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PROSPECTS FOR THE DEVELOPMENT OF INLAND
WATER TRANSPORT IN RUSSIA
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The potential of using the maritime transport communication of the Northern Sea Route (NSR) in conjunction with
the possible Eurasian transport communication — the Volga-Pechora Way (VPR) within the framework of the general
integration trend on the Eurasian continent, taking into account the formation of the Eurasian Economic Union (EAEU).
The plot of the question is investigated, the route of the proposed Volga-Pechora route, the possibility of its connection
with the NSR, and the benefits of the proposed transport complex are conceptually studied. The development of the
transport sector of the countries of the Eurasian Union and Eurasia as a whole determines the need for effective use of
existing and Eurasian countries ¢ transport systems and their development towards integration in terms of infrastructure
and transport fleet, the realization of the advantages of geographical location (first of all, the EAEU as occupying the
middle position on the continent, coinciding with the location of the well-known geopolitical one). Attention is paid to
the development of water transport as the most economical and environmentally friendly transport. The outline of the
Eurasian transport routes is given, the connection of which with the Northern Sea Route opening for international traffic
will contribute to the increase of the Eurasian transit as a whole. The article analyzes the current transport situation and

its dynamics in the case of the implementation of a water system based on a runway associated with the NSR.

Keywords: Northern Sea Route (NSR), Volga-Pechora Route (VPR), The Eurasian Economic Union (EAEU), The Silk Road
Economic Belt (SREB), international transport corridors (ITC), infrastructure, transport space

With the formation of the integration as-
sociation of the Eurasian Economic Union
(EAEU), the restoration of a common trans-
port space, transport and transit topics acquire
special relevance. The development of the
transport sector of the countries of the Eura-
sian Union and Eurasia as a whole determines
the need for effective use of transport systems
existing in the Eurasian countries and their
development towards integration in terms of
infrastructure and transport fleet, realization
of the advantages of geographical location
(primarily the EAEU as occupying a middle
position on the continent, coinciding with the
location of the notorious geopolitical Heart-
land) [1, 2]. Wide attention should be paid
to the development of water transport as the
most economical and environmentally friend-
ly transport.

The creation of a new water transport
route (namely, the Volga-Pechora route) can
be carried out, fully taking into account the
terrain, practically along the shortest distance
between the Pechora River (the Arctic Ocean
basin) and the full-flowing Volga tributary —
the Kama River [3].

The purpose of the study. To highlight the
international transport corridors connected
with the Volga-Pechersk Way and the North-
ern Sea Route, as well as to show the effec-
tiveness of their connection with the Silk Road
Economic Belt and the possibility of connect-
ing with the global geopolitical project of the
Eurasian Canal.

The object of the study. Water transport
systems of Russia.

The subject of the study. Volga-Pechersk
Way.

Research methods. General logical meth-
ods are used as research tools: analysis, syn-
thesis, induction, deduction and analogy, the
system method, as well as the research method.

The information base of the research was:
scientific sources in the form of data and infor-
mation from books, journal articles, scientific
reports and reports, materials of scientific con-
ferences, seminars, statistical data of the scien-
tific electronic library resource “elibrary.ru

The scientific novelty of the research is de-
termined by the author’s approach to the analy-
sis of the problem, the content of a number of
main provisions and conclusions of the work.

Research results and discussion

Development of transport corridors is an
urgent task in the transport industry [4]. The
heads of the EAEU states approved a strategic
document in the transport sector — the main di-
rections and stages of the implementation of a
coordinated (agreed) transport policy, within
the framework of which a corresponding road-
map is being implemented; in the work of the
Eurasian Economic Commission (the coor-
dinating body of the EAEU) with the Parties
to the Treaty on the EAEU, in terms of this
roadmap, special attention is paid to the prob-
lems of the creation and development of Eura-
sian ITCs.
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ITCs directly related to the proposed Vol-
ga-Pechora Route project (potentially related
to it) are:

* “Northern Sea Route”: Atlantic — Mur-
mansk — Arkhangelsk — Dikson — Tiksi — Pa-
cific Ocean — NSR (this is the international
designation of this ITC);

* “North-South”: countries of Central and
Northern Europe — European part of Russia —
Caspian Sea — Iran — Indian Ocean — NS;

* “New Silk Road” (also referred to as:
“Economic Belt of the Silk Road” and “One
Belt, One Road”): China — Europe;

* Transsib: European Union — Moscow —
Yekaterinburg — Krasnoyarsk — Khabarovsk —
Vladivostok and its branch system (to St. Pe-
tersburg, South of Russia, Kazakhstan,
Mongolia, China). In the Russian Federation, it
is interfaced with the Pan-European Transport
Corridor No. 2) — TS (the international desig-
nation of this ITC based on the Trans-Siberi-
an Railway);

* Pan-European Transport Corridor (PEC)
#2: Berlin — Warsaw — Minsk — Moscow —
Nizhny Novgorod — PE2.

In the EAEU part of the Pan-European
Transport Corridor No. 2, there are railway
and highways from Poland through Belarus
to Nizhny Novgorod, including the airports
of Minsk, Moscow and Nizhny Novgorod. At
present, the extension of PEC No. 2 to Yekater-
inburg is being implemented, where PEC is in-
terfaced with the MTC Transsib, and the Trans-
sib railway thus acts as a backbone element for
the transport corridor as a whole (a similar role
could play in its direction and the Volgo-Pe-
chora path in conjunction with NSR).

NSR is intended for transportation along the
route Europe — countries of the Asia-Pacific re-
gion, its active navigation period, unfortunately,
does not yet exceed two or three months in the
annual cycle (due to the presence of perennial
ice on the route and the lack of ice required for
their effective overcoming icebreaking capaci-
ties) [5]. Although the dynamics in the imple-
mentation of this ITC is positive and is growing.
If implemented, the Volga-Pechora Route will
contribute to the development of the Northern
Sea Route through an additional load of its traf-
fic and increased shipping along the NSR.

The next ITC, related to the VPR and
NSR— ITC North-South topics, is designed to
provide transportation from the Indian Ocean
regions through Iran and the Caspian Sea with
transshipment to the railways of the Russian
Federation (or river-sea vessels on Russian
inland waterways and Baltic Sea) to Europe-
an countries. This ITC crosses any latitudinal
Eurasian transport corridor and takes a portion
of its traffic. The proposed VPR is capable of
effectively connecting ITC North-South and
the Northern Sea Route [6].

The New Silk Road is a complex of trans-
port routes, implemented primarily by China in
cooperation with Russia, Kazakhstan, Belarus,
Kyrgyzstan and other Eurasian states. Its pur-
pose is to develop new cargo flows from South-
east Asia to European countries. The transport
complex includes a network of railway (rail-
way) routes and highways passing primarily
through Kazakhstan and Russia, as well as the
capacity of the transcontinental railway Trans-
Siberian Railway, which passes through Russia
(and partially through Kazakhstan) (Fig. 1).

Fig. 1. Complex of routes of the New Silk Road (shown in white (main route) and “rainbow colors”
(secondary)). The Trans-Siberian Railway is shown in dark green
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Fig. 2. Proposed channel of the Volga-Pechora route (junction of the Pechora river with the Volga basin,

the Kama river)

The communication routes in the space of
Russia and the EAEU correspond to the short-
est geographical distances between the mac-
roregions of Europe and Asia, and thus the
geographical location itself favors the develop-
ment of Eurasian transit. There is an economic
need to redirect the volume of passenger and
freight traffic in international traffic, increase
the competitiveness of carriers of the countries
of the Eurasian Union, develop an innovative
transport system (network expansion, digi-
talization), and improve its safe functioning.
It should be said that electronic information
technologies require early implementation at
all stages of the provision of transport services,
it is very important to keep up with the new
technological wave and not to miss the estab-
lishment of the next technological order within
the framework of the new scientific and tech-
nological revolution [7].

In order to improve the transport system
of Russia and expand the transport network
of the Eurasian Union (in its water part), it is
proposed to implement a project for laying the
Volga-Pechora route.

VPR should be implemented by laying a
river canal practically along the shortest dis-
tance between the Pechora river and the Kama
river (the flat relief of this area quite allows
this) (Fig. 2).

The project is designed to promote the de-
velopment of transboundary river navigation
(as well as sea-river navigation), using the po-
tential and available resources of the Northern
Sea Route. The project proposal consists in the
organization of through ship traffic along the
route: Caspian Sea — Volga — Kama — Pecho-
ra — Arctic Ocean, which will require separate-
ly laying (construction) of the Kama-Pechora
navigable canal, which allows the passage of
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river-sea class vessels , with a displacement of
at least 5 thousand tons.

The relevance of the aforementioned pro-
ject is reinforced precisely by the modern
“opening” of the Northern Sea Route, which
connects the Pacific and Atlantic oceans, its ac-
tive promotion to the world transportation mar-
ket, and the intensification of shipping along its
route [8,9]. Climatic changes that have taken
place since the beginning of the 3rd millen-
nium, the development of technical means to
overcome ice fields and methods of mining
in the Arctic Ocean contribute to the develop-
ment of the infrastructure of the NSR and the
increase in transport traffic on this “old-new”
sea route and around it.

Now, in the general cargo traffic along the
NSR, internal river routes are increasingly in-
volved, incl. already interstate (for example,
along the Ob — Irtysh water system; and the
Ob and Irtysh are navigable from the border
of the Republic of Kazakhstan with China to
the Northern Sea Route itself). So, in 2016,
two transits of oversized cargo were made
from South Korea (Ulsan port) along the NSR
with transshipment to river transport in the
port of Sabetta (Ob Bay), then up the Ob and
Irtysh — to Tobolsk and Pavlodar (supply of
heavy equipment to refineries). The multimod-
al transport system of the NSR will continue
to develop taking into account the increase in
its Arctic transportation, the route attracts more
and more diverse cargoes, and container cargo
capacities of the route are developing.

The combination of the development of the
NSR with the modernization of inland water-
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ways can bring a new quality to the implemen-
tation of a single Eurasian transport complex
(the main advantages of the “river-sea” trans-
port system are that it allows delivering, in ad-
dition to containerized cargo, also oversized
cargo outside TEU standards, avoiding the ac-
tion of endogenous trade tariffs). The legal ba-
sis for this (with the signing of the Agreement
on Shipping on February 1, 2019) is already in
place [10]. An electronic database of river nav-
igation is also being formed, which is designed
to ensure the safe passage of ships. Intelligent
video monitoring networks for the Arctic space
are being developed [11.12].

With the implementation of the proposed
Volga-Pechora route, it will be possible to close
the ITC North-South waterway to the NSR
along a shorter route, and not across the trans-
port shoulder of the White Sea. In addition, with
the use of the Volga-Pechora route, the North-
South corridor will interface with the Northern
Sea Route not through the shallow Upper Volga
(where, on long sections, due to the shallow
depth, passage of large and medium-sized ves-
sels is not only difficult, but simply impossible),
but through full-flowing Kama.

There will also be an opportunity to more
effectively link ITC North-South with the Silk
Road Economic Belt [13].

At the opening ceremony of the work pro-
gram of the Belt and Road International Forum
in Beijing on April 25, 2019, President of the
Russian Federation Vladimir Putin indicated
that the Northern Sea Route could be docked
with the Chinese Sea Silk Road (a project that
is also being promoted by China) (Fig. 3).

.
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Fig. 3. New Silk Road (shown by dotted line), Maritime Silk Road (shown as solid blue line)
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Fig. 4. The Northern Sea Route (shown in blue), the Sea Silk Route (also known as the Southern Sea
Route, shown in red), capable of connecting them the North-South ITC (shown in purple)
and the Volga-Pechora route (shown in green), as well as a hypothetical The Eurasian Sea Route,
which closes the “Big Euro Ring of Water” (shown in dark green)

The implementation of this idea will con-
nect the whole of East Asia with Europe along
a shorter route. In addition, the Russian Presi-
dent added that this would facilitate the coor-
dination of Eurasian countries and facilitated
trade [14]. He also suggested that in the future,
the project will have a great synergistic effect
not only for our country, but also for the entire
Eurasian region.

The optimal route for conjugation of the
Northern Sea Route and the Maritime Silk Route
(otherwise, the “Southern Sea Route™) is ITC
“North-South”, even purely geographically. The
Volga-Pechora Route (VPR) proposed here for
implementation, which leads ITC “North-South”
directly to the Northern Sea Route (through the
proposed water system: Volga — Kama — the nec-
essary connecting channel — Pechora).

The implementation of the proposed VPR
is in good agreement with the global geopoliti-
cal project of the Eurasian Canal (EAK), which
can be laid between the Caspian and Azov seas
along the Kumo-Manych depression (a natu-
ral depression — the channel of the ancient sea

strait). Both water routes will be able to tech-
nologically interface along the Caspian Sea and
in fact create the “Big European Water Ring”
(Fig. 4), implementing the Eurasian Sea Route.

All this can be facilitated by the very plans
to significantly increase the capacity of the
Unified Deep-Water System of the European
part of the Russian Federation, as the most im-
portant waterway of international importance,
and the development of inland river navigation
in the Russian Federation (in order to ensure
the growth of traffic in the Russian European
basins by 2030 in 2, 2 times (to the level of
2010), including an increase in the carrying ca-
pacity of transit cargo), according to the Strat-
egy for the development of inland water trans-
port of the Russian Federation for the period
up to 2030 [15]. Consolidated growth of the
cargo base of inland waterway transport under
the implementation of an innovative scenario
of economic development may reach 242 mil-
lion tons by 2030, incl. while implementing the
aforementioned Strategy, it is planned to build
825 new units of the fleet by the specified date.
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ON THE DEGREE OF STUDY OF THE CATEGORY
OF FUTURE TENSE IN GERMANIC LANGUAGES
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This article presents the result of the analysis of theoretical works that study the temporal system of Germanic
verbs in synchrony and diachrony, which will allowto trace the specifics of the display of this category at the given
stages of development and identify its features. The category of future tense in synchrony on the material of the Ger-
man language is considered on the example of futur I and futur II forms, the conditionalis and preterite forms, the
conjunctival pluperfect, taking into account the modal meaning and contextual environment of these constructions
in the form of temporal lexical indicators. The combination of lexical means of expressing futurality in the form
of a lexical-semantic field is studied in detail on the material of the German language. Based on the material of the
English language, the following means of expression were analyzed: Future Indefinite, Future Continuous, Future
Perfect, Present Indefinite, Present Continuous and lexical turns to be going to / to be to / to be about + infinitive:
Future in the Past, Future Continuous in the Past, Future Perfect in the Past, the construction was going to + infini-
tive. In addition, specialists in Germanic studies are exploring possible options for expressing modality through the
use of combinations of the verbs shall / will or should / would with an infinitive. Based on the material of the Danish
and Dutch languages in Germanic studies, methods of forming the category of future tense in the form of future lare
described and this form is used to emphasize a single or multiple (repeated) action in the future; future II that is used
to express future precedence or future action preceding another future action in the indicative. The article analyzes
theoretical works, where the category of the future tense is considered diachronically based on the material of one
Germanic language. On the material of the German language, the existence in the early period of two tense forms of
the verb was proved: preterite and present, which was used to express future events. The ability to express the future
tense by means of a prefixed verb form, which was later obsolete, was also presented. In Old English, there were
no special forms of expression of the future tense, but there were special lexical means, as well as modal verbs of
obligation and will (sculan and willan), which related an action to the sphere of the future. The article analyzed the
available theoretical studies on the expression of futurality in the Gothic and Old Norse languages.

Keywords: thecategory of future, Germanic languages, temporal system, a modal meaning,
the lexical-semantic field of futurality

Grammar remains a constant object of Ger-
man scholarship [1]. The future tense category
also attracts the attention of linguists who deal
with the problems of studying this category on
the material of the Germanic languages, since
the process of formation and development of
this category in the Germanic languages was
rather complicated and unusual [2]. The analy-
sis of theoretical works devoted to the study of
the temporal system of the Germanic verb in
synchrony and diachrony will make it possible
to trace the specifics of the reflection of this
category at the given stages of development
and identify its features.

First, we would like to touch upon the theo-
retical works of those authors in which the cate-
gory of the future tense is considered in synchro-
ny on the material of one Germanic language.

E.V. Bodnaruk considers possible variants
of the future tense representation in modern
German. She marks two grammatical units, the
main meaning of which is the expression of the
future tense:

a) the form of futur I, which can be consid-
ered as the form of the future as such;

b) the form of futur 11, used to express the
pre-future or future action/ event preceding
another action / event in the future [3: 34].

According to E.V. Bodnaruk, one should
take into account the fact that these structures
have a modal meaning [4: 66-68].

The researcher includes in the object of his
work not only grammatical, but also lexical
units capable of conveying the category of the
future tense in German. E.V. Bodnarukvery
carefully analyzes the semantics of limiting
verbs indicating an internal limit, boundary
or goal of an action directed towards the fu-
ture [3: 35]. She refers kommen, bringen, fin-
den, etc. to such verbs. At the same time, the
linguist points out the ability of non-limit verbs
to display the grammatical category of the
future tense when they are used with special
lexical indicators (morgen, in der Zukunft).
The linguist in his work considers a synonym
for futur [ — present in a futural meaning, per-
fect in the meaning of a completed future / fu-
ture time, emphasizing that it is synonymous
with futur II.

E.V. Bodnarukpays attention to the repre-
sentation of the grammatical category of the
future tense in the form of conditionalis I, pret-
erite and pluperfect conjunctiva. At the same
time, she emphasizes that the forms of con-
ditionalis and preterite conjunctiva correlate
with each other as forms of futur I and pres-
ence; and the pluperfect of the conjunctiva is
similar to the perfect and futur of the II indica-
tive in terms of the features of the expressed
meaning of the future tense [4: 37]. If condi-
tionalis I and preterite conjunctiva have the
meaning of potentiality, then futural pluperfect
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is characterized by the meaning of unreality [3:
38]. In his work, the author also touches upon
the possibilities of expressing the future tense
in German by means of the imperative.

It is necessary to take into account the
modal meaning of the future tense category.
The statements about upcoming events can be
subjective, because a speaker at the moment of
speaking does not have full confidence in their
performance. The team of authors (E.V. Guly-
ga, E.I. Shendels) notes the fact of using modal
verbs (wollen, sollen) in a futural meaning in
modern German in order to make statements of
different shades: desire, obligation, prediction.

Attention should also be paid to the lex-
ical-semantic field of futurality. A number of
linguists (E.V. Gulyga, E.I. Shendels) indicate
the possibility of expressing the category of
the future tense in Germanic languages through
the use of special lexical means that have a
concretizing function and allow to clarify the
meaning of the tense forms of the verb. First,
the researchers note the fact that adverbs (bald,
nichstens) are used to describe the upcom-
ing actions. Authors highlight a special role of
nouns that have greater syntactic freedom and
combinational capabilities (nachdemFriihstiick,
in 10 Minuten, aberstemJanuar) [5: 66]. They
also take into account the use of adjectives with
the meaning of time (auf baldiges Wiedersehen,
die morgige Mode, diezukiinftigeLage) [5: 70].
The examples of lexical “switches” provided
are widely used in both oral and written speech
of the German language.

Research by G. Miiller, F.I. Pankov and
other linguists is presented in the work of
E.V. Bodnaruk. The author gives examples of
classifications of lexical time indicators and
dwells in more detail on the characteristics of
the deictic (the beginning of an event at the
moment of speaking or immediately after it:
weiterhin, gleich, am néchsten Sonntag) and
anaphoric future (the beginning of an event
after another one: kurzdanach, anschlieflend,
nachher) [6: 31-32].

Consequently, on the basis of the material
of the modern German language in Germanic
studies, such aspects of the expression of the
future tense category as the grammatical forms
of the verb reflecting the future tense category
in the indicative, conjunctiva and imperative
are considered; the ability of modal verbs of
the German language to express actions direct-
ed towards the future; lexical-semantic fields
of futurality reflecting the examined category.

Let us turn to a similar analysis and system-
atization of the works affecting representation
of the future tense category in modern English.

T.A. Sukhomlina, when considering the
ways of forming the future tense in modern
English, highlights the existence of two forms
of expression of this category: in relation to the
present and in relation to the past tense. The
first group includes the following means of ex-
pression: Futurelndefinite, FutureContinuous,
FuturePerfect, PresentIndefinite, PresentCon-
tinuous and lexical expressions tobegoingto /
tobeto / tobeabout + infinitive [7: 176; 8: 48-
55]. At the same time, the author focuses on
the frequency of using the forms of the present
tense when describing objective events in the
future. The second group includes such means
as: Future in the Past, Future Continuous in the
Past, Future Perfect in the Past, the construc-
tion was going to + infinitive [7: 177]. Based
on the analysis of literary sources, the linguist
shows possible options of expressing modal-
ity through the use of combinations of verbs
shall / will or should / would with an infinitive.
According to the linguist, when determining
the degree of confidence of the interlocutor in
the performance of a future event, one should
take into account experience and the surround-
ing context [9: 187-188].

The analysis of A.I. Smirnitsky, M.Ya. Blokh,
V.N. Yartseva and other scientists allowed to re-
veal a different point of view. Germanistshigh-
light the existence of a three-term temporal sys-
tem of the English language [10: 48], drawing
attention to the fact of the presence of modality
zero in statements with shall / will verbs [10:
54-55], which indicates the possibility of the
category of a neutral future to reflect an objec-
tive picture of the world and not depend on the
speaker’s judgment. The existing conflicting
views indicate the ambiguity of the means of
expression of the studied category in English.

The Germanic group of the Indo-European
language family includes, in addition to Ger-
man and English, Dutch and Danish. In his
work, O.V. Kuznetsova, while considering the
ways of forming the category of future tense
in the proposed languages, highlights the exist-
ence of two grammatical units expressing the
future tensein the Dutch language:

a) future I, used to express a single or mul-
tiple (repeated) actions in the future;

b) future II, used to express precedence
in the future or future action preceding an-
other action in the future [11: 105]. The author
points out a synonym for future II — perfect in
the meaning of future tense and focuses on the
frequency of its use.

The linguist proves the need to use the fu-
ture tense category in Danish when describing
events that took place in the past. Thus, the future
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in the past I is used to express an action that
was future in relation to another action in the
past, and the future in the past II is used to ex-
press precedence [11: 107]. Consequently, on
the material of the Dutch and Danish languag-
es, such an aspect of the expression of futural
meaning as the grammatical forms of the verb
in the indicative is considered.

It is necessary to touch upon the analysis
of theoretical works, where the category of the
future tense is considered diachronically based
on the material of one Germanic language. An
article written by L.A. Dolgopolova. Based on
the analysis of literary sources (including the
poem “Muspilli”), the author shows the ways
of expressing the category of the future tense at
different stages of the development of the Ger-
man language. The results of the study allow
us to bepractically convinced of the existence
in the early period of two tense forms of the
verb: preterite and present, which, in turn, was
widely used to express future events. L.A. Dol-
gopolovafairly points out the continuation of
this trend nowadays.

The research conducted showed the ability
to express the future tense through the prefix
verb form. According to the linguist, this way
of expressing the category of futuralityfunc-
tions until the early New High German period
and subsequently goes out of use [12: 85].

The analysis of theoretical works of
V.M. Zhirmunsky [13] and N.I. Filicheva [14]
allows us to verify the correctness of the pre-
sented judgments.

Likewise, there were no special forms of
expressing the future tense in Old English. Ac-
cording to a study conducted by Yu.l. Gurova,
the use of special lexical means, as well as
modal verbs of must and will (sculan and wil-
lan) made it possible to refer the action to the
sphere of the future, including the future in the
past [15: 3494]. The author emphasizes the loss
of modal meaning by these verbs at the present
stage of development. This point of view can
also be found in the works of T.A. Sukhomlina.

The theoretical works of linguists study-
ing the category of the future tense in the
Old Norse and Gothic languages are subject
to consideration.

According to A.A. Pavlenko, in Icelandic,
unlike in English, there were no conditions for
grammatization of constructions with modal
verbs [16: 165]. Thus, they were able to retain
their original modal meaning.

Based on the material of the Gothic lan-
guage, T.N. Babakina shows the possibilities of
forming the category of the future tense by us-
ing, along with the indicative, the optative and
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the imperative, which had the meanings of de-
sirability, possibility. The researcher connects
the emergence of the concept of irrealis and the
formation of the class of modal verbs (magan,
kunnan, muozan) as exponents of internal mo-
dality with the Old High German period in the
development of the language [17: 40].

Consequently, the category of the future
tense in Germanic languages in the diachronic
aspect affects such aspects of expression as
grammatical forms of the verb (including in
Old Icelandic); the ability of modal verbs to
express actions directed towards the future
(based on the material of Old English and
Gothic languages).

Summing up a short review of theoreti-
cal works devoted to the representation of the
future tense category in Germanic languages,
we can emphasize the existenceof the temporal
and modal meaning of the futural verb form in
linguistics. The use of special lexical “mark-
ers” allows you to build statements without us-
ing complex analytical verb forms, which leads
to a simplification of communication.

As for the question of the degree of study of
the grammatical category of the future tense in
Germanic languages, its insufficient elaboration
should be mentioned, since the verb forms of the
future tense themselves appeared in Germanic
languages during the period of Middle High
German, Middle Icelandic languages, when the
tendency in Germanic languages to the emer-
gence of analytical forms was clearly formed
language due to the gradual reduction of the
verbal inflection. But nevertheless, the question
arises about the possibility of clarifying the for-
mation of the future tense already in the ancient
period of the development of the Germanic lan-
guages, its grammatical basis when comparing
such languages-representatives of the Germanic
subgroups as Old High German (West Germanic
subgroup), Old Icelandic (North Germanic sub-
group) and Gothic (East Germanic subgroup)
languages. That, without a doubt, is the scien-
tific interest of further studies of the Germanists.

We see a further prospect of the indicated
research in the possibility of comparing the
languages indicated above, drawing on exam-
ples in Old High German, Old Icelandic and
Gothic from literary texts in Old High Ger-
man, Old Icelandic and the text of the Bible
in Gothic. This approach will help in finding
the grammatical constructions of that time,
expressing the future tense. And a compari-
son of the established structures will allow
us to determine the tendency of the formation
of the future tense category in the Germanic
languages, since the similar in semantics and
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structure of the verb constructions, the similar
use of certain lexical means will manifest this
tendency. The proposed approach will ensure
the achievement of the set goal and reveal the
process of the formation of this category in the
Germanic languages of that time.

We consider this approach innovative,
since the future tense of Germanic verbs was
formed much later, and the very process of its
formation and development in the Germanic
languages of the period under review has not
been sufficiently studied. It was only men-
tioned incidentally in a number of theoretical
works presented above.

The problem proposed by us in this article
is still unsolved in modern Germanic studies,
since the futural design of the verb in German-
ic languages is associated with the formation
of its analytical forms, which appeared in the
late Middle Ages. And before that, the present
tense expressed a certain intention of a person
to perform some planned action in the future.
In those distant times, a person expressed his
idea of the possible performance of an action
by combining verbal and other forms of lan-
guage. And it is precisely this circumstance that
represents the prospect of the study of the Ger-
manists. Hence, it seems interesting to find out
on the material of representatives of all three
Germanic subgroups, using the example of the
remaining literary monuments, a set of lexical
means. Hypothetically, these can be adverbs,
nouns with a temporary meaning indicating the
future. This was discussed in the article above.

But there is another aspect, namely the use
of modal verbs in Gothic, Old Icelandic and
Old High German, which are capable of ex-
pressing a person’s desire or need to perform
any action in the future. And the set of these
modal verbs will show by their frequency the
process of their use in the Germanic languages
of that time, will show us the tendency of the
development of modal verbs. But at the same
time there is another goal of such a compara-
tive analysis to clarify the verbs, nouns and ad-
verbs of the tense that existed in the common
Germanic basis to reflect the future tense. Such
an approach will help complete the process
of establishing the process of formation and
development of the future tense in Germanic
languages, at least partially unfinished in Ger-
manic studies. In this we see the prospect of
further development of the proposed study.
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The relevance of understanding the processes of a modern person self-realization can be talked about both
in theoretical and practical aspects. Despite a significant amount of research, the problem of the essence, content,
conditions, criteria for achieving a high degree of self-realization requires further study on the interdisciplinary
categorical synthesis study basis. The system of factors influencing personal self-realization at the present techno-
logical development stage needs to be clarified. The problem of substantiating a system of interrelated objective and
subjective conditions that contribute to the achievement of a high degree of human self-realization in the education
field requires further research. This work reveals the philosophical understanding of self-realization as an essential
modern person characteristic. The role of information technologies in the system of natural, social, cultural fac-
tors influencing the personal self-realization process is analyzed. A system of interrelated objective and subjective
conditions that contribute to a high degree of personal self-realization, as a process of forming a unique life path in
informatization conditions, has been developed. The specificity of measuring, analyzing and assessing a personal
self-realization degree in the education field is shown. The article considers theoretical and practical aspects of or-
ganizing independent work in the course of philosophy using information and communication technologies, which
contribute to the formation of a productive independence level in students as a condition for achieving a high degree
of personal self-realization.

Keywords: self-realization of a person, self-realization degree assessment, informatization, information
and communication technologies in education, Internet technologies, student’s independent work

Today, the human world is rapidly chang-
ing under the influence of technologization,
informatization, virtualization processes of all
spheres of life. The basis of these processes is
the development of modern information tech-
nologies (IT), which transform all components
of the “nature — society — culture” system. The
use of IT in various types of human activity
and communication provides tremendous op-
portunities for personal self-realization, which
is a strategic priority today.

Although the term “self-realization” ap-
peared in 1902, the very phenomenon of self-
realization has always been at the center of
attention of the human sciences, acting as a
process of forming a unique life path.

Various aspects of personal self-realization
on the life path have been revealed by mod-
ern philosophers such as: N.S. Bastrakova,
A.V. Gribakin, S.A. Ermakov, Yu.D. Zemlya-
kov, R.A. Zobov, N.A. Kebina, L.N. Kogan,
M.A. Manuil’skij, L.V. Mezina, D.A. Mordo-
vina, L.E. Motorina, V.S. Neveleva, N.V. Sitk-
evich, A.V. Solov’ev, B.F. Chechet. A number
of researchers (V.P. Goncharov, T.N. Lopat-
inskaya, E.R. Yuzhaninova) pay special at-
tention to the forms of self-realization in the
conditions of a language, space, environment
vizualization, analyzing the Internet as a hu-
man self-realization space.

In domestic and foreign psychologi-
cal science, K.A. Abulkhanova-Slavskaya,
B.G. Ananiev, A.G. Asmolov, T.N. Berezina,
L.S. Vygotskij, E.V. Galazhinskij, A.A. Derkach,
V.E. Klochko, L.A. Korostyleva, S.I. Kudi-
nov, D.A. Leont’ev, A. Maslou, K. Rodzhers,
S.L. Rubinshchtejn, V. Frankl, K. Horni, I. Ya-
lom turned to the problem development.

In pedagogical sciences, the interpreta-
tion of self-realization is closely related to the
ideas of the humanization of education, open-
ness to experience, initiative, and the crea-
tive nature of students’ activity (V.I. Andreev,
V.V. Bayluk, T.I. Baryshnikova, N.V. Boriso-
va, L.N. Drozdikova, I.F. Isaev, L.N. Makaro-
va, O.A. Milinis, E.A. Nikitina, L.I. Nirenberg,
Ya.A. Ponomarev, YU.P. Prokudin, N.Yu. Post-
alyuk, N.V. Senchenko, M.L. Sitnikova,
S.N. Usova, Z.Z. Utyaganova, [.I. Ushatikova,
K.S. Ushatikova, L.V. Curikova, I.A. Shar-
shov, E.N. Shiyanov, S.A. Shmakov).

The problems of using educational IT to
stimulate self-realization processes of students
are considered in the works of S.M. Azizova,
V.G. Magomedov, A.A. Tolstykh, S.S. Pod-
dubnyj, A.A. Kazancev, A.I. Shutenko.

Despite the availability of a significant num-
ber of studies, the problem of the essence, con-
tent, conditions, criteria for achieving a high de-
gree of human self-realization requires further
study on an interdisciplinary categorical syn-
thesis basis. The idea of the system of factors
influencing personal self-realization at the pre-
sent stage of technological development needs
to be clarified. The problem of substantiating a
system of interrelated objective and subjective
conditions that contribute to the achievement of
a high degree of human self-realization in the
field of education requires further research.

In accordance with the shared point of
view, self-realization is understood as the pur-
poseful arrangement of a life path by a modern
person — a reality formed under the influence of
objective conditions (natural and sociocultural)
on the basis of subjective conditions (the indi-
vidual’s own resources).
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Various aspects of the life path problem
study can be distinguished, revealing its es-
sence in opposite categories.

In the first group, we include the views of
thinkers who interpret the life path essence,
proceeding from the “reason” — “faith” catego-
ries. The importance of reason in a person’s
comprehension of his life path is emphasized
in the cosmocentric and logocentric views of
the philosophers of the antiquity era: Plato, Ar-
istotle, Seneca. Gregory the Theologian, John
Chrysostom and others dwelled on the mean-
ing of faith.

The second important aspect of considering
the problem under study reveals the life path in
the categories of “individual” (M. Montaigne,
A. Schopenhauer, F. Nietzsche) and “supra-
individual”, acting as “social”, “historical”,
“Universe”, “Eternity” (K. Marx, L.N. Kogan,
A.V. Gribakin, V.S. Neveleva). The dialectic of
“individual” and “supra-individual” is revealed
by modern authors in the interconnected pro-
cesses of self-identity and self-transcendence,
reflecting the appeal to the human world and
his ability to go beyond his own limits [1].

The next aspect we highlight is associated
with the above-described “individual” — “su-
pra-individual” aspect, but we cannot reduce it
to it. This is the aspect of “single” — “general”.
The search for “universal” is represented by
Russian religious philosophy in the person of
V.S. Soloviev, L.N. Tolstoy, F.M. Dostoevsky.
The completeness of experiencing one’s own
unique life, comprehension of one’s self-ar-
chetype, liberation from the imposition of the
beliefs of the “strangers and the blind” comes
to the fore in existentialist and neo-Freudian
self-realization interpretations.

Depending on who the life path subject is,
it is possible to distinguish the life path of a
“person — principle” (the history creator, mak-
ing a breakthrough to the new) and “an ordi-
nary person” (V.S. Neveleva). The self-realiza-
tion study from the point of view of the unity
and a man and history relations requires further
research today.

Self-realization problems are also disclosed
in the categories of “possible” and “real”. The
aalysis of existence and ways of acquiring of
“other”, “possible”, “true” existence by a per-
son can be traced in the works of M. Heidegger,
K. Jaspers, L.N. Tolstoy, S.A. Ermakova et al.
K. Jaspers warns: “The danger for a person lies
in self-confidence, as if he is already what he
could be” [2, p. 453].

“Stability” — “variability” is the next group
of categories that reveal the problem of inter-
est and is associated with the aspect of “possi-

ble” and “real”. The analysis of self-realization
processes makes it possible to reveal the unity
of stability and variability moments, constancy
and dynamism on the life path of subjects. We
can talk about the dynamics of motives, the
emergence of new ways of behavior and ac-
tivity, forms of response to situations, the use
of adaptive self-affirmation and cooperation
methods. The dialectic of stability and vari-
ability is also manifested in self-realization un-
evenness: at different life path stages, it can be
more or less, or simply be absent.

Finally, the “anthropological” — “techno-
logical” aspect of the analysis of an individu-
al’s self-realization process becomes extremely
relevant in modern conditions.

Since the last third of the twentieth cen-
tury, a widely understood technology has be-
come a “fundamental human characteristic”
(N. Vig). The transformation of the entire
system of natural, social and spiritual fac-
tors that have an external and internal impact
on an individual’s self-realization is associ-
ated today with the development of informa-
tion technologies.

O.M. Manzhueva notes: “Three inven-
tions — a language, writing and printing, three
information explosions underlie the modern
civilization and humanity emergence as a
whole. The true information revolution, mark-
ing the beginning of the “fourth level”, starts
with the creation of computers at the end of
the 40s of the XX century” [3, p. 110-111]. At
the same time, the point is not in numbering
(a number of domestic authors bring the num-
ber of information revolutions to eight [4]), but
in understanding the universal revolutionary
nature of information technologies.

Today, there is no single generally accept-
ed definition of information technology.

In the Russian Federation Federal Law
“On Information, Information Technologies
and Information Protection” IT is “processes,
methods of searching, collecting, storing, pro-
cessing, providing, disseminating information
and ways to implement such processes and
methods” [5].

Modern authors offer a broad interpretation
of information technology as an “area of activ-
ity that ensures the effective implementation of
the human activity information aspect” [6].

From our point of view, IT can be under-
stood as a combination of:

* natural, social and cultural, anthropologi-
cal conditions for the creation of information
resources of a society and man;

* information required for the intelligent
technology production;
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» principles and rules for managing infor-
mation and communication processes;

» criteria for assessing the effectiveness of
the implementation of the information aspect
of human and society activities;

» natural, social and cultural, anthropo-
logical consequences of the application of this
technology for the reality formed during a per-
son’s life [7, p. 14].

Even in the last third of the twentieth cen-
tury, ideas about the self-transformation of
mankind in the age of the domination of tech-
nology, leading to “technological man” ap-
peared (V. Ferkiss). The latter, as a rule, is as-
sessed very critically: firstly, as a person who
is rigidly involved in technological processes,
turning from a subject into an agent of techni-
cal and technological systems; secondly, as a
“consuming person”, who is distinguished by
goal-oriented rational activity, total consumer-
ism, internal passivity, conformism. The era of
the internetization of all life spheres gave rise
to a new species (and possibly a different spe-
cies) Homo. Different variants of its designa-
tion are offered: “Homo informaticus”, “Homo
internetus”, “Homo cyberneticus”, “Homo Cy-
berus”, “eHOMO”.

The “technological” model of self-real-
ization, chosen voluntarily or involuntarily,
turns a person into a technological “slave”,
a mindless consumer dependent on tecnolo-
gies, into an object of manipulation of other
people, characterized by value orientations’
deformation, irresponsibility, loss of contacts
in real life, etc.

Therefore, the self-realization anthropo-
logical aspects, suggesting the interconnection
of self-affirmation, self-preservation and self-
rehabilitation processes of a person as a bio-
logical-social-spiritual being are of particular
importance. A number of objective and subjec-
tive conditions that contribute to a high degree
of human self-realization can be identified.

Such objective conditions include ensuring
the natural human environment preservation.
Critical environment condition provokes, in
addition to diseases, the emergence of a feel-
ing of unhappiness, manifestations of physical
self-destruction (drug addiction, alcoholism,
suicide), conscious or unconscious choice by
people of negative life path models. Accord-
ing to experts, 30% of the Russians live in
environmentally hazardous areas. At the same
time, it is known that life expectancy in such
areas is 10—15 years less than in the country as
a whole [8]. A subjective condition for a per-
sonal self-realization is caring for the bodily
component of his being, maintaining and re-
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storing health, using the entire potential of ICT
to solve this problem.

