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From the 17th century to the present day, the theme of the East has been among the interests of composers of
different times and nations. As usual, orientalist composers who showed interest in oriental themes interpreted
them through the prism of their own musical style, and the nationality of the composer himself also imposed unique
features. It is well known that the vocal heritage of R. Strauss is diverse and has been undeservedly underestimated
by researchers until now. The subject of analysis of this article is the vocal cycle of R. Strauss. Strauss's vocal
cycle “Songs of the East” is a fine example of the late work of the German composer. In it, the composer for the
first time turns directly to the original samples of oriental poetry and skilfully combines the musical principles of
German song with oriental images. The aim of the article is to provide an insight into and a comparative assessment
of orientalism in the composer's chamber vocal music on the example of the song “Thre Augen” from the cycle

“Songs of the East”.

Keywords: song, vocal cycle, Orient, Orientalism, Songs of the East, Richard Strauss.

The East has always attracted the attention of
Western artists. Enchanting, magical, mystical, this is
how it appeared to European man. The fascination of
the Western world with the exoticism of the East gave
rise to such a cultural phenomenon as Orientalism. Ori-
entalism (from Latin orientalis - Eastern) is a recreation
of the conventional image of the East, its life and tradi-
tions in the work of Western artists. As the famous
American literary scholar E. Said writes: “The East
(Orient) is almost entirely a European invention, since
antiquity it has been a receptacle of romance, exotic
creatures, painful and enchanting memories and land-
scapes, amazing experiences” [1, p. 7].

The theme of the East has always excited the
minds of composers of different times: F. Couperin,
J. Rameau, W. Mozart, L. van Beethoven, F. Schubert,
G. Verdi, J. Brahms, G. Bizet, G. Puccini, H. Wolf,
G. Mabhler, C. Debussy, E. Satie, M. Ravel, in Russian
music - M. Glinka, M. Balakirev, A. Borodin, N. Rim-
sky-Korsakov, S. Rachmaninov and many other crea-
tors. As a rule, composers who showed interest in the
theme of the East interpreted it through the prism of
their own musical style; the composer's nationality is
also superimposed. For example, M. Balakirev's fa-
mous “Islamey”, despite its clearly traceable oriental
flavour, is truly Russian music. It is not by chance that
musicologist T. Tikhonova writes: “The model of the
Orient in each particular work is connected primarily
with the author's individuality, with what is important
to him in Eastern culture, as well as with his composi-
tional style” [2].

Thus, in Russian music, the Orient organically en-
tered the work of almost every composer, starting with
Glinka and the composers of the “Mighty Handful” and
ending with Soviet music. The appeal of Russian com-
posers to Eastern culture forms a special stylistic phe-
nomenon, which has been consolidated in history as
‘musical orientalism”, “Russian music about the East”
(B. Asafiev's terms). This is primarily due to Russia's
territorial location, its close ties with China, Japan and
other countries of Southeast and Central Asia [3,
p-150].

The theme of the East did not immediately become
so widespread in the West. The detachment of the
Western world, the policy of Eurocentrism in the minds
of Europeans, as researchers note, for a long time lim-
ited the knowledge of music, literature, painting and
culture of Eastern peoples. Only in the second half of
the XIX - early XX centuries, European composers be-
gan to take an active interest in Eastern music. It is at
this time actively establish ties between Europe and
Asia. At the beginning of the new century, translations
of Oriental poetry into European languages are created,
touring performances of ethnographic ensembles,
painting exhibitions are held. A landmark event for Eu-
ropean art was the performance of ethnic musicians
from China, dance ensembles from Java and Indonesian
gamelan in 1889 at the World Exhibition in Paris. This
served as a significant impetus in the development of
interest in the music of Southeast Asia. Thus, C. De-
bussy, inspired by the sound of the Indonesian gamelan
orchestra, wrote the work “Pagodas”, which was in-
cluded in the piano cycle “Estampas”. As the writer
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V. Hugo accurately noted “...the Orient as a thought or
as an image now occupies the imagination and minds
of all people... In the age of Louis XIV we were Hel-
lenists, now we are Orientalists. Never have so many
minds at the same time fumbled in this great abyss -
Asia” [4, p. 135].

German and Austrian composers were also influ-
enced by Eastern music and culture. Composers such as
G. Mabhler, R. Strauss, A. Schoenberg and A. Webern
began to actively address the theme of the East. During
his long life, Richard Strauss tried his hand at all musi-
cal genres and styles. In the composer's creative diver-
sity there was also a place for the theme of the East,
which is the least studied in musicology. As is well
known, he first attempted to convey oriental images of
ancient Judea in the opera “Salome” (1905). We know
from Strauss's diary entries that the composer had long
been interested in the world of the East. As the com-
poser noted, “operas on oriental and biblical subjects
lack oriental colouring” [5, p. 186]. In the opera “Sa-
lome”, Strauss finds his own style in “exotic harmony”
(Strauss's term). We can also find some oriental ele-
ments in the ballet “The Legend of Joseph” (1914) and
the opera “Helen of Egypt” (1928), in particular, in the
scene where the sons of the desert appear. It is notewor-
thy that in 1914 R. Strauss travelled through Greece
and Egypt. This journey probably enriched him, giving
him the inspiration to compose works on oriental
(“Songs of the East”, Songs Op. 67 from the “West-
Eastern Divan”) and ancient subjects (the operas “Ari-
adne on Naxos”, “Daphne” and “The Love of Danae”).
Already on the slope of his years, in 1940 the composer
wrote a symphonic work entitled “Japanese Solemn
Music”. Here the composer shows himself as a power-
ful symphonist, an heir to the traditions of Wagner and
Brahms. However, this work, the music of which cor-
responds entirely to the genre of the symphonic poem,
lacks the rich oriental flavour. Interestingly, “Japanese
Solemn Music” was written at the height of the Second
World War (1940) and dedicated to the Emperor of Ja-
pan.

Strauss's vocal legacy is the least studied layer of
the great composer's work. Over the course of his long
life, the composer expressed his most intimate thoughts
and feelings in them. At the same time, it was a kind of
laboratory in which Strauss perfected his unique com-
positional style. During his long, creative life, the com-
poser, according to various estimates, wrote more than
200 songs, but unfortunately only a few of them are per-
formed today. For a long time the composer's vocal
work was undeservedly overshadowed by opera and
symphony. Only in the last two decades has there been
an active study of the composer's unique song heritage.

In his vocal works Strauss is entirely in line with the
German and Austrian song tradition. As the musicolo-
gist E. Krause writes, “there is no doubt that Strauss the
lyricist originated from Schubert, Schumann and,
mainly, Liszt” [6, p. 290].

“Songs of the East” was written by the composer
in 1928 and belongs to the late period of his work. The
appeal to the theme of the East was dictated by the gen-
eral interest of the Western world in the enchanting im-
ages of Eastern aesthetics. It is important to note that
the East is shown in the most personal genre for the
composer - the song. As is well known, many research-
ers divide Strauss's song works into several groups:
love lyrics, landscape lyrics, satirical, social, lyric-psy-
chological, philosophical. Researcher O. Alferova in
her work “The Vocal Cycle of R. Strauss Flower Girls:
to the problem of style” singles out the vocal cycles
“Songs of the East” and “Lotus Petals” in a separate
group (Songs inspired by images of the East) [7]. It
should be noted that in the cycle “Songs of the East”
Strauss for the first time directly addresses oriental po-
etry. The vocal cycle Songs of the East for soprano is
based on the words of Persian poet Shirazi Hafiz and
Chinese classical poetry translated by Hans Bethge.
Songs No. 1, 2, 4 and 5 were written based on Hafiz,
and the song "Liebesgeschenke" ("Gifts of Love") from
the Chinese Flute. The special interest of the German
Romantics in the poetic heritage of the Persian poet Ha-
fiz should be emphasised. This was particularly evident
in the works of Brahms and Wolf. Shirazi Hafiz (circa
1225-1300) was a Persian poet and Sufi sheikh whose
poems are the pinnacle of Persian poetry, especially in
the ghazal genre. Let us recall that the genre of ghazal
(small lyric poem), as researchers point out, reaches its
perfect embodiment in the works of Hafiz. They exten-
sively praise sensual, earthly love. Hafiz's poetry, as
M. Kurgantsev, one of the researchers of the poet's her-
itage, emphasises, is a new frontier of world lyrics, an
important step on the way to comprehending the human
heart [8, p. 10]. The peculiarity of Hafiz's lyrics lies in
the fact that it is earthly love that appears in the ghazals
as the greatest value of existence, as a force equal in its
irresistibility to the natural elements. The triumph of
love according to Hafiz is a verdict to the forces of evil,
lies and violence, as modern French poet Louis Aragon
said “Speak only of love, everything else is a crime” [8,
p- 12]. The vocal cycle is dedicated to the singer Elisa-
beth Schumann and her husband, the conductor Carl
Alwin, with whom Strauss had a long association.
Many of the vocal works were written especially for E.
Schumann and performed by this remarkable vocalist
of the twentieth century.
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Hans Bethge
(1876-1946)

Richard Strauss's appeal to Chinese poetry is
noteworthy. It should be said that the collection of
translations The Chinese Flute was a landmark for
twentieth-century music. Published by H. Bethge in
1907, it was the first major publication to include free
translations of classical Chinese poetry. Poems from
The Chinese Flute became the literary basis for works
by G. Mahler, R. Strauss, K. Szymanowski,
B. Martinti, A. Schoenberg, A. Webern, K. Penderecki
and many other contemporary composers. The cycle
Songs of the East clearly shows a connection with
Mabhler and his “Song of the Earth” (1909), as indicated
by the literary basis and form of the Strauss cycle.
“Song of the Earth” is a symphony in songs by Gustav
Mahler for two soloists and orchestra. In form, the
symphony is close to a vocal cycle, which brings it
closer to Strauss's Songs. At different times the work
“Songs of the East” has had polar assessments and
significance in the composer's work. For example,
E. Krause, a researcher of Strauss's works, assesses this
cycle as “devoid of cogency”, which, in our opinion,
sounds subjective [6, p. 298]. Strauss's work is cur-
rently being reinterpreted, undeservedly forgotten
works are being restored and their significance is being
reassessed. Today, the cycle is still rarely found in the
repertoire of performers. In the mid-twentieth century,
the songs were part of the repertoire of the famous Ger-
man baritone Dietrich Fischer-Dieskau. In co-operation
with the brilliant accompanist Gerald Moore, he per-
formed many of Strauss's vocal works. In his autobio-
graphical book “Singer and Accompanist” G. Moore
examines in detail some of Strauss's songs, giving them
a high artistic assessment [9, pp. 245-251]. The main
theme of the cycle “Songs of the East” is connected
with love lyrics, with asceticism, philosophy, meta-
phorical expression characteristic of oriental poetry.
R. Strauss takes his own approach to the embodiment
of the images of the East. There is almost no artificial
imitation in the cycle. The composer interprets the East
in an original way, trying to avoid classical stamps, re-
fraining from the ornamentation characteristic of the
East in the melodic line and the complexity of the
rhythmic pattern, while at the same time complicating
the harmonic language and polyphonic fabric. Here we

see a mature master whose works are characterised by
complex harmonic structures and clarity of form.

The vocal cycle “Songs of the East” has a lyrical
and romantic character, which is generally typical of
the composer's vocal work. One of the features of the
cycle is the interpretation of the piano part, in which, in
our opinion, the central core, the "East" itself, is con-
centrated. The piano texture creates allusions to impres-
sionism, referring us to works by Satie, Debussy and
Ravel. The sequence of songs is given according to the
principle of contrast — key-scale, size, tempo, texture,
shape, character. Strauss builds a cycle from the most
clear and transparent in texture and melodic line of the
song "Thre Augen" ("Her eyes") to the last "Huldigung"
("Worship") with her complex vocal part with an abun-
dance of chromaticisms, deviations and texturally com-
plex piano accompaniment.

«Ihre Augen»

The cycle opens with the song "Thre Augen" ("Her
eyes") by Hafiz, which celebrates the enchanting
beauty of women. Below we present the literary text of
the song — the German original and the English transla-
tion of the authors of the work:

Deine gewdlbten Brauen, | Your arched brows, O
O Geliebte, beloved,

sind  Paradieseslauben, | Are bowers of para-
darunter ldchelnd dise; smiling below

die holden Engel deiner | Them, those sweet an-
Augen wohnen. gels, your eyes, abide.

