTMETHUTh, YTO 3HAUYUTEIbHOE MPEBATUPOBA-
HUE B [IOCJIEJJHEE BPEMS HALIMOHAJIBHOTO CTaTyca aBTo-
HOMUI1 IPUBEJIO K YPE3MEPHOMY YMEHBIICHHIO 00yUa-
IOIUX 4YacOB B ILIKOJIE Ha PYCCKOM SI3bIKE U 3TO IIPU
TOM, UTO B JCTCKHUX CaJaX MU JOMa 06H.[€HI/IC npoxoauT
Ha HAallMOHAJIbHOM fA3BIKC. HpI/I TAaKOM IIOJIOKCHUU BC-
HieH, K COKaJeHUI0, HE BO3HUKAET JIOJKHOTO Biajze-
HHUA TOCYJAAPCTBCHHBIM PYCCKHUM SA3bIKOM HE TOJIBKO
MUCBMEHHBIM, HO U YCTHBIM. YTPauyMBaeTCsl BO3MOX-
HOCTBH JTOJDKHBIM 00Opa3oM BOCIIPHHHAMATH, Tepepada-
TBIBaTh M BOCIIPOU3BOAHTH MH()OPMAIHIO HEOOXOAU-
MYIO KaK JUIsl CaMOT0 TpaXkIaHWHa, TaK 1 JUIs cy1eOHOM
CHCTEMBI.

He nyumas cutyauus u 11s1 ”HOCTPAHLUEB, TPYIO-
BBIX MUT'PAHTOB.

B Takoii cuTyanuu oCymecTBISITh CyIOIPOU3BO/I-
CTBO 1 MHBIC TPABOBBIC COCTABIAIOIUEC 3aIATBI HHTE-
PEecoOB YHOMSHYTHIX JIUI] CTAHOBUTCS HEBO3MOXKHO 0e3
TIPUBJICUCHUA IEPEBOTYUKA.

Ecnu Hanuume nui BIaAeOIUM HE TOJIBKO JH-
TUTOMOM, HO U CepTH(UKATOM IIEPEBOTUNKA HHOCTPaH-
HBIX SI3BIKOB OOIEpacpoCTpaHEHHBIX CBEPX JOCTa-
TOYHO, TO HAWTH JHII0, KOTOPOE BIaJeeT Majo pacipo-
CTpaHEHHBIM SI3BIKOM, a MOPOW W HapedyneM ObIBacT
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KpaiiHe clloXHO. bojee Toro mopoii [uis TpyA0BBIX MH-
TPaHTOB MOPOH M HEBO3MOXKHO B Poccum.

O.10. Ky3HenoB BBICKa3bIBal HEOOXOAMMOCTH
BBE/ICHUS TTOHATHS MPaBOCYOBEKTHOCTH AT IIEPEBOI-
YMKa M TpemIaraeT HOpAJOK MPHOOPETeHUs IpaBo-
CyOBEKTHOCTH EPEBOAINKA B IPasKAAHCKOM CYIOIPO-
n3BozcTBE. [5] C maHHBIM BBICKAa3BIBAaHHEM H IIPENJIO-
JKEHHEM JI0JDKHO corylacuthess. Ho, 310 Kacaercs
TOJIBKO SI3BIKOB PACHPOCTPAaHEHHBIX, 110 KOTOPBIM JI0-
CTaTOYHO NEPEeBOYUKOB. B cBOEH agBOKaTcKoi mpax-
THKE 51 CTAJIIKWBAJIaCh C CUTYallUsIMU, KOTJa HOCHTEIh
SI3bIKA SIBJISLIICS] KOPEHHBIM JKHTEJIEM JOCTAaTOYHO 00JIb-
II0H pecIryOIuKy, HaxoauiIcs Ha Teppuropun CTaBpo-
MOJIBCKOTO Kpas, OyaydW HOCHUTEIeM OalIKUpCKOTO
A3bIKa HE MOHMMaJl NEPEeBOJYMKA, KOTOPBIA OBLI €ro
paboromatenem u xxutenem bamrkupun, oOmiasics B e-
puoza pabOTHI Ha PYCCKOM SI3BIKE, KOTOPEIH OBLT JOCTa-
TOYeH U1 paboTHl Ha cTpoiike. OqHAKO, B CyIcOHOM
nporecce , Iociie 3asBJISCHHOI0 X0/1aTaliCTBa O Mpeo-
CTaBJICHUM IEPEBOJYUKA M HAJCICHHH PabOTOAATENs
CTaTyCcOM IEPEBOIYHKA,- IPYT APYyra He MOHUMAIH 00-
IIasCh HAa OAIIKMPCKOM si3bIKe . JlaHHAs CUTYyaIlus BbI-
HyauJaa Cyd, BBIHCCTU MMOCTAHOBJICHUEC U O6paTI/ITI)C)I K
pykoBoauTento Pecryonmuku bamrkoprocran obecne-
YHUTH CYyJ IEPEBOTINKOM. DTO NMPHUBEIIO K 3aTATUBAHUIO
cyaeOHOro mporecca Ha MEPHOA OXKHUAAHUS U B aJIb-
HelmeM cyneOHoe 3aceaHue JIImIock ¢ 9 u 1o 174a-
COB C IIEpephIBOM Ha 00en, YTo OBUIO JOCTaTOYHO
CJIOKHO JUISl BCEX yYaCTHHKOB CyIe0HOTOo mporecca.

CrnenyeT OTMETHTB, YTO B CyJ SIBUJIACh CTapIIUH
npernoaaBaTeib Kapeapbl OalKupCcKoro si3pika bari-
KHUPCKOTO TOCYAApCTBEHHOTo si3bIka. JlaHHOe nuIo
npoLeccyaIbHO OBUIO BBEICHO B CTATyC MEPEBOIUMKA.
3a mpenenamu CyaeOHOro mporecca ObUIO YCTaHOB-
JICHO, 4TO PabOTOJATeNIb KOTOPBIA H3HAYAILHO HaJle-
JSUICSL CTaTycoOM IIE€PeBOJYMKA TOBOPUT Ha KyBaKaH-
CKOM JiajieKTe (TOpPHOM), KOTOPBIH Pa3HUTCS C JIUTe-
paTypHBIM OAIIKUPCKUM S3BIKOM.

CIO’XKHOCTH B IIPUBJICYEHUH NIEPEBOAYHNKA U HaJle-
JICHUsI €T0 CTaTyCOM HMEIOTCSI U C MOpaJbHO-3THYE-
CKHMH cocTaBisitolnMu. Korna ynaéres Haiitu nepe-
BOJYHUKA MAJIOrO HOCHUTCJIA A3bIKA, KaKUC HMCIOTCSI B
Pecnry6nuke [larectan. Ho, BHyTpeHHHE HaIOHAIb-
HBIC JIOXKHBIC KPUTEPUU HEC JAIOT NEPEBOAYUKY Kayde-
CTBEHHO NPOBOJUTH CBOK paboTy. Takue cuTyaunuu
CKJIQ/IBIBAIOTCSI KOTJIa MMEETCs Pa3HOCTh MHTEPECOB
UCTIIa M OTBETYHKA, - HAIPUMEp B OpaKkopa3BOJHBIX
nporeccax, ONpeNeNieHns] MecTa JKHTENbCTBA JIETEH,
npu3HaHue Opaka HeleHCTBUTENBHBIM. JUIS 3aIUTHI
CBOMX MHTEPECOB UCTEIl, TPOKUBAIONINH BHE TEPPHUTO-
pun PecrryOnmuku [larecran, oOpamaercs 3a 3alnToi
CBOMX MHTEPECOB Ha TEPPUTOPHUH OJIM3IIEKALIUX CYOb-
exToB, Hanpumep B CtaBpomosibckoM kpae. Jlumo Bia-
JIeeT SI3BIKOM, AMAIEKTOM, CyJ YCTaHABIMBAaeT (hakT
IMOHUMAaHUA HCTHA, OTBETUYUKA U NEPEBOJAYNKA, WHBIX
Y4YaCTBYIOUIMX JIUII B TIPOLIECCE, -HAISIISIET JIUIO CTaTy-
COM TMepeBOAYMKA, OTOMPAET MPOLECCYalIbHYI MOJI-
nucky. Ho, B caMoM CyieOHOM Ipoliecce MpoOrCXOIsiT
3aMHHKH WM JaX€e CIIOPHI O TO, YTO U KaK KTO TIOHSJ
U3 CIIOB YYaCTHHKOB Iporecca. Y y4acTHHKOB IIpO-
1ecca, HOCUTENeH ToCyITapCTBEHHOTO PYCCKOTO SI3BIKA,
A3bIKa CY/IONPOM3BOACTBA BOSHUKAET COMHEHHE B MO-
pajbHO-ATUYECKOM TIOBeJeHMH nepeBopunka. Ho,

HapyLIEHHH IPOLECcCyalbHOM MOMIUCKH NEPeBOAYH-
KOM YCT@HOBHUTb HE TPEJCTABIACTCS BO3MOXKHBIM HITH
e€ BooOIIIE HET.

WuauBuayansHO NPaKTHKYIOINX EPEBOIINKOB,
B OCOOCHHOCTH NEPEBOJYHKOB BOCTPEOOBAHHBIX B
TpaKAaHCKOM  Tporecce  s3bIKOB  Poccmm  u
CHI', xpaiine mano. [lepeBomdeckne yCIyru CKOHIICH-
TPUPOBAHBI B JECSATKAaX THICSY KOMMEPUYECKUX IIepe-
BOJTYECKUX OPTaHU3aLUi — OI0PO IIEPEBOJIOB, IEPEBO-
yeckux GupM u T.n. OHU JEHCTBYIOT 0€3 JIMIIEH3UPO-
BaHWs WIM WHBIX PEryJsTOpoB M 0e3 (opMalbHBIX
OTpaHWYEHHUH JOIMYCKaroTCs K OOCIY)KMBaHHIO Opra-
HOB MPaBOCYIWs Ha OCHOBAHHH JOTOBOPOB KaK IOPH-
JYECKUE JINLA.

B cBs3W ¢ MONHBIM OTCYTCTBHEM O(PHUIHAIBEHON
pETIaMEeHTAlNH YKa3aHHBIX BBIIIE BHOBb BO3HHKAIO-
WX TPaKIAHCKO-TIPABOBBIX OTHOLIEHHH B cdepe
00ecIeueHns YTOIOBHOTO TPOLECCa, HA MPAKTHKE MBI
HaOJI01aeM TIOJIHBIM XaoC: OT PENKUX CIIy4aeB HHUIH-
nm3Mma, korna YCJl u cyn cyobekra PO daktudecku ca-
MOYCTPAHSIIOTCSI OT BOIIPOCOB CyJIeOHOTO MepeBoaa. U
BCIO JIOTOBOPHYIO Pa0OTy BO3JIararoT Ha CBOU Oyxrai-
TEPUH - 10 KpalfHero HEeHTpalIu3Ma ¢ MOoJIMEHOHN CyOb-
exta otHomeHHH (90% ocTanbHBIX CIy4aeB), Korja
OVIIC — a He cyabl -uucisITes B 3aKa34uKax B JJOrOBO-
pax 00 3KCIEPTHOM M IIEPEBOTIECKOM 00CITYKUBAHHUH,
JieT1ast 3TU IOTOBOPBI 10 CYIIECTBY HUYTOXKHBIMH.

[TpakTHdyeckoe NpHUBICYCHUE MEPEBOJUMKA IS
y4acTusl B TPaXKJaHCKOM CYAOIPOU3BOICTBE CaMO IO
ce0e MpeACTaBISIET CI0KHOCTh:

- BO-TICPBLIX — HeO6XOZ[I/IMO HalTH NEPEBOAUNKA
COOTBETCTBYIOIIETO A3bIKA (YTO HE BCET/a MOIydaeTCs
B IIpe/ieiax OJIHOTO TOpoja),

- BO-BTOPBIX — y6e)ll/ITbCH B €0 KOMIICTCHTHOCTHU
(Hanmqme JUIIJIOMA O 3HAHWU A3bIKa HE O3HAYACT yMC-
JIO€ MCTIOJIb30BaHUE IOPUANIECKONH TEPMUHOJIOTHH),

- B-TPETHHX — IIPUCTIOCOOUTHCS K IMIHOCTH Iepe-
BOJIYMKA JUISl IPOAYKTHBHOTO B3aWMOZIEHCTBUS C HAM
Ha Pa3JIMYHbIX MPOLECCYANbHBIX AeHCTBUX (IEepeBO-
YUK MOKET 00J1a7aTh CBOCOOpa3HBIM XapaKTepoM, U €
HUM OyneT TpyaHo paboTaTh, HE CMOTpPS Ha €ro Mmpo-
(beccroHanbHOE BIIAJCHUE SI3BIKOM). [6]

ITouck nepeBonuuka: B Hacrosiee BpeMs B Poc-
CUU HE CO3J1aH 3KCIEPTHBIN OpraH, Ipel0oCTaBIIIOIUI
MEPEBOAYNKOB HeO6XO[[I/IMBIX SA3BIKOB I y4acCcTUsd B
YTOJIOBHOM CYAOIPOU3BOCTBE, B CBS3U C UeM, HCKATh
CIICIaJInucTa J'HO6I)IMI/I APpYruMu JOCTYIHBIMU CIIOCO-
Oamu:

- IOCPE/ICTBOM 3HAKOMBIX;

- yepe3 UuTepHer;

- 3ampockl B IepeBojuYecKre Oropo (KOTopble
(YHKIMOHHPYIOT HE B KaXKI0M TOPOJIE) U T.1I.

Cormnacue nepeBoYNKa Ha y9acTHE: TIePEBOIUNK
MOXET HEC UMETH KEJIAaHUA MPUHUMATD Y4aCTUC B yIo-
JIOBHOM CYZOIPOHU3BOJICTBE, 3TO MOKET OBITh CBSA3aHO
CO CJIEAYIOIIMMU IPUYNHAMU:

- JIMYHasA 3aHATOCTb,

- He)KeJIaHNE PyKOBOJANTEINEH OTITyCTUTH COTPY-
HHUKa-TIepeBOTUHKA;

- 0OSI3HB arpeccHy YYaCTHHUKOB YTOJIOBHOTO CY/I0-
TIPOM3BOJICTBA;

- 0OSI3HBb CKJIOHEHUS TIE€PEBOIYNKA YUaCTHUKAMHU
YTOJIOBHOTO CYJIONIPOM3BOJICTBA ITyTEM YIrpO3 NPUHATH
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YbIO-THO0 CTOPOHY M OCYIICCTBIIATH 3aBEIOMO JIOK-
HBII TIEPEBOI;

- HU3Kas OIUIaTa IMePeBOIECKUX YCIYT WM e€ OT-
CYTCTBHE;

- CYIIECTBEHHAS YAaJIEHHOCTh MECTa MPOKUBAHUS
OT MeCTa IPOBENICHHUS YTOJOBHOTO CyIOIPON3BOICTBA
uT.a 1]

Peniennem naHHOM MPOOIEMBI MOXKET MTOCTYKUTh
O(UIMANBEHBIA BBI30B TEPEBOMYMKA MYTEM BBIIAYH
eMy noBecTku. OJHAKO Takas Mepa He MPOMHCaHa B
I'paxxnancko-npoueccyanbHoMm kozekce Poccuiickoit
®deneparu, B CBA3M C 4eM, 3Ta MpodIeMa ocTaéTcs ak-
TyaJIbHOH B HACTOSIIIEE BPEMSI.

Ilon xommereHuuel NepeBONUYMKA B TpakIaH-
CKOM CYJOIIPOU3BOJICTBE NOHUMAETCS CIECAYIOIEE:

- HaJM4Me NOKYMEHTa, MOATBEP)KIAIOLIETO 3Ha-
HUE UHOCTPAHHOTO SI3bIKA;

- KyJbTypHasT KOMIETEHTHOCTh (3HaHUE HapOJI-
HBIX 00BIYaEB HOCUTEIICH KOHKPETHOTO HHOCTPAHHOTO
S3BIKA);

- TpodeCcCHOHANTBHO-ITHYECKAsT KOMIIECTCHTHOCTh
(COOTBETCTBYIOIINI CUTYallMd BHEIIHUN BHUJI, COOIIO-
JIEHUE TOBEJICHUECKON ITUKH);

- BJIAJICHUE IOPUINUECKON TEPMUHOJIOTHEH;

- IpoLecCyalibHAsl KOMIIETEHTHOCTD;

- o0mIHe 3HaHWS 3aKOHOJATEIhCTBA CTPAHEI ITepe-
BOAMMOTO SI3bIKA, U T.1.

TeMm He MeHee, XOUETCSl OTMETHUTD, YTO AK€ MH-
Hys TEpEYHCIICHHBIC MPOOIIEMBI, 8 UMCHHO — PEIINB
OpraHu3aIlMOHHbIE U TMpOLeCCyallbHBIE MPOOJIEMBI,
yOeMBIINCh B KOMIIETCHTHOCTH MEPEBOIYMKA — Ta-
paHTHil 0€30INO0YHOCTH ACATEIILHOCTH TIEPEBOIUNKA
HeT.

KynpTypHbIe: EpeBOTIUKY HEOOXOUMO YUUTHI-
BaTh KyJNbTypHBIC (DOHOBEIC 3HAHUS, HAIPUMEp, y HO-
cuTesiell KUTaUCKOM TMHIBOKYJIbTYpPbI IOJYUHEHHBIE U
BBILIECTOSIILIME JIMLA HE MOTYT HaXOIUTHCS B OJAHOM
MOMEILEHUU NPHU OCYLIECTBIEHUH IPOLECCYAIbHOTO
JIEHCTBUS — B UX KYJIbTYPE 3TO 03HAYAET MOTEPIO JHILIA,
Y MOKET BBI3BaTh TPYJHOCTU B CBSI3U C TEM, YTO OHU
MOTYT OTKa3aThCsl TOBOPUTH. B HEKOTOPBIX KyJIbTypax
HE JOMYCTUMO Y4acTHE MEePEBOAYNKA MPOTUBOMOIOXK-
HOTO C PEIMITUEHTOM Tofa. [2]

JlnanekTHble: HEKOTOpbIE WHOCTPAHHBIE SI3BIKH,
HanpuMep, KUTalCKUH HMEIT Ooraroe IualeKkTHue-
CKOe MHOTroo0Opasue, MepeBOUMK MOXKET BIaJeTh 00-
LIENPUHATHIM A3BIKOM, HO HE NMOHUMATH UAJEKTHUe-
CKOT'O POU3HOLIEHHUS], YTO OTPULATENILHO CKAXKETCSI Ha
TOYHOCTH MEPEBOJIA.

doHeTHYECKHE: CYIIECTBYIOT HEKOTOPbIE HWHJU-
BHIyaJIbHbIE OHETUIECKHE OCOOCHHOCTH PEYH, KOTO-
pBIE HE 3aBUCST OT BHIOPAHHOTO SI3bIKA OOIIEHNS, a CBSI-
3aHBl C TEPPUTOPHAIBHBIMH, BO3DACTHBIMHU, T'€HIEP-
HBIMH, COLMAJIbHBIMH M JPYTUMH  (aKTOpaMHy,
HampuMmep, 1eEeKTaMy Pedr WIN APYTUMH WHIUBHUIY-
IBHBIMA OCOOCHHOCTSIMU TIPOW3HOIICHHS, KOTOPBIE
MOTYT CYIIECTBEHHO 3aTPyIHHUTh IOHUMAHUE U CIPO-
BOLIMPOBAThH HEBEPHBI IepeBol. B naHHOM ciydae pe-
KOMEH/IyeTCsI BOCIIOJIb30BaThCSl MMUCBMEHHBIM O0O01Ie-
HHEM — MOXKHO YaCTUYHO HOMNPOCHUTH pELEIUeHTa
Harucarth OT/IeJIbHbIC HETOHATHBIE CJIOBa Ha OyMare.

Takum o00pa3oM, Ha OCHOBAaHHH H3JI0KEHHOTO
MOJKHO TIPEIJIOKHUTH 00s3aTeNbHOE CepTUHUIMPOBA-
HHUE TEPEeBOJYMKOB, YYaCTBYIOIIUX B TI'PaKAaHCKOM
npouecce. UTo kacaeTcst IepeBOJINKOB MAJIBIX SI3BIKO-
BBIX TPYHNII, TO BO3MOXHO HMETh CEPTH(UIMPOBAH-
HOTO TEPEBOJYMKAa B MUHHCTEPCTBE FOCTHIUH CyOB-
€KTa WJIMU II0COJIbCTBA rocyaapcersa B Poccuiickoi ®e-
JieparyH.
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The article raises the issue of taking into account genetic predictors in the development of rheumatoid arthri-

tis in combination with comorbid pathology.
Anomauin

B cmammi nioitimaemuvca numanna ypaxysanusa 2eHemuyHux npeoukmopis y po3eumxy peemamoionozo ap-

mpumy 8 HOEOHAHHT 3 KOMOPOIOHOW NAMANOIEI.
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Beryn. BaxiuBoro MeanKo-coIiabHOO pobiie-
MOI0 B YKpaiHi Ha Cy4acHOMY €Talli € 3pOCTaHHS IO-
HMIMPEHOCTI PEBMAaTUYHUX XBOPOO CYrJo0iB, sKi CyT-
TEBO 3HIDKYIOTH SIKICTB )KUTTS Ta MPHU3BOMATH JI0 CTiH-
kol BrTpatu mnpauesgarHocti [13]. PeBmaroinuuii
aptput (PA) € omauM i3 HaHOLIBII MOITUPEHUX TA iH-
BIIIN3YIOUMX CUCTEMHHX 3aXBOPIOBaHb CIIOJNYYHOT
TKaHUHHU 3 HECTPHUITINBUM IIPOTHO30M 1 BIBIYi BH-
MM, HDK Y IIJIOMY B MOMYJIsiLii, piBHEM CMEPTHOCTI
[10, 33].

30UIbIIEHHS YacTOTH KOMOPOiNHOI maTonorii y
XBOpuX Ha PA CyIpOBOIKYETHCS B3a€EMOOOTSIKEHHSIM
nepebiry, yTpyIOHIOE PaHHIO TIarHOCTHKY 3aXBOPIO-
BaHHS Ta 3yMOBJIIO€ HU3bKY €(DEKTHBHICTD JIIKYBaHHS.
brusbko 58% mamienTiB i3 PA maroTh xo4a 6 ogHeE Ccy-
IyTHE 3aXBOPIOBaHHS, a 25% XBOpPHX — JIEKUIbKA KO-
Mop6Gigaux xBopo6 [37]. Lle moB’s3aH0 3 MOCTIHHEM
MEPCUCTYIOUNM 3aNaJIbHUM IPOLIECOM, KU CyIpoBO-
JUKYETBCSl IHTEHCUBHUM OOJIbOBUM CHHAPOMOM 1 4ac-
TUMH (I3UIHUMHU Ta TCHUXOEMOUIWHUMH PO3JIATAMH,
AKi TOTPeOyIOTh MEIMKAMEHTO3HOI Ta MCUXOJIOTIYHOT
kopekuii [29].

1.1 Kniniuni ocodauBocTi, MexaHi3Mu po3BH-
TKY T2 B32€MOOOTSIZKCHHS IIPH PEBMATOIAHOMY apT-
PUTi B MO€IHAHHI 3 apTepiajbHOIO rineprensieclo,
a0oMiHAJILHMM OKHPIHHAIM Ta IYKPOBHUM Jiale-
TOM THITY 2

HesBakarouu Ha 3Ha4HI yCHIXU Y BUBYCHHI MaTo-
reHe3y PA 3a ocTaHHI poKH, y PO3BHHYTHX KpaiHax
CBITY CIIOCTEPIra€ThCs CYTTEBUI PIiCT 3aXBOPIOBAHOCTI,
10 CIIOHYKA€ 10 MOUIYKY IPUYMH BUHUKHEHHS JTaHOI
narojorii Ta po3poOKH e(pEeKTUBHHX METOMIB JIKY-
BaHHS.

Ha cworopmimuiii aeds eriosioris PA 3anuma-
€ThCS HEBIOMOIO, OJHAK MOYKHA BUIIJIUTH 3 OCHOBHI
Tpurepu (peBMaToJIOriuHa Tpiaja): MycKOBHH (akTop
(mepeoxonokKIeHHS, TINePIHCOJSIMIs, 1HTOKCHUKAILIiS,
MeJIMKaMEeHTH, EHIOKPHHOMIATIT, CTpecH Ta iH.); iHpek-
iftHuiA (TTapaMiKCOBIPYCH, TEMaTOBIPYCH, TEpIIeCBi-
pycH, peTpoBipycH) Ta TeHeTHYHA CXWJIBHICTh (HOCIH
AQHTUTCHA KJIacy TOJIOBHOTO KOMIUIEKCY TiCTOCYMiCHO-
cri II: HLA — DR1, DR4) [38].

B3aemoist reHETHYHMX Ta €KOJIOTIYHUX (paKkTOpiB
MIPU3BOIMTS JI0 KaCKaay IMyHHHUX PEaKIii, sKi B KiHIIe-
BOMY MIJICyMKY CIPHYHMHSIOTH PO3BUTOK CHHOBIITY,
pyWHYBaHHS CYIJI00iB Ta CTPYKTYypHE IOIIKOKCHHS
kictok. Lle, B cBOIO uepry, Ipu3BOANTH 10 O0JIr0, iHBA-
JIIHOCTI Ta €MOILIMHHUX, COILIAJIbHUX 1 €KOHOMIYHHX
npobuem [20].

XapakTtepHoto ocobmuBicTio PA € cyrimo6osuit
CHHIPOM, 1110 MPOSIBISIETHCS 00JIEM B pe3yJbTari Moj-
pa3HEHHS HEPBOBHUX 3aKiHYEHb CYTJIO00BOI KalCynH;
TIPUIYXJTICTIO — 301IBIIEHHSIM 00CSTY CHHOBIJILHOT Pi-
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JIMHY, TinepTpodielo CHHOBIaJIbHOT 000JIOHKH 1 TOTOB-
MICHHSIM CYTII000BOI KaICyJii Ta TYTOPYXOMICTIO CyT-
n06a 3a paxyHOK QiOpo3HUX a00 KiCTO3HHX aHKLI03iB 1
KOHTPAKTYp, IO MPU3BOAITH A0 CTiiikoi medopmariii
cyrno6a. /liarnoctuuHoto o3Hakolo PA € paHkoBa CKy-
TICTh, 0 TpuBae moHax 30 XB i BOPOJOBXK AHA clad-
mae. Ile mos's3aHo 13 6G10pUTMOM BHPOOJIEHHS KOPTH-
KOCTEPOiHUX TOPMOHIB 3 IMKOM Y IpYTild TOJOBHHI
nast [14].

3HayHU{ iHTEpeC y TemepilHiii Jac BUKIHKAE
3pOCTaHHs YaCTOTH KOMOPOITHOT maTosorii y XBOpHX
Ha PA, OCKiTBKHY 1€ IPU3BOIUTH A0 YTPYIHEHOI fiar-
HOCTHUKH, B3aEMOOOTSKIIMBOTO Mepediry Ta HeedhekTu-
BHOCTI JikyBanHs. Y mocmimpkenni H. Radner et al. ce-
pen KoMOpOiAHUX TaToJIoTii y XBopux Ha PA Haituac-
Time Tpamsierbes Al, BHpaszkoBa XBopoOa ILTyHKa
(BXII) ta nanamusgtunanoi kumku (JAI1K), nenpecis
Ta MATOJIOTiA opraHiB AuxaHHA. OOHAaK, y IeH ke Jac,
3a JaHUMH THIINX JOCITI/DKeHb, YacToTa PA BuIa npu
LA, ypaxkeHHI iepupeprIHAX CyIUH Ta iHpapKTi Mio-
kapaa (IM), Hikua — 3a HepedpOBacKyIIPHUX 3aXBO-
pIOBaHb Ta MenTu4HOi BUpasku nutyHka i JIIK [31].

BcraHoBIICHO, 1110 OJHUM 13 HAMOLIBII PO3MOBCIO-
JOUKEHUX KoMopOinuux crauis pu PA € AT [81]. Mera-
aHam3 17 IpoCHEKTUBHUX IOCIIIHKEHD 3aCBIAUYMB, 1110
gacTtoTa BUHUKHEHHS Al y XxBopux Ha PA konuBaeTscs
Bix 18% mo 70,5% [11]. CrocTepiraeTbcs IpsIMOIIPO-
NopuiiiHa 3aJeXHICTh MIXK TpuBalticTio PA ta nommpe-
HicTIO Al': IpH TPUBANOCTI 3aXBOPIOBaHHS <5 POKIB Ha
AT crpaxnatots 33% naui€eHTiB, a 3a HOro TPUBAJIOCTI
>10 pokiB — 48% [9].

3a JaHUMHM JOCTIJDKEHHS aMEpPHKAaHCHKHX Yyde-
HHX, OCHOBHUMH IpeNKTOpamMu po3BUTKY Al € cepo-
MO3UTUBHICTh 3a peBMmaroinHum ¢aktopom (PD), Be-
JIMKA KUTBKICTh MPUITYXJIAX CYTII00iB Ta BUCOKI TOKa3-
HUKM aKTHBHOCTI 3axBopioBaHHs 3a DAS28 [35].
Orxe, BuHukHeHHsI Al ipu PA 3ymoBneHe nepcucty-
IOYMM XPOHIYHUM 3alaleHHsAM, aBTOIMyHHHUMH, MeTa-
OOJITYHUMHM MTOPYIICHHSAMH Ta 3aCTOCYBaHHSM IPOTH-
peBMaTH4HUX npenapaTis [15].

Haseaicte A, AO Ta II[] 2 y xBopux PA mon-
BOIO€ PH3MK BHHUKHEHHS (aTalbHUX 1 He(aTalbHUX
cepueBo-cynuHHNX yckinanenb (CCY) i momiit Hesare-
JKHO BiJ BIKY 1 cTaTi Ta moripuiye (yHKI[IOHaIbHUI
craryc marieHTa [16].

Yacrora AT', AO Ta, IIJ] 2 npu PA mpoanaizo-
BaHa JIMIIE B OKPEMUX POOOTAX, sKi MOKa3aiH, 10 Ce-
pen xBopux Ha PA 3a3HaueHe MoeaHAHHS KOMODPOiIHOT
naTonorii peectpysaiocs y 27% oci6 [2]. 3a nanumu iH-
KX JIOCIipKeHb po3BUTOK oxxupinns (OXK), AT ta no-
PYILICHHST OOMiHY TJIFOKO3H Ta JIIliiB BUHUKAIO B 15-
45 % Bunazkis [32].

3a cyyacHUMH YSIBICHHSIMH, 3pPOCTaHHs 4acTOTH
CepleBO-CYMHHOI ImaToJIorii cepen xBopux Ha PA, mo-
B's3aHE 3 MIPUCKOPEHHIM aTeporeHe3y, B OCHOBI SKOTO
JIeXaTh MOPYLISHHs] METaboIIi3My Ta TPAHCIIOPTY JIiITi-
niB [36] i nokanbHe 3amaneHHs CyAWHHOI CTiHKM [21]
Ha TJIi MOCTIHHO NMEPCUCTYIOYOro aBTOIMYHHOTO 3ama-
npHOTO TIporiecy [3,39].

KirouoBoro nankoro marorene3y PA B moegHaHHi
3 AT, AO ta I/ 2 € cxnaani nedextn T-KITTHHHOT iMy-
HoperyJsiii Ta B-KiniTHHHOT TOepaHTHOCTI, SIKi Tpo-
SIBIISTFOTHCSI TUCOATAHCOM MiX TIPOAYKIII€10 TIPO3ariaib-
HHUX Ta MPOTH3ANAIBHUX LUTOKIHIB, YHACIIIOK 4OTO
BUHHUKAaE XPOHIYHUA CHCTEeMHHH 3amalibHUN IIpOIeC
[28].

VY TemepimHii 9ac Bce OUIBINY yBary HayKOBIIi

NIPUALISIOTE BUBYEHHIO poJii (hakTopa HEKpO3y IyX-
muan (OHIT-a0), 1JI-6, 1J1-12, 1JI-18 Ta 1JI-10 mpu PA.
Bcranosneno, mo npu PA B TkaHnHax cyrino0iB npo-
OYKYEThCS HaIMipHA KUJIBKICTh IMPO3aNalbHUX TUTOKI-
HiB (inTepneiikiniB 1JI-6, 1JI-1, IJI-17, 1JI-18)) npu mi-
HiMaJIBHIM poayKii mpoTH3anadbHuX nuToKiHiB (1J1-
10, U1-2, UJ1-3, IJI-4, ramma-iatepdepony) [19]. 3a3Ha-
YeHi NUTOKIHM 3a0e3MeuyioTh PO3BUTOK IMYHHOI Bij-
MOBIJIi B paMKax Tak 3BaHOI «IIUTOKIHOBOI Mepexi» [8].

HeomnopasoBo 0yio BinMideHO ydacTh T-KITiTHH-
HoOi B3aemonii y po3Butky Al'. Hezane:xHuM npeaukro-
pom po3sutky Al Buctymae rinepmpoxaykmisi CPb ta
IHIIMX NpOTETHIB rocTpoi a3y 3amaleHH s, sSKi MiaBH-
IyioTh excrpecito perentopis AT 11, mo npu3BoguTh
no rinepaktuBHOocTi PAAC Ta migBumienns AT. Y
cBoro uepry, AT II crumymioe mpomidepamniro T-xri-
THH, 1[0 B pe3yJIbTATI MiJBHUIILYE PiBEHb MPO3anaIbHIX
mutokiniB (©HII-a, IJI-6, UJI-17, JI-18) Ta mpusso-
JIUTH JI0 TTOIIIKOJPKEHHS apTepiajbHOI CTIHKH, PO3BUTKY
EJ] ta aktuBaii rymopanbHux (axropis [17].

IcHYIOTH TaKOX J1aHi PO BIUIUB CUCTEMHOTO 3a-
TIaJICHHS1 Ha BUHUKHEHHS 1HCYJTIHOBOI PE3UCTEHTHOCTI
LUISIXOM OJIOKYBaHHS Tepeadl CUrHaly Bijl iHCYJiHO-
BOTO PEIENTOPA 32 paXyHOK 0€3M10CePeHBOTO BIIUBY
OHII-a ta 1JI-6. Cunre3 ®HII-o Ta IJI-6 y xuposiit
TKaHUHI MPU3BOIMTE 10 AUCOATAHCY CEKpeLlii aaumo-
OUTOKIHIB i3 MiIBUIICHHSAM CHHTE3Y JICTITHHY, IO CTH-
MYJIFOE€ OKUCIICHHS JKUPHHUX KUCIIOT Ta 3aCBOEHHS IJII0-
KO3M TKaHMHAaMH. A 3HIKEHHs PiBHA aJMIOHEKTHHY,
SIKMH BOJIOJII€ MPOTH3ANAIbHOIO JI€I0 Ta BiIIrpae me-
BHY POJIb Y 3aXUCTi OPTaHi3My CIPHSE MIATPUMIIL XPO-
HIYHOTO 3aMaJbHOTO Mpoliecy Yy XBopHx Ha PA Ta mpo-
TPECYBaHHIO iHCYJIIHOPE3UCTEHTHOCTI, III0 € YNHHUKOM
PU3HKY po3BUTKY oxupinHs Ta L] 2 [25].

PiBens CPB Ta mpo3ananpHAX IIUTOKIHIB Oe3moce-
pelHBO TOB’S3aHUM 13 JIIIIHUM CHEKTPOM KpOBI.
B 1J1-6 Ta ®HII-0 Ha MeTabomi3M JimiiB MposiB-
JISIEThCS 3HIDKCHHSIM KOHIIGHTpAllii anoJimnonpoTeiniB
(amo)-Al, (amo)-A2, (amo)-B, 3a paxyHOK 3HWKEHHS
KOHIeHTpaIil xonecrepony (XC) minonporeinis BHUCO-
koi migsHOCTI (JITIBII]) 32 0JTHOYACHOTO MiABUIIECHHS
piBas tpuraiuepoinis (TI) Ta XC ninonporeiniB HU3b-
koi minpHOCTI (JITTHIII), 1110 miaTBepIKye KOHIEIIO
POJIi XPOHIYHOTO 3arajieHHs B PO3BUTKY JHUCITiMieMil
[23].

CrinbHUM TaTOreHe3 3a3Ha4e€HHX 3aXBOPIOBAHb
B3a€EMOOOTSIKYE IIepeOir, MPOBOKYE BUHUKHEHHS 1103a-
cyryio00BHX TpOsiBiB PA, 1uM caMuM TOTipIIye mIpo-
THO3 Ta 3HIKYE AKicTh kuTTs (S10K) mamienra.

1.2.Pob nosimopizmy T-786C rena enporeti-
AJIbHOI CUHTA3M OKCUAY a30Ty IPH PeBMATOIAHOMY
apTpuTi, aconiioBaHomMy 3 apTepiajibHOIO TimepTe-
H3i€10, a010MIHAJILHUM OKHPIHHAM TAa IYKPOBUM
naiaberom Tumy 2

BuBUeHHs reHETHUHUX MYTaIliil Ta iX acorialii y
xBopux Ha PA i3 cympoBinHOIO marosorielo HaOyBae
CBOTOJIHI BAXKJIMBOTO 3HAUYEHHS, OCKINBKM 3ajUIIa-
€TBCSl OJIHIEIO 13 HEBHPIMIEHHX MEAMKO-COLiaIbHUX
mpobieM.

3a manumu pocmimpkenns A. Yarwood et al. [38],
BCTaHOBJICHO TiCHUI 3B’ 130K MK po3BUTKOM PA Ta aH-
tureHamu cuctemu ricrocymicHocti HLA DR3 DRy,
DRW,4, DW,4, DWuw. B €Bpomni PA acomitoetsest 3 HO-
citictBom rerie HLA-DR4 i HLA-DRI1. Bussieno ko-
eI HIIA 3B’ 30K MiXK aMiHOKUCIIOTHUMHU ITOCITiIOB-
"octamu HLA-DRB4 1 Bupo6nennsm P® ta AIIIT. YV
50-55% xBopux Ha PA, mo3utuBHuX 32 PD, BUsABICHO
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red HLA-DRB4, a 3a Heratusnoro P® y 20-25%. IIpu
HasBHOCTI ALILIIT crocTepiraBcst my>ke BUCOKHI PH3UK
pozButky PA. Kpim Toro, pizni nigrunu HLA-DR4 xo-
PEIIOIOTH i3 KIIIHIYHUMU TPOsIBAMH i Iepedirom 3axBo-
PIOBaHHSL.

3 PA acomitoloTe # iHIII TE€HH, MO PETyIIOTh
IMYHHY BiIMOBib. JI0 HUX HaJIeKaTh IeH, SKHA KOILYE
OHII-0, cnenm¢ivHi TeHn IMyHOTIOOYIiHIB, 30KpeMa
IMyHOTJI00YJ1iHY, 1110 3B's13y€ FC-penentopu. € BigomMo-
CTi IIpO TEHETHYHI acoliamii 3 IHITIMH JIOKycaMH IH-
tokiuiB — IJI-1, 1JI-3, 1JI-4 ta 1JI-10, ogHak maHi reHu
OlIbllIe BIUIMBAIOTh HA TSOKKICTH PA, HIXK Ha HOoro BH-
HUKHeHHs [18].

YOpomoBX OCTAaHHBOTO JECATHPIUYS 3HAYHA
yBara npuaiiseTbes BUBUCHHIO MeTabomizmy NO, skuii
€ MeIiaTopoM amoNTOo3y KIITHH CHHOBIAIBHOI PiIUHA
B maroreHesi PA [26]. ¥V xBopux Ha PA NO cmpuse
IMyHHOMY 3aXHCTy OpPTaHi3My, BUKOHYIOUH POIIb iMY-
HOPETYJATOPa, IO 3yMOBJICHO €0 IIMTOKIHIB, SKi
crumyimorots cuate3 NO [6]. 3 mporpecyBanHsIM 3a-
xBoptoBaHHs koHueHTpauis NO migBuuryeTsces, mo 3y-
MOBITIOE HOTO UTOTOKCHIHY Jif0 Ta YCKIATHIOE TIepe-
6ir PA [5].

Cepen 453 anenbHux Bapiantis rena eNOS (3a ga-
aumu 6a3u NCBI), omHuM 13 HalHO1IBII BUBUEHUX € TT0-
aimopdizm 7-786C ren eNOS, sxuii ToKaTi30BaHUN Y
7-1t xpomocowmi (7¢ 35-36), cknagaeTses 3 26 €K30HIB 1
koaye MPHK i3 4052 nykneorunis [34]. Came T-786C
moIiMOpdi3M y IPOMOTOPHOMY PETiOHI MOB'S3aHUH 13
3MEHILIEeHHAM ekcnpecii eNOS, 1110 MpU3BOIUTH JI0 BH-
nukHeHHs EJI [24].