Overcoming the crisis tendencies of mod-
ern “cultural ecology”, manifested in the de-
struction of the transpersonal values’ system,
can also be considered as a necessary condition
for self-realization. In this case, the subjective
condition for self-realization is fostering and
self-nurturing of emotional sensitivity, respon-
siveness, awareness of relationships between
people as a spiritual value. These qualities are
formed in the process of implementing the co-
operation and co-creation model in education.

Achieving a high degree of self-realization
will be facilitated by the availability of knowl-
edge, information and related education. In
this regard, the individual’s awareness of his
needs, motives, goals, methods of control and
self-control, as well as the development of cog-
nitive independence, including the desire and
willingness of a person to use the virtual edu-
cational space advantages, can be considered
subjective conditions for self-realization.

A high degree of personal self-realization
is facilitated by a corresponding assessment by
society of a person’s labor activity. Material
reward should correspond to the importance
of the functions performed by a person in the
society. This implies the need for professional
self-determination of a person, assessment of
material wealth and technological achieve-
ments not only through the prism of pres-
tige, profitability, but spiritual values as well;
awareness of labor as an ethical value.

The objective conditions for self-realization
include ensuring the information space protec-
tion, prevention of negative information-psycho-
logical and information-technological impact on
people. Subjective conditions in this regard in-
clude the formation of one’s own culture of life
self-determination, including a system of rela-
tions to society, nature, the results of scientific
and technological progress; the psychological
stability formation; knowledge of the potential
risks and ways to ensure the Internet security.

Finally, a society must ensure the weaken-
ing of the confrontation between different so-
cial groups, form a real unity of different cul-
tures and generations. In this regard, the ability
and readiness of a person for a dialogue and
polylogue (including in cyberspace); priority
of strategic public interests over personal and
group interests, understanding of the inextrica-
ble link between freedom and responsibility in
matters of attitude to the environment, all liv-
ing things and artificially created with the help
of IT can be considered the self-realization
subjective conditions.
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The formation of a complex of conditions
which contribute to the achievement of a high
degree of self-realization of the individual is be-
coming an urgent task of the education system.
The search for new educational technologies
leads to the “School 4.0” project (by analogy with
“Industry 4.0”), the implementation of which is
a matter of the future. However, it is safe to say
that the use of modern digital technologies in the
education system is becoming relevant today.

Currently, “didactics of education informa-
tization” (I.V. Robert), “network educational
strategy” (M.N. Berulava), “Education 2.0”
(by analogy with Web 2.0), based on attract-
ing students to direct participation in creation
of new collective documents, are used.

To form subjective conditions for self-re-
alization of students in the study of “Philoso-
phy” the program of research activities called
“Development of cognitive independence of
students” was implemented

This activity direction was chosen based
on the understanding of the culture of an indi-
vidual’s independent work as the most impor-
tant mechanism of personified and productive
personality formation in the continuous educa-
tion model, which contributes to the formation
and realization of the self-realization need [9].

The study involved 343 first-year students of
the Nizhny Novgorod Institute of Management.

When studying the self-realization degree
of bachelors in the aspect of “Education”, it
turned out that 98.7 % of the respondents strive
for self-development in this area. The share of
students with an average degree of self-realiza-
tion was 70.7 %, for 19.3 % of the respondents
a low degree of self-realization was character-
istic, for 10.0% — a high one. Thus, although
for all respondents (100 %) there was an oppor-
tunity for self-realization in the field of educa-
tion, the majority of students demonstrated an
average degree of self-realization.

The study of the level of independence of
students revealed a number of problems. The
majority of students (67.3 %) are characterized
by a low degree of independence, 15.7% — by
an average degree of independence, 13.2% —
by a high one.

The study of the educational activity for-
mation motives showed the following results:
71.4% of the respondents agree with the state-
ments about the importance of studying a phi-
losophy course to substantiate their own civic
and ideological position (i.e., for the formation
of universal competencies stipulated by the
Educational Standards). 50.3 % of respondents
showed interest in studying the issues stipulat-
ed by the “Philosophy” discipline curriculum.

It should be noted that the study of the stu-
dents’ level of independence has been conduct-
ed by us annually since 2013. Since 2018, edu-
cational independence has been studied in the
context of the problem of increasing the stu-
dents’ self-realization degree, which is reflect-
ed in the questionnaires we have developed.

Taking into account the results obtained,
a system of independent work, involving the
use of information and communication tech-
nologies in the course of studying a philosophy
course, was organized. As it has been men-
tioned before, educational independence is one
of the most important factors in a person’s self-
realization in the field of education.

The basis for studying the course of phi-
losophy using ICT tools, contributing to the
achievement of a high degree of self-realiza-
tion by the student, were the principles of per-
sonalization of teaching; the relationship of
internal and external conditions that provide
a student with a situation of success; unity of
organization and self-organization of inde-
pendent work; creating a reflective educational
environment [10].

To solve the problem of achieving a high
degree of self-realization by students in the
course of studying a philosophy course, indi-
vidual and group forms of work, differentiated
tasks of a reproductive and productive nature,
involving the use of ICT, were used in a ra-
tional combination. At each stage of activity,
the students had an opportunity to choose: to
perform tasks of a reproductive or creative na-
ture, work in groups or individually, which ICT
tools to use.

Most students highly appreciate the role of
ICT in the educational process, but only 28.5%
of them choose productive tasks in independent
work (creating public pages in a social network
and collective documents, working on the Joint
Abstract project). More than 70 % of students
prefer reproductive tasks using materials from
electronic library systems (ELS), as well as In-
ternet simulators.

The independent work results were used in
organizing disputes and discussions, business
games, writing abstracts and essays, as well as
preparing scientific publications and reports at
student forums, scientific and practical confer-
ences and round tables.

It should be noted that a significant number
of students were interested in various aspects
of the very philosophical problem of human
self-realization, such as professional self-real-
ization, self-realization and self-actualization,
the search and acquisition of the meaning
of life, the problem of achieving happiness,
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choice and action, self-realization in a digital
society and others.

In the self-analysis of activities, students
who used productive forms of independent
work demonstrated a significant increase in in-
terest in philosophical issues (9-10 points on a
ten-point scale). Students who carried out in-
dependent work only at the reproductive level
gave an average mark of 5-6 points.

As for the assessment of self-realization
degree of students who participated in pro-
ductive activities using ICT tools in the study
of “Philosophy” discipline, 79.2% of the re-
spondents are characterized by a high degree of
self-realization, 20.8 % — by an average. A low
degree of self-realization is not typical for this
group of students.

The degree of self-realization of students
who participated in reproductive activities us-
ing ICT means while studying “Philosophy”
discipline did not change significantly. Most of
the students surveyed demonstrate an average
self-realization degree (73.6 %), for 14.2% of
the respondents a low degree of self-realization
is characteristic, for 12.2 % — a high one.

Information technologies actively influ-
ence the system of natural and social and cul-
tural factors that have an external and internal
impact on the self-realization of the individual.
The use of educational information and com-
munication technologies makes it possible to
develop educational independence, initiative,
students’ readiness for self-education. This cir-
cumstance contributes to the achievement of
a high degree of personal self-realization for
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the effective solution of practical education-
al problems.
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BO3MOXHOCTH YUETA HOFPEHIHOCTE?I POTOAHEMOMETPOB,
YCTAHOBJIEHHBIX HA MOPCKHUX BYUKOBBIX CTAHIIUAX

Bockansaun K.JI., I'puropos H.O., Hukutuna B.C.
@I'BOY BO Poccutickuii 2ocyoapcmeentblii 2uopomemeoponozuyeckuil ynueepcumem (PITMY),
Canxm-Ilemepoype, e-mail: kvosia@mail.ru, grigorov46@mail.ru, victoriaflint01@gmail.com

B pabote npuBORUTCS pacuET HHEPIMOHHBIX IOTPEITHOCTEH POTOAHEMOMETPOB, YCTAHOBICHHBIX HA MOPCKHX
Oy#KOBBIX METEOPOJIOTHYCCKUX CTAHIUAX B 3aBUCHMOCTH OT [IapaMETPOB BETPa H TEXHUYCCKHUX apaMETPOB CaMo-
ro npubopa. IlokasaHo, 4To mpu KoyieGaHUIX aHEMOMETPa Ha MOPCKHX BOJHAX M3MEPEHHAs BEJIMYNHA MTPEBbIIIACT
HCTHHHYIO CPEIHIOI0 CKOpOCTh BeTpa. Ha ocHOBe paHee OImyOIMKOBaHHOI METONHKU pa3paboTaH cIocod ydera
HMHEPLHOHHOI MOTPEIIHOCTH aHEMOMETPOB IIPU KOJICOAHHUAX CTaHLMM Ha BOJHAX B Mope. Paccumrana morper-
HOCTb aHEMOMETPa IIPH Pa3HbIX IapaMeTPax — CKOPOCTHU BETPa, YACTOTHI U aMIUTUTY/IbI KOJIEOaHHU, 8 TAKIKE BHICOTHI
ycTaHOBKH aHeMoMerpa. [lokazaHo, 4ToO Ipu OONBINOH CKOPOCTH BETpa MHEPIMOHHAS MOTPEIIHOCTH HpeHeOpe-
JKMMO Majia, a IIPH Majloii CKOpocTH BeTpa e€ HeoOxoaumo yuutsiBatk. [Ipu yactore konedanus menbie 0,1 I'ig
MHEPLUOHHYIO TIOTPENIHOCTh MOXKHO HE YUHUTBIBATh, a MpH Yactotax 0,5 I'l ¥ BhIlle OHA CTAHOBUTCS 3HAYMTEIb-
HOH. YCTaHOBIICHO, YTO IIPU IMPOYUX PAaBHBIX YCIOBHSAX HHEPIHOHHAS MOTPEIIHOCTh BO3PACTACT C yBEIHYCHUEM
BBICOTHI JaTyuKa. Pe3y/bTaTsl MOTYT OBITH MCIIONIB30BAHBI IPU aBTOMATUYECKOH 0OpabOTKEe MaHHBIX M3MEPCHHMI
CKOPOCTH BeTpa Ha OyHKOBBIX MeTeoCTaHIHAX. OCOOEHHO aKTyaabHBIMU PE3YJIbTAThl PA0OTHI SIBISIOTCS JUIst CaHKT-
IetepOypra — KpyIMHOTO MOPCKOTO IOPTa U TPAHCIIOPTHOTO y3I7Ia.

KiioueBsble ciioBa: OyiikoBble MeTeOCTAHIHH, CKOPOCTh BeTPa, POTOAHEMOMETPbI, OTPeIHOCTH, HHepPIH,
aBTOMaTH4YecKas 00padoTka

POSSIBILITIES TO TAKE INTO ACCOUNT SOURCES OF ERRORS
FOR WINDMILLANEMOMETERS STAYED AT SEA STATIONS

Voskanyan K.L., Grigorov N.O., Nikitina V.S.
Russian State Hydrometeorological University (RSHU), Saint-Petersburg,
e-mail: kvosia@mail.ru, grigorov46@mail.ru, victoriaflint01@gmail.com

Calculations of inertia errors of windmill anemometers, placed at buoy meteorological stations are givenin
this work. It is shown, that during anemometer oscillations on sea waves measured wind speed is more than natural
wind speed. Basing on works, published before, the authors suggest method to take into account inertia errors of
anemometer during oscillations on sea waves. Inertia errors are calculated versus some parameters — wind speed,
frequency and amplitude of oscillations, and altitude of anemometer above sea level. If wind speed is high, inertia
error is negligible, but if wind speed’s low it must be taken into account. If frequency is less than 0,1 Hz inertia
erroris negligible, if frequency is more than 0,5 Hzinertia errormust be taken into account. Inertia error rises if
anemometer altitude rises. The results can be used in automatic calculations of measure results. These results are

particularly actual for Saint-Petersburg — large harbour, transport and trade centre.

Keywords: buoy meteorological stations, errors, inertia, wind speed, windmill anemometers, automatic calculations

[Torona u €€ MPOrHO3, B YACTHOCTH 3HAHUE
CKOPOCTH BETpa, HaJl MOPCKIMHU aKBATOPUSIMH
npuoOpeTaeT 0co00e 3HAYCHHE IS KPYITHBIX
TPAHCIOPTHBIX Y3JIOB, B KOTOPLIX BOI[HBIﬁ
TPAaHCHOPT 3aHUMAeT HE IOCJIEAHEE MECTO:
MIPUXOAST KPyH3HbIE JIAWHEPHI, TTAPOMEI, CyXO-
IPy3bl; TPAH3UTOM MTPOXOJIAT TIEIIbIC KapaBaHbI
cynoB. Uem TouHee OyyT MpOBEJCHBI U3Mepe-
HUSI CKOPOCTH BETpa M OINEpaTuBHO 00pabo-
TaHbl JAaHHBIC, TCM TOYHCC 6y[leT COCTaBJICH
nporHo3. B cBoro ouepens, CBOEBpeMEHHBIH
YU TOYHBIA TMPOTHO3 YIPO3bl BO3HUKHOBEHUS
CTOHHO-HATOHHBIX  SIBIICHUW, TMPHBOJAIINX
K HABOJHEHHSM, IMO3BOJISET COKPATHThH MPO-
CTOH CyI0B, MUHHUMH3UPOBAaTh (YMHAHCOBBIE
MOTEpH M BO3MOXKHBIC PHUCKH, BO3HUKAIOIIUE
IIpY PUOCTAaHOBKE HaBuranuu. Takum oOpa-
30M, Kaue€CTBO U CBOEBPEMEHHOCTH IPOTHO3a
HAMPSMYIO 3aBHCHT OT TOYHOCTU H3MEPCHUI
A PEe3yabTaTOB OOpPabOTKU IOYYCHHBIX ITaH-
HBIX. Kpome Toro, criemyer yqecTs, 4To noTpe-

OuTENsIMH MeTeopoNorHYecKord HH(pOpMaIuu
0 CKOPOCTH BeTpa ABISIOTCS W JAPYTHE CyOb-
€KThl XO34MCTBEHHOW JESTENbHOCTU: CTpPO-
UTETIbHBIE W CIIOPTHBHBIE OOBEKTHI, OTpACIH
JIOPOXHOTO, JKEJIEe3HOAOPOXKHOIO, BOJHOTO
Y BO3IyIIHOTO coobmieHus u apyrue [1, 2, 3].

[lomyuuTh TOYHBIE, pENpPE3CHTATHBHBIE
JAaHHBIE O MOTOAHBIX YCJIOBUSX HaJ MOPCKOM
MOBEPXHOCTBIO JOCTAaTOYHO CJIOXHO. JIHMK-
BUAMPOBaTh MPOOENBHl B MOCTYyMaromed Me-
TEOPOJIOTHYECKOH HH(OPMALUK MOXKET HC-
MONb30BaHME  OYHKOBBIX  aBTOMATHUYECKHUX
METEOPOJIOTHYECKAX CTaHIuH, 000pyIoBaH-
HBIX HEOOXOAMMBIM KOMIUIEKTOM JaTYHKOB.
Taxue cTaHIMK yCTaHABIMBAIOTCS HETOCpPEI-
CTBEHHO Ha BOJIHOM TOBEPXHOCTH B MECTAX, I7IE
CIIO)KHO MOJYYHTh WHGPOPMAIHMIO HEMmoCpeN-
CTBEHHO KOHTAKTHBIMH H3MepeHusiMu. CraH-
U (PUKCHPYIOTCS C TIOMOMIBIO CIIETIHATEHBIX
SKOpeH W OCHAIIAIOTCS OJIOKOM JIOJITOBPEMEH-
HOTO 3JeKTponuTanus [4, 5, 6]. B To xe Bpems
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M3BECTHO, YTO JaTYMKU CKOPOCTH BeTpa (po-
TOAHEMOMETPbI), YCTAHOBJICHHBIE HA MOPCKUX
OyHKOBBIX METEOpPOJIOTUYECKUX CTaHIIUAX,
o0mamaroT onpenenéHHBIMI TOTPEITHOCTSIMH,
Cpelr KOTOPBIX OJIHA U3 OCHOBHBIX — UHEPLU-
OHHAsl TIOTPEITHOCThH (3aBBHINICHUE 3HAYCHUS
CpelHel CKOPOCTH BeTpa, u3MepsieMoi mpruodo-
POM, TIpH KoJIeOaHUU €TO IMOJ| JCHCTBUEM BOJI-
HEHUS TIOBEpPXHOCTH Mops) [7].

Heab uccaeqoBaHusi BHISBICHUE U YUYET
WHEPUMOHHON MOrPEIIHOCTH POTOAHEMOME-
TPOB B 3aBHUCHUMOCTH OT KOHCTPYKITUU H3Me-
pUTENsT CKOPOCTH BeTpa, OYHKOBOW CTaHIWH,
a TaKKe OT MapaMeTPOB BETPa, YACTOTHI U aM-
IJTUTYZIbI BOTHEHUS! IOBEPXHOCTH MOPSL.

Jnst qocTHKEHUsl MOCTABIEHHOM Lenu He-
00XOIMMO PETUTE PSIT 3a]1a4:

IIpoBecTy pacuér MHEPUMOHHOM MOIpeml-
HOCTH pOTOAaHEMOMETPOB, YCTAHOBIIEHHBIX
Ha MOPCKHUX OYHKOBBIX METCOPOJIOTHYECKUX
CTaHUUAX, B 3aBUCUMOCTH OT MapaMeTpoOB Be-
Tpa OpHU OMNpPENENEHHBIX 3HAYECHUSIX BBICOTHI
YCTAHOBKH JaT4uKa;

Paccuurarh MHEPIIMOHHYIO IMOTPENTHOCTH
pPOTOAaHEMOMETPOB, YCTAHOBJIEHHBIX Ha MOp-
CKUX OYHKOBBIX METEOPOJIOTHYECKUX CTaHIIU-
SIX, B 3aBUCUMOCTH OT YaCTOThl U aMILUIUTYIbI
BOJIHEHMSI BOAHOW IMOBEPXHOCTU MPU 3a1aH-
HBIX 3HAUEHUSX CKOPOCTH BETpa U BBICOTHI
YCTAHOBKHU JaTUHKa;

[ToaroToBUTH peKOMEHAALIMHU IJIST aBTOMa-
THUYECKOH KOMIIBIOTEPHOH 00pabOTKH pe3ylib-
TaTOB U3MEPEHUN CKOPOCTU BETpa C YUYETOM
WHEPIIMOHHOM MOTPEITHOCTH.

MarepuaJibl U METOAbI UCCJIETOBAHUS

I[Ipu mpoBemeHWHW WCCIEAOBAHHUS WC-
MOJIP30BAaH MAaTEMaTHYCCKUH ammapar C Co-
CTaBJICHUEM IMPOTPAMMBI ISl IEPCOHAILHOTO
KOMIIBIOTEPA.

Pe3yabTarthl Hccjie0BaHus
U UX o0cy:KIeHne

ByiikoBble aBTOMaTH4ecKHE METEOpPOJIO-
rudyeckne craHmuun (AMC) npencTaBisSioT
cO0OH OJIMH MITM HECKOJIbKO OyeB C aBTOMAaTH-
YECKMMU METEOPOJIOTUYECKUMHU  JaTYHKaMHu
JUISL U3MEPEHHUSI CKOPOCTU M HalpaBliCHHUs Be-
Tpa, TEMIepaTypsl U BIAXKHOCTH BO3IyXa, ar-
MOC(EpHOro IaBlICHHS, KOJINYECTBA OCAIKOB
u obnagHocTH. Takue cTaHINMY TakxKe n3Meps-
FOT XapaKTEPUCTHKH BOTHON CPEIbI — CKOPOCTh
TEUeHHsI, CONIEHOCTh, MyTHOCTh M T.A. Oue-
BUHO, 4TO OyiikoBele AMC He [alOT TONHBIX
CBEIICHHI O TMOroje, a IMepeJaroT TOJIbKO HH-
tdhopmarmro o coctossHUEM atMochepsl BOMH3N
BOIHOHM noBepxHOcTH. OFHAKO, 3TH CTaHLUHU
OYCHb BaXKHBI, TIOCKOJIBKY JIAHHBIC, MOJTYy4eH-
HBIC C HHX, MO3BOJIAIOT 3allOJIHUTH MPOOEIbI
B HH(OpMannyu, TPUXOAALICH C OCTANbHBIX
cpeacTB HaOmoneHuit B Mope. [4, 5, 6].
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Kak BuaHO w3 puc. 1, gaTduuk CKOpOCTH
BETpa yCTAaHABIMBAETCS HA HEKOTOPOW BBICO-
T€ HaJ OBEPXHOCTHIO MOPS JUIS TOTO, YTOOBI
UCKJTIOYUTH 3a0pBI3THBaHHE HACKOIBKO 3TO
BO3MOXKHO. OpHako, MOpCKOW Oyd MmomBep-
JKCH BJIMAHUIO BOJITHCHUA MOPS. Jlerko IIOHATB,
YTO JATYUK MPH 3TOM COBEPIIAET KOJIeOaHHS
B HaIpaBJICHUH CKOPOCTH BeTpa. Takum obpa-
30M, MIPH JBIDKCHHWHU JAaTYMKA B HAMPaBICHUU
CKOPOCTH BETpa OH PETHCTPHPYET 3aHMKCH-
HYIO CKOPOCTB, a IIpU ABUIKCHUHN B HAIIpaBJIC-
HHUHU IIPOTUB CKOPOCTH BETPa — 3aBBILICHHYIO
ckopocTb. CrenoBaresibHO, CPeqHsIsl CKOPOCTh
BeTpa OyaeT onpeaeseHa ¢ OUMOKO, KOTOpYIo
MOKHO PaCCUUTATh, UCTIONL3Ysl METOIUKY, pa3-
paboTaHHYIO U pa3BUTYIO B padore [§].

Puc. 1. Byiikosas memeopono2uueckas cmanyus
PIRATA (CLLA, @panyus, bpazunus)

s mpoBeneHus pacuéra HEOOXOIUMO
3HATh HECKOJBKO BEIMYUH — BBICOTY JaTYUKa
HaJ ypOBHEM MOpS, YIIIOBYIO aMILTUTYLy U Ya-
cToTy KoiieOanmit martumka. Ha pwc. 2 mpen-
CTaBJICHO CXEMaTHYHOE M300pakeHue Kojeda-
HUSl IaTYMKa N0 ICHCTBHEM MOPCKHUX BOJIH.

Ecnu H — BIcOTa, Ha KOTOPOI1 pacnosara-
eTCs TaTYuK, 0 — YIJIOBasl aMIUIUTYyAa Kojieba-
HUU 1aT4uKa, a 7 — mepuoj KojieOaHuii, To CKo-
POCTh TEPEBIKEHHS JaTINKA OTHOCUTEIBHO
MOBEPXHOCTH MOPS. MOXKET OBITh OTpelesieHa
o popmyie:

2/
v="=21 (1)

rae /[ — JyiMHA JyTH, Ha KOTOPYHO OMHPAETCs
yrod o,
f—uacrora konebanuii (I'm).
JlmuHy yru onpenenuM mo Gopmye:
[=aH, )

TJIE 0L — YTOJ B paJiiaHax.
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CormacHO TEOPETUYECKUM  CBEACHU-
sIM, YaCTOTHBIM JHMama30oH MOPCKUX BOJH
MoxeT BapbupoBarhkcs oT 0,07 mo 8 pan/c,
T.e. oT 0,011 mo 1,25 I'm. CooTBeTCTBEH-
HO mepuonx Koiebanuit OysS COCTaBISIET
ot 0,5 mo 10 c. Yribl OTKIIOHEHHSs, COTiac-
HO [9], MOTYT U3MEHATHCA B Iipeaenax ot 40 ©
no 68°, t.e. or 0,7 no 1,2 pan.

[Ipu ycTaHOBKe NaTdyuka mapameTpoB Be-
Tpa Ha OyHWKOBYIO aBTOMAaTHYECKYID METEO-
POJOTHYECKYIO CTAaHIMIO HCIIONB3YIOTCS [IBE
CTaHJapTHbIE BBICOTHI H|, =2,9 M, H = 3,5 m.
3Ha4YCHUS BBICOTHI YCTAHOBKY JlaTunka H npu-
BonstTcs B [10]. DTu 3HaYeHUS ¥ OBUIH MCIIOJb-
30BaHBI IIPH PacYETax MOTPEITHOCTEMH.

B mepByro ouepenr HeoOXomuMmo pac-
CUMTaTh CKOPOCTh  JBIDKEHHS  JaTduKa
IIPU Pa3HBIX 3HAYCHUSAX O U f IS JBYX 3Haue-
HUU BBICOTHI AaT4yurka. Pacy€Thl BRIIONHSINUCH
o ¢opmyne (1) ¢ yuérom (2). [lanee Ha oc-
HOBaHHWH TOJYYCHHBIX JAHHBIX PacCUUTHIBA-
JIMCH TTOTPETTHOCTH.

s ynobcTtBa pacy€ToB QUIYKTyallMu Be-
Tpa OBUTH NMPHUHSATHI IPSIMOYTOJIbHBIMU. Pacué-
THI IPOU3BOAMIHCH IO popmymne (3) [7, 8]:

Vier ¥T

yer

V=V Ve Lo 3)

yer + (VO

Ilo meromuke, pa3BuTOol B padorte [8],
OTIpefieNsuiach WHEPHUOHHAS IIOTPEIIHOCTh
MpU 3aJaHHBIX 3HAUYCHUAX CKOPOCTH BETpa,
Mepuosia U aMIUTHTYABl (IYKTyaluii CKopo-
CTH BETPA, MyTH CUHXPOHU3ALUHA aHEMOMETPA,
KOTOPBIM, KaK H3BECTHO [7], XapakTepusyeT
WHEPLUIO aHEeMOMETpa W 3aBUCUT OT MacChl
W pajyca JamieKk BepTyIIKH.

ITo pesymbraram pacdeToB ObUIA TOCTPO-
eHbl Tpauku 3aBUcCHUMOCTEeH V(o) st Tpéx
KpallHUX 3HAuY€HH 4YacToT fl =0,011 T,
£, =0,5Tn, f, = 1,25 I'n [4]. Pac4y€Tnl ObL1M BBI-
MIOJIHEHBI JJI CTaHJAPTHBIX BBICOT H = 29 M,
H,=3,5 M. Pe3ynbrarsl BLIIOITHEHHON CEpHU
pacdeToB IPECTaBICHBI Ha pucC. 3 U 4.

Puc. 2. Cxemamuunoe uzobpaosicenue Konedbanuti 0amuuxa napamempos eempa

noo oelicmauem 60IHeHUs MOPSL

V(o) npu H=2,9m

[
o

Vi(f1)
--—-\/1(f2)
sseses V1(f3)

V, m/c
O = N W s U v N 00 WO

40 45 50 55

o,

60 65

Puc. 3. I'pagux 3a6ucumocmu ckopocmu 08udscenuss OamuuKa nPu pasuvlx 3HAYEHUsIX
yacmom u yenos8 packayku OyuKo8ou crmanyuu
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Ilpexxne  Bcero CTOUT OTMETUTb,
uro B ciydae f, = 0,011 I'n (couommnas Kpu-
Bas Ha puc. 3 U 4) CKOPOCTH ABHKCHUS Jar-
YUKa OKAa3aJIHUCh CTOJIb MAJlbIMHM, 4YTO pac-
CUMTAHHOE 3HAYEHHE MOTPELIHOCTH VI BCEX
YIJIOB COCTABIISIET JONH CM/C. DTa BEIMYMHA
MOXET CUHTaThCs MPEeHEOPEKUMO MaJIoH, To-
9TOMY pe3yNbTaThl pacuéTa Ui 3TOrO Cirydast
HE BKJIIOYAJIMCh B UTOTOBYIO TaOIHILY.

Jns IByX Opyrux ciay4aeB IpPH 4acTo-
Te KojeOaHWH JaTyuKa MapaMeTpoB BeTpa
f,=0,5 'y, f; = 1,25 'l morpemHocTn okaza-
JIMCh IOCTATOYHO 3HAYUMBIMH (Tadm. 1 u 2).

AnHanu3upys gaHHele Tabn. | u 2, HeoO-
XOOUMO OTMETHUTh, YTO B HHX OTPa’KeHbI BCE
BO3MO)KHBIE KOMOMHAIMU YIJIOB OTKJIOHEHUS
Oys1, CKOPOCTH BETpa U IIeproia packauku (MIu
yactoThl). [loaToMy B Tabmuiie MOTyT BCTpe-
4aThCsl IBHO HepeallbHBIE CIy4Yan — HallpuMmep,
IIpU MaJiodl CKOPOCTH BeTpa mepuoj Koieda-
HUI He MOXKET OBITh OYEHb OOJIBIINM H3-33 Ma-

V(a) npu

V, m/c
(=21

21

JIOW BBICOTHI BOJIH, U, HA00OPOT, MPH OOJBIIOH
CKOPOCTHU BETpa NepuoJ| KojaeOaHui He MOXKET
OBITH MaJTIBIM.

[lorpemHocTh  W3MEpeHUs, yKa3aHHas
B MoOCaeAHEM cTojiOLe Tadia. 1 u 2, Bcerma o3-
HadaeT MPEBHIIICHUE MOKa3aHUN aHEeMOMETpa
HaJl UCTUHHOW CpEOHEH CKOPOCTBbIO BETpA.
[IpuunHa NOSBICHUS 3TOTO MPEBBINICHUS YKa-
3aHa B pabote [8]. Pasymeercs, Ha 3Ty morpemi-
HOCTh HAKJIaJBIBAIOTCS IPYTHE MOTPEITHOCTH
aHEMOMETPOB, KOTOPBIE OCTAIOTCS 32 paMKaMH
JTAHHOHN paboTHI.

Oo0paraer Ha ce0s BHUMaHHE, YTO BEIIHU-
YHHA MOTPENIHOCTH OCOOCHHO 3HAYUTEIbHA
TP MAJIBIX CKOPOCTSX BETPa. DTO OOBICHAETCS
TEM, YTO CKOPOCTh PACKaYKH Oys COTIOCTaBUMA
CO CKOPOCTBIO BETPa, @ B HEKOTOPBIX CIIydasx
MOXET Jaxke mpeBwimarh e€. [Ipu Gompmmx
CKOPOCTSIX BETpa BIMSHHUE CKOPOCTU pacKau-
KM CTAaHOBHUTCS HE3HAYUTEIIbHBIM, W OIIHO-
Ka CTPEMUTCS K HYIIIO.

H=3,5m

V2(f1)
- - V2(f2)

sasaesV2(f3)

40 45 50 55

a

60 65

Puc. 4. I'pagux 3asucumocmu ckopocmu 08udCeHUs: OAMYUKA NPU PASHBIX 3HAYEHUAX
yacmom u yenos8 packayku OyuKoeou cmanyuu

Taoauna 1

Pe3ynbraTsl pac4éToB MOTpemIHOCTEN AJIs BBICOTHI faTunka H = 2.9 m

T, c o,° CKOpOCTB JIBWKECHIS JATIHKA, M/C CKOpOCTB BeTpa, M/c TlorpemHocTs, M/c
5wm/c 1,45 m/c
40° 2 m/c 10 m/c 0 m/c
20 m/c 0wm/c
5wm/c 1,1 m/c
2 60° 3 m/c 8 m/c 0,25 m/c
10 m/c 0,1 m/c
15 m/c 0wm/c
5wm/c 1,7 m/c
68° 34 m/c 8 m/c 0,85 m/c
10 m/c 0,15 m/c
15 m/c 0m/c
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Geographic sciences

Oxonuanue Ta0.. 1
T, c a,° CKOpOCTh IBWKEeHMS Jaranka, M/c | CKOpoCTb BeTpa, M/C TorpemHocTs, M/c
6 Mm/c 4,03 m/c
. 10 m/c 1,5m/c
40 +5,06 i 15 wlc 0,65 w/c
20 m/c 0,33 M/c
25 m/c 0wm/c
8 m/c 6,75 m/c
08 60° 475 e 10 m/c 4.2 m/c
’ > 15 m/c 1,75 m/c
20 m/c 0,6 M/c
25 m/c 0,25 m/c
30 m/c 0wm/c
9 m/c 7.8 m/c
. 10 M/c 6,3 M/Cc
68 +8,0m/c 15 mlc 23wl
20 m/c 0,8 m/c
25 m/c 0,3 m/c
30 m/c 0wm/c
Tadauna 2
Pesynbprars! pac4€ToB MOTPENIHOCTEH IS BEICOTHI AaTunka H = 3,5 M
T, c a,° CKOpOCTB JIBHKCHHS JIATIHKA, M/C CKOpOCTb BeTpa, M/C TlorpermHocTs, M/c
Swm/c 1,4 m/c
. 10 m/c 0,35 m/c
40 24 mle 15 wlc 0,15 wc
20 m/c 0,1 m/c
25 m/c 0m/c
2 5wm/c 2,5 m/c
. 10 m/c 0,9 m/c
60 3,6 Ml 15 wlc 0.25 wic
20 m/c 0,1 m/c
25 m/c 0m/c
Swm/c 3,1 m/c
. 10 m/c 1,1 m/c
68 4.1 vl 15 wlc 0.4 wlc
20 m/c 0,1 m/c
25 m/c 0wm/c
8 Mm/c 3,95 m/c
. 10 m/c 2,45 m/c
40 6,1 mle 15 wlc 1,05 wlc
20 m/c 0,3 m/c
25 m/c 0wm/c
10 m/c 8.9 m/c
038 . 15 m/c 2,55 wm/c
60 9.1 mle 20 /e 1,05 wc
25 m/c 0,55 m/c
30 m/c 0,15 m/c
35 m/c 0 m/c
15 m/c 5,35 m/c
. 20 m/c 1,65 m/c
68 10,3 mfc 25 wle 0,65 w/c
30 M/c 0,15 m/c
35 m/c 0 m/c
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W3 tabn. 1 u 2 Tak:ke BUIHO, YTO MPH MPO-
YUX OAMHAKOBBIX YCIOBUSX MOIPEIIHOCTh BO3-
pacTaet mpH YBEIWYSHHUH BBICOTHI YCTAaHOBKH
JaTyuka. JTO JIETKO OOBSICHHUTH, T.K. C yBe-
JMYEHUEM BBICOTH YBEIHYMBAETCS CKOPOCTH
packauku Oyst. Takum 00pa3oM, MOXKHO peKo-
MEHJIOBaThb YMEHBIIIEHNE BBICOTHI MOJIOKEHUS
Jarunka. Bnpouem, 3To MOXeT IpUBECTH K 3a-
OpBI3TUBAaHUIO JAaTYMKa BOJOH W HCKAKCHHIO
MTOKa3aHUI W3-3a M3MEpPEHHs] CKOPOCTH BETpa
BOJTM3W YPOBHA IIEPOXOBATOCTH.

3aKkjoueHne

Pesynbrarel NpOBENEHHBIX PAac4ETOB MO-
T'YT OBITh UCTIOJIb30BAHBI IS aBTOMATHYECKOMH
00paboTKH pe3ynbTaToB H3MepeHuil. B ca-
MOM Jefie, okeaHorpapuueckue Oy ocHaie-
HBI JTaTYMKOM YacTOThl M ymia packaukd [10]
3HaHME ITUX BEJIMYUH INO3BOJIMT IPUMEHUTH
pa3pabOTaHHYI0 METOAMKY IIPU OINPEAEICHUN
UCTUHHOW CpefHel CKOPOCTU BETpa, 3aJ0KUB
e€ B mporpamMmy aBTOMAaTH4YecKoil oOpaboT-
KU U3MEPECHUM.
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MMATOPU3NOJOTNYECKHUE MEXAHU3MbI ®OPMHUPOBAHUS
NJIN OBOCTPEHUA KOXKXHbBIX 3ABOJIEBAHUU ITPU CTPECCE

MaunwkoBa K.A., I'yasiesa U.JI1., CuBakona JI.B.
®@I'OY BO «Ilepmckuii 20cydapcmeenHblil MeOUYUHCKULL YHUGepCUumem
umenu akademura E.A. Bacnepay Munucmepcmea 30pasooxpanenus Poccuiickoii @edepayus,
IHepmv, e-mail: malchrisan@gmail.com

B narorenese pa3BuTHsI 3a00JI€BaHUH KOXKU 3HAYUTEINIbHAS PO IIPUHAUISKHUT PeaknusM cTpecca. B gacTHo-
CTH, CTPECC OKa3bIBACT BIMSHHUE HA TEUCHNE TAKUX 3a00JICBaHHUH, KaK, HAIIPUMEP, aTONMUYECKUH JePMaTHT U IICOPH-
a3. Ctpecc conpoBoXkaaeTcsi BRIPAOOTKOM MHOTHX XHMHYECKUX BEIIECTB, BKIIFOYAst KATEXONaMHHbI M TIIFOKOKOPTH-
KOHJIbI, TaK Ha3bIBAEMBIX, «aJalITUBHBIC TOPMOHED). VI30BITOK 3THX TOPMOHOB IIPHBOJIHT K IIOSBICHUIO HAPYIICHHH
B OpraHU3Me, B TOM YHCIIE CO CTOPOHBI KOXKH. JTO CBA3aHO ¢ MHOrooOpasueM ux 3¢ ¢extoB. B yacTHOCTH, IIIOKO-
KOPTHKOHU/IbI OKA3BIBAIOT BIMSHHAE HA OOMEH BEIIECTB, IMMYHHYIO CHCTEMY, YYaCTBYIOT B PETYIIALNH MOICPKAHHSA
romeocrasa. Ha ¢oHe cTpecca B koxke CHIDKAaeTCsl CHHTE3 Oellka, HAUMHAIOT IIpeodiafaTh porecchl karabom3ma.
BiusiHre NIFOKOKOPTHKOMAOB TOPMO3HUT IIPOAYKIHMIO KOJIIAreHa M THALyPOHOBOH KHCIOTHI. IIpn HEKOTOphIX 3a60-
JIEBaHUSX BO3MOXHO MOSBICHUE CTPHIA, YTO B OONIBIICH CTENIEHH 00YCIOBICHO HIMEHHO CHUKEHUEM 1aCTHYECKHX
CBOMCTB KOXU B CBSI3H C TOPMOXKEHHEM POCTA U JeneHneM GpuopobraacToB. Co CTOPOHBI KOXKH IIPH CTPECCE TAKXKE
TOSIBIISIETCSI CKIIOHHOCTD K PELMIMBHPYIOMINM HHPEKIIHOHHBIM Iporieccam. [IoMrMO BCEro mpo4ero, BHICOKHE KOH-
LEHTPALMH DIIOKOKOPTUKOUIOB B OPraHU3Me CHOCOOCTBYIOT WHBOJIIOLUH JIMM(OUIAHOIN TKaHH M NMPUBOIAT K Ha-
PYLIECHHIO aIeKBaTHOTO UMMYHHOTO OTBETA.

KuioueBble ciioBa: CTpece, NIIOKOKOPTUKOU/ABI, KOKa, KOMKHbIE 3360.]'[932]-“/[5[, JAepMaTUTBI

PATHOPHYSIOLOGICAL MECHANISMS OF FORMATION
AND EXACERBATION OF SKIN DISEASES UNDER STRESS

Malyukova Ch.A., Gulyaeva I.L., Sivakova L.V.