Der Glanz, der durch die | A gleam,  spread

Welt gebreitet ist, throughout the world,

geht aus von diesen | Goes forth from these

Engeln, die den Schimmer | angels who brought

mitbrachten aus der Flur | with them

des Paradieses! The lustre from the
fields of Paradise!

Obviously, one of the most interesting questions is
the author's approach to the creation of Eastern images
and the ways of their embodiment. When analysing the
interaction between the Western and the Eastern, we
take into account the theory of multidimensionality put
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forward by Y. Azarova, in which the interaction of dif-
ferent cultures (West and East) is traced at three levels
of composition: semantic, stylistic and architectonic.
The semantic level implies familiarity with religious
and philosophical ideas of Buddhism, Taoism, Confu-
cianism. The principles of “connection of opposites”
(yin-yang), ‘“non-action” (wu-wei), “completeness”
(dharma), “emptiness” (shunyata). The stylistic level
involves borrowing not so much the actual musical ma-
terial as its spiritual code, which represents the Eastern
way of thinking, Eastern colour (intonation, rhythm,
metre, timbre, register). The architectonic level in-
volves the creation of new original artistic forms [10,
p.165-155].

It is noteworthy that, having numerous examples
of the embodiment of images of the East (Schumann,

Mendelssohn, Brahms and Wolf), R. Strauss ap-
proaches the embodiment of images of the East in his
own way. There is almost no artificial imitation in the
cycle. In his endeavour to show the East, the composer
tries to avoid in his music the stamps developed in the
work of his predecessors, refraining from the ornamen-
tation characteristic of the East in the melodic line and
the complexity of the rhythmic pattern, but at the same
time complicating the harmonic language and poly-
phonic fabric. However, from the first bars of the piano
introduction, in the shimmering eighth notes in the right
hand (major pentatonic), one can clearly hear the orien-
tal spirit of the cycle:

Richard Strauss, Op.77 N21

Moderato
e —_—==
. eSS 5SS AN
Piano P
ﬁg*'#:dtn——lgg—‘——:_—i—'
—— + i t 1 4t
£ -
N T l =
gﬁg\m, ' ylepp

Figure 1. R. Strauss, “Songs of the East”, “Ihre Augen”, introduction theme

According to the composer's comments, he uses in
the cycle a through-form characteristic of the vocal
works of F. Liszt and H. Wolf. An extended piano in-
troduction (an extended period of 10 bars) precedes the
vocal part. The tempo is Moderato, tonality C-dur, the
melody is cantilineal in character. The song is charac-
terized by a small tessitura from al - h2 (A of the first
octave - B of the second). The flexible plasticity of the
vocal melody, the subtlety of the harmonies and the re-
finement of the piano texture correspond to the image
that dominates Hafiz's poetic text.

One of the characteristic features of the compos-
er's construction of the tonal plan is the frequent ab-
sence of signs in the key, caused by frequent deviations
in tonality of both close and distant affinities (in the fu-
ture, the parallel major-minor serves as a basis for such
“colouring” through the introduction of side septactic
chords and their resolution).

We note the surprising interrelation of poetic and
vocal beginnings, which conveys the semantic nuances
and individual subtleties of the poetic text and even the
structure of the Oriental poet's verse. The latter can be
defined as one of the typical features inherent in the
song style of Strauss, who said: “the verse gives birth

to the vocal melody, and the piano amplifies and deep-
ens the content” [6, p. 294].

It is significant that the composer's creative exper-
iments in this sphere testify to the support and develop-
ment of the trend formed in the vocal music of H. Wolf,
G. Mahler and M. Reger. It should be recalled that the
names of these composers are associated with the emer-
gence of such a new genre hybrid, a type of song, as
“poem with music”. This genre innovation V. Vasina-
Grossman calls “the most characteristic in the lyrics of
the last third of the XIX - early XX century” [11, p.
304]. According to the composer himself, who gave
priority to verse over vocal melody, such an intellectual
problem as the relationship between music and words,
the correlation between the poetic text and melody, was
constantly in the centre of his attention, as were many
other brilliant creators.

The song “lhre Augen” is one of the most vivid
and imaginative in the cycle. It organically combines
the principles of romantic German song and impres-
sionism, manifested in particular in the harmonic
sphere, the use of harmonic shimmers and pentatonic
passages in the piano part. Arpeggiato chords and triol
pulsation give a specific oriental lightness and clarity
to the melodic pattern:
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Figure 2. R. Strauss, “Songs of the East”, “Ihre Augen”, piano texture fragment

The beginning of the vocal part exactly repeats the
melodic line set out in the first bars of the accompani-
ment. The texture in the piano part is extremely varied.
Based on the existing nine types of piano accompani-
ment, one can confidently say that the use and alterna-
tion of various types of texture is masterly.

Already in the introduction one finds a character-
istic feature of the song - the complete independence of
the piano part. But despite the apparent “freedom” of

I T

the accompaniment, the piano entirely follows the vo-
cal part, often duplicating the soloist's theme: the piano
finishes the soloist's work, continues the development
of the thematic material during pauses or sustained
notes. Three solo piano conductions can be distin-
guished throughout the song:

Introduction (Prelude) The most significant piano
conduction (10 bars). The piano introduction precedes
the soloist and contains the intonations of the vocal
part:

P -

Figure 3. R. Strauss, “Songs of the East”, “Ihre Augen”, holding the main vocal theme in the piano part

Middle section (interlude) The middle is a 4-stroke
passage. It serves as a preparation for the climax of the
piece: it begins with pp followed by cresc, in the last
bar and an exit on f, literally leading to the ‘top of the

source” (tension, tessitura). In the soloist's part, the cli-
max is given on the B-flat note of the second octave on
the word “Der Glanz” (“Shine”):

% - | - 1 ~ 1..——-3&—9{—1
Der
£ s b 3 - g ; 5 ) - ; e oyl —~ 5
m — T 1‘ ¥ _[cﬁalc f f b
.——-—-3..\ &
.J - =g 1 '\’ - 1 1
. = N % ®
bn. F b' 1
0 ; r‘ J'. ! =’ ; II 1,1 'I[ _=
Glanz, der durch die @~ Welt ge - brei - tet ist,

*

Figure 4. R. Strauss, “Songs of the East”, “Ihre Augen”, middle piano interlude

The tonal plan is G-dur, e-moll, Ges-dur. In this
fragment, R. Strauss turns to the sound imitation of in-
strumental tunes and overdubs, which are pentatonic in
their basis.

The conclusion (postlude) is a kind of emotional
and semantic quintessence of the main idea of the song,
despite its six-stroke form. Let us highlight the har-
monic diversity of this fragment, in which functional
harmony acquires a phonetic role - colouristic, out of
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harmonic context. In this way we can see features of
modality (and impressionism in the European context)
in the work of R. Strauss. The composer's virtuoso
manner of handling the tonal plan is characteristic of

the composer, and the further completion in C-dur fol-
lows:

e

Ak,

5

#*

Figure 5. R. Strauss, “Songs of the East”, “Ihre Augen”, piano postlude

We should also note such a feature as the presence
of large solo passages in the piano part, in which the
development of motifs of musical material is observed.
The presentation of solo fragments is also correlated
with “musical” layers. This allows us to speak of the
composer's inherent method of bringing the vocal cycle
closer to the genres of symphonic music. The same
principle is maintained by the composer in the follow-
ing songs of the cycle.

In comprehending the poetry of Hafiz, the master
of the ghazal, R. Strauss also adheres, as he said, to the
model and style he found in the other songs of the cycle
based on poems by the oriental poet - “Schwung”, “Die
Allméchtige” and “Huldigung”. In these songs he man-
aged to find an intonation and melodic sphere imbued
with subtle psychology, an interesting metrical organi-
sation and a flexible form. In terms of melodic pattern,
harmonic language and texture, the influence of Eastern
culture can also be traced. Strauss's intension to create
a West-Eastern synthesis, manifested in the subtle com-
bination of the musical features of two different cul-
tures, comprehension of the other essence and the abil-
ity to discover it in his music, is a powerful factor in
renewing and enriching not only the themes, imagery
and musical language, but also the very principles of
the approach to musical material in this innovative vo-
cal cycle.

Thus, in the vocal heritage of R. Strauss, a special
place is occupied by works related to Eastern culture,
themes and images of the East. The vocal cycle “Songs
of the East”, based on Hafiz, is an artistic phenomenon
of the late Romantic style. Richard Strauss, a daring in-
novator, connected in his search for the renewal of mu-
sical language, style and genres with new artistic trends
in musical art - Expressionism (a forerunner of Expres-
sionism), Impressionism, Symbolism, Neoclassicism,
remains to a greater extent an adherent of the traditions
developed in the works of F. Schubert, R. Schumann,
J. Brahms, H. Wolf, the last Romantic. Strauss's vocal
cycle “Songs of the East” is Strauss's significant musi-
cal steps towards the culture of the East, serving as a

confirmation of the fact that one of the characteristic
features of modern culture is the tendency to connect
the seemingly incommunicable, the interaction be-
tween the cultures of the West and the East, leading to
the contact between the past and the modern, the tradi-
tional and the new, the Western and the Eastern.
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AHHOTAIHSA

B pabore npencTaBieHbl pe3ysbTaThl MEPCOHU(PHUIMPOBAHHOTO aHAIN3a HECHEHU(PHYESCKUX CUCTEM TOJIOB-
HOTO MO3Ta XEHIIWH, B Bo3pacTe 30-35 et npu nepexoie 0T COCTOSTHUS MOKOsI K aKTUBHOW YMCTBEHHOU J€SITEIb-
HOCTH -CUET B yM€ - B JIHU CO CIIOKOHHOI1 MarHUTHOI 00cTaHOBKOM. Perucrparnust D21 npoBoauiack 0T OCHOBHBIX
obnacTeil Kopbl OOJBLIMX HOJYIIAPHIA C HCIIOIb30BaHIEM KOMITBIOTEPHBIX dHIEedanorpados «Neyron-Spektr-5»
1 «Neyrofax». BeIYHCIISUTICh HHACKCHI, aMIUIHTYABI M YaCTOTHBIC XapaKTEPUCTUKH OCHBHBIX CIICKTPOB ICKTPH-
YeCKOM aKTUBHOCTH. BEISBIEHOE B pe3ynbTaTe UCCIICA0BaHHS YBEIMYCHHE HHICKCA TeTa- PUTMa B BUCOYHBIX 00-
JACTAX MPHU PEIICHUH apU(PMETHICCKOI 3a]1a41 B TEOMarHUTHO CIIOKOWHBIE JIHU, OTPaXKaeT 0COOYIO POJIb TIOIKOP-
KOBO-KOPKOBBIX, B Y4aCTHOCTH THIIIOKaMIaJIbHO-TEMIIOPATBHBIX CBSA3CH B MPOLECCaX MBICIHUTEIBHOM JIesTeNbHO-
cti. B To ke Bpems Qopmupyercs Oosiee onTUManbHas CTpykTypa OO, 9TO JOCTUraercs YCHICHHEM
BOCXO/ISIIINX aKTUBHPYIOIINX MMOCHIJIOK HeCTIEIIM(UIECKUX CUCTEM, COTTPOBOXK/IAFOLIMXCS YUallleHHEM U TIOBbILIIe-
HHEM SHEPTUH KOPKOBOIl aKTHBHOCTH.

Abstract

The paper presents the results of a personalized analysis of non-specific systems of the female brain, at the
age of 30-35 years, when moving from a state of rest to active mental activity - mental arithmetic - on days with a
calm magnetic situation. EEG recording was carried out from the main zones of the cerebral cortex using the
Neuron-Spectrum-5 and Neurofax computer encephalographs. Calculations of indices, amplitudes and frequency
characteristics of the electrical activity spectrum were performed. The study revealed an increase in the theta
rhythm index in the temporal regions when solving an arithmetic problem on geomagnetically quiet days, reflects
the special role of subcortical-cortical, hippocampal-temporal connections in the processes of mental activity. At
the same time, a more optimal EEG structure is formed, which is achieved by strengthening the ascending activat-
ing impulses of non-specific systems, accompanied by an increase in the frequency and energy of cortical activity.