Hanwmii noximMopdizm rena eNOS nociimpkyBaBcs
HaifgacTimie K (pakTop pU3HUKY CepleBO-CYAHMHHUX 3a-
XBOpIOBaHb [12].

3a mera-anamizom Y. Han et al. [22], B asiaTchbkiii
MOMYJIAIIT OYJI0 MiATBEPIXKCHO TIMOTE3y MO0 TPHre-
pHOI poui anens C y po3BUTKY aTepockiiepo3y Ta [XC.
3a pesyjabTaTaMd BEJIMKOTO MNPOCHEKTUBHOIO JO-
CIiDKeHHS, ke BriIodano 6192 xBopux Ha IXC Ta
9281 3mopoBux o0ci6, OynOo OCTATOYHO JOBEICHO
acomiario JaHoro NomiMop(di3My i3 PHU3HKOM pO-
3BuTKy [XC [27]. BonHouac anensHu# motiMopdizm T-
786C rena eNOS, 3a ganumu 6araThbox HOCIHIIKEHD,
acoriroe 3 roctpuM kopoHapuuM cubapomoM (I'KC),
niabetnuHOO Heponartieo, Al', HASBHICTIO y XBOPHX
XHOHUX Cyryio0iB [1] Ta € MOJNEKYJIAPHO-TCHETHIHUM
MapKepoM I ONTUMAIEHOTO BHOOPY BHIY CIIOPTY Ce-
pell CIOPTCMEHIB, 110 JI03BOJIUTH 3aro0IrTH PO3BUTKY
CC3 y nporieci 3aHATh ciopToM [4].

3a JaHMMHU BEJIMKOMACIITAOHOTO JOCIIIKEHHS
W. Niu ta Y. Qi, sixe npoBoamiu B 11 tucsa oci6, 10-
CIIDKYIOUM ajenpHuil moniMopdism 7-786C reHa
eNOS, 0y10 T0BeICHO CYTTEBE 3POCTAHHS PU3UKY PO3-
BuTKy Al 3a HasBHOCTI CC-reHoTHIy. OmHAK, TOCITI-
JUKEHHs1 poJi noniMopdizmy T-786C mpomoropa rena
eNOS y dopmyBanni PA B ykpaiHChKil mOmyJsimii
pasile He MPOBOAMINCE, a 32 KOPAOHOM HasIBHI JIaHi €
cynepewmBUMH. Tak, 3a pe3ynbTaTaMu JOCIIHKEHHS
I. Melchers et al 6y0 BcTaHOBIEHO, 10 Y 596 XBOPHX
Ha PA wacrora CC-reHoTHIYy maHOTO MONIMOp(hiZMy
reHa Oyia 3HaYHO BUILOIO, HIX Yy 3aTajIbHIN MOy
(19,1% mpotu 12,1%). Lle noB's3yeThes i3 HEUYTIIHBI-
ctio xBopux i3 CC-renorunom 3a 7-786C nonimMophiz-
moM eNOS no nii IJI-10, sikuit B HOpMi peryioe ekc-
npecito eNOS, 1o 36ibmrye nmpoaykiito NO, B pe3yiib-
Tari  Woro  ekcmpeciss  nposamambHoro - 1JI-12

NIpUTHIYy€eThcs HepocTaTHRO [30]. YHaciok 3a3Have-
HOro Bullle BUHUKAE EJ] Ta cucTeMHe 3amajeHHs, o €
Ba)XJIMBUMH NATOJIOTTYHUMHU Iporiecamu ipu PA B mo-
emnandi 3 AT', AO ta I/l 2 i mpu3BOAATE A0 Iporpecy-
BaHHS OCHOBHOTO 3aXBOpPIOBaHHA. TOMy BUBUCHHS Ie-
HETHYHHX acTeKTiB po3BUTKY PA Ta fioro mepebiry 3a
HAsBHOCTI KOMOPOITHOT MaTOJIOTII € TOCUTh aKTyallb-
HHUM IUTaHHSAM ChOTO/ICHHS.
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Abstract

The article is devoted to the problem of influence of anti-rheumatic therapy on circadian organization of
hemocoagulation parameters in patients suffering from rheumatism. There are presented original data, concern-
ing daily dynamic of blood clotting parameters under the influence of therapy with aspirin, butadion, prednizolon
in 3 groups of patients with rheumatism.

Annomayusn

Jlumepamypnvie Oanuvle OMHOCUMENLHO GUAHUSL AHMUPEEMAMUYECKOU MePanuu Ha 2emMocma3s MHO20YUC-
JIeHHbl, HO npomueopeuusvl. Muozeue uccreoogamenu, u3yuus luaHUe HA 2eMOCMA3 NPOU3BOOHBIX CATUYULOBOU
KUCTIOMbL, NPUXOOSM K 8b1800Y, MO ACRUPUH 001adaem cunoxoa2yiayuoHuvim devcmeuem (JI.M. Ocmanuenxo,
1973). Oonaxo eunoxoacyisyuonHsiil Sgh@exm acnupuna, nNupamuoona, 6ymaouona npu 4 - 6 HeoeirbHOM npuéme
UX 8 CpeOHUX mepanesmuieckux 003ax He 8biX00um 3a npedenvl Qusuonrocudecku donycmumvix epanuy (H.A.
Ab6oynaes, 1975). O chudicenuu KoHyenmpayuu GubpuHocena u nosviuleHuy GUOPUHOIUMECKO AKMUBHOCU
(@A) kposu coodbwarom I'.B. Andpeenko ¢ coaem. (1976). JIM. Knauxun, A.®. Mumexun (1972) cuumarom, umo
ACNUPUH 8 MANIOU KOHYEHMpayuu 8 Kpo8u Gbl3bléden 2UunoKoazyiayuro, a 8 0oavuol - eunepkoazynayuio. byma-
OUOH NO Mepe y8enuyeHus KOHYeHmpayuy 8 Kposu oKasvleaem 00ee 8blPANCEeHHbIL 2UNOKOA2YIAYUOHHBIL G-
gexm. A.U. puyiok (1974) cuumaem, umo npouz6o0Hble CATUYUIOBOU KUCIOMbL U NUPA30JIOH HE OKA3bI8AIOM
Kaxozo - 1ubo cneyuduyeckozo eozoelicmeus Ha cemocmas. OOHaKo, noo GIUSHUEM IMUX NPENRAPAmMo8 NPOUCXO-
oum nosviuieHue GuUOPUHONU3A BCIEOCMEUE CHUIICEHUS YPOGHS AHMUNLA3MUHOE U UHSUOUMOPO6 AKMUBAYUY NIA3-
munoeena. Ha ocnosanuu ceéoux uccnedosanuti 3.C. bapkazan ¢ coasm., (1975); P.M. P3aes, (1975); M.A. Acu-
HoscKkull ¢ coasm., (1975) ymeepaoicoarom nonogicenue 06 anmuazcpecayuonHom, aHmuad2e3usHoM, RPoOmMu8080C-
NAIUMenbHoOM, MPOMOOIUMUYECKOM OelCmeuu acnupuna u O0ymaouona. 3a nocieouue 200vl UUPOKO
NpUMeHsIemcs mepanusi KOpMuUKOCMepouoamu 68Udy ux 0e3aniepeusupyoue2o, npomue080CNaIUmenIbHo20 I¢h-
Gexmos. OOHAKO BbIAGNIEHbI MHOLOYUCTEHHbLE NODOUHbIE C8OUCMBA KOPMUKOCMEPOUOOS, 8 YACMHOCTU, UX 61U~
Hue Ha cemokoazyasyuro. JL.M. Ocmanuenko, (1973); JLE. bouxapésa, (1974) ommeuanu nosviuienue ceépmoisa-
emMocmu Kposu noo eiusiHuem npeonuzonona. Ilo oanneim psada agmopos, KOMIIEKCHAS 20PMOHAIbHO-MeOUKA-
MEHMO3HAsL Mepanusi 8bl3vléaem HOPMANUZAYUID CHUIICEHHbIX NoKazamenel cemMoxoazyiayuu. JJokazana poiv
KOpbl HAONOYEYHUKO8 8 Npoyeccax ceépmuléanust kpogu. Taxum obpazom, Oanuvle TUMEPamypbl Ceudemesb-
CMBYIOm 0 pA3ZHOPEYUBOCU 8 PE3YIbIMAMAX UCCIe008aHUL XapaKkmepad UsMeHeHUl NoKazameinel 2eMoKoazyiayuu
Y OONBHBIX PeBMAMUBMOM NOO GIUAHUEM anmupesmamuyeckou mepanuu. QOHaxo, ece uccied08anus NPoBOoU-
aucy 6e3 yuéma epemennozo (pakmopa. Hem ungopmayuu o ounamuxe napamempos 2emoxkoazyiayuu noo eJus-
Huem anmupesmamuyeckol mepanuu. Meacdy mem, OaHnas npobiema umeem He MOILKO meopemuyeckoe, Ho U
npakxmuueckoe sHayeHue. Paspabomka 3mozo onpoca no3goaum onmumusupo8ams cOOmeemcmayowyo mepa-
nur npu yuéme CymoyHblX PUMMO8 NApamempo8 2eMoKoaAzyIayulL.

Keywords: circadian organization of hemocoagulation, antirheumatic therapy.
Knroueenie cnosa: uupKaOuaHHaﬂ op2aHuzayusl cemorkoazyiayuu, armupeemamudeckas mepanusi.



18

International independent scientific journal N228/2021

Matepuaj 1 METOA.

ITpoBeneHo uccineROBaHME CYTOYHOTO MPOGUISL
MOKa3aTesel TeMoCcTa3a IO/ BIMSIHHUEM aHTHPEBMATH-
YEeCKOH Tepanuy acCIMpUHOM, OyTaJIHOHOM, IPEIHU30-
JIOHOM y 95 G0NBHBIX peBMaTH3MOM. Bee obcnenoBan-
HBIE TAMEHTHI OBUTH pa3zfelieHbl Ha 3 paHIOMU3HPO-
BaHHBIE TpynmEl. B 1-10 rpynmy Bomumm 36 GONBHEIX,
NPUHAMABIIHX aCUPUH B J10o3e 1 rpamMM 3 pasa B I€Hb;
2-10 TpyNIy COCTaBWIM 36 MAalMEHTOB, MOJIyYaBIIMX
O6yragnon B go3ze 0,15 rpamm 4 pasa B AeHb; 3-10
TPYIILY COCTaBHIM 23 GONBHBIX, JICYMBLIUXCS TIPETHH-
30J10HOM B f103€e 25 - 30 mr B 1eHb. [0 Havana Tepanuu
OBLITO IPOBENICHO OOMIETIPHHATOE KIIMHUKO-TadopaTop-
Hoe oOcnenoBanne. Onpenensii 5 pa3 B CyTKH Hapa-
MeTpsI remokoaryssimun: B 07.00, 12.00, 17.00, 22.00,
02.00 no Hayana Tepanuy U nocie Kypca aedenus. [lo-
JTydeHHbIE JaHHbIE OBIIM MPOAHATH3UPOBAHBI METO-
JlaMU BapUallMOHHOM cTaTUCTUKHU U «KocuHOp-aHamu-

PesysbTaThl.

1) CYTOUYHASA JUHAMUKA
TIOKA3ATEJIED TEMOKOATVYJIALIMUA MO/
BJIMAHUEM TEPAIINU ACITMPMHOM
BOJIBHBIX PEBMATU3MOM.

PesynbTarel uccnenoBaHusi CyTOUHOM JUHAMUKHU
IapaMeTpoB I'eMOCTa3a IOJ BIMSHHEM aclupuHA y
OOJIBHBIX PEBMATH3MOM I10KA3aJIM, YTO KOHLIEHTPALHUS
¢ubpuHorena B 07.00 10cTOBEpPHO CHUKACTCS MO CPaB-
HEHHIO C WCXOAHOW BEJMYMHON 110 JIeYEHUs
(Ppa3n.<0,01). B 22.00 u 02.00 ypoBeHb pubpruHOreHa
CHIKAETCs 110 CPaBHEHUIO ¢ ero coaepkanueM B 07.00
(PpasH. cootBerctBeHHO <0,01, <0,05). HecmoTps Ha
TO, 4TO ypoBeHb GubpuHorena B 22.00 u 02.00 camxa-
€Tcs B TEUCHUE CYTOK, €r0 YPOBEHb OCTAETCS BHICOKUM
TP JICYEHUH ACTIMPUHOM 10 OTHOIICHHIO K TAKOBOMY
B 07.00. Tabmnma 1.

30M»

Tab6nuna 1.

CyTO‘lHLIﬁ l'lpO(l)l/IJ'[l) nokasareJjei reMoxKoaryjasinium 'y 00JIbHBIX PE€BMATU3MOM MO BJIMSAHUEM TEPAIIUA
ACIMMHPUHOM.

IToxa3arens Bpewms cyTok, yackl
7 12 17 22 2
M+ m M+ m M+ m M+ m M+ m
1 2 3 4 5 6 7
OUOPUHOIH- Jo nevenus 213,6+10,07 | 221,6+11,42 | 220,2+11,14 | 263,6+15,81 | 188,7+15,10
THyeckas ax- | I[lox Bnusamem | 166,8+8,71 | 182,8+10,89 | 156,2+8,48 | 248,3+13,59 | 125,1+6,73
THBHOCTb, JICYEHUS
MHH. Ppazu <0,001 <0,02 <0,001 >0,1 <0,001
®ubpunoren, | Jlo neueHus 3,34+0,22 3,930,24 4,32+0,23 3,87+0,18 3,77+0,23
r/n Ilon BiuMstHHEM 2,60+0,1 3,62 0,19 3,90+0,19 3,01+£23,59 3,19+0,15
JICUEeHHUs
Ppazu <0,01 >0,1 >0,1 >0,1 -
OubpuHOTeH Jo nedenus 2,3£0,15 2,1+0,10 2,5+0,23 2,1+0,08 2,1+ 0,09
«B», + Tlox BIMsAHHEM 2,3+0,14 2,4+0,11 2,00 2,3£0,15 2,1+ 0,07
JICUEHUS
Ppasu - <0,05 <0,05 >0,1 -
Tonepanr- Jo nedenust 459,2+9,47 | 428,6+10,38 | 341,8+9,87 | 345,5+11,66 | 505,9+26,96
HocTh Iasmel | [Tox BiusuHumem | 514,1+33,95 | 452,2 20,27 | 433,2+12,81 | 383,1+14,02 | 587,6+34,38
K TemapuHy, | JCYCHHS
CceK Ppasu - >0,1 <0,001 >0,1 -
CBOOOIHBIIH Jo nedenust 7,8+0,86 7,9+0,64 5,4+ 0,64 6,5+0,89 8,3+0,82
remapuH, CeK ITox BiIUsHUEM 8,3+0,64 8,5 0,66 8,4 0,58 8,50,41 10,8 0,42
JIeUEeHHUs
Ppazu >0,1 >0,1 <0,001 <0,05 0,01
TpomOunoBoe | Jlo JeueHus 24,6+ 1,27 21,4 £0,93 22,5+9,62 23,4 +0,80 26,3+ 1,27
BpeMsI, CeK TTox Bmmsaamem | 25,8+ 0,64 26,3+ 1,02 28,6 £1,05 27,0+ 1,19 27,9+1,12
JIeUEeHHUs
Ppasu >0,1 >0,1 <0,01 <0,02 >0,1
[poTpomOu- Jo neuenus 24,2+ 0,48 24,4+ 0,51 22,5+ 0,62 24,6+ 0,62 23,5+ 0,51
noBoe Bpems, | I[Tox Bausauem | 26,2+ 0,78 26,3 +£1,02 25,3+ 0,63 27,6+ 1,19 25,3 +0,53
ceK JICYEHUS
Ppasu <0,05 <0,05 <0,01 <0,05 <0,02
Tpombo- Jo nedenust 5,2+ 0,19 5,4+ 0,10 5,5+ 0,18 5,3+ 0,24 4,9 +0,23
TECT.CT. TTox BiIMsAHHEM 5,3£0,11 5,70,01 5,20,14 49+0,12 480,19
JICYEHUS
Ppazu >0,1 <0,05 >0,1 >0,1 >0,1
Bpewmst pe- | Hdo neuenus 176,1+ 7,5 1345+ 6,3 | 118,6+ 3,32 | 129,0+9,81 155,3+7,6
KanbIHpuKa- Ilox Bmmsumem | 212,1+8,24 | 180,5+ 7,92 | 159,2+ 7,02 | 165,8+8,76 | 233,6+4,91
LIUH, CEK JIeUEeHHUs
Ppazu <0,01 <0,001 <0,001 <0,01 <0,001
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Arperanus Jlo neuenus 79,23+1,86 | 77,69+ 3,36 | 87,33 +2,32 | 82,27+2,79 | 84,78+ 2,65
tpomborroB, | [lox Bmusamem | 70,48+ 2,44 74,5+ 1,98 70,7+ 2,38 74,87 2,13 67,21 1,51
% JICUCHUS

Ppazu <0,01 >0,1 <0,001 <0,05 <0,001
dubpuHasa, Jo nedenust 146,6+ 6,45 | 148,3+8,95 | 140,6+10,59 | 160,6+ 5,82 | 149,0+ 6,57
CeK Tlox Bmusamem | 120,0+ 5,2 136,6+ 4,75 128,0+ 4,2 121,6+ 4,73 | 116,0+0,09

JICUEHHUs

Ppazu <0,01 >0,1 >0,1 <0,001 <0,01

OubpruHoNMTHYECKass akTuBHOCTE (PA) moBsimmaercs coorsercteenHo B 07.00, 12.00, 17.00, 02.00 (Ppass.

<0,001, <0,02, <0,001, <0,001) o OTHOIIEHHUIO K TAHHBIM JI0 JICUEHUS B YKa3aHHbIE yackl. Puc.1.
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= QA KPOBM A0 N1e4YeHUs

seseo hUBPUHOreH oo neyeHmn

= = OA KpoBM nocse neyeHuny
= :pubpuHoreH nocne nevyeHns

Puc. 1. Cymounviii npogpuie @A, ubpunozena 00 jiewenus u nocie jedenus ACNUPUHOM y DOJIbHbIX PesMamu3-

MOM.

Bpems pekanpumpukamun  1wiasmer - (PKOIT) TosepaHTHOCTb IUIa3Mbl K Fe€NapuH

y (TIIT") mox

VAJHHSACTCS HAa MPOTSHKEHUHM CYTOK IO CPaBHEHHIO C
WCXOAHON BEJIMUUHON 10 JIeueHus acnupuHom. Pazmnu-
une ypoBHs PK®II 1o u mocne Tepanuu acnupuHOM
nmoctoBepasl B 07.00, 12.00, 17.00, 22.00, 02.00.
(Ppaszn. <0,01, <0,001, <0,001, <0,01, <0,001 cooTBet-
CTBEHHO).

BJIMSIHUEM aclMpUHA JOCTOBEPHO MoHMxkaercs B 17.00
n 22.00 1o OTHOUIEHUIO K UCXOJHOMY YPOBHIO JIO JIe-
yenwns (Ppasn. <0,001,<0,05 coorBercTBenHo). B 12.00
u 02.00 TIII' umeeT TEHACHINIO K CHIDKEHHIO. YPO-
BeHb cBoOogHOTO TemapuHa (CI') B KpoBH OONBHBIX
peBMaTH3MOM IO BIMSHHEM aCIUpPWHA TOBBIIIACTCS
noctoBepro B 17.00, 22.00, 02.00 (Ppa3n. cootBet-
ctBeHHo <0,001, <0,05, <0,01). Puc.2.
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7 12 17 22 2

Bpema peKanbuudpuKkaymum nnasmbl 40 Ie4eHUA
ecee-« Tl fO NEeYeHus
= == Bpems peKanbuudPuKaumm naasmbl nocae neYyeHus

— TNl nocne neyeHun

Puc. 2.

Cymounas ounamuxa epemenu pexanvyudurayuu niasmol, TII 0o newenus u nocne nevenus aCRUPUHOM.

Tpombunooe Bpems (TB) cymecTBeHHO yuIHHS-
ercst B 17.00 u 22.00 110 OTHOIIIEHUIO K €r0 JaHHBIM J10
nedeHus B 3TH 4acel cyTok (Ppasn. <0,01, <0,02). B
07.00, 12.00, u 02.00 oTmMe4aeTcst HEIOCTOBEpPHAs TEH-
neHnus K yumHernto TB. @ubpuroren «By» numb B
12.00 u 22.00 umeeT TEHACHUMIO K MOBLIIIECHHUIO I10
CpPaBHEHMIO C €r0 YPOBHEM J0 Jieuenus, a B 17.00 ycra-
HABJIMBAETCS] TEHJEHIUS K MOHIKEHUIO €r0 YPOBHSI.
AxTHBHOCTh (PUOpHHA3Bl TOJA BIMSHUEM AaCHHPHHA
cumkaercs B 07.00, 22.00 u 02.00 o oTHOLIEHHUIO K €€
ypoBHto 1o neuenus (Ppaszn. <0,01, <0,001, <0,001), a
B OCTaJIbHBbIE Yachl OHA MMEET TEHICHIIMIO K CHIDKE-
HH10. Arperanust tpombonutos (AT) noHmwxkaercs B Te-
YeHHUe CYTOK MO0 OTHOLICHHUIO K €€ BEeJIMUMHE JI0 Jieue-
Hus. JloctoBepHoe cHmkeHue AT umeer mecto B
07.00, 17.00, 22.00, 02.00 (Ppa3n. <0,01, <0,001,
<0,05, <0,001). Takum oOpa3om, acrupuH oOIagacrt,
MOMHUMO TPOTUBOBOCHAIUTENILHON aKTUBHOCTH, aH-

THATPETAllMOHHBIM ¥ aHTHUKOAryJUpYIONUM CBOM-
cTBaMHu ¢ uUX MakcumyMmamu B 12.00, 17.00, 22.00,
02.00 1 TeM caMbIM MOXET NPEIyNPEXIATh BHYTPUCO-
CYIHCTOE CBEPTHIBAHHE KPOBH Yy OOJNBHBIX PEBMATH3-
MOM.

2) CYTOUHAA JUHAMUKA
[TOKA3ATEJIEN TEMOKOAT VJIALNN Y
BOJIBHBIX PEBMATU3MOM 110l BJIMAHUEM
TEPAIIMN BYTAAMOHOM.

Conepxanue ¢pudpuHoreHa B miazme B 07.00 mox
BIMAHUEM OyTaguoHa y OONBHBIX PEBMaTH3MOM JO-
CTOBEPHO CHI)KAETCS 10 CPABHEHHIO C €ro MCXOMHOM
BEJIMYMHOMN JI0 JedeHUst B 3TO BpeMms cyTok (Ppasm.
<0,001). B nanpHeiieM mpoJioJKaeTcsi yMEHbIICHNE
KOHLIEHTpalH (puOpHHOreHa B T€YEHHE CYTOK IO OT-
HOIIEHMIO K €r0 UCXOJHBIM JaHHBIM 10 JedeHus. Paz-
muus ypoBHs pudpunorena B 12.00, 17.00 u 02.00 oo
1 TI0CIe JISUeHHs J0CTOBEpHEI (PpasH. coOTBETCTBEHHO
<0,01, <0,01, <0,05). Puc.3.
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— QA KPoBU A0 NeyeHnn

cecces GUBPUHOreH A0 NeyeHusn

- == A KpoBM Nocne fevyeHny
— :pnbpuHoreH nocne nevyeHns

Puc. 3. Cymounwiti npogunv @A, pubpunocena y 6016HbIX peEMAMUIMOM 00 JiedeHUs U COOMEEMCHEEHHO NOCe

Jleyeruss 6ymaouoHoM.

OubpruHONUTHYECKAasT aKTUBHOCTH (DA) KpoBH
moJ| BIusHHEM OyTaauoHa noseimaercs B 07.00, 12.00
n 02.00 mo cpaBHEHHUIO C YPOBHEM 3TOTI'0 MOKAa3aTews
JI0 JedeHUs: B AaHHbIE 4yachkl cyTok (Ppasn. <0,001,
<0,001, <0,01). B 17.00 u 22.00 oTMe4aeTcst TEHICH-
s K nosblenno GA kposu. Bpems pekanbuuduka-
UK TUIA3Mbl YJUTMHSETCS Ha MPOTSHKEHUH CYTOK I10

CPaBHEHHIO C €ro0 MCXOAHBIMH IaHHBIMH JIO JICUCHHUS
(Ppazn. <0,001, <0,001, <0,001, <0,001, <0,001). Ogn-
HaKO BpeEMs peKaJ’II)I_[I/I(bI/IKaLII/II/I IJ1a3Mbl B BEYEPHUE U
HOYHBIE Yachl CyTOK 10 CPABHEHHUIO C €ro0 ypOBHEM B
07.00 mon BiusiHMEM OyTaZMOHA OCTAETCsl YKOPOUEH-
HbIM. Puc.4
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Bpems peKanbuudukaumm naasmbl 40 e4eHUA
escees TTII BO NEYEHUA
- == Bpemsa peKkanbuuduKalmm nnasmbl Nocne aeyeHus

= Tl nocne neyeHunsn

Puc. 4. Cymounsiti npogunv pexanvyuguxayuu niasmei, TIIT y 601bHbIX pesmamu3mom 00 1e4eHUs U Coomseem-

CMBEHHO NOCe NeyeHUst OYMaOUOHOM.

TonepantHocTs ma3smel k remapuny (TIII) B
07.00, 12.00, 17.00 o cpaBHEHUIO C JAaHHBIMU JI0 Jie-
YeHHs 1Mo/ BIusHuEM OyTannoHa noseimaetcs (PpasH.
<0,001, <0,05, <0,001). ITony4eHHbie JaHHBIE OTHOCH-
TeNbHO BIUAHUS OyTaguoHa Ha TTII" cBUAETENBECTBYIOT
0 COXPaHSIOLIENHCs TeHIEHIIUH K TIOBBIIIEHUIO CBEPTHI-
BaHUs KPOBU B TEUEHUE CYTOK. YPOBEHb CBOOOJHOTO
remapuaa (CI') mosermancs B 07.00, 12.00, 17.00,
22.00 Mo OTHOIIEHWIO K €ro MCXOJHBIM BEJIMYUHAM
(Ppa3n.<0,001, <0,001, <0,001, <0,001). ITpu cpaBHe-
HUU 3TUX JAHHBIX C UCXOAHBIM ypoBHeM B 07.00 Ha
(hone neuenns OyragroHoM yposeHs CI okazancs cHu-
>KEHHBIM B B€UE€pHUE U HOYHBIE Yachl CyTOK. [IpoTpom-
6unoBoe Bpems (IIB) yanunsiercs noctosepso B 07.00,

12.00, 17.00 mo cpaBHEHUIO C AAHHBIMHU 1O JICYEHHS
oyraaunonom (Ppasn.<0,001, <0,001 <0,01). B octans-
HbIE Yachl CyTOK HAOIOMaeTCsS TEHISHITUS K yBeInuie-
Huto ypoBHs [IB. Tpombunosoe Bpems (TB) yBennun-
Baetcs B 07.00, 22.00 mo OTHOIIEHHIO K €r0 UCXOIHOM
BenuuuHe 70 nedenus (Ppasn. <0,05, <0,05). B 12.00,
17.00, 02.00 oTmedaeTcst TEHACHIUS K YBEITUYECHHUIO
TB. Crenens Tpombotecta (TT) u ypoBeHs pudbpuHO-
reHa «B» mMano m3MeHsI0TCS o1 BIMSIHAEM OyTalnoHa
HA MPOTSDKEHUH CYTOK IIPU TEHICHIINA K THITOKOATYJIsI-
uuu. CymectBeHHoro pasznuuus TT gocruraer B 22.00
u 02.00 (Ppa3n.<0,01, <0,05), a ypoBeHb (pHOpHHOTECHA
«B» - B 12.00 u 17.00 (Ppasn. <0,05, <0,05). Tabmuna
2.
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Tabmnuua 2.

CyTouHblii mpoduiIb Noka3arelieil reMoOKOAryJIsAIMHN Y 00JIbHBIX PpEBMAaTH3MOM JI0 H MOCJIe JIe4eHusl OyTa-

JHOHOM.
[lokazarens Bpewms cyTok, yackl
7 12 17 22 2
M+ m M+ m M+ m M+ m M+ m
1 2 3 4 5 6 7
OubpuHOIH- Jlo neueHus 220,6+9,18 243,6+19,63 | 247,1+15,95 | 289,6+13,59 | 234,9+13,47
THyeckast ak- | Ilox Bamsamem | 156,0+5,12 128,2+7,19 233,6+12,24 | 270,5+11,81 | 185,6+12,37
THBHOCTH, MUH | JIEUECHUS
Ppazu <0,01 <0,001 >0,1 >0,1 <0,01
®ubpunoren, | Mo neueHus 3,48+0,21 4,39+0,17 5,10+0,11 4,34+0,16 4,20+0,25
r/n Tlox Bnusuuem | 2,38+0,10 3,68+0,15 4,56+0,11 3,97 +0,12 3,60+0,15
JICUCHUS
Ppasu <0,001 <0,01 <0,01 <0,05 <0,05
®ubpunoren | o neueHus 2,1+0,08 2,3+0,09 2,3+0,11 2,0+0,06 2,1+0,07
«B», + TTox Bmusumem | 2,00 2,0+0,09 2,0+0,05 2,2+0,09 2,0+0
JICUEHUS
Ppazu >0,1 <0,05 <0,05 <0,05 >0,1
Tonepant- Jo nedenus 484,8+12,94 | 434,8+11,21 | 375,4+£17,14 | 359,9+13,37 | 401,5+29,85
HOCTh K rema- | [Tox BmmsaameMm | 616,2+32,95 | 500,2+9,54 | 502,8+26,31 | 437,604 427,3+12,78
pHHY, CeK JICUEeHHUs
Ppazu <0,001 <0,05 <0,001 >0,1 >0,1
CBOOOIHEII Jo nedenus 0,7+0,33 8,4+0,69 6,7+0,83 5,0+0,40 7,5+1,61
TelapyH, CeK ITox Bmusaamem | 15,6+0,73 11,5 +,53 0,4+ 0,60 0,4 0,60 10,3+0,67
JICUEeHHUs
Ppasu <0,001 <0,001 <0,001 <0,001 <0,05
TpomOuHOBOE IO JICYEHHS 25,8+0,63 24,6+1,2 247+1,24 24,1+0,87 24,6+0,80
BpeMsi, CEK moj  BiausaueM | 28,8+1,19 25,9+0,8 27,5+1,33 28,1+1,52 26,2+0,95
JICYEHUS
PpasHocth <0,05 >0,1 >0,1 <0,05 >0,1
IpoTpoMOUHO- | 10 JicueHuHs 23,5+0,65 22,9+0,62 23,0+0,65 22,0+£0,46 21,7+0,68
Bo€ BpeMs, cek | mon  BiusiHueM | 28,0+0,88 26,2+0,59 26,6£1,11 23,3+0,65 23,7+1,18
JIEUEHSI
Ppaszsrocts <0,001 <0,001 <0,01 >0,1 >0,1
Tpombortecr, JI0 JICYEHUS 5,1+0,12 5,5+0,14 5,2+0,11 5,3+0,10 5,2+0,10
CT. mox BiamsHueM | 5,24+0,10 5,3+0,14 5,24+0,10 5,0+0,05 5,00
JIEUEHSI
Ppaszsrocts >0,1 >0,1 — <0,01 <0,05
Bpems pekanb- | 1o eueHus 164,6+5,57 123,7+2.75 118,0+5,64 120,8+9,42 144,9+11,02
I UKATH, mox BiamsHueM | 224,5+9.5 190,8+14,06 | 187,8+11,28 | 159,2+5,9 183,7+10,19
CeK JICYEHUS
Ppasuocts <0,001 <0,001 <0,001 <0,001 <0,01
Arperarst JI0 JIEYEHHST 78,01+1,99 80,23+2,38 80,61+2,81 84,04+3,32 80,18+2,91
TpoMOOIMTOB, | mox  BiusHWeM | 72,21+1,55 | 75,14+1,6 73,77£0,75 | 78,04+1,96 | 61,71+1,61
% JIEYEHUST
Ppasuocts <0,05 >0,05 <0,01 >0,1 <0,001
OubdpuHaza, JI0 JIEYEHHST 146,6+4,94 155,0+6,85 142,3+9,03 162,3+4,32 146,0+7,91
ceK mox BiausHuEM | 136,6+2,84 120,0+4,76 115,0+5,42 128,6+8,14 106,5+6,96
JICUCHUS
Ppasnocts >0,05 <0,001 <0,02 <0,01 <0,02

AxTtuBHOCTH QuOpHHa3bl (AD) y G0IBbHBIX peBMa-
THU3MOM, NPHUHUMABUIMX OYTaJHOH, TOCTOBEPHO CHH-
skaetcs, HaunHas ¢ 12.00 no 02.00 no cpaBHEHHIO C Be-
JIeYCHUsI
(Ppa3n.<0,001,<0,02,<0,01,<0,02). Arperauusi TpoM-
6omutoB (AT) camkaercs B 07.00, 17.00 u B 02.00 mox
BIIMSTHUEM OyTaJMOHA IO OTHOUIEHHUIO K JIAHHBIM JI0
nevenus (Ppa3n.<0,05, <0,01, <0,001). ITox BusareM
OyrazgnoHa HaOmoJaeTcs TEHICHIUS K YMEHBIICHUIO

JJMYNHAMH

110

AT B 12.00 uB22.00. Takum 00pa3om, pe3yabTaThl Hc-
CIIEZIOBAaHMS [MPKATUAHHOTO PUTMa IOKazaTelei re-
MOKOAryJISILUH JI0 ¥ TI0CJIe TePANiK OyTaaoHOM O0JIb-
HBIX PEBMATHU3MOM TO3BOJISIIOT CIEJIATh 3aKIIOUCHUE O
BBIPaKEHHOM yMEHBIIEHUH arperanuy TpOMOOIUTOB U
TUIOKOAryJSIMUOHHOM HAIPaBIEHHOCTH W3MEHEHUN
OoJpIIMHCTBA (PAaKTOPOB reMOCTa3a 10/ BIMSHUEM Te-
pammu OytagroHoMm. HanbompImme cABUTH B HAaIIpaBie-
HUU K THIIOKOATYJIALUY BBISBIIEHBI IO JAHHBIM COJEP-

kaHus ¢uopunorena, DA xkposu, TIII, PKOII,
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YPOBHS CBOOOIHOTO reraprHa, arperauy TpoMOoIu-
TOB, pubpuHa3sl B 1-f0 mosioBuHY cyTok. CiemoBa-
TEJIbHO, OyTaZinOH 00J1a/1aeT HE TOJIBKO IPOTHBOBOCHA-
JWUTENBHBIM, HO X IPOTUBOCBEPTHIBAIOIINM, I€3arpera-
IIMOHHBIM JIelicTBEM. B cpaBHeHMM C acluMpuUHOM
AHTHKOATYJISIIIMOHHOE CBOWCTBO y OyTaanoHa BBIpa-
JKEHO B MEHbIIIEH cTeneHu. byTaanoH He KOppUTrHpyeT
HapyLIeHUH CYTOYHON PUTMHKHU IapaMeTPOB IeMO-
cTasa.

3. CYTOYHA I ITHAMUKA ITOKA3ATEJIEN

Pe3ynbraThl McciieIOBaHUSI CYTOUHON JAWHAMUKHA
[IapaMeTpoB T'eMOKOAryJsiIUU Yy OOJIbHBIX PEBMATH3-
MOM I10]] BJIUSIHAEM TIPETHU30JI0HA TOKA3JIH, YTO KOH-
neHTpamusa pubpuHorena riasMel B 07.00 mox Bims-
HHUEM IPeTHU30JI0HA HEOCTOBEPHO CHIDKAETCS IO OT-
HOIICHUIO K €ro COICPXKAHHIO IO JICYCHUS.
CyIIecTBEeHHOTO Pa3iW4Msl B CHIDKCHUH KOJHYECTBA
¢ubpuroTeHa nocturaet B 17.00. (Ppasn. <0,01). Oubd-
puHonuTHYeckast aktTuBHOCTH (DA) B 07.00, 02.00 cy-
[ICCTBEHHO YMJIMHSCTCS 110 CPAaBHEHHIO C €€ BEIIMYH-

T'EMOKOATYJISIINN Y BOJIBHBIX  Hoit 1o nedeHus B gaHHble yackl cyTok (Ppaszn. <0,01,
PEBMATU3MOM noa BJIMAHUEM  <0,001). B 12.00, 17.00, 22.00 zHabiromaeTcst ykopode-
ITPEJHU30JIOHA. Hue BpeMeHu DA 1Mo OTHOILLIEHUIO K €r0 YPOBHIO 10 Jie-
YEHMs B 3TO BpeMs CyToK. Puc.5
- N
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-
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= DA KPOBM A0 N1IeYeHUs

seseo pUBPUHOreH oo neyeHms

= = OA KpoBM noc/e neyeHuny
— :pubpuHoreH nocne nevyeHns

Puc. 5. Cymounas ounamuxa @A, pubpunozena y 6016HbIX PEGMAMUIMOM 00 JIeHeHUs. U NOO GIUSHUCM JleHeHUs]

I’lpel)HI/IS’OJlOHOM coomeemcmeeHHO.