Federal state budgetary educational institution of higher education «Perm state medical University

named after academician E.A. Wagnery of the Ministry of Healthcare of the Russian Federation,
Perm, e-mail: malchrisan@gmail.com

Stress reactions play a significant role in the pathogenesis of the development of skin diseases. In particular,
stress influences the course of diseases such as atopic dermatitis and psoriasis. Stress is accompanied by the
production of catecholamines and glucocorticoids, the so-called «adaptive hormonesy. An excess of these hormones
leads to development of disorders in the body, including skin ones. It is related to the variety of their effects. In
particular, glucocorticoids affect the metabolism, the immune system, they are also involved in the regulation of
homeostasis maintenance. While being under stress in the skin protein synthesis decreases and catabolic processes
start to prevail. Glucocorticoids inhibit the production of collagen and hyaluronic acid. Striae may appear during
some diseases, mostly due to the decrease of the elastic properties of the skin because of the inhibition of the growth
and division of fibroblasts. Also on the part of the skin there is a tendency to development of recurrent infectious
processes under stress. High concentrations of glucocorticoids promote the involution of lymphoid tissue and lead

to the disturbance of an adequate immune response.

Keywords: stress, glucocorticoids, skin, skin diseases, dermatitis

VY crpecca, TIPHCYTCTBYIOIIETO B YKHU3HU
COBPEMEHHOTO YeJIOBeKa NMPAKTHYECKH MOCTO-
SHHO, MHOXXCCTBO HCTAaTUBHBIX HOCHC}ICTBHfl,
0COOEHHO IIsi 37I0pOBBs. B pesynbrare Hera-
THUBHOT'O OIIbITa IOABIAIOTCA U O6OCTp5HOTCﬂ
MHOTHE 3a00JIeBaHMs, BeIb B MOJOOHBIX yCIIO-
BUSIX MOOMIJIM3UPYIOTCSI CHITBI BCET'O OpraHU3Ma.
COOTBETCTBEHHO, MIOIYCTUMO MPEIIOJIONKe-
HUE, YTO CTPECC HAKJIAJbIBACT ONpeIeICHHbBII
«OTIIEUATOK» M Ha KOXY YEJIOBEKa, a 3HAYUT
MOXKCT 3aIllyCKaTb pa3BUTUC U YCJIIOXKHATH TC-
YeHUe KOXKHBIX 3a0oneBanuid. IHTEepecHo pac-
CMOTPETh JAAaHHYIO THIOTE3y C TOYKH 3PECHUS
(hu3uonornu u OoJee MOAPOOHO M3YUUTH CY-
II€CTBOBAHUE TaKUX MEXaHU3MOB.

Lesas uccienoBaHus: MyTeM HCCIIEIOBA-
TEJILCKOM pabOThl YCTAaHOBUTD HAJTMUUE U MO~
pobHoe aeiicTBHE NaTO(QU3NOIOTUIECKUX Me-

XaHM3MOB  (popMupoBaHUS U 00OCTpEHUS
KOXKHBIX 3a00JIEBaHMIA B yCIOBHSIX CTpecca.

Marepuajg u MeTOAbl HMCCJIEIOBAHMSA:
B TIPOLECCE MCCIEAOBAHUS aBTOPaMHU CTaTbU
MPUMEHSIUCh TaKUE TEOPETUUECKUE METOMBI,
Kak 0030p, aHaJu3 ¥ CHHTEe3. MarepuaioM uc-
CJIEIOBaHUSl CTAIM MCTOYHHKH MH(OPMAIUH,
BKIIIOYAIOIINE B Ce0S COBPEMEHHYIO OTeue-
CTBEHHYIO U 3apyOeXHYIO JUTeparypy, a Tak-
’K€ Hay4HbIE€ UCTOUHMKHU B c€TH IHTEpHET.

B Hacrosiiee Bpemsi TEPMHUH «CTPECCH
TpaKTyeTCs KaKk YHUBEpcaibHas Hecrnenudu-
YyecKas peaklUMsi OpraHu3Ma, HamnpaBieHHas
Ha MOBBIIIEHUE PE3UCTEHTHOCTU U BO3HUKA-
I01l[asi B OTBET Ha MOBPEXJEHUE, Ha JIeCTBHE
YPE3BLIYANHBIX PA3APAKUTEICH. DTO peaKIIus
HEWPOropMOHaIbHas, TO ECTb IPOTEKAET C yya-
CTUEM 3HJIOKPUHHOM U HEPBHOU cHUCTEM — pe-
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TYJIATOPHBIX CUCTEM OpraHu3Ma. JTO peakius
Hecrenuduieckas, TaKk KakK IOBBIIICHHE pe-
3WCTEHTHOCTH B OTBET Ha MOBPEXKCHHUE IMPO-
WCXOJUT HE3aBHCHMO OT TPUPONBI MaTOTeH-
HOTO areHTa. BmepBble B MeaWIMHE TEPMUH
«cTpeccy UCIONB30Bajl KaHAJICKUi (u3noior
I'. Cenbe B 1936 romy.

Co CTOPOHBI HEPBHOH CUCTEMBI B OOJIBIIICH
CTETICHN MMEeeT 3HaYCHHE CHMITaTHYECKHA OT-
Jle]l BereTaTUBHOM HEpBHOM crucTeMbl. AKTHUBA-
LU CHMITATOaIPEHAIOBON CHCTEMBI COTIPOBO-
KAACTCA BBIACIICHUEM B KpPOBbH M3 MO3TOBOT'O
BC€IIECTBA HAAIIOYECYHHUKOB KaTCXOJaMHUHOB.
B cBowo ouepens kaTexodamMUHBI OKa3bIBa-
IOT Ha OpraHbl ¥ TKAaHU Pa3IudHbIC dPPEKTHI,
HamnpaBJeHHbIE Ha YBEIMYEHHWE MOIIHOCTH
(hyHKIMOHMPOBaHHUA DJTUX OPTraHOB W TKa-
HEl B OTBET Ha MOBpeXJAcHME. B dacTHOCTH,
o4 BJIMAHUEM KaTCXOJIaMHWHOB HPOUCXOAUT
LIEHTpalIu3alus KpOBOTOKA, TO €CTh Iepe-
pacnpeneneHre KPOBH K JKM3HEHHO-BAXKHBIM
opranaMm. IlepepacnpezneneHie KpOBH OCY-
HIECTBIISIETCS 32 CUET CIa3Ma COCYAOB KOXKH
U BHYTpeHHHX opraHoB. Cma3M cOCYJOB sB-
JSieTCsl CNEACTBUEM BO3/AEHCTBUS KaTexolsa-
MHUHOB Ha O/l-agpeHopenenTopsl TIagKuX
MUOIIMTOB apTepuon. Takum oOpa3om, KpOBO-
TOK TIepepacIpenenseTcss K MO3ry U CEepAy,
HO TIPY 3TOM CTPajaroT APYTHE OpPraHbl U TKa-
HH, B YaCTHOCTH KOXKa.

Koxxa 4denoBeka mpencrapnsier coOoi
WHTETpalMi0  (YHKIMOHAIBHBIX 3JIEMEHTOB
U WrpaeT CyIIeCTBEHHYIO POJb B TOMEOCTa3e
opranu3Mma B 11es1oM [ 1]. Koxa siBisieTca mexa-
HUYECKUM OapbepoM ISl pa3HOTO Poja aHTH-
TeHOB, IPUHUMAET y4acTHe B 0OMEHE BEIIECTB,
BBITIOJIHACT AbIXATCIbHYIO (bYHKHI/I}O, a TaKxXe
TEPMOPETYIALMOHHYI0O U  BBIICIUTEIBHYIO.
Hapymienne HOpManbHOTO KPOBOTOKA B KOXKE
HEeM30e)KHO CKaKeTCs Ha KadyecTBe ee Tpodu-
ku. Taxke M3MEHEHHE KPOBOTOKA OTPAa3UTCS
Ha HApYIICHUH QYHKIHNA KOXH.

B nienom, 3a cueT karexoaMHUHOB OCYIIIECT-
BISICTCS MOOWIM3aIMsl KU3HCHHBIX pecyp-
COB, HANpaBJICHHAs Ha YCHUIIEHHUE MBIIICYHOM
Y MO3TOBOW JIEATEIHHOCTH MyTEM aKTHBAIlUH
CHUCTEM KPOBOOOpAIIEeHUS U AbIXaHusI [2].

Bce upesBbiuaiinbie pazapaxkutenu, ped-
JIEKTOPHO BO30YXKAas KOpy W JTUMOHKO-peTH-
KYJSIPHYIO CHUCTEMY, BBI3BIBAIOT OCBOOOXKIE-
HUE HOPaJpeHAINHA KJIeTKaMU TUTIOTaIaMyca,
a HOpaJpeHAIVH TOCPEACTBOM aJpeHOpeaK-
TUBHBIX PEHENTOPOB U CTPYKTYpP DPETHUKYISp-
HOW (opManuy BO3ACHCTBYEeT HA CHUMIAaTHYe-
CKHE HECHTPHI TOJIOBHOI'O MO3Tra, aKTUBHUPYA TEM
CaMbIM CHUMIIATOA/IPEHANIOBYI0 cuctemy [3].
Ha ¢oHe akTrBanuy cCUMITaTHYECKOM CUCTEMBI
yCUIIUBAeTCsl 00pa3oBaHHWE pETH3UHT-(aKTO-
poB B rumnorainamyce. Benencreue cocyauctoit
CBA3U THUIIOTAJIaMyCa U I“I/IHO(i)I/I?,a KOPTHUKO-
TUOEpUH JOCTUTaeT KIETOK TMepeaHed HOH
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TUNoQu3a U CTUMYIUPYET CEKPELHIo aapeHo-
KopTHKOTpOIHOT0 ropMona (AKTT), koTopsii,
NEHCTBYSI Ha HAJMMOYEYHUKH, BHI3BIBAET yCH-
JIEHWE BBIPAOOTKH TITIOKOKOPTHKOUIOB U BBI-
Opoc UX B KPOBb, CITOCOOCTBYSI ITOBBHITIICHHIO
COTIPOTUBIISIEMOCTH OpraHu3Ma upe3BbIuaii-
HBIM (hakTopaM. [TIOKOKOPTUKOUIBI BOBJIEYE-
HBI B PETYJISIIUIO ITUPOKOTO CIIeKTpa QPyHKIUI
MOJIep )KaHUsl TOMEOCTas3a, BKIIOYas peryls-
U0 DHEPTETHYECKOTO 00ECIIeYeHNsI U MOAY-
JAAI0 IMMYHHOTO oTBeta [4]. Ilpm cTpecce
YPOBEHb KOPTH30JIa MOXKET 3HAYUTENBHO W3-
MEHUTHCSI, TAKXKE KaK W KPHBas CyTOYHBIX
koneOanuii [5]. B HOpMe ypOBeHBb KOPTH30-
Jla TIOAIBEPIKEH CYTOYHBIM KojeOaHUsAM. Ypo-
BEHB 3TOTO TOPMOHA YBEININBAETCS BO BPEMS
CHA, JJOCTUTAeT MakCHMyMa K MOMEHTY Mpo-
Oy)XIeHHsI, 3aTeM IOCTEIEHHO CHIKaeTCs.
Kak n3BecTHO, ITIOKOKOPTUKOMIBI Pean3yroT
OCHOBHBIE 3(QeKThl cTpecca. DTH TOPMOHBI
OKa3bIBAaalOT BJIHMSHHE HAa OOMEH YIJIEBOJIOB,
JKUPOB U OEJKOB, a TaKKe BOIHO-IIIEKTPOJIHT-
HBIIT 0OMeH. [JFOKOKOPTHKOHMIBI OKa3bIBAIOT
BJIMSIHME Ha PA3JIMYHBIE OPTaHbl U CHUCTEMBI,
0CNabNAI0T peakuuy BOCHAICHHUS U aJJIepTUu.
B BBICOKOIl KOHIIEHTpAIUU OKAa3bIBAIOT WUY-
HOJIETIPECCUBHOE JIeHCTBHE. TakuM 00pazom,
TUTNIOTaIaMO-TUIO()H3apHO-HANTOYETHUKOBAS
CHUCTeMa WIpaeT BAXHYIO pOIb B peau3a-
IIUU CTPECC-PEAKIINH.

Peuentoper AKTI" — ato MmemOpanHbIe pe-
uenTopsl, ceia3anuble ¢ G-0enkom. AKTT cBs-
3BIBAETCS CO CHEMU(PUUESCKIMH PEIENTOPAMH,
B pe3yJIbTaTe 4ero akKTUBUPYETCS aJeHHUIIATIIN-
Kiaza. YpoeHb TAM®, Takum 00OpazoM, yBe-
mmuuBaercs. [Ipu ygactun tAM® akTuBupy-
10TCsI (DepMEHTHI CHHTE3a TIIFOKOKOPTUKOUIOB.

Penentop DIIOKOKOPTUKOMIOB MPUCYT-
CTBYeT B SIJEpHBIX KIeTKaxX. B mwurormnazme
KIIETKU — MUTICHU PEIETITOP HAXOAUTCS B KOM-
TUIEKCE C MOJIEKYISIPHBIMHU IIaliepOHaMHu (Ha-
npumMep, ¢ 6erkoM TeruioBoro mioka hsp90);
MIPU CBA3BIBAHUHM KOPTH30JIa C PELEnTOpPOM
MOJIEKYJa IIArlepOHa OTCOEAMHAETCS, a KOM-
TUIEKC «KOPTH30JI—PEIETITOP» TepeMeIaeTcs
B AJIpO KJIETKU-MUIIEHU [4]. DTOT KOMILIEKC
CBSI3BIBACTCS C onpeereHHon oomacteio JIHK,
B pe3yJIbTaTe 4ero akTUBHPYIOTCA CHeIuduye-
ckue renbl. ComepikaHue OnpeesieHHbIX Oel-
KOB M3MEHSETCSI.

Hapymenuns GenmkoBoro mMeradonm3ma siB-
JISTFOTCS] OAHOM M3 BaYKHBIX COCTABIISIONINX OT-
BETHOW pPEaKIMH OpraHW3Ma Ha CTPECCOBBIE
BozneicTBus [6]. Kimetku snunmepmuca u aep-
MBI, TaKXKe KaK U APYTHe KIETKH, PearupyroT
Ha CTpecc yBeIUYeHHEM BBIpabOTKH CTpec-
copHbix OenkoB (heat shock proteins, Hsp).

I TFOKOKOPTUKOHIBI ~ OKA3BIBAIOT  CYIIIe-
CTBEHHOE BIIMSHUE Ha OOMEH BEIIECTB, B 4aCT-
HOCTH Ha oOMeH Oenka. B koxe moj BIHSHU-
€M JTUX TOPMOHOB CHHTE3 Oelika CHHKaeTcs,
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a pacmaj Oenka yBennuuBaeTcs. To eCTh B Koxke
npeo0agaloT mpoueccsl KarabonuzMa. ITo
MOXKET TPUBOIUTH K TIOSBICHHUIO YYacTKOB
aTpouu U 3aMeIICHHOMY 32)KUBIICHUIO PaH.

Taxke M3BECTHO, YTO TITFOKOKOPTHKOMIBI
TOPMO3AT POCT U AenieHue pudbpodiactos, Top-
MO3ST MPOAYKIIHIO KOJUIareHa ¥ THalypOHOBOI
KUCIOTHL. [0/ MX BIUSHUEM TaKkKe CHIKACTCS
AKTUBHOCTH CaJBHBIX kene3. Bce 3To MoxkeT
MIPUBOANTH K HAPYIIEHUIO CTPYKTYPHI KOXH,
K TIOSBJICHWUIO MOPIIMH. 3aKylopKa callb-
HBIX JKeJie3 BO3MOXKHA Ha (hoHE M3OBITOUHOM
ceOO0MpOAYKIMH, BEI3BAHHON TUIEPIPOLYKIIU-
eit AKTI u xarexonaMHHOB. 3aKyIlopKa cajlb-
HBIX JKeJIe3 MOXKET BBI3BIBATh YCHICHHBIH POCT
u pasMHOXKeHHe Oaktepmii — Cutibacterium
acnes, BBI3BIBAIOIINX OAHO M3 CaMbIX PacIpo-
CTpaHCHHBIX KOKHBIX 3a00eBanuii [7].

[MIOKOKOPTUKOUABI TTONABISIOT a3y aHa-
reHa [UKJIa POCTa BOJOCA, BhI3bIBas Hapyllie-
HUE OTpacTaHHs BOJIOC, BeAyllee K oObice-
Huto [4]. ®a3a anareHa — 3TO MeproI Hanbosee
AKTUBHOTO POCTA BOJIOC.

BiusiHue Ha MUIUAHBIA OOMEH B ILIEJIOM
MposIBIIsieTCsl akTUBanuel munonusa. Ho ¢ apy-
rof CTOPOHBI Ha (DOHE THIIEPIIIMKEMUH (BIIHS-
HUE TIIOKOKOPTHUKOWIOB HA YIJICBOAHBIN 00-
MEH) CHHTE3 XHpa IOBHIIIACTCS B OO0JACTH
JuIa ¥ TynoBuma. [Ipu 5ToM Ha Koke BO3MOXK-
HO oOpasoBanue cTpuil. B OombIneil creneHn
MOSIBJICHUE CTPHU OOYCIIOBIEHO CHIDKEHHUEM
3NIACTUYECKUX CBOMCTB BCIEICTBHE TOPMOXKeE-
HUS pOCTa U JeseHus: GpudpoOIacTos.

3HaUNTENTFHOE YBEIHYCHHE KOPTH30JIa MO-
JKET OKa3blBaTh MMMYHOCYIIPECCHBHOE BIIHA-
HHE, KOTOpPOE BKIFOYACT IOJaBJICHHE CHHTE3a
AHTUTEJ, YrHeTeHHe (HaroumTo3a, CEKpPEIHIo
LIUTOKWHOB. B BBICOKHMX KOHIIEHTpAIUSAX TIIFO-
KOKOPTHKOUBI MOT'YT IPUBOJIUTH K MHBOJIFOIINN
TUMGPOUTHON TKaHHW, MOAABIATL 00pa3oBaHMe
T-mumdormroB. OTMeEUaeTCsl CHIDKCHHE 00-
pa30BaHUs B YaCTHOCTU T-XenmepoB, KOTOpPbIE
MPUHUMAIOT y4acTHE HE TOJBKO B KIETOYHOM,
HO ¥ B T'yMOpPaJIbHOM UMMYHHOM oTBeTe. Creno-
BareNbHO, OyJeT HaOoMaThCsl HEMOCTaTOuHAs
BBIpabOTKa HMHMYHOTIIOOYNMHOB. Hapymenne
a/IeKBaTHOTO WMMYHHOTO OTBETa MOXET MpH-
BOJIMTH K PAaCHpPOCTPAHEHHBIM HH(EKIIMOHHBIM
MIPOLIECCaM, B TOM YHCIIEe CO CTOPOHBI KOXKH.

UzBectHO, 4TO  upe3MepHas  ceKkpe-
WS TIIOKOKOPTUKOWIOB  OKa3bIBaeT  yiKe
HE aJalnThBHOE, a MOBPEXIaloIIee ACHCTBUE.
[ mrOKOKOPTUKOWIBI ~ OKa3bIBAIOT  MPOTHBO-
BocnajurenpbHoe neiictBue. Ilpu  n3OBITKE
[JTFOKOKOPTHKOMIOB TPOUCXOIUT Ype3MEpHOe
MOJABJICHUE BOCIAJIMTEIBHOTO OTBETA KaK 3a-
IOIUTHOTO MEXaHU3Ma. JTO TaKKe MOXET IPH-
BOIIUTH K PEIUANBUAPYIOUINM WH(GEKINOHHBIM
IpoleccaM, B YaCTHOCTH CO CTOPOHBI KOXKH.

B Mexanu3mMe pa3BuTHsI MHOTHX 3a00JeBa-
HU KOXKH OOJBIIYIO POJIb UTPAET HEHPOTEHHOE

Bocnasienue. Kak u3BeCTHO, HHHEpBaIUs KOXKHU
Xopomio BeIpakeHa. Ilpu aronmuueckom nepa-
MaTUTE OTMEYaeTCsl THIEPUHHEPBAIUS KOXHU
1 qucOaaHc BRIPAOOTKH HEHpONenTHIOB [8].
[Ipu cTpecce MOBBIMIACTCS BRIpAOOTKA HEHPO-
nentuoB. Heliponentuabl U HEUPOTPOPHUHBL
CITy’KaT JIOKAIBbHBIMU CTPECCOBBIMHU (haKTopa-
MH, OIOCPEJOBAHHO BIUSIOUIMMHM Ha HEHpo-
reHHoe BocrnaneHne. DakTop pocTa HEPBOB
(NGF) crmocoGcTByeT BBI3BaHHOH CTpeccoM
KOXXHOW THUTIIEpUHHEPBAIlM, TEM CaMbIM OKa-
3bIBas BIMSHUE HA Pa3BUTHE aJUIEPTUYECKOTO
BOCHAJIEHHUS 1 CTPECCOBYIO PEAKIIUIO KOXKH.

Takum 00pa3oM, BaXHYIO pOJb HUrpaeT
BEIOPOC M3 HEPBHBIX OKOHYAHWHA KOXKU HEHPO-
nenTtunoB. K Heliponentraam oTHOCHTCS CyO-
craunusa P. CyOcrannusa P ygacTByeT B Mexa-
HU3ME BBICBOOOXKICHHUS THCTaMUHA U3 TyYHBIX
KJIeTOK KOoxu [9]. B cBoto ouepenr rucramMuH
CHOCOOCTBYET MOBBIICHUIO MTPOHHLAEMOCTH
COCYUCTON CTEHKH, PACIIUPEHUIO apTephOi
Y IPEKANIUISIPOB, YBETNIECHUIO CEKPEIIHH CITH-
3u. Tak, HanpuMep, IPU KparmuBHATIE dPHEKTHI
TECTaMUHa TIPOSIBIISIOTCS B BUJE THUIEPEMUU
u obpaszoBanus Bomueipeit. [Ipomecc compo-
BOXKIAaeTcd KOKHbIM 3ynoM. Ilpu arommue-
CKOM JIepMaTUTe HEeHPOTENTHIBI, BO3IECHCTBYS
Ha TyYHBIE KJIETKH, CIIOCOOCTBYIOT BHICBOOOXK-
neHnro MenuaropoB. Cocymucras peakuus,
OIIOCpeIOBaHHAs Y4acTHEM MENNaTopoB HeH-
POTEHHOT0 BOCHAJIEHUs, IPUBOIUT K TUIEpe-
MHUH, OIHOM M3 XapaKTepHbIX YepT po3alea
u sputemsl [10]. CyOctanuus P takxe MoxeT
CTUMYIINPOBaTh BBICBOOOXKICHHE Pa3TMIHBIX
[UTOKWHOB M3 MOHOLIUTOB U T-KJIETOK, B TOM
gucie [L-1, IL-6 u IL-12, 9T0 mpuBOIUT K TIPO-
nmudepaunu T-KIETOK U pPa3BUTHIO IMMYHHOTO
BocmajeHusi. Takum oOpazom, cyOctanuusi P
SBIISICTCS OJHUM W3 OCHOBHBIX MEIUATOPOB
HEUPOreHHOTO BOCIIAJICHHUS.

B pasButrre HENUpOreHHOro BOCIAJIECHUS
BOBJICUCHBI Takxke HehporpoduHbl. K Hel-
poTpodHHAM OTHOCHTCSI (PakTOp pocTa He-
pBoB (NGF), OCHOBHBIM HCTOYHHMKOM KOTO-
pOTrO B KOXE ABIAIOTCS KepaTHHOIMTHL. NGF
CIOCOOCTBYEeT HEWMPOTEHHOMY BOCHAJIEHHIO,
CTUMYIIUPYSl  BBICBOOOXKACHHE  ITUTOKHHOB
U3 TYYHBIX KIIETOK KOXU. B ¢ubpobmacrax
NGF unaynupyet nponudepannio, MUTPaLnuio
u nuddepeHIpoBKy B MUOPUOPOOIACTHI, KO-
TOpBIE MOTYT UT'PATh KU3HEHHO BaXKHYIO POJh
B 3QKUBJIEHUM KOKHBIX paH [J].

Taxum 00pa3om, TydHBIE KIIETKH KOXH SIB-
JISIOTCS IIGHTPAJIbHBIM 3B€HOM KOXKHBIX CTpec-
COBBIX peakuuid. B Koxe OHM pacnoyiOKEeHbI
BOJIM3HM HEPBHBIX OKOHYAaHUH M KPOBEHOCHBIX
COCY/IOB, TJIe SIBIISTIOTCSI TIEPBOI IMHUEH 3a1u-
THI BPOXXIEHHOTO UMMYHHTETA.

ITox geiicTBHEM CTPECCOBBIX (aKTOPOB aAK-
TUBUPYETCS TIEPEKUCHOE OKUCIIEHUE JTUIHI0B
(ITOJI), mapymarorcs cBOOOJHOpaIMKAILHEIC
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mporecchl. Peub UIET O Tak Ha3bIBACMOM «OK-
CUJIaHTHOM cTpecce». Tak, akTuBaIus mepe-
KHCHOTO OKWCJICHUS JIUIUAI0B U U3MEHEHHS CO
CTOPOHBI AHTHOKCHJAHTHBIX (PEpMEHTOB Ha-
OmomaroTcst Ha (DOHE BUTHIIMTO. Y TAIMCHTOB
C BHUTWJIHMIO YCTAHOBJICHO TaKXe CHIDKECHHUE
akTUBHOCTH cynepokcuaaucmyTassl  (CO/)
u Karanassl [11]. UpesmepHO BBIpak€HHOE
MIEPEKNUCHOE OKHCJICHHUE JIUMUAOB TPUBOIUT
K aktuBamuu Qocdonumazsl A2, YTO BemeT
K BBICBOOOXKIECHHIO apaxHIOHOBOH KHCIIOTHI.
D10 00yCliaBnIuBaeT TOBHIIICHHBIA CHHTE3
AKTUBUPYIOIIMX BOCHAIUTEIbHBIC MPOIECCHI
MEMAaTOPOB BOCIAJICHUS — IPOCTAINIaHHHOB,
TPOMOOKCAaHOB M JIGHKOTPHEHOB, 00Opa3yro-
IIUXCS U3 apaxuIOHOBON KHUCIIOTHI.

IIpu nnuTenbHOM JEUCTBUM CTpeccopa
UM HpU BO3ACHCTBHM MOIIHOIO CTPECCO-
pa cTagusi Pe3UCTEHTHOCTH MOXET MEePEUTH
B craauto uctouenus [2]. Ilpu stom wucro-
[IAIOTCS 3alachl KAaTEXOJIAMHHOB U ()OPMUPY-
eTCs KOPTHKOCTEPOHIHAS HEIOCTAaTOYHOCTD.
HeanexkBarHOCTh peakIuu Ha CTPECCOBBIE
CUTyallud TPHUBOAUT K TUNO(PYHKIMH HaJ-
MOYCYHHUKOB, KOTOPBHIC CHHXKAIOT BBIOPOC
«aanTUBHBIX TOPMOHOB», TO €CTh B Ta-
KHX CIIy4asX MPOUCXOIUT CHIKeHHEe (yHK-
LAY CTPECC-Pean3yIoNIeil CHCTEMBI, T0TOMY
HE MMPOUCXOANT alanTallni, a Cpa3y BO3HUKA-
eT «ctaaus ucromieHus» [1]. Tak, cHIKeHUE
AKTUBHOCTU THIIOTaJaMO-TUIIO(PU3aPHO-HAI-
IMOYCYHUKOBON cHCTeMbl Ha (hOHE aromuue-
CKOTO JlepMaruTa OyaeT NPHUBOAWTH K CHHU-
JKEHHUIO TIPOTHBOBOCHATUTEILHOTO 3¢ deKTa
DIIOKOKOpTHKOMOoB. Ilomaratot, 9To CHIDKE-
HUE CIOCOOHOCTH THIOTajJaMO-TUIo(u3ap-
HO-HA/IMOYCYHMUKOBOH CUCTEMbI HPOAYIUPO-
BaTh HEOOXOAMMOE MPHU CTPECCE KOJIMYECTBO
KOPTHUKOCTEPOHUIOB Y CTPAJAIONINX aTOIHYe-
CKHM JICPMaTHTOM MaIllMEeHTOB MPUBOIUT K Ha-
PYUWIEHUI0O MEXaHU3MOB (YHKIIMOHHPOBAHUS
UMMYHHOW CHCTEMBI U CIOCOOCTBYET pa3BH-
THIO KO)KHOM BOCTIANHUTENbHOUN peakiuu [12].
Hcromenne cumnaruueckoil HEpBHOM cucTe-
MBI BCIIEICTBHE MPOJIOJDKATEIBLHOTO TIepeHa-
MIPSOKEHHS] OpraHU3Ma BBI3BIBACT CHIDKEHHUE
YPOBHS  KaTeXOJAaMWHOB, PETYIHUPYIOMINX
conepxanrne NTAM® U COOTBECTBEHHO IPO-
nudepaluio KIeTOK, YTO MOXKET CII0COOCTBO-
BaTh 000CTpeHUIo ncopuasa [13].

I[Ipu crpecce moHMKaeTcs OakTepu-
[HUIHAS aKTUBHOCTh HEUTPODMIBHBIX JIeH-
KOIIUTOB, YTO TPWUBOOUT K HAPYIICHHIO WX
¢darouurapHoit ¢ynkuwnu [1]. Hapymenue ¢a-
TOIUTO3a MOXET CTaTh NMPUYUHOW Pa3BUTHUS
penmauBupyromux wuHpeknuid. [laroreHHble
MUKpPOOPTaHU3MBI, KOTOPBIM B YCJIOBHSAX OT-
CYTCTBHS CTpecca, KoXKa CIIOCOOHA COIPOTHB-
JATHCS, HAYMHAIOT OKa3bIBaTh CBOE BIIMSHUE
Ha COCTOSIHME KOXKHBIX MOKpOBOB. K HUM OT-
HOCSITCS  YCJIOBHO-TIATOTEHHBIC TPHUOBI poja
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Malassezia — Bo30Oyautenu cebopeiHOro aep-
MaTuTa, a TaKXe MPUCYTCTBYIOIAS Ha KOXKE
OoNBIIMHCTBA 370POBEIX Mtozie Cutibacterium
acnes — BO30yIuTeNb aKHE.

Pe3y.l'leaTbI HCCJIeA0BAaHUSA
H UX 00Cy:KIeHne

Wroramm wuccrienoBaHusl CTajlo JOCTH-
JKEHHEC 1ICJIM, a UMCHHO BBIICHCHHC HaJIHN4YUA
Y MEXaHHM3MOB BO3IECUCTBUS CTpecca Ha MaHU-
(ecTUpoBaHHE U Pa3BUTHE KOXKHBIX 3a00JeBa-
Huil. B mporecce ObIT MOAPOOHO paccMOTpeH
KK U3 TyTed (hOpMHUpPOBAHUS ASPMaTOIO-
THYECKHX MPOOJIEM ¢ TOUKH 3pSHHsI aTOpU3H-
OJIOTHH, KaK Ha MOJICKYJISIPHOM, Tak U Ha Ooree
BBICOKUX YPOBHSIX OpPTraHU3AIHH.

BriBOaBI

Ananus COBpPEMEHHBIX JUTEpaTyp-
HBIX JAaHHBIX O HpoOJieMe BIMSHHS CTpecca
Ha KOXY II03BOJISIET CHENaTh BBIBOX, YTO OZI-
HUMH U3 HanOoJiee 3HAYMMBIX (PaKTOpPOB, MPU-
BOJSIIUX K Ppa3BUTHIO W BO3HUKHOBEHHIO
PELUANBOB XPOHMYECKUX KOXKHBIX 3a0ojeBa-
HUH, CHIKCHHUIO aJalTalloOHHBIX M CTpecc-
NPOTEKTUBHBIX BO3MOXXHOCTEH KOXH, SIBIISI-
IOTCSI  IIOCTOSIHHOE  IICMXO3MOLIMOHAIBHOE
HaTpsDKeHHEe W XpOHWYecKue cTtpecchl. Oco-
0EHHO 3aBUCHMBIMU OT CTPECCOBOTO (pakTopa
ABJISIFOTCSL TaKKE 3a00JIeBaHMUS KOXKH, KaK aKkHe,
ceOopeiHbIN 1 aTOMUYECKUi IepMaTUThI, MCO-
puas, posalea, 3K3eMa WU BHUTHIUIO. Taxke
Pe3yIbTaToOM UIMTEIBHOTO BIMSHUS CTpecca
SBJISIETCSl TIOBBILICHHAS CYXOCTh W YyBCTBU-
TEIbHOCTH KOXKH, YCKOPEHHUE €€ CTapeHUs, pa3-
BUTHE BOCHAINTEIBHBIX PEaKMH 1 aKTHBALHS
YCIIOBHO-NIaTOreHHON  (utopel.  M30bITOUHOE
KOJINYECTBO INIIOKOKOPTUKOUAOB IIPH CTpecce
CHIDKAaeT IMPONYKIHIO KOJUIareHa W THalypo-
HOBOU KucaoTel. Kpome 3TOro, BEICOKHE KOH-
HEHTPAlUUd 3THX TOPMOHOB TOPMO3SIT POCT
u nenenue pudpobaactos. B ciayuae pazBuTus
CTaluM UCTOLIEHUs cTpecca (opmupyercs
HEJIOCTaTOYHOCTh KaTeXOJIAMHUHOB M KOPTUKO-
CTEpOUAOB, YTO TAKXe OKa3blBaeT HeOiaro-
NPUSATHOE BIMSIHAE HAa COCTOSTHUE KOXKHU | CIO-
cOOCTBYET 000CTPEHHIO KOXKHBIX 3a00JICBaHUH.
BbIcokHe KOHLEHTpaluuu TIIOKOKOPTUKOUIOB
CHOCOOCTBYIOT HHBOJIFOLUH TUM(OUTHOHN TKa-
HH, HAapyIIaloT aIeKBaTHbI UMMYHHBIH OTBET,
YTO CIIOCOOCTBYET Pa3BUTHIO HH(EKIIHOHHBIX
MIPOIIECCOB, B TOM YHCIIE U CO CTOPOHBI KOXKH.
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AHAJIN3 METOIOB JIEUEHUA ITPOBJIEMHOM KOXH

12pepa I.B., *becconoB E.A., 2Jlenga U.B., *[Tonomapes A.B., *KoBasiiepa U.B.
'Meaicoynapoonwiii yenmp meduyunckux ucciedosanuil u obpazoeanus, Braousocmok,
e-mail: avers2@yandex.ru;
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e-mail: bessonov.ea@students.dvfi.ru,
$Tuxooxeanckuil 20cydapcmeennvlit MeOUYUHCKUL ynusepcumem, Braousocmok,
e-mail: irina.iriko@yandex.ru

TpaaunuoHHBIE METOABI JEUCHHUS MPOOIEMHOI KOXKU HUMEIOT XUPYPrUUecKylo, (pU3MUYECKyI0 MIM XUMHYe-
CKYIO TIPHPOJY, HO BCE MEPEYUCIICHHBIE METOIbI UMEIOT 1000uHbIE AP PEKThI, 0COOEHHO €CIM OHU COIPOBOXKIA-
foTcs pyOueBanueM. COBPEMEHHBII 3Tan pa3BUTHsA KOMOYCTHOJOTHH, KOCMETOJIOTHH, IUIACTHYECKOH XUPYPTHH,
TPaHCILIAHTAJIOHUH XapaKTePU3YIOTCS OTCYTCTBHEM (DyHIAMEHTAIbHBIX OCHOB U IIPEACTABICHHUN JUIS IPOBEICHHS
3aIIpOrpaMMUPOBAHHBIX YHPABISEMbIX 3(P(EKTUBHBIX METOJOB JICYECHUs C M30EraHHEeM PHCKA OCIOKHEHHUH, KO-
TOpbIE HAJEXHO OCTAHOBHIIM OBl MPOrPECCHPOBAHUE MATOJIOTHYECKOTO PyOIla M €ro PeLUAUBEI TI0CIE XUPYPIHU-
geckoro JiedeHnsi. COBpeMEHHBIC TEXHOIOTHH HE MHBA3UBHOTO METO/Ia B 0OJIACTH KOCMETOJIIOTHH M 3CTETHIECKOU
MEIUIMHBI TO3BOJISIOT YCUINBATh 3 (eKT 0OHOBICHHS B I0CIIEC ONEPALMOHHBII IEPUOJ ¥ 110 OKOHYaHUH Kypca Je-
YEHHUsI IOMOTAFOT JUTUTENIBHO COXPAHUTh JOCTUTHYTBIH pe3yibrar. [IpHanHoil OTCyTCTBHS BOSMOXHOCTH HHAYKIIUH
HAaIpaBJICHHOH pereHepaluy KOKH SBIISETCS HeOCTaTOYHAs H3yYEeHHOCTh IpoIlecca perapaTHBHON pereHepaniu
KaK IOCJIe 0KOTOB, TAK M MOCJIE OIIEPATHBHBIX BMEIIATEIBCTB HAa KOXKE, YTO IUKTYET HEOOXOAMMOCTh bosiee riry6o-
KOTO U3yUYCHHsI MEXaHU3MOB 32)KUBJICHHUS paH. bonee rry6okuil ypoBeHb H3y4YeHHs POLIECCOB MOBPEKACHUS U CTa-
PEHHS KOXKH OKa)KeT HeCPAaBHEHHBIH TOTYOK B U3yYEHHU METOIOB OMOJIOYKCHUSI KOXKH H II03BOJIUT aKTUBU3HPOBATh
MPOLIECC UX BHEAPEHHUS B MEIUIIMHCKYIO IPAKTUKY UL AAIbHEHIICTO IIPUMEHEHNUS.

KiioueBble ciioBa: Koxka, KeJIOW, pyGell, MOBpeKIeHHe, KepaTo3, He HHBa3MBHbIE METOAbI, KoJlJIareH, BUTaMuH C

ANALYSIS OF METHODS TREATMENT FOR PROBLEM SKIN
12Reva G.V., 2Bessonov E.A., 2Lenda L.V., 2Ponomarev A.V., *Kovaleva L.V.

!International Medical Research and Education Center, Viadivostok, e-mail: avers2@yandex.ru;
’Far Eastern Federal University, Viladivostok, e-mail: bessonov.ea@students.dvfu.ru;
3Pacific State Medical University, Vladivostok, e-mail: irina.iriko@yandex.ru

Traditional treatments for problem skin have a surgical, physical, or chemical nature, but all these methods
have side effects, especially if accompanied by scarring. The modern stage of development of combustiology,
cosmetology, plastic surgery and transplantology is characterized by the lack of fundamental principles and concepts
for carrying out programmed controlled effective treatment methods to avoid the risk of complications that would
reliably stop the progression of a pathological scar and its recurrence after surgical treatment. Modern technologies
of non-invasive methods in the field of cosmetology and aesthetic medicine make it possible to enhance the effect of
renewal in the postoperative period and, at the end of the course of treatment, help to maintain the achieved result for
a long time. The reason for the inability to induce directed skin regeneration is insufficient knowledge of the process
of reparative regeneration both after burns and after surgical interventions on the skin, which dictates the need for a
deeper study of the mechanisms of wound healing. A deeper level of study of the processes of damage and aging of
the skin will provide an incomparable impetus in the study of methods of skin rejuvenation and will make it possible

to intensify the process of their introduction into medical practice for further use.