KaroueBble ciioBa: snekrpodniedanorpadus, 4aCTOTHO-aMIUIMTYAHBIN, HHJCKCHBII aHAIN3bI, CUET B yMe,
YKEHCKUM T0J1, CIIOKOMHBIE JTHH.

Keywords: electroencephalography, frequency-amplitude, index analysis, mental arithmetic, female gender,
quiet days.
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BBegenne. Bo3pacTHO-NOJOBBIE ACHEKTHI €S-
TEIBHOCTH TOJIOBHOTO MO3Ta B Pa3IMYHBIX (PYHKITHO-
HAJIBHBIX COCTOSHISIX SBIISIETCS MYJIbTHANCIUILINHAD-
HOU TIpoOJIeMOH, OXBaTHIBarOIIEH Kak (yHIaMEHTAIb-
HBIE, TaK W MPHUKJIATHBIC BOTIPOCHI JKU3HEICATEIIEHOCTH
opranmsMa. PaccmarpuBas OpraHH3M KakK CHCTEMY,
HaXOMAIIYIOCS B MOCTOSHHOM KOHTaKTE C OKpYKaro-
HIel cpeioid, UCCIICI0BAHIE BIIUSHUS BHEITHUX (haKTO-
POB Ha MO3TOBYIO JI€ATEIbHOCTh PAa3UYHBIX BO3PACT-
HBIX TPYIII XKEHIIWH U MY>XYHH, TpHoOpeTaeT 0codyro
3HAYMMOCTD JIJIsl TOHUMaHUs HEHPO(DU3UOIOTHYCCKIX
MEXaHU3MOB U pa3pabOTKU KIMHUKO-TIPOQUIAKTHYC-
ckux Meponpustuii. Cpenn pakTopoB BHEITHEH CpeIbl
0COOBII MHTEpEC BHI3BIBACT T€OMarHUTHAsE OOCTaHOBKA
3emutn, 3aBucsas ot coctossuus CoJHEeYHOH aKTHBHO-
ctu. Bempimky Ha ConHIIE W AOCTaBIICHHAs CKOPOCT-
HBIM BETPOM Ha 3eMIII0 MOHHM3MPOBAaHHBIC YACTHIIEI,
BBI3BIBAIOT M3MEHCHHWsSI MAarHUTHON  OOCTaHOBKH,
BIUIOTH JIO MATrHUTHBIX OYyph BBICOKOTO YPOBHSI.

[Ipomomxast cepur0 HCCIeIOBaHUMN, IMOCBSIICH-
HBIX BJIIMSHUIO TCOMArHUTHOW OOCTAaHOBKH Ha pa3jiuy-
Hble (DYHKI[HOHAIBHBIC COCTOSIHUS TOJIOBHOTO MO3ra
JKCHIIMH, B JAHHOW paboTe MPECTaBICHbI PE3YIbTaThI
MePCOHUHUITMPOBAHHOTO aHAIN3a HECHCIUYUICCKUX
CHCTEM IIPH IIEPEXO0JIC OT COCTOSIHHUS MOKOS K aKTUBHOH
YMCTBEHHOMW JI€ATEIbHOCTH B JHU CO CIOKOWHOM Mar-
HUTHOU cuTyanued. B mocnenyroniem miaHupyercs
MIPOBE/ICHUC aHAJIOTHIHBIX HCCICIOBAHUH IPH BO3MY-
IICHHU T€OMarHUTHOW 0OCTaHOBKH. B mocrtymHoM -
TepaType UMEIOTCS pabOTHI KacaroIIHecs H3YICHUS M-
HAMHKH 3JIeKTpodHIedanorpammel (I31") mpu cMeHe
(HhYHKIIMOHATBHBIX COCTOSHUIA, HO CTEIICHb TCOMArHUT-
HOW BO3MYIIIEHHOCTH B HUX He y4uThIBanacs (1, 2)

Metomnka. [[jis ycTpaHEHUs BIUSHUS UHIUBUTY-
aJbHBIX PA3NUYUN Ha Pe3yNIbTaThl MPOBEACHHOTO HC-
CJIeZIOBaHU, HAMHU MIPUMEHSINCH IEPCOHU(PUITIPOBAH-
HBI€ [TOIXO0/IbI Y aHAJIU3 U3MEHEHUHN y OJHOU U TOU ke
mmgHocTH. K ob6cnenoBanmro Ha GoHEe 10OPOBOIBLHOTO
coryacus OBLTH MTPHUBIICUYEHBI JKSHITUHEI B Bo3pacte 30-
35 meT, He WMEIOIIKE HEBPOJOTHYESCKUX M TCHXHYe-
ckux 3aboneBaHumMiA. lccieqoBaHue 3aKIIOYaIoCh B
(ukcamuu nekTposHIedarorpaMM € HCIIOJIb30Ba-
HHEM KOMIbIOTEpHBIX JHuedanorpadgoB «Neyron-
Spektr-5» u «Neyrofax» B COCTOSHHH CIIOKOWHOTO
60apCTBOBAHUS M IPH YMCTBEHHOM HAIPSKEHUH (B Ka-
YeCTBE MOJIEIH KOTHETUBHOM AESITETLHOCTH UCIIOJNIB30-
BaJICSl CUET B yM€) MPH 3aKPBITHIX Ta3ax. JKeHIIMHbI
BBITTOJTHSUTA apu(METHICCKYIO 3a]]ady B yME, COCTOsI-
IIYIO U3 IPOCTHIX 3a/IaHUI HA CIIOKCHHUE U BEIYUTAHUC

OJIHO U JIBy3HAuHBIX uHcel. 3ajaya (3a1aHue) MUupoKo
UCTIONB3YeTCA B MCHXO(MHU3HOIOTHIECKUX HCCIIEI0BA-
HUSIX U CITy>)KUT MHCTPYMEHTOM JUIS aKTHUBAIUHU OTIpe-
JETICHHBIX KOTHUTHBHBIX IPOIECCOB, IO3BOJIIONIINX
n3y4aTh, PEaKIMIO MO3ra Ha pa3lndHbIC CUTyanun. B
TaKUX UCCIECIOBAHUAX MOTYT NPUMEHSTHCS 33a4d Ha
BHUMaHHE, Ha IPUHATHE PEIICHHUH, 3a1IOMIHAHAE, YUC-
JIOBBbIE BBIUUCIICHHUS], AJIS TOCIEAYIOIEH OLEHKU U3Me-
HEHUH B DJIEKTPOPHU3HOJIOTHYECKUX [TOKA3aTeNsIX, Ta-
KHUX Kak putMbl OOI'. PacnonoxeHnue 31eKTpoaoB Co-
OTBETCTBOBANO MexayHapoaHou cxeme 10-20 %, ot
OCHOBHBIX oOnactell mpaBoil M JeBoi remucdeps
Mo3ra: J00HbX momrocoB (Fp2 u Fpl) nobubIX 007a-
creir (F4 u F3) uenrpamsupix (C4 nuC3) u TeMEHHBIX
30H (P4 P3), 3atemounsix otnenos (O2 u Ol), nepen-
HeBucogHbIX cermenToB (F8 u F7), nenrpansHO BHCOU-
HbIX (T4 u T3) u 3agaeBucouHbIX (T6 1 TS5) cermMeHTOB
KopbI. 715t aHann3a MOTy9eHHbIX JaHHBIX HCIIONIb30Ba-
muck 10 cekyHauble Oe3apredakTHbIe cerMeHTs D01,
obpabateiBaembie mporpammoii Heiiporn Crnexktp NET
¢upmbl Helipocodt. beuti npou3BeieHb! BbIYECICHUS
MHJIEKCOB, aMIUIUTY ]I ¥ YCATOTHBIX XapaKTePUCTHK JIJIs
CIIEKTPOB JIEKTPUUECKOI aKTUBHOCTH, COOTBETCTBYIO-
HIMX JeJbTa, TeTa, alb(a, HU3KOUYaCTOTHOMY OeTa-1 u
OblcTpoyacToTHOMY OeTa-2 nuama3oHaM. DJIEKTPO3H-
nedanorpaduueckie 3ayuch MPOBOAWINCH B THH CO
CTIIOKOITHO# reimoreoMarHuTHONW oOcTaHoBKOW Kp=1-
2. MHadopmanus o MarHUTHOH OOCTAHOBKE B TOpOJIE
Baky, mpenocraBisanace kadenpoit actpodusuku ba-
KHHCKOTO ["ocynapcTBeHHOTO Y HUBEpCHUTETA.
Pe3ysabTaThl Hcciief0BaHUSA M UX 00CyxKIeHHe.
B pesynbrare meprogoMeTpHYEcKOro aHajiu3a ObUIN
HOJY4YEHbl YaCTOTHO-aMIUIUTYIHBIC U MHJCKCHBIE Xa-
PaKTepUCTUKH OHOAIEKTPUIECKON aKTUBHOCTH OCHOB-
HBIX KOPKOBBIX O0JIacTell mpaBoil U JieBoi remucdep,
BbIsIBISIIOLIME CTPYKTYpY OII xkenuua 30-35 ner B
COCTOSIHUH TIOKOSI U NIPH PEIICHNUH apu(pMETHIECKON
3aJa4yd B TE€OMarHUTHO-CIIOKOMHBIE mnepuoabl. [lns
orpezeeHnss 0coOCHHOCTeH IMHAMUKHU TTOKa3aTeseit
90T mpu nepexoie U3 COCTOSHUS MOKOSI B HAIPSIKEH-
HOE, HAMHU IIPOBOJIMJICSI CPAaBHUTEIIBHBIH aHAJN3 CIIEK-
Tpa COOTBETCTBYIOIIMX IOKa3aTeNlel, ¢ MOCTPOCHHEM
TUCTOIPaMM, OTPAKAIOLIUX BEJIMYMHBI U3MeHeHul. Ha
puc.l u puc.2 mpencTaBICHBl HM3MEHEHHsS HHAEKca
JenbTa-puT™Ma M T€Ta-pUTMA 10 OCHOBHBIM 00JaCTIM
000UX MOJYIIApUH NIPU TEPEX0ie U3 OJHOTO (PyHKIIHU-
OHAJIBHOTO COCTOSIHHSA B IPYTO€ B CITOKOHHBIE THU.
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Puc.1 Huoexcuvl denoma-pumma npu ymcmeenHOM HANPANCEHUU 8 OMAULUU OM COCMOSAHUSL NOKOSL @ CHOKOUHbIE
onu I'opusonmans —KopKogvle 001acmu Mo3ed, 6epmuKailb OUHAMUKA GbIPAICEHHAA 8 BUOE — DASHUYbL MENCOY
BEUNUHAMY UHOEKCA OeNIbMA-PUMMA NPU cieme 6 yMe U 8 COCIMOAHUU NOKOSL.
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Puc.2 Unoexcor mema -pumma npu YMCmMeEEeHHOM HANPANCEHUU 6 OMAUYUU OM COCMOAHUS NOKOA 6 CNOKOlIHblEe
onu Ocmanvuvle 0003HAYCHUS meosice, 4mo u Ha pucl

Kak BHIHO M3 NpeACTaBICHHBIX JAHHBIX B CHO-
KOWHBIC JHU IEPEX0J B COCTOSIHUE pEIIeHUs apudme-
THYECKOH 3aJadil COIPOBOXKIAETCS CHIDKCHHEM HH-
JIeKca JeNIbTa-pUTMa MO BCEM KOPKOBBIM O0JIacTAM.
WHnekc Tera- nuama3oHa NpH NEpexoje U3 CIOKOH-
HOTO B COCTOsIHME HanpspkeHus npu Kp=1-2, (Ha ¢pone
MOHM)XEHUS B IPYTHUX 00JIaCTAX) YBETHUUBAJICS B TEM-
nopanpHbIX OTAenax. OOOCHOBAaHHO ITOJIATAIOT, YTO
(yHKIIMOHATbHAS AKTHBHOCTh B JMAla3oHE TeTa-
pUTMa CBSi3aHa C Pa3HOOOPa3HBIMH IICUXHYECKHMH
nporeccamMu. B yacTHOCTH, cYMTaeTCsl, 9YTO POCT CIIEK-
TpalbHON MOIIHOCTH PUTMA TETa- JUana3oHa YKa3bl-
BAaeT Ha MOBBIIIEHHOE YMCTBEHHOE HANPSDKEHUE MHIN-
BUJa M €ro TOTOBHOCTb K BBINOIHEHUIO 3aJaHUs
(3,4).YBenuueHne  CHEKTPabHOW  COCTaBIISIONIEH
pHUTMa TeTa- Tuara3oHa B 3IeKTpodHIehIOrpaMme Xa-
PaKTEepHO ST COCTOSHUI SMOLIMOHAIBHOTO HampsiKe-
HUSI, KOTHUTUBHON HArpy3KH U CBS3aHO C MPOIECCaMU
namsTé u o0ydenwus (4,5,6,7). u ¢ HecnieUPpUIECKUMHU
MIEPEMEHHBIMH - C YPOBHEM BHUMaHUS (8§).