TonepantHocth Mnasmsl k renapuny (TII) no-
croBepHo noBeimaetcs B 07.00, 12.00, 17.00, 22.00 mo
CPaBHEHHIO C HCXOIHBIMHM JAHHBIMHM JIO JICUEHUS
(Ppasn. <0,001, <0,001, <0,05, <0,05). B 02.00 Taxxe
otmeuaetcs nossimienue TIII', Ho HeocToBEepHO. Ypo-
BeHb cBoOoaHoro renmapuna (CI') B 07.00 mon Biwsi-
HHUEM MPEIHU30JI0HA COOTBETCTBOBAJI €T0 BEITUUUHE 10
JiedeHus B 3To BpeMs cyTok. B 12.00, 17.00, 22.00 ypo-
BeHb CI' OblT cHIOKEH. Pasmiune cpeHuX BETUYUH B
12.00 mo u mocne sedeHus goctoBepHo (Ppasn.
<0,001). B 02.00 otmeuaeTcst HetocTOBEpHAsI TCHACH-
s K nossimeHuto yposas CI'. TpomGuHOBOE 1 1po-
TpombuHoBoe Bpems (TB u IIB) nmeer TeHAeHINIO K
YKOPOUYEHHUIO, JOCTUTas CYLECTBEHHOro pa3nuuus [1B

B 22.00 u 02.00 (Ppa3n.<0,01, <0,02), a TB - B 02.00
(P<0,05). B apyrue gacsl cytok [IB u TB nmeror Ten-
JICHIIUIO K YMEHBIIECHUIO, UTO CBUAETENILCTBYET O T'H-
MEePKOAryJSIIMOHHOW HAIPaBJIECHHOCTH HW3MEHEHUH
KPOBH B 3TO BpeMsl CyToK. PHOpHHCTaOMITM3UPYIOIHI
(akTOp MMeEeT TEeHJCHINIO K TTOBBIIICHUIO €T0 aKTHB-
Hoctu B 07.00, 17.00, 02.00 mpu cpaBHEHUU C €ro Be-
JIUYUHOMN IO JICYEHHUS U IOCTOBEPHO YBEINYHMBACTCS B
12.00, 22.00 (Ppa3n.<0,05, <0,01). Arperammst TpoM-
6o1mToB (AT) yMEpeHHO CHIIKAaeTcsl 1OJ| BIWSHHUEM
MIPETHU30I0HA [0 CPABHEHHIO C €€ BETTMYUHAMH JI0 JIe-
yenus. Camkenue AT B 12.00, 17.00, 22.00, 02.00 go-
crosepHo (Ppa3zn. <0,001, <0,001, <0,05). Tabauma 3.
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Tabnuna 3.
CyTouHblii npodub nokazareaeii reMoKoOaryJasinuu
y 00JIbHBIX PEBMATH3MOM 10 U NOCJIe TEPANHHN MPETHU30J0HOM.
[lokazarens Bpewms cyTok, yackl
7 12 17 22 2
M+ m M+ m M+ m M+ m M+ m

1 2 3 4 5 6 7
OubpuHOIH- Jlo neueHus 227,2+ 6,52 | 248,3+14,95 | 288,0+14,73 | 288,0+14,73 | 228,9+20,87
THueckas ak- | Ilox Bmusamem | 261,8+12,25 | 281,0+14,29 | 304,1+16,51 | 326,0+17,73 | 289,9+26,32
THBHOCTD, JICUEHHUs
MHH. Ppazu <0,02 <0,01 <0,01 >0,1 <0,05
Qubpunoren, | Jlo neueHus 3,74+ 0,35 4,24+ 0,27 4,56+0,18 4,35+0,2 3,95+0,11
r/n Tlox Bnusumem | 3,44+ 0,33 3,82+ 0,22 | 3,63+20,54 | 4,69+0,18 3,47+ 0,21

JICUCHUS

Ppasu >0,1 >0,1 <0,01 >0,1 >0,1
®ubpunoren | o neuenus 2,7+0,26 4,24+ 0,27 2,3+0,18 2,7+ 0,27 2,6+ 0,27
«B», + Tloa BausTHHEM 3,1+0,24 3,0+0,13 2,3+£0,18 3,0+0,19 3,3+0,18

JICUCHUS

Ppasu >0,1 <0,01 <0,01 <0,05
Tonepant- Jo nevenus 545,3+12,15 | 527,2+3,11 | 431,2+21,24 | 424,5+26,34 | 451,1+21,85
HOCTh Ia3Mbl | [Tox Bimsaamem | 461,3+14,84 | 409,1+12,03 | 379,3+15,45 | 379,3+15,45 | 397,6+39,88
K TemapuHy, | JeYeHUs
CeK Ppazu <0,001 <0,05 <0,05 <0,05 >0,1
CBOOOIHEII Jo nedenus 10,0+0,94 10,0+ 0,52 7,6+0,45 8,6+0,41 10,3£1,0
TelapyH, CeK Ilox BIMAHMEM 10,5+0,27 7,5+0,47 6,6+0,45 7,3£0,76 11,4+0,9

JICUEeHHUs

Ppazu <0,001 <0,01 <0,05 >0,1 >0,1
TpomOunoBoe | Jlo JeueHus 25,8+1,56 23,0+1,56 25,8+1,44 25,8+0,67 25,8+0,67
BpeMsl, CEK ITon Bausuuem | 25,3+ 0,98 22,5+ 1,72 24,8+1,09 23,2+0,70 21,4+0,59

JICUEHUS

Ppasu >0,1 >0,1 >0,1 >0,1 <0,02
IIpoTpomOu- Jo nevenus 26,8+0,86 5,3+0,27 24,3+1,03 25,8+0,67 24,6+1,05
HoBoe Bpewms, | [Tog Bamsuauem | 25,0+0,28 23,20,70 23,0+0,73 23,2+0,9 21,4 +0,59
cek JICUEHUS

Ppazu >0,1 >0,1 >0,1 >0,1 <0,02
Tpombo- Jo nedenus 4,+0,41 5,3+0,27 5,4+0,16 5,1+0,32 5,0+0,32
TECT.CT. Tlox BIMsAHHEM 5,0+0,4 5,1+0,35 4,9+0,43 4,5+0,40 4,8+0,40

JICUEeHHUs

Ppazu >0,1 >0,1 >0,1 >0,1 >0,1
Bpewms pe- | o neueHus 154,64+9,31 151,3+8,09 161,2+6,13 | 140,4+10,33 | 119,9+15,37
KanbIHpUKa- TTox Bmmsaamem | 191,1+8,24 130, £8,73 119,7+4,6 111,6+11,03 | 187,2+8,71
[IUH, CEK JICUEeHHUs

Ppasu <0,01 >0,1 <0,001 <0,05 <0,001
Arperarust Jo nedenust 79,22+2,4 83,0+2,7 90,71+£3,88 | 79,26+3,33 | 77,58+2,28
TpombortoB, | [lox BiusHHEM 74,25+3,6 66,42+1,34 | 68,95+2,24 | 70,83+2,21 | 71,15+2,08
% JICUEHUS

Ppasu >0,1 <0,001 <0,001 <0,05 <0,05
dubprHasa, Jo nedenust 122,2+45,71 | 146,6+£5,52 | 132,2+10,2 152,2+5,3 | 147,2+10,56
CceK ITon Bimsauem | 132,2+7,41 | 164,8+5,12 | 144,0+£8,97 | 200,4+8,01 | 169,7+11,28

JICUEHUs

Ppasu >0,1 <0,05 >0,1 <0,001 >0,1

Bpewms pekansiudukanmy mwiasmer B 07.00, 02.00

<0,001). B 12.00, 17.00, 22.00 HabmromaeTcst ykopode-

CYLIECTBEHHO YIIHMHSETCS MO CPABHEHHIO C €€ YpOB-
HEeM J0 jedeHus B jAaHHble dackl (Ppasn. <0,01,

HUE BPEMCHH PEeKaIbIIM(DHUKALINY IIa3MBI, 10 OTHOIIIE-
HUIO K €r0 YPOBHIO IO JIEYEHHS] B 3TO BpEMs CYTOK.
Puc.6.
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escees TTII BO NEYEHUA

BpemsA peKanbuudpuKauum nnasmbl 40 Ne4eHunn

— = Bpems peKanbuudPUKaumm nnasmbl Nocae Ne4YeHun

= Tl nocne neyeHunsn

Puc. 6. Cymounas ounamuxa pexanoyugurayuu niazmel, TII y 60abHbIX peemamuszmom 00 u nocie jiederus
NPeOHU30JIOHOM.

AHanu3 TaHHBIX O BIUSHUM IPEJIHU30JI0HA HA T10-
Ka3aTeJIi TeMOKOAaryJIsIIIUY II03BOJINI BBIIBUTH yTHETE-
Hue @A kposu, noseiienue TIII, ykopouenue TB u
I1B, noBeImenne akTUBHOCTH (hakTopa 13, Ha mpoTs-
JKeHUH CYTOK. DTH pe3yJbTaThl MCCIEI0BAHUI MO3BO-
JISIFOT yTBEP)KAATh TOJIOKEHHE O THUIEPKOAryJISIIHOH-
HOM HalpaBJICHHOCTH U3MEHEHUH KPOBH OOJIBHBIX PEB-
MaTU3MOM IO BIMSHHUEM Tepanuu NPEIHU30JI0OHOM.
Jlvmp arperanysi TPOMOOIIMTOB YMEPEHHO CHHXKAIACh
B TEUEHHE CYTOK MOJ BIMSHHUEM IPEJHHU30J0HA, YTO
CBHJICTEJILCTBYET O MSTKOM aHTHArperaioHHOM 3¢-
(hexTe peHI30II0Ha.

3akJ0ueHue.

Takum o6pa3oM, U3y4UHB BIHSHHE aHTUPEBMATH-
YECKHX CPEJICTB Ha MapaMeTPhl TEMOKOAT YIS ObUTH
YCTaHOBJICHBI HEKOTOPbIE 3aKOHOMEPHOCTH B M3MEHE-
HHUH 3THX TOKa3aTesell y O0IBHBIX pEBMATH3MOM B Te-
4yeHUe CYTOK. Tak, acUpUH KOPPUTUPYET CYTOUYHBIN
pUTM B IIaHe (QOPMHUPOBAHMS THIIOKOATYJISALUHM Ha
NPOTSHDKEHUH CYTOK. [ WMITOKOarysssuuoHHbBIH 3(dexT
YCTaHaBJIMBAETCS MO JAHHBIM CYTOYHON TMHAMMKH ar-
peranuy TpPOMOOIMTOB U OOJIBIIMHCTBA JIPYTUX MOKa-
3aTenei remocrasa. byraguon no csoemy dapmakoso-
THYECKOMY JAEHCTBHIO Ha MPOLECC I'eMOKOAaryisnu
yCTyMaeT aCUpHHY. DTO MOJOXKEHUE CIIEAYeT NMETh
BBHJY TIpH Ha3HAYCHHWH OyTajnoHA OOJBHBIM pEBMa-
TU3MOM H, COOTBETCTBEHHO, MO IOKAa3aHWSIM YBEIH-

YUTh J03y Mpenapara B Be4UepHHUE U HOUHBIE Yackl. Pe-
3yJbTAThI HAIIIMX UCCIIEIOBAHUH BBISIBUIIM CJIA0BIN J1€3-
arperalioHHbIi M aHTHKOArYJISLUOHHBIA 3 (eKThI
OyTaauOHA MPEHMYIECTBEHHO B THEBHOE Bpems. by-
TaJIMOH HE OKa3bIBaJl KOPPUTHUPYIOIIET0 BO3JECHCTBUS
Ha HapyLICHHbIH LMPKaJUaHHBIA PUTM IOKa3aTenei
remocTasa. IlpeaHn30yI0H, B OOBIYHBIX TepameBTHYe-
CKHMX J03aX, He 00JagaeT CBOWCTBOM KOPPEKLUH Jie-
CHHXPOHO32 B LIMPKaJMAHHON OpraHU3ally TeMOKOa-
TyJsiuM y OOJBHBIX peBMaTn3MoM. Hamporus, otme-
YEHO YCHJICHHE THIEPKOAarylsiqud KpPOBH MOJ
BIMSIHMEM NPEIHU30JI0HA MO pe3ynbTaTaM H3Yy4EHUs
CYTOYHOH TMHAMHKH OONBIIMHCTBA TapaMEeTPOB reMo-
craza. CienoBaTelbHO, NMPEJHU30JIOH OTPULATEIBHO
BIUSET HA TE€MOCTATUYECKYI0 (PYHKIIMIO OpraHu3Ma,
CO31a€T ONpeIeIEHHBIN PUCK YCUIICHUS Pa3BUTHS IIPO-
mecca TpoMO00oOpa3oBaHus, YTO TUKTYET HEOOXO/H-
MOCTb HCIIOJIb30BaHHUS B KOMIUIEKCE JIEUEOHBIX MEpO-
NpUATUI aHTUKOATyJISHTOB WM J€3arperaHToB s
MIPOQHITAKTUKH BHYTPUCOCYIUCTOTO TpoMO00OpazoBa-
HUSl, BKIIIOYas CHUHAPOM JUCCEMHHUPOBAHHOIO BHYT-
PHUCOCYIUCTOrO CBEPTHIBAHUS.
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Abstract

Poccuiickas @eodepayus, Mocksa

The term artificial intelligence (Al) was coined by mathematician John McCarthy in the 1950s and refers to
the idea of creating intelligent systems capable of performing functions normally performed by humans. Artificial
intelligence has also infiltrated dentistry. The purpose of this review is to identify the use and effectiveness of
artificial intelligence in the stages of disease diagnosis and clinical decision-making.

Annomauusn

Tepmun «uckyccmeenuviil unmennekmy (MH) 6vin 66eden mamemamurxom Joconom Maxxkapmu 6 1950-x zo-

0ax U OMHOCUMCSL K UOee CO30AHUSL URmMEeIIEKMYdJIbHblX cucmem, CNOCOOHBIX BbINOJIHAMb (i)yHKZ{uu, Komopble
00bIYHO BbINONIHAIOMCSL THOObMIU. HCKyCCMBeHHblﬁ URmeslieKm makxoatce nNPOoHUK 6 Cmomamaoocuio. He]lbIO amozo
0630pa S6JI1eMCsl 6blABNIEHUE NPUMEHEHUSA U ad)d)ekmuel-tocmu UCKYCCMBEHHO020 unmejijlekma 6 ymanax ouazHo-
cmuku 3a0601e6anutl u npuHAmMus KJIMHUH@CKUXP@W@HUIJ.

Keywords: medical decision support systems, artificial intelligence in dentists, machine learning.
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cmomamoiocu, MauluHHoe O6y'—t€Hu€

B Teuenne 70 ner mpou30LLIO MHOXECTBO He-
YIa4HBIX MOMBITOK MPUMEHEHHS UCKYyCCTBEHHOTO HH-
TEJUJICKTa, KOTOpPBIC HE OIPABHAINCH (DAKTHUICCKUMU
pesynbratamu. OJIHAKO B MOCJIEIHEM AECATUIETHH OT-
M€EYEHBI BBIIAIONINECS TOCTH)KEHUS B 00J1aCTH MaIlIH-
HOTO OOYyYeHHUs B Pa3IUYHBIX OOJACTSAX, CPEIU HHUX
JIOJKHA OBITH M CTOMATOJIOTHSL.

brarogaps npuMeHeHNI0 NCKYCCTBEHHOTO HHTEI-
JIEKTa MOYKHO MPOBOAUTH KOMITLIOTEPHYIO UICHTH(U-
KaIMIO0 KIIMHUIECKON TPoOIeMBbI, OBICTPBIH cOOp HE00-
XOJUMBIX JaHHBIX W3 JCKTPOHHOW KapThl U OICHKY
aJITOPUTMOB, MPOTHO3BI JIEUEHUS B PEaJIbHOM BpEMEHHU
U CBS3M C KIMHWYECKHMHU peKoMeHnmanusMmu. Ecre-
CTBCHHBI MHTEIUICKT XapaKTePU3YeTCsl BOCIPHATHEM

nHpopmanmy dYenoBekoM, ee uHTepmperanuei. Ko-
HEYHO, KOMIIBIOTEPHBII HHTEIUICKT ITOKa HE CMOJKET 3a-
MEHHUTh Y€JIOBEYECKHE PeaKlUH, HO B 3HAYUTEIbHOU
CTETIEHH MOAJEPKUBAET YEIOBEUECKUE IEHCTBUS.

B cromaronoruu HCKyCCTBEHHBIH MHTEIIIEKT HC-
MOJIB3YETCS C LENBI0 CAETaTh MPOLECC TUATHOCTHUKU
6omee TOYHBIM U YPPEKTUBHBIM AT yIy4IICHHUS pe-
3yJbTaTOB JICYCHHUS.

Jns MOCTaHOBKHM TOYHOTO JAMArHo3a JOKTOpam
HEOO0XOIMMO HCIOJIB30BaTh BCE MOJydCHHbIC 3HAHUA,
JIOTIOJTHUTENbHbIE HCTOUYHUKH JIUTEPATYpPhl, IPOTHO3H-
poBatTh JanbHelWIIee geueHue. B HEKOTOpBIX ciryuasx
HEeXBaTKa 3HAHUH ¥ MH(OPMALMK YCIIOXKHSIET MOCTa-
HOBKY JIMarH03a U MPUHATUE KIMHUYECKOTO PEIICHUs
3a OrPAaHUYEHHBIN EPHOJ BPEMEHU.
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CucTeMbl Ha OCHOBE HCKYCCTBEHHOI'O UHTEIUIEKTa
Y4acTO MCHONB3YIOTCS Ul pa3pabOTKK aBTOMAaTHU3UPO-
BaHHBIX IIPOTPaMM, KOTOPBIE MOTYT YIPOIIATh AUATHO-
CTHKY U aHaJIU3 AaHHBIX B CTOMATOJIOTHH. B 0CHOBHOM
3TO CHCTEMBI MOJICPKKH KIMHIIECKUX PEIICHHUH, KO-
TOpBIE TOMOTAIOT BpadaM NPHHUMATh OOJiee TOUHBIE
pELICHNUS U JAl0T UM HalpaBICHUE B KIIMHIMYECKUX pe-
KOMEHJalHsX.

TexHONOrMsS MCKYCCTBEHHOTO HHTEJIEKTa IIH-
POKO HCIIONIB3YeTCS B Pa3IMYHBIX O0JIACTSAX CTOMATO-
norun. Hampumep, ucnomnb3yeTcss MOAENb UCKYCCTBEH-
HOTO MHTEJUIEKTa JUI IPUHSTUS PEeLIeHUs 0 He00X01u-
MOCTH YAQJICHHS IIEPE OPTOJOHTUIECKUM JICUCHHUEM C
To4HOCTEI0 80%. C menbio MOBBIMIEHUS PE3yIbTaTOB
PEKOHCTPYKIIMH JINIA MOXKET OBITh MCIOIb30BaHA MO-
JIeTb Ha OCHOBE NCKYCCTBEHHOTO MHTEIUIEKTA AJISI IPO-
THO3MPOBAHM MOP(OIOTHN HIHKHEH YeTrocTh. TexHo-
JOTUSI UCKYCCTBCHHOT'O HHTEIUIEKTa B OOHApPYKCHHHU
Kapueca 3y0oB MoKa3aia OTIMYHbIE Pe3yIbTaThl, KOTO-
pBIC 6I)IJ'II/I OTpaXCHBI B UCCJICAOBAHUM, IPOBCACHHOM
JIn u np.

Takske HCKYCCTBEHHBIM MHTEIUIEKT Hallle] IpUMe-
HCHHC B JSHIAOJAOHTUH C LEJIBIO AUArHOCTHUKHU BCPTHU-
KaJbHOTO IIepesioMa KOpHS, ompeneneHus padoueit
JUTMHBEL. B mMapofoHTONOTMH TEXHOJIOTHH MCKYCCTBEH-
HOTO MHTEJUIEKTa TIOMOTAIOT BBISIBUTH 3yOBI C MATOJO-
THEH, IPOBOAAT CKPHHUHT COITyTCTBYIOIIUX 3a00J1€Ba-
HUHA. MccienoBanus MoKas3and, 4TO MOJEIb HCKYC-
CTBEHHOTO  WHTEJUIEKTa OyIeT TMONe3HOH s

V]IK 616.036.1-35.233.18-32.24

JMarHOCTHKH IJIOCKOKJIETOYHOT'O paKa MOJIOCTH pTa Ha
paHHel cTaauu.

B cBs131 ¢ 3THM CHICTEMBI HCKYCCTBEHHOTO HHTEI-
JIEKTa TO3BOJISIIOT OKAa3aTh ITAIMEHTAaM BBICOKOKade-
CTBCHHYIO IIOMOIIb, IOBHIMAIOT TOYHOCTH IHATHO-
CTHKH U TUITAHUPYEMOTO JICUCHHUS, SKOHOMST BpeMs pa-
00THI Bpaya.

CIIUCOK JIMTEPATYPbI:

1. Khanagar SB, Al-Ehaideb A, Maganur PC,
Vishwanathaiah S, Patil S, Baeshen HA, Sarode SC,
Bhandi S. Developments, application, and performance
of artificial intelligence in dentistry - A systematic re-
view. J Dent Sci. 2021 Jan;16(1):508-522. doi:
10.1016/j.jds.2020.06.019. Epub 2020 Jun 30. PMID:
33384840; PMCID: PMC7770297.

2. Schwendicke F, Samek W, Krois J. Artificial
Intelligence in Dentistry: Chances and Challenges. J
Dent Res. 2020  Jul;99(7):769-774. doi:
10.1177/0022034520915714. Epub 2020 Apr 21.
PMID: 32315260; PMCID: PMC7309354.

3. J.H. Lee, D.H. Kim, S.N. Jeong, S.H. Choi
Detection and diagnosis of dental caries using a deep
learning-based convolutional neural network algorithm
J Dent, 77 (2018), pp. 106-111

4. V. Rajaraman John McCarthy Father of artifi-
cial intelligence. Reson (2014), pp. 198-207

MODERN METHODS OF PREVENTION AND TREATMENT OF DENTAL HYPERSENSITIVITY

Kerimli N.,

Assistant of the Department of Therapeutic Dentistry,
Azerbaijan Medical University

Orujov A.,

PhD, Assistant of the Department of Therapeutic Dentistry,

Azerbaijan Medical University
Damirchiyeva M.

PhD, Assistant of the Department of Therapeutic Dentistry,

Azerbaijan Medical University

COBPEMEHHBIE METO/IbI TPO®UJIAKTUKHU U JIEYEHUS TNITEPECTE3NU 3YBOB

Kepumum H.K.

accucmernm Ka¢€0pbl mepaneemuuecmﬁ cmomamoiocuu,

Asepbatidocanckutt Meduyurckuii Yuusepcumem
Opyaxes A.B.

K.M.H.,dccucmeHm Kazj)e()pbz mepaneemuquKozZ cmomamogiocuu,

Azepbatioscanckuii Meouyunckuii Ynueepcumem
Jdamupunesa M.B.

K.M.H.,accucmeHnm Ka¢€apbl mepaneemuqetmoﬁ cmomamoiocuu,

Abstract

Asepbaiioscanckuit Meouyunckuii Ynusepcumem

This article discusses modern methods of prevention and treatment of dental hypersensitivity. This disease is
widespread, according to the WHO studies, every year there are more and more patients with complaints of hy-
persensitivity [1]. Much attention is paid to the problem of hypersensitivity, since it has a direct impact on the
patient's quality of life and can be a symptom of a more severe disease [2]. This disease is not only a medical but
also a social problem. In hypersensitivity, daily oral care becomes difficult, which can lead to a complete rejection
of it, as a result a vicious circle is obtained: lack of hygiene leads to hypersensitivity and vice versa. This disease
can be overcome only by choosing the right treatment method. Currently, there are a large number of medications
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on the dental market that help to reduce the s hypersensitivity of the teeth, but many of them only mask the problem,
and do not completely treat it [3].

Annomauusn

B oannoii cmamve paccmompenuvl cospemenibie Memoosbl NPOPUIAKMUKY U JedeHus: 2unepecmesuu 3y008.
Hannoe 3abonesanue wupoko pacnpocmpanHerto, Co21acHO nPosederHtbiM ucciedoganuim BO3, ¢ kaxcovim eo-
00M NAYUEHMO8 C HCATOOAMU HA NOBBIUEHHYIO YYBCBUMEeNbHOCb cmaHogumcs éce 6oavute [1]. Ilpobneme eu-
nepecmesuu yoeusiemcs O01buioe BHUMAaKLe, max Kak OHA OKA3bl6aem Npamoe 6IusHue Ha Ka4eCmeo HCUusHu 60.1b-
HO20 U MOdHCEm NPedCcmasisams coboll cumMnmom bonee msaxceno2o sabonesanus [2]. [Jaunoe 3abonesanue npeo-
cmasensem coboll He MONbKO MEOUYUHCKYIO, HO U coyuanviyio npoonemy. Ilpu eunepecmesuu 3ampyousemcs
ed#CceOHegHbIIl YX00 3a NOIOCHbIO PMA, YMO MOdCEm CMAMb NPUNUHOU NOJHO20 OMKA3A OM He20, 8 pe3yibmame
ROJYYAemcsl 3aMKHYmulil Kpye: OmMCcymcmeue 2uzuensvl npugooum K sunepecmesuu u naobopom. Ilobeoums oanu-
Hoe 3a001e6aHue MOMHCHO TOTLKO NPABUTLHO 8b10pAs Memoo nevenus. B nacmoswee spems na cmomamono2ute-
CKOM pblHKe NpeocmagieHo 601buloe KOIu4ecmeo cpedcmes, NOMO2arowux CHUUMb 4y8CmMeUmenbHocms 3008,
0OHAKO MHO2UE U3 HUX MOLbKO MACKUPYIOm npobiemy, a ne neyam eé noanocmoio [3].

Keywords: dental hypersensitivity, hypersensitivity of the teeth, causes, methods of treatment, prevention.

Knroueswvie cnosa: cunepecme3us, NOBbIUUEHHAA Y4)Y6CmEUnejilbHoCmb 3)/608, npudunbsl, Memoowl Jle4eHuA,

npogunakmuxa.

BBEJEHME. ['nnepecte3usi mpeacTaBisieT Co-
00i1 IOBBIIIEHHYIO YYBCTBUTEIBHOCTH 3y0OB, IPpU KO-
TOpO# cHIKaeTcs ux nopor. OHa MPOSBIISETCS Kak pe-
aKIMs Ha Pa3IMYHbIC Pa3IpaXkKUTeIH, B BUAE O0JIEBBIX
omyumeHui. Pa3znpaxuren MOryr HMMeETb XUMUYeE-
CKYIO, TAKTUJIBHYIO IpUpony U T.A4. [4; 5; 6; 7].

[TpuanHbl KaHHOTO 3a00NIEBaHUS Pa3HOOOpPA3HBI.
K HUM OOBIYHO OTHOCST MJIOXYIO TUTHEHY, OBICTPYIO
CTHPaeMOCTb TBEPABIX TKaHEH 3y0oB, Oone3HM mapo-
JoHTa. TaxKe THIepecTe3nsi MOXKET CTaTh CIICACTBHEM
otOeuBaHus 3y00B WK JieueHus kapueca [8; 9].

Ecnu mocMoTpeTh Ha CTaTHCTHKY, TO Yallle BCEro
C THIIEPECTe3UeH 3y00B 00pamaroTcs maueHTsl oT 30
o 60 jer, MpeuMyIIEeCTBEHHO KECHIUHBL. Y JeTel u
JIFOJIEH MOXKHUIIOT0 BO3pacTa JaHHoe 3a00J1eBaHKe Ipo-
sBisietcst peako [10].

VYueHble y)xe JaBHO 3aHUMAIOTCs MpoOiIeMoi no-
BBILIIEHHON YyBCTBUTEIBHOCTH 3yO0OB. B Hactosiee
BpEMSI CYIIECTBYIOT pa3InuHbIE METOIUKH €€ JICUCHNS,
a TaKKe MMeeTcsl OOJIBIIOE KOINYECTBO CPE/ICTB, CIO-
coOcTByrOMIKX MpodUIaKTHKe nanHoi natomoruu[11].

MATEPHAJIBI 1 METO/bI. Marepuanamu
JUISl MCCIIEIOBaHUSI B PaboOTe MOCIYKHIM MHOTOYHC-
JICHHBIE TPYJbl YUEHBIX O I'HIlepecTe3ur 3y0oB. bbuin
MpOaHATM3UPOBaHHbIE MYOIMKALIMH, OCBSILECHHBIE e¢
JIeUEHHIO U IpoduiakTuKe. PaccMoTpeHs! uccnenosa-
HHSL, IIPOBOJIMBIE B JAHHOM 001acTH. AHAJIU3 U 0000-
IIEHHE CTAJIM METO/IaMH B JIaHHOM padorTe.

PE3YJIbTATBI UCCJIEJOBAHUSI. Jlro6oe
JIeYeHHUE JIOJDKHO HAYMHATHCS C BBISABIICHUS IIPHYMH 3a-
GosieBaHNs, THIIEPECTE3UsI HE SBISIETCS UCKIIIOYEHHEM.
Hanpumep, eciii 4yBCTBUTENBHOCTH SIBIISIETCSI CIEA-
CTBHEM KapHeca, TO €ro ClIeAyeT YCTPaHUTb.

Taxke HEOOXOAMMO MPUHUMAaTh BO BHHUMAaHHUE
BUJI TUIIEPECTE3MU: T'eHEPAIN30BaHHAs WM OIPaHHU-
4yeHHas1. B niepBoM ciydae Bpay JA0JDKEH MPOBECTH 00-
CJIe/IOBaHUE MAIMEHTa, YCTAHOBUTH €ro pU3nosoruye-
cKkoe (ITaTOJIOTHH), a TAaKXKe IICHXOJIOTHIECKOE COCTOS-
Hue. JledeHue  cienyeT — KOPPEKTHpPOBaTh B
3aBUCHMOCTH OT TOJIyYCHHBIX JaHHBIX. Bo BTOpOM
cilyqae 0OBIYHO JOCTATOYHO TOJBKO YCTAHOBHUTH IPHU-
YHHY YyBCTBUTEJIBHOCTH [12].

Jlnst nedeHus runepectesvu ObLIM pa3paboTaHbI
neceHcutaiizepsl. [lo crocoOy AeHCTBHS X MOXHO
pasnenuThb Ha 2 BUJA:

- Cpe/CTBa, KOTOPHIE HANPAaBJIeHbI Ha OJIOKHPOBa-
HUE TIPOCBETa OTKPBITBIX JCHTUHHBIX KaHAJIBLIEB,
BCJICAICTBHE MX 3alleYaThIBAHHUS YMECHBIIACTCS PEAKIIUS
Ha Pa3IMYHbIC Pa3IpasKUTEINN.

- CpencTBa, KOTOPHIC HANPABJICHBI HAa YMEHBIIE-
HHE 3JIEKTPONPOBOJMMOCTH HEPBHOTO BOJIOKHA. B co-
CTaB ATUX MPEMAPATOB BXOAAT COJIM KalHsi, Oaromapst
YeMy MPOUCXOINT OBICTPOE CHATHE OOJICBBIX OIIYIIe-
HUH, OJJTHAKO JaHHbIE CPEACTBA HE JieyaT MPUIHHY 3a-
OoJyieBaHUs, a JMIIb BPEMEHHO CHUMAIOT CHMIITOMBI
[13;14].

Yame Bcero B 60pb0e ¢ AaHHBIM 3a00JieBaHUEM
UCTIOJIB3YIOTCS TIPENapaTsl, B COCTaB KOTOPBIX BXOIST
¢Topuael. Ha pBIHKE CTOMATOJIOTMYECKUX CpE/ICTB
MOYKHO BCTPETUTh T'€JIH U TIEHKH C STHM KOMIIOHEHTOM
[15].

Taxke B Hacrosimiee BpeMs IIUPOKO INPHUMEHS-
10TCsl OeCIBETHBIN JTak Oudmoopua-12 u rems ¢iroo-
kanb. [Tociie nx HaHecenws, Ha 3y0e GpopmupyeTes cre-
[IUAJIBHOE TIOKPBITHE, CHIYKAIOIIEE YyBCTBUTEIBHOCTb.
OTO MPOUCXOIUT 32 CUYET HACHIIIEHHUS dMalId HOHAMH
¢bropa [13; 17].

B 60oppbe rumepectesneil moMoraeT Mpoueaypa,
IpU KOTOPOH MPOUCXOIUT OOOTAIICHHUS IMAId MHHE-
panamu. CTOMATOJIOTH 4YacTO HAa3HAYAIOT IalMeHTaM
CIIeI[MabHBIE NTACTHI ¥ ONIOJIACKUBATENH, IEHCTBHE KO-
TOPBIX HAlPaBJICHO HAa YMEHBIICHHWE YyBCTBHUTEIHHO-
ctu [18;19;20]. Hanpumep, 6BLI0 IPOBEACHO UCCIIEHO-
BaHHE, KOTOPOE MOATBEPANIO () (PEKTUBHOCTD 3yOHOM
mactel «ACEIITA Plus Pemunepanuzanus B kauecTBe
npoduIakTHaeckoro cpeacraa [21].

B nacTosmuit MoMeHT MeauIHa B 60phbe ¢ TH-
nepecTe3neil CUiIbHO MpoABUHYJach Brepen. Ceitdac
Ut €€ JeUeHHs MPUMEHSETCS yIAbTPa3ByK U JIa3epHOE
M3TydeHrne. DTOT METOA MOXKET MPUMEHSTHCA K JIo-
OOMy TaIlMEeHTy, OH He UMEeT MPOTHUBOTNOKa3aHuil. OH
MOJKET UCIIONB30BaTbCs U KaK METOJ JICYEHUS U Kak
MeTo] npodHIakTHKH [22].

K mMeronaM npouiakTHKK THIIEpeCcTE3NH MOXKHO
OTHECTH:



30

International independent scientific journal N228/2021

- ©KEIHCBHYIO TMTHCHY POTOBOH mojoctH. Ilpu
y)K€ HUMCIOIIEMCS 3a00JICBaHMH, CIICAYCT HCIOJIB30-
BaTh MATKYIO IIETKY U MPH YHCTKE HE HY)KHO CHIIBHO
JTABUTH Ha 3yObI 1 fecHBI [23].

- HeoOXOJMMO WCIOJB30BaTh  CIICIUAIILHBIC
MacThl, JEHCTBHE KOTOPHIX HAIPABICHO HAa yMEHBIIIE-
HHUE YyBCTBUTEIHHOCTH. CTOUT OTKA3aThCs OT MACT C
otOenuBaromeM 3 dexkTom.

- IPaBUJIbHOC MUTAHKE U OCPEIKHOE OTHOILICHUE K
CBOEMY 3/I0POBbIO, CBOEBPEMEHHOE MMOCEIIECHHUE CTOMA-
Tosora [24].

3AKJIIOYEHHUE. Tumepecre3us oOKa3bIBaeT
MpSIMOE BIUSTHHE HA JKU3HB OOJBHOTO, HA €ro (hu3nue-
CKO€ U TICHXOJIOTHYECKOE COCTOSIHUE, MOITOMY Jieue-
HHUE ¥ IPOQUIAKTHKA JAHHOTO 3a00JICBAHHS SBJIICTCS
aKTyaJbHOH mpoOIeMoil COBpeMEeHHON MeOuuuHBL. B
HACTOSIIEE BPEMs CYIISCTBYET OTPOMHOE KOJIMYECCTBO
pa3HO0Opa3HBIX CPEACTB, CIIOCOOHBIX OOPOTHCS € TO-
BBHIIIEHHON 4yBCTBUTENBHOCTHIO 3y00B[25]. Uenoaek,
MOYYBCTBOBABIINN CHUMIITOMBI JaHHOTO 3a00JIeBaHMUs,
JTOJDKEH 00513aTeIbHO 00PAaTUTHCS K CTOMATOJIOTY, U HE
JIOJDKEH 3aHUMAThCSI camolieueHreM. TobKo Bpad Mo-
JKE€T Ha3HAYUTH NPAaBUJIBHOC JICUCHUEC, UCXOJA U3 MPH-
9uH 00JIE3HU M 0COOCHHOCTEH €€ TeUCHUS.
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Kagheopa snympiunvoi meduyunu ma ingpexyitinux xeopod
byxosuncwvruii depocasnuii meOuuHuil yHigepcumem

Abstract

Pathogenetically based complex treatment of rheumatoid arthritis (RA) combined with hypertension (AH),
abdominal obesity (AO) and type 2 diabetes mellitus (DM 2) has been proposed, with the addition of telmisartan,
rosuvastin and L to basic therapy. made it possible to increase the effectiveness of RA treatment by achieving a
reduction in the severity of the joint syndrome, positive dynamics of the parameters of the cytokine profile and
lipid spectrum of the blood, the functional state of the endothelium and improving the quality of life (QOL) of the
patient.

Anomauin

3anpononosarno namozenemuuHo 00TPYHMOBaHe KOMNIEKCHe IKYy8anHs pesmamoionoeo apmpumy (PA), no-
€0Hano20 3 apmepianvhoio cinepmensicio (Al), aboominanvrum odxcupinnam (AO) ma yykposum diabemom muny
2 (] 2), i3 oooasaunam 0o bazucHoi mepanii meamicapmany, posysacmamuny i L-apeininy, wo oano amoey
niosuwumu egpexmusHicms niKyeanna PA, oocaenyeuiu suusicenns supascenocmi cyenodo8020 cuHopomy, nosu-
MUGHOI OUHAMIKU napamempis YUmoKiHo8020 Npogino ma ainioH020 cnekmpa Kposi, (PYyHKYIOHATIbHO20 CIAHY

enoomeniio ma noninuwents axocmi scumms (AXK) nayienma.

Keywords: rheumatoid arthritis, comorbid pathology, disease-modifying antirheumatic therapy, telmisartan,

rosuvastatin, L-arginine.

Knrouosi cnosa: pesmamoionuii apmpum, KomMopoioHa namonozis, X60po60-moouikyoua npomupesmamu-

uyHa mepanis, meamicapman, posygacmamun, L-apeinin.

AKTyaJbHIiCTh TEMH.

3riiHO 13 CYYacHOK JIIKYBaJbHOK MapaurMoro,
OCHOBOIO ITaTOTEHETUYHOI'O JIIKYBaHHS € XBOPOOO-MO-
nudikyroua mporupeBmarnyna teparmis (XMIIPT) [10,
13], sxa MOBMHHA MPHU3HAYATHUCH HA €Talli PAHHBOTO i
Jy’e paHHBOro PA, 3 MeToI0 ocATHEHHs peMmicii abo
MIHIMQJIBHOI AaKTUBHOCTI 3aXBOPIOBAaHHS Ta 3aroOi-
raHHs JecTpykuii cyrnoda [2, 6]. Bu6ip XMIIPII Ta
JI03H, 3QJIC)KUTH Bl pEHTTE€HOJIOTIYHOT CTa il Ta aKTHB-
HOCTI miporiecy [9].

B TemepimmHiii Wac peKOMEHAYIOTh pPaHHIO
«arpecuBHy» 0OasWCHy Tepamito, sKa IIBHUJKO
NPUTHIYYE IMyHO3alAIBHUI TMpOIEC, TOMEPeKye
PO3BUTOK JECTPYKIIii XpsIllla, BHACTI 0K 4YOTO BUCOKOIO
€ HMOBIPHICTh JOCSATHEHHS CTilKOI peMicil [2].

HesBaskaroun Ha BipoBaJKeHHs 010JI0TIYHUX are-
HTiB (iH(Daikcumal, eTaHepuent, agaaiMyMmad, pUTyK-
cuMab, aHakiHpa T1a iH.) [5] Ta HoBux XMIIPII (Mode-

THITY, MIKO(EHOJIAT) «30JO0TUM CTaHAapTOM» JIKY-
BaHHs PA 3anumaethcs metorpekcat (MT) [11]. 3a pe-
3ynbTaTaMyd 0araTh0X PaHJAOMI30BAHUX MOCIIIHKEHB
PROMPT, IMPROVED, DREAM, CAMERA,
CAMERA-II, miateepmxerno, mio MT e crapToBUM
mpemnaparoM y JikyBaHHI PA [1, 4].

Konmeris smikyBanas PA momnsrae y CHoBijib-
HEHHI POTrpecyBaHHs Ta IOCATHEHH] TPUBAJIOI peMicii
3axBoproBaHHs [3, 7] mursixom 3acrocysanus MT, skuit
€ TpenapaToM MepIoi JiHii 3TiHO 13 peKOMEHAIIIMU
EULAR i ACR [14] Ta HecTepoigHi mpoTH3amaIbHi
mpemnapatiB (HII3II) i rmokokopTtuxoctepoign (I'KC),
AKi 3IaTHI 3MEHIIYBaTH 3alajeHHS B CHHOBiaJbHIN
000IToHIIi, MoJTernryBaTy 6ilb i CKyTicTh Cyriobis [8,
12, 13]. OxnHak, BHCOKi 3[J00yTKH Yy MOLIYKY e(eKTHB-
HUX 3ac00iB JiKyBaHHS PA, npu3Benyu 10 3MEHIICHHS
CHCTEMHOT'0 IMYHO3aIaJIbHOTO MPOLECY Ta CTBOPHIIN
CIIPUATIINBI YMOBH JUIsl BHHUKHEHHS KOMOpPOiIHOI ma-
ToJI0Tii. BpaxoByloun CynmyTHIO 1aTOJIOTi0, XBOPUM Ha
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PA noninbpHO 3acTOCYBaTH B KOMILIEKCI 3 0a3MCHOIO Te-
pami€ro aHTUTINepTEH3WBHI, TilTOJIIIEMIYHI TMperma-
patu Ta MetabomiuHy Tepario. Hamu Oyno 3amporo-
HOBAaHO 3aCTOCOBYBaHHS TeJMicapTaHy, po3yBacTa-
TuHy Ta L-apriminy. Hes3Baxkaroum Ha Oe3mepedHi
ycmixu (papmakoTepamnii OCTaHHIX POKiB, MPOTHO3 Y
xBopux Ha PA B moennanni 3 AI', AO ta IIJI 2 3amm-
IIA€THCS HEBTIIHMMU. TOMY, BIOCKOHAJICHHS KOMILIE-
KCHOTO TiIXOQy 10 JikyBaHHs PA 3 momiMop6inHOro
MaTOJIOTI€I0 JTO3BOJIUTH ITOKPAIIUTH Pe3yJIbTaTh Tepa-
mii, 30UIBIIUTH TPUBAIICTH KITIHIYHOT peMicii Ta moJrin-
IIMTH SIKICTh )KUTTS MAI[iEHTA.

Mera po6otu. [lepconidixoBano miagxoautu oo
mikyBaHHsA PA 3anexHo Bim KomopOimHOI maTtoiorii,
IO TO3BOJIMTH MOJIIIIIATH AKICT XUTTS Ta 301IBIINTE
TPHUBAJICTH KIIHIYHOI peMicii.

Martepiana Ta MmeToau. Y nociimkeHi 0yio obere-
JKeHo Ta npoiikoBano 70 xBopux Ha PA (30 xBopux Ha
PA 3 Al — 1-a rpyna, 20 xBopux Ha PA B noeHaHHi 3
AT Ta AO — 2-a rpyna, 20 xBopux Ha PA B noeHaHH1
3 AIl', AO Tta I/l 2 — 3-s rpyna ta 20 npakTU4HO 3110-
poBUX 0Ci0 (KOHTPOJIbHA TPYyIIA).

Bepudoikauito kiinigyaoro aiarnosy PA mpoBo-
JIMJIH 3T1THO 3 KPUTEPisIMA AMEPHUKAaHCHKOTO KOJIEIDKY
PEeBMATOIIOTIB 1 €BpOIEHCHKOI aHTHPEBMATHIHO]T JIrH
(ACR/EULAR 2010); AT — 3rigHo 3 peKOMEHIAiIMH
Ykpaiacekoi acomiarii kapaionoris (2012), €Bpomeii-
CHKOT'0 TOBApUCTBA apTepianbHOI rimepTeHsii Ta €Bpo-
neiicbkoro ToBapuctsa kapziosnoris (ESH/ESC, 2013);

I 2 — 3rimHO 3 pexoMmeHaanismu MixkaapoaHoi dexe-
pariii 3 BUBYCHHS IIyKPOBOTO JiabeTy.