Keywords: skin, keloid, scar, injury, keratosis, non-invasive methods, collagen, vitamin C

As an organ, the skin makes up 15-20% of
the human body weight. Nowadays, significant
attention is paid to skin aesthetics, which led to
the emergence and development, in addition to
traditional medical cosmetology, of such areas
as aesthetic and plastic skin surgery, surgical
cosmetology and others. The development of
these areas required a new level of knowledge
about the functional morphology of the skin,
its changes under various surgical procedures
with the very purpose of maintaining its aes-
thetic appeal and healthy state for a long time.

Purpose of research

Choose a method of applying the effective-
ness and safety of non-invasive skin rejuvena-

tion. To select individually the best method of
non-invasive treatment of problem skin, which
will be the most accessible and applicable to a
wider range of age patients who need aesthetic
correction and patients with skin problems not
only of an age nature, but also after burns, re-
moval of neoplasms, skin transplantation due
to traumatic and post-burn defects.

Material and methods

For the period 2015-2019, materials from
the literature on aesthetic correction of skin de-
fects and age-related cosmetology, as well as
data from clinical practice, were taken as the
basis for studying the effectiveness of a non-
invasive technique. The clinical material was
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obtained in accordance with the Declaration of
Helsinki (2000) and the 2013 amendments with
the permission of the FEFU Ethics Committee.

Results of analysis of literature data

The skin is the organ with the greatest
susceptibility to environmental factors. Ther-
mal and chemical factors, electricity occupy
the most leading places among these factors.
The appearance of scars often causes serious
functional, cosmetic disorders, disability of
patients, a decrease in the quality of life of
patients, psychological problems arise, which
requires long-term specialized treatment. Cur-
rently, there are no generally accepted algo-
rithms for choosing methods for preventing the
development and treatment of scars, and the
tactics of treating patients with scars are most
often based on the personal experience of prac-
ticing doctors. The development of such algo-
rithms is difficult due to the uncertainty of the
terminology, the inconsistency of the criteria
for the differential diagnosis of various types
of scars, insufficient evidence of scar treatment
methods. This is due to the fact that most of the
studies are subjective, as well as with a long
period of scar tissue formation, which compli-
cates the observation of patients.

The current literature, against the back-
ground of the numerous methods for treating
skin lesions, there is no analysis of data on
monitoring the consequences, long-term out-
comes and results of the treatment performed
when using various methods, which compli-
cates the development of recommendations for
choosing a treatment for problem skin [1].

1.One of the new non-invasive, non-
thermal methods of treating problem skin is
the method of exposure using pulsed electric
fields. Golberg A., Khan S., Belov V. (2015)
developed a methodology and successfully
proved the use of pulsed electric fields in rats,
which led to a noticeable proliferation of the
epidermis, the formation of microvessels and
the secretion of new collagen in the treated ar-
eas without scarring.

The results show that pulsed electric fields
can serve as a new non-invasive skin therapy
for multiple degenerative skin diseases [2].

2. Pain is a common side effect of derma-
tological laser procedures (resurfacing for re-
juvenation, removal of age spots, hair removal,
leg telangiectasia, facial telangiectasia, remov-
al of tattoo marks, removal of papillomas due
to HPV lesions), therefore, for the effectiveness
of treatment, it is necessary to use non-invasive
anesthetics and anesthetic procedures. Use of
local anesthetics or skin cooling is allowed. It
is necessary to consider nationality- and sex-
based statistically significant differences in
pain perception, women are easier to tolerate

the pain. Local anesthetics effectively increase
pain threshold than the skin cooling. All these
data can be recommended for everyday clinical
practice [3].

3. The use of radiofrequency radiation with
multiple sources, combining 3 different meth-
ods for the patient: non-ablative radiofrequen-
cy skin tightening, fractional skin resurfacing,
and the use of RF-microneedles for non-abla-
tive coagulation and collagen remodeling [4].

4. Photodynamic therapy (PDT) is a meth-
od of treating various dermatological diseases,
including actinic keratosis. There are two types
of PDT available, the traditional PDT (c-PDT)
and the newly developed day PDT (DL-PDT).
Both methods require a local photosensitizer,
light source, and oxygen, and are comparable
in efficacy for the treatment of photoinduced
skin aging. The treatment is effective in elimi-
nating fine wrinkles, skin roughness, actinic
elastosis and macular hyperpigmentation. The
most effective PDTs are 5-aminolevulinic acid
(ALA) and methyl aminolevulinate (MAL).
Several pre-treatments help improve the ab-
sorption of the photosensitizer by the skin and
result in a significant increase in effectiveness.
The main limitation of c-PDT is the significant
pain associated with treatment, but DL-PDT
has proven to be almost painless. The duration
of the treatment is 2-3 treatment cycles, and the
results are completely obvious in 3-6 months
after the treatment. The unique advantage of
PDT is that it is a non-invasive procedure that
effectively treats a range of dermatological
conditions, including the prevention and thera-
py of precancerous actinic keratosis [5].

5. It was noted that a statistically signifi-
cant improvement in the skin was observed
in those patients who received non-invasive
application of vitamin C. At the same time,
rejuvenation was observed from the side of
a decrease in the indicators of photoaging of
the cheeks and perioral region (P =0.01), the
periorbital region, which is associated with
improved hydration. The biopsy showed an in-
crease in collagen as well as enhanced mRNA
staining for type I collagen and no evidence of
inflammation [6].

6. Extracellular matrix (ECM), comprising
of more than 70% of skin, is the major node
of skin recovery and regeneration. ECM is a
unique therapy used in sports medicine cosme-
tology for pain relief. It consists in the accu-
mulation of collagen fragments and agglutina-
tion of amorphous elastin. Chronic skin aging
treatment requires preparation of the skin bed
to optimize the results of rejuvenation proce-
dures and skin care programs. This includes
the application of agents, which are matrix-
ins, peptides resulting from the fragmentation
of matrix proteins that exhibit a wide range
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of Dbiological activities. Emerging cosmetic
and functional defects that cause psychologi-
cal discomfort to the patient, impaired active
social adaptation of patients after injuries and
operations that significantly affect the quality
of life, high probability and risk of developing
cancer against the background of scarring after
burns, the relevance of studying the features of
skin alteration and regeneration in case of inju-
ries of various etiologies is extremely high [7].
YiJ., Hong T., Zeng H., Li P., (2020) believe
that there are still complex clinical problems
associated with the lack of effective treatment
regimens with targeted control of the skin re-
generation process after burns and autodermo-
transplantation in the wound area. At the pres-
ent stage, the reasons why some keloids arise
from a mature scar several years after the initi-
ating injury are unknown, there is no data and
monitoring of the methods used to treat skin
problems in the patient’s history [8]. Also, the
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reasons for the development of true keloid dis-
ease are not clear (Fig. 1, 2).

Fig. 2. Scars of the facial skin after burns of a 58-year-old woman (a); facial scars after burns
of a 25-year-old woman (b); facial scars of a 34-year-old man after injury (c, d)
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7. Bioxytherapy is a technology in which
oxygen is supplied under pressure to the skin,
the concentration of which is about 90 %, which
is significantly higher than in the atmosphere
(21%). The cells of the surface layer of the skin
receive oxygen under the influence of pressure,
thereby increasing the metabolic rate in the epi-
dermis and dermis. At the same time, the per-
meability of the skin increases, which enhances
the effect of the active components that make up
the cosmetic preparations used during the pro-
cedure [9]. The permeability of the intercellular
membrane increases, the absorption of the active
substances of the preparations increases, which
even after the procedure nourish and protect the
skin for a long time. In most cases, the effect is
visible to the naked eye immediately after the
first oxygen needle procedure: the skin acquires
a smoother shade and smoother texture. Multi-
ple deep moisturizing and skin rejuvenation pro-
cedures eliminate flabbiness and dryness of the
skin, refresh and tone it. Non-injection wrinkle
filling procedures smooth out fine wrinkles and
reduce the severity of deeper ones, effectively
treat puffiness and dark circles under the eyes,
increase skin elasticity and restore a youthful,
healthy complexion. The result extends not only
to the skin, which after each procedure becomes
more even and taut, the complexion improves.
After the procedure, the skin will look healthy
and fresh. The metabolism is normalized, the
skin regeneration processes are accelerated. Im-
munity increases, the general condition of the
body improves [10]. Bioxytherapy can also be
carried out for the prevention and treatment of
various post-traumatic conditions, long-term
non-healing damage to the skin, overwork, and
environmental chronic stress. It is also recom-
mended for young skin to improve the results of
cleansing, as well as to combat dryness, dehy-
dration, skin stress, the effects of lack of sleep,
and prevent the first wrinkles. Also, oxygen
therapy procedures give excellent results in the
treatment of problem skin, in the complex ther-
apy of superficial hyperpigmentation. There are
no contraindications to this procedure, no com-
plications have been identified. Oxygen meso-
therapy is completely painless, the skin surface
remains intact after treatment [11].

Conclusion

There are many different skin rejuvenation
techniques available, but pain is a common
side effect of these procedures, which can be
relieved by local anesthetics or cooling.

In contrast to invasive, non-invasive tech-
niques imply a more gentle, delicate effect on the
skin, completely eliminating penetrating trauma
to the epidermis. Thus, when using them, the skin
remains completely intact and unharmed. The
advantages of non-invasive anti-aging methods

over invasive ones are obvious. Due to the ab-
sence of skin trauma during these procedures,
patients do not experience pain. These methods
have fewer contraindications compared to inva-
sive methods of rejuvenation. Complications, if
a specialist adheres to the technique of the proce-
dure, are also rare. It takes little time to complete
the anti-aging measures, the recovery period is ei-
ther minimal or absent altogether, there is no dan-
ger of infection. In addition, the choice of non-
invasive methods of rejuvenation is much wider
than the range of invasive methods for correcting
age-related changes, and they also give a rather
long-term effect, calculated for years. In addition,
after a non-invasive intervention, the body con-
tinues for a long time to independently synthesize
substances that contribute to the preservation of
youth and health of the facial skin.

The study was financially supported by the
International Medical Research and Education
Center (Vladivostok, Russia).
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B3AUMOCBSI3b YPOBHS IICUXO®HU3UOJIOT MYECKON PEAKIIUA
HA CTPECC U AJAITAHMOHHOI'O HIOTEHHUAJIA CTYAEHTOB-MEJIUKOB

IOnuna M.A., [Ipik B.E., MokameBa Ex.H., Mokamena EBr.H.
®@I'EOY BO «Bopouecckuu eocyoapcmeennbiil meouyunckutl yrusepcumem um. H.H. Bypoenko»

Mumnszopasa P®, Bopoueorc, e-mail: yma2701@gmail.com

Crpecc HEraTUBHO BIMSET Ha IICHXUKY U (DH3HYECKOE 370POBbE UEJIOBEKA, BHI3BIBAsI HCTOLICHHE ajalTa-
LIHOHHOTO MOTeHIHana. He ABIAIOTCS MCKITIOUEHHEM H ydaluecs B MEAUIUHCKOM By3e. IIpodunakruka Bo3meii-
CTBHS CTpecca Ha 3Tare 0OyYEHHMs Cpelii CTYACHTOB MOXET IOBBICHTh Ka4e€CTBO OKa3bIBAEMOI MEIMIUHCKON MO-
Moy B OynymeM. B ncenenoBanuu npunsu ygactue 69 cryneHToB Tperbero kypca BIMY um. H.H. Bypnenxo.
Bce crymentsl ObuiM mpoaHKeTHpoBaHbI 10 llIkane OmEHKHM BBIPaKEHHOCTH INCHXO(HU3HOIOTHYECKOH DPeaKiHu
Ha cTpecc 1 boCcTOHCKOMY TeCTy Ha CTPeccOoyCTOMUMBOCTh. Takke yJaluMesl H3MEpHIM apTepUaIbHOE JaBlIeHHUE,
Y4acTOTy CEPIEYHBIX COKPAILEHUH, YacTOTy AbIXaTENbHBIX IBMKECHHH, pocT U Bec. Ha OCHOBaHMM NOIy4eHHBIX
JaHHBIX HOCYNUTaHbI HHAEKC Kepno, koo dHieHT BEIHOCINBOCTH, YAApHEIH 00beM CepAla, MyIbCOBOE JaBICHHUE,
uHaeke Xunbaedpanara. Bee yqacTHUKM HCCIIeIOBaHMS OAECNCHBI HA TPU IPYHITBI B 3aBUCMMOCTH OT KOJIMYECTBA
HabpaHHEIX OayutoB 1o IlTkane OleHKU BBIPRKEHHOCTH NCHXO(H3UOIOTHYECKOH peakIny Ha cTpecc. BrisiBieHo,
yto B rpynnax Il u III, B KOTOpyr0 BOLIUIH CTYAEHTHI C HEOOJIBLIOH I BHICOKOW BEPOSITHOCTHIO NPEPACTIONOKEH-
HOCTH K Pa3BHTHIO 3a00JICBaHHUM, ONMpPENEIIOTCs HAauOOMBIIHE OTKJIOHSHHUS OT HOPMbI PACCUMTaHHBIX MHICKCOB
aJlanTallMOHHOIO MOTEHIMAla: MOBbILIEHHE MHIEKca Kepro, CBA3aHHOIO C CUMIIATUKOTOHMEH, yXyAlIeHHE I10-
Kazareneil ko3¢ duuueHTa BEIHOCIMBOCTH, MyIbCOBOIO IaBICHHA, yIapHOro 00beMa cepiua U HHIeKkca Xuibe-
Opanara. MOXKHO clieaTh MPEANoIIoKEHHUE, YTO MOBBIIIEHHE CUMIIATUYECKUX BIUSHUI CO CTOPOHBI BEreTaTUBHOM
HEPBHOH CHCTEMBI MOXET CIIOCOOCTBOBAThH Pa3BUTHIO ITATOJIOTUH CO CTOPOHBI CEPIEIHO-COCYNUCTON CHCTEMBI, CHH-
JKaTh CTPECCOYCTOMYMBOCTD U a1aNTAl[MOHHBII IOTEHIHAL.

KuroueBble ciioBa: unaexc Kepno, lllkana oueHKkH BbIPaKeHHOCTH NICHX0(H3H0I0THYeCKOi peaKuu
Ha CTPECC CTPECCOYCTONYMBOCTD, AaNTAMOHHBII MOTEHIHAIL, CTYIEHThI

THE RELATIONSHIP BETWEEN THE LEVEL OF PSYCHOPHYSIOLOGICAL
RESPONSE TO STRESS AND THE ADAPTIVE POTENTIAL OF MEDICAL STUDENTS

Yudina M.A., Dyk V.E., Mokasheva Ek.N., Mokasheva Evg.N.
Voronezh State Medical University named after N.N. Burdenko, Ministry of Health of the Russian

Federation, Voronezh, e-mail: yma2701@gmail.com

Stress negatively affects the psyche and physical health of a person, causing depletion of adaptive potential.
Students at a medical university are no exception. Preventing the impact of stress at the learning stage among
students can improve the quality of care provided in the future. The study involved 69 third-year students of VSMU
named after N. N. Burdenko. All students were surveyed on the Psychophysiological Stress Response Assessment
Scale and the Boston Stress Tolerance Test and were measured for blood pressure, heart rate, respiratory rate, height
and weight. Based on the data obtained, the Kerdo index, endurance coefficient, heart stroke volume, pulse pressure,
and Hildebrandt index were calculated. All participants of the study were divided into three groups depending on
the number of points scored on the Scale of assessment of the severity of the psychophysiological reaction to stress.
It was revealed that in groups II and III, which included students with a small or high probability of predisposition
to the development of diseases, the greatest deviations from the norm of the calculated indices of adaptive potential
were determined: an increase in the Kerdo index associated with sympathicotonia, a deterioration in the indicators of
endurance coefficient, pulse pressure, heart stroke volume and Hildebrandt index. It can be assumed that an increase
in sympathetic influences from the autonomic nervous system can predispose to the development of pathology from

the cardiovascular system, reduce stress resistance and adaptive potential.

Keywords: Kerdo index, Scale of assessment of the severity of psychophysiological response to stress, stress resistance,

adaptive potential, students

Kax u3BecTHO, cTpecc HEraTUBHO BIIHSET
HE TOJNBKO Ha IICHXMYECKYIO YPaBHOBEIICH-
HOCTb YEJIOBEKa, HO M OKa3bIBAeT BO3/ICHCTBHE
Ha (U3WYECCKOM YPOBHE, BEI3BIBAs HEOOpaTH-
MbI€ M3MEHEHHUS B TKaHIX, OpraHax, CHCTe-
Max. B Mupe HMHHOBAlMOHHBIX TEXHOJOTUMI
YEJIOBEK IMOJIBEPIKEH II00AIBHOMY JIEHCTBHUIO
HETaTUBHBIX (PAKTOPOB, B TOM YHCIIE 3TO CBS-
3aHO C DIWJIEMHOJIOTHYECKON CHUTyalueH,
KOTZIa TIPUXOIUTCS TpeAeNbHO OBICTPO ajar-
TUPOBAThCS K JUCTAHIIMOHHBIM ILIaTdopMam
o0yueHuss U paborel. CTPECCOBOE COCTOSTHHUE
B MOCJENHEE BpeMs KpalHe CHUJIBHO PacIpo-
cTpaHeHo cpenu HaceneHus. Ctpecc — He-

crierduueckas peakiusi OpraHM3Ma Ha Ka-
Koe-n00 BO3aeiicTBUE, HEOOX0oaUMas I €ro
aJanTauy, BEIpaXaromascs B (GyHKINOHAIb-
HOM MepecTpoiike BHYTPEHHUX MPOIIECCOB, Ha-
MIpaBJIEHHBIX Ha MOJIepKaHue romeocrasa [1].

AHanu3 TMCUXO(PHU3UOIOTHUSCKHX MeXa-
HU3MOB aJIaliTalliM YEIOBEKa K 3KCTPEMallb-
HBIM YCIIOBUSIM JICATEIBHOCTH SBJISICTCS OTHUM
U3 aKTyaJIbHBIX pooiieM. JlesTenbHOCTh Yeno-
BEeKa B TAaKHUX YCJIOBUSX SIBIISETCS MPUIHHOMN
dhopMupOBaHUS HEOIATONPUATHBIX TICUXO(U-
3HOJOTHYECKUX cocTostHM [2]. Eciu xe roo-
PUThH O CTYJICHTaX, TO OOY4YCHUE B YHUBEPCUTE-
T€ — 3TO MCUXOJIOTUIECCKH ¥ HHTEIUICKTYaIbHO
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HaNpsHKeHHBIW BUA AesTenbHocTd. He roBops
YK€ O TPYAHOCTSX YYaIIUXCS MEIUIMHCKOTO
yHHUBepcUTeTa: Oomblire 00beMbl HMHQOpMA-
MU, HE COONOIEHWE peXrMa IHS, KOJOoC-
CaJbHAsg OTBETCTBEHHOCTH C TIEPBBIX THEH 00-
YUEHHsI, BCE 3TO MPHUBOAUT K HEOOXOTUMOCTHU
OBICTPO aJaNTHPOBATHCS K HOBOMY (opmary
KU3HU. BiusHue cTpecca Ha CTYIEHTOB OBLIO
W3y4eHO HaMH C TCUXO(HU3HOIOTHIECKON
CTOpPOHBEL. B pesymprare crpecca y ydammx-
Csl Halle BO3HHUKAIOT BEreTaTHBHBIC PEaKIuH,
MIPOTEKAoIIe Ha COMaTHYECKOM YpOBHE, KO-
TOpBIE yCYTyONSIOTCS CTpaxoM mepern dK3ame-
HaMU M 33a4€TaMU, anaruedl ¥ TPEBOXKHOCTBIO.
Crpecc compoBOXaaeTcss y CTyIACHTOB CIIEIy-
IOIUMH SMOIMSAMH: TPEBOTOH, Oe3HaIeKHO-
CTBIO, THEBOM, HAJCK IO U pafgocThio [3].

[Tmoxoe caMmOouyBCTBHE BIMSIET HA KOTHH-
TUBHYI0 W SMOIMOHAIBbHYIO chepy. [loBbI-
IICHHAs TPEBOXXHOCTh OKAa3bIBACT OTpPHIIA-
TENBHOE BO3JIEHCTBHE HA COH W PEXHUM IHS.
Jannbie (aKkTOpBI B CBOKO OYepeabh HETATHBHO
CKa3bIBAIOTCS Ha aJalTaIl[iOHHOM IIOTEHIIHA-
Jie yYaIuxcs.

OMoOLMOHANBHOE W (HU3MYECKOE 3I0pO-
BbE CTYJICHTOB Ba)KHO COXPAHHTh Ha 3Tarle
oOyuenns. JlaHHas mpoOIEMBI NTABHO CTOUT
Tepe]] MeJaroTuKoi M PYKOBOIUTEISIMUA BBIC-
MUX MEIUIMHCKUX 3aBeneHuil. CTymeHTHl,
Kak OymyIiue Bpadu, OyIyT IO JIOJTY CITYKOBI
4acTO CTAJKWUBAThCS C PA3IMYHBIMU KPUTHYC-
CKHMH U CTPECCOBBIMU CUTYAIUSAMHU, TPEOYyIO-
IMMH OT HUX ObIcTpoi amanTarnuu. Eciv nan-
HBIE PE3EPBHI 3I0POBKS OyIyT MOJOPBAHBI e1Ile
BO BpeMs 0OydYeHHS, B TOCICAYIOMIEM HX Oy-
JIET TPYIHO BOCCTAHOBHUTH BO BpeMs mpodec-
CHOHAJIbHOU JiesaTenbHOCTU. [loaTomy naHHas
po0iieMa BBIXOJUT 32 PAMKHU PYKOBOZCTBA BY-
30B. B pemrenun 3Toro Bonpoca Taxxe 3auHTe-
pecoBaHoO M 00IIECTBEHHOE 3[PaBOOXPAaHEHHE,
TaK Kak 0O0JIbHOM Bpad He MOKET OKa3bIBaTh Ka-
YECTBEHHYIO IMOMOIIb MMAIUEHTaM, YTO B CBOIO
ouepelb BIHMIET Ha PEIyTaIlUI0 MEAUIIMHCKOTO
3aBE/ICHUS U HECET BCEBO3MOXKHBIE CBSI3aHHBIC
C 9TUM 3KOHOMHUYECKHE YOBITKH.

HccnenoBanust B JaHHOUW 001acTH BechMa
aKTyaJbHBI B TIOCTIEIHEE BPEMs, TaK KaK Mpe-
CTaBJISIIOT HMHTEPEC Ha CTBIKE HECKOIBKUX
HayK: MeJaroruky, HOPMaJIbHOW M IaTOJIOTH-
YeCKOW (DU3MOJIOTUU YEIOBEKa, OpPraHU3aIluu
3/IpaBOOXPAaHEHUS, TUTHEHBI U SIHIEMHUOJIO-
ruu  HeWH(MEKITMOHHBIX 3a0ojeBanuii. Ilpo-
(mmakTHKa BO3MOXKHOW TMATOJNIOTUH  CPEIH
YYaIUXCs 1 KOPPEKTHPOBKA IIPOrpaMm o0yde-
HUS COTYIACHO HOBBIM JTaHHBIM MOXET I03BO-
JUTHh TOBBICUTh KA4eCTBO 00Opa30BaHUs, TaK
KaK y 3/I0POBBIX CTYACHTOB BBIIIIE MOTHBAITUS
K OOYYEeHHIO, UM y yUaIIUXCA C Pa3INIHBIMHU
3a00JIeBaHISIMH, BBIHYKACHHBIMH IPOXOIUTH
NepUOINYEcKoe JieueHHe W o0clieoBaHHUe
BO BpeMs1 y4eOHOTO ceMecTpa.

Lenp wuccnenoBaHusi: HU3Y4YWTh B3au-
MOCBSI3b  TICHXO()M3HOJIIOTUYECKON  peaKkiuu
Ha CTpecC W aJanTalMOHHOTO MOTEHLHUaja
Yy CTYIEHTOB TPEThEro Kypca MEAUIMHCKOIO
YHUBEPCUTETA.

MarepuaJjibl 1 MeTOAbI UCCJIETOBAHUS

B wuccrenoBaHMM  NPHHSUIM  ydacTHE
69 yuammxcs TpeThero Kypca Je4eOHoTo U Te-
JIUaTpUIecKoro (GpakyasTETOB B IIEPHOJ OUHOTO
oOyuenusi. CpenHuil BO3pacT CTYACHTOB CO-
crapun 19,9 0,99 ner. IlpoBeneHo aHKeTU-
poBanue npu nomouy Illkanbl oneHkn BbIpa-
KEHHOCTH TICUXO(H3HOJIIOTHYECKON peakiuu
Ha cTpecc U bocToHCKOro Tecta Ha cTpecco-
YCTOWYMBOCTh. Takke y BCeX YYacTHHKOB
UCCIIEIOBaHUSI M3MEPEHBl (PU3MOJIOTHYECKHUE
MIOKa3aTeu: apTepuaJbHOe JaBlICHHUE, 9acTo-
Ta cepaeunbix cokpamennii (UCC) u mymbc,
gacToTa apixarenbHbIx ApmkeHuit (Y1) u an-
TPOIIOMETPUUECKHE IOKa3aTeIn: pocT U Bec.
ITocne mpoBeAeHHBIX HM3MEPEHWI ObLTH TO-
CUMTaHbl cienyoume Kod(hQHUUUEHTbI: WH-
nekc Kepno, xoadduuueHT BBIHOCIHMBOCTH,
yAapHbIH 00beM cepala, yIbCOBOE JaBICHHUE,
nHAeKke XwipaeOpanara. /lanaple moka3zaTenu
OTBEYAIOT 3a aJaNTallMOHHbIE BO3MOXHOCTH
OpraHu3Ma M MOTYT HCIIOJb30BaThCsl KaK KpH-
TEepUH NPOrHO3a BO3MOXKHON MaToioruu [4].

Pesynbrarel nccnenoBanus ObLIM CTAaTUCTH-
gecKr 00paboTaHbI C MOMOIIBI0 CTAHAAPTHBIX
METOJIOB BapHAIMOHHON CTATHCTUKHU: PacyueT
CpPeIHUX 3HAYeHHUH, CTAaHJAPTHOTO OTKJIOHE-
HUS, OIIMOKM CpeIHUX 3HAuYeHHWH OCYIIecT-
BJISICSI C MCIIOJIb30BAHUEM MPHUKIIAAHBIX MPO-
rpamm STATISTICA version 6.0 u Microsoft
Excel 2011. Pe3ynmbTarel aHamm3a CUHUTAIHNCH
CTaTUCTUYECKHU 3HaUMMbIMU TIpH p < (,05.

Pe3yabTaThl ncce10BaHus
U UX 00Cy:KIeHne

Bce uccnemyemble CTYOEHTHI MOZENEHBI
Ha TPU TPyNIBl B 32aBUCUMOCTH OT 3HAYCHHH
no lllkame OIEHKHM BBIPaKEHHOCTH ICHXO-
(dbu3moIIorNIecKoil peaknuu Ha cTtpece [5].
B rpynny I Bomen 41 crymentr (60%) co
3HAYCHUSIMHU 1o mKkaje oT 40 mo 75, To ecTh
C MUHUMAaJILHOM BEPOSTHOCTh Pa3BUTHS MaTO-
noruu. B rpynny 11 Bkmrounnu 23 yyammuxcs
(33 %) co 3HaueHmsIMU 10 mIKaje ot 76 mo 100,
YTO COOTBETCTBYET HEOOJBIIONH BEPOSATHOCTH
BO3HHMKHOBeHHs 3aboneBanuil. B rpymmy III
Bonuin 5 crymentoB (7 %), KoTopbie HaOpaau
o mkaje oT 101 go 150 6annoB, YTO CBI3HI-
BAIOT C BBICOKOH BEPOSTHOCTHIO Pa3BUTHS 3a-
Oonesanuit (puc. 1). Hambonpmmuii mporeHT
COCTaBHJIM WMEHHO OIPOIICHHbIE C MHUHU-
MaJbHON BEpOSTHOCTBHIO Pa3BUTHUS IATONO-
THH, YTO TOBOPHUT O BECbMa XOpOIIEM aJarl-
TallMOHHOM MOTEHIHAJIe CPEAH UCCIEeTyEMBIX
CTYIIEHTOB-MEIUKOB.
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Olpynma I
Olpynma II

B[ pynma I

Puc. 1. [Ipoyenmmnoe pacnpedenenue cmy0enmos no spynnam  3aeUCUMOCmu
om NCUXoPuU3UONOUYECKOU PeaKyuu Ha cmpecc

Nzmenenne puznonornyecknx WHACKCOB B 3aBUCUMOCTH OT 3HaueHui no [lIkamne onenkn
BBIPOKEHHOCTH TICUXO(MHU3HOIOTHIECKON PeakIIny Ha CTPECC

Wnnexcer | Wunexc Kepno Koagdument YOC [TynscoBoe Wnnexe
BBIHOCJIUBOCTH JIaBJICHHC XunbieOpanaTa
I'pyrma I 0,51+0,02 19,39+ 0,96 59,98+2,40 | 41,97+2,09 4,60+ 0,23
Ipyrma IT 11,94+ 0,59 2498 + 1,24 57,26 +2,36 33,86+ 1,69 5,27+0,26
I'pyrma I11 9,41+047 29,04 +1,45 54,01+2,70 27,60+1,38 545+0,27

IIpu ananuze noxasarenei nnHuexkca Kep-
no (MK), paccunrannoro mo dopmyne UK =
= (1-(A4/4CC))*x100, rne A1 — 510 AracTonu-
YyecKkoe JaBiieHHe, B TpyIre | cpeqHue 3Hade-
Hus HaubOosee npudimxkens! k 0 (0,51 + 0,02),
YTO HHTEPIIPETHPYETCS KaK HOPMOTOHHUSI.
[Ipu maHHOM COCTOSHUM TapacUMIaTHYecKast
W CHUMIATH4yecKass BEreTaTHBHBIE CHUCTEMBI
HaxomATcs B Oamance (Ttabmuma). B rpymmax
IT u III cnenyroniye cpegHUE 3HAYEHUS 3TOTO
nokaszarensa: 11,94 +£0,59 u 9,41 £ 0,47 coot-
BETCTBEHHO. J[aHHBIE pe3yNbTaThl 3HAYUTEIh-
HO Bbime 0, 4TO OTOOpa)KaeT MOBHIIICHUE
CUMIIATUYECKUX BIUAHANA CO CTOPOHBI Bere-
TaTUBHON HEPBHON CHCTEMBI 10 CPaBHEHMIO
C TapacCUMITATUKOM [6].

Kos¢pdpuuuent BeiHOCcouBocTH (KB) pac-
cuutbiBany 1o Gopmyne: KB =UYCCx10/111.
IIpu cpaBHenun KB mno rpynmaM, Hau-
JMydIIfe TOKa3aTelyd BBIIBICHBI B TpYIIe
I — 19,39 +£0,96, uT0o OTpakaer BBHIHOCIH-
BOCTh cpenHero ypoBHA. Hawmxynmwue 3Ha-
YeHHs 10 JaHHOMY IIOKa3aTeli0 B TpyIIe
III — 29,04 £ 1,45, uro uHTEpHpETUPYETCS
KaK BBIHOCIHUBOCTH HH3KOTO YPOBHS COTIIacC-
HO KpHUTEpUsIM maHHOTO Kodddunmenta [7].
CrynenTam, KOoTopele OTHOCSTCS K rpyiie I
u Il u3-3a mokazareneit KB pekomeHnmoBano
n30eraTh CUIIOBBIX TPEHUPOBOK, HO MMOKa3aHa
IbIXaTellbHas THMHACTHKA U paboTa WMEHHO
B @3pOOHOM peKUMeE, K KOTOPOH OTHOCST OBI-
CTpyI0 XOnp0y, IJIaBaHWE, CKAaHIWHABCKYIO
xonb0y U €311y Ha BeJIOCHUIIEIE.

HopmanpHble 3HaueHWS yHapHbIi 00b-
ema cepama (YOC) ompenensercss B TpaHHUIE
or 50 mo 75 wmu[4]. Hauxymmme mokasare-
JU TI0 JaHHOMY II0Ka3aTelllo ONpeAessIoTCs
B rpynme I — 54,01 &+ 2,70 mu. K Haumyummm
3HadeHHAM o YOC MOXHO OTHECTH TIpyTl-
ny I, B KOTOpol AaHHBIA IOKa3aTellb PABEH
59,98 + 2,40 mu.

[TynscoBoe maBnenwe (I111) paccuuThiBa-
eTcs KaK pa3HUIla MEXAY JHACTOIIMYECKUM
U CUCTOJMYECKUM JaBlieHueM. 3HaueHus [1]]
oT 40 1o 60 MM. PT. CT. CUUTAIOTCI HOPMAJIb-
HbiMH [8]. I'pynna I mo nmoxazarensm I1/] Ha-
XOJUTCS B mpejenax HopMmbl. B rpynmax 11
u III ormeuaercs cHmkenue 11 Hike 40 MM.
PT. CT., YTO MOXET ABJIATHCA CICICTBHUEM XPO-
HUYECKOM TaTOJOTMH WU HEIPaBUIBHOTO
oOpaza xwu3HH. B mo0om ciywae ompenene-
Hue nokaszarens 11/l Huxke HOpMaJbHBIX 3Ha-
YeHUH JOIDKHO PAacCMaTpUBATHCSA KakK TOBOJ
JUTIS TOTOJIHUTENBLHBIX 00CIIETOBAaHUN ITOH00-
HBIX YYaCTHUKOB MCCIICIOBAHUSI.

IIpu ouenke 3HaueHU uHAECKCAa XUIIbJE-
OpaHATa IO TPEM HCCIIeyeMBIM TPyIIIaM HOp-
MaJIbHbI€ 3HaYEHNU B Ipeieniax oT 2,8 10 4,9 BbI-
SIBJICHBI TOJIBKO B ITepBOi rpymme (4,60 = 0,23).
Bo Bropoil m TpeTheil Ipynmax I0Ka3aTeiau
M0 AaHHOMY HHIACKCY IIPEBLIIIAIOT 3HAYCHUA
HOpMBL: 5,27+ 0,26 u 5,45+ 0,27 cooTBeT-
ctBeHHO. [lomydeHHBIe pe3ynbraTel B TPYIIIE
IT u III cBUIETEABCTBYET O HECOIIACOBAHHOMN
paboTe MeXAy CepledHO-COCYIUCTON U JbIXa-
TeIbHOU cucteM [9].
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OIpynmna I

B ['pynmna 11

B [ pynma [II

CtpeccoycToiunBOCTh

Puc. 2. Pacnpedenenue cpeonux 3nauenuti ypoGHs cmpeccoyCmouyugocmu no uccieoyemoiM epynnam

AHanu3 mokasareneil cTpeccoyCTOWYHBO-
CTU B 3aBHUCHUMOCTH OT HCCIEIYEeMBIX TpyIHI
BBISIBUJI  OMNpPENEICHHYI0 3aKOHOMEPHOCTH:
B IIEPBOM IPyIINE CPEAHUE 3HAYECHUS IO OIPOC-
HHUKY Ha CTpPECCOYCTOMYHMBOCTH COCTaBUJIU
26,58 = 1,32, Bo BrOopoii rpymme — 34,39 £ 1,71,
a B Tperbeil — 39,40 +1,97. Ilpumeuarens-
HO, 4TO B NEPBOW IpyIIe CpeIHHE 3HAUYCHUS
elle HaxoIATCS B TPAHUIAX HOPMAJIBHOIO
YPOBHSI cTpecca coriacHo Kkpurepusim bo-
CTOHCKOTO T€CTa Ha CTPECCOYCTONYHMBOCTD:
ot 10 mo 30 [10]. Bo BTOpOI1 U TpeTheii rpym-
nax TOJIy4eHHBbIE JaHHBbIE CBUIETEIHCTBYIOT
00 TOBBIIIICHHOM YPOBHE CTpecca, TaK KakK Ha-
xoastces B rpanuue ot 30 1o 50. CTyaeHTsl, no-
naswmue B rpynmy II u I mmoxo conporusis-
FOTCSI CTPECCOBBIM CUTYaLIUAM, KOTOPbIE MOTYT
OKa3bIBaTh BEIPAKEHHOE BIMSIHAE HA HX 001Iiee
CaMOYYBCTBHUE U aJJalTalllOHHBIN MMOTEHIHAI.

Yame Bcero M3MEHEHHE IIOKa3aresel
10 YPOBHIO CTPECCOYCTOMYUBOCTH M (PU3HO-
JIOTUYECKUM HHJIEKCAM CEpPACYHO-COCYAUCTON
cuctembl omnpenensaiock B rpymmax I u 111
B »Tux rpymnmax CTyIeHTHI TIO JTaHHBEIM aHKe-
TUPOBAaHUS HMEIOT IIPepacIioNOKEHHOCTh
K pasBUTHIO 3a0oneBaHHid C HeOONbLIOH
WJIM BBICOKOW BEpOATHOCTHIO. Takke oOparia-
eT Ha ce0s BHUMaHHE Pa3NYHe M0 WHACKCY
Kepno B rpynmnax I, IT u 111, koTopsiit oTpaxa-
€T BJIIMSIHUE BET€TaTUBHOW HEPBHOW CHUCTEMBbI
Ha OpraHM3M: B NEpBOH TpyIe 3TOT HHIEKC
MpUOMKEH K HOPMOTOHHH, a BO BTOPOH U Tpe-
TheW rpynnax JaHHBIM MOKa3aTelb 3HAYUTEIb-
HO BblIEe 0, YTO OTpakaeT MOBBIIEHUE CHUM-
MaTUYECKUX BIUSHUM Ha OPraHU3M y4Yaluxcs.