B 3ajmauax, HampaBIEHHBIX Ha 3MHU30AUYECKYIO
HaMsTh, yCTAHOBIIEHA CBSI3b MEXAY POCTOM MOIIHOCTHU
TeTa -pUTMa M ycHenHocThio 3aroMunanus (10). Uc-
CJIC/IOBAHUSI YKa3bIBAIOT, YTO TPAHCKpaHWAJIbHAS CTH-

MyJISILUS] HA 9aCTOTE TE€TA-PUTA B ONPENEIECHHBIX OTAE-
JaxX KOPBI, TIPEK/Ie BCETO B MPEe(QPOHTAIHLHOM 1 Hapue-
TaJdbHON MPUBOAMUT K CUHXPOHM3ALMY HEHPOHHOM aK-
TUBHOCTH JAaHHOW YacCTOTHl M IOMOTAET BBIMOJIHATH
MHeCTHYecKue 3a1auu ¢ 6onbimm sddexrom (11, 12,
13). Tera-akTHBHOCTh paccMaTPHUBAIOT KaK OIUH U3
3JIEMEHTOB TPOIECcCca PEeryJIaLuy, MOIACP KUBAIOIINX
MexaHu3Mbl padoueit namstu (14).Tera-putm dukcu-
pyeTrcsl Ipu aJanTHBHBIX MEPECTPOiKax OpraHu3Ma B
OTBET Ha M3MEHEHHs OKpYyXaromeit cpeasl (15, 16, 17
), @ TAaKXKe B paMKax Pa3iIMIHBIX SMOIMOHAIBHBIX TPO-
meccoB (18) Ilpu BoCIpOM3BECHUN CAMBIX SPKUX U
00pa3HbIX aBTOOMOTrpaduIecKknx BOCIIOMHHAHUH yBe-
JMYMBACTCS CIIEKTPpaIbHASI MOLITHOCTH TeTa-puTMma (19)
W3 mpuBeneHHBIX JAaHHBIX MOXKHO CYAWTH YTO TeTa-
PHUTM CBsI3aH ¢ ()YHKIMOHHPOBAHHEM ITaMSTH, BHIMa-
HUS M FICCTICTOBAHNS HOBBIX HAaBBIKOB, M HEPA3PHIBEH C
COCTOSIHHEM 3MOIHOHAIBFHOTO HanpsokeHns (20) Meic-
JUTENbHAS JIeATEIBHOCTh CONPOBOXKIAACTCS —Iepe-
CTPOHKON CTPYKTYphI JIIEKTpOdHIIE(PaTOrpaMMbI, B
TOM YHUCIE€ U HU3MEHEHUSIMH MEUIEHHO-4aCTOTHOIO
CreKTpa akTuBHOCTH. (21, 22, 23). Ilpn aTOM yBenuye-
HUE MPOLEHTHOH BBIPAXKEHHOCTU BOJH MEJIEHHOTO
Jrana3oHa KOPpeaupyeT CO CTENEHbIO UHTEIEKTyalb-
Horo HanpspkeHus ( 24 ). Onupasics Ha TO, 4TO CTENEeHb
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MPOICHTHON MPEACTABICHHOCTH M MOIIHOCTH TETa-
pHUTMa TOJIOKHUTENLHO KOPPEIUPYET C YCHEIIHOCThIO
pelieHnsT KOTHUTUBHOW Harpysku ( 25,26,27 ), moiy-
YCHHbIC HAMHU JAHHBIE CO3BYYHBI C 3THMH PE3yJbTa-
TaMH, HO Mapajjie]bHO CBHJCTENBCTBYIOT O MPUOPH-
TETe NP ITOM TEMIIOPAJBHBIX 00IaCTEH.

Takum 00pa3oM BBISBIEHHOE HaMHU yBEJIHYCHUC
TeTa-WHIEKCA B BUCOYHBIX 00JIACTAX MPH yMCTBEHHON
HArpy3KH B CIIOKOWHBIC JHU, ITO-BHIMMOMY OTPaXKaeT
0Cc00YI0 pOITb 3TUX KOPKOBBIX OTAEIIOB, YYaCTBYIOIINX
B KOTHUTHBHBIX IIPOIIECCAX, HATIPABICHHBIX JJIS JOCTH-
JKCHHS TIOCTABJICHHBIX 3a7ad.

3 2 9 S R, B RS R @ e
LS00 08 LN SN S0 S0 A0 N LIS A LS M S o
K F X TP QLK PP IO

Puc.3 Unoexcol aﬂbd)a -pumma npu YmMCcnmeeHnHom HanpAMNCeHUU 6 Omauduu ont COCMoAHUA NOKOL 6 CNoKoliHble
onu Ocmanvuvle 0003HAYUCHUS meosice, 4mo u Ha pMC]

ITpu cMeHe QyHKIIMOHAIBEHOTO COCTOSIHUS, U3Me-
HEHUs IIpeTepreBal 1 UHACKC anbda-purma. [Ipu me-
pexoZie B COCTOSHHE IICHXWYEYKOTO HAalpsDKCHUS
HaOMoaeTcss CHIKEHUE WHJAeKca anbda-puTMa BO
Bcex otaenax (puc 3). Anbga-puT™ sBISETCS MMOKa3a-
TEJIeM 3pPEJIOCTH KOPHI FTOJIOBHOTO MO3Ta, €ro MOBIIIe-
HbIE IT0Ka3aTeNId B KayAalbHBIX 00JIaCTSIX MO3ra sBIIsi-
I0TCS MHAWKAaTOPOM €CTECTBEHHOT'O Ipoliecca OHTOre-
He3a B COOTBETCTBMM C BO3PAaCTHOM JAMHAMMKOM.
CymiecTByeT THIOTE3a, COIIACHO KOTOPOW dYacToTa
anb(a-puT™Ma OTPaKaeT YPOBEHb «KOTHUTHBHOW TIO-
TOBHOCTH», T.€. TIOTEHIMAILHON CIIOCOOHOCTH (DyHK-
[IMOHNPYIOIINX ceTel HEHPOHOB K JAESTEIBHOCTH B KO-
rHATHBHOM cdepe (28 ).Ha n3menenus B kaptuae D90
nokasaTtenell anba - pHUTMAa IPU KOTHUTHUBHBIX
Harpy3Kax y )KeHIIHMH YKa3bIBaIOT PsiJ] UCClIeAoBaTeneit
(29).Taxxe B psane paboT paccMaTpUBAETCS PEAKIUS
anbga puT™Ma Ha ycnemHocts o0y4enus (30, 31). As-
TOPBI OTMEYAIOT MOHIKEHUE MOILIHOCTH alib(ha- puT™Ma
NpU JUTUTENFHOW KOTHUTHUBHOM Harpy3ke Klimesch
(32), orMeuas, YTO MOHIKEHHUE MOIIHOCTH allb(a
pUTMa IIpH peleHnH apupMeTHIecKoi 3aJadu CBs-
3aHO C TEM, YTO TAKOTO POJIA JESITEILHOCT TpeOyeT 3a-
JeicTBOBaHUS paboveil maMsTH 3TO M BEJEeT K I0JaB-
JICHUIO Ha 3JeKTposHIedanorpamme anbda- puTMa.

Tak>ke OBIIIO YCTaHOBJIEHO, YTO BO BPEMSI BBINTOIHEHUS
KOTHUTHBHBIX 33/IaHUH HAOJIOAaeTCsl CHIKEHHE MOIII-
HoctH anbda-purma (33,34) Pasmuunble mcciemoBa-
TEJTU TI0Ka3bIBAIOT, YTO YPOBEHB NHKA ajb(da puT™Ma Io-
JIO)KUTEIBHO CBSI3aH C KOTHUTHUBHBIMH IIPOLIECCAMH,
BKJIIOYAs MaMsTh U OBICTPOTY Nepeaadyn nHPpopMauu
(35, 36), x0T HEKOTOpHIE CMEUUATHCTHI OTMEYAIOT
YMEHbIIEHNE MOIITHOCTH allb(ha-pruT™Ma Mocie JUIUTeIb-
HOU KorHuTHBHOM Harpysku ( 37 ). Klimesch (32 ) ot1-
MEUaeT, 4TO CHI)KCHHE MOIIHOCTH ajb(a-puTMa nocie
KOTHUTHUBHOH Harpy3KW, HalpHMep, IOCIe BBITOJIHE-
HUSI MaTeMaTHYECKOH 3a/1auy CBsI3aHa ¢ HEOOXO0IMMO-
CTBIO 3aJeiCTBOBaHNS paboydeil maMsITH, a 3TO MPUBO-
JWT K TIOJIaBJICHHIO allb(a-puT™Ma Ha JIIEKTpOdHIEeda-
norpamme. TakKe yCIEIIHOCTh BBITIOJIHEHUS PaOOTHI
CBSI3BIBACTCS C aCHMMETpPHUEH MOLIHOCTH aib(ha-purMma
(38). ABTOpamu IOKa3aHO, YTO TIPH YCIIEIITHOM BBIIIOJI-
HEHUHM BepOaNbHOM 3aJayM MOIIHOCTH anb(a-purMa
CHI)KaJIaCh B JISBOM IIOJIyLIAPHH, a IPU padoTe ¢ Ipo-
CTPAaHCTBEHHOM 3asaueil — B mnpaBoM. IlomyueHHble
HaMHU Pe3yJIbTaThl Kacaroluecsi N3MEHEHUH XapakKTe-
PHCTHK alib(a puT™Ma NpH CMeHe (PYHKIIMOHAIBHBIX CO-
CTOSIHUI COTJIACYIOTCS C pe3yJIbTaTaMH BBIIICyKa3aH-
HBIX HCCIIeJI0BaTeNeH.
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Puc.4 Hnoexcor bema-1 pumma npu ymcmeeHHOM HANPSNCEHUU 8 OMAUYUL OM COCTNOSHUSL NOKOSL 8 CNOKOUHbLE
onu Ocmanvhvie 0603HaueHUs medice, Ymo u Ha puc.
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Puc.5 Unoexcor bema 2 -pumma npu YmMCmeeHHOM HANPANCEHUU 6 OMAUYUU 0N COCMOAHUSA NOKOA Cnokoiinble
onu Ocmanvuvle 0003HAYUCHUS meosice, 4mo u Ha pucl

Puc 4 u puc 5 HaryAgHO IEMOHCTPUPYET, UYTO B
T€OMAarHUTHO-CIIOKOWHBIE THH IEPEXO0A B COCTOSHHE
BBITIOJTHEHHS 3a/ladd COIIPOBOXKIAETCS ITOBBIIICHHEM
WHJIEKCa BBICOKOYACTOTHOTO OeTa-putMma. bykcem (39)
yKa3bIBaJl Ha MOBBIIICHHE pUTMa OeTa-quanazoHa Io-
cle JUINTENbHONM KOTHUTUBHOM HAarpy3Ku PErHCTUPH-
pyemoe B IOOHBIX OTBeACHUIX. PUTMBI OeTa Tuana3zoHa
Yarie BCEr0 PErHCTPUPYIOTCS OT PPOHTAIBHBIX (JI00-
HBIH OeTa-puTM) M IEHTPAIBHBIX (POJaHIUYECKUIl
Oera- puT™M) oTBeieHHH 00enx remucdep. M3meHenus
OCHOBBIX XapaKTEPUCTHUK JIOOHOTO OeTa-puT™Ma HalIII0-
JIaeTcs IPH BHITTOJHEHNH KOTHUTUBHBIX 33714, HaIlpaB-
JICHHBIX Ha MPUHATHE PEIICHUH M OLIEHUBAHUE CTH-
MyJa. MccnenoBanus nokasany, 4TO ypPOBEHb MOIIHO-
cTu OeTa-pUTMa HampsMyl0 KOPPEIHpYyeT ¢ YPOBHEM
MeTa0OoIMYEeCKON aKTHBHOCTH B COOTBETCTBYIOIINX OT-
nemax mosra (40). Klimesch (41) mpenmonaraer, 4to

MTOBBITIICHUE MOIITHOCTH HIDKHEYACTOTHOTO OeTa puTMa
CBSI3aHO C YBEIMYCHHEM YCHIIM, KOTOPBIE HCIBITYe-
MBI JTOJDKEH TPYJIOKHUTD IS TOJIEPIKAHUS BRICOKOH
KOHIICHTPAIlU! BHUMAHWUS B IIPOIIECCe BRITIOHEHUS 3a-
nanuii. [lonukaHoBa (42) ycTaHOBMIIA, YTO B PE3YJib-
TaTe JUINTEIHLHOW KOTHUTHUBHOW HArpy3kd HaOIroaa-
eTCsl yBEJIMYCHHE MOIIHOCTU BCEro uana3oHa Oera
puTMa, BKIogaromiero 6era 1 u - Gera-2 moanuama-
30HBL.