EdexTrBHICTD JiKyBaHHS OILIHIOBAIN J0 MOYATKY
Tepamii Ta yepe3 30 AHIB JiKyBaHHA. YCIM XBOpHUM
Oymna mpoBenena XMIIPT Ta 3 meToro omiHku edexTu-
BHOCTI JIIKyBaHHS CYITyTHBOI atoorii, a came Al', AO
ta I1/] 2 xBopux Ha PA Oymo nmoxineno Ha 3 rpymu: 1-
a rpyna — xBopi Ha PA 3 AT, 2-a rpyna — xBopi Ha PA
3 AI'1 AO Tta 3-1 rpyna — xBopi Ha PA 3 AT', AO i [/]
2 Ta MpOBENCHO JIIKYBAaHHA 3 JOJaBaHHAM 10 0a3UCHOT
Teparii Oiokaropa peunentopiB aHriotensuny I, cra-
THHY Ta L-aprininy. Kpurepismu eekTUBHOCTI JIiKy-
BaHHS BBAYKAJIN: 3MEHIIICHHS iIHTEHCUBHOCTI KITIHITHUX
CHMITOMIB 3aXBOPIOBaHHS, OKCHIATUBHOTO CTpEcy,
BMICTy Ipo3alajbHUX HIUTOKIHIB, AUCOANaHCY JIMia-
HOTO CIIEKTPY KPOBi, IPOSIBiB €HAOTEIaNbHOI AUCHYH-
KIIii, TOKpamaHHs SKOCTi JKUTTS XBOPHUX.

Pe3ysabTaTH gocaigKeHHs.

Amnanizytoun nokazuuku AT (tabun. 1), Hamu Oyio
BCTaHOBJICHO, 1110 y mporieci JikyBanHs CAT ta JIAT
3HU3UBCA y BCIiX rpynax: y 1-i rpymi crnocrepiraiach
teuaenmis g0 3HmwkeHHs CAT ta JAT — ma 12,1%
(p>0,05) Ta 16,1% (p<0,05), B 2-ii rpymi — Ha 13,2%
(p>0,05) ta 12,66% (p>0,05), a y 3-it rpyni — Ha 16,3%
(p<0,05) Ta 15,6% (p<0,05) BignosiaHo. Criocrepira-
J1ach IO3UTUBHA AnHaMiKa 3a piBHeM YCC y XBopuX Ha
PA y nmoemHanHI 3 KOMOPOiTHOO MATOJIOTIER0, 30KpeMa
y xBopux Ha PA 3 AT i AO nanuii HOKa3HUK 3HU3UBCS
—mHa 18,8% (p<0,05), ay xBopux Ha PA 3 A", AO i LI/l
2 —na 20,3% (p<0,05).

Ta6muus 1
JuHamika reMoJUHAMIYHAX MOKA3HUKIB y XBOPUX Ha PeBMATOIAHUI AaPTPUT 3aJIe3KHO Bil KOMOpOigHOT
NaToJIorii
3axBoproBaHs AT MM pT.CT. 4Cc,
CAT JAT yI/XB
Kontpons 120,0+1,62 73,0+1,79 71,6+1,08
. 146,67+3,14 86,67+1,68 78,60+2,67
PA 3 AT, 710 Y BAHIA p<0,05 p<0,001
n=30 S 130,83+1,93 74,67+1,22 73,87+1,19
Y p,p1<0,05 p.p1<0,05 p1 <0,05
T T 148,25+4,38 86,75+2,80 87,35+0,97
PA 3 AT, AO, n=20 p=<0.05 p<0.05
e ikyBaHHs 131,0+£2,29 77,0£1,56 73,50+0,77
p,p1<0,05 p,p1<0,05 p1<0,05
10 JtikyBanHs 158,50+3,86 91,50+2,33 89,8+1,56
PA 3 AT, AO, LJI2, p<0,05 p<0,001 p1<0,05
=20 . . 136,2542,36 79,15+1,51 74,65+3,93
TTICJIS JTIKYBaHHS p,p1<0,05 p=0,001 p1<0,05
p1<0,05

[pumitkn: 1. AT — aprepiansanit Tuck; CAT — cucroniunnii aprepianshuii Tuck; JAT- niactoniunuii aprepia-
abHUi THCK; YCC — 9acToTa cepLeBUX CKOPOUEHb. 2. p- BIPOT1IHICTh Bi/IMIHHOCTEH Y MOPIBHSAHHI 3 KOHTPOJILHOIO
TPYTIOIO; P1 - BipOTiAHICTH BiAMIHHOCTEH MiXK ITOKa3HUKAMH JI0 Ta MiCIIs JTIKyBaHHS.

IMT micns 3anporIOHOBAHOTO JIIKYBaHHS 3 BKIIO-
YeHHSM 710 0a3MCHOT Tepaltii TenmicapTaHy, po3yBacTa-
THHY Ta L-aprininy y xBopux Ha PA 3 xomMopOigHOIO
MaTOJIOTi€I0 MAJIO TEH/EHIIIO JI0 3HIKEHHS: Y TallieH-
TiB 3 PA, A" ta AO — Ha 7,8% (p>0,05), xBopux 3 PA,
AT, AO ta I/l 2 — nva 7,4% (p>0,05) BigmosigHo. Y

xBopux Ha PA acomiiioBanux 3 AI', AO i 1] 2 criocTte-
pirajace TO3WTHBHA AWHAMiKa IO 3HIKCHHIO DiBHA
TIIF0K03U KpoBi — Ha 12,98% (p>0,05) mopiBHSHO 3 TIO-
Ka3HHKaMu 110 JtikyBaHHs. CriBBigHomeHHs OT/OC ta
[IIIKO3WIBOBAaHUN TE€MOTJIO0IH CYTTEBO HE 3MIHIOBABCS
micst mpoBeieHoi Teparii (p>0,05) (Tabur. 2).
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Tabmuws 2

JuHaMika aHTPONMOMETPUYHHUX MOKA3HUKIB Ta BYIJIEBOJHEBOr0 00MiHYy y XBOPHX HAa peBMAaTOIHMIi apT-
PMT 3aJ1e5KHO Bii KOMOPOiTHOT maToJorii

3axBopioBaHHs IMT2 OT/OC PiBHSA TI1I0KO031 HbALc
Kr/M MMOJIB/TI
Konrpois 21,57+0,53 | 0,76+0,02 4,4520,16 4,86+0,3
. 24,04+0,75 | 0,86+0,02 5,28+0,57
PA 3 AT, JI0 JIIKyBaHHS p<0,05 <0,05 5,05+0,49
n=30 i V-
AR HKY- | 53 750,72 | 0,85+0,02 3,32+0,45 5,030,22
BaHHS
. 30,87+1,09 | 0,99+0,03 5,62+0,44
PA 3 AT, AO, JI0 JIIKyBaHHS p<0,001 <0,05 4,91+0,29
n=20 i iKy-
MCTA MIKY= | 8 6341,09 | 0,98+0,02 4,98+0,34 4,86+0,3
BaHHSA p1<0,05
. 32,75+0,91 | 1,01+0,03 9,05+0,84
PA 3 AT, AO, U2, JI0 JIIKyBaHHS <0001 <0.05 p<0,05 8,54+0,54
n=20 TTCIIS JTKY- 30,49+0,88 | 1,0+0,02 8,01+0,53 8.9240.5
BaHHS; p<0,05 p<0,05 p1<0,05 ' ’

pumitku: 1. IMT — ingexc macu tina; OT/OC — cniBBigHOMmEHHS 00’eMy Tamil 10 06’emy creron; HbAlc —
TITIIKO3WIBOBaHHUH T€MOTIIO0IH. 2. p- BipOTiTHICTD BIAMIHHOCTEH y MOPIBHIHHI 3 TPYIIOI0 KOHTPOIIO; P1 - BipOTiA-
HICTh BIIMIHHOCTEH MK TIOKa3HUKAMH 10 Ta MiCJIsl JTIKyBaHHS.

[Tpu aHami3i NOKa3HUKIB CUCTEMHOT'O 3aIlajIeHHS],
y XBopux Ha PA 3 KOMOpPOIIHOIO MaToJori€to, Mmicis
MPOBEICHOIO JIiIKyBaHH (Ta0J1. 3) OyJI0 BUABJIICHO 3Me-
HIIICHHS IHTCHCHUBHOCTI 3allajbHOI peakilii, ska maja
CYTT€BY MO3UTHBHY JTUHAMIKy y BCiX rpymax. BcraHo-
BJICHO, IO 10 JTiKyBaHH: piBeHbs CPB OyB minBumienuit
B 7,9-9,6 pa3a MOpiBHSHO 3 KOHTPOJBHHOIO TPYIIOO
(p<0,001). Oanak Ha Ty MPOBEAEHOI Teparil piBeHb
CPb 3nm3uBca y xBopux Ha PA 3 ATl — Ha 47,56%

(p<0,001), xBopux Ha PA 3 AT i AO — na 53,6%
(p<0,001) Ta y xBopux Ha PA 3 AT, AOiIlJ[2 — Ha
38,97% (p<0,001) BignoBinHo. PiBens PD nmepeBumry-
BaB piBeHb KOHTPOJIIO B 3,7-4,08 pasza (p<0,05-0,001).
Crocrepiranoch 3HMKeHHs PO micis nikyBaHHS Y J10-
CIIDKyBaHUX Tpymax B 1,52 pasa, 1,54 paza ta 1,41
pasa (p<0,05) Bigmosixno. 3a piBaeM AL y xBopux
Ha PA micns 3amponoHoBaHO{ Teparrii CyTTEBUX 3MiH HE
BusiBIeHO (p>0,05).

Taomuus 3

JAunamika roctpopa3oBUX NOKA3HUKIB 3anajieHHs Y KPOBi XBOPHUX HA PeBMATOIIHUIT apTPUT 3aJ1€KHO Bill
KOMOpOiHoi maToJorii

3axBOpIOBaHHS CPB, mr/mn P®, MO/min AL, On/mn
KoHTpors 3,10+0,66 10,37+0,31 1,98+0,29
o iy 25,97+2,48 38,606, 12 116,04%16,66
PA 3 AT, HO Y p<0,001 p<0,001
n=30 I 17,60+1,81 25,47+3,79 108,25+16,84
S pa p1<0,001 p, p1<0’05
— 29,03£3,99 | 40,97+12,69 107,53+25,52
PA 3 AT 1a AO, p<0,001 p<0,05
=0 icIIs TiKyBaHHS 18,90+2,97 26,62+9,0 98,1+£22,33
Y p, p1<0,001 p1<0,05
— 29,74+3,.24 42,27+4,78 125,7516,39
<0,001 <0,001
PA 3 AT, AO 1a LUI2, p=<0,00 p=0,00
n=20 | 21408245 | 29914367 116.91£17.16
s p.p1<0,001 | ppips<0,05

Ipmmitkn: 1. CPb — C-peaxruBHuii 6inok; PO — peBmatoiganii paxtop; ALILII — anTHTING 10 TUKITIYHOTO LIUT-
PYIIHOBOTO MENTHAY. 2. P- BIpOTiAHICT BiAMIHHOCTEH y MOPIBHAHHI 3 TPYHOI0 KOHTPOJIO; P1 - BIpOTiAHICTH Bif-
MIHHOCTEH MiXK TOKa3HHKAMU JI0 Ta MICJIS JIIKYBaHHS, P2 — BIPOTIAHICTh BiIMIHHOCTEH MiX MOKa3HUKAaMH 3 1-10
TPYIIOIO; P3- BIPOTIAHICT BiIMIHHOCTEH MK TIOKa3HUKAMHU 3 2-10 TPYIIOL0.
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Abstract

Even a simple analysis of education at medical faculties shows that the entire system of medical education is
focused on training specialists in the field of medical discipline, and preventive medicine is taught haphazardly
and fragmentarily. And this is understandable, since until now, prevention, as a leading principle of health care,
if it is declared somewhere, then in practice it is practiced according to the residual principle. Nevertheless, in
medical education there are subjects focused on obtaining knowledge, skills and abilities in the field of preventive
medicine: life safety, disaster medicine, hygiene and ecology, public health and healthcare organization, epidemi-
ology, immunology, etc. The main disadvantage of such education is fragmentation and haphazardness. If the
mastery of knowledge, skills and abilities of clinical disciplines is impossible without knowledge of propaedeutic,
then hygiene, it is believed, can be mastered without this. At the same time, teaching hygiene as the main preventive
discipline begins and ends in the second or third year. And it is clear that in the minds of students up to the 6th

year of study, an idea is formed about the priority of curative medicine in society.

Keywords: medicine, hygiene, competence, continuing medical education.

In medical universities, competencies are being
formed among students, according to which their prac-
tical activities will be assessed, both as specialists in
general and at a specific workplace. Therefore, from the
point of view of the theory and methodology of voca-
tional education, it is important to foresee not only the
positive aspects of the implementation of the compe-
tence-based approach, but also, in a way, limitations in
its application.

As for the term ""competence", at present, many
authors give different interpretations of this concept. In
our study, we are based on the definition that compe-
tence is defined not just as a set of knowledge, skills
and abilities in the traditional system of higher educa-
tion, but also experience use by students of the acquired
knowledge, abilities and skills in their professional ac-
tivities. Competence is manifested in the readiness
(motivation and personal qualities) of the graduate to
apply knowledge, skills and experience for successful
professional activity.

Thus, one of the most promising and, in our opin-
ion, highly effective teaching methods at a medical uni-
versity is the competence-based teaching method. The
teaching staff of a medical university, through the for-
mation of an integral system of knowledge, skills and
abilities, forms students' willingness to perform this or
that activity, which is the competence of a doctor. Cur-
rently, the need for the classification of medical com-
petencies and the construction of a tree of coordination
training in competencies in different departments is
gradually maturing, both at the stage of basic, under-
graduate and postgraduate training of students and doc-
tors.

If we try to classify the competences of a modern
doctor as a systemic activity, it seems possible to pre-
sent their following set and the corresponding areas of
scientific and practical activity:

1. Civil - democratic values.

2. Social - family and society.

3. Communication - behaviour in society.

4. Informational - selection of relevant infor-
mation.

5. General
knowledge.

6. Hygienic - analysis of human health, taking into
account quality environment.

7. Preventive - society and medicine.

8. Diagnostic - medicine.

9. Curative - medicine.

10. Rehabilitation - society, environment and
medicine.

11. Management - health care organization, pro-
fessional development.

12. Military - education system.

13. Economic - social medicine and professional
development.

14. Heuristic - the creation of new technologies.

15. Pedagogical - teaching colleagues, students
and patients.

The quality management system for training spe-
cialists includes a set of adequate and congruent private
teaching methods in various subjects.

Hygienic competence, in our opinion, is a non-ad-
ditive, synergistic system of knowledge, skills, abilities
and abilities of a doctor, aimed at diagnosing, treating
and preventing diseases, taking into account the quality
of the environment and the patient's lifestyle.

The formation of hygienic competence, contrary
to narrowly focused "clinical thinking", presupposes
such a strategy of the doctor's behaviour, which is
aimed at finding the cause of the disease in a particular
patient, building a system of diagnostics, specific and
non-specific treatment and prevention, taking into ac-
count this reason, which ultimately realizes the princi-
ple of the integrity of medical care. The American
mathematician Pollack considers it natural to build a

scientific - the search for new
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science course like this: "teach situations", that is, ask
situations in which you want to set a task, and then only
it solve. In our opinion, this is the ideal teaching model
for the 6th year.

In the formation of hygienic competence, the main
role belongs to the theoretical, clinical and hygienic de-
partments, but the dean's offices and the university ad-
ministrations, which performs coordination and control
functions, are no less important subject of training. It is
obvious that a special role in the formation of hygienic
competence belongs to theoretical departments and
fundamental sciences.

At the Department of Hygiene and Ecology, for a
number of years, teaching of certain sections has been
using competence-based training. It is based on a sys-
tematic selection of learning objectives for each practi-
cal lesson, which are typical for many elements of med-
ical practice. A practical lesson for achieving learning
goals is a joint professional activity of students and
teachers. When organizing independent work of stu-
dents in a practical lesson, the department sets the fol-
lowing main goals of training.

Skills:

1. To carry out professional activities according to
the instructions.

2. Select a system of indicators characterizing en-
vironmental factors and their impact on public health.

3. Interpret the impact of environmental factors on
public health.

4. Analyze the sanitary situation.

5. Analyze and evaluate the quality of the environ-
ment at an elementary level.

In the course of practical exercises, the so-called
"situational tasks" are transformed into simulators of
medical activities, and the search for the necessary in-
formation for the implementation of this activity is pro-
vided by an individual didactic set.

After many years of study and analysis of this is-
sue, we came to the following conclusions:

1. Teaching hygiene in the second and third years
is the first and initial stage of the formation of compe-
tence, which will be improved and deepened at the sub-
sequent stages of undergraduate and postgraduate train-
ing.

2. It is necessary to avoid redundancy of educa-
tional information with which the student works, both
at the stage of self-preparation and when solving model
tasks.

3. All students should receive the same assign-
ments in terms of their structure and solution algorithm.
The variability of tasks is provided by changing the
quantitative or qualitative values of the indicators.

4. The task-model should be extremely laconic,
but in content it should correspond to the modern
achievements of science. Long and lengthy texts should
be avoided, the reading procedure of which already
contains difficulties for understanding at the initial
stage of training. The most successful option, from our
point of view, is tasks in the form of tables. Thus, at this
stage of training, its standardization and typification is
ensured.

Our experience in teaching hygiene in the second
or third year of medical faculties, including in the Eng-
lish-speaking form of education, allows us to conduct a
general analysis of the existing problems in teaching
this academic discipline to substantiate recommenda-
tions to improve the efficiency of teaching hygiene and
ecology to students of medical universities. In this re-
gard, we solved the following tasks:

1. To analyze the importance of teaching hygiene
in improving the quality of training of a modern doctor.

2. To determine the peculiarities of teaching hy-
giene in the second or third years of training for medical
students.

3. To give a comparative assessment of different
forms of teaching the main sections of hygiene and
ecology in the third year of medical students.

4. To develop proposals aimed at improving the
forms and methods of students' independent work in
practical classes.

As you know, the third year of medical faculties is
traditionally considered the most important and diffi-
cult, because it is during this period that the basic, fun-
damental knowledge, skills and abilities of the future
doctor are laid.

Different departments teach the basics of patho-
logical physiology, morphology and clinical principles
of pathology of the most common diseases in humans.
And if the department of propaedeutic therapy teaches
the student to hear moist wheezing in the lungs as a
symptom of possible pneumonia, the department of
pathological anatomy - the morphological substrate of
diseases, pharmacology - the prescription and use of
drugs, then the only the department that teaches the stu-
dent to understand why pneumonia has arisen in a par-
ticular patient is hygiene and ecology. At the same time,
it is very important that it is in the third year to form the
student's understanding that environmental factors can
cause diseases, i.e. have a specific effect, and may also
have a nonspecific biological effect, which contributes
to both the onset of the disease and its development.

A deep professional understanding of the causa-
tion of diseases is the main condition for the correct di-
agnosis, treatment, primary, secondary and tertiary pre-
vention of diseases. At the same time, a superficial, in-
competent understanding of the etiology and
pathogenesis of the disease in a particular patient al-
ways leads to medical errors and delusions.

Thus, the main methodological issue of teaching
hygiene in the second and third years of medical facul-
ties is a clear understanding of its subject - the study of
the influence of environmental factors on human
health, and the applied value of the knowledge that a
student acquires is to improve the quality of diagnos-
tics, treatment and, which is especially important, dis-
ease prevention. It is completely erroneous, even, in our
opinion, harmful; in teaching hygiene in the third year
of study is pedagogical emphasis on measures for the
prevention of diseases, knowledge of requirements,
standards, as well as their detailing. The entire system
of education at the department and its components
should be aimed at the formation of knowledge, skills
and abilities among students about how specific factors
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of water, soil, air, food and other important environ-
ments affect or can affect the state of human health.

On the other hand, in the third year, when a student
begins to study medical disciplines, it is also important
to form a deep and scientifically grounded understand-
ing of the factors and social conditions that can signifi-
cantly increase the level of human health. For example,
such as hardening, daily routine, adequate nutrition,
physical activity, sleep, rest, stay in the fresh air and
many others.

The most significant component of the teaching
process at the department is practical and seminar clas-
ses. There are three approaches to organizing practical
classes in teaching hygiene and ecology in the third
year:

1. More than 50% of the time is devoted to the
analysis of theoretical questions with a small share of
solving practical tasks. Students acquire systemic
knowledge and master practical skills in fragmented
level.

2. More than 70% of the time is devoted to solving
practical problems with a preliminary discussion of the
most significant issues of the topic and subsequent test
control. Students acquire fragmentary knowledge, but
an expanded and in-depth level of practical skills and
abilities.

3. In each content module, the first lesson is a sem-
inar with written control of knowledge of the most im-
portant issues of the content module. In all subsequent
lessons, up to 5% of the time is devoted to consultation
and correction on questions that arose among students
in the course of preparation for a practical lesson, 85%
of the time students perform guided independent work,
and at the end - a test final control on the rating assess-
ment of the degree of knowledge assimilation and skills
on this topic.

For the methodological support of achieving these
goals, the departments of hygiene need to constantly
improve their didactic equipment. The presence of
these materials in the electronic database of the depart-
ment significantly expands and increases the efficiency
of independent work of students and the methodologi-
cal work of teachers. The publication of collections of
didactic and methodological materials under the joint
stamp of the ministries of education and health could
improve the quality of teaching hygiene in medical fac-
ulties.

An essential component of improving the quality
of teaching hygiene is the professional level of prepa-
ration of the department didactic materials:

- guidelines for self-preparation of students for
practical training;

- management benefits;

- algorithms;

- instructions;

- educational and control tasks, etc.

The departments teaching in the second or third
years should set the goal of training - to prepare a com-
petent student of the next year, who, with a deep, at a
fundamental level, understanding will master the prin-
ciples of diagnosis, treatment and prevention of dis-
eases that students study at different departments of the

fourth year. Then the departments of the third year, in-
cluding hygiene and ecology, should in depth and
meaningfully apply the knowledge, skills and abilities
of the previous departments in their teaching. It is dif-
ficult to list all the theoretical baggage of fundamental
sciences that must be used in teaching hygiene, but still,
I would like to especially note the elegance of the the-
ories of systems genesis, adaptation, energy and water
balances, homeostasis, thermoregulation mechanisms,
the principle of the unity of the body and the environ-
ment, basic principles and laws of philosophy.

Conclusion. Thus, we can say that the subject "hy-
giene" on the second and third years of medical facul-
ties is the most important integrative element of the for-
mation of systemic professional thinking, which deter-
mines the subsequent education of the student. The
main problem of improving the quality of teaching this
subject is the formation of an adequate didactic tech-
nology, including the pedagogical and scientific poten-
tial of the department, modern methods and means of
material presentation and control of its assimilation,
wide vertical and horizontal integration of ministries
and scientific and pedagogical teams.
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LECTURES IN THE HIGHER MEDICAL EDUCATION SYSTEM
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The traditional learning process in higher education institutions is designed and organized as a principle of
linking theory with practice. A lecture as a teaching method is a sequential presentation by the teacher of a topic
or problem, in which theoretical provisions, laws are revealed, facts, events are reported and an analysis is given,

and the connections between them are revealed.
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In the traditional approach to organizing the edu-
cational process in a medical university, the leading di-
dactic form is a lecture — information or informational
lecture. It involves providing trainees with up-to-date
information in a form accessible for understanding and
assimilation in order to form their foundations of pro-
fessional knowledge. In essence, informational lectures
or lectures — information have several options: an intro-
ductory lecture, current informational lectures, an over-
view and review - reiterated lecture.

The types of educational lectures are determined
by the appropriate approach to the organization of the
educational process in a medical university. On this ba-
sis, there are: an informative lecture or lecture — infor-
mation in traditional education, an innovative lecture or
lecture-innovation in innovative teaching; heuristic of a
lecture or lecture-heuristic in heuristic learning. Each
type of academic lectures has several options, which
determines their variability.

Current information lectures may differ in struc-
ture from one another. It all depends on the content and
nature of the material presented, but there is a general
structural kakas that applies to any lecture.

The priority of the humanistic values of personal-
ity development, attention to the psychological and
pedagogical conditions that are necessary for self-de-
velopment, self-actualization of the individual, push the
teachers of medical universities to search for new lec-
ture options. These include a problematic lecture, a dis-
cussion lecture, a lecture for two, a lecture-visualiza-
tion, a lecture with pre-planned errors, a lecture-confer-
ence, a lecture-press conference and a lecture-
consultation.

The proposed options for lectures - innovations
can successfully complement the traditional lecture-in-
formation. An author's lecture course can also be devel-
oped in any of the mentioned options. It also seems pos-
sible to briefly characterize new options for presenting
lecture material, aimed both at intensifying the educa-
tional process and at developing the personal qualities
of students.

A problematic lecture, in contrast to an informa-
tional lecture, in which ready-made information to be
memorized is presented and explained, in a problematic
lecture, new knowledge is introduced as an unknown
that must be “discovered”. The teacher's task is to cre-
ate a problem situation, to encourage students to search
for a solution to the problem, leading them step by step
to the desired goal. For this, new theoretical material is
presented in the form of a problematic task. There are

contradictions in its condition that must be discovered
and resolved.

As students become involved in solving a particu-
lar problem, the level of problematicity of the lecture
rises: students can see and explain what the contradic-
tion is, take an active part in finding a way to solve it.
And this is already a stable feedback, the absence of
which is the main disadvantage of the informational
lecture. Therefore, we can speak of a problem lecture
as meeting the requirements of interactive learning.

In the course of resolving contradictions, as a re-
sult, students acquire new necessary knowledge in co-
operation with the teacher.

But one cannot think that such a lecture arises as a
kind of improvisation. To implement the principle of
problematicity and dialogicity, the teacher needs to
highlight the problematic situation, pick up arguments
and counterarguments, highlight the search points, de-
sign "baits", "traps" (possible medical errors) and be
able to use dialogue communication. In this, oddly
enough, lies the greatest difficulty for erudite teachers
—how to entrust the student with an independent search
for the path of "discovery".

Thus, the process of students' cognition with this
form of presentation of information approaches search,
research activity.

The main condition is to implement the principle
of problematicity in the selection and processing of lec-
ture material, content and in its deployment directly to
the lecture in the form of a dialogue. With the help of a
problem lecture, the development of theoretical think-
ing, cognitive interest in the content of the subject, pro-
fessional motivation, and corporatism are provided.

Discussion lecture is an organized discussion of a
range of issues on the topic under study in the class-
room of students under the guidance of a teacher. The
peculiarity of this version of the lecture is the ability to
identify the opinions, ideas, experiences of several stu-
dents at the same time, to compare them in direct com-
munication, to understand the whole complex of per-
sonal and professional qualities of the participants in
the discussion.

Previously, the teacher carefully develops the
methodological aspects of the lecture-discussion, in-
cluding the preparation, organization and implementa-
tion of the lecture-discussion. The procedure for con-
ducting a discussion at an innovative lecture involves
the stages of starting a discussion and evaluating the re-
sults of the discussion.
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A binary lecture — this kind of lecture is a contin-
uation and development of the problematic presentation
of material in a dialogue between two teachers. Here,
real situations of discussion of theoretical and practical
issues by two specialists are modeled. For example,
representatives of two different scientific schools, the-
orist and practitioner, supporter and opponent of this or
that decision, etc.

A lecture for two also corresponds to innovative
approaches, as it creates conditions for actualizing the
knowledge available to students, necessary for dia-
logue, which allows a deeper and more comprehensive
understanding of the problems being studied, their con-
nection with practice. A lecture for two creates barriers
to dogmatism and conformism, the danger of which is
the prevalence of informational lectures. The lecture for
two presents a developmental space for the teachers
themselves, who have the opportunity to demonstrate
high professionalism and get satisfaction by moving
away from routine methods.

Lecture-visualization or visualized lecture arose
as a result of the search for new opportunities, the im-
plementation of the principle of visibility. Psychologi-
cal — pedagogical research shows that visualization not
only contributes to more successful perception and
memorization of educational material, but also allows
you to penetrate deeper into the essence of cognizable
phenomena.

A visualized lecture is oral information converted
into a visual form. The video sequence, being perceived
and conscious, can serve as a support for adequate
thoughts and practical actions. The teacher must per-
form such demonstration materials, such forms of vis-
ualization that not only complement verbal infor-
mation, but themselves act as carriers of meaningful in-
formation.

The preparation of such a lecture consists in recon-
structing, re-encoding the content of the lecture, or part
of it into a visual form for presentation to students
through slides, films, drawings, pictures, diagrams, etc.
Reading such a lecture is reduced to a free, detailed
commenting on preparatory visual materials.

The main difficulties in preparing such a lecture
are in the development of visual aids, directing the pro-
cess of lecturing.

Not all material is suitable for this form of lecture,
nor is all discipline. However, the elements of such a
lecture are possible for any subject.

Lecture with pre-planned mistakes. A lecture
with pre-planned mistakes simultaneously performs
motivational, diagnostic and control functions in teach-
ing. In a medical university, medical errors (diagnostic,
behavioral, ethical, etc.) can serve as material for such
a lecture.

Preparing for a lecture with pre-planned errors is
to include in it a certain number of substantive, meth-
odological, and behavioral errors. The teacher brings
their list to the lecture and presents to the students at the
end. The most typical mistakes are selected, which usu-
ally do not stick out, but are kind of shaded. The task of
the students is to mark mistakes during the lecture, fix
them and name them at the end. It takes 10-15 minutes
to analyze errors. At the same time, both students and

the teacher name the correct answers. Such a lecture
simultaneously performs a stimulating, control and di-
agnostic function, helping to diagnose difficulties in as-
similating the previous material.

This form of lecture motivates students to listen
carefully and allows the teacher to assess the degree of
understanding of the material by the students.

Lecture-conference, lecture-press conference -
having named the topic of the lecture, the teacher asks
students to ask him questions in writing on this topic.
Within two to three minutes, students formulate the
most interesting questions on their content and begin
the lecture. The lecture is presented not as answers to
questions, but as a related text, in the process of which
the answers are formulated. At the end of the lecture,
the teacher analyzes the answers as a reflection of the
interests and knowledge of the students.

The teacher can make various improvisations ac-
cording to the method of organizing, conducting and
evaluating the results of this version of the lecture.

Lecture-consultation — the essence of this ver-
sion of the lecture consists in the teacher's modeling of
the situation of a medical consultation on the subject
under study. In this case, the teacher acts as a leader,
presents in detail the clinical situation and identifies
"pain points" in it. Students of the audience perform the
roles of participants in the consultation, presenting their
own conclusions on the issues indicated by the teacher.
The course of the lecture takes the character of a dis-
cussion, in which each participant has the opportunity
to express his own point of view, substantiate, argue
and prove it. Individual participation can turn into col-
lective thought activity. The teacher controls the course
of the discussion, leads the participants to the desired
solution of problems. In conclusion, he analyzes the po-
sitions of the participants, reveals the mistakes made
and their causes, emphasizes the ways and means of op-
timal solution to the problem, summarizes and evalu-
ates the results of students' participation in their educa-
tional and cognitive activities. The duration of the con-
sultation lecture, depending on the complexity of the
problem being solved, is 1-2 academic hours.

Lecture-dialogue is carried out on the basis of the
Socratic method with the help of a direct dialogue be-
tween the teacher and the students. Lecture —a dialogue
in which the student's word is present, avoids passive
perception of information, encourages students to take
active action.

So, the conditions for an effective lecture are its
careful preliminary preparation, which may include im-
provisation. The best improvisation is prepared. In
more detail, the conditions for the effectiveness of the
lecture are as follows: comprehension of the topic of
the lecture, the certainty and unambiguity of its pur-
pose, a logically harmonious and consistent presenta-
tion of all points of the plan with conclusions and con-
clusions, the consistency of connections in the transi-
tion to each subsequent point of the plan, the scientific
nature and accessibility of the content, the expedient
use of funds visibility and electronic educational re-
sources for organizing student activities.
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Abstract

Russian citizens are involved in the financial sphere of our society to varying degrees, therefore financial
literacy plays an important role in the life of every person. Understanding the basic economic concepts, processes,
the ability to use them productively in practice give a person the opportunity to become financially independent

and are a guarantee of his well-being.
Annomayusn

I'pascoane Poccuu 6 pasnoii mepe 6ogieuenvl 8 QUHAHCO8YI0 chepy Hauleeo obujecmed, nosmomy uram-
CO8ASL 2PAMOMHOCb USPAE BANCHYIO POJIb 8 HCUSHU KaHC0020 yenosekd. IloHumanue 0CHOBHbIX IKOHOMUYECKUX
NOHAMUL, NPOYECco8, YMeHUue NPOOYKMUGHO UX UCHONb306AMb HA NPAKMUKE OArOm 4el08eK)y 803MONCHOCHb
cmams PUHAHCOB0 CAMOCHOSMENbHBIM U AGNAIOMCS 2apanmuell e2o O1A20NoxYYus.
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Knrouegvie cnosa: popmuposanue Qunancosoil 2pamomHocmu, Komnemenyuy 6 001Acmu ynpasgneHus aud-

HbIMU puHancamu, gunancosoe obpasosanue.

CeronHs B 001IIECTBE CI0XKHUIACH CUTYAIH, KOT/Ia
MOYTH KaxJplii rpaxaaHuH Poccuiickoit denepauuu B
TOW WJIM MHOM Mepe CBsI3aH WJIM BOBJICYEH B (PMHAHCO-
BYIO chepy, B PhIHOK (PHHAHCOBBIX YCJIYT, HUMEHHO MO-
3TOMY TPaMOTHOCTb B JAHHOM HANpPaBIEHUU UTPaeT
BaXKHYIO POJIb B KU3HH KaXJI0ro, U B TOXKE BpPeMs Cy-
IIECTBYET OTPOMHOE KOJIMYECTBO IKOHOMUIECKH HE00-
Pa30BAHHBIX JIIOJEH, KOTOPBIE TAK U HE HAYYHIHCh pac-
HOPSDKATHCSI COOCTBEHHBIMHU cpeacTBaMu. [loHnmanune
TJIABHBIX SKOHOMUYECKUX MOHATHH, IIPOIIECCOB U yMe-
Hue 3QPEKTUBHO UX UCTIOIH30BATh B pealbHON KU3HU
JTAIOT YEIOBEKY BO3MOXKHOCTh CTaTh (DMHAHCOBO HE3a-
BHCHUMBIM H SIBJISIFOTCS 3aJI0TOM €T0 yCIEITHOCTH.

UccrnenoBanus, mnpoBoanmble HarmoHanbHEIM
areHTCTBOM (MHAHCOBBIX HccienoBannii (HAOU) B
utoiie 2018 roma, nmokaszanu, uro Poccust 3annmaet 9-e
Mmecto cpeau crpad G20 B pelTHHre (PMHAHCOBOH rpa-
MOTHOCTH HacelJleHHs! (KJIIOUeBbIe Pe3yJbTaThl Hccile-
JIOBAHMS IIPEACTABIICHBI Ha caiite BammduHaHCHLpYy).

B xopne uccnemoBanust ObUIO OMPOIIEHO 85 THICSY pe-
CroHJeHTOB. VIHeKc (hMHAaHCOBOW rpaMOTHOCTH Hace-
nenusi Poccuu cocrasui 12,12 Gayuia npu BO3MOXXHOM
MakcuMyMme B 21 Gami. ABTOpBI MCCIIEOBaHUS MPH-
LU K BBIBOJY, YTO Y POCCHSIH npumepHo a0 30 ner
MIPOUCXOJUT HAKOIUIEHUE 3HAHUMN, HABBIKOB U yCTaHO-
BOK, BEAYIIMX K pocTy (MHAHCOBOW rpamoTHOCcTH. K
30 romam MHAEKC JOCTHTAET MoKa3aTeis okoyio 12,5 u
JEPAKUTCS HA ITOM YpOBHE npumepHo 10 45 net. [Tocne
Yero pocT MHJEKCa MPEeKpamaeTcs W HAauWHACTCS ero
IUTABHOE CHIDKEHHE BMECTE C YBEIMUYCHHEM BO3pacTa.
Cpennue 3HaUeHNS HHACKCA y MY KUHH U )KSHIIUH pas3-
nmuyatotest Mano: 12,06 y myxuund u 12,18 y xeHImuH.
[Ipumepro mo 40 et reHAepHbIe pazInyus B HHICKCE
MOYTH He3aMeTHHI (B mpeznenax 0,15 6amna), HO mocie
40 neT IBHO BBIPaXKEHHBIM CTAHOBUTCS IPEBOCXOICTBO
xeHmuH (1o 0,5 G6anna). ABTOPHI UCCIEIOBAaHUS CBS-
3aJIM 3TO C TeM, YTO XKCHIIMHBI OOJIbIIE BOBJICUYEHBI B
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(bMHAHCOBYIO JIESITENEHOCT CEMBH: TUITAHUPOBAHUE Pe-
TYJISPHBIX PAcXo/0B, OPTaHMU3AMI0 (PHHAHCHPOBAHUS
VDKIMBEHIIEB U JIp.

«[Toka3zaTtenn (pUHAHCOBOM TPAMOTHOCTH 3a IIPO-
MIEANIMH TOJ MPOAEMOHCTPHPOBAIH TTOJIO0KHUTEIBHYIO
JuHAMHKY. [Ipu 3TOoM peds naét kak 0 CyOBbEKTUBHBIX,
Tak 1 00 0OBEKTUBHBIX oreHKax. C OMHOW CTOPOHHI,
9TO MOBOJ JJIsl ONTUMH3Ma — POCCUSIHE HE TOJIBKO Iy-
MaroT, YTO CTaJIM JIydllle pa3doupartbcs B (pUHAHCOBBIX
BOIIPOCAX, HO IEHCTBUTEIILHO MMOBBICUIN CBOM HaBBIKU
B 3T0# cdepe. C apyroi CTOPOHBI, €CTh U OCHOBAHUS
JUISl HACTOPOKEHHOCTH — BEPOSITHO, Ha ()OHE IMOBBIIIE-
HUS COOCTBEHHO! YBEPEHHOCTH B (PHHAHCOBBIX KOMIIE-
TEHLUSX, TPaKAaHEe CTAJIN Yallle IoJIaraThCs Ha BEJe-
HUE JIMIHOTO OIO/KETa «B YME», BMECTO (POPMAILHOTO
ydeTa J0XO0B U pacxoJoB. Takoll BUI yyeTa He SIBJISI-
eTcsl HaJIS)KHBIM MHCTPYMEHTOM (PMHAHCOBOTO TUIAHH-
POBaHMS U MOTEHIHAIBHO HECET PUCKU ISl TOMOXO-
3stiicTBa. [loToMy BaskHO, 4TOOBI CaMOYBEPEHHOCTh
poccusiH B (PMHAHCOBOI TPaMOTHOCTH HE Iepepocia B
caM000MaH», POKOMMEHTUPOBAI pe3yJIbTaThl HCCIIe-
JOBaHUA PYKOBOJUTEIb HAIIPABJICHUA q)HHaHCOBI)IX
uccnenoBanuit AHanutuueckoro nentpa HADHU IO.
Boiinunos.

CrnoxuBmasics CHUTyalusi CBHICTEIBCTBYET O
HEOOXOANMOCTH TPOBEACHHUS CHCTEMHOW ITOJIUTHKH,
HaIlpaBJIeHHO Ha TMOBBIIMICHHE (PMHAHCOBOM IPaMOT-
HOCTH HACEJICHUs, Pa3BUTHE CHCTEMBI (HHAHCOBOTO
00pa3oBaHMs U YKPEIUICHHS 3aIUTHI IIPaB IOTpeOuTe-
nel (UHAHCOBBIX YCIYT, YBEIMYCHHE OCTYIMHOCTH
(uHaHCOBBIX ycuyr ais rpaxaad. Ocoboe BHUMaHHE,
B paMKax JaHHOH JeSTeNIbHOCTH, yJeJsieTcsl peann3a-
K «CTpaTeriuy NoBbIIeHHs (UHAHCOBOW IPaMOTHO-
CTH HaceJIeHUs» U, TIPEKAE BCETO, NETEH.