BriBoabBI

W3 Bcero BEIIIE MEPEUYUCIICHHOTO MOXXHO
CACiiaTb MNPCAIIOIO0XKCHHUE O TOM, YTO ITIOBBLI-
IICHHE CUMMNATUYCCKUX BIMSHHUN CO CTOPOHBI

BEreTaTUBHON HEPBHOM CUCTEMBI MOKET IIPE-
pacrnojiaraTb K pPa3BUTHUIO MAaTOJOTHUU KakK CO
CTOpPOHBI CEPACUHO-COCYIAUCTON CUCTEMBI, TaK
U CHWXKATh CTPECCOYCTOMYMBOCTh W aJarTa-
LUOHHBIA TOTEHIMal. Pe3ynbTarhl JaHHOIO
HCCJIEIOBAHUSA MOYKHO MCIIOJIB30BaTh IS CO-
CTaBJICHUS MPOrPaMM MO MPOPHUIAKTHKE BO3-
MOXKHOM MaTOJIOTHH CO CTOPOHBI CEPJCUHO-CO-
CYIAUCTON CUCTEMBIL.
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Ha ocHoBe aHanmu3a CymecTBYIOIHUX PEIICHUH B 00IaCTH aBTOMAaTH3aIlnH KOMMEPYECKOT0 ydeTa JIEKTPOIHep-
THH H ra3a IO0Ka3aHO, YTO BCE OHU HAIIEJICHBI TOJIBKO Ha «H(POBH3AINIO» PACUETOB 3a MOTPeOICHNE YKa3aHHBIX
PECypCOB, H HE PEIIAloT 3314y 00CCIIeYCHNs KaueCTBa X MOCTABKM M OE30ITACHOCTH HACEIICHNUS XKHIIOTO CEKTOpa
IIpU UX NoTpeOiieHnn. B naHHOIT cTaThe IpecTaBIeHbl MOJEIN HHHOBAIMOHHEIX PEIICHUH, I0TydeHHBIE IOCPE-
CTBOM IIOC/IEJOBATEILHON HHTErPAIMH B MIEKTPOCUETUNK-U3BEIIATENb C ACIMPAIHOHHOM CHCTEMOH ra30BOro cueT-
YMKa C JaTYMKOM YTEUKH M 3allOPHBIM 2JIEKTPOMArHHTHBIM KJIANaHOM, a Takxke 070Ka KOMIEHCAlluH PeaKTUBHON
MOIIIHOCTH ¥ TeHepaTopa a3oTa (0aJJIOHHOTO, MeMOPAaHHOTO U TEPMOMArHUTHOTO), KOTOPBIE, BO-IIEPBBIX, PEHIAIOT
1po6IeMbl aBTOMAaTH3HPOBAHHOTO y4eTa yKa3aHHbIX YHEPropeCypCcoB, BO-BTOPHIX, ONIPEAEIISIOT H YTy dIIaloT UX Ka-
YECTBO, a B-TPEThHX, 00CCIICYNBAIOT HX Oe30acHOe MOTpeOIeHNE B MHIMBUIyalbHBIX XKUIBIX goMax. [Ipenioxena
010K cXeMa JEKTPO-ra30CueTINKA-H3BeIIATeI-II0OJaBUTENS IOKAPHO-YHEPIeTHYECKOTO Bpea ¢ aCHIHPallnOHHOM
CHCTEMOH M TeHepaToOpOM a30Ta, a TaKKe C aBTOMATHYECKUM OJOKOM KOMIICHCAIIMH PEAKTUBHOU MOILIHOCTU CO
CXEMOM MOTEHIMAIBHOTO YIPABICHHUsI ONTUMAIIBHBIM KO3 (GHIIMEHTOM MOIIHOCTH. B crarhe mpexcraBieHa MOaH-
¢upoBanHas hopMyIIa ONPeAeNICHHS HOXKAPHO-YHEPTeTHIECKOTO BPeia, ¢ IOMOIIBIO KOTOPOH ClielyeT HadHUCIIATh
OILIATy 3a MOTpeOIeHne TONbKO Ka4eCTBEHHBIX SHEPIropeCypCoB.

KuroueBble ciioBa: ABTOMATU3UPOBAHHBbIEC CUCTEMbI Y4€Ta, JJIEKTPOCYETUYHK-U3BELIATe/ b, KOMIIEHCATOP peaKTMBHOﬁ

MOIIHOCTH, MO;KAPHO-)JIEKTPUYECKHIi Bpe]l, M05KapoB3PHIB0OGE30NaCHOCTH KUJIOT0 10Ma

MODEL OF ELECTRIC-GAS METER-DETECTOR-SUPPRESSOR OF FIRE
AND ENERGY DAMAGE FOR INDIVIDUAL RESIDENTIAL BUILDINGS

Belozerov V.V., Muradov U.L.

Don state technical University, Rostov-on-Don, e-mail: safeting@mail.ru

Based on the analysis of existing solutions in the field of automation of commercial accounting of electricity
and gas, it is shown that all of them are aimed only at» digitalization « of calculations for the consumption of these
resources, and do not solve the problem of ensuring the quality of their supply and the safety of the population of the
residential sector when they are consumed. This article presents models of innovative solutions obtained through the
sequential integration into an electric meter-detector with an aspiration system of a gas meter with a leak sensor and
a shut-off electromagnetic valve, as well as a reactive power compensation unit and a nitrogen generator (balloon,
membrane and thermomagnetic), which, firstly, solve the problems of automated accounting of these energy resources,
secondly, determine and improve their quality, and thirdly, ensure their safe consumption in individual residential
buildings. A block diagram of an electric gas meter-detector-suppressor of fire and energy damage with an aspiration
system and a nitrogen generator, as well as an automatic reactive power compensation unit with a potential control
scheme for the optimal power factor, is proposed. The article presents a modified formula for determining fire and
energy damage, which should be used to calculate payment for the consumption of only high-quality energy resources.

Keywords: automated metering systems, electric meter-detector, reactive power compensator, fire- electrical harm,

fire-explosion safety of a residential building

Ha xu3HuM u 310pOBbE JIIONEH, HENB3A
SKOHOMHTH. HeoOXoauMoO mHpUHHMATh BCE
MepBI 110 HEJAOMYIIEHHIO BO3HUKHOBEHHS TI0-
JKapa M B3pbIBA B JKWIBIX ydacTkax. [loaTomy
[P TIPOCKTHUPOBAHUN U CTPOUTEIILCTBE UHJIH-
BUJYaJIbHOTO KHJIOTO JIOMa CaMbIM Ba)KHBIM
napaMeTpoM SIBIISIETCSl TOKapHas Oe3omac-
Hocth. Ilo craructuke npumepHo 70% mo-
YKapOB MIPUXOIUTCS Ha uioi cekrop Poccum.
[Ip >TOM B WHIMBUAYAIBHBIX JKUJIBIX JO-
Max HacumThBaeTcs Oomee 125 000 mokapor
u okoji0 10 000 moruOmux.

B Hacrosiiiee Bpemsi, B paMKaxX TEHIACHIIUU
«uudpoBU3aIIH IKOHOMUKIY, aBTOMATH3AIUH
ydeTa MOTpeOJIeHHs IEKTPOIHEPTHHA H JIPY-
TUX PECypcoB (Topsiaeli W XOJOIHOW BOJBI,
OBITOBOTO Ta3a M T.J.) YACISICTCS TMOBBIIICH-
HOE BHUMAaHHUE.

BBox Takix aBTOMaTu3UpPOBAHHBIX CUCTEM
MO3BOJISIET PEIINTh MHOTO MpoOieM, CBSA3aH-
HBIE C OTCJIeKUBaHHEM OajlaHca M MPHUHATHEM
pereHwuit mo pecypcocoepexenwio [1].

ABTOMAaTH3MPOBaHHAS CHCTEMa KOMMEpYe-
ckoro yuera anekTposnepruu (ACKYD) — ato
NpOrpaMMHO-TEXHUYECKass M OpraHu3aluoH-
HO-DKOHOMHYECKasi CHCTEMa, peau3yromas
u3Mepenne, cbop u o6padoTky mHPOpMAITUU
¢ mpubOpoB ydeTa MOTPeOIIIeMON 3JIEKTPO-
SHEpruu, U obecrneunBaromai 1, 2]:

— JIOCTOBEpHOE JIMCTAHIIMOHHOE IIOTyue-
HUE JaHHBIX O MOTPEOICHUN SHEPTHH;

— peTUCTpalMIO BMEIIATEILCTBA B paboTy
MpuOOpPOB ydeTa W HEJNETAIBHOTO JHEProIo-
TpeOJieHUs B peabHOM MacIiTabe BpeMeHH;

— Ha4MCJIEHWE OIUIaThl U TOJITOTOBKY JIO-
KyMEHTOB OIUIaTBl TI0 JIMIEBBIM CYETaM,
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mo JedcTByomMM TapudaM W KaTeropusm
noTpeOuTeNneH;

— COKpalleHHe KOMMEpUYECKHX  IOTeph
3NIEKTPOPHEPTHH, B T.4. ITyTE€M JHCTAHIIOHHO-
T'0 OTKITIOYCHHSI.

[Ipeumymecta ACKYD mnepen «pydHO#
CHUCTEMOI» OUYEBHUIHBI, OJHAKO CYIIECTBYIOT
W TNPUHIMIHAJIBHBIC HENOCTAaTKU, a HMEH-
Ho [3, 4]:

—HEeBEepHas IIOCTAHOBKA 3aJadll  yde-
Ta W OIUIATHl BCEH MOTpPeOIsIEeMON DHEPTHH,
B TO BpeMsI KaK OIJIa4uBaTh NOTPEOHUTEINb IO~
JKEH TOJILKO Ka4eCTBEHHYIO SHEPIHIO;

— HEOOXOMMO YYHTHIBATh OTIEIBHO HEeKaye-
CTBEHHYIO JIEKTPOIHEPIHIO, 32 TIOCTaBKy KOTO-
poii sHeprocHadXaroImasi OpraHu3alysl T0JDKHA
mTpadoBaThCs C BBIYETOM €€ 00BEMOB M3 OIlIa-
THI TOTPEOHTETIEM, T.K. UCCIICIOBAHMS TOKA3AIIH,
YTO e MoTpedIeHHe CoKpalaeT Oe3aBapUiHbII
CPOK pa0OTBI AIEKTPOIIPUOOPOB OTPEOUTEIS.

AHanornuHbIe 3a/1a4K U aHAJOTUYHBIC He-
JIOCTaTKH HMEIOT aBTOMATH3UPOBAaHHBIE CH-
CTEMBI KOMMEPYECKOTO ydeTa ra30CHaOKeHUs
(ACKVYT) [3, 5].

CucreMbl  aBTOMAaTUYECKOM  TOKApHOU
CUTHAIIM3AIMA U OOHApPYXCHUS YTEUKU Obl-
TOBOTO Ta3a MCIOJB3YIOTCS IPAKTUYECKU

BO BCEX CTpaHax MHpa H, IPH YCIOBHU pado-
TOCTIOCOOHOCTH, BBHITIONHSIOT CBOM (DYHKIIUH
OOHapy»XeHHsT OIacHBIX (HaKTOPOB IOXKapa
u B3pbiBa (ODIIB), B TOM yrcie Ha paHHUX CTa-

JUSIX, €CIM HCTIONB3YIOTCS aJpecHO-aHaIoro-
Bble U acniupauuonnsie cucteMbl. AACIIC ra-
PaHTUPYIOT yCTPaHEHHE MoXKapa 6e3 3HAYUMOTO
MarepuanbHoro yiepoa [6, 7].

BrepBbie «MHTEIIEKTYaH3ausD» U MHTE-
rpanus JJIEKTPOCUYCTUNKA C TIOXKAPHBIMU W3-
BEIIATENIMU U C ACHUPALUMOHHON CUCTEMOWU
(puc. 1) Obula mpeaioxKEeHa W 3alIMIICHA Ta-
TeHTamu B Poccum [8, 9].

B oanexrpocuerunk-usBemarens (DCH)
YCTaHABIUBAINCH TPU Pa3HBIX MMOXKAPHBIX W3-
BEIATElsA, PEATH3YIOMNX TPHU Pa3HBIX METO-
Jla PEerHCTpalMy OMACHBIX (PAKTOPOB MOXKapa
(O®IT) — TeruioBOIA, ABIMOBON M Ta30BbIH,
M0 KOPPEIMPOBAHHBIM 3HAUEHUSM KOTOPBIX,
B TOM YHCJIE€ C YYETOM BBIYUCIISIEMOTO IIO-
)apHo-dekTpudeckoro Bpema (I19B), mpo-
ucxoauia «(QUIbTPaIKs» JIOKHBIX CHTHAJIOB,
a 0 JOCTOBEPHOM OOHAPYKCHHUH 3aropaHus
B MOMEIICHUSIX, TA€ pa3MeIlleHa acUpaIoH-
Hasl CUCTeMa, COO0IAaIoCch B OMMKAUIIYIO 110~
skapHyto gacth (I14) mo pagmnoxanamny [8].

B w™onmepumsupoBanHoit wmomemu ICU
obuto mpemtokeno kpome CO-maTamka jpoba-
BUTH €IlI¢ U JAaTYUK HA OBITOBOM ra3, a BMe-
cro paauokanana B [IY ucnonb3oBare GSM-
paaroMoneM, KOTOpEIi crtocoOeH [9]:

— OCYILIECTBIIATH Nlepeiady JaHHBIX O Kave-
CTBEHHOU M HEKa4eCTBEHHOM 3JIEKTPOIHEPTUU
B PEXKHUME PEATBHOTO BPEMEHH B DHEProcHa0-
JKAIONIYI0 KOMIIAHUIO U B SHEPTOHAA30p;

DEIHLE TOKOR LI
TPRHCPOPMETORM

P

: n

\
T=

IEBE

o — - -

Mamoe st Jaman

1
-=d

K mpvionposody
"1
I

Jhesod araim

KaMcpa

NEKTPOCHETHHE - HIBSIATE Nk

EEZTERTo=SRESs g

Puc. 1. Cxema leKmpocuemduKka-useeuiamelis

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2021



TexHn4yeckune Hayku

— coo0mare 00 yTeuke ra3a B razoaBapuii-
HYI0 CIyXOy W OTKIIIOYaTh SJIEKTPOIHEPTHIO
B MOMEIICHHUSAX, TI€ pa3MellleHa acUpaluoH-
Hasl CHCTeMa, JUTsl IPEeIOTBPAIleHHUs B3PHIBA;

— ONOBEIATh C MOMONIBI SMS-coo0IIeH I
BIIAJIEIIBIIEB U JKIIBIOB 0 BO3HUKHOBeHH ODIIB.

B cnenyromeii moqudukarun DCU, mis mo-
BBIIIICHUS Ka4eCTBA IMOTPEOIIIEMON 3JICKTPO-
SHEpruM, a Takxke yMmeHbiueHus [19B, Obuio
MIPENIOKEHO WHTETPUPOBATh €T0 C KOHIEHCa-
TOPHBIM KOMITEHCATOPOM PEaKTHBHOW MOIIIHO-
ctu (KPM), koTopBIii, TOMUMO aBTOMAaTHYECKO-
r0 peryiupoBaHusi Ko3(uireHTa MOIHOCTH,
U yMEHBLICHUs] PEaKTUBHOH COCTaBISIOMICH
9NEKTPORHEPTUH, TIO3BOISUT  «CIJIA’KUBATDH)
(puc. 2) mepenaab! HanpskeHUs U Toka [10].

bruta  paspaborana  mpuHIUIHAIHHAS
ANIEKTPUYECKasi CXeMa MOJIYJIsL OIITOCHMHUCTOP-

HOTO yIMpaBJICHUs KOHIeHcaTtopamu (puc. 3),
KOTOpasi MO3BOJISUIa OCYIIECTBIISATH HE TOJIBKO
ABTOMAaTHYECKOE yIpaBiieHHE K03(DPUITHMEHTOM
MOIIHOCTH, MYTEM MOTEHIIMATBHOTO TOAKIIIO-
YEHUSI/OTKITFOYCHUST KOHJICHCATOPOB C TIOMO-
b0 IIU(PO-aHATIOrOBOrO IPeodpa3oBaTess
(IAIT) xoHTpoOJIIEpa SNEKTPOCUETUYHKA-U3BE-
miaTesnsi, HO U «MOAABIATH», TAKUM 00pa3oM,
MoXkapHo-3HepreTndeckuit pex [10].

ABTOMaTHYeCKass YCTaHOBKA KOMIICHCA-
My peakTuBHON MomHOCTH (AYKPM) mpen-
Ha3Ha4yeHa JUIsl CTAOMJIM3alluU U YIpPaBICHUS
k03 (PULIMEHTOM MOIIHOCTH (COS () DIEKTPO-
YCTaHOBOK M paclpelesUTeNbHbIX CeTell Ha-
npsokenueM 0,4 kB gacroret 50 I'n. AYKPMo-
OecIeunBarT MONACPIKAHIE YCTAHOBICHHOTO
COS ( BO BpeMs OOJNBIIUX U MajbIX HArpy30kK
B cetu [9, 10].
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VYdacTuBIIMECs B TIOCIEAHEE BPEMs B3PhI-
BbI ¥ IOKaphl OT yTe4eK OBITOBOTO ra3a MpuBe-
JIM K «OYEPEIHOMY STaIly UHTETPALIUI» — KOM-
miekcupoBanrio DCHU ¢ ra30BbIM CUETUHKOM,
UMEIOIMM  3allOPHBIM  3JIEKTPOMArHUTHBIN
KJIallaH ¥ aBTOHOMHBIN JaT4YuK YTCUKHU rasa
«'PAHI-SPI» (puc.4), y KOTOporo mumeer-
Csl pa3beM MOIKIIOYCHUS U K KOMIIBIOTEDY,
U Ui cheMa MHGOpPMaIK OTpeOIeHus Tasa,
W JUIS BHELIHETO YIpaBJIEHUsS IEepPEKpPbITU-
eM razomposoza [11].

[Mocnenyromee ymyumenue II'CU ¢ KPM
OBLIO CHIENaHo , TOCPEACTBOM HHTETPUPOBAHUS
acniupauuonHoi cucremsl JI'CH ¢ reneparo-
pom azora (pHc.S), Ui MOJABICHUS IOXKapa
yepe3 TpyObl oAaeTcs a30T B KOKIYI0 KOMHATY.

Peanuzanust ugen MCHONb30BaHUS ACIH-
PAIMOHHOTO TPYOONpPOBOJA /ISl TIOAa4u OTHE-
TYLIALIETO COCTaBa, HampuMep azora (puc. 5),
SIBUJIACh OKOHYATEJIbHBIM 3TallOM HHTErpa-
UM YK€ 3JIEKTPO-ra3o-cyeTYrKa-u3Belare-
na (OI'CHU) ¢ KPM B anextpo-ra3o-cueTdn-

Pasuen GSM-anTenH

:Jull'H.'lFI"ﬁH TN

ka-m3Bemarens-nogasurens (OICUIT) TI9B
u ODIIB [11].

B kagecTBe reHeparopa a3ora, B COOTBET-
cteun ¢ CII 5.13130 «Cucrembl moxkapHOit
CUTHAJIM3AI[MA ¥ YCTAaHOBKHU MOXXAapOTYIIECHUS
ABTOMAaTHYECKHE aBTOHOMHBIE», MOXKHO OBLIO
HCITOJIb30BAaTh JIF00OBIC UCTOYHHUKH [12]:

— 40 muTpOBBIC OAITIOHBI C A30TOM;

— MeMOpaHHEBIE cerapaTopbl BO3AyXa;

— TepMOMarHUTHBIE CEMapaTopbl BO3AyXa.

OueBHIHO, YTO CEMapaTophl BO3Ayxa (MEM-
OpaHHBIH W TEPMOMATHUTHBIN) 3HAYUTEIHLHO
3¢ dexkTuBHEE, YeM OaJUIOHHBIC YCTAHOBKH,
HE TOJIBKO M3-32 OTPaHUYEHHOCTH B OaJUIOHAX
o0bema rasa, BpeMeHHU paboThl M He0OXOAMMO-
CTH HX TIepe3apsaKH, a TOTOMY, 94TO cenapaTo-
PBI YHANSAIOT KHCIOPOJ W3 «BBICACHIBAEMOTO
13 3alUIACMbIX TOMEIIECHHI BO3IyXa, a BO3-
BpaLIaloT Yepe3 TpyOOoIpoBOA aCTUPAIIHOHHOM
CHCTEMBI a30T, YeM PE3KO MOHMKAIOT KOHIICH-
TPaIMI0 KUCIOPOa A0 YPOBHS, MPH KOTOPOM
HU B3pBIB, HU TOPEHNE HE BO3ZMOXHBI.

KnasaaTypa

Ananoroso-Lwhposod Bnos
7

N Paxkes [N CMADT-EA0TE

Kopnyo cuamaa
. FIACEM] M8 T80 T i 3 T Py iin

Puc. 4. I'azosvuii cuémuyux I pano-SPI

Puc. 5. Brox-cxema SCH-IIOB ¢ acnupayuonHoli cucmemoll u 2eHepamopom a3oma
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Puc. 6. Brnok-cxema QI'CHUII TI19B u OPIIB ¢ acnupayuouHotl cucmemoti
U MEPMOMASHUMHBIM CENnapamopom 030yxXad

[IpeacraBneHa OnoK-cxeMa OTHOTO W3 Ba-
puantoB OI'CUII 119B u ODII ans uHanBH-
IyaJbHOTO JXKMJI0TO ToMa (puc. 6).

Takum o0Opa3om, ocraercs pa3paboTaTh
1 onTUMH3upoBarh crpykrypy OI'CUII [19B
n ODIIB, B TOM uncie U JJIsI MHOTOKBapTHP-
HBIX JIOMOB, TO3BOJISIIOIIYI0 THPaKUPOBAThH
€ro NpUMEHEHHE B XKujIoM cextope [12, 13].
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OIIEHKA I'TYBOKHWX HEMPOHHBIX CETEM JIJIsI CHCTEMBbBI
JIOKAJIM3ALIMU BATA’KHBIX BUPOK B ADPOIIOPTY

HNBaues E.A., Ooyxos I1.C.
Jlowckotl cocyoapemeennbiii mexnuueckuil yrusepcumem, Pocmogs-na-/[ony,
e-mail: 123ivlievI23@mail.ru

B 91011 cTaThE aHANMM3UPYETCS COBPEMEHHBIE ITOXO/IbI K PEIICHUIO 3a1a4l 0OHApYKeHHsI 00BEKTOB Ha OCHOBE
HEHPOHHBIX ceTel ¢ TakuMu MeTta-apxutekrypamu Kak: Faster R-CNN, R-FCN u SSD B couetaHuu ¢ pa3indHbl-
MH HEHPOHHBIMH CETSIMHU H3BJICKAIOLIMMHU NPH3HAKU ¢ apxuTektypamu: Resnet V1 50, Resnet V1 101, Inception
V2, Inception Resnet V2 u Mobilenet V1. MbI cTpeMuMcs! HCCIIEIOBAaTh CBOMCTBA JAaHHBIX Mojieleil 0OHapyKeHHs
00BEKTOB, KOTOPbIE MOTU(DUIIMPOBAHBI U CIIELMAIBHO aJalTUPOBaHbI K MPOOIEMHOM 00J1acTH JeTeKTUpoBaHue Oa-
T)XHBIX OMPOK B a3pONOpPTY JUIS JajbHeiIero n3piaedeHns nHdopmanuu o koae asporopra IATA. Ouenka n cpas-
HEHHE 3THX MOJeNIel BKIIIOYAIOT KIIFOYEBbIe METPHKH, TAKHE KaK TOYHOCTB, IOTPEOICHNE TaMsITH, BpeMst paboTEL,
KOJIMUECTBO ONepanuii ¢ IiaBaroleil 3ansaToi, KOIMuecTBO mapaMeTpoB Mojenu. Haimu pe3ynbTarsl MOKa3biBaloT,
yro Faster R-CNN Inception Resnet V2 umMerot iydnryro To4HOCTB, B TO BpeMst kak R-FCN Resnet 101 npennaraer
Jy4IIHH KOMIIPOMHCC MEXTy TOUYHOCTBIO H BpeMeHeM o0paborku. SSD Mobilenet V2 3acimysxuBaeT 0co60ro yrmo-
MHHAHUSA, TaK KaK SBIAETCS CaMOi ObICTPOH H JIETKOM MOJIEIBIO ¢ TOUKH 3pPEHUS HOTPEOIeHNS TaMATH, 9TO JelaeT
€ro ONTHMAJbHBIM BEIOOPOM JUTsl pa3BEepTHIBAHUS B MOOWIIBHBIX H BCTPAHBAEMBIX YCTPOHCTBAX.

KutoueBble cjioBa: JOKaIU3aNus Oﬁ'beKTOB, myﬁorme HeﬁpOHHbIe CETH, META-APXUTEKTYPAa, U3BJICYCHNE MPU3HAKOB,
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This paper analyzes modern approaches to solving the problem of detecting objects based on neural networks
with such meta-architectures as: Faster R-CNN, R-FCN and SSD in combination with various neural networks
extracting features with architectures: Resnet V1 50, Resnet V1 101, Inception V2, Inception Resnet V2 and
Mobilnet V1. We aim to investigate the properties of these object detection models, which are modified and specially
adapted to the problem area of baggage tag detection at the airport to further retrieve IATA airport code information.
Evaluation and comparison of these models include key metrics such as accuracy, memory consumption, running
time, FLOPS, number of model parameters. Our results suggest that Faster R-CNN Inception Resnet V2 have
better accuracy, while R-FCN Resnet 101 offers a better compromise between accuracy and execution time. SSD
Mobilenet V2 deserves special mention, as it is the fastest and easiest model in terms of memory consumption,

which makes it the optimal choice for deployment in mobile and embedded devices.
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[Ipobmema waeHTHUKAIUN  OOBEKTOB
B BHUJICOTIOTOKE SIBIISICTCS OAHOW M3 HamOoiee
BOCTpeOOBaHHBIX B chepe TEXHUIECKOrO 3pe-
HUs. Ha ee ocHOBe pemaercsi MHOXECTBO MpH-
KJIaJHBIX 337a4. B manHOl paboTe B KauecTBe
00BEKTOB paccMaTpUBAIOTCs OarakHble OUPKH
B COPTHPOBOYHOH 30HE a3pOoIopTa.

AKTyanbHOCTB TAHHOM paOOTHI 00y CIIOBIE-
Ha TEM, YTO COTPYAHUKH COPTHPOBOYHBIX TIO-
MEILCHUH a’poIopTa JUIIECHBI BO3MOXKHOCTH
npocToil maeHTH(UKaKU OaraXHbIX OHPOK
C TMIOMOIIBIO CKAHEPOB IUTPUX-KOIOB [TOTOMY.

B mocnenaue rompl OOMBIIMHCTBO COBpe-
MCHHBIX aJITOPUTMOB OOHApYy>KEHHUS OOBEK-
ToB, Takux Kak Faster R-CNN [1], R-FCN [2]
u SSD [3], ucmonb30Baid CBEPTOUHBIC HEH-
pounsie cetu (CNN) u MoryT OBITH pasBep-
HYTHl B MOOWIBHBIX YCTPOMCTBaX W HOTpe-
OuTenbckuX Tpoxaykrax. s Toro 4ToObI
OIIPENIeNIUTh, KAKOH JETEKTOp JIydlle BCEro
MOJXOAUT Uil ONPEAETICHHOTO MPUMEHEHUS,
Ba)XHBI HE TOJIBKO CTaHJApTHBIE METPUKH TOU-
HOCTH, TaKHe KaK CpeHssl TOUHOCTh, HO U APY-

rue (paKTophl, TaKHe KaK MOTpeOIIeHHe TaMsITH
Y BpeMs padOThI, TAK)KE HTPAIOT KPUTUIECKYTO
pons [4].

Ilockonbky MHOTHE M3 BEAYIIMX COBpe-
MEHHBIX TOJXOZI0B K OOHAPYKECHUIO 0OBEKTOB
COIIUTHCh Ha OOIIel METONOJIOTHH, KOTopas
coctoutr u3 onHoro CNN, KOTOpBI HCIOJNb-
3yeT TPOTHO3BI B CTHJIE CKOJNB3SIMIETO OKHA
1 00ydeH CO CMEIIaHHOW IIeNBI0 Perpeccuu
U KJaccu(UKaIWKU, aBTOPBl PEaM3yIOT MeTa-
apxutekTypsl Faster R-CNN, R-FCN u SSD
B COYETAHUW C PA3IMYHBIMHU apXUTEKTypaMH,
W3BIIEKAIONIMMH MPHU3HAKOB, ISl TOTO YTOOBI
CpaBHUBAThL OOJIBIITIOE KOJIMYECTBO CHCTEM 00-
HapyXeHUs YHU(DHUIIMPOBAaHHBIM 00pa3oM.

B »3TO0il cTarhe aHaNM3UPYIOTCS U CpaB-
HuBaroTcd cemu moxeirei CNN gt oOHa-
pyXeHUuss OOBEKTOB, KOTOpBbIC paHee OBbLIU
pa3paboTaHBl W TPEABAPUTENHHO OOyUYEHBI.
OIlleHeHHBIE MOJAENTH OOHApY)KeHHS TIpel-
CTaBIAIOT 0001 KOMOMHAIIMN MeTa-apXUTeK-
Typ (Faster R-CNN, R-FCN u SSD) u 3kc-
TpakTopoB npusHakoB (Resnet V1 50, Resnet
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V1 101 [5], Inception V2 [6], Inception Resnet
V2 [7] u Mobilenet V1 [8]).

1. O0630p MeTa-apXMTEKTYPbI IS JeTeK-
THPOBAHUA 00bEKTOB

1.1. Faster R-CNN. HepoceTs neTexkTupo-
BaHMS 00BEKTOB, HasbiBacMmas Faster R-CNN,
COCTOUT M3 JBYX Moayiei. IlepBblii Monynb
IpeacTaBisieT co0ol TIIyOOKYIO IMOJHOCTBIO
CBEPTOYHYIO CETh, KOTOpas OIpeeNnseT pe-
THOHBI TIpeAroNaraéMbIx 00BeKkTOB Region
Proposal Networks (RPN), a BTOpoii Momynb
npezacrasisieT coboil nerexrop Fast RCNN xo-
TOPBIN UCIIONB3YET paHee ONpenelieHHbIE pe-
THOHBI 17151 KJlacCu(UKauuu 00bEeKTOB BHYTPH
JAHHBIX PETMOHOB. Bes cructema mpencTaBiis-
eT co0OW eANHYI YHH(DHUIHPOBAHHYIO CEThH
IUIST OOHAPYKEHHUS 0OBEKTOB.

Uro6s! peackas3biBaTh pernoHsl, RPN nc-
NOJB3YET KapTy MPU3HAKOB IOCIEIHEr0 CBEp-
TOYHOTO C€JI0sl, C KOTOPOTo 3Ha4eHUs mnepena-
IOTCS B JIBa MapaJlIeNbHBIX TOJHOCBSI3aHHBIX
ciosi: cioi perpeccui (reg layer) u cioit kiac-
cuduxamum (cls layer).

B kaxknom Mecre KapThl MPU3HAKOB CETh
OIJHOBPEMEHHO  IPEACKa3bIBAET HECKOJIBKO
MPEASIOKEHU PErHOHOB, TAE YHCIO MAakcu-
MaJIbHO BO3MOXKHBIX TPENJIOKEHUHN IS KaXK-
JIoTo MecTa oOo3HaudaeTcs Kak k. k mpemio-
J)KEHUM MapamMeTpPU30BaHHBIM OTHOCHUTENIHHO
k ccputouHBIX 6JIOKOB, KOTOPLIC HA3bIBAIOTCA
SIKOpSIMH.  SIKOpb LIEHTPUPOBAH Ha CKOJIb3-
SIILIEM OKHE, U CBS3aH C MaclITaboM U COOTHO-
menneM ctopoH. Vcmomb3yercs 3 macmraba
7 3 COOTHOIIEHUS CTOPOH, UTO AaeT k = 9 sxo-
pelt Ha Kax a0 TO3UITNH CKOIRKEeHHS [ 1].

Bo Bpems paborsr RPN cnoit xnaccudu-
KaIlMK TI0 KaKAOMY SIKOPIO MPHCBauBAaeT MET-
Ky [BOMYHOTO Kjacca (sIBIsieTcs OObEKTOM
i Het). [lonoxxuTenpHas MeTka mprcBanBa-
€Tcsl ABYM BHJaM SIKOpEH:

— AKOPb C HAWBBICILIEH OIEHKOW IMEpPEeKpbI-
TUA MO0 OTHOIICHUIO K MCTHMHHOMY 3Ha4YCHUIO
OTpaHUYMBAIOLIEH PAMKH;

— SIKOPb, KOTOPBII IMEET OLICHKY NePEKPbI-
Tus BoIe 0,7 ¢ TF0ObIM HCTUHHBIM 3HAYCHUEM.

OTtpurarensHas MeTKa (He SBISIETCS 00b-
€KTOM) MTPUCBAMBAETCS STKOPIO, €CIIH €T0 OLIEH-
Ka mepekpbITus Hiwke 0,3 11 m000T0 UCTHH-
Horo 3HaueHus. OcranbHbIE SIKOpSA HC BHOCAT
BKJIAJ] B OOy4YCHHUE.

Hanee Faster R-CNN, ucnionbs3ys nony4eH-
HbIE KOOPIWHATHI U3 CJIOSI PErpecCuy, MONaeT
ux Ha RoiPooling cioii, KOTOpHIN BBIIEISICT
o05acTi WHTEpeca HCXOAHOTO HU300pakeHUsI
1 NTOJAACT KAXAYIO U3 HUX HCCKOJILKUM IOJIHO-
CBSI3HBIM CJIOSM JUIs KJlacCU()UKAMK 00IacTH
M300pakeHUs U [T yTOUHEHUSI €€ KOOPAMHAT.

J1s SKCTIEpUMEHTOB KOJIMYECTBO MPEAJIO-
KEHHH MO0 PETHOHAM, KOTOPBIE AOIKHBI OBITH
OTIpAaBJICHBl B KIacCU(PHUKATOP OTpaHUYHBa-
IOIUX PaMOK, ycTaHaBiauBaeTcs paBHbIM 300.
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Kpome ToTO0, Ka)nblii SKCTPAKTOp MPU3HAKOB
0o0y4aloT W300pakeHUsIM, MaciuTaOupoBaH-
HbIM 710 600 nukceneit, ucnonsiyst SGD omn-
tumMu3arop [9], pasmep naptuum paseH 1. Ha-
YaJbHas CKOPOCTh O0YHIEHHS YCTaHABINBAETCS
B 0,0003 n BpyuHyto ymenblaercs B 10 pa3: mo-
cie 900 000 urepanuii u 1 200 000 utepanuii.

1.2. R-FCN. Region-based Fully
Convolutional Networks (R-FCN) ucnonssy-
01 apxurekrypy Faster R-CNN, HO Tosnbko
CO CBEPTOYHBIMU HEHPOHHBIMU CETSIMU. B 0T-
muunn ot Faster R-CNN o0peska oOmacreit
HE TMPOUCXOIUT Ha BBIXOAE CETH HPOTHO3U-
POBaHHA PETHOHOB, BMECTO 3TOTO K BXOAY
MEPBON CEeTH JOOABISAETCS CBEPTOUHBINA CIIOH
JUTSL TOTIOTHUTEITFHOTO U3BJICUSHHS TTPU3HAKOB
1 o0pe3ka o0macTel MpOU3BOAUTCS U3 MTOCIE-
HEro CBEPTOYHOro ciyos. Jlamee MpOUCXOTUT
KJaccu(pUKalys ¢ MOMOIIBIO BCETo JHIIb OJl-
HOTO WJIM JIByX CBEPTOYHBIX CJIOEB HEHPOHOB.
Taxo#t momx0J MO3BOIWI JAOCTUYHh TOYHOCTH
cpaBauMoit ¢ Faster R-CNN npu Gomee ObI-
CTpOM BpeMeHHU paboTsl [2].

Kondurypamuss obydeHusi, a Takxke Ha-
cTpoiika mapamerpoB R-FCN Takume ke
kak y Faster R-CNN.

1.3. SSD. Ilo cpaBHEHHIO C ApXHTEKTY-
pamu Faster R-CNN u R-FCN, SSD cBonur
BCE BBIYHMCIICHUS B €IMHYIO CBEPTOYHYIO HEH-
POHHYIO CETh C BBIBOJIOM OTPaHHYMBAIOLIHX
paMoK u KiaccoB o0bekToB. Ha BBIXOn 5TOM
HelpoceTH (QOPMHUPYETCs] HECKOIBKO THICAY
Pa3IMYHBIX MTPOTHO30B IS BO3MOXKHBIX PErH-
OHOB PacCIOJIOKEHHUS 00BEKTOB pa3HO (HOPMBI
Ha pa3HBIX MacmrTadax, 3aTeM C ITOMOIIBIO
nojasieHus HemMakcuMyMoB (Non-Maximum
Suppression) MPOUCXOAMT BBHIOOP HECKOJNb-
KUX HaumOosiee BepoATHBIX obmacteil. Taxas
elNHasl CTPYKTypa, OMHOBPEMEHHO C y4eTOM
Pa3ITUIHBIX MAacIITa00B N300pakeHUs oOecITe-
gua Metoay SSD Hanbolree BRICOKHE TTOKa3a-
TEJIW 10 CKOPOCTH M KauecTBy OOHapyKEeHUs
00BEKTOB IO CPaBHEHMIO C OCTAJIbHBIMH CO-
BpEMEHHBIMU noaxonamu [3].

Jlna sxciepuMeHToB, B oinume ot Faster
R-CNN u R-FCN, momemn SSD oOyuatorcs
C HWCIOJB30BaHWEM omnTHMHu3aTopa RMSprop
u pasmepoM maptuu 16. bazoBas cko-
pocTh 0Oy4YeHHS YCTaHABIMBAcTCS paBHOMN
0,004 1 SKCTIOHEHIIMATIBHO 3aTyXaeT Ha Ko3(¢-
¢urment 0,95 mrsa kaxapx 800000 ureparuii.
Uro kacaercst pa3MepoB BXOAHOTO H300pa-
KEHUS, OHH WMCIOT (YUKCHPOBAHHYIO (opMy
300%300 nukceneit.

2. IIpoBenenne »sxcmepuMeHTa. Hamma
OKCIIEPUMEHTaJIbHAs ~ YCTaHOBKA  COCTOUT
n3 tpex Mera-apxutekryp (Faster R-CNN,
R-FCN u SSD) u miecTy CBEpTOYHBIX HEHPO-
cereif m3Bnekaromux nmpusHaku (Resnet V1 50,
Resnet V1 101, Inception V2, Inception Resnet
V2 u Mobilenet V1).
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N3-3a BPEMCHHBIX OFpaHI/I'-IeHI/Iﬁ U BBIYHC-
JUTEIBHBIX 3aTpar BO BCEX OJKCIEPUMEHTAX,
MPE/ICTABICHHBIX B JAHHOW CTaThe, WCIOJb-
3yIOTCSl OOIIEeTOCTYIHBIE MOJENN OOHapyXe-
HHS 00BEKTOB, KOTOPBIC OBLIN IPEIBAPHUTEIE-
HO TOATOTOBJIEHBl Ha 0aze Habopa JaHHBIX
Microsoft COCO [10]. Bce mpensapurenbHO
ITOJITOTOBJICHHBIC MOJICIH, KOTOPBIC HCIIOJNb-
3yIOTCS B Halllel SKCHEPUMEHTAILHON ycTa-
HOBKE JIOCTYITHBI B O(UIMATILHOM XPaHHIIHIIE
Tensorflow Object Detection API. KomOunna-
LIUA META-apXUTEKTyP U apXUTEKTYp U3BJICKA-
IOLIMX MPU3HAKH, KCCIIEOBaHHBIE B 3TOI pabo-
Te, IPEACTaBICHBI B Ta0J. 1. MOXKHO 3aMETHUTH,
YTO HE BCE BO3MOXHBIC KOMOWHAIIMK OBbLTH
uccnenoBanbl. [IpuyrHa B TOM, 49TO KaxIas
HelpoceTh H3BICKAONAs MPU3HAKK JIOJDKHA
OLITH alanTupoBaHa JIsd UCIIOJB30BaHUA B ME-
Ta-apXUTEeKType. OTH He TPUBUAIBHBIE KOp-
PEKTHPOBKH TPEOYIOT OOJBIIOTO KOJIMYECTBA
IKCTIIEPUMEHTOB M HEJIeNTh TPSHUPOBOK, U, CJie-
JIOBaTeIbHO, OBIIN BBIOpPAHBI TOJIBKO IIpEIBa-
PHUTEIBHO MOJrOTOBICHHBIE KOMOMHAIHH.