JluHaMuKa IPOLIEHTHOM MpeICTaBICHHOCTH OeTa-
pUTMa IpU Mepexojie OT MOKOs K CYEeTy B yMe B CIIO-
KOMHBIE THH, CBUAETEILCTBYET 00 YCHUIICHUH BOCXOMS-
[IUX BIUSHUNA HanOoJee BHICOKHX 3BCHBEB aKTHBHPY-
IOLIMX MEXAaKHU3MOB HeCTIeU(PUIECKUX CHCTEM, Qop-
MUPYIOMIHAX ONTUMAITEHOE (hyHKIHOHATBHOE
COCTOSTHHE KOPKOBBIX 00J1aCTeH, HEOOXOAUMOE ISl 0~
CTHIXXCHMHSA ITOCTABJIICHHBIX ueneﬁ.
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Puc.6 Amnaumyoa anepa- pumma npu ymcmeeHHOM HANPAAICEHUU 8 OMAUYUU OM COCMOANUSA NOKOSL 8 CHOKOU-
Hule OHu. Ocmanvhvle 0003HAUeHUs Mmedice, Ymo u Ha puc. ]
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Puc.7 Amnaumyoa bemal-pumma npu yMCmMeEeHHOM HANPAAICEHUU 8 OMAUYUY OM COCMOAHUS NOKOSL 8 CHOKOUHbIE
onu Ocmanvhvie 0003HaAUeHUs. Mmedice, Ymo u Ha puc. |
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Puc.8 Amnaumyoa 6ema2- pumma npu yMCmeeHHOM HANPSANCEHUU 6 OMIUYUL O COCMOSIHUSL NOKOSL 8 CHOKOU-
uvie Onu. Ocmanvhvle 0003HaAYeHUS medice, Ymo u Ha puc. 1
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Kak BuzmHO U3 rucrorpamm (puc 7, 8) B reomar-
HUTHO CITOKOWHBIE THU TIOYTH BO BCEX 00JacTAX mepe-
XOJ K YMCTBCHHOMY HANpSKCHHIO BEICT K yBEIINYe-
HUIO aMIUTUTYBI PUTMOB alib(a- u OeTa- Tuana3oHoB.
XapaKTepuCTUKH allb(ha-puT™Ma MPETEPIICBAIOT H3ME-
HEHHS aMIUTATYIBI IPH H3MEHEHUH (QYHKIMOHATBHBIX
COCTOSIHUH MO3Ta, TIPH 3TOM TIOBBIIICHUE €T0 aMILTH-
TYJIbI CBU/IETEIBCTBYET 00 YCHUJICHUH TOPMO3HBIX IPO-
LIECCOB, a MOHM)KEHHE — 00 YBEIMYECHUH aKTHBAIIMOH-
HBIX. (43, 44). Hanumo HekoTOpoe He COOTBETCTBUE B
MOJYYEHHBIX HaMU JIJAaHHBIX: C OJHOM CTOPOHBI CHIKE-
HHE HUHJIeKca anbda-puTMa, ¢ ApYyroii-yBeIudeHue ero
amMmmuTyapl. Uto TpeOyeT mambHEWIIero IeTaabHOTO
paccMOTpEeHHS.

JlvHaMHKa aMIUTATYABl pUTMOB B CIIOKOWHBIE TIe-
pHOABI TIPH CMEHE MOKOSI YMCTBEHHOM Harpy3Kou CBHU-
JETeTbCTBYEeT O (OPMHUPOBAaHMHU CTPYKTypel OOI ¢

W& U2 N NG 2

-0,4

Dol o0, oSl . oD, oI o o
W AP O

OoJbIICH JHEPrHed, B JHUIA30HE OBICTPOYACTOTHBIX
PUTMOB, KOTOPBIE OTPaXKaroT 0oJIee ONTUMAJbHBIN Ba-
pUaHT (HYHKIHOHAIBLHOTO COCTOSIHHS, HEOOXOAMMOTO
JUTSL pEIICHNUS TIOCTaBICHHOM 3a/1aun.

YacToTHBIE XapKTEPUCTHKH PUTMOB, IpeTepIic-
BaJIK pa3nuuHbie m3MeHeHwus (puc 9, 10). [Tpu aTom, cy-
IECTBEHHBIC pa3iudus HaOMIOJAINCh B JTUAIa30Hax
TeTa- ¥ BRICOKOYACTOTHOTO OeTa- putMa. B 0ase Hayu-
HBIX JaHHBIX PACCMATPUBACTCS BIMSHUC PA3IUYHBIX
TUTIOB YMCTBCHHOW JIEATCIHHOCTH HA YACTOTHBIC Xa-
PAKTCPUCTHKH PHUTMOB TETa-JUMANa30HOB M CBS3H
MEXIy U3MCHCHHSMHU 3THUX PUTMOB U YCHCHIHOCTHIO
BEITIOJTHEHNsST KOTHUTHUBHBIX 3amad (9). Ilepexon ot
CIIOKOMHOTO COCTOSIHUSL COCTOSIHMSI K YMCTBEHHOM
Harpy3ske, IposBIsuIcS JUPGy3HBIM MOBBIIICHHEM Ya-
CTOTHI pUTMa TETa- AUANa30HA U BRIPAKSHHBIM ydaIie-
HHMEM BBICOKOYACTOTHOI'O O€Ta.

ey WY ey W

RN N2
PN N N S N

Puc.9 Yacmoma mema- pumma npu yMCmMEEeHHOM HANPSANCEHUU 8 OMIUYUU OM COCMOSIHUSL NOKOSL 8 CHOKOUHbLe
onu Ocmanvhvle 0603HaueHUs medice, umo u Ha puc. 1
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Puc.10 Yacmoma 6ema 2 pumma npu yMCMEEHHOM HANPANCCHUU 8 OMAUYUU OM COCMOSHUS NOKOSL 8 CHOKOUHble
onu Ocmanvhvle 0603HaUeHUs medice, Ymo u Ha puc.

HpOBeI[GHHOC HcCJICA0BAHNE, CBUIACTCILCTBYIOT
0 TOM, 4YTO IIpH NIEPEXOAC OT COCTOSIHUSA MTOKOS K aKTHUB-

HOM MBICIUTEIIEHON ACATCIIbHOCTHU BBIPAXKCHHBIC U3MC-
HCHUS TPOCICIKHUBAIOTCA B XapaAKTCPUCTHKAX 4YaCTOT,
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aAMIUTUTYZ W TPOIICHTHON MPEACTABICHHOCTH, TJIaB-
HBIM 00pa3oM, pUTMOB MEJUICHHOTO U OBICTPOTO JHa-
Ma30HOB. YBENWYECHHE WHIIEKCA TeTa- PUTMA B BHCOY-
HBIX 00JTACTSAX MPH PEIICHUH apUPMETHISCKOH 3a1a9n
B TEOMAarHWTHO CIIOKOWHBIC IHHU, OTPakaeT 0coOyro
POIb TOAKOPKOBO-KOPKOBBIX, B YaCTHOCTH THITIIOKAM-
MaJIEHO-TEMITOPANBHBIX CBS3€H B IpoIeccax MBICIH-
TEJILHOM JIeATeNbHOCTH. B TO 7ke Bpemsi, B poLiecce pe-
aM3alUH 3aJJaHNs B CTIOKOMHBIC T€OMAarHUTHBIC TICPH-
onbl (opMupyercs Ooyiee onTHUManbHas CTPYKTypa
33T, uTo HOCTUraeTcsl yCHICHUEM BOCXOISIINX aKTH-
BUPYIOLIMX MOCBUIOK HECTEIH(PUIECKUX CHUCTEM, CO-
MIPOBOYKIAIOIINXCS yJallleHNeM ¥ TIOBBIIICHHEM YHep-
TUU KOPKOBOM aKTHBHOCTH. Pe3ynbTaThl HACTOSILErO
WCCIICIOBAaHMS SIBIISTIOTCSI OCHOBOHM JJISI TPOBEICHHUS
CPaBHHUTEIHHOTO aHAIHM3a AHAJOTHYHBIX NAHHBIX MO-
JIOJBIX JKCHIIWH TIPH BO3MYIICHUH T€OMarHUTHOH 00-
CTaHOBKH.
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Abstract

Shusha and its surrounding areas, located in the Lesser Caucasus, represent a unique montane-forest ecosys-
tem characterized by a high diversity of shrub and subshrub life forms. These plants not only form structural
components of the landscape but also perform essential ecological functions, including soil erosion prevention,
slope stabilization, formation of phytocoenoses, and provision of food and shelter for local fauna. Through geo-
botanical route surveys conducted in the Shusha region, the distribution and biomorphological traits of shrub and
subshrub species such as Juniperus foetidissima, Corylus avellana, Rhamnus pallasii, Rubus subg. rubus, Prunus
cerasifera, Prunus spinosa, Berberis vulgaris, Mespilus germanica, Rosa canina, Crataegus pentagyna, Ribes
nigrum, Ribes uva-crispa, Euonymus velutinus, and Cornus mas were documented. Many of these species are
endemic, relict, and genetically valuable for the region, and their richness in bioactive compounds highlights their
pharmacological and ethnobotanical importance. The results indicate that shrubs and subshrubs play a key role in
ecosystem services, particularly in vegetation restoration and successional processes. This study provides a com-
prehensive assessment of the ecological, economic, and pharmacological significance of shrubs and subshrubs in

the Shusha region, offering a scientific basis for their conservation and sustainable management.
Keywords: Shusha region, shrub and subshrub biodiversity, montane-forest ecosystems, phytocoenotic struc-

ture, bioactive compounds.

Introduction

The city of Shusha and its surrounding areas con-
stitute one of the mountain-forest zones of the Lesser
Caucasus with the highest levels of biodiversity. The
region’s rugged topography, diverse microclimatic
conditions, mosaic soil cover, and intensity of anthro-
pogenic disturbances have created favorable conditions
for a rich variety of plant life forms (Table 1). Among
this floristic diversity, shrubs and subshrubs occupy a
particularly important place. They are not only struc-

tural components shaping the appearance of the land-
scape but also key functional groups that ensure eco-
system stability.

The ecological role of shrub and subshrub species
includes regulating soil-carbon balance, reducing ero-
sion, structuring phytocoenoses, and providing food
and shelter for fauna. Many of the life forms distributed
in the Shusha territory are endemic, relict, or rare spe-
cies, which increases their genetic and taxonomic
value.

Table 1.