C 1nenpio MOBHIIICHHS YPOBHS (PMHAHCOBOM rpa-
MOTHOCTH, pa3pabOoTKH M BHEJPEHUSI B 00pa3oBaTeb-
HYIO JIeSITEITbHOCTh COBPEMEHHBIX MOJIEJICH yCTIeITHOM
COLMAIM3ALINHN JIETeH 1 MOJIOZEXKH B CBETE TpeOOBaHMI
(enepasbHBIX TOCYNApCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/IapTOB, HA TEPPUTOPHU AMYPCKOH 00slacTH opra-
HHM30BaHa M MPOBOJMTCS OOJbIIasi CUCTEMHas padora,
KOTOpast COCTOUT M3 HECKOJbKHUX HAIIPABJICHHUI: yIIpaB-
JIeHYeCKOoe, 00pa3oBaTeIbHBIM MpOIlecC BOCIIUTAaHHH-
KOB M 00y4aroluxcs, KOHKYPCHOE JIBIKEHHUE, 00y4e-
HHC 11€1aroros, AHAIUTUYECKUHN MOHUTOPHUHT.

C 2015 r. B AMypcko#t obmactu Benércst peectp
00pa3oBaTeNbHBIX OPraHU3alUi, peaTu3yIoIuX Mpo-
rpaMMy OCHOB (DMHAHCOBOH I'PDaMOTHOCTH, €KETOJIHO
(hopmupyeTcs «TOpOXKHAS KapTa» ¢ INITAHOM MEpOIIpH-
atuii, chopmupoaHn Koopmunanmonusi CoBeT 1O
BBEJICHHIO B paMKax 00pa30BaTeIbHOM POTrpaMMBbl OC-
HOB (DMHAHCOBOI TI'PaMOTHOCTH B 00pa30BaTEIbHBIX
OpraHu3aIisIX 0071acTH, B KOTOPBII BOIILTH IPECTAaBU-
TeJIW MUHUCTEPCTBa 00pa30BaHUSA W HAyKH AMYpPCKOH
00acTH, rocyIapCTBEHHOTO aBTOHOMHOTO yUpexne-
HUSl JTOTIOTHUTEIHHOTO TPOPECCHOHATBHOTO 00pa3o-
BaHUs «AMYPCKUH 001aCTHON MHCTUTYT Pa3BUTHS 00-
pazoBanus» (I'AY ITIO «AMHUPOy), JlanbHEBOCTOU-
HOTo r1aBHOTO ynpasienust banka Poccun Otnenenne
Bnarosemenck, 00pa3oBaTeNnbHBIX OpraHu3ai 00a-
CTH.

B xone 3acenanuii Koopaunamuonnoro Cosera
paccMaTpUBAIOTCS BOMPOCHI O MPOBEIAEHHBIX MEPOTIPH-
ATUSAX B AMypcKoi o0acTu B paMkax «CTpaTeruu mo-
BEINICHUS (PMHAHCOBOW TpaMOTHOCTH B Poccuiickoit
Oeneparm», 3PPEKTHBHOCTD HCHOIB30BAHUSA pas-
JIMYHBIX TEXHOJIOTHH B Iporecce GOpMUPOBaHHMS CIIe-
IMAJBHBIX KOMIETEHINH B 00/1aCTH yIpaBICHUS IN4-
HBIMH (pUHAHCaMU y 00yJaromuxcsi 00pa3oBaTeIbHBIX
opraHuzanuii, popMUpOBaHIE OCHOB (PMHAHCOBOH rpa-
MOTHOCTH Y JIeTeli cTaplIero AOIMIKOIBHOTO BO3pacTa B
HMHTETpalluil pa3IU4YHBIX BHUJOB JEATEIBbHOCTH, yda-
CTHE€ aMypuaH B KOHKypcax pas3lIM4HOTO YpPOBHS,
HaNpaBJICHHBIX Ha TOBBIICHUA (PUHAHCOBOH IpaMoT-
HOCTH IIEAAroroB, AeTeil u ux poaureineit. Kpome toro,
Kooparaammonnsrii CoBeT OCyIIECTBISET METOINYEC-
CKYIO TIOJUIEPXKKY OOpa3oBaTENbHBIM OpraHU3alusiM,
OCYIIECTBIISIIOIUM ~ pEaln3aliio  00pa3oBaTeIbHOMN
MIPOTPaMMbI OCHOB (PMHAHCOBOM IPaMOTHOCTH.

B peruonanbHOil cucTeMe HENPEPHIBHOTO IEaro-
THYECKOI0 00pa3oBaHUS IOATOTOBKY CIIEI[HAIIICTOB
0 TIOBBIILIEHNIO (PUHAHCOBOW TPaMOTHOCTU 00y4aro-
muxcs oobecnieunBaeT ['AY JITIO «AMHUPO». Konnue-
CTBO 00YYEHHBIX CIIEIIMAINCTOB B pAMKaX MOBBILICHUS
kBamudukammu B 2018-2021 yu. rogy cocraBuiio:
KYpCHI TIOBBIIIICHIS KBATU(PUKAIMA — 275 4eIoBeK, ce-
MuHaps — Oonee 400 yenoBek, KoHPepeHINH — Ooiee
500 memaroros.

B xozne paboTel ¢ megaroraMu paccMaTpUBAIOTCS
BOIIPOCHI METOJOIOTHYECKUX OCHOB M 00pa3oBaTeib-
HBIX Mozesel popMupoBaHus (HHUHAHCOBOM IPaMOTHO-
CTH 0OyJaromnxcst; 0COOCHHOCTEH NMPEenoaaBaHus OC-
HOB ()MHAHCOBOW IPaMOTHOCTH; (HOPMHUPOBAHHS CIIC-
LUaJbHBIX KOMIIETEHLIUH B O00JAacTH YNpaBICHUS
JMYHBIMU (pHHAHCAMHU Y 00y4arouuxcs o0pa3oBaTeib-
HBIX OpTaHM3alUi 1 OCHOB (PMHAHCOBOW IPaMOTHOCTH
y JAeTeil momkonsHOro Bo3pacta. OmBIT paboOTHI JTyd-
IIMX MeJAaroroB akTUBHO 0000IIaeTcs yepes3 AUCCeMu-
HaIMIO OTBITA HA KOH(EpEeHIHAX, CeMHHapaXx, Kypcax
TIOBBIIICHUS KBAM(UKALMN TI€aroroB M NPOEKTHYIO
paboTy ¢ 00yJarOIIUMUCS.

B 2019 r. xadenpoii ryMmaHUTapHOTO OOpa3oBa-
aust TAY JIT1IO « AMUPO»» ObLIHM IOATOTOBICHBI METO-
audeckne pekomenaanun «PopMuposanue y o0ydaro-
IHUXCS OCHOB (DMHAHCOBOIM TI'PaMOTHOCTH», KOTOpBIE
paccMaTpHBalOT pa3IMYHBIC ACIEKTHl M3y4deHHsd ¢u-
HAHCOBBIX BOINPOCOB B yueOHOI aedrenbHOCTH (Ha
ypOKax 3KOHOMHKH, OOIIECTBO3HAHMUS, IpaBa, reorpa-
¢bun B MpopHUIbHBIX U HENPO(UIBHBIX KJIaccax) U BO
BHEYPOUHOH AEATEIHHOCTH (SKOHOMUYECKHH aHalu3,
JIMCKYCCHsI, IEJIOBBIE UTPHI, HCIOJIb30BaHNE NPOOIIeM-
HBIX METOZOB OOydYeHWs, BCTpeuH, (haKyIbTaTHBHBIC
KYPCBI, 3KCKypCHOHHas JesATeIbHOCTh). B Opomrope
TIpe/ICTaBIeHBI 00pa3oBaTeIbHbIE MOEIN (POPMHUPOBaA-
HUsI (PMHAHCOBOM I'PaMOTHOCTH IIKOJILHUKOB, CIICIH-
QIIbHBIE METO/IMKU COIIHAIEHOTO MIPOSKTUPOBAHUS, KO-
TOpBIE B COYETAaHHUH C METCKUM MpPeINpPUHUMATENb-
CTBOM CHOCOOCTBYIOT CO3JaHHIO MAaTepHaTbHOTO
mpoaykra (CyBeHHpa, UTPYIIKH, TOAETKH), PEKOMEH-
JIAIAU 110 OPTAaHU3AIMX IIKOJBHBIX SIPMapoK, CIOBaph
MTOHATHI ¥ TEPMHUHOB, a TaKKe pa3pabOTKU BHEKJAcC-
HBIX MEPONIPUATHH 1S 1eTell (MHCIIEHUPOBKH CKa30K,
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Urpbl, OGecenbl, IPaKTUKYMbI) U X POAMTENEeH (3aKOH-
HBIX TIpeACTaBUTENEH) (pOaUTENhCKOe coOpaHue, po-
TIUTEIIbCKUH JIEKTOPUH, POJAUTEINBCKUH KITyO).

ExexBapransHo [AY IO «Amypckwuii 06macT-
HOH MHCTHUTYT Pa3BHUTHsI 00pa30BaHMM) IIPOBOJUT MO-
HUTOPHHT JTOIITKOJIFHBIX, 00IIe00pa30BaTeNbHBIX OpTra-
HU3AIWA ¥ CpefHero mpodecCHOHAIBHOTO 00pa3oBa-
HHS,  pealu3ylolmuX  [porpamMmy  (MHAHCOBOM
rpaMoTHOCTH B AMypckod obmactu. B 2020-2021
yueOHOM rojly B paMKax peain3aliiii MEpOIPHATHH 110
(opmupoBaHuio (HPUHAHCOBOW TPAMOTHOCTH y4acTBO-
Bayio 6osee 1200 metei U3 MOUTKOIBHBIX OpraHU3AINH,
6omee 2000 obygaromuxcs 061e00pa3oBaTEIbHBIX Op-
raam3anuit u 6onee 300 0OydarOIIXCs CPETHETO TPO-
(heccroHanmpHOTO 00pa3zoBaHUs AMYPCKOI 00IacTH.

MOHHUTOPHHT IOKa3all, He CMOTPS Ha TO, 9TO B pe-
ecTp 00pa3oBaTENBHBIX OPraHU3alNi, PEeaTn3yIOLUINX
IporpaMMy OCHOB (PMHAHCOBOHM IPaMOTHOCTH BXOAWT
45 o0pa3oBaTenbHBIX IIOIIAI0K, Bce 00Opa3oBaTeib-
HblE OpraHu3aluu 00JIACTH aKTHBHO YYacTBYIOT B Me-
pONpUATUAX PA3NIUYHOrO YypoBHA: Bceepocculickas
omuMnuaaa mo (GUHAHCOBOW IPAMOTHOCTH, (pHHAHCO-
BOMY PBIHKY M 3allUTe NpaB norpedutesnei GpuHaHco-
BBIX YCJIYI U CTapLIEKIACCHUKOB; Bcepoccuiickuit
3au€T Mo (uHAHCOBOW rpaMOTHOCTH; Bcepoccuniickas
ONIMMIINAJA IIKOJIFHUKOB IT0 SKOHOMHUKE; Bcepoccuii-
ckue akiun «J{Hn (uHAHCOBOW TpaMOTHOCTH», «OH-
JMAH-ypOKH (HHAHCOBOH TpamMoTHOCTH», «Comei-
CTBHE ITOBBIIIICHUIO YPOBHS (PUHAHCOBOH IrPaMOTHOCTH
HaceneHus», «Hememnst cOepexennii»; Beepoccuiickuit
OTKpHITEIH ypok «IIpomaBen miu nmokymnartens?» B pe-
JKUME MHTEpHET-TpaHcaauuu Ha nopraie «IIpoeKTO-
pusl» (s obyuaronuxces 8-11-x kiaccoB 001eoopa-
30BaTEeNbHBIX OpraHU3aIMif); SpMapka Iexarorude-
CKHUX uaen «CMOTp-BBICTaBKa ABTOPCKHUX
JUJAKTHYECKUX IMOCOOMH 10 OCHOBaM (PMHAHCOBOM
TPaMOTHOCTH»; 9KCKYpCHH B 0aHKH «[loM, TIe KUBYT
JEHBI'M»; NenoBble urpsl «bupxa Tpynay, «AyKnnoH
uzei»; poauTeNIbCKIE COOpPaHUsL.

Tak, Hanpumep, B paMkax Beepoccuiickoit akuuun
«lHn (puHAHCOBOW I'pPaMOTHOCTH B y4eOHBIX 3aBele-
HUSIX» TIPOIUIH MEPONpUATHs: ypok «CuMBoI AMyp-
CKOM 0071aCTH Ha JIEHEKHBIX 3HAKaX»; BHEYPOUHOE 3a-
HaTHe «lleHCHs» (3HAKOMCTBO C MCTOpHEH O MEHCHH,
uHpOpMaIus 0 neHcuoHHOM (ouae PO, Buabl neHcuii,
neHcuoHHas Gopmyna); oecena «Y nanéHHbIC KaHAIBI
OOCITYy’)XMBaHMSI W YIPABICHUS JEHEKHBIMH Cpel-
CTBaMM»; YpOK-IeKIus «JInuHbIi (PMHAHCOBBIN IIIaH.
Co3nanue pesepBoB Ha Oynymiee»; urpsl «Kak ymHO
YIPABISITh CBOUMHM JICHBIaMi», « DKOHOMHCT»; TeMa-
THYECKHE KJIACCHBIE Yachl «MbI B 9kOHOMUKe», «Ilox-
pacraroliee MOKOJIEHHE B MHpe AeHer», «UTo Takoe
neHbruny, «bromxker cembn», «llourpaem B marasuny,
«OTKyna B ceMbe AeHbIu?», « Mou TnyHbIe (UHAHCHD»,
«YMel NpaBUIbHO XPaHUTh U TPATUTh JEHBIN», «HUTO
3HAYHUT OBITh (HYUHAHCOBO TPAMOTHBIM ?).

K mpodeccnonansHOMy npa3gHuky «JleHs ¢u-
Ha"cucTa» B 2020 1. BO Bcex 00pa30BaTeNbHBIX Opra-
HHU3aLUsIX 00J1aCTH B paMKax NMPOrpaMMbl ObUTH POBe-
JIEHBI YPOKU U BHEKJIACCHBIE MEPOIIPHUSITUS COBMECTHO
¢ paboTHUKaMU OAHKOB, CIIEIUATIMCTaMU (HHAHCOBOTO
YIOpaBIEHUs, YUUTEISIMUA HUCTOPUH, YKOHOMHKH, I€o-

rpaduu, MaTeMaTHKH, JUI TIEAaroroB U poauTeIeH op-
TaHU30BaHbI KpyTJible cTonsl «IloapacTaromiee mokoe-
HHUE B MHUpE JeHer», «lloroBopum o meHbrax», «broa-
XKeT ceMbn», «10 maroB K pUHAHCOBOMY 3IIOPOBBIOY,
«Pecypcrl cOepekeHnsI-0CHOBEI (PMHAHCOBOTO OJ1aro-
noy4us». Bece MmeponpusiTas IpoOBOIMIINCE C HCIOMNb-
30BaHHEM MAaTEPHAIOB, PEKOMEHIOBAHHBIX WICHAMH
OKCHEepPTHOTO COBEeTa MO (MHAHCOBOH TI'PaMOTHOCTH
npu banke Poccun o temam «Urto 3HauuT OBITH Qu-
HAaHCOBO TIpaMOTHBIM?», «JIMuHbBI (hUHAHCOBBIN
ian», «baHku 1 0aHKOBCKUE MPOTYKTHI».

AHanu3 MOHMTOPUHIOBBIX HCCIIEIOBAaHUM IOKa-
3BIBAET, YTO B 00PA30BaTEIbHBIX OPTaHU3AINAX PEATH-
3yercst (UHAHCOBas TPAMOTHOCTh, JOCTATOYHO aK-
THUBHO, MPUITAMIAIOTCA CIEHUATIUCTBI UL y9acTHA B
YPOKax ¥ BHEKJIACCHBIX MEPOIPHUATHSIX. Bo Bpems npo-
BEJICHUSI MEPOIIPHUSATHI NeIaroru U padOTHUKY (QUHAH-
COBOI1 ChepBI OCBEIIAIOT BOIIPOCH COBPEMEHHOTO (hu-
HaHCcOBOro nojuoxenus Poccuiickoit ®enepanuu, aes-
TEJIBHOCTH 0aHKOB, 3HAKOMAT OOy4alomuxcs ¢
0aHKOBCKUMH TPOAYKTaMH, UHBECTHLMSIMHU B aKIWH,
O€3HAIMYHBIMH MEPEBOAAMH M IUIATEXKAMH, a TaK¥Ke
BCEMH CIOCOO0AMH MX OCYIIECTBICHUS, C BHIAMH U
yciayramu crpaxoBaHusi. OcoOyro NpakTHKO-OPHEHTH-
POBaHHYIO HaNpaBICHHOCTb HMMeeT HHpopMmanus o
0aHKOBCKMX KapTax M UX BUAaX, KOMMEHTapHH MO TI0-
BOJly MOLICHHUYECKUX CXEM HCIIOIb30BaHUS OaHKOB-
CKHX KapT, PeKOMEHAAINH T10 IPEAYNPEXICHHUIO HeTa-
THBHBIX CUTyaIll# ¢ kKapTamu. CTapIIekIacCHUKaM HH-
TepecHBl O0COOEHHOCTH Tpodeccud (QIHAHCHCTA,
paboThI ¢ GMHAHCOBBIMU MHCTPYMEHTAMH, IOCTPOCHHUS
JIMYHOTO (PMHAHCOBOTO IUIaHA, Pa3yMHOW TpaThl (u-
HAHCOB, y OOYyYaloIUXCs HAa4YaJIbHON IIKOJBI BBI3BI-
BAaIOT MHTEPEC BOIMPOCHI, CBA3aHHBIC C INIAHUPOBAHUEM
JIMYHOTO U CEMEWHOro Oro/IKETa.

B posm 3KcriepToB NpUHUMAIOT aKTHBHOE yJacTHE
pabOTHUKM OAHKOB, COTPYIHUKH HAJOTOBBIX MHCIICK-
Ui, QUHAHCOBBIX OpTaHU3AINI U YUPEKICHIH, HHIH-
BUIyaJIbHBIX MpEAIIpUHAMATENeH. DKCIEepPThl 00y4atoT
JIeTel CO3/1aHMIO IMYHOTO ON3HEC-TUIaHa, OCHOBaM (H-
HaHCOBOW I'PaMOTHOCTH, HH(GOPMHUPYIOT 00 OCHOBHBIX
NPUHLUIIAX WHBECTHLNH, OaHKaX U OAaHKOBCKUX IPO-
IYKTax, KpeIuTax U Hajlorax.

B anpene 2020 r. mpoBeaéH, cTaBImIunii yxe Tpagu-
IIHOHHBIM KOHKYPC Cpeau menaroros «Jlyudmas merto-
Jauyeckasi pa3paboTka 1Mo (UHAHCOBOW I'PaMOTHOCTH»
(45 yuyacTHuKOB B Tpéx HOMHHAIMX). lIpoBeneHue
KOHKypca CIIOCOOCTBOBAJIO BBISBICHHIO TBOPYECKHX
Te1aroroB paboTaloMuX B 00JIaCTH MPETojaBaHus oc-
HOB (DMHAHCOBOH T'PAaMOTHOCTH, PaclpOCTPAHEHHUIO
JIY4IIMX MHHOBAI[MOHHBIX NPAKTHK B 00JacTH (UHAH-
coBOro 00pa3oBaHMs B MIKOJFHOH M JIOIIKOJILHOM
Cpelie; CO3JaHHWI0 OPUIHHAIBHBIX Y4eOHO-MeToIude-
CKHX MaTepHaJioB JIsSI UCTIONB30BaHus B chepe GpuHan-
COBOTO YPOYHOTO M BHEKJIACCHOTO 00Opa3oBaHHUS yda-
IIUXCS, a TaK)Ke B CHCTEME JIOIIKOJIBFHOTO 00pa3oBa-
HUSL.

I'maBHas 3amaya EATENBHOCTH MIEAAroroB AMyp-
CKOH 0o0acTH B 00J1acTH (PMHAHCOBOT'O MPOCBEIIECHHS
JeTel ¥ MOJIOIEKH — 3TO TOBBIIIECHUE KaueCTBA 3KOHO-
MHUYECKOTO 00pa3oBaHUs 110 BONPOCAM YIPaBICHUS
JIMYHBIMU (PMHAHCAMU, JIMYHOHM QrHaHCOBOH Oe3omac-
HOCTH M 3aIlUTHl MpaB NOTpeOuTeneil (pUHAHCOBBIX
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ycnyr, popMupoBaHHE OTBETCTBEHHOTO THIIA TOBEIC-
HUS HAa (UHAHCOBOM PBIHKE U MIPHOOpETEHUE 00ydaro-
HIAMHKCST KOMIIETCHIHIA, B TOM YHCIIE 0 OCYILECTBIIe-
HHIO JIOJITOCPOYHOTO IUIAHUPOBAHUS JIMUHBIX (pUHAH-
COB Ha BCEX dTarax >KU3HEHHOT'O MyTH.
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BOCHHUTAHUE OCHOB STHUYECKOM TOJTEPAHTHOCTH Y JIETEW CTAPIIETO
JOIIKOJBHOI'O BO3PACTA B TIPOLHECCE OPTAHU3AIIUN HTPOBOU JEATEJIBHOCTH
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cmyodenmka Upkymckutl 20cy0apcmeenHulil yuugepcumem

Abstract

Obijective: to identify the pedagogical conditions aimed at fostering ethnic tolerance in the process of organ-
izing play activities and to determine their effectiveness. Methods: diagnostic methods for identifying the level of
interethnic communication of children of senior preschool age "Treat me with candy" and "Little Sister", devel-
oped by E. K. Suslova, allowed us to analyze the features of ethnic tolerance and determine further work on its
education. Results: the results of the study revealed that the majority of children of senior preschool age belong
to the middle level, which is characterized by the presence of children's ideas about peoples and their character-
istics, but insufficient interest in communicating with representatives of other nationalities. Older children of pre-
school age are not always able to communicate with other people and maintain good relationships; they rarely
show the ability to empathize, positively colored emotions when communicating with peers of other nationalities
and other genders. Practical significance: the results of this study can be used in the educational process to edu-
cate the basics of ethnic tolerance in older preschool children in the organization of play activities and the practice
of preschool teachers.

Annomauyus

Lle]lb.‘ 8bIA6UMb Neda2ocuyecKue YCioeus, HanpaesleHnble Had 60CnumaHue DMHUYECKOT moJiepanmurocmu 6
npoyecce OpeaHU3aAyUY USPOBOT OesmerbHOCHU U onpedenums ux 3¢gexmusrnocms. Memoowi: duazsnocmuueckue
MemoOuKy 8bl6/1eHUs YPOBHA MENCHAYUOHATIbHO20 O6W€Huﬂ Ooemell cmapuieco OOULKONILHO20 eo3pacma « Yeocmu
kongemouin u « Cecmpenxuy, paspabomannsie 3. K. Cyciosoii, no3601uu Ham npoananusuposams ocodeHHocmu
SMHUYECKOU MOJIePAHMHOCIU U ONpedeaums OalbHeluuyo pabomy no eé gocnumanuio. Pesynomamul.: pe3yno-
mamol UCCAEO08AHUS NO360NULU 8blAABUMb, YNMO bonbwasn yacmo oemeli cmapuieco OOUIKOIbHO20 eozpacma om-
HOCAMCAL K CpeOHeMy YPOBHIO, O KOMOPO20 XAPAKMEPHO HAlUdUue npeocmasienuil y oemetl 0 Hapooax u ux 0co-
6€HHOCWZ}ZX, HO He0oCmamoyHoe nposejierue unmepeca K 06LI4€HL£IO C npedcmaeumeﬂmu apyeux HAYUOHAIIbHO-
cmetl. Jlemu cmapuieco OOWKOIbHO20 603pACMA He 8ce20d MO2ym oowamvcs ¢ opyeumu J00bMu U
noddepofcueamb xopouiue 63auMOOMHOUWEHUA, Y Huxpedko nposeisaemcs cnocobrocms K couyecmeuro, noaoaHcu-
MenbHO OKPALeHHble dIMOYUL NPU 00WEHUU CO CBEPCMHUKAMU OPYeUX HAYUOHATbHOCHeEl U Opy2o2o noaa. IIpak-
muyecKkas 3HaYuMocmy. pe3yibmanbl aaHHOZO ucmedoeamm mozym 6blmb UCNOJIb306AHbL 6 06pa306ameﬂbHOM
npoyecce no 60Cnumanuio OCHo6 IMHUYECKOU moJaeparnmurocmu 'y ()emeﬁ cmapuieco C)OWKOJZbHOZO eospacma npu
op2anu3ayuy USposoUl desmerbHOCmu U npaxmuxe nedazozog JJOY.
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B HacTosmiee BpeMs BaKHOM MpoOIeMoii gemose-
YecTBa SIBISIETCS MPOoOIeMa BBDKHBAHMSA, CBOOOIHOTO
Pa3BUTHSI TMYHOCTH. be3 yBaKUTENBHOTO OTHOIICHHS,
MOHUMAaHHMS IPYyT APYTra HEBO3MOXKHO COXPAHUTh MUD B
HamieM rocyzaapcrse. M3-3a npeHneOpekeHus, yHUKe-
HHS, OCKOpOJIEHUs IpeJCTaBUTENEi Ipyrux Haumo-
HaAJILHOCTEH, KyNbTyp, BCE yallle MPOUCXOASIT MEXIT-
HUYECKHe KOH(MIMKTHI, arpeccus, Hacwiue. MIMeHHO
TOJIEPAHTHOCTh, ITHUYECKAs TOJEPAHTHOCTb HIPAET
BaXHYIO POJIb ISl o0ecTiedeHns1 Oe30MacHoi, CIIOKOH-
HOM JKU3HH JIOJIEH.

OpnHOI U3 OCHOBHBIX 33[]a4 COBPEMEHHOTO 001I1e-
CTBa sIBIIsIETCS] (JOPMHUPOBAHKE Y MOAPACTAIOMIETO TO-
KOJICHHSI OCHOB 3THHYECKON TOJIEPAHTHOCTHU: B3aHMO-
JIEWCTBHE Ha OCHOBE JOOPOKENIATEeIbHOCTH, COTPYIHH-
YeCTBa C MPEACTABUTEISIMA HHOW KYJIbTYpBI, 00bIYaeB,
o0pasa KU3HH, IPUHATHE UX TAKUMH, KaKHEe OHH €CTh.
Oco0eHHO BOCHHMTaHHME STHUYECKOH TOJIEPaHTHOCTH
HEo0X0/IMMO HaYMHATh C JOIIKOJIBHOTO BO3pacTa.

Tak, 0OJHUM K3 OCHOBHBIX LIEJIEBBIX OPUEHTHPOB
Ha JTale 3aBepLICHUS JOMIKOIBFHOTO 00pa3oBaHUS B
®enepanpaoMm ['ocynapctBerHOM O0pa3zoBaTeIbHOM
Cranpapre JOIIKOJIFHOTO 00pa3oBaHMA, B 00meo0pa-
30BaTENbHBIX MPOTPaMMax SIBIAETCS 00JaJaHue ycTa-
HOBKOW yBa)XMTEILHOTO OTHOLICHUS K MHUPY, APYTUM
JMOASM U caMoMy ceOe, oOlajaHWe YyBCTBOM COO-
CTBEHHOT'0 JOCTOMHCTBA, NMOHMMAaHHE TOTO, YTO BCE
JIIOAM paBHBI BHE 3aBUCHUMOCTH OT HX COI[HAJIBHOTO
MPOMCXOXKACHHUS, 3THUYECKON NpUHAIICKHOCTH, pe-
JIMTHO3HBIX U APYTHX BEPOBAaHUNA. DTO TOBOPUT O TOM,
YTO IEJaroruueckuM pabOTHHKAM HE0O0XOIUMO (op-
MHPOBATh OCHOBBI TOJIEPAHTHOCTH Yy JI€TEH.

AXTyaJIbHOCTh HCCIICZIOBaHUS 3aKIIOYaeTCsl B
TOM, 4TO B COBPEMEHHOE BpeMsI Jallle HadIo1aeTcs He-
TEPHUMOCTb, arPECCHsI K JIFOASIM JPYTroii HalHOHAIbHO-
CTH, KyJIbType, 00pa3y >KU3HH. BaXHBIM CTaHOBHUTCS
BOIIPOC O PAa3BUTHU PeOEHKA KaK JIMYHOCTH TOJIEPAHT-
HOM, CTIOCOOHOM 100pOKETATENHHO, YBAXUTEIHHO OT-
HOCHTBCS K «IPYTHM)» JIOJISIM.

Kak moxa3zan aHaJTi3 IICUXO0JI0T0-TI€JarOTHUeCKOM
JUTEPATypHl, H3ydeHHE TMPOOIEMbI BOCITUTAHUS OCHOB
9THUYECKON TOJIEPAHTHOCTH y JETEHl JOLIKOJIBHOIO
BO3pacTa ABISIETCSA aKTyalbHbIM.

Jnst Hawyama pacCMOTPUM IIOHSTHE «TOJIEPaHT-
HOCTBY. B paboTax poccuiickux nemaroros T. B. Cyxo-
HuHOH, B. A. Tumkoga, I1. 3. Bymedona, b. C. I'ep-
mryHckoro, I1.d. KomoropoBa u 1p. TOIEPaHTHOCTb
paccMaTpUBaeTCs Kak JIMYHOCTHOE KaueCTBO YEIIOBEKa,
XapaKTepU3yIOIeecs: CIOCOOHOCTHIO BUAETH MHOT000-
pasue KynabTyp, WHOM 00pa3 xu3Hu u T.1. Mccnenosa-
TEJIM TOBOPWIIA O Ba)KHOCTH YBKEHHS MpaBa JAPYroro
Ha oTyinuue. bonpiuil aklieHT OHHU Jieaiy Ha orpeje-
JICHWHU TOJIEPAHTHOCTH KaK BHYTPEHHEH yCTAaHOBKH, Ha
B3aMMOOTHOIIECHUX JINYHOCTH B KOJJICKTHBE, KOTOpast
npuoOpeTaeTcst yepe3 BOCIIMTAHUE, )KU3HEHHBIH OIIBIT.

B pa6orax comuoinoros JI. I'. Tlowebyt, JI. M.
Jpob6mwxesoii, B. E. CappoHOBEIM M Jp. BBISBICHBI
YCIIOBUSI, CIIOCOOCTBYIOIINE BO3HUKHOBEHHUIO dTHHYE-

CKOM TOJIEPaHTHOCTH, 2 IMEHHO: STHHYECKas NACHTHY-
HOCTH W Teorpaduieckas MOOWIBHOCTB, OIPEIeIIsi-
FOTCSI TIOHATHE COIMAJIHHOTO M ATHUYECKOTO CTaTyca,
MeXaHHM3MbI (POPMHUPOBAHUS ITHUUECKOH TOJIIEPAHTHO-
ctu. [IpobieMbl STHHYECKON TONEPaHTHOCTH aBTOPaMH
paccMaTpHBaeTcsl B acleKTe IMOJIMKYIBTYPHOTo 0011e-
CTBA.

AHanu3 NpaKkTUKU NOKa3bIBAET, YTO dTHUUYECKAS
TOJIEPAaHTHOCTP KaK JTMIHOCTHOE Ka4ecTBO peOCHKa J10-
IIKOJIFHOTO BO3pacTa MOXKET (OPMHPOBATHCS TIPU Op-
TaHM3ALUH PA3TUYHBIX BUAOB IESATEIHHOCTH: HTPOBOH,
MMO3HABATENEHOW NIESTEIHFHOCTH, OOMICHUH, BOCIIPHS-
TUU XyI0’KECTBEHHOW JIUTEPATyPHl M (POIBKIOpa U IIp.
UrpoBas AeqTebHOCTD SIBIISICTCS BEAYIICH B Pa3BUTHH
pebeHKka JOIIKOJIBHOTO BO3pacTa, B IPOLIECCE UIPHI
(bopMHUPYIOTCS IPY)KECKHE B3aUMOOTHOUICHHS MEXIY
JeTbMH, OJIaronpusTHas SMOLMOHAJIbHAS Cpela.

PaccmatpuBas UTpOBYIO AEATEIBHOCTh KaK Cpe-
CTBO ()OPMHUPOBAHHS STHUYECKOW TOJIEPAHTHOCTH Y e~
Teil DOIIKOJIBHOTO BO3pacTa, MOXHO CAETAaTh BBIBOJ,
YTO B TEOPETHICCKOM ILIAHE MOIXObI HCIIOIb30BaHUS
UTp pa3paboTaHBI HEAOCTATOYHO. B CBS3H ¢ 3THM BO3-
HUKACeT IPOTUBOPEUHE: MEXKIY MOTPEOHOCTHIO BOCIIH-
TaHUS OCHOB JTHUYECKOW TOJEPAaHTHOCTH y IeTel
CTapIIero AOMIKOJIBHOTO BO3pacTa W HEIOCTATOYHOM
Ppa3pabOTaHHOCTHIO TEOPETHUESCKUX TTOJIOKEHIH 00 UC-
M0JIb30BaHUU MIPOBOH JESATEIILHOCTH B (hOPMHUPOBA-
HUHU 3THUYECKOM TOJIEPAHTHOCTH y AeTell JOIIKOJb-
HOTO BO3pacTa.

Hannuue naHHOrO mNPOTHBOpEUYUs IO3BOJIMIO
0003HaYUTh TIPOOJIEMY HAIIETO HCCIIENOBAHUS, KOTO-
pasi 3aKIIFo9aeTCs B BOIPOCE, MOXKHO JIH B TIPOIIECCE Op-
TaHW3aIUN UTPOBOU JEATEIEHOCTH BOCITUTATH OCHOBEI
STHHYECKOH TOJICPAHTHOCTH Y JETeH cTapmiero Io-
IIKOJIFHOTO BO3pacTta?

®dopmupoBaHUE e CTaTh. L{enb: BRITBUTH Tie-
JATOTHYECKUE YCJIOBUs, HAIpaBICHHBIE HA BOCITUTA-
HHE STHUYECKOH TONEPAHTHOCTH B NPOIECCE OpPTraHu-
3alliM MTPOBOH JIESTEIBHOCTH M ONpPENeTuTh uX 3¢-
(EKTUBHOCTD.

TeopeTnko-MeTOH0IOTHIECKYI0 OCHOBY HCCIIEI0-
BaHUSI COCTABIIIM: NEAArOTMYECKUE UIEH TOJIEPAaHTHO-
CTH Kak JuaHocTHOTrO Kadectsa I1. 3. Bynsdosa, b. C.
I'epuryrckoro, H. M. JlebeneBoii; naen COBpEMEHHBIX
nmenaroroB M.U. Poxxkona, JI.B. Baiiboponosoii, H. M.
HBanoBoii, M.A. KoBanbuyk 0 BOCIUTaHHH OCHOB TO-
JIEPAaHTHOCTH y JI€TeH JOUIKOJIBHOTIO BO3PAaCTa; MOJIO-
skenus JI. C. Beirorckoro, A. H. JleontseBa, 1. b. Omb-
KOHHHA 00 urpe Kak (opMme CoIuamu3anuy pedeHka,
o0ecrieynBaoNIeil OCBOCHNE MHPA YEIOBEUECKUX OT-
HomreHu#; IlonoxxeHus, MOCBSAIEHHBIE TPUOOIIEHUIO
JleTed K HapOoJHOU KyJIbType Yepe3 OpraHu3aluio pas3-
JUYHBIX (POPM AEATENBHOCTH, B TOM HYHCIIE HTPOBOH
nesitenbHOCTH (P. U. XKykosckas, O. K. Cycmosa, M.
. Boromomnosa, H. B. Konapamosa, C. H. ®enoposa,
O. B. I'ykanenko).

®opmynupoBKa 3anau ucciegosanus. 1. [Ipoana-
JU3UPOBATH IICHUXOJIOTO-TIEarOTHYECKYIO JIUTEPATYPY
C LEJbI0 OMNpEAETCHUS MOHATHH «TOJIEPaHTHOCTBHY,
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«OTHHYECKasl TOJEPAaHTHOCTb», MOUCKA IeJaroruye-
CKHX YCJIOBHH ()OPMHUPOBAHHSI OCHOB dTHUYECKON TO-
JIEPAaHTHOCTH y JIE€TEH CTapIIEero JOIIKOJIBHOTO BO3-
pacTa B Tpolecce OpraHW3aluy UTPOBOI AESTEIBHO-
CTH; 2. BoisiBUTH HUCXOJHBIN YpOBEHb
c(OpPMUPOBAHHOCTH STHUYECKON TOJIEPAHTHOCTH Y JIe-
Tell CTapIiero NOMKOJIBHOTO Bo3pacta; 3. Co3nath u
anpoOHUpoBaTh MeAarornuecKre YCJIOBHUs, CIIOCOOCTBY-
torue (popMHPOBAHUIO OCHOB THUYECKOH TOJIEpaHT-
HOCTH y JeTell cTapliero AOIIKOIBHOIO BO3pacTa B
Ipoliecce OpraHu3aluy UIPOBOH AEATENLHOCTH.

Jlis pelieHHus NOCTaBIEHHBIX 3agad HaMHU HC-
TMOJTE30BAIIMICh METO/IBI HCCIIeIOBaHMsL. MeTo b nccie-
JOBaHMA: TEOPETHIECKUI aHAIN3 NCHXOJIOT0-Iearo-
THYECKOH JIUTEPaTyphl MO MPOOJIEMEe HCCIEIOBAHNUS;
JVarHOCTHYECKHE METOMUKH, TaKhue KaK: METOIUKa
BBISIBJIICHUSI YPOBHS MEXHAIIMOHAIBHOTO OOIICHUS Jie-
Tel cTapllero MOLIKOJIbHOIO BO3pacTa «YTOCTH KOH-
¢eroit», «Cectpenkn» 3. K. CycioBoif; ncuxosoro-
Mearorn4eckKuii 3KCIIepUMEHT; KOIUYeCTBEHHO-Kaue-
CTBEHHBIH aHAJN3 MOIy4YEHHBIX PE3yIbTAaTOB.

Teoperuueckas 4acTb ucciaeaoBanus. Teoperuue-
CKUH aHaNM3 JUTEPaTyphl MO3BOJIMI HaM OIpPEEIUTh
CYUIHOCTh 3THHYECKOM TOJIEPAaHTHOCTH KaK COLH-
IBHO-JIMYHOCTHOTO (peHOMEHa.

CyIHOCTh TOJEPAHTHOCTH MOXKHO paccMaTpu-
BaTh KaK CONMANILHBIA eHOMEH. B conmonormueckom
SHIUKIIONEANIECKOM CIOBape TOIEPAHTHOCTH OIIPEe-
JSIETCs KaK TePIUMOCTh K 9y>KOMY 00pa3y *KH3HH, I10-
BE/ICHHIO, OOBIYar0, WyBCTBaM, HJESM, BEPOBAHHMSM,
KaK BBIHOCJIMBOCTb T10 OTHOIIEHHIO K HEOJIaronpusT-
HBIM 3MOIMOHATBHBIM (pakTopam [8].

Taxxe dTHUYECKYIO TOJICPAaHTHOCTh MOJKHO pac-
CMaTpuBaTh Kak JIMYHOCTHBIH ()eHOMEH, TaK Kak JaH-
HOE TIOHATHE OTpeNeNnseTcs] KaKk KaueCTBO JIMYHOCTH,
MPEAIoaraeT CloCOOHOCTh YeNOBeKa MOJIOKHUTEIHHO
WIN HEHTpaJIbHO OTHOCHUTHCS K JPYIMM 3THHYECKUM
TpyImnaM, K ux o0pa3sy >KU3HH, 00bIYasiM, TPAJHUIIUSIM.

Coserckuii ucropuk B. A. Tumkos onpexaenser
TOJIEPAHTHOCTh KaK JIMYHOCTHYIO MJIM OOIIECTBEHHYIO
XapaKTEePUCTHKY, TPEIONATal0IyI0 TO, YTO B3TJIA/bI
Ha 3TOT MHUP Pa3IUIHbI U HE JOJDKHBI CBOJUTHCS K /11~
HOOOpa3uio WK B 4bl0-TO nois3y [10, c. 256]. ABTop
MOTYEPKUBACT, YTO TOJEPAHTHOCTH BBIPAXKAETCS B
BUJI€ BHYTPEHHEH yCTaHOBKH, BO B3aMMOOTHOIICHUAX
JIMYHOCTH B KOJUIEKTHBE, KOTOpasi mpuobperaeTcs de-
pe3 BocIuTaHue, HHPOPMALIUIO, )KU3HEHHBIH OTIBIT.