Ta6auna 1
KomOunanmmm MeTa-apXuTeKTyp
JUTSI TETEKTUPOBAHUS OOHEKTOB
nu apaneKTyp JJIs1 U3BJICUCHUSA HpI/I3HaKOB

Faster R-FCN | SSD
R-CNN
Resnet V1 50 v
Resnet V1 101 N4 N
Inception V2 v v
Inception Resnet V2 v
Mobilenet V1 v

Hnst o0yueHHs HelipoceTH ObLTa co3JaHa
oOyuaroriast BeiOopka cocrosiias uz 500 uzo-
OpaskeHHH ¢ OaraKkHBIMU OMpKaMH. AHHOTALHS
JaHHBIX BHINONHsIACh porpammoit Labellmg,
C TMOMOUIBIO KOTOPOH BBIAEISIOTCS I'PAaHHLBI
HHTEPECYEMOro 0ObEKTa U yKa3bIBAETCS KJIACC
K KOTOPOMY TPUHAIIC)KUT TAHHBIH OOBEKT.

3. AHaJau3 pe3yJbTaToB. B 3TOM pazgene
MPEACTABICHBl PE3YJIbTaThl HKCIIEPUMEHTOB
C JETEeKTOpOoM OaraHbIX OMPOK B a’3porop-
Ty. AHaJIM3 KaXIOTO U3 3TUX HKCIIEPUMEHTOB
BKJIIOYAeT B ce0sl MHOXKECTBO U3MEPEHUH, Ta-
KHX KaK TOYHOCTB, KOJIMYECTBO MapaMeTpoOB,
ormepanuu ¢ TuiaBatomeil 3amstoir (FLOP),
norpebieHne HaMaTd ¥ Bpemsi oOpalboTKu.
Mopenn o0y4yanuch U OLIEHUBAIOTCS HA KOM-
netotepe ¢ npoueccopoMm AMD Ryzen 7 1700,
24 T'b omepaTWBHOW TaMATH W THUCKPETHBIM
rpaduueckum npoueccopom NVIDIA GeForce
GTX 1060, xotopsriit umeet 1280 CUDA sinep
u 6 I'b mamsaru.

Hnst oueHkn 3pPeKTUBHOCTH PabOTHI Ae-
TEeKTOpa OaraxHbIX OUPOK M IITPHUX-KOIOB,

KaK OpHEHTHpa ISl ToMcKa HH(popManuu Koga
aspomopta IATA, ucnosnb3yercs Takue METpu-
KA KaKk Mepa IepecedyeHHs IMpeicKa3aHHBIX
U WCTHHHBIX OTPaHUYMBAIOIIUX PaMOK, CO-
nepkamux O6araxuyro 6upky (Intersection, I),
nonHoty (Recall, R) u Tounocts (Precision, P)
oOHapyxeHus oobekra [11].

Mepa nepeceueHus NpeaCKa3aHHBIX H HC-
TUHHBIX OrpaHn4mBaromux pamok I (1) mo-
Ka3plBaeT, HACKOIBKO TOYHO CBEpPTOYHAs
HelpoceTh TpezcKaszajga KOOPIMHATHI Orpa-
HUYMBAIOIIEH paMKH OTHOCHTENHHO HWCTHH-
HOH pa3METKH.

_ SI
S, +8, -8,

rae S, — WIOAAb MEPECEYEHHs TPEICKa3aH-
HOI U MCTMHHOW OrpaHUYMBAIOIICH paMKH,
S, — IIomaabL NPEACKA3aHHOW OrpaHMYMBaIO-
men paMKH, Sgt — IJIONIa/Ib UICTUHHOW OrpaHu-
YUBAIOICH paMKH.

ITonmnota R (2) moka3piBaeT 4YyBCTBH-
TEIBHOCTh AITOPUTMA K OMKOKaM 2-ro poja,
TO €CTh, INPOITyCKaM, M paBHAa OTHOIIECHHUIO
KOJIMYECTBA TPABWIIBHO TPENCKa3aHHBIX 00b-
eKTOB K OOIIeMy KOJIMYECTBY ATHUX OOBEKTOB
B ICTUHHOM pa3MeTKe.

rR=—P__
p+ fn

rae tp — UCTUHHO-TIOJIOKUTENbHBIE — T€ 00b-
€KTBI, KOTOPBIE MBI OXKHIaJN YBHIETH U TOTY-
YW Ha BBIXOZE, fn — JIOKHO-OTpUIIaTeIhHBIE
00BEKTHI KOTOpPbIE MBI OXHAAJIH yBUAETH, HO
aJTOPUTM HX HE OTIPENeIHII.

Tounocts P (3) mokaswsiBaeT 4YyBCTBU-
TEJILHOCTh JITOpUTMa K omubkam 1-ro poxa,
TO €CTh, JIOKHBIM Cpa0aTbIBaHWSAM H paBHA
OTHOIIIEHUIO KOJHMYECTBA MPaBHIBHO IIpe-
CKa3aHHBIX OOBEKTOB, K OOIIEMY KOJIHYECTBY
MIPECKa3aHHBIX aJTOPUTMOM OTPaHUYUBAIO-
IIUX paMoK.

(M

)

tp
-2 (3)
-+ fp

rae fp — JOKHO-TIONOKUTENbHBIE — OOBEKTHI,
KOTOPBIX OBITH Ha BBIXOJE HE JOIDKHO, HO all-
TOPUTM HX OMMOOYHO BEpHYI Ha Beixoze [11].

ITonpoGHBIe pe3yapTaTel TOYHOCTH, IIOJ-
HOTBI U MCPbI HNEPCCCUCHHA IMPECIACTABICHLI
B Tabm. 2. B tabxn. 3 npeacTaBiieH CIIHCOK MO-
JieJield OTCOPTHPOBAHHBIX 110 TOYHOCTH C TaKH-
MU XapakTepucTukamu, kak FPS, mamsTh, ko-
JMYECTBO ONepaIfili B CEKyHTy U KOJIMIECTBO
[apaMeTPOB KAKJOU MOZIEIH.

Jns Halei cucteMsl 1O IE€TEKTUPOBAHUIO
OaraxHbIX OMPOK BpPEMs BBIIIONHEHUS SIBIISI-
eTcsi KpuTudeckuM QaktopoMm. TouHOCTH H0-
CTUTHYTasT KaXXI0W KOH(UTypalueil Moien,
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BMECTE C e¢ BpeMeHeM 00pabOTKH MpeIcTaB-
neHa Ha puc. 1. Habmrogarorcs Tpu rpymmbl.
[lepBast rpymia cOCTOUT M3 CaMBIX OBICTPBIX
Mozenel ¢ MeTa-apxuTekTypoil SSD, kotopbie
HE BBITIOIHSIOT ()OPMHUPOBAHNE PETUOHATBHBIX
npeanoxennit. SSD Mobilenet siBnsiercst ca-
MOIi OBICTPOI M3 BCEX MOAEJEH, CO BpeMEHEM
BBITIOJTHEHUSI 00pa0OTKU OTHOTO U300pasKeHUS
23,61 mc. (42 xagpa B CEKYH/Y), XOTSI €r0 TO4-
HOCTh HEMHOTO Xyxke, 4yeM y SSD Inception
V2. Bropas rpynma coctout u3 Faster R-CNN
C YIPOUIEHHBIMU HEHPOCETIMH M3BJICKAIOIIN-
mu nipu3Haku U R-FCN Resnet 101. Ot mone-
au OoJiee TOYHBI U TPeOYIOT MPUOTU3UTEIBHO
150 Mc Ha n300pakeHne B cpenHeM. Ha camom
zene, TouHoCTH, noiaydeHHble R-FCN u Faster
R-CNN, xorzia u3BJEKaIOIIUM JJIEMEHTOM SIB-
nsercs ceTh Resnet 101, odens OIM3KH K MO-
nenu Faster R-CNN Inception Resnet V2 (Tpe-
ThSl TPyIIA), TOYHOCTb KOTOPOH COCTaBIISET
84,41 %. OgHako Ha CETOTHAITHUH JEHb 3TO
camasi MeJJIeHHasi MOZENb M3-3a BPEMEHHU ee
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00pabotku, koTopoe cocrasisietr 641 mc. Cre-
nosarenbHo, Mogeab R-FCN Resnet 101 o6e-
CIIEUYMBACT HAWIYYIIUK OallaHC MeXITy TOd-
HOCTBIO M CKOPOCTBIO CpPEON HW3yYEeHHBIX
KoH(pHUTYyparmii Mo/ienH, Tak Kak €e TOYHOCTh
nmocturaet 82,67 %, a BpeMsi 00pabOTKU OTHO-
ro uzobpaxenus 3anumaet 108,57 Mc Ha u30-
Opaxenue (9,21 fps).

Ha pwuc.2 mnpencraBieHa 3aBHUCHMOCTH
konmuectBa omnepanuit B cekyHay (FLOPS)
OT BpEeMEHH 00pabOTKH OTHOTO H300paKCHUSI.
Uucno FLOPS, BeIUMCIIEHHOE KakKIOW Moje-
JIBIO, SIBJIICTCS. HE 3aBUCAIIMM OT TUIAT(QOPMBI
W3MEPECHUEM. AHATM3UPYIO 3T JAHHBIE MOXKHO
CKazaTh, YTO HCIIOJIb30BaHHUE OOJiee MIIOTHBIX
OJOKOB B HelpoceTax ¢ apxurekTypoir ResNet
npuBoauT K yBenmaeHuro FLOPS u Bpeme-
HM BeunciacHuii kak misg Faster R-CNN, tak
u qia R-FCN nerextopos. Crieyer OTMETHUTS,
yto SSD Mobilenet — 310 MoOI€EIb ¢ HANMEHD-
muM konudectBoM FLOPS u HanmeHbITUM
BpeMeHeM padoTHL.

Taoauna 2

Pe3ynbTaTel TOUHOCTH IETEKTUPOBAHUS OaraxHOH OMpKH,
HOJTY4EHHBIE C TIOMOIIBIO KKIOH MOzenn

Monenu Mepa nepeceuenus (1), % Tounocts (P),% ITomnora (R),%

Faster R-CNN 83,26 82,3 85,71

Resnet 50

Faster R-CNN 87,74 78,65 93,88

Resnet 101

Faster R-CNN 81,23 79,45 81,63

Inception V2

Faster R-CNN 91,68 84,41 93,88

Inception Resnet V2

R-FCN Resnet 101 87,37 82,67 93,54

SSD Inception V2 82,75 68,34 60,41

SSD Mobilenet V1 80,51 65,21 58,03

Taoauna 3
XapakTepucTUKH MoJieNield, OTCOPTUPOBAHHBIE 110 TOYHOCTH
Monenu Tounocte | FPS, 1/c | Tlamsate, | KommdectBo omeparmit Kommuectso
(P),% MB B CEKYHILy rapamMeTpoB

(FLOPS * 10°) (*10°)

Faster R-CNN 84,41 1,56 18250,45 1837,54 59,41

Inception Resnet V2

R-FCN 82,67 9,21 3509,75 269,9 64,59

Resnet 101

Faster R-CNN 82,3 6,81 5256,45 533,58 4334

Resnet 50

Faster R-CNN Inception V2 79,45 13,12 2175,21 120,62 12,89

Faster R-CNN 78,65 6,11 6134,71 625,78 62,38

Resnet 101

SSD Inception V2 68,34 31,42 284,51 7,59 13,47

SSD Mobilenet V1 65,21 42,34 94,7 2,3 5,57
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Puc. 2. 3asucumocms konuuecmeo onepayuii 8 cCeKyHOy om spemeH 00pabomKu u300pafceHus:

AHanu3upys KOJMYECTBO IapaMeTPOB,
KOTOpBIC KaXKasi HEHPOHHAs CETh JIOJDKHA U3-
y4uTh (Beca M CMelleHHe), ObIIO BBISICHEHO,
YTO OHU HE CBS3aHBI HANpPSIMYIO C BpEMEHEM
00paboTkH, puc. 3. MoXHO BUAETH, YTO MOJIE-
7Y, B KOTOPBIX HEWPOCETh M3BJICKAIOIIAS IPU-
3Haku sBisiercss Resnet 101, comepkar komu-
YeCTBO MapaMeTPOB, COM3MEPUMOE C MOJIEIIBIO
Faster R-CNN Inception Resnet V2, ognako
BpeMs 00pabOTKH H300paXeHUs HaMHOTO
nwxke. Monenu SSD Mobilenet, SSD Inception
V2 u Faster R-CNN Inception V2 nmerot Han-
MEHbIIIee BpeMs 00pabOTKH, HO M HAaUMEHBb-
1Iee KOJIMYECTBO MapaMeTpoB.

[loTrpebnenne maMsTH TaKKe SIBISET-
Csl KPUTHUYECKUM (akTopoM. ITO IOMOTa-
€T NPUHUMAaTbh PELICHUS, TaKUe KakK, MOXKET
U OIpeNeNeHHass MOJeNb OBITh o0ydeHa
Ha omgHoM GPU mim HeoOXxoouMo HCIHONIB30-
BaTh KJIACTEpP 3TUX BBIYUCIHUTEIBHBIX OJIOKOB,
W pemarb, MOXET JIM OINpeJelieHHas apXu-
TEKTypa HEHpPOHHOH ceTu OBITh pa3BepHYTa

B MOOMJIbHBIX M BCTPAaUBa€MbIX YCTPOWUCTBAX.
Ha puc. 4 npencraeneno o0iee MCIoib30Ba-
HHE NaMsITH B 3aBHCUMOCTH OT BpeMeHH 00pa-
00TKH N300pakeHHsI KaxkI0H Moaenbio. Cyre-
CTBYET BBICOKAS JTMHEHHAS KOPPEIILUS MEXKILY
BpEMEHEM BBITTOTHEHVS U OOJBIINMU U OoJee
MOIIHBIMH 3KCTPAKTOPaMu (PyHKIUH, KOTOPbIE
TpeOyroT ropa3mo Oospiie mamsaTH. Mojenu,
OCHOBAaHHbBIE HA OCHOBE apXUTEKTyphl ResNet,
3aHUMAIOT BEPXHUE TO3UIHMH C TOUYKU 3PEHUS
UCIIOJIb30BAHUS MIAMSTH, B TO BpeMsI KaKk Mojie-
mu SSD Mobilenet u SSD Inception V2 sBis-
IOTCSI CaMBIMU JICILIEBBIMU B TOM, YTO OHH TpeE-
oytor 94,70 Mb u 284,51 Mb coOTBETCTBEHHO.

Haxownen, Ha puc. 5 m3obpaxena Jlenect-
KOBasi Juarpamma, OCH KOTOPOH HpeacTaBIis-
IOT MATh W3MEPEHHBIX XapaKTEPUCTHK, KOTO-
pbI€ ONHUCHIBAINCH BBILIE: TOYHOCTh, BPEMS
00paboTKM, KOJUYECTBO OMNEPAN B CEKYH-
oy (FLOPS), mapameTpsl U KOJIHYECTBO IIO-
TpeOnsieMolt maMaTH. MuHUMalbHOE 3Have-
HHUE KaKIOro TIOKa3aress pPaccMaTpuBaJIOCh
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TexHn4yeckmne HayKu

Kak Jydllee, 3a HCKIIOYEHHEM TOYHOCTH,
rJe MaKCHMMaJbHOE 3HAYCHHE NPUHUMAJIOChH
Kak nyyinee. Kpome toro, ams kaxaoro ¢akro-
pa Bce 3HaueHus ObUIH NpeoOpa30BaHbl B JUa-
nazoH [0, 10]. Caenyer uMeTh B BHIY, 9TO TOU-
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3aKjoueHue

B »T0i1 cTaThe peacTaBIeHO KCIIEPUMEH-
TaJbHOE CPaBHEHHE CEMH JETEKTOPOB Oarax-
HOM OWMPKM Ha OCHOBE TIIyOOKHX HEHPOHHBIX
cereil. [Ipoananu3npoBaHbl OCHOBHbBIE ACTIEK-
TBl 3THX JETEKTOPOB, TaKUE KaK TOYHOCTB,
CKOPOCTb, MOTpeOIeHNEe NaMATH, KOJTHYECTBO
omnepaluuid ¢ MJIABAIOIIEH 3amsTOd U KOIH4e-
cTBO 00y4yaembIx mapamerpoB B CNN.

bemo obmapyxeno, uro Faster R-CNN
Inception Resnet V2 nMeeT camyio BBICOKYIO
TogHOCTh (84,41%), B To Bpems kak R-FCN
Resnet 101 umeer ny4inii KOMIIpoMHUCC MEXTY
TOYHOCTBIO (82,67 %) 1 BpeMeHeM 00paboTKH
(108,57 mc Ha u3o0OpakeHue). bompimoro BHU-
MaHus 3aciyxkuBaeTr SSD Mobilenet, koTopas
SIBIIICTCST CaMOM OBICTPON MOJENBI0 M3 BCEX
JIETEKTOPOB, a TaK)Ke HanuMeHee TpeboBaTelb-
HOM C TOUKH 3pEHUS TOTPEOICHUS TaMsITH. DTH
KioueBsle Qaktopsl genaroT SSD Mobilenet
ONITHMAJTBHBIM BBIOOPOM JIJISI pa3BEPTHIBAHU
B MOOWJIBHBIX W BCTPAaWBAaEMBIX YCTPOHCTBAX.
Taxoke ciexyeT OTMETHTD, YTO TOJIBKO MOJAEIH
SSD pocrurator 6onee 30 FPS ¢ momorisio
NVIDIA GTX 1060, 4to 1mO3BOISAECT HUX HC-
IOJTb30BaTh B PEaTbHOM BPEMEHHU.
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BbIBOP ITYMO3AIIUTHOI'O SKPAHA JIS1 YCTAHOBKH HA YYACTKE
CEBEPO-BOCTOYHOMU XOPIbI BAOJIb YJINI bl KPACHBIN KA3AHEILL

Xpenkosa JI.M., llleamaxos C.B.
Mockosckuil agmomooUIbHO-00POAUCHBIU 20CYOapCmeeHHbIL mexHuyeckutl ynusepcumem (MAJH),

Mockea, e-mail: dhrenkova@mail.ru

PaccMOTpeHO HeraTHMBHOE BIUSHHE IITyMa, CO3[aBaéMOr0O TPAHCIIOPTHEIM IIOTOKOM Ha Y4acTKe CEBEpO-BOC-
TOYHOU Xopzsl BHoab yi. KpacHsni Kazanen u HamisaHO MOKa3aHbI JOIyCTHMbIE YPOBHHM IIIyMa Ha TEPPHTOPHU
JKHJION 3aCTPOIKH B COOTBETCTBHHU ¢ caHUTapHbIMH HopMamu CH 2.2.4/2.1.8.562-96. Yka3aH pacuér IIymMoBO
XapaKTEePHCTUKH TPAHCIOPTHOTO MOTOKA. [IpuBeneHa omeHka IIyMOBOWH XapaKTEPHCTUKH TPAHCIOPTHOTO MOTOKA
Ha CEeBEPO-BOCTOYHOM xopae u Ha yi. KpacHblii Kazanen 3a qHeBHOM npoMexyTok BpeMeHH. [lokaszaH pacuér pac-
HPOCTPaHEHHUs LIyMa OT CEBEPO-BOCTOUHOH Xopawl ¥ oT yi. KpacHslit Kasanen 10 TeppuTOpHH KHMIOH 3aCTpoii-
xu. IIpuBeneHa xiaccupukamys NIyMO3aIUTHBIX 3KPAaHOB M UX KpaTKHE XapaKTepHUcTHKU. HanmsnHo mokasaHo
Ha rpaduke pacnpocTpaHeHHe IlIyMa OT CEBEPO-BOCTOYHOM XOpabl U oT yi. KpacHslit Kazaner 1o sxuioit 3acTpoi-
KU C Y4€TOM YCTAaHOBKH IIyMO3aIl[UTHOIO DKPaHA. YCTaHOBJIEHO, YTO HA PAcCCMAaTPUBAEMON TEPPUTOPUH YPOBEHb
IIyMa NPEBBINIAeT JOITyCTUMbIE HOPMBI M CO31aeT AUCKOM(OPT JUIS MECTHBIX XKUTENeH. YCTaHOBICHA HEOOXOIH-
MOCTb BJIOJIb TPAaHUIIBI KOHTAKTa CEBEPO-BOCTOUHON XOpAbl U KyCKOBCKOro mapka yCTaHOBUTH IIyMO3AIIHTHBIN
9KpaH [ 0OecreueHus COOMIOACHHS HOPM Ha TEPPUTOPHH JaHHOH 0CO00 OXpaHAEMOH MPHUPOHOI TEPPUTOPHH.
IToxa3ana OpHEHTHPOBOYHAS CTOMMOCTH ITyMO3AIUTHBIX SKPAHOB H PACCUMTAHA CTOMMOCTB SKPAHOB JUISl 3aIlUTHI
0c000 oxpaHsieMol PUPOIHOI TeppuTopun «KyCKOBCKHMIA TapKk» M AJIs 3aIIUTHI JIECOMOIOCH! M XKUIOH 3aCTPOHKH
Bronb yi. Kpachelii Kazanen.

KirodeBble c10Ba: IIyMO3alIUTHBII YKPaH, ceBepo-BOcTOYHas Xopaa, CBX, mym, miymMoBasi XapaKTepHCTHKA

TPAaHCIIOPTHOTO NMOTOKA, PACYET PACIPOCTPAHEHHS IIIyMa

SELECTION OF A NOISE SHIELD FOR INSTALLATION ON A SECTION
OF THE NORTH-EASTERN CHORD ALONG KRASNY KAZANETS STREET

Khrenkova D.M., Shelmakov S.V.
Moscow Automobile and Road Construction State Technical University (MADI),
Moscow, e-mail: dhrenkova@mail.ru

The article considers the negative impact of the noise generated by the traffic flow on the section of the
north-eastern chord along Krasny Kazanets Street and shows the permissible noise values in the residential area
in accordance with sanitary standards. The calculation of the noise characteristic of the traffic flow is specified.
The estimation of the noise characteristics of the traffic flow on the north-eastern chord and on Krasny Kazanets
Street for a daily period of time is given. The calculation of the noise propagation from the north-eastern chord
and from Krasny Kazanets Street to the residential area is shown. The classification of noise shields and their brief
characteristics are given. The graph clearly shows the distribution of noise from the north-east and from Krasny
Kazanets Street to residential buildings, taking into account the installation of a noise shield. The noise level exceeds
the permissible norms and creates discomfort for local residents. It is necessary to install a noise shield along the
border of the contact between the SVH and the Kuskovsky Park to ensure compliance with the standards at this site.
Shows the estimated cost of noise barriers and the calculated value of the screens for the protection of protected areas
«Kuskovo Park» and to protect the forest and residential development along Krasny Kazanets.

Keywords: a noise north-east choard, the noise, the noise characteristics of the traffic flow, the calculation of noise

propagation

HeraruBHplii 1mIyM OT aBTOTpaHCIOP-
Ta OTKa3bIBaCT CYIICCTBCHHOE BO3/ICHCTBUE
Ha DSMOLMOHAIFHOE M (PH3UYECKOE COCTOs-
HUE 9YeJI0oBeKa, BIMSET Ha MOKa3aTel ero pa-
o6orocriocodnoctu. Illym BBI3BIBAaET CTpecc,
0COOEHHO €CIId OH MPOJOKUTEIBHBIN U CH-
CTEeMaTUYECKHI, & KaK M3BECTHO, CTPECC SB-
JSETCSl ONHOW W3 TMPHYUH OHKOJIOTHUYECKUX
u apyrux 3aboneBaHuii. OOoCTp€HHO pea-
TUPYIOT Ha IIyM JETH U TIOXKHIIBIE JIOMHU, TaK
KaK MX IEHTpajJbHas HEpPBHAs cHcTeMa OoJiee
4yBCTBUTEIbHA, YEM Y B3POCIOIO YEIOBEKa.
[Toatomy npoGiiemMa 3amuThl HACEICHHS OT HEe-
TaTUBHOTO ITyMOBOTO BO3ICHUCTBUS SIBISETCS
aKTyaJIbHOHN B KPYIHBIX TOPOIAX.

IIponeraromas B paiione Bemusku 1. Mo-
CKBBI ceBepo-BocTouHas xopaa (CBX) cymre-
CTBEHHO YBEJIMUYMJIA aKyCTUYECKYH) Harpys-

Ky Ha TpWIEraonlyr Tteppuropuro. OgHuUM
U3 MEpONPUATUNH MO KOMIIGHCAllUW Hera-
TUBHOIO aKycTuueckoro BoszaerctBus CBX
Ha [POXUBAIOLIEE BIOJb MPOKIAIKH TPacChl
HacelleHue OBIIO 3asBJICHO YCTPONCTBO IIIyMO-
3alUTHBIX 3KpaHoB. [Ipu mpoxoxnennun CBX
B paiioHe [IepoBo Takue SKpaHbl ObLIN ClICTaHbI
(puc. 1, a), omnako Boib KyckoBckoro mapka
(puc. 1, 6) u yn. Kpacusiit Kazanen (puc. 1, B)
LIYMO3aIUTHBIE 3KPAHbl OTCYTCTBYIOT.

Ilens mccnemoBaHus — U3YICHUE U BHIOOD
crocoba yCTpaHEHHUsI HETaTUBHOTO aKyCTHYe-
ckoro Bo3aeiicTBus CBX Ha mpokuBarornee
BJIOJIb IIPOKJIAJIKA TPACCHI HACETICHUE.

MaTepuaﬂu U METOAbI UCCJICAOBAHUSA

Hns wmccnenoBaHust OBIT  OCYLIECTBICH
noa0op POCCUHCKUX HOPMAaTHUBHBIX ITPABOBBIX
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aKTOB IO 3alllUTe OT IIyMa U IO I'pajoCTpOu-
TenbeTBY. Ha 0CHOBE M3yUeHHBIX HCTOYHHMKOB
BBINOJTHEH aHANN3 CYIECTBYIOIUX U 3 ek-
TUBHBIX METOAOB 3alLUTHI OT LIyMa, IIPOU3Be-
JEHbI HEOOXOMMBbIE PACUETHI.

Pesyabrartsl ucciienoBanus
U UX 00Cy:KIeHue

CBX mponeraer uepe3 OpUPOTHO-HUCTO-
puueckuii mapk «KyckoBo», OTHOCSIIMIACS
K 0co00 OXpaHsIeMbIM NPUPOIAHBIM TEPpPU-
topusim  (OOIIT) 1. MoCKkBBI, OrpaHHYHBas
€ro C Oro-3amagHoil CTOPOHBI Ha IPOTSDKE-
mnu 1,53 kM. [lanee sTta mMaructpaib MpOXo-
muT Baonb yi. Kpacuenii Kasanen, rpannua
C HJIBIM MacCHBOM Ha MPOTSDKEHUHU 1,25 KM.
ITo npyryro ctopony CBX pacnonoxeHs! xe-
ne3Has nopora Kaszanckoro HanpasieHus U Ha-
3eMHbI yudacTok TaraHcko-KpacHomnpecHeH-
ckoii yuHWUU MeTpomnonureHa. CormacHo [1],
CBX npencrasnsier co0oii 6-10JI0CHYI0 Maru-
CTpPaNbHYIO TOPOACKYIO YIuIly 06€30CTaHOBOY-
HOTO JBW)KEHMS 1-To Kiacca ¢ pa3peléHHOMR
ckopocthto 80 km/4. CoracHo [2], pacdér-
Hasi MHTEHCUBHOCTb [BIDKEHHS COCTaBIIET
2000 aBroTrpancnoptHbix cpeacts (ATC) B uac
Ha niosiocy win 12000 ATC/u nyist Bcelt yauiibl.

Vmuna Kpacueiii Kazanen, npoxonur na-
pamnensHo CBX Ha paccTossHuM 58 M OT Heé
(OT pa3menuTeNnpHOMN MOJIOCH 10 Pa3AeIuTelNb-
Ho#t monockl). ConmacHo [1], oHa TipemcTaBis-
eT co0oll MarucTpalbHyIO YIUIy pailOHHOTO
JBIDKCHHS C IBYMSI HJIM YETHIPHMsI ITOJIOCaMHU
PETYIHPYEMOTO U CaMOPErYJIUPyeMOro JABH-
skeHust. CornacHo [2], pacu€THasi MHTCHCUB-
HOCTbh JBMKeHHUsA cocTaBisier 800 aBTroTpaH-
cropTHEIX cpeacTB (ATC) B Wac Ha moyocy
win 2400 ATC/q nyist Beeld yuIIbI.

Onpedenenue wymo8ou Xapaxmepucmu-
Ku mpancnopmuozo nomoka. (OCHOBHBIMH
LIIYMOBBIMU TapaMEeTpaMH IOTOKOB aBTOMO-
Omelt, HeOOXOMUMBIMU JISI TTPOBEACHUS pa3-
JUYHBIX AKyCTUYECKHUX Pacu€TOB, SIBIISIOTCS
WX NIYMOBBIC XapaKTEePUCTUKU — IKBHBAJICHT-
upii L, . nbA, n makcumanbueiii L, . 1BA,

AMak

a)

YPOBHH 3ByKa OTJEJIbHO JJIsl THEBHOTO M HOY-
HOTO TIEPUOJOB CYTOK, CO37aBa€MbIe TOTOKOM
B OMOPHOM TOYKE HA PACCTOSIHUU 7,5 M OT OCH
OmmkaiTel Kk pacaéTHOM ToUKe (TOUKe HaOII0-
JIEHUsST) TIOJIOCHI JBWKCHHUS aBTOMOOWIBHOTO
TpaHcIopTa ¥ Ha BbICOTE 1,5 M HaJ ypoOBHEM
npoezxeit yactu [3].

OKBHUBAJICHTHBI U MaKCUMAJbHBIA YPOBHU
3ByKa CIIEIIyeT ONPEACNATh U TIEPHOOB MaK-
CHMAJTFHOM IITyMHOCTH TPAHCIIOPTHOT'O TIOTOKA —
Yac MUK TS JHEBHOTO TIepro/ia CyTOK U Hanbo-
Jiee IITyMHBIH 9ac HOYHOTO TIeproia CyToK [3].

OmnpeneneHue MIyMOBON XapaKTEpUCTHKHU
tpancnoptHoro mnortoka (IXTIT) mas CBX
u yn. Kpacueiit Kazanen npoBoauiiock cornac-
HO [3]. McxomHble HaHHBIE W pe3yabTaThl pac-
y&Ta MpeJICTaBIeHsl B Taom. 1...6.

ObocHosanue npumeHaemMblX HOpMAamu-
606. CornacHo [4], AONyCTUMBIA ypOBEHBb
IIymMa — 3TO YpOBEHb, KOTOPBIM HE BBI3bIBA-
€T y 4eJoBeKa 3HAYUTEILHOTO OeCIIOKOHCTBA
U CYLIECTBEHHBIX M3MEHEHUH IOKa3aresei
(YHKIIMOHAIBHOTO COCTOSHUSI CUCTEM M aHa-
JIU3aTOPOB, UyBCTBUTEIBHBIX K LITYMY.

JonycTuMble ypOBHH IIIyMa Ha TEPPUTOPUHU
SKUJION 3acTpoiKu, cornacHo [4], mpeacTasie-
Hel B Ta0n. 7. [lompaska B —10 nbA, ycranos-
JIEHHAS JUTS [IEPBOTO DIIEI0HA ITYMO3AIIATHBIX
3[1aHMi, B HAIIEM CITydae He IPUMEHSETCS, T.K.
JKuJag 3acTpoiika Baodb yi. KpacHeiii Kaza-
HeI[ He OTHOCHUTCS K IIyMO3aIlUTHOMY THUITY.

Pacuém pacnpocmpanenus wiyma. OueH-
Ka pacmpoCTpaHEHHUs IIyMa Ha Npuiera-
IOMe TEeppPUTOPUH  BBINONHSIACH COTJIAC-
HO [6]. Pe3ynmbsrarsl mpeacTaBieHsl Ha puc. 3.
I TpuX-TIyHKTUPHBIMU ~ JIMHUSMU TIOKa3aHbI
JIOTyCTUMbIE YPOBHH IIIyMa, YCTaHOBJIEH-
HBle JUIs pa3HBIX TeppuTopuil. M3 pucyHka
BUJHO, 4TO cTpouTensctBo CBX mnpuseno
K YBEIIMYCHUIO CYMMAapHOTO SKBHBAJICHTHOTO
YPOBHS 3ByKa B 2-X METpPax OT KHIIBIX IOMOB
Ha 3,3 n1bA, 4TO MpaKkTUYECKH CPaBHSIO €ro
C JIOMyCTUMBIM 3HaueHHeM. OjHako MpeBbI-
IIEHHA HOPM JAJIl TEPPUTOPHM, MPUIIETAIOIINX
K KHUIJIBIM JIOMaM, HeT.

6) 6)

Puc. 1. CBX e0dons Ileposo, 6 patione Kyckosckozo napxa u yn. Kpacnuuii Kazaney:
a — wymozawummsili 5xkpar 6001 CBX 6 patione [lepogo, 6 — omcymcmeaue
wymosawumnozo sxkpana e0oab CBX 6 paiione Kyckosckoeo napxa;
6 — omcymcmeue wymo3auumnozo skpara edonv CBX 6 paiione yn. Kpachuuii Kazaney
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Taoauna 1
Wcxonnsie mannbie ais onpenenenns nuesroro HIXTIT na CBX
Kareropus noporu MarwuctpalbHbIe YIHITEI 00IIEropoICKOro
3HAYEHMs] HEIPEPHIBHOTO JBIKCHUS

Uncio monoc mpoeked 4acTi B 000MX HAIPABICHISIX 6
WHTeHCUBHOCTD JBIKEHUS B Uac MUK THEBHOTO NMEPHOAA 12000
CYTOK, €11./9
JU51s1 Tpy30BBIX aBTOMOOMIIEH 1 aBTOOYCOB B TPaHCHIOPT- 5...20
HOM TIOTOKe, %0
Jlomst IETKOBBIX aBTOMOOMIIEH B MOTOKE, %o 80...95
CpelHsisi CKOPOCTb IBIDKCHUS ITOTOKA, KM/ 80
Vkiion, % 0
Tvn TOKPHITHA Tpoe3Kel YacTH AcdansroberoH
[upuna HeHTpaJIbHON pa3aeauTeNbHOM NOIOCh], M 0
Paccrosinue no ocu npoezxe yacTH 10 CTON-IMHAN 1000
PEryanpyeMoro epecedeHus, M
[pomomxuTen-HOCTE pa3pentatomnieii (hasbl B IUAKIIE pado- 80
ThI cBeTO(opa, %
Pacnionoykenne cBeTo(hopHOTO 00BEKTa B CHICTEME KOOp- Her

JIMHUPOBAHHOTO PEryIUPOBAHUS

Taoauna 2

OreHka ryMOBOM XapakTepuCcTHKH TpaHcnopTHoro motoka (LIXTIT) na CBX
3a JTHEBHOM MPOMEXYTOK BpeMeHH, 1bA

OrneHrBaeMbIi TapaMeTp 3HaueHue
HIXTII o ymonyanuio, AL, o 85,9
Ionpaska Ha rpysoBuku, AL, -2,0
TMonpaska Ha ckopocts, AL, L5
Ionpaska Ha ykiioH, AL, 0,0
Ionpaska na nokperrue, AL, 2,5
IonpaBka Ha pasfeNUTeNbHyIO monocy, AL, 0,0
Tlonpaska Ha 6MU30CTH K MEPEKPECTKY, AL , nep. 0,0
XTI — OKBUBaNEHTHBINH YPOBEHD 3BYKa, AL, 87,9
HIXTII — MakcuManbHBIH ypOBEeHb 3ByKa, AL 86,5

A maxc.