Key Climatic and Topographic Indicators of the Shusha Region

Altitude above sea level
Annual temperature variations
Annual precipitation amount

1,300-1,800 m
min: -4 °C, max: +19 °C
700-800 mm

In recent years, in the context of restoration and
reclamation activities carried out in Shusha, the ecosys-
tem services provided by shrubs and subshrubs have
become even more relevant. They play a leading role in
soil regeneration and the recovery of vegetation cover
during the initial stages of succession, thus contributing
significantly to biodiversity conservation. Therefore,
studying the ecological, biogeographical, and func-
tional importance of Shusha’s shrub and subshrub flora
provides a scientific basis for the sound management of
the region’s natural resources and the development of
sustainable restoration strategies (Botanika Institutu,
2025).

The city of Shusha and its surrounding territories,
as part of the unique mountain-forest ecosystem of the
Lesser Caucasus, are characterized by a rich shrub and
subshrub flora (Qurbanov, 2024). These life forms play
an essential role in preserving the region’s biodiversity,
ensuring ecological stability, and maintaining the resil-
ience of phytocoenoses.

The role of shrubs and subshrubs distributed in the
Shusha region in biodiversity and their utilization pro-
spects can be summarized as follows:

1. Maintaining ecosystem stability

Shrubs and subshrubs possess strong root systems
that prevent soil erosion and stabilize slopes. Repre-
sentatives of the genera Juniperus, Rosa, Berberis,
Paliurus, Cotoneaster, and Spiraea perform important
ecological functions in reducing landslides on Shusha’s
steep terrain.

2. Key elements in the structure of phytocoenoses

These plants shape the mosaic structure of moun-
tain-meadow and forest-edge phytocoenoses, ensuring
both vertical and horizontal stratification of vegetation.
Through their xenomorphic and psychromorphic adap-
tations, shrubs and subshrubs are capable of withstand-
ing harsh mountain climates, thereby increasing the re-
silience of plant communities.

3. Carriers of genetic and taxonomic diversity

Numerous endemic and relict species occur
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among the shrubs and subshrubs distributed in Shusha
(e.g., Juniperus foetidissima, Berberis vulgaris, Rham-
nus pallasii). These species provide insights into the re-
gion’s paleobotanical past and are of special im-
portance for the preservation of the gene pool.

4. Sources of habitat and food for fauna

Shrubs and subshrubs create favorable microhabi-
tats for birds, small mammals, and insects. Species such
as Rosa canina, Berberis vulgaris, and Crataegus pen-
tagyna provide fruit that serves as food for birds and
play an important role in seed dispersal (Osgarov,
2016).

5. Ecological resilience to anthropogenic impacts

In the restored areas of Shusha, shrubs and sub-
shrubs play a leading role during the initial stages of
succession. They improve soil structure, accelerate hu-
mus accumulation, and facilitate the recovery of forest
cover.

6. Potential for biocontamination resistance and
climate-change adaptation

These life forms exhibit resilience to high-stress

Susa
Shusha

factors (drought, temperature fluctuations, soil salinity,
and anthropogenic pollution). Such characteristics al-
low their use as bioindicators for ecological monitor-
ing.
7. Significance for pharmacology and ethnobot-

any

Shrub and subshrub species widely distributed in
Shusha - such as Berberis, Rosa, Rubus, Crataegus,
Corylus, Rhamnus, Prunus, Juniperus, Mespilus, and
Ribes - are rich in biologically active substances and
have been traditionally used as medicinal plants. Their
therapeutic properties enhance the region’s phytothera-
peutic potential (Serdarova, 2022; Ibadullayeva, 2024).

Materials and Methods

The research was conducted in 2025 within the
mountain-forest and subalpine landscapes of the city of
Shusha and its surrounding territories (Figure 1). To
study the vegetation cover, the geobotanical route
method was applied (Shetekauri & Kikvidze, 2018;
Miillerova et al., 2020).

/},4' b A0 (8
it 2000m

Figure 1. General Morphological Structure of
Corylus avellana

1. Route organization.

Research sites were selected with consideration of
the region’s mosaic relief. The route was planned in the
following sequence:

Shusha city - Dashalti gorge - Topkhana forest
massif - Zarisli direction.

An elevation range of 1450-1750 m was covered
along the route. Every 200-300 meters, the composition
of the vegetation was visually assessed, and dominant
and associated shrub and subshrub species were rec-
orded.

2. Geobotanical observations.

At each observation point, the following parame-
ters were documented:

e Dominant and subdominant shrub and sub-
shrub species

e Biomorphological characteristics of plants
(height, branching type, green biomass, condition of
generative and vegetative organs)

e Phytocoenotic state and the structure of plant
groupings

The geobotanical approach described by
Shetekauri & Kikvidze (2018) served as the methodo-
logical basis for the observations.

3. Sample collection.

For optimal morpho-anatomical analysis, 3-5 indi-
viduals of each shrub or subshrub species encountered
along the route were sampled. For each specimen, the
following information was recorded:

e Geographic coordinates of the collection site

e Elevation

e Plant species and a brief morphological de-
scription

The collection process was carried out in accord-
ance with field flora study principles described by Miil-
lerova et al. (2020).

4. Preparation of herbarium specimens.

The collected materials were processed following
classical herbarium methods (Bridson & Forman, 2019;
Shipunov, 2019):

e Specimens were placed in field presses be-
tween sheets of paper.

e In the laboratory, they were dried completely
in a ventilated dryer at 45-50 °C.

e A label was prepared for each specimen (spe-
cies name, locality, date, collector).

e Completed herbarium specimens were coded
and incorporated into the Herbarium Fund of the De-
partment of Biology named after Valida Tutayuk at the
Azerbaijan State Agricultural University.
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Biomorphological Characteristics and Phar-

macological Significance of Shrubs and Subshrubs

[T
| L X

Distributed in the Shusha Region
Corylus avellana L.

Figure 2. General
Morphological Structure of
Corylus avellana

Corylus avellana is a perennial shrub or small tree
belonging to the family Betulaceae. Its natural distribu-
tion includes Europe, the Americas, and Asia Minor.
This species grows at altitudes ranging from 10 to 1700
meters above sea level and is primarily shade-tolerant,
preferring temperate and humid conditions. C. avellana
can live for 80-100 years and reach a height of 3-9 me-
ters. The canopy is dense and highly branched (Figure
2). The stem diameter ranges from 15 to 18 cm, while
the leaves measure 5-9 cm in width and 6-12 cm in
length. Leaves are rounded, ovate-rounded, or oval
with serrated margins. The plant undergoes autumnal
leaf shedding. Young shoots are light brown, and the
bark of mature stems turns light gray.

Flowering occurs from February to March, pro-
ducing monoecious flowers of various types. Fruit rip-
ening takes place in August-September. While the plant
naturally propagates through seeds, vegetative propa-
gation is also possible.

The biochemical composition of C. avellana fruits
includes fatty acids such as oleic, linoleic, palmitic,
stearic, palmitoleic, and linolenic acids. Protein content
ranges from 12.61% to 18.69%, with amino acids in-
cluding glutamic acid, aspartic acid, alanine, serine,
glycine, proline, tyrosine, arginine, leucine, valine,
phenylalanine, isoleucine, threonine, lysine, histidine,
and methionine. Vitamins present include fat-soluble
vitamins such as retinol (vitamin A), a-tocopherol (vit-
amin E), y-tocopherol, 5-tocopherol, and water-soluble
vitamins such as vitamin C, niacin, B6 (pyridoxine), B1
(thiamine), B2 (riboflavin), folic acid, and biotin
(Gunes et al., 2010; Shataer et al., 2021).

The fruits of C. avellana are of significant nutri-
tional value and are widely used in confectionery pro-
duction. Due to the durability of its wood, the species
is also used as raw material for furniture, baskets, and
other products.

__Rhamnus pallasii Fisch. & C.A.Mey.

Figure 3. General
Morphological Structure of
Rhamnus pallasii

Rhamnus pallasii is a low-growing shrub belong-
ing to the family Rhamnaceae (Figure 3). The plant can
reach up to 3 meters in height. Its branches are arranged

alternately and bear thorns. Leaves are narrow and lan-
ceolate, measuring 20-30 mm in length and 4-6 mm in
width.

Flowering occurs in June, with clusters of 10-12
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flowers emerging from the axils of the leaves. Flowers
are small, grayish, and may be either petalled or apet-
alous. Fruits ripen in October, producing black berries
with a diameter of 4-5 mm.

R. pallasii possesses a rich biochemical composi-
tion. The main classes of bioactive compounds identi-
fied in the plant include anthraquinones, flavonoids,
naphthalene terpenoids, alkaloids, steroids, organic ac-

ids, and essential oils. From a pharmacological per-
spective, the plant exhibits anti-inflammatory, antibac-
terial, antifungal, antimalarial, antioxidant, antiprolifer-
ative, and cytotoxic properties. It is also used for wound
healing, blood purification, improvement of circula-
tion, treatment of sexually transmitted infections, di-
gestive and liver disorders, and support of the endo-
crine and nervous systems (Nigussie et al., 2021).
 Rubus subg. rubus

gl

Figure 4. General
Morphological Structure of
Rubus subg. rubus

Rubus subg. rubus, belonging to the family
Rosaceae, is a shrub species with a perennial root sys-
tem. Under natural conditions, its stems grow densely
and intertwined. Each stem is biennial: in the first year,
it emerges and grows intensively, reaching a length of
3-9 meters and bending to creep along the ground. In
the second year, the stem ceases elongation, and its
buds develop into inflorescences. Flowering occurs in
late spring and early summer. Flowers have five white
or pale pink petals, with a total diameter of approxi-
mately 2 cm.

The leaves are compound in structure, typically
consisting of 5-7 leaflets attached to the petiole by short
stalklets (Figure 4). The plant possesses short, curved,
very sharp thorns, located both on the stems and along
the central vein on the lower surface of the leaflets.
Rubus subg. rubus is a hardy plant capable of develop-
ing even in nutrient-poor soils.

identified in the plant, including alkaloids, flavonoids,
tannins, saponins, glycosides, terpenoids, sterols, car-
bohydrates, polyphenols, anthocyanins, ellagic acid,
salicylic acid, triterpenic acids, rubitic acid, and ascor-
bic acid (vitamin C). The roots are particularly rich in
saponins and tannins, the leaves in flavonoids and tan-
nins, and the fruits in polyphenols, anthocyanins, el-
lagic acid, salicylic acid, fiber, and other compounds
(Verma et al., 2014).

From a pharmacological standpoint, the plant has
antimicrobial properties and is used against infections.
It exhibits anti-inflammatory effects, protects mucous
membranes, and has a positive impact on the digestive
system. The fruits are a strong source of antioxidants.
The species contributes to the regulation of the blood
and endocrine systems, the respiratory system, and
demonstrates anticancer activity.

Prunus cerasifera Ahh.

Figure 5. General Structure
and Fruit Morphology of
Prunus cerasifera

Prunus cerasifera is a shrub or small tree belong-
ing to the family Rosaceae and can grow to a height of

8-12 meters. The leaves are ovate and measure 3-7 cm
in length (Figure 5). The plant flowers in early spring,
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before leaf formation. The flowers are white, composed
of five petals, and measure 2-3 c¢m in diameter. Fruit
ripening occurs from July to September. P. cerasifera
has a wide natural distribution across various regions of
Azerbaijan, including forested areas.

The biochemical components identified in P.
cerasifera include protocatechuic acid, vanillic acid,
rutin, gallic acid, catechin, chlorogenic acid, caffeic
acid, syringic acid, p-coumaric acid, ferulic acid, o-
coumaric acid, phloridzin, citric acid, malic acid, suc-
cinic acid, fumaric acid, vitamin C (ascorbic acid), and
other compounds (Celik et al., 2017).

Due to its high content of phenolic compounds and
other bioactive substances, the plant exhibits strong an-
tioxidant properties. It is also a source of mineral ele-
ments such as potassium, copper, magnesium, iron, and
zinc, which contribute to the regulation of metabolic
processes. The fruits are rich in pectin components,
which have positive effects on the digestive system and
help reduce cholesterol levels (Dunaevskaya et al.,
2021). The fruits of P. cerasifera are consumed fresh
and are also used in the preparation of pastila and vari-
ous jams.

Prunus spinosa L.