[emaror b. 3. BymedoB onpenenser TonepaHT-
HOCTb KaK «CIOCOOHOCTH 4eJIOBeKa (MJIM TPYIIIBI) CO-
CYIIECTBOBATh C JIPYTUMH JIIOJbMH, KOTOPHIM IIpHU-
CYIIM UHbIE MEHTAJINTET, 00pa3 sxu3Hu». [Ipn aToM o
MpPOLIECCOM BOCHHMTAHUS TOJEPAHTHOCTU OH IMOJPa3y-
MEBAeT IEeICHAIPABICHHYI0 OPTraHW3alUI0 MO3UTHB-
HOTO (TIPEOTOJICHISI HETATHBHOT'O) OTIBITA TOJIEPAHTHO-
CTH, T. €. CO3JaHHE MPOCTPAHCTBA MPSIMOTO WM OIIO-
CPEIOBaHHOTO B3aMMOACHCTBHSA C APYTUMH, HHBIMH T10
B3IJIAaM WJIM TIOBEICHUIO JIIOJBMH, HX COOOIIe-
CTBaMHM, MHa4Ye TOBOPS — COCYIIECTBOBAHMS PA3HOTO
[1].

CxO0XyI0 TpPakTOBKY TepMmuHa npesnaraet I1. @.
Komoropos. ITo MHEHHUIO aBTOpA, TOIEPAHTHOCTD — 3TO
«KOMIUIEKCHOE JINYHOCTHOE KadyecTBO, KOTOpPOE CO-
CTOUT B BBICOKOM yYpPOBHE 3HaHUIi, yMEHUI U HABBIKOB

YBAXXHUTEJIBHOTO OTHOILEHUS K «JIPYroMY»; BJaJ€HUU
HPAaBCTBEHHBIMH TNPUHIWIIAMH ¥ TpHeMaMu oOIie-
HUs». OH TakKe paccMaTpuBaeT GOPMHUPOBAHUE TOJIE-
PaHTHOCTH B KOHTEKCTE 0OpazoBaHu. [1o MHEHHUIO aB-
TOpa, TOJIEPAHTHOCTH — 3TO «KA4YECTBO, KOTOPOE IIeTie-
HampaBICHHO QopMHpYyeTCI B XOJAE IPOIECCOB
00y4eHwHs, BOCHUTAHUSI H CAMOBOCTIMTAHU» [3].

[To mHenuto poccuiickoro negarora B. I1. Ctena-
HOBA TOJIEPAHTHOCTH €CTh CPEACTBO PETYIIILIMU MEX-
KYJITYPHOTO COCYLIECTBOBAHHMS, IPABUIIO OOLICHUS C
KYJIBTYPHBIMH LIEHHOCTSIMH BooOIe. [IpuHimmn Toie-
PaHTHOCTH HPUMHPSET TI00aNIN3aIMI0 U KYJIbTYpHOE
MHOTO00Opa3ne COBpeMEeHHOU kn3HU. [1o MHEHHIO aB-
TOpa, «BBICOKUI YPOBEHb TOJECPAHTHOCTH XapaKTepH-
3yeTcs: MpHU3HAaHUEM WHBIX KYJIbTyp, T.€. NMPHU3HAHUE
MpaBa JIFOJeH Ha WHOH, OTIMYHBIA OT €ro COOCTBEH-
HOTO KU3HCHHBIN KJIaJl, CBOOOTHOE BRIPAKEHHIE CBOHMX
B3TJBIIOB M YOEXKICHUH; MPUHATHEM WHBIX KYJIBTYP,
T.€. IOJIOKUTEIbHBIM OTHOIIEHHEM K KYJIbTYPHBIM OT-
JIMYMSIM, TIOBBILIEHHO BOCIPUMMYHBOCTBIO K JIFOOBIM
MIPOSIBICHUSAM KYJIBTYPHON AMCKPHUMMHAINH, CIOCO0-
HOCTBIO HAXOJUTh B IPYTOil KyJIbType HEeUTO MOoJIe3HOEe
U LIeHHOE 1A ce0s1; MOHUMaHUeM JIPYTHUX KyIbTyp, T.C.
yYMEHHEM M30erath B X OLIEHKE KyJIbTYypHBIX Ipeapac-
CYIKOB M CTEPEOTHUIIOB, CIIOCOOHOCTHIO MPENNOoaraTh
AIbTEepPHATHBHBIC B3TJIAABI Ha MPOOJIEMBI, BO3HUKAIO-
[Ive B TOJIHUKYJIBTYpHOM obmecTtse» [9, c. 11].

H. M. JlebeneBa xapaKkTepu3yeT MOHATHE «ITHH-
YyecKasi TOJICPAaHTHOCTE» KaK OTCYTCTBHE Y UEJIOBEKa
HETaTUBHOTO OTHOIICHHS K MHOW STHHYECKOU KYIIb-
Type, TOJEPAHTHBIH 4YeJOBEK MO3UTHUBHO BOCIPHHHU-
MaeT o0pa3 MHON KyNbTyphl, COXpaHsAs MO3UTHBHOE
BOCIIPUSITHE CBOCH COOCTBEHHOM KynbTyphl. [4]. aH-
HOE NMOHUMaHHe 0a3upyeTcs Ha MOJIOKESHUH LIEHHOCT-
HOT'O PAaBEHCTBA STHUYECKHX KYJIBTYP M OTCYTCTBHEM
MIpEerMyIIecTBa OJHOH KYIBTYPHI IIEpe]] IPYTOil.

ITo muenuro niemarora E. W. IInsarunoi, sTHAYE-
CKasi TOJIEPAHTHOCTh — 3TO «CIIOXKHOE YCTaHOBOYHOE
o0pa3oBaHHe JTUYHOCTH, BBHIPAXKAIOIIEECS B TSPIIMO-
CTH K 9y)XKOMY 00pa3y >KU3HHU, UyKHM OOBIYasiM, Tpa-
JUIHSM, HpaBaM, HHBIM YyBCTBaM, MHCHHSM, HICSIM))
[12].

ITpobnemaMu BOCIIUTAHUS STHUYECKOH TOJICPaHT-
HoctH 3aHuManucek JI. I'. Tlouebyt, JI. M. JIpobmxesa
U ap. B ux nccrenoBaHUsIX BBIBICHBI YCIOBHSA, KOTO-
pBIe CIIOCOOCTBYIOT BOZHUKHOBEHUIO STHHYECKOH TO-
JIEPAHTHOCTHU: 3THUYECKasi HACHTHYHOCTh U Teorpadu-
4yecKast MOOMIIBHOCTb, a TaK)KEe MEXaHU3MBI (POPMHPO-
BaHUS STHUYECKOW TOJEPAHTHOCTH Y denoBeka. [lo
mHeHuO JI. . TloueOyT, «B MONMUKYIETYpHOM 0OTIIE-
CTBE MHP U COTJIACHE MOTYT OBITH JOCTUTHYTHI TOJIBKO
B IpOIECCE YCTAHOBIIEHUS J1I0OPOCOCEACTBA U B3aHM-
HOTO JOBEpHs Ha OCHOBE OTHOIICHUH TOJIEPAHTHOCTI
[6].

Cospemennsie negaroru M. 1. Poxkos, JI.B. baii-
6opomoBa, M.A. KoBanb4yk BBIIETWIIH OCHOBBI TOJIS-
paHTHOMH KyJIbTYphI peO&HKA TOMKOIHLHOTO BO3PACTa, K
HUM OTHOCSITCSI «TIOHUMaHHE JETHMH 00IIeueoBeyde-
CKOM IIEHHOCTH, OTpaXKarolllell HPaBCTBEHHYIO OCHOBY
TIOBEICHHS JIeTel B 00IIEeCTBE, OOIIEHNS M B3aUMO/IeH-
CTBUS C JIIOJbMHU Pa3HbIX HALMOHAJIBHOCTEH U KYJIb-
TypHBIX Tpymnn. TonepaHTHOE OTHOLIEHUE K MUPY H0-
IIKOJIFHMKA BO3HMKAET Ha OCHOBE 3HaHWI peOeHKa o
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pa3nuuusX B KYyJIBTYPHBIX TpaIuluUsAX, IpaBHIaX
JKA3HU JIIOJIEH pa3HBIX HAIMOHAIBHOCTEH, BO3PACTOB,
[IEHHOCTHBIX MTPHUOPHUTETOB; 00 0COOSHHOCTSX MOCTPO-
€HHs TO3WTHBHBIX B3aMMOOTHOIIEHHH C IPYIHMH
moasMu» [7].

B Hacrosmiee BpeMs B paboTe JOIMIKOIBHEIX 00pa-
30BaTENbHBIX YUPEXKACHUH YJENIeTCsl HeA0CTaTOUHOe
BHHMaHHE OpPTaHHU3aLUK pabOTHI IIEAAaroros, B3anMO-
JICHCTBUIO C POIUTENSIMU C LIEIbI0 BOCIIMTAHUS dTHU-
YECKOHN TOJIEPAHTHOCTH Yy JE€TEH CTapLIEro NOLIKOIb-
Horo Bo3pacra. [IpobieMa cocToUT B TOM, YTO y4acTt-
HUKH OOpa30BaTENbHBIX OTHOIICHWH HE OCO3HAIOT
3HAYMMOE BJIMSHUE B3POCIIOrO Ha pa3BUTHE TOJEPAHT-
HOCTH KaK HPaBCTBEHHOTO KauecTBa pedeHka. Takxe B
JIOIIKOJILHBIX 00pa30BaTeNbHBIX YUPEXKICHUSIX Pa3BH-
BalOIIasi MPEIMETHO-TIPOCTPAHCTBEHHASI CPEZA, BIHSA-
IOIIas Ha BOCIIMTAHHE OCHOB STHUYECKOH TOJIEPAHTHO-
CTH y JIeTeH, o0oramieHa HeI0CTaTOYHO.

Ha nepBoM stane uccienoBaHusl HaMH ObLTH pac-
CMOTPCHBI TE€AArOTHYECKHE YCIOBUS (HOPMUPOBAHUS
OCHOB 3THHYECKOH TOJIEPAaHTHOCTH Yy JIeTeH CTapIiero
JOIIKOJIFHOTO BO3pacTa B MPONECCe OpraHU3alnuy Wr-
POBO IESITEILHOCTH, a TAKXKE OMpe/iesieHbl 0COOSHHO-
CTH TIPOSIBIICHHSI OCHOB 3THHYECKOW TOJIEPAHTHOCTH y
JIeTeH CTapIIero AOMIKOIBHOTO BO3pacTa.

Hamu 6butH poBe/ieHbl AMarHOCTHYECKHE METO-
JVKH BBISBICHUS YPOBHSI MEXHAIMOHAIHHOTO 00IIIe-
HUS JIeTeH CTapIlero JOIIKOJIBHOIO BO3pacTa «YTOCTH
koHperoit» u «CectpeHkm», paspabortanubie D. K.
CycnoBo#i, KOTOpble MO3BOJMIN INPOAaHAIN3UPOBATH
0COOCHHOCTH 3THHYECKOH TOJIEPAHTHOCTH M OIIpEAe-
JIUTH JanpHeHnyo paboTy mo e€ BOCIUTaHUIO. MeTo-
IUKa «YTOCTH KOH(ETON», IeTbi0 KOTOPOH SIBISIETCS
OmpeNeNieHue YPOBHSA C(HOPMUPOBAHHOCTH TOOpPOKE-
JATeNILHOTO OTHOLICHUS Y AETeH K INpeICcTaBHTENSIM
Pa3NUYHBIX HAIlMOHAJIBHOCTEH, MO3BOJMJIA HaM BBI-
SIBUTH, STOUCTHYHBI JIM I€TH WM OTJIMYAIOTCS J100po-
TOM, OKa3bIBAIOT JIM OHU KOMY-HUOYIb MPEANOYTCHUS
WIN OIMHAKOBO J0OpO’KeNIaTeNnbHbl KO BCEM, KaKOBa
MOTHBHPOBKa HX BbIOOpa. Meromuka «CecTpeHKu»
HarpaBjeHa Ha ONpe/esIeHue y AeTel MpeacTaBIeHni
0 TpaBMJIaX OTHOWICHWH K IIPEICTABUTENIAM JpYroit
HallMOHAJILHOCTH, @ UMEHHO IIPOsIBIICHNE T00poKesa-
TeNBbHOTO, HHAN((EPSHTHOTO WK HeT00pOKEeIaTEI b=
HOTO OTHOIICHHUS.

MBI IpHIIUTH K BBIBOAY, UTO OOJIBIIIAs YacTh JeTeH
OTHOCSTCS] K CpefiHeMY YpoBHIO (45 % nerei). Ilpen-
CTaBJICHHS JieTel 0 HapoJaaX, X TPAIUIHAX UMEET CHU-
CTeMHBIH Xapakrtep. [y neTeil XxapakTepHO HpOsBiIe-
HHUE HHTepeca K MPEICTABUTENSIM MHBIX HAIlMOHAIBHO-
CTeii: peOCHOK yrocTHII KOH(PETOH BCeX JeTel, CKa3aB
0 TOM, YTO OH X04eT ¢ HUMU NoApYkuthcs (Mumra 1.).
Jern 3HAOT CcHOCOOBI JPY)KECKHX OTHOIICHHH C
JETbMH JIPYTUX HalMOHAJIBHOCTEI: peOEHOK OTBETHII
«JleTr moIOM YT K IEBOYKAaM CHavaJla IO3HAKOMUTbHCS,
MIOUTPaIOT, a OTOM TOJIBKO noapyxarcs» (Kapuna O).
Jletn xapakTepu3yrOTCsS OTCYTCTBHEM HHTEpeca K B3a-
UMOJEHCTBUIO C TNPEACTaBUTEISIMH JPYTUX HAIHO-
HaAJIFHOCTEH: peOEHOK He TOCYMTal HYXXHBIM IOJe-
JMThCS KOH(peTaMu ¢ IpyruMu aetbMu (Cama A.).

Jlns1 BBISBJIEHUS MEarorMuecKuX yCIIOBUM, CIO-
COOCTBYIOIIMX BOCITUTAHHIO OCHOB 3THHYECKOH TOJIE-
PaAHTHOCTH y JIeTeH CTapIIero JONIIKOJIHFHOTO BO3PACTa,

Hamu OBLT OIpe/ieNieH ypOBEHb KOMIIETEHTHOCTH TIe/ia-
TOroB N0 TpoOieMe BOCHHUTAHHUS STHHYECKOH ToJe-
PaHTHOCTH Y eTeH CTapIlero AOMKOJIBLHOTO BO3PACTa.
AHaIm3 1MoKa3ai, 94To MpeodiiaacT BEICOKHH YPOBEHb
(75%) mpodeccuonanpHOM roToBHOCTH Tieaaroros. OH
MPOSBIIAETCS B IOHUMAHUH CYLIHOCTH MOHATHUS «3THH-
YecKasi TOJIEPaHTHOCThY, 3HAUUMOCTH CEMBH U 00pa3o-
BaTEIbHOIO YUPEKIACHHS B BOCIIMTAHUY OCHOB 3THUYE-
CKOH TOJIEPaHTHOCTH JeTeld. Taxke menaroru MMErOT
MIPECTaBICHAS 00 OCHOBAX STHHYECKOW TONEPAHTHO-
CTH, NIPH IUITAHUPOBAHUU 00Pa30BATENBHOTO Ipolecca
MMHU YUYUTBIBAIOTCS KYJIbTYPHBIE, HALIMOHAJIBHBIE OCO-
OeHHOCTH JIeTeH.

J1s aHanu3a KOMIIETEHTHOCTM POJUTENEH IO
npo0iieMe BOCIIUTAHUS OCHOB THHYECKOH TOJIEPAHT-
HOCTH y I€TeH CTapIlero A0MKOILHOIO BO3pacTa HAMU
OBUIO MIPOBE/ICHO AaHKETHPOBAHUE, KOTOPOE ITO3BOJIMIIO
BBISIBUTH YPOBEHbB IIPEACTABICHUI O BOCTIUTAHUU ATHH-
YEeCKOH TOJICPAaHTHOCTH M HE0OX0IMMOCTH ero Gopmu-
poBanus y nereil. [lo pesynpTaTaMm aHKETUPOBAHUS Y
ponuTtesneil JOMUHUPYET BHICOKHH ypoBeHb (85%). Po-
JUTENIM, OTHECEHHBbIE K JAaHHOMY YpPOBHIO, CUMTAIOT,
YTO TJIaBHAas POJIb B BOCIIMTAaHUM OCHOB STHHYECKOM
TOJIEPAHTHOCTH MPHHAUICKUT UM caMuM. OHU 0100-
PAIOT OOIIEHNE CBOMX AETEH C MPEICTaBUTEIISIMH JPY-
TUX HAaIIMOHAJIBHOCTEH U CYUTAIOT MOJIC3HBIM TaKoe 00-
HICHUE, TAKXKE POJUTEIIH CUUTAIOT HEOOXOIUMBIM BOC-
MUTaHHUE OCHOB ATHUYECKOIl TOJIEPAaHTHOCTH y JeTeH.

B pesynbrate skcneptusbl «lleHTpa KpaeBene-
HUsD» OBLIO BBISBIEHO JOCTaTOUYHOE KaueCTBO YCIOBUMN
pa3BHBaroOIIEH NPeAMETHO-IIPOCTPAHCTBEHHONW CpENBbI.
IIpocTpaHCTBO TPYIIBI OCHAIIEHO MaTepHalaMu U
000pyIOBaHUEM B IOCTATOYHOM KOJIMYECTBE, HEOOXO-
JUMBIM JUIs ()OPMHUPOBAHMSI OCHOB 3THHYECKOH TOJIe-
PaHTHOCTH y AE€TEW CTapLIETO JAOMIKOIBLHOTO BO3pacTa.

BrIensnoskeHHOE MO3BOJIAET CleNaTh BBIBOJI O
TOM, 4TO paboTa M0 BOCIUTAHUIO OCHOB ATHHYECKOH
TOJIEPAHTHOCTH HY’KHA, Ja)K€ €CNU BBISBICHO JOCTa-
TOYHOE Ka4e€CTBO YCJIOBHM.

Ienbio hopmMupyromero 3ramna UCCIeTOBAHMUS SB-
JIeTCS anpoOaIus MeJarorniaeckKuX yCIOBHH, CIIOCO0-
CTBYIOIIMX BOCIIUTaHUIO OCHOB 3THHYECKON TOJIEPAHT-
HOCTH y JAETel cTapliero AOUIKOJBLHOTO BO3pacTa B
IpoIIecce OPraHU3aluU UIPOBOH IEATEIFHOCTH.

3amaun  QopMupyromero SKcrepuMeHTa: .

OmnpenenuTs 3Tanbl ¥ cofep)kaHue o0pa3zoBa-
TENILHOW JNIeATENPHOCTH B paMKax (HOPMHUPYIOIIETO
sTana uccienoBanus; 2. Pa3paboraThk mmaHsl paboTh
OV 1 TeXHOJIOrMYeCKHe KapThl € LEJIbIO MOBBIILIEHUS
3¢ (GEKTHBHOCTH NEIArOrMYeCKUX YCIOBHHA BOCITHTA-
HUSI OCHOB ATHMYECKOH TOJIEPAHTHOCTH JAETeH cTrap-
IIEro JOIIKOJIEHOTO BO3pPAcTa B IPOIECCe UIPOBOH Jie-
areabHOCTH; 3. OO0OraTWTh MPEeAMETHO-TIPOCTPaH-
CTBEHHYIO Cpelly B «lleHTpe kpaeBeneHus» B JIOVY; 4.
[IpencraBuTh MOCIEIOBATENEHOCT PeATU3AINH TTea-
TOT'MYECKUX YCJIOBUI (POPMHUPOBAHUS STHUUECKOH TO-
JIEPaHTHOCTH y JEeTeH CTapIiero JOIIKOJIBHOTO BO3-
pacta B ycnosusix JJOO.

| atan. Lenb: pacmmpsTh IpeaCcTaBICHUS 1EeTeH O
HapoJax U BbI3BaTh UHTEPEC K yBAKUTEIBHOMY OTHO-
IICHUIO K TPEICTABUTEISIM APYTHX HAMOHAIBHOCTEH
rocpeacTBoM oboramenust «LleHTpa kpaeBeneHUs» B
rpynre I0Y. Hamu onpeniesieHs! HEHTPHI TPeAMETHOH
pasBuBatoIieil cpensl (MpeacTaBUM  (QparMeHT B
Taodm.1).
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Tabuumna 1

Hanpagienusi aMiinukanuy pa3BUBaKOINeil MPeIMeTHO-NPOCTPAHCTBEHHOH Cpe/ibl IPYNIbI.

Tema nenens

3amgaun

O0pazoBaresibHbIE IEHTPHI B IPYIIe

1. Mos
CTpaHa.

rocynap-

Mockaa.

CHUMBOJIBI

crBa. [ mas-
HBINA TOpoJ -

TOM, uTO Poccust — MHO-
FOHAIMOHAIbHAS
CTpaHa, CTOJIHMIA
MockBa, IMeromas roc-
YIApCTBEHHYIO CHMBO-
JHKY.

2. ®opMupoBath yBa-
JKATEJIbHOC OTHOILICHHE
Kk cBoeit Ponune — Poc-
CHH, 9yBCTBO TOPIOCTH.
3. CrocobcTBOBATH pas-
BHTHIO CIIOCOOOB HC-
MOJIb30BaHUS  KOMIIO-
HEHTOB KYJbTYpHl Ha
MIPAKTUKE

Ientp urp LleHTp KpaeBeAeHUs IlenTp KHUTH
1. ®opmupoBath npea-|/uaakTuueckue Urpsl: Kaproteka: mnocnoBulel,
Kykinel B HanoHanb-
craBienust pebenka o|«Hapombt Poccuny, 3arajgku o Ponune

«Cobepu repo», «Kro
rae xkuBer», «Hapon-
HBIE YMEJIBIBI»
Marepuansl mjs  Cro-
JKETHO-POJIEBBIX  UTP
(«ITyTtemecTBue (o)
Poccuny, «Iyreme-
CTBHE B CTpaHy
TIPYKOBI»).
pasHble BHIBI
HopTa.
HacroneHo-nieuaTHas
urpa «llIyremectByem
IO TPAJULHAM HapOoJIOB
Poccuny.

TpaHc-

HBIX KOCTIOMax, HII-
JIOCTpalUH, JAEMOH-
CTpallMOHHBIM  Marte-
puan «Mos Ponuna —

X/m: M. TlpumBua «Most
ponuna», C. bapy3aun
«CrtpaHa, rne Mbl OKH-

Bem», II. BopoHbko
Poccus», «Haponsl

«JIyyme Her pogHOro
Poccun»;  rocynap-

Kpas».
CTBEHHasi CHMBOJIMKA
(¢mar, Tepd); ot-

KPBITKH, KapTUHKH O
MockBe; MaKkeThl KH-
JMIL JIFOEH pa3HbIX
HapoJoB, kapra Poc-
CUH, MaTepuajbl IO
HapOJIHBIM IIPOMBIC-
Jam

Il sTam. Ilens: mpuoOlIcHHUE AeTeH K HApPOIHOU
KyJIbType, pa3BHTHE JOOPOKENATEILHOTO U YyBaXKu-
TENBHOTO OTHOILICHHUS K TPEICTABUTEISIM UHBIX HAIM-
OHAJILHOCTEH MPH MPOBEACHUHU 3aHSTHIL, UTP U UCIIONb-

30BaHMM paboueil TeTtpagu «YTO MBI 3HaeM O Hapo-
nax?». Hamu pa3paboTaHbl IUIaHbI ¥ TEXHOJIOTHYECKHE
KapThl 3aHATUH C ACTHMHU (IIPEACTaBUM (parMeHTHl B
TalI.

2u3).
Tab6mumna 2

TakTH4yeckoe INIAHNPOBAHHE 110 IPUOPUTETHOMY HANIPABJIEHHIO
COLHATbHO-KOMMYHHKATHBHOI'O Pa3BUTHSL.

Tema ne-
b1 (S 74

Tema nesrennb-
HOCTH

3amaun Mo 0Opa3oBaTeNbHON 00-

JJaCTHu

OXuaeMblil IaHUPYEMBIN Pe3yIbTaT

Harm net-
CKUH can

becena «Xo-
[POIIIO MITH
[JIOXO0»

TOM,
(ILIOXOY

1. PacmumpsiTh NpeacTaBiIeHUs O
4TO

2. Oco3HaBaTh BaXXHOCTH OIIEHU-
BaHUS CBOMX IIOCTYIIKOB H IIO-
CTYITKOB CBEPCTHUKOB

3. ®opMupoBaTh yMEHHE OICHH-
BaTh CBOU TOCTYNKH U TOCTYIIKH
CBEPCTHHKOB

TaKoOC «XOpPO1IOo»,

1. HazpiBatoT 2-3 XOpOIIMX U IJIOXUX MOCTYIKOB,
COBEPIIAEMBIX IETbMHU

2. HaswBarot 2-3 mpu3HaKa MpOSIBICHUS HET00-
[POXKENATENbHOTO OTHOWICHHUST JpPyr K JAPYTY|
(31004, J105Kb, 00ua)

3. BeigenstoT 1-2 crioco0oB OlleHUBaHUS MTOCTYTI-
KOB (CpaBHEHHE, CIIOBAa B3POCIHbIX, OOLIETIPHHS-
ThIe TIPABIIIA)

MBI
ymeeM
TPYKHUTb

«[IpaBuina 06-
[ICHHSD»

HIKaAMH,
IeCTBUS

1. ®opMupoBath MpeacTaBICHHUS]
0 TpaBUIIaX OOIIEHHUS CO CBEPCT-

2. Oco3HaBaTh BaXHOCTH J00pO-
PKeTaTeTbHOTO
CBEpCTHUKAMHU
3. ®opMupoBaTh YMEHHE BHICTpa-
MBaTh KOHTAKT, B3aMMOJECHCTBHE
CO CBEPCTHHKAMHU

IIO3UTUBHOT'O B3aHWMO-

00IIEHUS co

1. HaspiBaroT 2,3 npaBuia 0OIIEHHS CO CBEPCTHH-
KaMU (TIPOSIBIISITh HHUITHATHUBY, IIOMOTaTh, IPOSIB-
s1Th ApyKeTI00He)

2. HazpiBaroT 1-2 mpu3Haka q00posKenaTeIbHOrO
OOIIEHUsT ¢ APYTUMH JETbMHU (OTCYTCTBHE CIIO-
[pOB, ccop, 0On, 0OOMaHOB).

3. Beygenstrotr 1 mpuMeHstoT 2-3 croco0a BEICTpa-
MBaHUS OOIIEHUS CO CBEPCTHUKAMH (1aTh 3HATh,
[4TO BBI 3aMHTEPECOBAHBI B OOIIEHNH, HAYATh Pa3-

rOBOP, 3a1aBATb BOIIPOCHI 1 OTBC‘IaTL).
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KaJjiengapHblii MeCIYHBII MJIaH.

Tabmuua 3

Peanburlie
3HaYMMBIE
COOBITHS

COHI/IaHLHO-KOMMyHI/IKaTI/IB-

Henens
HOE pa3BUTHE

Ilo3naBarenbHOE Ppa3BUTHUC

PeueBoe pazButue

1. ®opmupoBaTh MPEACTAB-
JICHUSI O BAXKHOCTHU TOOpOXKe-
aTeNIbHOrO OTHOIICHHS K
OKPYXAIOLIUM, XOPOIIHX I10-
CTYIKOB.

2. Oco3HaBaTh BaXHOCTh
YB&KHUTEIBHOTO OTHOILICHHUS
K OKPY)KAIOIIUM.

3. Pa3BuBaTh yMEHUE YBAXKH-
TENBHO B3aMMOJICUCTBOBATH
C OKPY)KAIOIIUMH JIFOJIbMH,
COBEpIIATh XOPOIIME  I10-
CTYIIKH.

Jlenp 100-
pBIX e

Ham ner-
CKHUH caj

1. ®opmupoBars 3HaHUS 00
0COOEHHOCTAX  J00poKesna-
TEILHOTO OTHOILEHHUS, XOPO-
[INX ITOCTYIIKOB.

2. Pa3BuBaTh MHTEpEC K CO-
BEpIICHUIO XOPOILINX  II0-
CTYIIKOB, K I0OpOKeIaTenb-
HOMY OTHOILICHUIO K OKpYKa-
IOLIEMY MHUDY.

3. Pa3BuBaTh CIOCOOHOCTH
MIPUMEHSATH IIPUEMbI B3aUMO-
JCUCTBUSL C OKPYKArOUIUMHU
JIIO/IMH, COBEpILATh J00phIe
Jena.

1. ®opMupoBaTh IpeACTaB-
11eHHs 00 0COOEHHOCTSIX CO-
CTaBIICHUS pacckasza o J100-
pBIX JlelaX H BEXKIUBBIX
CJII0Bax.

2. Oco3HaBaTh BaXHOCTH
YMEHHUsI OTUCHIBATh J00pbIC
U IUIOXHE IEHCTBHSI, HA3bI-
BaTh BEXKJIUBLIE CI0BA.

3. ®opmupoBaTh yMEHHUE
COCTaBJIATh pacckas o J100-
PBIX JelaX M BEXKIIMBBIX
CIIOBaX.

1. Pa3BuBath mpeacrasie-
HHSA O Ba)XKHOCTHU IO3UTHB-
HOT'O B3aMMOJCHUCTBHUS CO
CBEpPCTHUKAMU

2. Oco3HaBaTh BaXXHOCTH
YBaXKUTEIBHOTO OTHOLIE-
HUS K CBEPCTHUKAM

3. Pa3BuBaTh CII0COOHOCTH
B3aMMOJENCTBOBATh, 00-
IaThCSI CO CBEPCTHUKAMH

Mmu1

ymeeM
JIPYXKHUTh

Jlenp
JIOOPOTHI

1. Pa3BuBath mpencrasie-
HHUS O CII0cO0ax TO3UTHUB-
HOTO B3aUMOJEUCTBUSA CO
CBEPCTHUKAMU

2. PazBuBaTh nHTEpEC K 00-
LIEHUIO CO CBEPCTHUKAMU
3. Pa3BuBaTh yMEHHUE HC-
TI0JIb30BaTh CIIOCOOBI ITO3H-
TUBHOTO B3aMMOJEHCTBHUS
CO CBEPCTHUKAMHU

1. ®opmupoBaTth mpen-
CTaBJICHHS O PUEMAaX BbI-
CTpavBaHUS JAHANOra CO
CBEPCTHHKAMH

2. Oco3HaBaTh BaXHOCTH
YMEHUS BEICTPANBAaTh
JUAJIOT C APY3bsIMH

3. PasBuBath cmocoO-
HOCTH OecenoBaTh, BBI-
CTpauBaTh IO3UTUBHBIN

JAraJior Co CBEpCTHUKaMU.

Il stan. Ilens: coBepiIeHCTBOBATH MPOSIBICHUE
STHUYECKON TOJEPAHTHOCTH NAEThMHU CTapIlIEero Jo-
IIKOJILHOTO Bo3pacta. Ha ganHOM 3Tame Hamu Oblia
OpraHM30BaHa  HEMOCPEJCTBEHHO-00pa3oBaTeNbHas
JIESATENBHOCTD C JI€ThMH.

Hnsa onpeneneHus 3PQPEKTHBHOCTH MPOBEICH-
HOTO HCCJICIOBAHU, HAMU OBUI NMPOBEJCH KOHTPOJIb-
HBII Cpe3, a TAK)Ke OIpeiesieHa MON0XKHUTEIbHAs AUHA-
MUKa Yy JIeTell SKCIIEPUMEHTAIbHON IPYIIIbL: Ha BBICO-
KOM ypoBHe — 65% nereil.

BriBonbl uccnenoBanus. IlomydeHHble naHHbIE
WCCIIEIOBaHMs TO3BOJIMJIA HAaM BBIABUTH YpPOBEHBb
c(hOPMHUPOBAHHOCTH AITHUYCCKON TOJCPAHTHOCTH Y JIe-
Tel CTapIero JOIKOJILHOTO BO3pacTa, 000CHOBATH Tie-
JIarOTMYECKHe YCIIOBUS, HAlIpaBJICHHbIE Ha €€ BOCIIUTA-
HHUE B MIPOLIECCE OPTaHU3AIMH UTPOBOH JESITEIHLHOCTH.
Ilenarornueckue ycioBUs BOCIIUTAHUSI OCHOB 3THUYE-
CKOH TOJIEPAaHTHOCTHU y JETEH cTapIlero JOUIKOJIbHOTO
BO3pacTa BKJIIOYAIOT B ce0s: CO3JaHUE MPEAMETHO-
MPOCTPAHCTBEHHOH CPEJbl; COBMECTHYIO pabOTy Tena-
TOroB U POJIUTEIIECH, HAIIPABJICHHYIO Ha BOCIIUTAHUE IT-
HUYECKOW TOJEPAHTHOCTH Y JIETEH; OpraHU3aIHI0 00-
Pa30BaTENbHON JESITENTLHOCTH C ACTHMH 110 MPHOOIIIE-
HUI0O K HAPOJHBIM TPAAMIHIM, (HOPMHUPOBAHUIO
WHTEpeca K OOIIEHUIO ¢ IETbMH Pa3HBIX HAI[MOHAIHHO-
CTeH, a TaK)Ke OPTaHHM3AII0 UTPOBOU JESITEIHbHOCTH,
CMOCOOCTBYIOIIEH pEIIeHUIO MPOoOJIeMbl HCCIea0Ba-
HUSL.
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ANTIPODES IN SPACE *?

Abstract
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The article shows that the special theory of relativity (STR) created in the last century was based on postulates
due to the lack of the required experimental information and turned out to be incorrect, as its principle of light
speed non-exceedance was refuted by studies of special processes in linear electric circuits in the 21st century.
Therefore, an alternative version of the STR has been proposed. Its relativistic formulas imply the existence of
numerous mutually invisible parallel universes and antiverses. It is explained how they can be seen. And in these
antiverses are antimatter, as well as anti-space and anti-time.

Keywords: Imaginary numbers, Special theory of relativity, Invisible universes, Multiverse, Hyperverse, An-

timatter, Anti-space, Anti-time

1. Introduction

In 1826, when Georg Simon Ohm discovered the
law named after him, the science of physics did not yet
exist. There was a natural philosophy. Alexander
Grigorievich Stoletov wrote in this regard: “...physics
especially tempted natural philosophers. What a favor-
able theme were electrical phenomena for the most ri-
otous imaginations... Attractive and vague deductions
were in the foreground: hard work of experimenter and
exact mathematical analysis were not honored; they
seemed superfluous and harmful in the study of na-
ture...”. And in 1828, Ohm was fired by personal order
of Minister of Education for publishing his physics dis-
coveries. The senior official believed that the use of
mathematics in physics was unacceptable.

In 1897, Charles Proteus Steinmetz proposed his
interpretation of Ohm’s law in respect to linear AC cir-
cuits [1]. Now it is daily used by millions of engineers
in their practice. Moreover, in addition to its direct pur-
pose of calculating electrical circuits it also proved
physical reality of imaginary numbers in the simplest
and most convincing way, and thereby refuted gener-
ally accepted version of the special theory of relativity
(STR).

However, the STR had to be first created and then
refuted. And such a version of the STR was created by
efforts of Joseph Larmor [2], Nobel laureate Hendrik
Antoon Lorentz [3], Jules Henri Poincaré [4] and Nobel
laureate Albert Einstein [5] in the 20th century. Due to
the lack of experimental data required for its creation,
that were obtained only in the 21st century, it was cre-
ated using the postulates, i.e. assumptions from which
the principle of light speed non-exceedance turned out
to be incorrect.

But that’s not a big deal. Ultimately, all scientific
theories are created as a result of identifying and cor-
recting the errors of previously created theories. And

then, sooner or later, they are inevitably refuted by sub-
sequent newer theories. Otherwise, science would not
have developed. Therefore, this article further proposes
a corrected version of the STR.

2. Refutation of the principle of light speed
non-exceedance

Since the principle of light speed non-exceedance
in the generally accepted version of the STR, set forth
in all university and school textbooks of physics, has
still been believed to be true, it will be necessary to ex-
plain why this is not so and why this principle, which is
just a postulate, since it has never been proven by any-
one, turned out to be in demand.

That is because the relativistic formulas obtained
in the generally accepted version of the STR couldn’t
be explained by its creators. For example, the relativ-
istic mass M, apparently, takes imaginary values at
hyper-light speeds, when V > C, in the Lorentz-Ein-
stein formula

m,
m=——— )

1-(V,)’

where My is the rest mass of a moving physical

body (e.g. elementary particle);

M s the relativistic mass of a moving physical
body;

V s the velocity of a physical body;

C is the speed of light.

However, the authors of the STR did not know
how to explain such a result. As well as no one could
explain physical meaning of imaginary numbers 400
years before them. Admittedly, today no one can do it
so far. Indeed, everyone knows what 2 kg is, but, no

one knows what 2 i kg is, where i =~+/—1 .

12 This is an extended version of the article “Antonov A.A. 2021 Antimatter, anti-space, anti-time. Journal of Modern Physics.

12(5). 646-660".
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Figure 1. Graphs of functions (1) and (2)

Even if the relativistic mass m at hyper-light
speeds, when V> C, in function (1) corresponded to
real numbers, then its graph would still be inexplicable
in this velocity range (see Figurela), since it corre-
sponds to a physically unstable process that cannot ex-
ist in nature. Consequently, formula (1) is incorrect and
that is why it could not be explained.

After all, physical reality of imaginary numbers
has been proven and explained in publications [6] -
[21]. In order not to repeat these proofs, we only note
that it follows from them that if the principle of light
speed non-exceedance were true:

* no shock oscillations such as tsunami, Indian
summer, noise of bells, piano music could exist in na-
ture, and even a kid’s swing couldn’t swing after being
pushed by parents;

 there could be no resonance in electric circuits,
as well as no electric filters could exist; and thus, there
would be neither television, nor telecommunication,
nor radiolocation, nor many other things without which
modern life would be unthinkable;

* even Ohm’s law in Steinmetz’s interpretation
would not exist.

Since, in accordance with Ohm’s law in
Steinmetz’s interpretation, inductive and capacitive re-
actances the values of which are imaginary numbers,
are measured by the devices available in each radio en-
gineering laboratory, this unambiguously proves their
physical reality. After all, it is exactly the ability to reg-
ister with devices X-ray, radioactive, ultraviolet and in-
frared radiation, infra and ultrasound, magnetic field,
atoms and subatomic particles, as well as many other
physical entities that are not registered by the human
senses, proves their physical reality. Why, then, a sim-
ple and cheap experiment using an ordinary tester (see
Figure 2), in physics is less convincing in solving the
problem of proving physical reality of imaginary num-
bers than the unique expensive OPERA and ICARUS
experiments at the Large Hadron Collider?

In fact, since mathematics is the unique universal
language of all exact sciences, the correct mathematical
interpretation of, let’s say, radio engineering and any
other experiment is indisputably convincing for all
other exact sciences. After all, the Nature is unique, and
only people, solely because of their barrenness of intel-
lect, invented many sciences to describe it.

Figure 2. And his is all thét is needed instead of the Large Hadron Collider for the experimental proof of the
physical reality of imaginary numbers.
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Due to experimental proof of the principle of
physical reality of imaginary numbers in the STR, the
principle of light speed non-exceedance is no longer re-
quired and there is a need for corrected relativistic for-
mulas that allow explaining STR at speeds V> C .

3. Relativistic formulas of the corrected version
of the STR

How can corrected relativistic formulas be ob-
tained? Different approaches can, actually, be proposed
to solve this issue. And one can reason as follows [22].
The graph of the corrected Lorentz-Einstein function in
the range of velocities , must in some respect be similar
to the graph of this function in the range of velocities .
For example, as in Figure 1b. A simple and understand-
able analytical description can be offered for such a
graph

mo (i) mo (i)

mz\/l—%—q)2 T

where (= I_%J is the ‘floor’ function of argu-

O]

ment % in discreet mathematics (see Figure 3a);

wW=V—(qc is the local velocity (see Figure 3b),
the meaning of which will be explained below.

Other relativistic formulas can be corrected in a
similar manner.

4. Explanation of relativistic formulas of the
corrected version of the STR

A simple explanation can be proposed for the sim-
ple formula (2). The quantity q=0 obviously corre-

sponds to our visible universe, which is assumed to be
the one and the only in the existing version of the STR.
However, this version turned out to be incorrect, as its

principle of light speed non-exceedance had been re-
futed.

Therefore, the quantity =1 corresponds to an-

other really existing universe, for which v=w+1c
follows from w=v —1c,i.e.weget c <V < 2C for
0 < w< c. In other words, another adjacent universe
is beyond the event horizon and therefore is invisible to
us. Therefore, let it for definiteness be called a tachyon
universe, like subatomic particles possessing superlu-
minal speed. Herewith, we get M = moi for a tachyon

universe from the formula (2).
By a similar argument let our visible universe be
called a tardyon universe. For our tardyon universe

m=m,.

Subsequently, the quantity =2 corresponds to
one more really existing universe, for which
V=w+ 2C follows from w=v—2cC, i.e. we get
2c <v < 3c for 0 £ w < c. Consequently, this one
more universe is also beyond the event horizon and

therefore is also invisible to us. It is also invisible to the
adjacent universe that is closer to us. Herewith, we get

M = —mM, for this universe from the formula (2). That
is, this universe can be called an antiverse in relation to
our universe.