Taoauna 3

Ucxonnrie nannsie ans onpenenenus nuesHoro HIXTII na yn. Kpacueriit Kazanen

Kareropus noporu MarucTpanbHble yIUIbl PailOHHOTO
3HAYEHMS], TPAHCIIOPTHO-TICIIEXOAHbIE
Unco 1osoc nmpoeskel 4acTi B 000MX HAIPABICHISIX 4
VHTCHCHBHOCTD JBIKEHHS B Yac UK JHEBHOTO TIEPHOZA CYTOK, €1./9 2400
JUi151 Tpy30BBIX aBTOMOOMIIEH 1 aBTOOYCOB B TPAHCIIOPTHOM IIOTOKE, %o 5...20
Jlo1nst JIerkoBBIX aBTOMOOMIIEH B ITOTOKE, %o 80...95
CpeHsist CKOPOCTb BIYKCHUS TOTOKA, KM/4 60
Vkion, % 0
Tur moKphITHS TIpOeKEH YacTH AcdansrodeTon
[TupuHa HeHTpaIbHON pa3AeIUTENbHON MOIOCHL, M 0
PaccrosiHne 1o ocu npoe3xeid 4acTu 0 CTON-JIMHUM PETYIIUPYEMOro 50
TiepecedeHust, M
[ponomxurensHOCTh paspeniaromield ¢aspl B HHKIe paboThl CBETO- 80
¢opa,%
Pacnionoxenne cBetodopHOro 00beKTa B CHCTEME KOOPIMHUPOBAH- Her

HOTO PEryJHPOBaHUs

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2021



52

Taonuua 4
OreHka IIyMOBOH XapakTepUCTHKH TpaHcropTHoro noroka (LIXTIT)
Ha yn. Kpacabiit Kazanen 3a JHEeBHOH MPOMEXYTOK BpeMeHH, 1bA
OreHBacMBIi TapaMeTp 3HaueHue
LIXTTI mo ymomuanuto, AL o, 79,7
Ionpaka Ha rpysoBuku, AL, -2,0
TTonpaska Ha ckopocTs, AL, 0,0
Ionpaska Ha ykioH, AL, 0,0
IMonpaska na nokperrue, AL, 2,5
IonpaBka Ha pasfeMUTeNbHyIo monocy, AL, 0,0
ITonpaska Ha GMU30CTE K MEPEKPECTKY, AL, nep. 0,3
HIXTII - OKBUBAIEHTHBIN ypOBEHb 3ByKa, AL 80,5
HIXTII - MakcumanbHbIi YpOBEHb 3BYKa, AL, 82,5
Ta0nnuna 5

OreHka IIIyMOBO# XapakTepUCTHKH TpaHcnopTHoro nmotoka (ILIXTIT)
Ha CBX 3a nHeBHOI poMexXyTOK BpeMeHH, 1b

OKTaBHBIE TOJIOCHI 4acToT, [ 1

63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
OKBHMBAJIEHTHBIA yPOBEHB 3ByKOBOTO MaBnennsa L | 96,3 | 89,9 | 86,9 | 84,1 | 84,2 | 80,5 | 75,6 | 67,6
MakcnManbHbIi ypoBeHb 3ByKoBoro nasnenus L | 94,9 | 88,5 | 855 | 82,7 | 82,8 | 79,1 | 74,2 | 66,2

Taoauna 6

OreHka IyMOBOH XapakTepUCTHKH TpaHcopTHOTo rotoka (X TIT)
Ha yi. Kpacubiii Kazanery 3a JHeBHOM MpoMexKyTOK BpeMeHu, 1b

OKTaBHEI€E ITOJIOCHI YacToT, 111

63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
OKBUBAJICHTHBIA yPOBEHB 3ByKOBOTO napenus L, | 88,9 | 82,5 | 79,5 | 76,7 | 76,8 | 73,1 | 68,2 | 60,2
MaxcumanbHbIH ypoBeHb 38yKoBoro fasnenus L | 90,9 | 84,5 | 81,5 | 78,7 | 78,8 | 75,1 | 70,2 | 62,2

Taoauna 7

JlommycTiMble YPOBHH IITyMa Ha TEPPUTOPHUH KHUIOU 3aCTPOUKH [5]

Hasnauenue nomemienuii | Bpemst | YpoBHH 3ByKOBOIO AaBieHUs, 1b, B OKTaBHBIX 1I0- | OkBuBa- | Makc.
WJIA TEPPUTOPHI CYTOK | JIOCAaX CO CPEAHEIeOMETPUUECKUMU YacTOTaMu, ['11 | JIeHTHbIE | ypOBHH

YpOBHU 3ByKa
3ByKa, LAmaKc >
LA'BKB’ ,E[BA I[BA

31,5(63]125|250]500 | 1000 | 2000 | 4000 | 8000
Teppuropun, Heriocpen- | 7.00— | 90 |75/ 66 | 59 | 54 | 50 | 47 | 45 | 44 55 70
cTBeHHO nprieratomme | 23.00
K JKHJIBIM JIOMaM. .. 23.00—| 83 |67| 57 |49 | 44| 40 | 37 | 35 | 33 45 60
7.00
[Tnommaky oTAbIXa Ha TEp- - 83 (67|57 |49 |44 | 40 | 37 | 35 | 33 45 60
PUTOPHU MUKPOPAIOHOB
Y TPYTII SKUJIBIX JIOMOB. . .
VYuacTku 0c000 oxpasie- - - - - - - - - - - 60 75
MBIX IIPUPOHBIX TEPPH-

Topwii (OOIIT), pactiorno-
’keHHbIE B npezenax 200 M
OT IPaHMI] T10JIOC OTBO/IA
MarucTpaJibHbIX YIIHIL
00IIECrOpOACKOro
Y paiilOHHOTrO 3HAYEeHHUS'
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Puc. 2. Pacnpocmpanenue wiyma om CBX u om yn. Kpacnuuii Kazaney 0o sicunoii 3acmpoiiku

Buaml MYMO3AIIHTHBIX IJKPAaHOB

v ¥
THn 3amATE OT IyMa . o= CreTonpoHANIaEMOCTE
3BYKONOIIIOMIAMIHE Iﬂ— —bl Henpospausse |
3BYKOOTPAKIAONIHE < | DRtapxean |
—>| ToHHpPOBaHHEIE |
KoMOHHHpOBaHHEIE <
[ C npo3pavHEIMH ECTABKaMH

Puc. 3. Knaccugpurayus wymo3auumnuix 3KpaHo8

Kak BugHo w3 puc.2, CBX co3npa-
€T ypoBeHb IIyMa, MPEBHILAIOINA HOPMY
st OOIIT, Ha paccTosHuu A0 25 M OT onop-
Ho#t Touku omnpenenenus LLIXTII (ra pucynke
[TOKa3aHO BEPTUKATBHON KPACHOW CTPEIIKOW).
D10 o3Havaet, uto 3,825 ra Tteppuropun Ky-
CKOBCKOTO TapkKa IOJIBEPTHYTO CBEPXHOpMa-
TUBHOMY LIYMOBOMY Bo3neicTBHIO. [ToaTomy
BI0JIb IpaHuIlsl KoHTakTa CBX 1 KyckoBckoro
napka HeoOXOJUMO YCTaHOBHUTDH LIYMO3ALINT-
HBIM JKpaH uig OOECTeYeHHus COOTIONEHIS
HOpM Ha Tepputopun ganHour OOIIT.

B necomnonoce, pacrnojioxeHHONW BIOJb
ya. Kpacusiii Kazanen, cymmapHbIl mym

OT TPAHCIOPTHBIX IOTOKOB, JBHKYIIUXCS
no CBX u yn. Kpacueiii Kazanen (témuo-
KpacHasl JIMHUA), TaKXe NPEeBBIIIACT IOIy-
ctumoe a1 tepputopuit OOIIT 3HaueHwue.
U xors sta necomnonoca GopMaibHO HE OT-
Hocutrcss k OOIIT, mpeBrImeHne O3HAYAECT,
YTO 3Ta Tepputopus miomaasio 4,375 ra
(43750 m?) He IPUTOIHA I PEKPEAI[HOHHO-
ro ucnois3oBaHus. Mcnons3oBaTe 3Ty Tep-
PUTOPHUIO KakUM-IHOO JpyruM o00pazom
TaKkKe HE MPEICTaBISIETCS BO3MOXKHBIM
M3-3a TOpOKIamku mox Hei JliobOepemkoro
koymekropa MocBoaokanana [7]. Iloatomy
1 Ha 3ToM yuacTtke CBX Takxke He0oOXoauMo
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YCTaHOBHUTH LIYMO3alIUTHBIN 9KpaH AJis 00e-
CIICUYCHHUS BO3MOXKHOCTH HCIIONb30BaTh MPH-
JIETaroIIyIO0 JIECOIM0JIOCY B KaueCTBE peKpea-
IUOHHOUN TEPPUTOPHUH.

IIpu BBIOOpPE M CTPOHUTENHCTBE ILIYMO3a-
IOUTHOTO 3KpaHa HeO6XOJII/IMO YUUTBIBATH 10-
CTUTaeMble NPH €ro yCTPOWCTBE MOKa3aTeiu
3 PEKTUBHOCTH TO CHIKEHHIO IyMa, CHe-
TOBBIC U BETPOBbIC HArpy3KH, OLICHUBAThH KO-
HOMHYECKYIO0 11€JIeCO00pa3HOCTh, TILATEIHHO
paccuuThIBaTh IPEAIojaraeMbple radapuThl
IIYMO3AIIUTHOTO 3KpaHa M Marepual, u3 KO-
TOPOTO KpaH OyneT BHINONHEeH. BaxxHbIMU 00-
CTOSITENIbCTBAMU SIBIIAIOTCSl TAaKXKE KadecTBO
KOMIUIEKTYIOIINX, COOPOYHBIX pabOT IPH MOH-
TaXE W YCTAaHOBKE aKyCTHYECKOIO 3KpaHa,
COIIPSKCHUE HH3a JKpaHa € KOHCTPYKLHUEH
3eMJISIHOTO ITOJIOTHA, MoXKapHast 0€30MacHOCTb
MO0 YCTAHOBJICHHBIM KaTCropudaM, YAOBJICTBO-
perue TpeOoBaHMIM JaHAMIA(THOrO aHU3aii-
Ha [8, 9].

Knaccudukanus nryMo3amuTHBIX SKPaHOB
TIpeIcTaBieHa Ha puc. 3.

[Ipo3payHble M TOHUPOBAHHBIE HKPAHBI
SIBIIAIOTCS  3BYKOOTPA)KAIOIMMH, HENpo3pad-
HBIE — 3BYKONOTJIOLIAIOIINMH, 3KpaHbI C MPO-
3payHbIMH BCTaBKaMHU — KOMOMHUPOBaHHBIMU.

g obecriedeHns yKa3aHHBIX BBIIIE TIeNei
Il PaccMaTpuUBaeMoOro oObeKTa IPeACTaBILi-
eTcsl 11eN1eco00pa3HbIM  YCTaHOBKAa 3BYKOO-
TPaXKAIOILIETO IIYMO3ALUIUTHOTO 3KPaHa BHICO-
TO 4 M. DKpaH CIIy>)KUT HE TOJBKO 3alUTON
OT LIyMa, HO ¥ OT 3arps3HEHHH, a €CIH 3KpaH

HEeMpO3pavyHbIil, OH 3allUINaeT U OT OcJerie-
HUsL Qapamu. D(PQPEKTUBHOCTD LIYMO3ALIHT-
HOTO JKpaHa oOlleHuBanach coriacHo [10].
Pesynprarel pacpocTpaHeHus IyMa Ha TIPH-
JIETAIONe TEPPUTOPUN C yUETOM YCTaHOB-
KM IIyMO3ALIUTHOTO JKpaHa IPEACTaBICHbI
Ha puc. 4.

Kax BuaHo u3 puc. 4, ycraHOBKa IIyMO-
3aIUTHOTO 3KpaHa TO3BOJIUT TPAKTUIECCKH
MOJTHOCTHIO YCTPAHUTh JOIIOIHUTENHHYIO aKy-
CTHYECKYIO Harpy3Ky BONH3HU (DacamoB KUIBIX
nomoB 1o yia. Kpacuelii Ka3zanen, BbI3BaH-
Hyto crpoutenscTBoM CBX. Ilpu sTtom Oyner
obecnieuen 3anac 3 1bA mo coOmoneHuo 10-
MyCTUMOTO 3HAYCHHS ISl TEPPUTOPHUH, TPH-
JeTalonMX K KWIBIM 1oMaM. Kpome storo,
OyIeT MpaKkTUYEeCKH MOJIHOCTHIO JIMKBHIUPO-
BaHa 30Ha CBEPXHOPMATHBHOTO BO3JEHCTBHS
Ha OOIIT «KyckoBckuii mapk», a JIECOMouocy
Baonbs CBX no yn. Kpacuslii Kazanen craner
BO3MOXKHO HCITONIE30BaTh B Ka4eCTBE peKpea-
LIMOHHOM 30HBI.

C uCIonmp30BaHNEM MPHUBEACHHBIX B Ta0M. 8
JAHHBIX ObUTa paccuuTaHa CTOMMOCTH CTPO-
UTENbCTBA IIYMO3AIUTHOTO JKpaHa BJOJb
CBX. CrouMoCTh IIyMO3ALIUTHOIO 3Kpa-
Ha s 3amuThl OOIIT «KyckoBckuil mapk»
MPOTSHKEHHOCTHIO 1,53 KM COCTaBUT MOpsiAKa
38 mMiH py0., a CTOMMOCTH ITyMO3AIIUTHOTO
9KpaHa JUIsl 3aIIMTHI JIECOMONOCHl U >KUIIOM
3acTpoiiku Baoub yi. Kpacuerii Kazanern — mo-
psaka 31 muH py6. OOmmias cTouMoCTh cOCTa-
BUT nopsinka 70 MitH pyoO.

— | iyea o7 CEX, aBA
Liysa oF MM, gBA

— ey SR

FrBMRLAeH THME YRobr e ayea, A4
: A

=% mnApa, G4

Mrougaznem ongeaa, ghA
OOnT, abi

Puc. 4. Pacnpocmpanenue wiyma om CBX u om yn. Kpacuwiii Kazaney 00 scunoil 3acmpouku
C YUEMOM YCMAHOBKU WYMO3AUWUMHO20 IKDAHA
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Taoauna 8
OpHUEHTHUPOBOYHAS CTOMMOCTH 3BYKOOTPAKAIOIINX IKPAHOB
TpeOyemast | PacxomprHa3a- | CtouMocTs 00ycTpoii- CroumocTb CroumocTb CroumocTb
BBICOTA, M | KyIIKY MaTepHaloB, | CTBa ()yHAAMEHTa, | MOHTa)kKa SKpaHa, JKpaHa, 9KpaHa, pyo/m
pyo/ILM. pyo/TLM. pyo/m.m. pyo/m.m.
2 8000 3000 1500 12500 6250
3 12000 3300 2300 17600 5860
4 17000 4700 3200 24900 6225
5 22500 5600 4200 32300 6460
6 27000 6200 5100 38300 6583
FakjaoueHue 3.CII 276.1325800.2016 3nanus u Ttepputopuu. Ilpa-

CTpouTensCcTBO  4-METPOBOTO  IITyMO3a-
LOIUTHOTO JKpaHa 3BYKOOTPAXKAIOIIETO THIIA
Baonb CBX na yuacTke, rpaanyamem ¢ OOIIT
«IIpuponno-uctopuueckuii mnapk KyckoBo»
n yn. Kpacusiii Kazanen, no3BonuT npaktude-
CK{ TIOJTHOCTBIO YCTPAHUTH JOTIOIHUTEIHHYIO
aKyCTHYECKyI0 Harpy3ky BOmm3u acamoB
JKUbIX 10MOB 10 yi. Kpacueiii Kazaner, BbI-
3BaHHyI0 cTpoutensctBoM CBX. Ilpu stom
Oyner obecnieueH 3amac 3 nbA mo coOmrome-
HUIO JOMYCTUMOIO 3HAU€HUs IJs TEepPPUTO-
puii, IpUIIEraoImuX K XWIbIM gomMaM. Kpome
3TOTO, OYyAEeT MPAaKTUYECKH TIONHOCTBHIO JHK-
BHJIMpPOBaHa 30HAa CBEPXHOPMATHBHOTO BO3-
neiicteus Ha OOIIT, a nmecomonocy BHOIH
CBX mno yn. Kpacueiii Kazaner; craner Bo3-
MOXKHO MHCIIONIb30BaTh B KauecTBE peKpea-
OMOHHON 30HBL. CTOMMOCTH CTPOUTENHCTBA
ITyMO3AIIUTHOTO 3KpaHa COCTaBUT IMOPSIKa
70 mutH pyoO.
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OIIEPAIIMOHHBIE BIO’KETbI OPTAHU3ALIUN

Arapkosa B.I'., Ara¢ponosa M.C.
®@I'BOY BO «Bopoueicckuil 20cy0apcmeeHHblll MeXHUYeCKUll YHUGePCUmemy,
Boponeoic, e-mail: priem@vgasu.vrn.ru

B naHHOIi cTaThe paccka3aHo 00 ONEepalIOHHBIX OIODKETaX OPraHNu3alliy, B YaCTHOCTH O CYIIHOCTH M Ha3Ha-
YeHHH OIOMKETUPOBAHMS, O CTPYKTYpe (DHMHAHCOBOTO IUIAHUPOBAHMS, a TAK)Ke, KaK OHA COCTABISIETCS U paboTaet.
Byner 3aTpoHyTa TeMa 3JIEMEHTOB ONEPALMOHHOTrO OO/DKETa Kak B OOIIei, Tak U B Y3KOH HampapieHHOCTH. [lo-
HSTHE ONEPaTHBHOTO OO/DKETa Takxke OyleT MPEeICTABICHO B IAHHOW CTaThe, CBOMCTBA M (DYHKIMU ONEPaTHBHOTO
Oromxera Kak cuctemMbl. COCTaB ONEpaTHBHOIO OIOKETA U HOPSAI0K €ro COCTAaBIICHUS MIPEACTABIICH B TOJHOM 00be-
Me, BMecTe ¢ (paKTopamu, BIHUAIOMINMHI Ha 00beM IPOJaX B Pa3HBIX chepax phIHKa, 4TO OyAeT JaBaTh MOTHOE MPE-
CTaBJICHHE JJAHHOTO BONpOca. B TaHHOM CTaThe MpoaHaIM3uPOBaH IPOLECC COCTABICHUSI ONIEPALMOHHOTO OIOKETA
B IIEJIOM, & TAKKe KaXK/IBIi €ro MyHKT B OTACIBHOCTH. B cTarhe MccieoBaH mporece pa3paboTKu OMepannoHHOTO
OromKera, KOTOpBIi ompernersercs: GpopMar GIOMKETHOTO JOKYMEHTA, MPOBOJUTCS AHAM3 CTaTbU K CTAaTbe, pas-
pabarbIBaeTCs periaMeHT OO/KEeTa, YCTaHABIMBAKOTCS MPOLIEAYPHI MOJATOTOBKH U HPHHATHs OrokeTa. JlokazaHo,
410 3()(EKTUBHOE YIPABICHUE PACTIIPOCTPAHSAETCS HE TOJIBKO Ha OTAEIbHbIE OU3HECH], HO ¥ Ha OOBEIMHEHUE pa3-
HOOOpA3HBIX BUJOB JCATEILHOCTH B 11eJIOM. [10Ka3aHo, 4TO MpaBiIeHUE CO3AACTCS JIUMIB C TOMOLIBIO HAJTaXKEHHOM
CHCTEMBI OIOIKETUPOBAHHSI.

KiioueBble ciioBa: onepanHoHHbIe 0I01:KeThl, GPHHAHCOBOE IIAHMPOBaHHe, OI01:KeTHPOBaHHe, OIlePATHBHOE

O10/1ZKETHPOBAaHME, CHCTEMA OI1KeTHPOBAHUS

FINANCIAL CONTROL IN THE BUDGET MANAGEMENT
SYSTEM BY A CORPORATION
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Voronezh state technical University, Voronezh, e-mail: hpriem@yvgasu.vrn.ru

This article describes the operational budgets of the organization, in particular, the nature and purpose of
budgeting, the structure of financial planning, as well as how it is compiled and works. The topic of the elements
of the operating budget will be discussed both in general and in a narrow focus. The concept of the operational
budget will also be presented in this article, the properties and functions of the operational budget as a system. The
composition of the operational budget and the procedure for its preparation are presented in full, together with the
factors that affect the volume of sales in different areas of the market, which will give a complete picture of this
issue. This article analyzes the process of drawing up the operating budget as a whole, as well as each of its items
separately. The article examines the process of developing the operational budget, which determines the format of
the budget document, analyzes the article to article, develops the budget regulations, establishes the procedures for
preparing and adopting the budget. It is proved that effective management extends not only to individual businesses,
but also to the combination of various types of activities as a whole. It is shown that the board is created only with

the help of an established budgeting system.

Keywords: operational budgets, financial planning, budgeting, operational budgets, budgeting system

T'oBopst 0 omepannoOHHBIX OOIXKETaX Op-
TaHU3alMsIX, MOXHO CKa3aTh, YTO OH COCTOUT
13 MHOXKECTBA TMOJpa3ielieHn, KOTOphIe B3a-
HMOAEHCTBYIOT MEXIy ¢ co00M, co3aaBas TeM
CaMbIM OICPALMOHHBIA OIOMKET, O KOTOPOM
BeJleTCs peub B AaHHOU cTarbe. JlaBast ompe-
JIEJICHUE OIEPALMOHHOMY OIODKETY, MOX-
HO BBISBUTH clenyronye ¢aktel. Hanpumep,
TO, YTO TUIAH OCHOBHOH JAEATEIBLHOCTH Tpel-
MPUATHS COCTABIISIETCS Ha OyaylIuil mpeacTo-
SIIUHA TEPUOA, BBIPAXKCHHBIH B KOJIMYECTBE,
a TaKKe, B OIEPAlMOHHBINA OIOIKET OpraHu3a-
LU BXOJMT IIJIaH 10XOJI0B M PACXOAOB 110 AaH-
HOM TeKylllel JesATeIbHOCTH OpraHu3aluu,
JeTaJTu3UPOBAHHBIN Yepe3 OIOIKEThI YaCTHBIX
mun. [Ipexxae deM mNpeanpusaTHIO AOCTHYD
a¢dexkTuBHONM pabOTHI, CIENyeT IMOoJaraThCs
Ha CHHXPOHH3UPOBAaHHBIN Ipouecc OmKe-
THUPOBAaHUS C JUHAMHUKOH pa3BuUTHsA OH3HEca,
T.K. B COBPEMEHHOM MHUpPE 3TO HEOOXOIUMBIH
(daxTop ycroitunBoil 1 3QdHeKTHBHOI pabOTHI
opranmzauuu. Ilpomecc cocrtaBneHus u yT-

BEepKICHHS OIODKETa SIBIISICTCS TPAKTHIECKH
CaMOil TpPYAOEMKOH M OTBETCTBEHHOW J0J€il
o0miero nukia ruraHupoBaHus. UToObl pyko-
BOJIUTEIII0 BECTH KOHTPOJIb Haja BceMH cde-
pamMH CBOETO MpEeNNnpUATHs, CO3IaeTcs Ta
camas cucrema OroKeTHpoBaHusA. TakuM 00-
pazoM, PYKOBOIAUTEIb HMMEET BO3MOKHOCTH
HaOJII0/IaTh, KaK 3a IPOLIECCOM B Pa3IMYHBIX
OTJeNIaX OpraHM3allMU, TaK W TPEAIPUATHS
B 1eoM. DPPEKTUBHOE yIPaABICHUE PACIIPO-
CTpPaHsETCs HE TOJIBKO Ha OT/IeNIbHEIC OU3HECHI,
HO W Ha OOBEAMHEHHE Pa3HOOOPA3HBIX BHIOB
NeATEIILHOCTH B IeNioM. [laHHOE ympaBiieHne
CO3aeTcs JIMIIL C IIOMOIIBI0 HaJIaXEHHOU
cucTeMbl OromxkerupoBanusi. Ecim y mpen-
MPUSATHS UMEETCSI B IJIaHAX KapbepHBIH POCT,
TO BMECTO C POCTOM KOMIIAaHUH, MPEAIoara-
€TCSl POCT CHCTEMBI OIOMKETHPOBAaHUS, BbI-
pPaXCHHBIH B MPOXOXKIECHUH HEKOTOPOTO psina
sramoB. JlaHHas cucTeMa IOMOTaeT IOHSATh,
KaKk B JaJbHEHIIEM MOXKET CIOXKHTLCSI Ta
WJIM MHAsI CUTYyaIl¥sl Ha JII00OM JTarne pa3BUTHs
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apearnpuAaTrsd, T€M CaMbIM MPEAyraaaTtb Aalb-
HeWmme ee aerctBus [1].

[To MHEHWIO MHOTHX CIIEIIHAIUCTOB B JIaH-
HOH cdepe, BHEApEeHNE OIOMKETUPOBAHUS He-
00XOAMMO KaXXIOMY NPEANPHUSATHIO, KOTO-
poe cTpeMutrcs K pocty Ha pbiHke. [lo Toit
OPpUIUHE, YTO UMCHHO 6IOIL)K€TI/IPOB3HI/IC JacT
BO3MOXKHOCTh H3YYHTh JAJBbHEUIIINE XOJbI
U BBIXOIbl HWCIOJB30BAHUS PA3IUYHBIX pe-
CYPCOB, KOTOpBIE YK€ MMEIOTCS Y KOMITaHUH,
Ja0BI TIOBBICUTH YPOBEHH 00meH 3dexTun-
HOCTHU TMPCANPUATUA. B Manpix kKoMma"usax
(uHAaHCOBOE IUTAHUPOBAHUE MTPUXOJUT K TOMY,
YTO COCTABIISIETCS CMETa JOXOA0B M PAcXO/I0B
KOMITaHMH. DTO CBOMCTBEHHOE JEHCTBHE, T.K.
cocTaplieHHe OONBIINX CMET 3aHUMaeT OOJTbIIe
BPEMEHH U 3aMeJISIET IPOIIECC MTPOU3BOJICTRA,
€CIM TpeAIpUuiATHe 3aHUMaeTcs IPOU3BOJ-
CTBOM OJTHOTO MPOAYKTA WJIH €CIU 00OPOTHI
MIPEIIPUATHS U €T0 COTPYIHUKHA UMEIOT MaJIoe
Konmu4ecTBo. JlaHHas cucTema OIOMKETHPOBa-
HUE, TOYHee ero BHeIpeHre OOJbIIe TOIXOTUT
Ut OoJiee Pa3BUBAIOIINXCS MPENITPUITHN, KO-
TOpBIC HAICJCHBI Ha JaJbHEHIee pa3BHUTHE.
ITo To#i mpuymHe, YTO, KOrJa HAUMHAETCA POCT
MPEIPUATHS, BMECTE C HUM YBEIHYUBAIOTCS
U €TO0 JICHEe)KHBIC TIOTOKH, KOTOPhIE CTAHOBSTCS
MEHee YIpPaBIseMbIMH, BCE TTOTOMY, MTPHOBLITH
HE IMEEeT eTMHOTO IT0Ka3aTellsd, a HAUNHAeT KO-
ne0aThCsl B ONPeIeICHHBIX mpeaenax. Kak npa-
BUJIO, Takoll MOMEHT HacTymnaeT Toraa, Korga
BBIpYYKa MPEATPUATHS YBEITUIUBAETCS B 00b-
eMe 710 1 MJTH. TOJUTapoB B TOJT HITH KOJTHMYECTBO
coTpynHUKOB pocturaer Ooiee 100 wemoBex
B mtare. [oBops 0 GIOMKETHPOBAHUH B HaIlle
BpeMsI, MOXKHO TMOJyMaTh, YTO 3TO JOBOJIbHO
HEaKTyaJibHad TEMa, HO TaK JIMIIb KaXXCTCA.

Cucrema OIODKETHPOBAHUS UMEET MECTO
ObITh B coBpeMeHHOM Mupe. OCHOBBHIBAsCH
Ha BBIIIEH3IIOKEHHBIN TEKCT, MOXHO CJIENaTh
BBIBOJI, UTO OIOIKETHpOBaHUE MO0 paboTaeT
B IOJIHOM Mepe CO BCEMH €€ BHITCKAIOIIUMH,
nubo ke He paboraer BooOIIe. TeM cambiMm,
[OXBACTAaThCS HMHTETPUPOBAHHOW CHUCTEMOI
OIOMKETUPOBAHUY TTPAKTUYECKU HUKTO U3 Op-
raHu3alyii BO3MOXKHOCTH He umeeT [2].

Hasuauenue 6100ocemuposanust

OCHOBHBIM Ha3HAYCHUEM OIOHKETHPO-
BaHUE SIBJISCTCS MPOTHO3 JIOXOIOB M Pacxo-
JIOB Ha Oymymuid Tepuoj| 00N opraHusa-
WU, CTPEMSIICIHCS B Pa3BUTUU CBOETO Jela.
Kak yxe ObUIO cka3aHO paHee, Kak MpaBuilo,
9TO KpymHble mnpeanpustus. [lmarmpona-
HUE, a UMEHHO COCTaBJeHHE IeNiell W 3ajad,
OCYIICCTBISICTCS B KaXKIOW OpraHu3alu,
[0 CpeACTBaM Habopa yNpaBlICHUYECKUX TeX-
HOJIOTUH, 1a0bl TOCTHYh OCTABIICHHBIC 1ICIIH,
KOHTPOJHMPYsS HCIOJIHEHHWE JaHHBIX IIeleit
1 3aJ1a4, a TaK)Ke KOPPEKTUPOBATh IEH U TUIa-
HEI, IOCTaBJICHHBIC paHee [3].

57

s sddexkTuBHON  pe3ynbTaTUBHOCTU
MPEANPUSATUS CIEIYeT MPOBOAUTH MPOTHO3-
HbIE Pe3yJIBTaThl €€ NeATeILHOCTH U OIEHKY
(hMHAHCOBOW COCTaBIAIONICH B Iei0oM. B oc-
HOBHOM, 3TO ITPOUCXOJUT C TIOMOIIBIO CHUCTE-
MBI OIOIKETUPOBAHUSA U CUCTEMbI OIOIKETOB.
Kak BBISICHUIIOCH, OFOKETUPOBAHUE SIBIISCT-
Cs TEXHOJOTHEH YNpaBIICHUS IS TIaHUPO-
BaHUA JaJbHEWIINX (DMHAHCOBBIX ACHCTBUI
KOMITAHWH W TPUHSATHS ONTUMAIBHBIX pelle-
HUW 11 AOCTHIKCHUS TOCTABJICHHBIX LiEIeH
u 3aga4. CTOUT OTMETUTh, YTO OIOIKETHPO-
BaHUS SIBIISICTCS HE OJTHUM BCIIOMOTATEIIbHBIM
AJIEMEHTOM KOMIIaHWH, a Heckonbkumu. Ha-
MpUMep, TaKUM, YTO OIOPKETHpPOBAHHE UMe-
€T TIOJIHBIE TONHOMOYHS SIBISAThCA On3Hec-
MPOIIECCOM B COCTABIICHHH IUIAHOB JOXOIOB
U PacxojoB Npeanpustus. VcnonHeHue aHa-
nu3a (HaKTopoOB, €r0 M3MCHECHHS U TEPEeCMO-
Tpa, B CiIy4ae HEOOXOIMUMOCTH.

bromkerupoBanne  WMeeT  MHOXECTBO
CBOWCTB, IOMOTAIONINX MPEINPUATHIO KaK
B pa3nuHbIX cdepax AeSaTeIbHOCTH, TaK
U TPEINpPUATHIO B LIEIOM. BromkeTupoBaHue
SIBJISICTCS TIOMOIITHMKOM B TEXHOJIOTHH YIPaB-
neHust (UHAHCAMH; TIpolecce pa3paboTKu
OIOIKETOB B COOTBETCTBUH C TIOCTABICHHBIMHU
HEeJSIMA ¥ 3aJja4aMH; CUCTEME pacipeesieHus
pPECYpPCOB MEXIY TOApPA3NCICHUIMA OPTaHU-
3aIuu U T.I0. [4].

Kak yxe ObUIO CKa3aHO, OOIKETHPOBA-
HUE SIBIIICTCS HEOTHEMIIEMBIM TTOMOIHUKOM
OpraHM3alnd, CTpeMsIIeics K pocty. Takum
o0pasomM, OIOKETHPOBAHNE — IUTAHHPOBAHUE
1 pa3paboTKa OIOKETOB, IEITEILHOCTH B paM-
Kax JTana IUIaHUPOBAaHUS ONOPKETHOTO IPO-
1ecca, nporielypa COCTABICHUS M HPUHSATHS
OIOKETOB, OJTHA U3 COCTABISIONINX CUCTEMBI
(hMHAHCOBOTO YIIpaBIIEHUS, MIpeIHA3HAYCHHAS
JUTSL  ONITUMAJIBHOTO paclpeiesieHus] pecyp-
COB XO3SMCTBYIOIIETO CYOBEKTa BO BPEMEHHU.
OcHOBHAas 1IeJTb KCITOJIB30BAHMS OIOKETHUPO-
BaHUSl NPCANPUATHUIMU — JOCTHIKCHUE Mak-
CUMAJIBHBIX (DUHAHCOBBIX PE3yJIbTaTOB KOM-
MAaHUHM C CAMBIMA MUHUMAILHBIMH 3aTpaTaMu
Ha ero OCYIIECTBIICHHE.

Onepamugnoe b61002cemuposanue.
E20 cywnocmo u nopsook cocmagnenust

Benst peur 006 omeparuBHOM OromKe-
T€, CJIENYyeT 3aMETHTh TOT (DAaKT, YTO B pas-
JIUYHBIX HMCTOYHHKAX OTMEUCHO Pa3IMYHOE
ompenelieHne TaHHOMY BUIY Oropkera. Ome-
paTHBHBIA OO/KET COJECPNKHUT MHOMKECTBO
nHbopMaInuu B cebe, a UMEHHO HHPOPMa-
nuio 06 o0beMe Mpomak, KOTOPBIM OBLT 3a-
TUTAHUPOBAH; L[EHE; U O OKUIAEMOM JIOXOAC
¢ 3TUX npoxaax. JlaHHas oTpacib OHIKETOB
OpraHU3alliy, OTICPATUBHBIN OFOKET TOCTa-
TOYHO 0oOmmpeH B o0beMe cBoel mHpOpMa-
WU, YTO TMPUBOJHUT K TPEOOBAHUIO CO3/ATh
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OTIIEJILHYI0 OTPacib CO CBOUM H3YyUYCHHEM
pbIHKa, aHanmu30M Oara)ca IPOAYKIUH U T.II.
OTH 3a7auu Jexar, Kak MpaBwIio, Ha OTIeie
MapketuHra. J[laBas ompepeneHue ormnepa-
TUBHOMY OIOJKETY, MOKHO CKa3aTh, YTO 3TO

JIMIIB YaCTh OT OOINEH Y4acTH reHepabHOro
OromxeTa B 11esioM. OH 0TOOpakaeT najbHeH-
mue JEHCTBUS WM ONepaluyd Ha Oymyliuid
TOJ ISl OTAENBHOTO CETMEHTa OpTaHU3alnuu
WM K€ ero QYHKITUH.

IIpouecc
(uHAHCOBOTO
IUIAHUPOBAHUS

AHanmUTHYeCKUI Wndopmanmon-
610K HBIIT GJIOK

MeTtoponorus
du1HaHcoBOrO
NNaHUPOBAHMA

OKoHOMHYECKAs
UHpOpMaLUs

MeToauka
¢duHaHcoBoro

YyéTHan
MHPopmaLma

OpraHu3aIOHHbI MporpammHo-
i OJIOK TEXHUYECKUIA BI0K|

Oprauusauuouuaﬂ TexHuueckue

CTPYKTypa
YIIpaBJICHUSA cPeAcTBa

Cuctema MporpammHoe
ynpasaeHus obecneyeHuve

NAaHNPOBAHUA

Nonutnyeckan
MHOOopMaL A

NHpopmaLms
dUHAHCOBbIX
opraHusaumin

Puc. 1. Unghpacmpyxmypa (punancogoeo nianuposarus npeonpusimusi

Bromxer nponax

BromkeT KOMMepYecKHX IpousBoncTBeHHBII
pacxomoB OrO/DKET

BropKeT yrpaBieHYeCKUuX
pacxomoB

bromker 3amacos
TOTOBOM
MIPOTYKIUH

bromxer
00IIEePON3BOICTBEHHBIX Bromxet npsmMbIx
pacxozioB MaTepUabHBIX 3aTPAT

BroxeT npsambix
3aTpaT TpyJa

Puc. 2. Dnemenmor onepayuonnozo 6r00dxcema
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IlenoBas
MOJIUTHKA,
Ka4ecTBO
MPOIYKIUN
ITpousBoncTBeHHbIE
Konkypenuus
MOIIHOCTH
®dakTopsl
OTtHOCHUTENbHAs OGBEM IDOIAK
MPHUOBUIEHOCTh e mecnf A X
MPOIYKIUN Pl yiom

nepuoaoB

Puc. 3. @axmopewi, erusiowgue Ha 06vEm npodadic

AHanm3upys MpoIecc OepaTuBHOTO OOJI-
JKeTa, CIeAyeT NaTh OIEHKY KaKI0W YacTH,
KOTOpasi ee cocTamisieT. B Oromkere mpoaak,
IUTaH OMPEICNIACTCS PYKOBOJAUTEISIMH Ha BbI-
BOJIaX, HUCCIEAYEMbIX OTIEIOM MAapKETHHIA.
Bonpmioe BiusiHEE OKa3bIBaeT OKOMKET IMPO-
JIaX Ha JalbHelIIee pa3BUTHE IPYTUX OFOKe-
TOB, KOTOpbIE B OCHOBHOM HMCXOJISIT U3 HH(DOP-
Mallii, YCTAaHOBJICHHOW B OOMKETE MPOAaK.
TeM caMbIM, MOXKHO CMEJIO 3asIBUTh, YTO OO/~
JKET MPOJIAXK CUUTACTCS TOJIOBHBIM OFOIKETOM
B YKHU3HU NpeAnpusITHA. Takxke, MPUCYTCTBYIOT
(hakTOpBI, BIUSIOMINE HA OFOIHKET MPOIaXK, KO-
TOpBIE TIPECTABIEHBI B PHC. 3.

Hcxons w3 MaHHBIX PUCYHKA, MOXHO CJIe-
JIaTh BBIBOJ, YTO OIEPATUBHBIA OKOIPKET- 3TO
JUIIb YacTh BCEro OOIIEr0 TeHEpaabHOIro
Orompkera, TMOKA3bIBAIOIIETO  IUIAHUPYEMEIC
orepanuu B OyayIieM Meprosie, B OCHOBHOM,
OyayIMM TIEPUOIOM TPHUHATO CYUTATh IMpE.-
CTOSIITUH TOJT. DTO MPOBOTUTCS JIJISI OTACITEHOMN
(GYHKIUH MPEINPUATHS U HECET B ce0e Ty WH-
(dopMaIMio O MPEACTOSINEM 3alIaHUPOBaH-
HOM OIOIIKeTe TPOJaK.

Memoodonozus gpopmuposanus
OnepayuoHHo20 01dHcema

OrnepaltioHHBIN OFOIHKET OpraHW3alid —
3TO CONOCTaBICHHE CTOMMOCTHBIX IOKa3are-
Jiel ¢ HaTypaJbHBIMH, BBISIBICHHE dQEKTHB-
HBIX IIPONOPLIMNA U UX OIPAaHUYEHUH, KOTOPHIE
MPUHATO WCIOJIB30BATh B JANbHEHIINX Oymy-
mux nepuogax. CocTaBHYIO 4acTh OIEpalH-
OHHOTO OIO/KETa yCTaHABIMBAET PYKOBOICTBO
NPENIPUATHS, OCHOBBIBASCh HA XapaKTep Iie-
Jiel, KoTophle MoCTaBuUia cebe opraHu3aius,

Xapakrep OW3Heca, a TaKXe CTEeleHb TeX-
HUYECKOM M OpraHu3allMOHHOM TOTOBHO-
CTH KOMIIaHUH.

B mporecce pa3paboTku omnepanroHHOTO
Oromketa omnpezensercs GopMar OIOIKETHOTO
JOKyMEHTa, IPOBOAUTCS aHAJIN3 CTaThH K CTa-
The, pa3palaTbIBaeTCsl PErIaMEHT OIOMXKeTa,
YCTaHaBIUBAIOTCSA IPOLEAYPHl IOATOTOBKHU
u npuHATHA Oropketa. Kak ObU10 cka3aHo pa-
Hee, B OMEePalMOHHOM OOKeTe IPUHSATO CUH-
TaTh TIaBHBIM COCTABIIIOMIMM- OIOKET Mpo-
Jax. OcranbHbIE KOMIIOHEHTBl TAKXKe BaXKHBI
B OMNEPAMOHHOM OIOIKETEe, HO HE SIBISIOTCS
TJIAaBHBIMU B ero cocraBieHuu. ChopMHupoBaB
BBIIIIE OIMUCAHHBIE COCTABISIONINE OIO/DKETa
NpOJaX, cJleayeT MPHCTYNUTh K (HOpMHPO-
BaHMIO OCHOBHOTO OlomkeTa (HUHAHCOB, Ha-
9ajo KOTOPOro HauWHaeTcs ¢ HOpMHUPOBAHUS
NPEACTOSIIEr0 OT4eTa O AOXOZaX M Pacxo-
JaX KOMITaHHUH.