Figure 6. General Structure and Fruit Morphology of Prunus spinosa

Prunus spinosa, a shrub or subshrub of the family
Rosaceae, can grow up to 5 meters in height. Its
branches are densely arranged and covered with stiff
thorns. Leaves are oval, measuring 2-4.5 cm in length
and 1.2-2 cm in width, with serrated margins. The plant
flowers before leaf emergence, producing flowers ap-
proximately 1.5 cm in diameter, each with five cream-
white petals. Fruits develop in autumn, reaching 10-12
mm in diameter and exhibiting a violet-blue coloration
(Figure 6).

The species is native to Europe, Western Asia, and
northwestern Africa and naturally occurs in various re-
gions of Azerbaijan, particularly in forests and shrub-
lands.

P. spinosa is rich in phenolic compounds, includ-
ing chlorogenic acid, caffeic acid, rutin, gallic acid, cat-
echin, protocatechuic acid, syringic acid, p-coumaric

acid, ferulic acid, phloridzin, malic acid, citric acid,
succinic acid, fumaric acid, and vitamin C (Celik et al.,
2017). The high content of polyphenols and anthocya-
nins confers strong antioxidant and anti-inflammatory
properties, aiding in the neutralization of free radicals
and protection against oxidative stress. Its pharmaco-
logical activities include improvement of endothelial
function, regulation of insulin sensitivity, reduction of
diabetes risk, antidiarrheal, astringent, antidyenteric,
antimicrobial, antiviral, anti-atherosclerotic, antithrom-
botic, and anticancer effects.

Fruits of P. spinosa are utilized in the food indus-
try in both dried and fresh forms and can serve as natu-
ral colorants. Additionally, the species has been identi-
fied as suitable for soil restoration purposes (Bei et al.,
2024).

Juniperus foetidissima Willd.

Figure 7. General
Morphological Structure
of Juniperus foetidissima
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Juniperus foetidissima, a tree or shrub of the fam-
ily Cupressaceae, can grow up to 5-6 meters in height
(Figure 7). The species exhibits two types of leaves: on
young, dark green shoots, the leaves are needle-like and
8-10 mm long, whereas on older stems, they are scale-
like, rhombic in shape, and 2-3 mm in length. The cones
of J. foetidissima begin to form from late April to early
June, with maturation taking nearly two years. Mature
cones are blue-black, 7-13 mm in diameter, and resem-
ble berries in appearance. The species is naturally dis-
tributed in the eastern Greater Caucasus, the northern
and southern parts of the Lesser Caucasus, and the
mountainous regions of Nakhchivan in Azerbaijan.

J. foetidissima is rich in phenolic compounds, in-

cluding catechin, epicatechin, quercitrin, rutin, and
R ‘s‘.

quercetin-3-O-glucoside. It also contains monoterpenes
such as sabinene. Extracts of the plant exhibit antioxi-
dant activity, neutralizing reactive oxygen and nitrogen
species and inhibiting lipid peroxidation. Its anti-in-
flammatory properties make it useful in treating inflam-
matory conditions. Traditionally, the species has been
used for the common cold, urinary tract and kidney in-
fections, bronchitis and pneumonia, dysentery, stomach
pain and diarrhea, as well as to regulate menstruation
and relieve pain. Additionally, J. foetidissima is em-
ployed as an aromatic spice, in the production of alco-
holic beverages, aromatherapy, perfumery, and other
applications (Lesjak et al., 2013).
Berberis vulgaris L.

Figure 8. General
Morphological Structure of
Berberis vulgaris

Berberis vulgaris, a shrub belonging to the family
Berberidaceae, can grow up to 1.5-2.5 meters in height.
Young shoots are yellow-brown, while older stems are
gray. Thorns on the stem can reach up to 2 cm in length.
Leaves are delicate, elliptic or obovate, light green in
color, with ciliate-serrated margins.

Flowering occurs from May to June. Flowers are
pale yellow and form racemose clusters up to 6 cm in
length. Fruits mature in August-September, producing
berries that are bright red or sometimes yellowish-red,
approximately 12 mm long (Figure 8).

B. vulgaris is a mesoxerophytic plant growing at
altitudes up to 1800 meters, commonly found in forests,
forest edges, and shrublands. Its natural distribution
spans Europe and Asia Minor, and within Azerbaijan,
it occurs from lowlands to the middle mountain zone.

The plant contains a variety of bioactive com-

pounds in different organs, including phenolics, flavo-
noids, tannins, glycosides, saponins, steroids, terpe-
noids, vitamins C, K, and A, and major alkaloids such
as chlorogenic acid, berberine, oxyaconthine, ber-
bamine, berberubine, columbamine, catechin, caffeic
acid, gallic acid, and anthocyanins. Berberine is the
principal alkaloid, exhibiting antioxidant, anti-inflam-
matory, hypoglycemic, and hypolipidemic activities.

Traditionally, B. vulgaris has been used to treat fe-
ver, cough, liver diseases, depression, hyperlipidemia,
and hyperglycemia. Pharmacologically, it possesses
anticancer, anti-inflammatory, antidiabetic, antioxi-
dant, antibacterial, analgesic, antinociceptive, and
hepatoprotective properties. The fruits are also utilized
in the food industry for producing juices, jams, and
marmalades (Rahimi-Madiseh et al., 2017; El-Zahar et
al., 2022).

Mespilus germanica L.
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Figure 9. General Structure and Fruit Morphology of
Mespilus germanica

Mespilus germanica, a large shrub or small tree of
the family Rosaceae, ranges from 1.5 to 4 meters in
height. The stem is thorny with grayish-brown bark.
Leaves are dark green, elliptic, measuring 8-15 cm in
length and 3-5 cm in width. The species is deciduous,
with foliage turning red in autumn. Flowering occurs
from May to June. Flowers have five heart-shaped
white petals, with a diameter of 2-5 cm. Fruits mature
in late autumn, measuring 2-3 cm in diameter, with a
red-brown coloration (Figure 9). M. germanica is found
at altitudes up to 1100 meters and naturally occurs in
the Caucasus, Asia Minor, and southeastern parts of the
Balkan Peninsula.

The fruits, leaves, bark, and seeds are rich in bio-
active compounds, including pectin, amino acids, car-
bohydrates (glucose, fructose, sucrose), organic acids
(malic, citric, ascorbic, quinic acids), fatty acids (oleic,
linoleic, palmitic, stearic acids), chlorogenic acid, caf-
feic acid, gallic acid, catechin, epicateghin quercein

kaempferol derivatives, phenolic tannins, antioxidant
compounds, triterpenes, carotenoids, and minerals.
Leaf extracts are particularly high in phenolic content.
Different plant parts have been shown to exhibit anti-
oxidant, antidiabetic, antimicrobial, anti-inflammatory,
and anthelmintic activities (Nistor et al., 2024).
Traditionally, M. germanica has been used for
treating menstrual disorders, alleviating cold and flu
symptoms, addressing kidney and urinary tract issues,
supporting liver and kidney function, and treating en-
teritis and intestinal inflammations. The fruits can be
consumed fresh or processed into molasses, marma-
lade, compote, jam, and other products. They are also a
high-quality source of pectin. The seed oil can be used
as biofuel and in cosmetics. Additionally, the species is
cultivated as an ornamental shrub in parks and gardens.
Rosa canina L.

Figure 10. General Structure
and Fruit Morphology of Rosa
canina

Rosa canina, a shrub of the family Rosaceae,
reaches a height of 1.5-2.5 meters. Its branches bear nu-
merous rigid thorns. Leaves are compound, typically
composed of seven leaflets, with a total leaf length of
7-9 cm. Leaflets are smooth, mostly elliptic, measuring
2-2.5 cm in length and 1-1.5 cm in width.

Flowering occurs in May, producing pale pink to
whitish petals, 4-6 cm in diameter, arranged in clusters
of 3-5 flowers. Fruit ripening takes place in June-July,
yielding obovate to broad-oval, sometimes globular
hips, 15-26 mm in length (Figure 10).

R. canina thrives in shrublands, forest edges,
riverbanks, and similar habitats. In Azerbaijan, it is nat-
urally distributed across many regions of the Greater
and Lesser Caucasus.

The fruits are particularly rich in vitamin C and
also contain vitamins A, B1, B2, B6, D, E, and K. Or-
ganic acids such as quinic, tartaric, and citric acids are
present. The plant contains flavonols such as catechin,
anthocyanins like cyanidin-3-glucoside, phenolic acids
such as galloylquinic acid, and carotenoids including -
carotene, lycopene, B-cryptoxanthin, rubixanthin, gaza-
niaxanthin, and zeaxanthin (Pefia et al., 2023).

Therapeutically, R. canina exhibits antioxidant ac-
tivity by protecting cells from free radicals and reduc-
ing oxidative stress. Its anti-inflammatory properties
help mitigate inflammation. Certain phenolic and fla-
vonoid compounds present in the plant confer anti-
cancer and antimicrobial effects. The species is utilized
in the food industry for teas, juices, jams, and in the
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cosmetic industry for skincare products.

Crataegus pentagyna Waldst. & Kit. ex Willd.

Figure 11. General Structure
and Fruit Morphology of
Crataegus pentagyna

Crataegus pentagyna, a tree or shrub of the family
Rosaceae, reaches 5-6 meters in height. Its branches
have gray bark and thorns measuring 5-10 mm in
length. Leaves are dark green on the upper surface and
lighter green on the underside, with 3-5 lobes that are
broad and either blunt or pointed (Figure 11). Flower-
ing occurs in May, producing flowers in complex cor-
ymb inflorescences. Flowers measure 1.2-1.7 cm in di-
ameter and have white petals. Fruit development takes
place from September to October, yielding black or
dark purple fruits 8-12 mm in diameter.

The species is widely distributed in Azerbaijan,
from lowlands to middle mountain zones of the Lesser
and Greater Caucasus. It is commonly found in sparse
forests and shrublands, growing both in groups and as
isolated individuals.

Fruits, leaves, and roots of C. pentagyna are rich
in phenolic compounds, including apigenin, caffeoyl
quinic acid derivatives, sali ch aci ingenin-6-C-

glucoside, and naringenin (Taleghani et al., 2024). Ad-
ditionally, the plant contains terpenes, lipophilic com-
pounds, anthocyanins, hydrocarbons, fatty acids, and
their derivatives. Extracts from fruits, leaves, and roots
exhibit antioxidant activity, neutralizing free radicals.
They also demonstrate antimicrobial efficacy, showing
bactericidal and bacteriostatic effects against both
Gram-positive and Gram-negative bacteria. Due to its
flavonoid and phenolic acid content, the plant supports
vascular function, promotes vasodilation, exhibits anti-
atherosclerotic and antihypertensive effects, and plays
a cardioprotective role. Furthermore, it contributes to
reducing oxidative stress and has anti-inflammatory
properties. Fruit, leaf, and root extracts, owing to their
antioxidant and antimicrobial activities, can also be
used as additives in the preservation of processed
foods.

Ribes nigrum L.

Figure 12. General Structure and Fruit Morphology of Ribes
nigrum

Ribes nigrum, a medium-sized shrub of the family
Grossulariaceae, can grow up to 1.5 meters in height
and diameter. Simple leaves, 3-5 cm wide, are arranged
alternately along the stem. Flowering occurs from May
to June, producing inflorescences up to 8§ cm long, each
bearing 10-20 flowers. Individual flowers are 4-6 mm
in diameter, with small, inconspicuous, oval petals.
Fruit development occurs in July, yielding mature ber-
ries approximately 1 cm in diameter, dark purple to
black in color (Figure 12). The species naturally occurs
throughout Europe, Russia, Kazakhstan, northern
China, Mongolia, and several regions of Azerbaijan.

R. nigrum is rich in flavonols, phenolic acids, pro-
anthocyanidins, and anthocyanins, which give the fruits

their dark color. Fruits are also abundant in vitamin C,
vitamin E, various minerals, organic acids, and pectins.
Seeds contain omega-3 and omega-6 fatty acids,
gamma-linolenic acid, stearidonic acid, and tocopher-
ols (vitamin E). Polyphenols and anthocyanins exhibit
strong antioxidant activity by neutralizing free radicals
and reducing oxidative stress. The plant also demon-
strates anti-inflammatory, immunomodulatory, and an-
timicrobial effects. Flavonoids and polyphenols con-
tribute positively to cardiovascular health and meta-
bolic processes related to glucose and lipids. In the food
industry, the fruits of R. nigrum are used for juices,
compotes, jams, ice creams, and other products. Due to
their anthocyanin content, the fruits can also serve as
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natural colorants and flavoring agents (Ejaz et al,,
2023).