The quantity =3 corresponds to one more re-
ally existing universe, for which v = w + 3c follows
from w=v—3cC, ie. we get 3c<v<4c for
0 < w< c. Consequently, this universe is also be-
yond the event horizon and therefore is also invisible to
us and to other universes. We get M= —imo for this

universe from the formula (2). And therefore let it be
called a tachyon antiverse. Etc.

q

w

a

b

Figure 3. Graphs of functions q(v) and w(v)

Hence, it turns out that we live in the Multiverse
containing a plenty of mutually invisible universes, ra-
ther than in a unique visible universe as asserted in the
generally accepted version of the STR. Let this Multi-
verse be called a hidden Multiverse [23] - [27].

5. Dark matter, dark energy, dark space

Many interesting hypotheses of the Multiverse
have been proposed by now [28] - [35]. However, they
all are unverifiable, i.e. their truth or falsity can be
proven experimentally neither now nor in the distant
future. Therefore, they are of limited interest. Another
drawback is the fact that they do not anyhow explain

extremely incomprehensible phenomena of dark matter
and dark energy [36] - [48].

Such extreme incomprehensibility refers also to
the hypothesis of the visible Monoverse in the generally
accepted version of the STR, about which Albert Ein-
stein spoke very clearly: “Insanity: doing the same
thing over and over again and expecting different re-
sults”

However, the phenomena of dark matter and dark
energy can be quite explicable within the framework of
the hypothesis of the hidden Multiverse. Besides the
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phenomenon of dark space can also be discovered and
explained:

» invisibility of dark matter and dark energy is
explained by the fact that they are actually neither mat-
ter, nor energy, nor any other material physical sub-
stance, but only images (though not optical and still less
electromagnetic, but gravitational), a sort of a shadow;

« impossibility of detecting any of the chemical
elements known to us in the composition of dark matter
and dark energy is also explained by the absence of any
material content in them, since they are just images;

» at the same time the phenomenon of dark mat-
ter is evoked by invisible parallel*® universes of the hid-
den Multiverse adjacent to our visible universe;

» the phenomenon of dark energy is evoked by
other universes except for our visible universe and in-
visible parallel universes of the hidden Multiverse ad-
jacent to it;

+ in addition, the phenomenon of dark space is
similarly evoked by invisible universes outside the hid-
den Multiverse;

« universes located in and beyond the hidden
Multiverse together form the Hyperverse.

6. Analysis of WMAP and Planck spacecraft
data

However Albert Einstein did not exclude such cor-
rection of the STR in future. He wrote: “No single idea,
which I would be sure that it will stand the test of time”.
And he was absolutely right. After all, if this were not
so, then the development of science would be impossi-
ble.

An example of the structure of such a hypothetical
hidden Multiverse is shown in Figure 4. As can be seen,
the universes drifting in the extra spatial dimension are
interconnected through portals

o Ve

< Umversef_\\\

2 S~

> >
e~ i1 <
S »Unlu(e@f;r\‘}\\\
l'l E /“3 _
A g --
< Universe =,

P ~
lfy/\

Figure 4. The screw structure of the hidden Multiverse corresponding to the formula (2), which illustrates the
existence of other Multiverse beyond its borders

13 Since, despite their infinity, these universes do not inter-
sect anywhere
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[49], [50] indicated by single two-sided arrows.
The portals arise due to shallow mutual local penetra-
tion of the universes into each other. Moreover, the end
universes in such a helical structure, evoking the phe-
nomena of dark matter and dark energy, are connected
with the universes of dark space.

In order not to repeat the mistake of Albert Ein-
stein due to erroneous assumptions, it is useful to check
these results for compliance with the data obtained in
the 21st century by the WMAP [51] and Planck [52]
spacecraft. According to the WMAP data, the entire
universe (in fact, the entire hidden Multiverse, as sug-
gested in the article) is 4.6% of baryonic matter, 22.4%
of dark matter and 73.0% of dark energy. According to
more recent Planck data, the entire universe (in fact, the
entire hidden Multiverse) is 4.9% of baryonic matter,
26.8% of dark matter and 68.3% of dark energy.

Based on these data, it is conceivable that mass-
energy of parallel universes of the hidden Multiverse
has largely averaged over billions of years of existence
as a result of the mutual exchange of their micro- and
mini-content through the portals (even if for some rea-
son their mass-energy in different universes turned out
to be different immediately after the Big Bang) and it is
equal to the mass-energy of our visible universe, with
precise accuracy.

Thus:

» according to Planck data, the hidden Multiverse
contains 100%/4.9%=20.4 parallel universes (accord-
ing to WMAP data 100%/4.6%=21.8 parallel uni-
verses), i.e. probably 20 ... 22 parallel universes;

» according to Planck data, the hidden Multi-
verse contains 26.8%/4.9=5.5 parallel universes (ac-
cording to WMAP data 22.4%/4.6%=4.9 parallel uni-
verses), evoking the phenomenon of dark space, i.e.
probably 5 ... 6 parallel universes;

« according to Planck data, the hidden Multi-
verse includes 68.3%/4.9=13.9 parallel universes (ac-

cording to WMAP data 73.0%/4.6%=15.9 parallel uni-
verses), evoking the phenomenon of dark energy, i.e.
probably 14 ... 16 parallel universes.

However, these results do not correspond to the
structure of the hidden Multiverse shown in Figure 4,
since our visible universe should have not two, but
5...6 adjacent invisible universes.

Admittedly, each tardyon universe in Figure 4 is
adjacent to one tachyon universe and one tachyon anti-
verse. And according to the above mathematical analy-
sis of the data obtained by the WMAP and Planck
spacecraft, each tardyon universe should have three
tachyon universes and antiverses. Therefore, the as-
sumption that the structure of the hidden Multiverse is
described by complex numbers and has one extra spa-
tial dimension turned out to be incorrect. In fact, the
hidden Multiverse has three extra dimensions and is de-
scribed by hyper-complex numbers

fors(X¥,2) +110+1,r +i35 [53], where the func-

tion fy,s(X,Y,2) describes distribution of material

content of the corresponding parallel universe with co-
ordinates in coordinates X,Y,Z, and the imaginary

units 1y, I, I3 are connected by the following relations

3)
iyiyiy = gl = igiyi, =—1  (4)
iisiy = iyigis = isiyi; =1  (5)

Lisa Randall wrote in this regard: “We can be liv-

ing in a three-dimensional space sinkhole in a higher-
dimensional universe”. And she was right.

7. Correction of relativistic formulas of the cor-
rected version of the STR

Repeatedly corrected relativistic Lorentz-Einstein
formula will be written as follows
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Figure 5. The structure of the hidden Multiverse corresponding to the formulas (6), (7) and (8)

mo (i) (i) (15)°  _ mo(in)*(i,) (i) (6)

T @ aF | i-(w)?
where W=V —(q+Tr+S)C is the local velocity

for the corresponding universe, which can take values

only inthe range 0 SW<C.
Other relativistic formulas can be corrected in a
similar manner [54] - [57]

A= )'(ip) (i)' 1= [V ~(a+r ) =
= A (i1) (i) (i)*y 1= (W)’
I =1o(iy (i)' (i3 )* (1= [V ~(q+ T+3)]? =

= Io(i1)"(iz )" (i3 )* 1= (W, )?

The structure of the hidden Multiverse corre-
sponding to the formulas (6), (7), and (8) can be as
shown in Figure 5. As can be seen, its quaternionics
[58], [59] structure differ from the one shown in Figure

4 in that it contains three tachyon universes iy ,1,,i3

and three tachyon antiverses 11,15, 13, which provides

three required extra dimensions. Thus, the six-dimen-
sional space of the hidden Multiverse (see Figure 5) has
three extra dimensions Q,r,S , where parallel uni-

verses are located, and three dimensions X, Y,Z, where

material content of each of these universes is located.
Moreover, the structure of the hidden Multiverse corre-
sponding to the formulas (6), (7) and (8) differs from
the one shown in Figure 4 by the fact that it contains
unidirectional portals corresponding to the formulas (4)
and (5) in addition to bidirectional portals correspond-
ing to the formula (3).

8. Antipodes in space

The 20th century turned out to be rich in outstand-
ing physical discoveries, such as special and general
theory of relativity, quantum mechanics, radio electron-
ics, radioactivity, X-ray, dark matter, dark energy, etc.
And if radioactivity and X-ray were almost immedi-
ately explained and used, dark matter and dark energy
have remained unexplained to this day.

Antimatter [42], [60], [61] is another no less in-
comprehensible astrophysical object than dark matter
and dark energy. It is now generally accepted that the
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Big Bang produced not only matter, but also antimatter.
Moreover, they were generated in equal quantities.
However, no antimatter has been found in any noticea-
ble quantities in our visible universe. It was obtained
only in the form of subatomic antiparticles and some
antiatoms, and also was found in some natural phenom-
ena in negligible quantity for a very short time*. Syn-
thesis of such antimatter was extremely expensive.

Thus, one gram of anti-hydrogen would cost $ 662.5
trillion.

So, where can antimatter in the form of antiverses
be found? And does it at all exist anywhere in this
form? It cannot apparently be in our visible universe,
since otherwise it

| 0 time +At

| >

-A t< antitime
a
VA
antispace
-X b
Y

Figure 6. Geometric interpretation of the concepts “anti-time” and “anti-space”

would annihilate with matter and the universe
would be destroyed. By the way, this fact is another ref-
utation of the generally accepted version of the STR.
Hence, it can be found only in another universe. And
the hidden Multiverse, unlike other hypothetical Multi-
verse, is quite suitable for this role, since it has anti-
verses. Moreover, tardyon and tachyon universes and
antiverses alternate in the hidden Multiverse in such a
way that they assuredly prevent their mutual annihila-
tion. Thus, the hypothesis of the hidden Multiverse
completely solves the problem of the existence of anti-
matter.

But the most interesting thing is that, just as for-
mula (6) implies the existence of antimatter in anti-
verses, from formulas (7) and (8) it follows that anti-
space and anti-time exist in the same antiverses. In the
same way as in the antipodes on Earth, the directions of
gravity are opposite to each other. Moreover, people
would find nothing unusual in these antiverses (as an-
tipodes on Earth), if they got there, since there operate
the same physical, chemical and other laws of nature as
in our visible universe.

Figure 6 shows a fairly obvious geometric inter-
pretation of these new concepts. As can be seen, time
and anti-time differ by the sign of the value appearing

14 For example, in 1995, CERN achieved a sensational suc-
cess at that time, having received nine antihydrogen atoms,
which lasted 40 billionths of a second.

in formula (7), and space and anti-space differ by the
sign of the value appearing in formula (8). Time and
anti-time, in addition, can differ in their different dis-
tance on the time axis from the common origin, which
depends on the time of occurrence of the corresponding
universes and antiverse. Figure 6, for example, depicts
a situation in which the universe and the antiverse arose
simultaneously.

9. How to see invisible universes

Thus, the hidden Multiverse is quite unusual in
many respects. This arouses some mistrust. Does it ex-
ist at all? Nature can give an unequivocal and convinc-
ing answer to this question only if its invisible universes
are seen. And they can be seen as follows [62], [63].

Since the sky maps of invisible parallel universes
are supposedly extremely different, their constellations
can be confidently distinguished from those observed
in the starry sky by observatories on Earth. Moving
along the Earth portals between our visible universe
and adjacent invisible universes, one can observe as the
star map of one universe is gradually replaced by the
star map of the adjacent universe. Therefore, all it takes
to make sure of existence of invisible universes is to
register differences between the constellations in the
starry sky in the portals from the constellations
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Main astronomical observatory of the National academy of science of Ukraine located in the anomalous zone

Figure.7.
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Figure 8. Scheme of an experiment to detect invisible universes by identifying differences as a result of compar-
ing the constellations of the starry sky in anomalous zones and outside anomalous zones
observed in the starry sky outside the portals.

What needs to be done to carry out such an exper-
iment is to find a portal and perform the astronomical
observation therein. And although it is clear that en-
trances to portals are located, at least, n some anoma-
lous zones, which are quite numerous on Earth, no one
has yet been engaged in the study of portals directly in
portals, since no one has needed it. And besides, it is
unsafe, since portals are a sort of invisible labyrinths.
Therefore, one can get lost there without an appropriate
portal orientation device (similar to marine compass).
Such a danger can be minimized, if such observations
are carried out at the very entrance to the portal, in the
anomalous zone. It is conceivable that some astronom-
ical observatories are already in the anomalous zones,
without knowing it. As, for example, the Main Astro-
nomical Observatory of the National Academy of Sci-
ences of Ukraine, which is located in the Holosiivskyi
forest, just 12 km from Kiev, the capital of Ukraine (see
Figure 7).

Therefore, an experiment in detecting invisible
universes turns out to be very simple and inexpensive
in this case. It consists in comparing computer images
of the same area of the starry sky provided by several
observatories located close to each other, at least one of

which being located in the anomalous zone (see Figure
8); and in revealing differences in the relative position
of the stars depicted in these images. If such an experi-
ment is successful, its significance for human civiliza-
tion will significantly exceed the significance of the
discovery of America by Columbus.

10. Conclusions

The answer given in the article to one of the ques-
tions from the list of unsolved issues of modern physics
‘where is antimatter?’ turned out to be simple and quite
logical: it is in the antiverses. At the same time, it has
been explained that there are many pairs of universes-
antiverses in nature. And therefore there are many anti-
matters. Moreover, it has been explained that, in addi-
tion to antimatter, there is anti-time and anti-space in
the antiverses. And there are also many of them.

The concept of anti-time allowed us to answer an-
other question from the list of unsolved problems of
modern physics ‘why does time have a direction?’ It
turned out that the ‘arrow of time’ concept is incorrect,
i.e. contrary to popular belief, time can be not only pos-
itive, but also negative. This is how it happens in the
cosmic antipodes - universes and anti-universes.
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But in order to answer these questions, we first had
to answer one more question from the same list ‘are
there invisible parallel universes?’. And the article not
only makes it clear that they exist in the Multiverse,
which we have called hidden, but also why they are par-
allel and invisible. It also clarifies how and where on
Earth invisible universes can be seen.

But the answer to the third question was obtained
in the process of answering two more questions from
the list of unsolved issues of modern physics ‘are there
extra dimensions?’ and ‘what is dark matter and dark
energy?’. Due to mathematical analysis of the data ob-
tained by the WMAP and Planck spacecraft it has been
concluded that our hidden Multiverse has a quaternion
structure in six-dimensional space. And the phenome-
non of dark matter and dark space is explained by the
existence in our visible universe of a gravitational wave
background generated by the rest of the invisible uni-
verses of the hidden Multiverse.

All these answers to the questions from the list of
unsolved issues of modern physics became possible af-
ter receiving an answer to one more question, although
from the list of unsolved issues of modern mathematics,
‘can imaginary numbers be physically real?” An affirm-
ative answer has been obtained as a result of theoretical
and experimental studies of special processes in linear
electric circuits, which made it possible to prove the
general scientific principle of physical reality of imag-
inary numbers that, in its turn, refuted the principle of
light speed non-exceedance in the STR. And this ena-
bled us to assert that the relativistic formulas obtained
in the generally accepted version of the STR are incor-
rect; they have been incorrectly explained and entailed
wrong conclusions. Therefore, attempts to solve the
above-mentioned and other physical issues within the
framework of this theory were certainly destined for
failure.

Thus, it is logical to conclude that the version of
the STR presented in textbooks is outdated, since it
does not correspond to the experimental data obtained
in the 21st century, and therefore it hinders the devel-
opment of modern physics.
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MMPOBJEMA B TIPO®ECCUOHAJILHOM OBPA3OBAHUHA PA3BUTHUSA ®UIUUYECKOM
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Abstract

The article presents in sufficient detail the special methods in the internal affairs bodies of the Russian Fed-
eration of purposeful practical application in the process of psychological training by police officers for effective
service in the Internal Affairs Department.

In higher education institutions of the Ministry of Internal Affairs of the Russian Federation in the process of
professional professional education of young cadets and students of educational institutions of the Internal affairs
bodies of the power structures of the internal affairs bodies of the Ministry of Internal Affairs of the Russian
Federation cadets and students to perform tasks in the conditions of professional education of young cadets and
students of educational institutions of the internal affairs bodies of the power structures of the internal affairs
bodies of the Ministry of Internal Affairs of the Russian Federation. Professional training in Russian educational
institutions is based on the formation of high emotional and volitional stability, memory, the physical component
of competence and the development of professional skills in our opinion.

Annomauus

B cmamve docmamouno noopobno npedcmasgnenst cneyuaibhvie Memoovl 8 OP2anax enympenuux oei Poc-
cutickou Cbedepauuu yenenanpasileHHoco npaKkmuieckoco npuMeHerust 6 npoyecce nCuxojiocuiecKkoco mpeHunea
compyOHuKamu noauyuy 0 dgh@pexmuenoco necenus cuyicovl 6 OB/

B syszax MBI Poccuu 6 npoyecce npogheccuonanbiozo npogheccuoraibHoM 00paz08anuy ioHowel - KypCaH-
moe u ciayuiamenei 00pPA308aMENbHBIX YUePeHCOeHUll OP2AHO8 BHYMPEHHUX OeNCUNOBbIX CIMPYKMYP Op2aHO8
sHympenuux den Munucmepcmea enympennux oen Poccutickoi @edepayuu Kypcanmos u ciywameneti 0Jis 8bi-
NOIHeHUs 3a0ay 8 YCI08UAX NPOPeCcCUOHATbHOM 00pa308anuL WHOWEN - KYPCAHMO8 U ciyuiamenell 06pasosa-
MENbHBIX YYEPeNCOeHULl OP2AHO8 HYMPEHHUX OeJICUTIO8bIX CIPYKMYP 0P2aH08 eHympeHHux den Munucmepcmea
sHympennux oen Poccuiickou @eodepayuu. Obyuenue npogheccuonana 8 oopazosamenvhvix opeanuzayusax Poccuu
OCHOe6bleaemcs HA d)opMupoeaHuu 6bICOKOU IMOYUOHATIbHO — 6071€601L ycmoﬁuueocmu, namvsamu, ¢u3ull€CKOL7 Cco-
cma@zvnomezl KomnemeHnmunocmu u passumuu Ha Haut 6327150 npO¢€CCMOHa/le020 YMeEHUA npeodozzeeamb
cmpeccsl 6 86blNOJIHEHUU CBOUX npogbeccuoyaﬂbnbzx 3a0ad.

Keywords: thinking process, emotional and volitional stability, professional education, stress, mental states,
will, motivation, V. Vroom's theory of sensation of educational institutions.

Knroueevte cnosa: mviciumenvuwiil npoyecc, dMOYyUOHANIbHO-60J1e60451 ycmoitlmeocmb, }’lp0¢€CCu0HaﬂbH0€
06pa306aﬂue, cmpecc, ncuxuveckKkue COCmosAnusl, 60JI5, Momueayus, meopuu oujyuieHus B. prMa 06pa308ameﬂb—
HbIX YUPEdCOeHUs.

enb — U3yYuTh CHIEUAIBHYIO TEXHOJIOTUIO pslia
TICUXOJIOTUYECKUX TPEHUHTOB HA OCHOBE TCOPHUHU OITY-
mennst B. Bpyma mist oOywarommxcst 00pazoBaTelib-
HBIX YYPEXICHUNH OPraHOB BHYTPEHHHUX JE€JI BBICILETO
obpazoBanmst MB/] Poccun xapakTepu3yromux MOTH-
BAI[MOHHYIO COCTABIISIONIYIO B IPO(ECCHOHAIBHOMN Jie-
ATEILHOCTH KYPCAHTOB M CIIyLIAaTeJICH IO BHINOJIHE-
HHIO 33/1a4 B YCJIOBHUSIX NPo(eccCHoHaIbHOM 00pa3oBa-
HUM IOHOIIEH - KYpCaHTOB M  Ciymareinei

00pa3oBaTeNbHBIX YUPEXKIESHUH OPraHOB BHYTPEHHHUX
JIeJI CUJIOBBIX CTPYKTYP, OPraHOB BHYTPEHHUX e Mu-
HHUCTEpCTBAa BHYTpeHHUX nen Poccuiickoit @eaepanuu

MeToabI — UCIIOIB30BAaHNE KOMIUIEKCHOTO H3Yy4e-
HUs Teopuu oxunanuil Bukropa Bpyma: ypoBeHb Mo-
THUBMPOBaHHBIN Uil coTpyaHuKkoB OB/l k ciysxeOHOM
JeATeIbHOCTH 3aBUCHUT OT JIMYHBIX CIOCOOHOCTEH K
BBINOJTHEHHMIO NPO(ECCHOHATIBHBIX 33/1a4 B YCIOBHAX
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npodeccrnoHaIbHOM 00pa30BaHUM IOHOIICH - KypcaH-
TOB U CITyIIaTelieit 00pa30BaTeIbHBIX YUPEKIACHUH Op-
TaHOB BHYTPEHHHUX Jel MUHHCTEpCTBA BHYTPEHHHX
nen Poccuiickoit denepannu U peasbHOCTH AOCTHXKE-
HUS [IOCTABJICHHBIX IeNel. BimsHNe MBICIUTETHRHOTO
Iporecca B COOTBETCTBUH C MOCTYJIATaMH, HA CTUMY-
TUPYOMUH 3PPEKT YHOBICTBOPEHHUS MOTPEOHOCTH,
IpU KOTOPOM MPOUCXOAUT OLIEHKA PEaIbHOCTH JIOCTHU-
JKEHMS ITOCTABJICHHBIX LIeJIe! U NTOTyUeHHs BO3HArpax-
nenus [1,2,3,4,5,6,7,8,9,10,11,13,15,17,20 ].

KiroueBble c10Ba: MBICIUTENBHBIA Ipolece,
SMOIMOHANBHO-BOJIEBasl YCTOHYMBOCTh, mHpodeccro-
HallbHOE 00pa3oBaHHUE, CTPECC, ICUXUIECKUE COCTOs-
HUs, BOJIS, MOTUBAaLMs, TeOpUH ouryuieHus B. Bpyma
00pa30BaTENbHBIX YUPEKICHNUS.

AKTyasbHOCTB. B HacTosiiee Bpems B By3ax CH-
JoBbIX cTpyKTyp Poccuu, B wactHoctu MBJI P® no
Pa3BUTHIO ¥ COBEPIICHCTBOBAHUIO MPOECCHOHATN3MA
JUYHOCTH OyIyIIMX COTPYAHHUKOB OOYYaroIIMXcs B
BBICIIMX YYEOHBIX 3aBEJICHHSX MHMHHCTEPCTBA BHYT-
pernux Poccuiickoit deneparmu 1o 3akoHy 00 00pa-
30BaHuM B Poccun yeTko chopMynnpoBaHbl B paMKax
npoBoaumbix 2 HUP CII0Y MB/I: "Pa3Burtue u coBep-
IICHCTBOBAHUE JTMUYHOCTHBIX XapaKTEPUCTUK 00yuaro-
IMUXCst 00pa30BaTEIbHBIX YUPEKICHUH OPraHOB BHYT-
perHuX nen Poccnn Gu3nUgeckoil cocTaBisroOmEe mpo-
(heccnoHanbHOM KOMITCTEHTHOCTH u
podecCHOHANIBHOTO YMEHUS TPEOA0IIEBATh CTPECCO-
BOE COCTOSIHME B BBICIIHMX YYE€OHBIX 3aBEJCHUSIX CHIIO-
BBIX CTPYKTYp Poccwuiickoit ®eneparmmn”, "Ilcuxodu-
3HOJIOTHYECKass HAJEKHOCTh COTPYAHUKOB B BBICHIMX
y4eOHBIX 3aBe/ICHISIX MUHUCTEPCTBA BHYTpEHHUX Poc-
CHH ¥ Pa3BUTHE MX (U3UUECKON COCTABISIOLICH Tpo-
(eccnoHanbHOW KOMIETEHTHOCTH HAIPaBJICHHOW Ha
JlanbHelee noBblieHne 3()(EeKTUBHOCTH BBICLIErO
npodeccHoHaAIEHOTO 00pa30BaHMUs KYpPCAaHTOB By3a»

BBenenue.

Teopus oxunanus B. Bpyma packpeiBaer cieny-
IolIee, a IMEHHO TO YTO BCE YCHIIHS, NIPEJIpHHIMAS-
MBIE YEIOBEKOM, HAXOISTCS B IPSIMON 3aBUCHMOCTH OT
OCO3HaHHS TOTO, YTO XKEJIAEMOI0 AEHCTBUTEIHHO XO-
4eTcs JOCTUYb B )KM3HU. PaccMarpuBast KiaccudecKkuil
MpHUMep: LeJIeHaNpaBlIeHHasl TOATOTOBKA KypCaHTa
ciymaTesnst 00pa30BaTEeNIbHBIX OPTaHU3AIHIX BBICIIIETO
obpazoBanuss MBJl Poccuu k cpaue UTOTOBOTO WK
rOCyJapCTBEHHOTO IK3aMEHA M ATO UCIBITAaHNE HA HaIll
B3I SIBJISIETCS TTOCIIEAHUM. 3a MpeIbIayIIne dK3a-
MEHBI OIIEHKH OTJIMYHBIE, I0O3TOMY €CIIH U 3TOT OyneT
C/laH Ha BBICIIWI 0ajul, KypcaHTy | CIIyIaTeno oopa-
30BaTENIbHBIX OPTraHM3alMUsAX BbICHIEro 00pa30BaHUS
MB/] Poccun OyayT HauNCIISTh TOBBIIEHHYIO CTHIICH-
JIIIO B TEUEHHE BCETr0 HACTYMAOLIETO CIEAYIOLIErO Ce-
MecTpa mpodeccCHoHaTbHOM 00pa30BaHUM FOHOMICH -
KypCaHTOB U cIylIaTesnel o0pa3oBaTebHBIX yUpexie-
HUH OPraHOB BHYTPEHHUX JIEN CHJIOBBIX CTPYKTYp Mu-
HUCTEpCTBa BHYTpeHHUX Jien Poccuiickoit denepanmu
. Ilpn 3TOM Ha MOTHBAIMIO JAHHOTO KypCaHTa M CITy-
nratesns 00pa3oBaTebHBIX OPTaHU3AIMAX BBICIIEr0 00-
pazoBanusi MBJl Poccuu Biusier crienyromiee: Xopo-
IIee MOBCEAHEBHOE HECEHHUE CITY>KOBI U IPEoIoJIeHNe
CTPECCOBBIX CUTYaIUii, IMYHAS TOTOBHOCTh K BO3MOXK-
HOMY pa3BUTHIO coObITHil. CBOEBpeMeHHas caava 3a-
YETOB, BIHUAIOLINX HA YPOBEHb CTPECCOBOIO COCTOSIHUS

KypCaHTa ¥ CIIyIIaTel sl ¥ CIIOCOOHOCTD IPEOI0ICHUS U
MPOQHUIAKTUKN HEONArONPHUATHBIX TICUXHYECKHX CO-
CTOSIHUM Ul COOTBETCTBYIOILErO MCUXUYECKOTO 3710-
POBBS KYPCaHTOB H CITyIIaTelel, ONTUMH3ALNH UX Oy-
IOymied nmpodeccHoHaTbHON NesTeIbHOCTH B JallbHEH-
1IeM.

OcHoBHOe coep:kaHme.

[podeccronanpHOe 00pa30BaHKEe IOHOIICH - Kyp-
CaHTOB U ciyluareield 00pa3oBaTEIbHBIX YUPEKICHUI
OpPraHOB BHYTPEHHUX JIEJI CUJIOBBIX CTPYKTYpP OPTaHOB,
a UMeHHO MuHucTepcTBa BHYTpEHHUX el Poccuii-
ckoii denepanuy 3aBUCUT Ha HAII B3I OT npodec-
CHOHAJIFHOTO YPOBHS B IpodeCcCHOHATEHOM 00pa3oBa-
HUM IOHOIICH - KypcaHTOB W cCiyIIaTeneil odpa3oBa-
TENbHBIX YUYPEKICHUN OpPraHOB BHYTPEHHHUX [EI
OpPraHOB BHYTPEHHHUX J€JI MUHHUCTEPCTBA BHYTPEHHUX
nen Poccuiickoit @eneparyn, 0coOEHHO 1O HAIIEMY
MHEHHMIO Ba)KHO AMOLMOHAIBHO BOJEBOH yCTOWYHMBO-
CTH B XO0J€ NMpO(eCcCHOHaIbHOIO 00pa3oBaHMs IOHO-
el - KypCaHTOB M ClyIIaTelicii oOpa3oBaTebHBIX
YUPEXKACHUII OpPraHoB BHYTPEHHUX [N CHJIOBBIX
CTPYKTYp OpraHOB BHYTPEHHHUX el MuHucTepcTBa
BHYTpeHHUX fein Poccuiickoit denepanuu Ha KaxaoM
JTaIe HeJIeHANPaBIeHHOTO MPOpeCCHOHATBHOTO 00pa-
30BaHUs IOHOIIEH - KypCaHTOB U ciymaTesnel o0pa3o-
BaTENIbHBIX YUPEKACHUI OPraHOB BHYTPEHHHX JEJ]T CH-
JIOBBIX CTPYKTYp OPraHOB BHYTPEHHUX J1e1 MUHUCTEp-
CTBa BHYTpeHHUX el Poccuiickoit deneparuu.

Oco0eHHO Tpo(ecCHOHATEHOM — 00pa3oBaHHUA
IOHOMIEH - KypCaHTOB M ciyliaTenel oOpa3oBaTeib-
HBIX YUPEKACHUI OpraHOB BHYTPEHHUX J€J CUIOBBIX
CTPYKTYp OpraHOB BHYTPEHHHUX Jel MHHHCTepCTBa
BHyTpeHHUX Jnen Poccuiickoil ®enepanuu 1nepBoro
Kypca IPUXOAUTCS TpHIarate OONbIIe BOJIEBBIX YCH-
JIUH A7 O /iepKaHMUsI BBICOKOTO YPOBHS HMPOTYKTHB-
HOH JesATeNnbHOCTH. JJaHHOE 00CTOSTENbCTBO, IO MHE-
HHUIO aBTOPOB pabOTHI, MOXKET CTAaTh MPUYNHON BHYT-
pEeHHETO KOH(MIMKTa MEXIy TpeOOBaHUSIMH, KOTOpPBIE
MIPEABSBISICT K HUM OOpa3oBaTEIbHOE YUPEKICHHE
BEIcIIero obpazoBanust MBJ] Poccun, 1 X BO3MOKHO-
CTSIMU.

BaxuelmmM (akTopoM, BIHSIONIMX HA HalexX-
HOCTh NPO(ECCUOHANILHON JIESTENBHOCTH COTPYAHH-
KOB SIBJISIETCS - IEpEKHUBaeMbIe B IpoIecce CIyKObI ca-
MBI€ pa3anyHble (QYHKIIMOHAIBHBIE COCTOSHUA (YTOM-
JIEHWEe, MOHOTOHHS, TCUXHUYECKUi ctpecc)[2, 3, 4,
7,9,10,12,13,14,16,17,18,19,20].

Ha namm B3/, npouiIakTHIecKie cpeicTBa 3TO
BO3MOYKHO IICHUXOJIOTHUYECKast camoperymsuus. s
PO HUITAKTUKH cTpecca B Ipo(hecCHnoHAILHOM 00pa3o-
BaHWH IOHOIIEH - KypcaHTOB M Ciryniarelieii oOpazoBa-
TEJIBHBIX YUPEXKAECHUI OpPraHOB BHYTPEHHUX JIEJI CUJIO-
BBIX CTPYKTYp OpraHOB BHYTPEHHHX Ael MUHHCTEp-
cTBa BHyTpeHHuUX Jen Poccuiickoit @Dexnepanuu
KYpCaHTOB M CIyIIaTesied, Ha HaIl B3TJLI, TPHMe-
HUICA Tcuxo¢u3ndeckuit TpeHuHT. CrennaisHbe
MICUXO(HU3MUECKUE TPEHUPOBKH KaK CHCTEMa IIeJieHa-
MPaBJICHHBIX 3aHATHH, BKIIOYAIOMINX (UIUIECKYIO
Harpy3Ky — CIIOPTUBHbBIE YIPAKHEHUS — B COUETAHUU C
NICUXUYECKOH perymsnuen.

[To muenuto akagemuka B.JI. Mapumiyka, ncuxo-
¢usnyeckass TPEHHPOBKA CHOCOOCTBYeT mpoduiak-
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THUKE CTPEcca, COXPAHEHUIO U ONTUMU3ALMU IICHXUYe-
CKOTO 3JI0pOBbsSI KypcaHTOB. «TpeHMHr» 3TO ILIaHO-
MepHasi MpOoQPHIAKTHKA BO3ICHCTBUN HA COTPYIHUKA C
ENBI0 ero paboTOCTIOCOOHOCTH M KU3HEPATOCTHOCTH.
TpeHnHTr onTHMaleH TOJNIBKO TOT I, KOT/Ia OH 3aTparu-
BacT OJHOBPEMEHHO (M3MUECKYI0 M IICHXHUYECKYIO
cephl, Kor/ia HapsTy ¢ HEOOXOTUMBIMH (PU3NICCKAMHU
(hopMHpYyIOTCSL Y KYpCaHTOB HEOOXOAMMBIE TICHXUYe-
ckue HaBwIkH [3,4,5,6,7,8,9,10,11,12,13,14,17]. 3a oc-
HOBY NCUXO(HM3HYECKOTO TPSHUHTa B3SITHI ABA CHIELH-
AJILHBIX HABBIKA:

1) HaBBIK Ha HalI B3MJIS[ YBEPEHHOCTH B IpEIIO-
JIaraéMbIX BO3MOKHOCTSIX;

2) cHCTeMaTHYeCKOe COCPEIOTOUYCHHUE IICHXHUYC-
CKA BHHMaHHI B TPO(PECCHOHATHLHOM 00pa30BaHUH
IOHOIIEH - KypCaHTOB M CIymareiei oOpa3oBaTelb-
HBIX YYPEXKIAECHUH OPraHOB BHYTPEHHHX €T CHIIOBBIX
CTPYKTYp OpPraHOB BHYTPEHHHX A€l MUHHCTEpCTBa
BHyTpeHHUX nea Poccuiickoit @eaepanuu u ciymare-
JsIMU ceMb 3TanoB. [lepen caMbIM podeccHoHaNbHBIM
00pa3oBaHHEM IOHOIICH - KYpPCAaHTOB M CiIyIIaTesei
00pa30oBaTeNbHBIX YUPEKICHUN OPraHOB BHYTPEHHHUX
JIeJ1 CUJIOBBIX CTPYKTYpP OpraHOB BHYTPEHHHUX Jea1 Mu-
HUCTEpCTBA BHYTpeHHUX nien Poccuiickoit @enepanun
CTaBWJIN CHELHUATIbHYI0O KOHKPETHYIO 3a7ady IO YIIyd-
IICHWIO BHUMAHUL. 3aTeM 3aHUMAaJIICh OEroM IoJroa,
HEKOTOPBIE KypPCAaHThI X000, BBITTOJIHSIIN yIIPAXHE-
HUS Ha THOKOCTB M BCEBO3MOXHYIO PACTSKKY MBIIIII.

Ha Bropom 3Tamne, B TeueHHe Mecsina — Oer Ha
100 MeTpoB C NpPUMEHEHUEM BHYUIEHHS: «1 MOTY
HaYy4YUTHC BJIaA€Th CBOMMU SMOUUAMMY. ITocie Gera —
YIPaKHEHUS Ha pacTsLKKy Mbil. Tperwuii aran npo-
JIOJDKUTENIBHOCTD B JiBa Mecsla, Oer Ha 1000 meTpoB, ¢
yIpakKHEHISIMU Ha COCPEAOTOYCHNE BHUMaHuUs. 311 Me-
csiry — 6er Ha 3000 MeTpoB ¢ yHIpaKHEHUSIMHA Ha BHUMa-
HHe BO BpeMs Oera. UeTBepThlii 3Tam HampaBieH-
HOCTH TIPO(eCCHOHATIBHOTO 00pa30BaHMs IOHOMIEH -
KypCaHTOB U CIIymartesieii 00pa3oBaTeIbHBIX yUpesK/ie-
HUH OPraHOB BHYTPEHHHUX JIEJI CHIIOBBIX CTPYKTYP Op-
TaHOB, 2 IMEHHO MUHHCTEpCTBA BHYTpEHHUX et Poc-
cuiickoil @enepanuu 3aBUCUT Ha Hall B3IJISLI OT MPO-
(heccOHANTPHOTO  YPOBHS B  IPO¢eCcCHOHATBHOM
oOpa3zoBaHUM FOHOIIEH - KypCaHTOB U CIyIIaTenei 00-
Pa30BaTENIBHBIX YUYPEXKJEHUN OpPraHOB BHYTPEHHUX
JIe7l OpraHoB BHYTPEHHHUX Jell MHHHCTepCTBa BHYT-
peHHux nen Poccuiickoii @eaepanuu ygepennocmu B
cebe B 6ere 5000 MeTpoB M ynpa)KHEHUSIMH Ha BHUMa-
HHe ronroja. Bo Bpems anmurensHOro O6era aHaau3upo-
BAJI CUTYalllH, KOT/Ia Hy>KHAa CMEJIOCTh M CHJIa Xapak-
Tepa.

IIsiThIii 3Tanm HanpaBIEHHOCTH MPOQeccHOoHaNb-
HOTOo 00pa30BaHUs IOHOIIEH - KypCaHTOB W CIyllaTe-
el 00pa3zoBaTeIbHBIX YUPEKICHUI OPTaHOB BHYTPEH-
HUX JI€J CUJIOBBIX CTPYKTYp OpraHOB, 8 UMEHHO MUHHU-
crepcTBa BHYTpeHHHMX Jen Poccuiickoit @enepanuu
3aBHCHT Ha HAll B3MAA OT TNPO(ecCHOHATHLHOTO
YPOBHS B MPOQeCCHOHATHHOM 00pa30BaHUU IOHOIIEH -
KYpPCaHTOB U CIylIaTenei 00pa3oBaTeIbHBIX yUpexKIe-
HUH OpPraHoB BHYTPEHHHX J€J OPTaHOB BHYTPEHHHX
JIeTT OT uX pacciabienus. ber Ha 2 kM. ¢ 9acTbIM pac-
cy1abJIeHNeM MBIIIIL PYK IIPU 3TOM CBOOOHO JbIXaHHUE.
Ilecroii 3Tam Obula HampaBIEHHOCTH Npodeccho-

HaJILHOTO 00pa30BaHMUs IOHOIIEH - KypCaHTOB U CIy-
martenell 00pa30BaTENBHBIX YUPEKICHUH OPTraHOB
BHYTPEHHHX JE€JI CHJIOBBIX CTPYKTYp OpraHOB, a
MMEHHO MUHHCTEpCTBA BHYTPEHHUX Jen Poccuiickoi
denepanuy 3aBUCHT Ha HAII B3MIISL OT MpodeccHo-
HAJIBHOTO YPOBHS B IPO(EeCCHOHANEHOM 00pa30BaHNHU
IOHOIIEH - KypCaHTOB M CITymIaTeleil oOpa3oBaTeb-
HBIX YUPEXKACHUN OPraHOB BHYTPEHHUX /€] OPIaHOB U
BHUMaHHE Ha «BHYTPEHHIOIO» peub. CrenuaabHble
(OpMyTHPOBKH caMOyOexaeHHsI, «51 BBIIOIHIO BCE U
peanu3yro 00s13aTeNIbHO CBOU MEPCOHATIBHBIE BO3MOX-
Hoctu». CeabMoii 3Tan. beita HanpaBIeHHOCTH TPO-
(eccroHanbHOTO 00pa30BaHM IOHOIICH - KyPCAHTOB U
ciymaTtesneil 00pa3oBaTeNbHBIX YUPEKICHANH OPTaHOB
BHYTPEHHHX JE€J CHJIOBBIX CTPYKTYp OpraHOB, a
MMEHHO MUHHCTEpPCTBA BHYTPEHHUX Jen Poccuiickoi
@enepanuy 3aBUCHT Ha HAII B3MISL OT MpodeccHo-
HAJIBHOTO YPOBHS B IPO(EeCCHOHANEHOM 00pa30BaHNU
IOHONIEH - KypCaHTOB W ciyliaTeield oOpa3oBaTeib-
HBIX YYPEKICHUN OpraHOB BHYTPEHHUX /1] Ha TPEHHU-
POBKY cocpefoTodeHus: BHUMaHus. CUTHaMI 0 «cocpe-
JOTOYCHHUN», JUIA YIPABICHUS MBICISIMH B pPeaJbHOM
BpeMeHHU. Ha 3aHATHSX B ceTKe pacnucaHus npodeccu-
OHAJIBHO-TIPUKJIAHON (u3nUeckoll MOATOTOBKU 3a-
KPBITh TJ1a3a ¥ paccaabUTHCs, TOTOM TOCMOTPETh PO-
N3BOJIBHO HAa TMMHACTHYECKHH CHApsis, OTOM CHOBA
3aKpBITh 11432 U B MBICIISIX MPEICTABUTH CO BCEX CTO-
POH TMMHACTHYECKUH CHapsn (MepekiIaanny, Opychs,
KOHB), TIOBTOPSIS «CIIOBO-CUTHAI». IIpu 3TOM HE00X0-
VMO Ha BCE BPEMS CEaHCa OCTABATHCS CIIOKOWHBIM U
paccnabiaeHHbIM, 3a0CTpsis «BHUMaHHUS» Ha KOHKPET-
HOM FMMHaCTHYECKOM CHapsje (mepekiaanna, Opychs,
KOHB) .