IIporHo3HBII OTYET O 10XOJAX U PacXo1ax
OpraHu3amuu- 3To Hekas (opma (GUHAHCOBOM
OTYETHOCTH, KOTOpasi COCTaBISIETCS CTPOTO
[0 Havana mpencroauiero nepuoxa. OH oTo-
OpakaeT pe3yabTaThl IJIAHUPYEMOH AEATellb-
HOCTU TpeAnpusATus. JJaHHBIH OTYET COCTaB-
JI€TCA C LOCIBbK0 TOTO, 4TOOBI YUUTHEIBATH
BBITIJIATy HaAJIOTa Ha HpI/I6bIJ'H) B OTTOKC ACHCK-
HBIX cpeAcTB B Oromkere. COCTaBISCTCS 3TOT
OTYET Ha OCHOBE [AHHBIX, KOTOpPbIE conep-
JKaTcsl HEMOCPEICTBEHHO B OIODKETE MPOJaK,
TEKYLIUX PacxolOB, a TAKKE pealn30BaHHOMN
nponykuuu. Ko BceMy 3TOMy, IPUCOEAUHSIETCS
MHPOPMAIHSA O TPOYUX JTOXOJaX OpTaHU3AIINH,
TaKXKe MPOYMX PACXOAax U BEJIUYHMHE HAIora
Ha puObLIE [5].
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3aKjoueHue

BcrnomorarenbHBIM METOZIOM B JIESITEIb-
HOCTH (PMHAHCOB OPraHU3alUU CIIEIyeT CUH-
TaTth OOKeTHpoBaHWe. B mocmennee Bpe-
Msi, JTAHHBIM METOJIOM IIOJIb3yeTCsl OoJbIast
4acTh KPYNHBIX Pa3BUBAIOLIMXCS TMpENNpH-
SITUH, 4TO MPUBOAUT K 3(eKkTHBHOMY OHM3HE-
Cy, OOJIBIIOMY KOJMYECTBY NPOJaXK, a TaKKe,
MHUHUMAJBHBIM 3aTparaM Ha MPOU3BOACTBO
u pecypcsl. Tak Kak crpoc Ha cucTeMy Orox-
JKETHOTO ympaBieHUs (QuHaHCaMU BO3pOC,
CTOMT OIPEJCIUTh C YeM KOHKPETHO 3TO CBS-
3aHO. B mepBy1o ouepenp, HEOOXOAMMO COBEp-
IICHCTBOBATh CUCTEMY MOTHBAIIMHU NIEPCOHAIA,
C HEeJbI0 Yay4dmuTh 3()()EeKTUBHOCTH PabOTHI.
BTOpEIM MOMEHTOM SIBISIETCSI TO, YTO KOHKY-
PEHIIMST HA PBIHKE BO3PACTaeT, MO3TOMY, Cie-
IyeT yMEHbIIATh 3aTpaThl Ha TMPOW3BOJCTBO
1 TOBBIIIATh KAaYECTBO NPOU3BOIUMOIO IPO-
nykra. Cobmronas mapy 3TUX MyHKTOB, 3¢ ¢ek-
THBHOCTB ¥ IPON3BOANMOCTD Ha MPEATIPUSTHN
OyIeT yBelrndeHa B CO BpeMeHEM CTaOMITbHA.

B cnydae ¢ omepannoHHBIM OIOIHKETOM,
MBI HAOJTIOAaEM TOT MOMEHT, YTO TJIABHBIM CO-
CTaBJSIIOIIMM B HEM SBJSIETCS OIOIKET Ipo-
nax. [losToMy, Isi yBeNWuYSHHS TPOU3BOA-

CTBa, CIEAYET JeNaTh aKIeHT UMEHHO Ha 3TOT
MYHKT, TI0 TOW MPUYHHE, YTO CTPYKTypa OroI-
JKETa 3aBHCHUT OT TJIABHOTO TIpeaMeTa OromKe-
Ta, B JJAaHHOM CITydae, MPEeIMETOM SBISETCS
OromkeT mnpomaxk. OmepanmmoHHBIN OIOMmKET
B COBOKYITHOCTU C (DMHAHCOBBIM COCTAaBJISICT
IJIaBHBIN OIOJKET, KOTOPBIN YKe TOApaszeiicH
mo BceM (YHKIMSM M OTJAeJaM IUiaH paboThl
JUIS. KOMIIAHUHU B 11€JIOM [6].
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OCOBEHHOCTHU ®OPMHUPOBAHUSA ®PUHAHCOBBIX PE3YJIBTATOB

B IMCTAHIIMU I'PAXKJTAHCKHUX COOPYKEHUI

Cannyenko /JI.B., CesepoBa M.O.
Cubupckuil eocyoapcmeennwlil ynusepcumem nymeti cooouyernus, Hosocubupck,
e-mail: SlipchenkoDV(@yandex.ru

B ycnoBusiX COBPEMEHHOTO PHIHKA KPYIHBIE XOJJHHTH M KOPIIOPALMH, OEpyT 3a OCHOBHON OpHEHTHp d(¢-
(eKTHBHOE yIpaBIeHHE 3aTpaTaMH C LEIbI0 YIydIICeHU KadecTBa MPOAYKIUH WIIH NIPeJOCTaBIsIeMbIX YCIYT, IO-
BBIIIEHHUs] KOHKYPEHTOCIIOCOOHOCTH, 00eCeueH s CTa0MIbHOTO (PHAHCOBOTO MOJIOKEHHS M MOJIy4YeHHUs] BBICOKOU
npu6sLH. TIponecc ynpapnenus 3aTparaMu — 3TO HE TOJNIBKO COKpAIIEHHE 3aTpart, HO U 3((EKTUBHOE yIpaBIcHUE
pecypcaMu KOMIIaHHY, IIOBEIIMICHHE UX OTAAYM Ha BCEX DTalaX MPOH3BOACTBA U HX dKOHOMUA. [t adphekTHBHOTO
MPUHATHS YIPABICHYECKUX PELICHHI HEOOXOAMMO OHUMATh, KaK ()OPMHUPYIOTCS pPacXo/ibl 1 (PHUHAHCOBBIE PE3yIlb-
Tarhl O IPOYMM BHJaM JAESTENBHOCTH HAa YPOBHE CTPYKTYPHBIX IOApaszieleHuil. B crarbe Ha Oa3e ynpaBieHue-
CKHX OTYETOB 32 TPH IIOCIEIHUX T0J[a IPHMEHSS PeTPOCIECKTHBHEIN aHaIN3, ObLIM PACCMOTPEHBI U IIPEACTaBICHE
OCHOBHBIE ITPOU3BOJICTBEHHBIC U (PUHAHCOBBIC [IOKA3aTeNI PETHOHAIBHON TUCTAHIUH IPAXKAAHCKHX COOPYKEHUH.
IIpo aHamM3MpOBaHBI M ONMHCAHBI (AKTOPHI BIUSIONIINE HAa (OPMUPOBAHHE JKCIUTYaTAl[MOHHBIX 3aTpPaT, a TaK xkKe
JIOXOZIOB M PACXOZOB II0 IPOYNM BHAAM ASSATEIBHOCTH. B pamkax pa3BuTHs U(POBIX TEXHOIOTHH, a TaK XKe pas-
BUTHE CHCTEMBI yIPaBIeHYEeCKOro yyera 1oxonoB u pacxonoB OAO «PX]I» B yacTi momcucteMsl (OPMUPOBAHHS
YIPABIEHYECKOH OTYETHOCTHU I10 JOXOJAM U pacxojiaM Ha cojepskaHue u peMoHT umymiectsa OAO «PX]I» pac-
CMOTPCH HOBBII BUJI YIIPABICHIECKOH OTYCTHOCTH, KOTOPBIH MPEAToNaraeT OTHECEHHE MPSAMBIX 3aTpaT HeIoCpen-
CTBEHHO Ha MECTO MX BO3HUKHOBEHUS T.€. 00BbEKT HMYILECTBEHHOTO KOMILIEKCa.

KuioueBwble ciioBa: J0X01bI, 3aTPAaThl, IEPEBO30YHaAs 1eATECJIbHOCTD, IPOYHE BUABI 1€ATECJIbHOCTH, 000beKTHBII yuer,

AMCTAHIMS FPAKAAHCKHX COOPY KEHHI

FEATURES OF FORMATION OF FINANCIAL RESULTS
IN THE DISTANCE OF CIVIL STRUCTURES

Slipchenko D.V., Severova M.O.
Siberian Transport University, Novosibirsk, e-mail: SlipchenkoDV(@yandex.ru

In today’s market, large holdings and corporations take effective cost management as their main guideline in
order to improve the quality of products or services provided, increase competitiveness, ensure a stable financial
position and generate high profits. The cost management process is not only about reducing costs, but also about
effectively managing the company’s resources, increasing their return at all stages of production, and saving them.
For effective management decision-making, it is necessary to understand how expenses and financial results for
other types of activities are formed at the level of structural divisions. In the article, based on management reports
for the last three years, using a retrospective analysis, the main production and financial indicators of the regional
distance of civil structures were considered and presented. The factors influencing the formation of operating costs,
as well as income and expenses for other types of activities are analyzed and described. In the development of
digital technologies, as well as the development of management accounting of income and expenses of JSC «RZD»
in the part of the subsystem management reporting on revenues and expenditures for the maintenance and repair
of property of JSC «RZD» considers a new view of managerial accounting, which involves the allocation of direct
costs directly to the place of their occurrence, i.e. an object property complex.

Keywords: income, expenses, transportation activities, other activities, object-by-object accounting, distance

of civil structures

OCHOBHOM 11eNIbI0 JTIOO0H KOMMEPUYECKO
OpraHU3alliU SBJISIETCS TMOJY4YCHHE MPUObI-
au. OAO «PX]I» He sBuseTCS UCKIIOYCHU-
eM u3 3Toro mpaBwia. OCOOEHHOCTBIO TIO-
CTpOeHHST (PUHAHCOBOW CHUCTEMBI KOMIAHUH
ABIAETCS UEHTpAIM3aIHsI J0X0A000pasyro-
IIMX [TOTOKOB, YTO MPHUBOAMUT K TOMY, 4TO (hu-
HAHCOBBIM pe3ynbTar (OPMHUPYETCS TOJIBKO
10 KOMIAHUU B menoM. JlJis ypoBHS Teppu-
TOPUANBHBIX ¥ (PYHKIIMOHAIHHBIX (UIHAIIOB
OTpaXKaeTCsl TONBKO Pe3yNbTaT (IOXOMbI, pac-
XOOBl M TIPUOBLIb) TIO «HETEPEBO3OUHBIM»
BUJAM JIeSTEIbHOCTU. B 11€e10M B cucreme
LIEHTPOB (DMHAHCOBOI OTBETCTBEHHOCTH (hU-
JUaNbl SBISIOTCS TPEXIE BCET0 IEHTPaMHu
3aTpar B CBS3M C 4YeM Il (hOPMHUPOBAHUS
MTOJIOKUTEFHOTO (PMHAHCOBOTO pe3ylbTaTa
Ha TIEPBOM IIJIaHE CTOUT MPOIECC YIIPABICHH
3arparaMu. YIpaBJeHHE 3aTpaTamH HpeAro-

JaraeT BBISBICHUE BHYTPHXO3SIMCTBEHHBIX
PE3EpPBOB  CIMIOCOOCTBYIOUIMX BO3MOKHOCTH
CHUXCHHIO 3aTpar, nubo ux Oonee 3ddek-
TUBHOMY HCIIONB30BaHMIO. ddexruBHOE
yIOpaBlIeHHE 3aTpaTaMH Ipeapacrojaraer
K TOBBIMICHUIO 3()(PEKTUBHOCTH XO3SHCTBO-
BaHUS, JOCTHKEHUIO OoJiee BHICOKMX TEMITOB
npHupocTa MPUOBUTM U PEHTA0ENBLHOCTH MPO-
u3Bonctea. s addexrnBHOTO ynpapneHus
HEOOXOAMMO TOHUMAaTh, KaK (OPMHUPYIOTCS
pacxonbl ¥ (PMHAHCOBBIE PE3YAbTATHI 11O MPO-
YUM BHJIAM JIE€ATEIBHOCTH HA YPOBHE CTPYK-
TypHBIX NOApa3aencHuil. B cBsI3u ¢ MHOro-
oOpa3ueM BBINOJHIEMBIX pPaboT W yciyr
OAO «PX/I» 3a kaxapM ee (HyHKIIHOHAIOM
3aKpeIvieH cBOi crneuupu4HbIM HabOp MmoKa-
3aTeneil, 3a KOTOPbIil OHU OTBEYAIOT.

Llenp wuccnenoBaHus: aHaIU3 OCOOEHHO-
cTeil (opMUpOBaHMS KIIIOUEBBIX MOKa3aTesneit
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U (DUHAHCOBBIX PE3YJIBTaTOB PETHOHAIBHOMN
JUCTAHLIUU TPaXKJAHCKUX COOPY)KEHUH.

MaTepna.m)l U METOAbI UCCTICAOBAHUA

J11s1 pOBEICHUS UCCIIEIOBAHUS UCTIONB30-
BaJINCh MaTepHalbl HOPMATUBHOTO, UHCTPYK-
TUBHOTO, METOIMYECKOTO XapaKTepa B 0071acTH
(dhopmupoBaHus (UHAHCOBBIX PE3YJILTATOB BbI-
OpaHHOTO 0OBEKTA UCCIICIOBAHUS, 4 TAKIKE WH-
(hopMarusi CTaTUCTUYECKOTO, OYyXTaITepCKOTO,
YIPaBICHYSCKOTO U OMEPATUBHOTO yUeTa JANC-
TaHIIMU TPAXKIAHCKHX COOPYKEHHH.

B mpomecce uccnenoBanusi MPUMEHSIIHCh
METOZIbl PETPOCIEKTUBHOTO W (HaKTOPHOIO
aHaJIu3a, CPAaBHEHUS, METOJT KCIIEPTHBIX Olle-
HOK H JIp.

Pe3yabTathl Hccjie0BaHus
U UX o0cy:KIeHne

BriOpaHHBIli 0O0BEKT HCCIIENOBAaHUS JHC-
TAaHIUS TPAXKTAHCKAX COOPYKCHHUH SBIISCT-
CS CTPYKTYPHBIM TIOAPA3JEICHUEM PETHO-
HaJIbHOW JUPEKLMHU MO 3KCIUTyaTaluu 30aHuil
U COOpY>KEHUH, KOTOPOE BXOAUT B COCTAB Tep-
puropuansHoro ¢unmuana OAO «PX/I».

Ha 6anance qucranimu unciaures 1143 00b-
eKkTa o011el mIomaasio 324,83 ThIC.KB.M. U3 HUX
754 3nanus 213 coopyxenuit 176 00beKTOB KH-
noro ¢onza [1].

JucTaHius rpax1aHCKUX COOPYKEHUU Be-
JIET CIIEAYIOIINE BUIBI N€ITEIbHOCTH:

1. DKcrTyaTanoHHAst — 711 BBITTOTHEHUS
CBOMX OCHOBHBIX 3aJ1a4:

— obecrieyeHue 0€30MacHOM IKCIUTyaTaluu
OCHOBHBIX CPEICTB YHUCIAIIMXCS HA OaaHce;

— COJIEp>KaHUe, PEMOHT U PEKOHCTPYKITUS
3[IaHUI U COOpPYKEHHI;

— obecrieueHne YCTOMYMBOTrO ()yHKIMOHH-
poBaHHA OOBEKTOB TEXHOJIOTHYECKOIO M KOM-
MYHAJIBHOTO Ha3HAUCHHS.

2. Ilpoune Bunmbl aestenpHOcTH (IIBJ]) —
COACPKaHUA KUJIHUIIHOTO (1)OHJIa KOMITaHWU.
B wmemsax sddexTBHOTO MONBK30BAHUS Ha-
JIeNICHHBIM HMYLIECTBOM CHaeT B HaéM HMe-
IOLIeHCS JKWIMIIHBIA (OHJ, MpenocTaBIsieT
B apeHJIy He JKCIUTyaTHpyeMbIe IUIONIA/H,
OKa3bIBaCT YCIYTH BOJOCHAOKEHHUS FOpHIUYC-
CKUM 1N (1)I/I3I/I'~ICCKI/IM JINaMm,

3. Ilpoure 1OXOIBI U PACXOABI — colepkKa-
HUE OOBEKTOB 3aHMMAaeMbIX OpTraHaMH MOJH-
UM, IETCKOM KeJIEe3HOH Joporu, My3eeM, Ha-
XOJISIIIINXCS] HA KOHCEePBAIINY;

4. CoOCTBEHHOE TIPOM3BOACTBO — HMeEs
Ha OajaHce JIeCONPOMBINUICHHOE TMpeaIpu-
ATUEC U CTOHHprIﬁ nexX OCYHICCTBIIACT BbI-
MycK mpoaykiuu (Opyc, AOCKa, JIepeBSHHbIC
W3AETHs, METAJUION3eNHs) 111 COOCTBEHHBIX
HYXI JU0O0 HYXJ JIpyTuX TMOApa3eieHui
0 Hapsa-3akazam [2].

Oco0eHHOCTH JIeATENFHOCTH (YHKIIMOHA-
JIa OTPAKAIOTCS B CTPYKTYpe KIFOYEBBIX MOKa-
3areneit gesitenbHOCTH (pHcC. 1, 2).

OCHOBHBIM TIPOM3BOJCTBEHHBIM IIOKa3a-
TEJIEM Ha TPEIIPHUSITUE SBISCTCS BHIOTHEHUE
TEKYIIEro peMoHTa. TeKylmuid peMOHT BBITIO-
HACTCA MPAKTUYCCKU IMOJTHOCTBIO COGCTBeHHBI-
MU CUJIaMHU 3a PEAKUMU CIIydasiMU IIpUBJICHC-
HHEM TOAPSAHBIX opraHu3anuii. KanuransHbli
PEMOHT HAO0OPOT BBITOIHSIETCS IOJTHOCTBIO
MOJIPSITHBIMA OPTAHU3AIUSAMH, HO O0BEM BBI-
MOJIHEHHOTO KAMMTAILHOTO PEMOHTA SIBIISIETCS
TaK K€ BaKHbIM ITOKazarelieM, Tak Kak Ooiee
60 % ocHOBHOTO (DOH/T1a COCTOSIIETO Ha OaJlaHCe
NpennpHusITUs TpeOyeT KaluTalbHOTO PEMOHTA.

O0beMHbIe (KOJIMYECTBEHHbIE) MOKA3ATEIM IeATEIbHOCTH

140%
120%
100%
80%
60%
40% -
20%

0%

BbinonHeHue Tekywero
pemoHTa Bcero, Tbic. pyb.

m 2017 100%
m 2018 129,09%
2019 111,43%

BbINo/IHEHME KanuTasbHOTo
peMOoHTa Bcero, Thic. py6.
100%

126,70%
15,50%

Puc. 1. Ocnosuvie npouzso0cmeenno nokazamenu 0esimenbHocmy OUCManyuu
epasicoanckux coopyacenuil 3a 2017 — 2019 ze.
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OCHOBHbBIE JKOHOMHYECKHE MOKA3aTeIn ACATECIbHOCTH

140
120

CpegHecnuco | NMpoussogute
YHaa NIbHOCTb

doHpa onnatbl

paGoraioun | paomamon | YRR %
% %
m2017) 100 100 100
m2018| 98,80 130,99 108,48
2019 99,40 111,70 113,10

100
80
60
40
20

0

Skcnayataum | Mpouue Buapl | Mpoune BuabI
OHHble [EeATeNbHOCT | AeATeNbHOCT
pacxoabl, % | 1 pacxogpbl, % | 1 poxoabl,%

100 100 100
114,81 88,95 101,11
104,09 87,63 96,28

Puc. 2. Ocnosnule npouzsodcmeenno nokazamenu 0esimenrbHOCMu OUCAHYUY
epadicoanckux coopyaicenuii 3a 2017 — 2019 2e.

W3 npuBefcHHBIX JTaHHBIX YE€TKO MPOCIe-
JKUBaeTCcsd AWHAMHKa pocTa 00BEMOB paboOT
K 0azoBomy 2017 romy. B 2018r. Obin pe3kuit
POCT BBITIOTHEHHBIX paboT, 3TO CBSI3aHO C MO/~
roroBkoi I. KpacHosipcka k yHuBepcuane. Tak
yke B 2019 rogy BuaHO 3ameieHHe 00bEMOB
pocta paboTHI [0 TEKYLEMY PEMOHTY U Pe3Koe
COKpareHrne 00beMOB KalTUTAILHOTO PEMOHTA.

OKCIUTyaTallMOHHBIE PAaCcXOfbl, WUMes TIps-
MYIO 3aBHCHMOCTB OT 00beMa BBITIOTHEHHBIX pa-
60T, B 2018 T. BEIpOCIIH B MEHBIIICH CTETICHH, Y€M
00beM. D10 TOBOpUT 00 3(H(EKTUBHOM MOIXO/IC
HA MPEANPUATHH K YIPABICHUIO 3aTpaTaMu.

[lo mpounMm BuIaM AEATEINEHOCTH TaK K
AMEFOTCSI TIOJIOXKHUTEIThHBIC TEHICHITNH, €KEroI-
HO PacxXo/ibl CHIKAIOTCS, B TO BPEMsI KaK JTOXOZbI
NPUMEPHO OCTAIOTCS Ha OHOM U TOM K€ YpOB-
HE, 4TO 00YCJIaBIMBACT POCT PEHTAOCILHOCTb.

AHanu3 CTPYKTYPBI paCX0JI0B B pa3pese hc-
TIOJTE3YEMBIX PECYPCOB TIPEICTaBIICH Ha PUC. 3.

Kak mokazan aHanm3 pacxombl, CBI3aHHBIE
C ComepKaHWe IepcoHala, SBISIOTCA MpPeoo-
nanatomumMu (38% BMecTe ¢ OTYHCIICHUSIMU
Ha colajIbHble HYX/bl). TakuM 0O6pazoM, Bax-
HeHImuM (akTopoM BIUSHHS HA PACXOJIbI SBJIS-
€TCsI TIOBBIIIICHUE TIPOU3BOIUTEIIBEHOCTH TPY/Ia.

Ha ceronssiiHuil 1€Hb MOBBIIIEHUIO MPO-
M3BOANTENBHOCTH TpyAa yAenseTcs Ooib-
Ioe BHHMaHHE U CO CTOPOHBI TOCYIapCTBa
u BHyTpH koMnanuu OAO «PXKI». B centsiope
2018r. Ilpe3unuymom Coseta npu Ilpesunen-
te Poccuiickoil @enepanuu o cTpareruuecKko-
MY Pa3BUTHIO ¥ IPUOPUTETHBIM MTPOEKTaM OBLIT
YTBEPKJEH HallMOHAIBHBIN mpoekT «IIpous-
BOJIMTENBHOCTh TPYAa W TOIEPKKA 3aHATO-
ctu» OnHOM U3 1enel HallMOHAIHHOTO MPOEK-
Ta SBIACTCS: AOCTHKEHUE €XKETOAHOTO POcTa
MIPOM3BOIUTENBHOCTH Tpyna 5% B 0a30BBIX
(HE CBIPBEBBIX) OTPACIIAX IKOHOMHKH (00pada-

THIBAIOINAsT TPOMBIILICHHOCTh, CEIbCKOE XO-
3SIICTBO, CTPOUTENBCTBO, TPAHCIIOPT).

Ha puc. 4 npencrabieHa AMHaAMUKa MpH-
pocTa MPOM3BOAUTENBHOCTH TpyHa K IMPEbI-
JIYLIEMY TOIY.

3 OpPEACTABJICHHBIX JaHHBIX Ha PHUCYHKE
MOYKHO TOBOPHUTH O POCTE ITPOU3BOAUTEIILHOCTH
TpyJa Ha MPEIIPUATHN W BEHIOIHEHUN TEeNei
YCTaHOBJICHHBIX TPAaBUTEIHCTBOM U 3AJIOXKEH-
HbIX B JlonrocpouHoil mporpamme pa3BUTHSA
OAO «PXI» no 2025 rona. 13 obmei nuHaMu-
KU BeIOHBaeTcs TobKo 20191, HO 31€Ch MOXKHO
TOBOPHUTH O KOPPEKTHUPOBKE MOKA3aTels B CTO-
poHy OoJiee TIIaBHON TWHAMUKY TIPUPOCTA, TaK
kak B mpegpyaymue 2018 . 1 2019 . Habmona-
eTCsI pe3KHii POCT MPOHU3BOAUTEIHHOCTH TPY-
Ja U YACPKMUBAHUC TAaKUX TCMIIOB IIPUPOCTa
Ha TIOCTOSIHHON OCHOBE B PEaJIMsIX COBPEMECH-
HOW SKOHOMHKH HeBO3MOXkHO. Ecitn paccuurarh
CPeIHUH TPUPOC TPOU3BOMUTEIBHOCTH TPYyIa
3a TIOCIEAHHE YeThIpe Tola, TO OH COCTaBUT
10,2 %, 9TO ABISACTCS BHICOKMM IOKa3aTeIICM.

IIoBbIIIEHME TPOU3BOAUTENBHOCTH TPY-
Ja Ha NOpeAnpuiaTue AOCTUracTCia 3a CUCT
peaNu3zanuyd TpOrpaMM IO  ONTUMU3AIUU
YUCIIEHHOCTHU TIEPCOHAIIA, BHEAPEHHUIO PaIlHO-
HAJIM3aTOPCKUX TIPENJIOKEHUH M OepeKInBO-
MY TIPOU3BOACTBY [3].

AHanmu3 pacxoJloB U JOXOMIOB, OT MPOUUX
BUIAOB ACATCIBHOCTH, IO KOTOPBIM IPEAIIPU-
ATHE OTpaKaeT (PMHAHCOBBIC PE3yNBTAT MPEJ-
cTaBieH Ha puc. 5. OCHOBHBIMH UCTOUHUKAMHU
JIOXOJIa Y AMCTAHITUH SIBIISTFOTCS:

— c/1ava B apeH Iy HeJJBIDKMMOTO UMYIIIECTBA;

— IIPEIOCTABICHUE B HAEM JKUJIMUILHOIO
(hoHIIa KOMIIAHUY;

— IIPEAOCTABICHUE YCIYr IO XOJOAHOMY
BOJIOCHA0XKEHUIO;

— peanm3arys jieca B XJIBICTaX.
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Puc. 3. Cmpykmypa 3ampam no 3kChiyamayuoHHoU oessmeibHocmu no snemenman sampam (2019 2), npoy.
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Puc. 5. Joxoowr u pacxoovr om 1B na 2017-2019 ee.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne3, 2021



65

Amnanus rokasarenei peHTa6GHI)HOCTI/I 110 IpOYUM BUaM JCATCIbHOCTU

HaumeHnoBaHue nokasares 2017 rox 2018 rox 2019 rox
PenrabenpHOCTS B 11€710M, % 26,97 35,74 33,53
— BoJOCHaOXKeHNE 10,23 31,32 27,79
— cliava B HaeM KL (hoHIa 2,18 -36,60 -22.61
— apeH/ia IMYIIeCTBa 67,25 67,43 69,86
— [IPOYHE YCIYTH 12,71 63,39 56,63

B memom moxomel TpennpusTHS TIPEBBI-
[Iaf0T PacXobl, HO HE BCE BUBI JESTEIHHO-
CTH OKasbIBarOTCS peHTalbenbHbl. [ oreHKn
3¢ dexkTuBHOCTH OHM3HEC OJIOKOB TIPOBEIEM
aHaJM3 peHTa0eTPHOCTH UCTOYHUKOB JIOXOJIOB
(Tabnuna).

AHanm3 1okasaj, 4To HauOoJbIlas pPeH-
Ta0EeTFHOCTD CKJIA/IBIBACTCS OT apeHIbl UMY-
IeCTBa. JTO CBSI3aHO C HU3KUMH 3aTpaTamMi
10 COJePKAHUIO CIAHHBIX B apeHy 0OBEKTOB
TaK Kak OOJbIIAas 4acTh W3 HUX TCPEHOCHT-
Ci1 Ha apeHJaTOpPOB U TOJBKO aMOPTU3ALIMS
Y HaJIOT Ha UMYIIECTBA OTPaXKaro0TCsI B pacXo-
JlaxX TPEIIpPUATHS.

PeHTabenbHOCTH BOIOCHA0XKEHUS BBIPOCIIA
npuMepHO Ha 20 % nanHblid GakT 00yciIoBIeH
CHUXCHUEM HE3aKOHHBIX BPE30K B CETh BOJAO-
CHAOXXCHUS TUCTAHIINH, & TaK K€ OCHAIIEHUEM
mpubopaMu ydera 4acTHOTO cekropa (paHee
HAYMCIICHUS TIPOU3BOJIIINCE TI0 HOPMATHBY).

Bricoka peHTabenbHOCTh OT MPOYUX YCIYT
B OCHOBHOM 32 CYET peajH3alyy Jieca B XJIbl-
crax. Cnenyer oOpaTuTh BHUMaHKE HA YCITYTY
MpeIoCTaBlieHNe B HaéM JKWIMIIHOTO (OHIa
xomrtanuu (manee JXX®K), koropas umeer ot-
pHIATENbHYI0 pEeHTa0eNbHOCTh, YTO CBA3aHO
B IIEPBYIO OYEPEIb C BBICOKON aMOpTH3alUei
U HAJIOTOM Ha UMYIIECTBO Ha 00beKTH JKDK,
a TaK e OTHECEHHEM 3aTpar Ha MpearpusiTue
[0 CONEPKAHMIO HE 3aCEJICHHBIX OOBEKTOB.
B 10 ke Bpemsi HU3KHI YPOBEHB JIOXOAOB CBSI-
3aH C JIBIOTHBIM II€EHOOOPa30BaHMEM apEH/IbI
JUIS1 paOOTHUKOB KOMITAHHH.

Crnemyer OTMETUTh, YTO OCHOBHBIMHU apeH-
JaTOpaMu M TMOTPEOUTENSIMA YCIYTH XOJIOJ-
HOTO BOIOCHAOKEHUS SBISIFOTCS TPEIIPH-
stus Bxoasamue B xonauar OAO «PXK]I» mu6o
TecHO B3ammMmozeicTyromue ¢ OAO «PX Iy,
YTO OTpPEAEsieT MOIXO0/l HEPHIHOYHOTO IIEHOO-
OpazoBanust 1151 JaHHBIX ycnyr. [lo cyTtu mpo-
HCXOJUT TepepacipesiesieHle T0X00B U pac-
xonoB BHyTpH xonguara OAO «PXKI».

B nenom npoBeneHHbIl aHANMN3 (PUHAHCO-
BOTO pe3yibTaTa OT MPOYHNX BUAOB JAESTeIHHO-
CTH TIOKa3bIBAET, YTO MPEINPHUATHE CIIOCOOHO
o0ecrieurnBaTh MOJOKUTEIbHBIN (HUHAHCOBBIH
pe3ynbrar. Pacxonbl Mo nepeBo30YHBIM BHIaM
JIEATEIBbHOCTH MOKPBIBAIOTCS LIEHTPAIU30BaH-
HbIM (DMHAHCHUPOBaHHEM Yepe3 WHCTPYMEHT
IJIaTeXHBIX OAIAHCOB M CHCTEMY OIOIKETOB.

OyHKIHOHNPOBaHHUE YPPEKTHBHON CHCTe-
MBI YIpPaBICHHSI pacxogaMu TpeOyeT CKBO3-
HOTO ydYeTa 3aTpar W Hanu4yus HHGOpMAaIUH
0 pacxofax, HayMHas ¢ MECTa MX BO3HHUKHO-
BEHUS, HOPMHUPOBAHUS PacXoflOB BCEX BHJIOB
PECYPCOB U CTUMYJIUPOBaHMS 3KOHOMHOTO HX
MCTOJIb30BaHusA. [Ipu STOM HEoOXoauM CTpO-
TUIl KOHTPOIIb COONIOACHNUS HOPM M TIOCTOSH-
HOE OTCJIEeXKMBAaHHE M3MEHEHHH B pacxomoBa-
HUU CPEJICTB HAa BCEX YPOBHAX YIIpaBIEHUS
MPOM3BOACTBOM C YYETOM H3MEHEHHUS 00b-
eMa TIepeBO30K, 1IeH, KauecTBa paboThl U ApY-
TuX (paKTOpOB.

[Ipu ceromHsAIIHEM MPUHIWIIE OTHECEHUS
pacxomoB B OAO «PXK/[» mo Bumam mesiTennb-
HOCTH M YKPYIMHECHHBIM TEXHOJOTHYECKUM
omepauusiM HET IMOJHOTO TOHUMAaHUS Ha-
CKOJIBKO 3()(EKTHBHO HCIOIB3YIOTCS PECYPCHI
Ha COJepXKaHHWe TOTO WM WHOTO MMYIIECTBA.
Hcnons3yss coBpeMeHHBIE WH(POPMAIOHHBIE
MOAXOABl JUIA pEIIeHUs] ITaHHOH MpoOIeMbl
B OAO «PXI» Obin mpensioxeH 1mo oObeKT-
HBIH yueT 3arparl. [71aBHOE oTIHuHMe IpeJio-
JKEHHOTO TMOAXO/A 3aKII0YaeTcsl B OTHECEHUU
MPSIMBIX 3aTpaT Ha OOBEKT, 110 KoTopoMy ¢op-
MHPYIOTCS pacXomnpbl. [4]

ITunorabiipoekT ObUT3amyen B 2019 romy
Ha Tpex nonuronax — KpacHosipckoit, Kanuann-
rpafckoil U I[IpUBOIKCKON KEIE3HBIX JOpOrax.
Jo ero 3amycka Obula mpoBeJeHA OTPOMHAS
paboTa 1o MepeKoANPOBKE OCHOBHBIX CPEICTB
M UX YyBA3KE C HOBBIM OTPACIEBBIM KIIACCH-
(MKAaTOPOM OCHOBHBIX CPEJICTB IKEJIE3HOIO-
POXKHOTO TpaHCIIOpPTa, MO 3aBENEHHUIO 3aKa30B
K KaxaoMmy oObekTy. CerofHs HpOEKT 3aiy-
IIEH Ha BCeX A0porax, HO MMEIOTCS HepelleH-
HBIE BONPOCHI TEXHHYECKOTO IIaHa, a TaK JKe
MpOOIEMBI C METOIUKON OTHECEHHS PacXOlOB
U, KaK CJIeJCTBUE, 00beMOM BBOIAMMOM HH(OP-
maimu B cuctemy TJIC/T®C u nocnenyroiei
koHconumanuen B cucreMax CY Y/[uP (cucrema
YIPABIEHYECKOTO y4eTa JIOXO0B U PAacXoIOB)
n CYUK (cucrema ynpaBiieHHsS HMYIIECTBEH-
HBIM KOMITIIEKCOM) [5].

OcHOBHBIE MTPOOJIEMHBIE BOTIPOCHI 3aKJIIIO-
YaroTCs B CIEAYIOLIEM:

— criopHast (HEKOppeKTHas) Kiaccuduka-
Hst 0OBEKTOB;

— pacxobl 10 00BEKTY MOYKET HECTH HE TOJb-
KO OaJtaHcozepKaTelb;
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— BCIIOMOTATeJIbHBIE O0BEKTHI MOTYT OBITh
3aKpPEIUICHBI HE 32 OTHUM OCHOBHBIM O0BEKTOM;

— 0OMIBbIIIOE KONMUYECTBO CTareil, 4To yBe-
JWYUBAET TPYIOEMKOCTh M PHCK HE TPABUIIb-
HOTO OTHECEHHS PacXo0B;

— 3a4acTyI0 TpeOyeTCs IOMOIIb CIICIIHANIH-
CTOB MTPOU3BOJICTBEHHO-TEXHUYECKHUX OTICIIOB
JUTS UACHTU(UKAIUU O0BEKTOB;

— Ha 00BEKTAaX TJe CTOUT MPHU3HAK TMOJHO-
CTBIO WJIM YACTHYHO C/IaH B apeH/ay HeT BO3-
MOKHOCTH (DOPMHUPOBATh 3aTPAThI.

[Toka He mpPEACTABIAETCS BO3MOXKHBIM
OLICHUTh 3(P(PEKTUBHOCTH JIAHHOTO IOIXO0/a,
TaK Kak MEepUOj] aHAJIM3a OYCHb Mall U CIle
MHOTOE MPEACTOUT peanu3oBatk. Ho B Oyay-
IIIEM HOBBIH ITOAXO ITO3BOJIUT:

— IOJIyYMTh HOBBIA BHJ YIIpaBlICHYE-
CKOW OTYETHOCTH ]ISl aHAJU3a U YIPaBICHUSI
HUMYIIECTBOM;

— aKTyaJIU3UPOBaTh HMH(OPMAIUIO O Te-
KYIIEM CTaryce M poiu O0bEKTa MMYIIEeCTBA
B IEATEIHHOCTH KOMIIAHHH;

— KOMIIIEKCHO OILIEHUTEL CTOMMOCTh BiIaje-
HUS ¥ COZIEpKaHMsI 00bEKTa UMYIIIECTBA;

— MO3BOJIUT C(HOPMUPOBATH PEIICBAHTHYIO
ce0eCTOMMOCTh OKa3bIBAEMBIX YCIIYT.

3aKjoueHue

Hdns  QyHKIMOHAJBHBIX MOIpa3aeNeHUN
xomrtanuu OAO «PX]1», kotopsie B Oombieit
CBOEH CTETEHH SIBIIIOTCS LIGHTPaMH PAaCXO/0B,
BaKHEUIIICH 3a/1aueii SIBJIACTCS MOCTPOCHUE -
(EeKTHBHOW CHUCTEMBI yNpaBICHUs 3aTpaTaMH,
KoTopas obecneunBaia Obl 5PPEKTUBHOCTH U3-
JEepKEK U y4eT 0COOEHHOCTEH B 3aBUCUMOCTH
OT (PyHKIHMOHAJIBHOTO M TEXHOJIOTHYECKOIO
nponecca npeanpuarusi. CoBpeMeHHbIE MOJI-
XOIbl K COBEpPIICHCTBOBAHHIO ITON CHCTEMBI
OCHOBBIBAIOTCSA MPEK/IE BCETO Ha AalbHENIIEN

JleTaau3alliy y4eTa U aHaliu3a 3arpat, u4To Mo-
3BOJIsIET (DOPMHUPOBATh OOBEKTHUBHYIO KapTH-
HY JUIS IPUHATHUS YIPABICHUECKUX PEIICHUH.
CoBpeMeHHBIE TTH(POBBIC TEXHOJIOTHH, pea-
JU30BaHHBIC B KOMIIAHWH, ITO3BOJISIOT B pe-
)KUME PEaJlbHOTO BPEMEHU KOHTPOIUPOBATH
nporecc GOPMHUPOBAHUS KIHOUEBBIX TEXHOJO-
TUYECKNX M (DMHAHCOBBIX TOKa3arenei. Bia-
JIEHNE TOCTOBEPHOH M cBexell mH(opManueit
MO3BOJISIET TIOHUMATh PEallbHOE TOJIOKEHUE
JIe] ¥ Ha OCHOBAHHMH 3TOTO TIPUHUMATE OTIepa-
TUBHO YIPABJICHUECKHE PEIICHUS JUIsl TTOBBI-
nreHust 3QQPeKTUBHOCTH (YHKIHOHHUPOBAHUS
U JIOCTH)KCHHUS YCTAaHOBIICHHBIX ITapamMeTpOB
MOJpa3/IeIeHHEM 1 KOMITAaHUEH B LIEIOM.
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