3akii0ueHue.

[IpodeccuonanpHas HampaBJIeHHOCTh Mpodeccu-
OHAJILHOTO 00pa30BaHMs IOHOMIEH - KypcaHTOB U CIIy-
mareneil  00pa30BaTENbHBIX YYPEXKACHUH OpraHoB
BHYTPEHHHX J€J CHJIOBBIX CTPYKTYp OpraHOB, a
“MEHHO MUHHUCTEpCTBA BHYTPEHHUX Jen Poccuiickoi
denepanyy 3aBUCHT Ha HAII B3I OT NpodeccHo-
HaJIbHOTO YPOBHS B po()ecCHOHAIFHOM 00pa30BaHUU
IOHOIIEeH - KypCaHTOB M ciyliaTreneid oOpa3oBaTellb-
HBIX YUPEKICHUN OPraHOB BHYTPEHHHUX JIEJI CBSA3aHA C
BBICOKOW MHTEHCHBHOCTBIO, HAIIPSKEHHOCTHIO, PSIIOM
HENPEJBUJCHHBIX CUTYyalluid, ONEPATUBHONM CMEHOH
CITyKeOHOI1 1esITeIbHOCTH, OTBETCTBEHHOCTBIO 32 MPH-
HUMaeMbIe poQecCHOHAIbHBIE peleHus ¥ podeccu-
OHAJILHOE HAay4YeHHE KYPCAHTOB M CiyllaTeled KOH-
TPOJISL 32 TIOBCETHEBHBIM IICUXHYECKHM COCTOSIHHEM,
SMOIMOHAIFHO-BOJIEBOH YCTOMYMBOCTBIO B XOJI€ TIPO-
(eccnoHanbHOTO 00pa3oBaHuUs IOHOIIEH - KypCaHTOB U
ciryniateniei 00pa3oBaTeNbHBIX YUPEXKICHUH OpraHoB
BHYTPEHHHX JeJ CHJIOBBIX CTPYKTyp MuHHCTEpcTBa
BHYTpeHHUX aen Poccuiickoit denepanuu: 1 mecto ry-
MaHHUTapHbIE JUCIUIUINHBL: TICUXOJIOTHS U IIeJaroruka
- 4,22 6anna (M3 MATH MaKCHUMAJIBHBIX), Guiocodus -
4,11 6amma, Teopus TocyaapcTBa U nipasa 4,32, HaBep-
HO€ IMMOTOMY 9YTO IOpHAWYECKas CHenHuanbHOCTb. Ilo-
9TOMY CHelUalbHble AUCHUILIUHEI - 3,99; ropuauye-
CKHE TUCHHUIUIAHEI - 3,99, cpenHuii 6aut 1o crienuans-
HOW (u3Myeckol MOArOTOBKE cocTaBwi 3,77; MmO
IpodeCcCHOHANBHO-TIPUKIaHON (DU3NUECKON IMOJro-
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TOBKE - 3,99 Gaiia. [TokazaTean SMOIMOHAILHO BOJIE-
BOH YCTOHYHMBOCTH B X0Ji€ IPOGECCHOHATBHOTO 00pa-
30BaHMS IOHOIIEH - KYpPCaHTOB W CiTyIiaresnieii oopaso-
BaTEJIbHBIX yIPEKIACHUH OPraHOB BHYTPEHHUX JIEJT CH-
JOBBIX  CTPYKTYp OpTaHOB  BHYTPCHHUX €l
MuHuctepeTBa BHyTpeHHUX Aen Poccuiickoit denepa-
IUH B Xoze mpodeccrHoHamsHOW MoAToTOBKH (3,79)
CII6 ynuBepcurera MB/l P®, nncruryra Poc reapanu
(3,69) ucnonp3oBamM TeopHM OXHIaHUN Bukropa
Bpyma B mpodeccnoHanmbHBIX 3ajadax B YCIOBHAX
npogeCCUOHATBHOM 00pa30BaHUU FOHOIICH — KypCaH-
ToB (3,58) u ciymareneit 00pa3oBaTeNbHBIX yUpexKIe-
HUH (3,59) opranoB BHYTpEHHHX 1€, CHIIOBBIX CTPYK-
Typ, MuHHCcTEpCTBa BHYTpeHHUX Aen Poccuiickoil @e-
JIepalliy U YOBJIETBOPEHUS BCEX JKEINAHUN B PEaIbHOM
JKHU3HU.
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Abstract

This article analyzes the efficiency of the production process in LLC "ArtinvestGroup" during the winter
maintenance of highways in the Perm Region. For each of the schemes of organizing work on winter maintenance,
the most suitable deicing materials (PGM) are proposed, taking into account the lowest cost of maintenance and
the use of the least harm to the environment.

Annomauusn

B oaunoii cmamwe nposeden ananus sgppexmuernocmu npouzeoocmeenrozo npoyecca ¢ 000 «ApmHnsecm-
I'pynny npu 3umnem cooepaicanuu agmomodubHbix dopoe 6 Ilepmckom kpae. [l kasxicoou uz cxem opeanuzayuu
pabom no 3UMHEMY COOEPICAHUIO, NPEONONCeHbl HAuboNee NoOX00sujue NPOMUBO2ON0ACOHbIE MAMEPUALb
(III'M), ¢ yuemom HaAUMEHLWUUX 3aMPAM HA COOEPAHCAHUE U NPUMEHEHUE HAUMEHbULe20 6pedd OKpydicaioujel

cpeoe.

Keywords: winter maintenance, highways, selection of the most rational PGM to combat winter slipperiness.
Knroueeste cnosa: sumnee cooepaicanue, asmomoduivivlie 0opou, 6bibop Hauboree payuonanrvrozo IHI'M

071 60pbObI € 3UMHET CKOIb3KOCMbBIO.

Poct umcna aBTOMOOWIBHOTO TPAHCIIOPTA, BBI-
3BaHHBIA yBEJIMYEHUEM MAaCCaXKUPOIIOTOKA U MOCTOSH-
HBIM POCTOM OOBEMOB T'Py30IEPEBO30K, NPUBOAUT K
Y>KECTOYECHHUIO TpeOOBAaHNH K OCHOBHBIM IOTPEOHUTENb-
CKHMM cBoiicTBaM aoporu. [logaepxanue moTpeOuTeNb-
CKHX CBOMCTB OpOTH Ha TpeOyeMOM ypOBHE SIBIISETCS
3a/1a4eil cofepKaHusl.

B 3uMHMIT nepuos, MOMUMO pacxoJI0B HA JUKBH-
JIAINIO CKOJIB3KOCTH U CHEXHBIX OTJIOKEHWH Ha aBTO-
MOOWJIBHBIX JIOpOrax, HSKOHOMHKAa CTpaHbl HeceT
OTPOMHBIC TIOTEPH W3-3a YBEIMUYCHUS TPAHCHOPTHOMN
COCTaBJIAIONIEH B CTOMMOCTH TOBAapoOB M YCIyT, KOTO-
past pacTeT IpH HEKaYeCTBEHHOM COJICpKaHUU JIOPOT.
Kak crnenctBue, aHamu3 BOMPOCOB OpraHU3aIiy padoT
10 3MMHEMY COJIECPKAaHHIO SIBIISETCS, BECbMA, aKTyallb-
HBIM.

MupoBoii ONBIT NPUMEHEHUSI TEXHOJOIMH 3UM-
HET0 COJIepXaHUS aBTOIOPOr Mo (hakTopam, OKa3bIBa-
OIIMM BIIUSTHHE Ha 3TOT MIPOIIECC, MOXKET MPHUMEHSATHCS
HE B ITIOJJHOM 00beMe, TaK KaK OCHOBHAsI 4acTb TEppH-
topun Poccuiickoit denepanuy TOIbKO YaCTHUHO COB-
majiaeT ¢ KakoH-muoo cTpaHoil B Mupe. s momaepixka-
HHSL IOPOT B 3UMHHH 1epno| B 6€3011acHOM 3KCILTya-
TallMOHHOM  COCTOSIHUM Ha  Teppuropuun PO
HEOOXOIMMO YYHTHIBATh BIMSHUE BCeX (PaKTOPOB MPH
BBIOOpE TEXHOJIOTHH COAEP)KAHMUS aBTOMOOMIIBHBIX J0-
por.

Ha Br160p TEXHOIOTHH COEPKaHUI aBTOAOPOT 1,
B KOHEYHOM CYETe, Ha Pe3yJIbTaT — COCTOSHUE JIOPOT
BIIMSTHHE OKa3bIBAIOT YEThIPE OCHOBHBIX (paKTopa:

®  XapaKTEePUCTHKU OOBEKTA TOPOXKHOTO XO3s5Hi-
crBa (O/IX): miomans oOpadaThiBaEMOro y4acTka, a
taxxke gucio 6a3 [II'M, pasmemennbix Ha O1X;

e o0ecre4eHHOCTh
TEXHUKOU;

® TIOrOAHO-KJIMMAaTHYECKHUE YCIOBUS;

e TEXHWYECKHE CBOWCTBA MPOTHBOTOJIONEIHBIX
Mmatepuasnos ([ITT'M).

B cooTBeTcTBUY C BCTYIJIEHHEM B CHILYy HOBOM pe-
nakuuu 'OCT P 50597 HeoOXoauMo IepecMOTpeTh
BOIIPOCHI INITAHUPOBAHUS ¥ OPraHU3aLUK paboT IO JINK-
BU/IAITNH 3UMHEH CKOJIB3KOCTH Ha aBTOMOOMIIBHBIX JI0-
porax, HO OOJIBINIMHCTBO MPEANPHUATHH TOPOXKHON OT-
paciu MpOAOIDKAIOT NPUMEHSTh YCTAPEBINUE MpPaK-
TUKU 3UMHETO COJIEpKAHUS c HU3KOI
Ppe3yIBTaTUBHOCTBIO.

IleHTpOM OTpacieBbIX UCCIEHOBAHUN U KOHCAJ-
tuHra ®uHaHcoBOro yHusepcurera npu IIpaBurens-
ctBe Poccuiickoit ®@enepauuu coBmectHo c¢ Harmo-
HaAJIFHOMN accouualiel 3MMHEr0 CoAepKaHus pa3pado-
TaHa  MOJENb  JUId  ONpeNeNeHHs  TEeXHHKO-
9KOHOMHYECKOH 3(P(PEKTUBHOCTH PA3IMYHBIX TEXHO-
JIOTHUECKUX aJIbTEPHATHB 3UMHETO COJIEPKAHUS AOPOT
Poccun.

KonkperHble 3HaYeHUsI 3D (PEKTOB 3aBUCAT OT CIIe-
U(UKN aHATU3UPYEMOTO 00BEKTa JOPOXKHOTO XO3sTH-
cTBa. BEIABIEHO, YTO HAaMOOJBIIMHA 3KOHOMHYECKUI
3¢ dexT gocTuraercs npu yBs3Ke mepexoaa Ha MHHOBA-
nuonHbe [II'M ¢ oOHOBIEHMEM aBTOMapKa 00CITyXH-
BAIOILMX KOMITaHUH coBpeMeHHbIMU KJIM.

Ananu3upys nestensHocTh npenmpuatus OO0
«AptHhHBecT pyni» 1no JUKBUIALUU 3UMHEN CKOJIb3-
KOCTH Ha aBTOMOOMIIBHBIX JOPOTax, Ha0IogaeTcs, 9To
npuMeHsieTcss Hamboiee pacnpoctpaHeHHbsld [II'M
TICC;

CHeL[PIaHI/ISI/IpOBaHHOfl
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MapK JIOPOKHOW TEXHUKHU IPEANpPUATHS Tpel-
cTaBJIeH coBpeMeHHbIMU MozensiMu KJIM, uTo oGecrre-
YMBAET Mepexo Ha nHHoBarroHHbie [1T'M.

OpHOW W3 caMBIX COBPEMEHHBIX 3((EeKTHBHBIX
POCCHICKHX pa3pabOTOK SBISIOTCS MHOTOKOMITIOHEHT-
uele peareaTsl BUIOHOP/I, pazpabotanHble ciennamm-
cTaM# Y palibCKOT0 3aBOJja IPOTHBOTOJIOIEIHBIX MaTe-
puanoB Y3IIM ¢ yuyeToM 0TeueCTBEHHOTO 1 MUPOBOTO
onsita npumenenus [II'M. BUOHOP/]I YHuusepcaisb-
HBII MCTIONIB3yeTCst Uit 00pabOTKHU MpH TeMIeparype
Jo munyc 40 rpaaycoB Llenscust Ha Bcex TUIIAX AOPOT,
OyAb TO CKOPOCTHBIE MaruCTPajH, CIOXKHBIE YUaCTKH
Tpacc, TOPOACKHUE TOPOTH, TPOTYaphl HIIH IIPUAOMOBBIC
TeppUTOpUH. DTOT MaTepral OKa3bIBaeT MUHIMAJIbHOE
BO3JICHCTBIE HAa METAJLI, CYIIECTBEHHO CHIKAst KOPPO-
3HI0 TPAHCIIOPTHBIX CPEACTB, 3IIEMEHTOB 00CTAHOBKHU U
00yCTpOHCTBa IOPOTH, YBETHUNBAsI CPOK UX IKCILTya-
tanuu. [1o 5K0JIOTMYHOCTH peareHTa, OH HE TOJIBKO HE
BPEIUT OKpY’Karollel cpefe, HO Jaxe YIydllaeT KO-
JIOTHYECKYI0 OOCTaHOBKY, Onaromapsi cCoAep KaHUIO
onodunbHbIx 3nemMentoB. BUOHOP/] abcontoTHo Oe3-
OMaceH /ISl IUIMTOYHBIX, KAMEHHBIX, OCTOHHBIX U ac-
(habTOOETOHHBIX TOKPHITUIT — Kak y»e HCIOJb3ye-
MBIX JUIUTENIBHOE BpeMs, TaK U HOBBIX. Bpems niasie-
HHUSA JbJJa C TOMOIIBIO 3TOTO pPEareHTa COCTaBIIACT
Bcero 5—15 MUHYT; 1O MOMEHTa IOJIHOTO PacTBOpE-
Hus rpanyisl [II'M nelcTBYIOT Ha 1opore, Kak aHajaor
TPaHUTHOM KPOIIKH.

Baxxnoe noctonncrso BMOHOPla Yuusepcaib-
HOTO — HKOHOMHYHOCTB peareHra Inpu o0paboTke mo-
BepXHOCTeH. 1 HakoHell, camoe IVIaBHOE: 110 OLICHKaM
CIEMAJINCTOB, Ha J0porax, oOpabOTaHHBIX pearcH-
tamu BMOHOP/I, ¢ukcupyercst CHUXeHHE YKcia J10-
POXKHO-TPAHCHOPTHBIX NpoucuecTBuii Ha 15—30%.

CorlacHO pacueTy SKOHOMHUUECKOI 3P PEeKTUBHO-
cTH opraHuzanuu padot nmepexona Ha [II'M buonopz
YHHBepCaIbHBIA NPH JITUKBUAALMH 3UMHEH CKOJIB3KO-

cTu Ha npumepe asrojpoporu «boaraper-lOro-Kam-
ckuil-Kpbi1oBO» Ha OCHOBaHMHM MAaTEpPHUAbLHO-TEXHU-
geckoit 6a3pl npennpustus OO0 «AptHUuBectI pymm»
TIOTY4YEeHBI CIEAYIOIINE PE3YIbTATHI:

e Bpems 00pabOTKH TIOKPHITHS aBTOJOPOTH
[II'M cHuxaercs B 2 pasa;

e CHmxaeTcd NOTPEOHOCTh B JAOPOXKHO-CTPOU-
TEeNbHOM TEXHUKE B cpeaHeM B 1,4 pasa;

e Coxpamatorcss 3arparel Ha I'CM u omnary
TpyJia BOJUTEINEH, KCIUTyaTallMio MalliH U MEXaHU3-
MOB B cpeHeM B 1,25 pasa;

e CHmwxkaetcs o0beM 3akymaembpix [II'M B 2
pasa, ¥ KaK CIEACTBUE, CHUKAIOTCS 3arOTOBUTENIBHO-
CKJIQ/ICKHE PACXO/bI HA MaTepUAIIBI.

Opraam3anusi pabOT MO JMKBHIAUWH 3UMHEH
CKOJIB3KOCTH ¢ ucnoib3zoBanueMm [II'M buonopn yHu-
BEPCAJBHBIN TOATBEP)KIACT MOJIIOKUTEIHHYIO 3 dek-
TUBHOCTh paccMaTpusaemoro I1I'M.
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INCREASING MACHINE-TRACTOR DIESEL EFFICIENCY POSITIONAL REGULATION BY
FUEL SUPPLY
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Abstract
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The purpose of this article is to develop methods and technological practices for increasing the efficiency of
a diesel engine of a machine-tractor unit with a positional effect on the fuel supply control bodies. The leading
method for investigating the problem is to evaluate the interaction process of the regulator-diesel engine system

on partial and unsteady operating modes.

Results of the research: An information model for the functioning of a diesel engine of a tractor unit in dy-
namic modes has been developed. It is a combination of technological models and workflows of units, systems and
mechanisms of a machine-tractor unit having cause-effect relationships.

A mathematical model has been developed for the operation of a machine-tractor unit engine, which makes
it possible to determine the patterns of change in the speed limit depending on the disturbances in force: an in-
crease in the cycle fuel supply and the degree of irregularity of the resistance moment.

There was established the need to increase the cycle fuel supply relative to the increase in the moment of
resistance of a diesel machine-tractor unit on the basis of motor tests on partial and unsteady modes. With the
values of the degree of non-uniformity of the moment of resistance 0.20-0.80, the positional electronic regulation
will reduce the overspeed by 20 ... 70 min’, and reduce the transition time by 0.2 ... 1.4 s in partial modes.

Reducing the overload of the crankshaft rotational speed and reducing the duration of the engine transitional
process contributed to an increase in the efficiency of the diesel engine (the power increase was 13.5%, the effec-

tive specific fuel consumption decreased by 23.8%).
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INTRODUCTION.

Machine - tractor units are operated in wide ranges
of speed and load modes of operation. In the general
balance of working time, almost 50% is due to low-en-
ergy-intensive work and, as a result, a considerable part
of the time the engines of machine-tractor units operate
in partial load modes and low crankshaft rotational
speeds, and 90% of time in unsteady load modes
[13,14].

Such operating conditions adversely affect the op-
eration of the engine, cause a decrease in the efficiency
of the diesel machine-tractor unit and an increase in fuel
consumption due to deterioration in the quality of diesel
fuel systems, primarily due to the inability of the me-
chanical regulator of the fuel pump to respond to
changes in external conditions (they work well in con-
ditions of nominal and steady state operation).

The methodology for improving the performance
of diesel engines of machine-tractor units is to improve
the fuel supply systems, taking into account the actual
conditions of their work and operating conditions
[2,13].

For diesel engines of machine-tractor units with a
direct-feed fuel system, already well-developed con-
structively and reliably working in the agricultural con-
ditions of any economic zone, there can be systems
with electronic control of fuel feed for load and posi-
tional influence on the control body.

Modern microprocessor technologies in automatic
control systems make it possible to fully implement the
regulation of the fuel injection system and the engine,
taking into account the load change as the main disturb-
ing effect [1-7].

Directly operated fuel injection systems for elec-
tronic control are divided into systems with discrete and
positional effects.

In systems with discrete exposure, the output pulse
signal directly determines the starting and ending
points of fuel injection. The R. Bosch electromagnetic
actuator is used in in-line fuel pumps of the type MV
and P. It is a precision linear electromagnet installed
coaxially with the metering rail of the injection pump.
The rail in the direction of reducing the fuel supply is
moved by a return spring. The required characteristics
of the cycle feed are formed in the electronic unit of the
automatic control system based on signals from the
crankshaft speed sensors, the position of the fuel pump
rail and the control lever of the regulator [16].

A similar microprocessor control system for dis-
tribution injection pumps was developed by Lucas
CAYV and Central Scientific Research Institute of Fuel
Systems (CSRIFS).

A number of companies have noted a significant
simplification of the fuel pump when introducing an
electronic injection control system; The Lucas CAV
distribution pump (similar to the DSU pump) with elec-
tronically controlled fuel delivery and the injection ad-
vance angle has 100 parts instead of 220 for the DSU
pump [17].

Further simplifying the design of the fuel pump
and reducing its cost can be achieved by using the same
solenoid valve to control both the filling of the above-
plunger space and the feed rate of the plunger to the
nozzle.

Ford Motor has used this control method in the
SME-4 system of the PROCO four-cylinder diesel en-
gine. The company notes that with this system, the ex-
haust emissions of the engine were the same as with a
conventional system. The uneven supply of fuels has
significantly decreased [14].

Systems for which electromagnetic actuators are
located in the discharge line between the injection
pump and the injector have become widely known.
Such a device was used, for example, by the Japanese
firm Nippo Denso [14].

Electronically controlled systems with a positional
effect on the fuel supply controls (high pressure rail)
are commonly known as systems with electronic speed
controllers.

There are the speed regulators from “ADECO”,
“Robert Bosch GmbH”, and others, where an electro-
magnetic actuator can move a pump rail by 12 mm in
10 ... 15 ms and return to its previous position in 100
ms [16].

In multi-plunger pumps, the principle of regula-
tion using a cut-off clutch was applied by Caterpillar,
Diesel Kiki, Bosch and others. It allowed not only to
eliminate oblique edge cut-offs on the plunger, but also
to significantly improve the accuracy of fuel metering
by pump sections and improve the fuel injection pro-
cess [16].

When regulating the fuel supply using an oblique
cut-off edge and a rack and pinion mechanism, the cut-
off sleeve can be used to influence the injection ad-
vance (using electronic control).

At the same time, the rigidity of the camshaft drive
significantly increases (the flexible element is excluded
- the advance sleeves) and a stable value of the advance
angle with high accuracy and speed (more than 160 deg
/'s) is ensured.

A cut-off sleeve for controlling the advance angle
is usually introduced in fuel pumps with a high level of
injection energy. Its placement increases the height of
the pump casing by 17 ... 24 mm [16].

Bosch used an electromagnetic mechanism to con-
trol the rail and the cut-off sleeve.

The actuators are controlled, as in the above cases,
with the help of an electronic unit made on the basis of
microprocessor technology (according to signals from
a number of sensors).

Accumulator injection systems of the Common
Rail type from Daimler Benz, Caterpillar, etc., meet the
high requirements for diesel fuel injection systems in
combination with electronic control of the injection
process. But these systems are very expensive and are
not always reliable in machine-tractor units in actual
operation and sensitive to fuel quality and working con-
ditions in agriculture.
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The most difficult task, which has not received a
technical solution brought to serial production so far, is
to establish the relationship of the load applied to the
engine with the amount fed to the combustion chamber
due to the extremely complex nature of the load change,
especially on diesel engines of tractor units.

In practice, this problem is solved by increasing
the torque reserve by increasing the nominal frequency
of the crankshaft rotation or reducing the traction re-
sistance of the unit. All this contributes to an increase
in fuel consumption, especially under partial load con-
ditions of the engine.

The most effective way is to regulate the supply of
fuel from the magnitude of the load or torque to the en-
gine crankshaft. This method is better known as the H-
regulator or regulator for disturbing effects. In modern
technology, this method is not widely used, and it has
not found application in the control systems of diesel
engines.

Recently, leading engine manufacturers have be-
gun to conduct research aimed at the implementation of
this method. Experimental work is underway at General
Motors research centers to fine-tune the “torque flex-
plate” system and create a torque control system on en-
gines with automatic transmissions. They used Tran-
sense / HoneyWell SAW sensors to measure the fly-
wheel load. A distinctive feature of sensors of this type
is the possibility of contactless measurement and signal
transmission [10,11].

At the same time, it should be noted that the pos-
sibilities of adapting the currently used direct-action
systems that are very reliable in operation to efficient
operation in partial and unsteady loads by electronic
regulation are far from being realized.

Based on numerous studies of unsteady modes, we
developed a dynamic model of the transition process of
diesel engines of a machine-tractor unit, which allowed
to identify the relationship between the design and op-
erational parameters of the diesel-regulator system, as
well as to determine the factors whose influence can
lead to an increase in the efficiency of fuel injection
systems and diesel engines functioning [12,13,14,15].

The purpose and objective of the study is to in-
crease the efficiency of the diesel engine and tractor
unit functioning by controlling the fuel supply parame-
ters by means of positional electronic control of in-
creased accuracy. The main task is the methodology of
improving fuel supply control systems in partial and
unsteady modes, which allow automatic movement of
the fuel supply control body with precise positioning
depending on the crankshaft speed and load size.

MATERIALS AND METHODS.

The study was performed in accordance with the
research and development program of the Bashkir State
Agrarian University for 2010-2015 and for 2016-2021
"Development of a system and technology for control
of diesel power plants".

Numerous studies have shown that the quality of
work performed, when performing agricultural opera-
tions with a machine-tractor unit, is greatly influenced
by abrupt load spikes, which contribute to the transition
of the engine operating mode to the correcting branch
of the regulatory characteristics [13,14].

The functioning of a diesel engine-tractor unit on
unsteady and partial modes is considered as an element
of a complex dynamic system in which the dynamic
characteristics of engine operating processes must be
matched with the nature of the load and can be repre-
sented as corresponding models built on the principle
of "input-output™ (Figure 1). The functioning of the unit
is its response to input actions, which are given by the
multidimensional vector X(t)={xi(t); Xz(t); ...; xi(t);
...xn(1)}. The result of his work is the output vector -
the function Y(t)={y(t); ya(t); ...; yi(t); ...; ym(®)},
which characterizes the state of the machine-tractor
unit and its technological process with control
Ut)={u(t); ua(t); ...; ui(t);...uk(t)} and fixed values of
the design parameters K={ki; ko; ...; ki;...kj}. The
functioning model is a dynamic system consisting of a
set of models of technological and working processes
of nodes, systems and mechanisms of a machine, united
by causal relationships [14].
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Figure 1 Information model of the functioning of the fuel supply system of a diesel machine-tractor unit

The subsystem in the machine-tractor unit diesel
engine is the fuel equipment (FE), the input link (coor-
dinate) of which will be the position of the fuel pump
rail h.(t), and the output coordinate is the cycle fuel sup-
ply gc, also depending on the engine crankshaft rotation
frequency (n) and, therefore, from the input coordinate
np(t) - the frequency of rotation of the camshaft of the
pump.

The transient process of a diesel engine in un-
steady modes, when considering small deviations of pa-
rameters, can be modeled by four main impacts (Figure
2, Table 1).

If a transient occurs in connection with a decrease
in the moment of resistance (M;) to a value at point 3

(Figure 2a), a sharp increase in rotational speed (n) oc-
curs, while an excess of torque (A4£,) is spent on increas-
ing the energy of the inertial mass (En) of an engine, by
increasing its n (in the case of a machine unit, it is also
necessary to take into account the inertial mass of the
transmission and the inertia of the machine unit as a
whole). Torque M. is reduced to point 4 due to a de-
crease in fuel supply due to the regulator's response to
an increase in n. When aligning the values of M. and
M, a further increase in the angular velocity (w;) is pre-
vented. The engine workflow is shifted to point B. In
the considered transition process, the moment affecting
the change in w, is M., which increases the energy sup-
ply in the inertial mass of the engine, by increasing w
or moving the rail (hy).

Figure 2 Graphic display of a dynamic model of transient processes of a diesel engine.
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Table 1
Transients of a diesel engine.
Name M; M, W En point
Increase of M; 1 1 l En is spent on M; B
Decrease of M, ! l 1 M, reloads En, C
Increase of M, 1 1 1 M, reloads En, B
Decrease of M, l | l En is spent on M; C

In the case of increase in M, to the value at point
2, the inertial mass storage of the engine will be ab-
sorbed by the load and decrease in wy of rotation. In
this case, M. due to a decrease in wy rises to point 1.
The equilibrium state is established at point B. The af-
fecting moment in this case is M., which compensates
for the lack of moment of resistance M.

The areas of the corresponding triangles (Figure
2), for example, A-1-B and A-2-B are always equal and
correspond to the work of the acting forces when they
change from one equilibrium state to another. As a re-
sult of the transition process, these works are sub-
tracted, since the forces are directed opposite to each
other. Oscillations w; occur in the form of a non-equi-
librium change of the acting moments in time under the
conditions of unsteady diesel engine operating condi-
tions.

The main determining parameters of a dynamic
system that affect the transition time are the energy of

inertial mass and the rate of its consumption or replen-
ishment.

It is possible to achieve the minimum use of en-
ergy Em by using the system of automatic regulation
and control with an additional effect on the moment of
resistance.

To eliminate the harmful effects of high-frequency
oscillations, it is necessary to specify the degree of in-
sensitivity of the regulator to the applied moments &
(Figure 2b).

When the moments go beyond the limits of the in-
sensitivity of the regulator (Figure 2b), by increasing
the fuel supply, the engine is able to compensate for the
change in load. Regulation occurs through the use of
engine power, changing the torque as opposed to the
moment of resistance or vice versa.

The object for regulation is the diesel machine-
tractor unit whose input parameter will be the cycle
feed gc, and the output - the angular speed of the crank-
shaft w7 and the torque M. (Figure 3).

‘ b ‘ g On MamuHHO- N
P (Tonmupusiii| ™" #  TPAKTOPHBIH fg——
Perynatop ——m s — IBC = arperat
AM § e | Me

Figure 3 The scheme of functioning of the fuel supply system of the direct action of a diesel machine-tractor unit

The controller regulates the engine through the in-
put parameter w,; and the relative change in torque AM.
The position of the fuel pump rail h; is the output pa-
rameter of the regulator. In accordance with a given h,
and wy on (angular velocity of the pump camshaft), the
pump provides a cycle feed gc.

The workflow of a diesel engine of a machine-
tractor unit under actual operating conditions can be de-
scribed by an equation for transient modes and has the
following form [8, 9]:

dAw,
J =AM, - AM 1
ﬂ dt e C ( )
dAw
where Jﬂ is the change of the moment

of inertia of the moving parts; AM. - torque change;
AM; - change in moment of resistance.
Expanding AM. and AM we write:

dA
. Wy _ M, Awy + oM, Ag, -
dt ow, ag,
@
_ M Aw, - M AN.

aa)ﬂ

where Awy is the change in angular velocity; Agc
- change in the cyclic fuel supply;

The change in Agc can be expressed in terms of
AN taking into account the regulation of the diesel en-
gine according to the load, on the machine-tractor unit:

oM oM O
“Ag, =——- SLAN @
ag,, og, OoN
Then after the transformations we get:
] dAw, | oM. oM,
A dt ow, Ow,
oM 09, oM “
Aw;, = e. 4 _——C.AN.
69, N  ON
We denote:
_Mc _ M, tainability factor: (5
9 Ga)ﬂ Oa)ﬂ - sustainability factor; (5)
— aMe agu
M.g,N =~ A AN - coefficient of influ-
ag, ON

ence M, «—g,«—N;,

(6)
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——C _coefficient of influence M, «N:(7)

McN N
Then:
dAa)Zz
3, +Fy Aoy =Ky oy Koy FAN.®)

We introduce the notation:
Ao

; 9)
a)()
AN
oy = N_o ; (10)
dAw, o d¢
1T, At WY
After substitution and transformations we get:
de
TQ-E+KQ-¢=0¢Q. (12)
J, o
where Tg = A 0 -
(KMKguN + KML,N ) . No
"Dynamic engine time on load *; (13)

Fg 'a)o

K, = _
(KMeguN + KMCN ) ) No

"Dynamic coefficient self-leveling load” (14)

The solution to this equation is:
Kgt

T

o
p=—2|1-e (15)

K

g

The violation of the equilibrium state can occur as

a result of processes not related to the fuel injection sys-

tem, therefore, equation (12) will be considered to-

gether with the classical mathematical model of a diesel

engine [8,9], which is regulated by the angular velocity:
' d '

T, -d—(tp+ Ky " 9=9¢,—a, -0, 19

! Jﬁ 2 . . .
where Tg = -dynamic engine time; (20)
M‘,gl4 : gl;O
K __Fyo
9 K 3 g
M.g, Iy0
dynamic self-leveling coefficient; (21)
_ KMCN N . L
®, =—<——-load gain coefficient; (22)

VIeg, ) ’40
4

_Ag, o
¢g =—— - relative shift position change (23)

y0
We get:
' d ' d
T, -d—gt”+Kg -(0=¢g—(Tg-d—(t0+Kg-(p)-®g(24)

After transformations, the equation takes the form:

" d¢ "
T -+ Ko =¢,

(25)
dt
where
K
T,"=J, | 1+ MK -
(KMfguN + KMFN)
dynamic engine time; (26)
K
Kgn: Fg .a)o . 1_ MCN }
(KMeguN + KML,N)
self leveling factor of the engine 27)
The solution to this equation is:
Kq"t
4 e
__"9
@ l1-e (28)

Kg n

Dependence (28) represents the change in the an-
gular velocity of the crankshaft of the engine from the
relative change in the position of the fuel supply control
body of the fuel pump, taking into account the load on
the machine-tractor unit.

In accordance with the objectives of the study, an
electronic speed regulator for the crankshaft of a diesel
engine of the original design was developed. The func-
tional diagram of the electronic controller is shown in
Figure 4.
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Figure 4 Functional diagram of the electronic controller
1 - high pressure fuel pump (high pressure pump); 2- fuel pump rail; 3 controller; 4,5,6 and 7 - rotational speed
sensors, load sensor, position of the control lever and the rail; 8 and 9 electromagnets; 10 switch; 11- matching
device; 12 processor; 13- pulse generator; 14- permanent storage device; 15-operational storage device; 16-
non-volatile memory; 17-analog-to-digital converter; 18- tire.

The speed control of the crankshaft of a diesel en-
gine works as follows.

The required position of the rail 1 of the pump 2 is
determined by the controller 3 by the signals of the sen-
sors 4.5 and 6, and the actual — by the sensor 7. If these
positions do not match, then electromagnets 8 and 9,
the armature of which are rigidly connected to each
other and to the rail of the fuel pump, voltage U; and
Uz are consistently supplied. In this case, under the ac-
tion of the arising magnetic field, the armature and the
rail of the fuel pump move in one direction or another.
The magnitude and nature of the changes in U; and U;
depend on the required displacement and the adopted
law of motion.

The equation of movement of the fuel pump rail:

d? h, dh,
=AT

Lty —= .
dt? dt .
where £ is the mass of electromagnet cores;

Hn o2 (29)

h,, - movement of the fuel pump rail;

v\, - braking factor of the electromagnet;

ATaM - T3M1 - T3M2

The force of the electromagnets can be found by

the formula:
u,’ U,
T.=k, =+ T 2

oml o2 = kMZ ' J (30)

oM oM
’

where U1, U2 - voltage applied to the coil of
electromagnets;

R, - coil winding resistance;
Since w, R, and S,, depend only on the design of
electromagnets, for the chosen electromagnet —

B (O,47ra))2
e 87[ ' RMZSM

The appearance of the high-pressure fuel pump
with a developed electronic regulator and its control
unit is shown in Figure 5.

=const
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Figure 5 The appearance of the high-pressure fuel pump with the developed electronic regulator (a) and the
electronic control unit (b).
1 - fuel pump; 2 - rotational speed sensor; 3 - control lever position sensor; 4 - electronic control unit; 5 - elec-
tronic speed control; 6 - power button; 7 - connector for connecting the sensor for the position of the pump rail;
8 - connector for connecting to electromagnets; 9 - connector for connecting the engine speed sensor; 10 - con-
nector for connecting the programmer.

RESULTS.

The results of experimental studies and their anal-
ysis revealed a decrease in cross-sectional irregularity
of fuel supply (8) of the high-pressure fuel pump when
working with an electronic regulator by 2-7%. The
main reason for the reduction of non-uniformity was a
decrease in the amplitude of oscillations of the metering
rod of the fuel pump when working with an electronic

regulator. The oscillation amplitude of the metering rod
when working with a mechanical regulator reached A =
0.52 mm, while using an electronic regulator, the max-
imum amplitude of oscillations of the rail was only A=
0.12 mm, which is 44% less.

g,
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Figure 6. Regulatory characteristics of the fuel pump and uneven fuel delivery with a mechanical (dashed line)
and electronic controller (full line)

Comparative engine tests of the diesel engine with
various control methods were carried out. The results
of the study in the mode n=1200min! u M,=100Hm
(with a load increase 6=0.8) are presented in Figures 8-
9.

Comparative analysis of the performance of the
engine during the transition process was found to im-
prove the operation of the engine when using an elec-
tronic controller with variable speed and load control.
This is evidenced by almost all indicators of engine per-
formance. Thus, the casting of the rotational speed de-
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creased by 70 min-1, the duration of the transient pro-
cess decreased by 1.4 s, the power increase was 13.5%,
the effective specific fuel consumption decreased by
23.8%. It should also be noted that when working with
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a mechanical regulator, the engine enters a new steady
mode with a rotational speed of n = 1,110min"%, which
ultimately affects the speed of movement of the ma-
chine-tractor unit.
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Variation of the moment of resistance and torque (a) and the frequency of rotation of the engine crankshaft (b).
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Figure 8
The change in the effective engine power (a) and the change in the specific effective fuel consumption (b).

The results of studies of the transient diesel engine DISCUSSION.
of a machine-tractor aggregate with smaller values of The decrease in the efficiency of the diesel ma-
load increase (5 =0.2; 8 =0.4; 5 = 0.6) are presented in  chine-tractor unit during the transition to partial and un-
Figures 9, 10. steady modes is explained by the peculiarities of the di-
rect feeding system - with increasing load irregularity,
the quality of the fuel supply process deteriorates (the
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fuel supply irregularity increases, the pressure and in-
jection rate decrease, which leads to destabilization of
the crankshaft speed.

The proposed methodology for improving the ef-
ficiency of diesel engine operation is based on the use
of electronic positional control of fuel injection and ap-
plies only to direct fuel injection systems.

The developed design of the electronic controller
allows to obtain a new technical effect - reducing the
response time of the controller, improving the tracking
accuracy and improving the operational reliability and,
compared with the results of research by other authors
[8, 9], reduces the transition time in partial modes by
02..14s.

The above methodology for improving the perfor-
mance of a diesel engine with electronic positional con-
trol of fuel supply with a mathematical description of
its operation, complements the theory of automatic con-
trol of diesel engines.

The developed mathematical model of the func-
tioning of a diesel fuel injection system with an elec-
tronic positional effect on load controls is consistent
with the classical mathematical model of a diesel en-
gine, which is controlled by angular velocity.

The resulting new mathematical description is a
model of diesel engine operation and expresses the
change in crankshaft angular speed from the relative
change in the fuel pump control body, taking into ac-
count the load on the machine-tractor unit.

CONCLUSION.

The developed mathematical model of a diesel en-
gine of a machine-tractor unit with an electronic regu-
lator of positional impact allows to take into account
the unevenness of the crankshaft torque and the une-
venness of the torque of the machine-tractor unit.

A method has been developed for regulating the
diesel engine speed control with an additional load ef-
fect (the technical novelty is confirmed by patents).

Comparative tests have shown the advantages of
the developed electronic regulator of positional effects
for reducing the inertia of regulation and uneven fuel
supply.

The need to increase the cycle fuel supply relative
to the increase in the moment of resistance of a diesel
engine-tractor unit was established on the basis of mo-
tor tests on partial and unsteady modes. Electronic reg-
ulation will reduce the overspeed by 20 ... 70 min-1,
reduce the transition time by 0.2 ... 1.4 s in partial
modes (n = 1200 min-1, Mkp = 100Hm) with the values
of the degree of non-uniformity of the moment of re-
sistance 0.20-0.80.

It has been established that the use of an electronic
fuel supply regulator in terms of rotational speed and
load when performing agricultural work with a ma-
chine-tractor unit will improve the efficiency of the ma-
chine-tractor unit by improving performance by in-
creasing the effective power by 1.6 - 5.5% and saving
diesel fuel.
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