Euonymus velutinus Fisch. & C.A.Mey.

Figure 13. General Structure and Fruit Morphology of Euonymus
velutinus

Euonymus velutinus, a shrub of the family Celas-
traceae, reaches 1.5-4 m in height (Figure 13). Its leaves
are oblong-elliptic or obovate, measuring 2-8 cm in
length and 1-3.5 cm in width.

Flowering occurs from May to June, with small,
greenish flowers arranged in umbels. Each flower has
four elongated petals. Fruits mature in August; the
seeds are ovate and fully enclosed by the fruit covering.

E. velutinus naturally occurs in Iran, Central Asia,
and Azerbaijan, including the central and southern parts
of the Lesser Caucasus, the western and eastern parts of
the Greater Caucasus, and the Kura-Araz lowlands. It
grows mainly at elevations of 1500-1800 m in sparse
forests, forest edges, and similar habitats.

Biochemically, E. velutinus contains alkaloids

such as euonymin, evomonin, evonin, and velutin; ter-
penoids including triterpenes (B-amyrin, lupeol) and
sesquiterpenes; phenolic compounds such as flavo-
noids and phenolic acids (caffeic acid, ferulic acid);
lignans including sesamin derivatives; fatty acids and
phytosterols; anthocyanins and carotenoid pigments;
and evonates (Sharma et al., 2012).
Pharmacologically, the plant exhibits antioxidant,
antibacterial, antifungal, antidiabetic, anti-inflamma-
tory, cardiotonic, anticancer, sedative, and mild neuro-
protective effects. In traditional medicine, it is used for
rheumatism and joint pain, digestive disorders, and as
anthelmintic. Other applications include landscaping in
parks and gardens, use of its wood in industry, and ex-
traction of natural dyes from its fruits and seeds.
Cornus mas L

Figure 14. General Structure and Fruit Morphology of Cornus mas

Cornus mas, a shrub or small tree of the family
Cornaceae, reaches a height of 2-4 m. Its leaves are op-
posite, simple, ovate to ovate-elliptic, measuring 4-10
cm in length and 3-5 cm in width, with entire margins.

Flowering occurs in February-March, before leaf
emergence. Small, golden-yellow flowers are arranged
in umbels of 15-25 flowers. Fruit ripening takes place
from August to September. Fruits are elongated, each
containing a single large seed, and turn red upon ma-
turity, measuring 10-30 mm in length (Figure 14).

C. mas naturally grows at the foothills of the
Greater and Lesser Caucasus Mountains, forming small
forests or growing individually.

The fruits contain phenolic compounds, anthocya-
nins such as cyanidin-3-glucoside and pelargonidin de-
rivatives, flavonoids including quercetin and
kaempferol derivatives, phenolic acids (gallic acid,

chlorogenic acid, caffeic acid, ellagic acid), triterpenes
and iridoids (ursolic acid, oleanolic acid, cornuside, lo-
ganin, sweroside), and vitamin C. Pharmacologically,
the species exhibits antioxidant, anti-inflammatory, an-
tidiabetic, insulin-sensitizing, cardioprotective, hepato-
protective, anticancer, antimicrobial, and antiviral ef-
fects (Sevindik et al., 2024).

The fruits are used in the food industry for jams,
preserves, and compotes, as well as in dried form in
various dishes. Due to their high anthocyanin content,
the fruits serve as natural colorants. In cosmetics, they
are used as antioxidant-rich ingredients in creams. C.
mas also plays an important role in preventing soil ero-
sion. Additionally, early spring flowering makes it a
valuable species for beekeeping.

Ribes uva-crispa L.
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Figure 15. General Structure
and Fruit Morphology of Ribes
uva-crispa

Ribes uva-crispa, a shrub of the family Grossular-
iaceae, grows up to 1 m in height. Its shoots are covered
with simple spines approximately 2.5 cm long. Leaves
are round, 6 cm long and 3-5 cm wide, with 3-5 lobed
margins. Flowering occurs in May-June, with 1-3 flow-
ers forming racemes. Flowers have five petals, greenish
or reddish in color. Fruit development occurs from June
to August. The resulting berries are oval or semi-spher-
ical, about 12 mm in diameter, covered with fine hairs,
and turn green, yellow, or dark red when mature (Fig-
ure 15). R. uva-crispa naturally grows mainly in shaded
forests. The species is distributed in Azerbaijan (Na-
khchivan and parts of the Lesser Caucasus), as well as
in Central and Southern Europe and North America.

The plant is rich in phenolic compounds, including
flavonoids (quercetin, kaempferol derivatives), phe-
nolic acids (chlorogenic acid, caffeic acid, gallic acid),
anthocyanins (cyanidin-3-glucoside), vitamins (C, A,
B1, B2, B6), sugars (glucose, fructose), organic acids
(malic, citric, tartaric), pectin, minerals, volatile and
non-volatile compounds. It exhibits antioxidant, anti-
inflammatory, antidiabetic, hypoglycemic, and antimi-
crobial activities, making it an important therapeutic
agent in both traditional and modern medicine
(Orsavova et al., 2019).

Additionally, R. uva-crispa supports lipid metab-
olism, reducing cholesterol and triglycerides. Its high
fiber content improves digestion and alleviates bloat-
ing. The elevated vitamin C content strengthens the im-
mune system. In the food industry, its fruits are used for
jams, preserves, wines, and compotes, and the pectin
content allows for jellies and gels. In cosmetics, it is
used in anti-aging products. The plant is also cultivated
as an ornamental fruit-bearing shrub in gardens.

Conclusion

The analyses indicate that Shusha and its sur-
rounding areas host a unique mountain-forest ecosys-
tem distinguished by a high diversity of shrub and semi-
shrub life forms. These plants are not only dominant
components of the region’s phytosociological structure,
shaping the visual landscape, but also constitute essen-
tial biological groups that ensure the functional stability
of the ecosystem. Their robust root systems prevent soil

erosion, stabilize slopes, and accelerate soil regenera-
tion during early successional stages, thereby facilitat-
ing forest cover restoration.

Many of the shrubs and semi-shrubs found in
Shusha are endemic, relict, or ecologically adapted spe-
cies. They play a crucial role in preserving genetic di-
versity, providing food and shelter for local fauna, and
maintaining ecological balance. In addition, the bioac-
tive compounds present in these plants enhance the re-
gion’s pharmacological and ethnobotanical signifi-
cance.

Thus, the role of shrubs and semi-shrubs in
Shusha’s ecosystem is multifaceted. Their conserva-
tion, integration into ecological monitoring, and priori-
tization in restoration programs provide a scientific
foundation for the sustainable management of regional
ecosystems. Comprehensive research and protection of
these plant groups are of decisive importance for ensur-
ing the long-term ecological health and stability of
Shusha.
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Xiilasa

Mogalo Ordubad rayonunun — Naxg¢ivan Muxtar Respublikasimin on qodim vo modoni baximdan zongin
arazilorindan birinin arxeoloji vo memarliq abidoslorinin todqiqine hasr edilmisdir. Todqgiqatin magsodi abidolorin
mdvcud voziyyetinin kompleks tohlili, onlarin tarixi-madoni doyarinin dyranilmasi, homginin bu abidslorin miiha-
fizasi vo somorali istifadosi lizro miiasir yanagsmalarin miioyyan edilmosidir. Aragdirmada miiqayisali-tarixi metod,
saho miisahidolori, arxiv materiallarinin tohlili vo ovvalki todgigatlarin molumatlarindan istifade olunmusdur.

Oldo olunan naticalor gdstarir ki, Ordubad rayonu erkon okingilik dovriine aid yasayis moskonlorindon tutmus
orta osr gohorsalma memarligina qodor genis spektrli arxeoloji irso malikdir. Dovlot torafindon hoyata kegirilon
miihafizo todbirlorine baxmayaraq, bazi obyektlor tobii vo antropogen amillors qarst hassas olaraq qalir. Todgigatin
ohomiyyati abidslorin konservasiyasi, barpasi vo populyarlagdirilmasi tizrs elmi osaslandirilmis tévsiyolorin hazir-
lanmasi zorurati ilo slagadardir. Bu iso madoni turizmin inkisafina vo regionun tarixi-moadoni kimliyinin qorun-
masina tohfo veracokdir. Eyni zamanda, tadqiqat gostorir ki, abidslorin davamli qorunmasi {igiin yerli icmalarin
istiraki vo maariflondirilmasi miithiim shomiyyat kosb edir. Bundan slavs, miiasir roqomsal texnologiyalarin — 3D
xaritologdirma, fotogrammetriya vo elektron molumat bazalarinin totbiqi abidslorin daha daqiq senadlogdirilmasing
vo elmi dovriyyayo daxil edilmosine imkan yaradir.

Abstract

The article is devoted to the study of the archacological and architectural monuments of the Ordubad district,
one of the most ancient and culturally rich regions of the Nakhchivan Autonomous Republic. The aim of the
research is to conduct a comprehensive analysis of the current condition of these monuments, to examine their
historical and cultural value, and to identify modern approaches to their protection and effective use. The study
employs the comparative-historical method, field observations, analysis of archival materials, and data from pre-
vious research.

The obtained results indicate that the Ordubad district possesses a wide range of archaeological heritage, from
early agricultural settlements to medieval urban architectural complexes. Despite the protective measures imple-
mented by the state, some sites remain vulnerable to natural and anthropogenic factors. The significance of the
research lies in the necessity to develop scientifically grounded recommendations for the conservation, restoration,
and popularization of these monuments. This, in turn, will contribute to the development of cultural tourism and
the preservation of the region’s historical and cultural identity.

At the same time, the study demonstrates that the participation and awareness-raising of local communities
are of crucial importance for the sustainable protection of the monuments. In addition, the application of modern
digital technologies—such as 3D mapping, photogrammetry, and electronic databases—enables more accurate
documentation of the monuments and their integration into scholarly circulation.

Acar sozlar: Ordubad rayonu, arxeoloji irs, memarliq abidslori, miihafizs, konservasiya, tarixi kimlik.

Keywords: Ordubad district, archaeological heritage, architectural monuments, protection, conservation, his-
torical identity.

Giris

Ordubad rayonu — Nax¢ivan Muxtar Respu-
blikasinin arazisinds yerlogon vo Azarbaycan tarixinin
on mihiim tarixi-madoni bolgolorindon biri hesab
olunan orazilordondir. Minilliklor boyunca bu orazi
moskunlagma, okingilik, sonotkarliq veo madoni
qarsihighh  slagonin  miithiim morkazlorindon  biri
olmusdur. Arxeoloji obyektlarin zonginliyi, orta asrlora
aid 6ziinomoxsus memarliq Gslubu, inkisaf etmis su-
varma sistemi, ononovi sohorsalma prinsiplori vo

miixtalif tarixi dovrlors maxsus abidslorin genis spektri
— erkan okingilik modaeniyyastlorindon baglayaraq gec
orta asr memarliq ansambllarina godor — bu boélgonin
elmi baximdan dorin todqiqini zoruri edir.

Todgiqgatin aktuallig1, artan antropogen tasirlor,
iglim doyisikliklori, tobii aginma proseslori vo urban-
izasiya noticosindo abidolorin  miihafizosi iiglin
yaranmig tahliikalorin elmi asaslarla
qiymatlondirilmasi zarurati ilo miiayyan olunur. Miiasir
soraitdo  tarixi-modeni irsin qorunmasi yalniz
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obyektlorin mdvcud vaziyystinin qeydiyyati ilo
kifaystlonmir, hom do innovativ miihafizo, monitoring
vo idaraetmo metodlarinin totbiqini tolob edir. Bundan
olavo, beynolxalq tocriibo gostorir ki, moadoni irsin
somoarali istifadosi regionun davamli inkisafinin, turizm
potensialinin  artirllmasinin =~ vo  tarixi  kimliyin
mdohkamlendirilmasinin mithiim elementidir.

Odoabiyyatin qisa icmali gosterir ki, Ordubadda
miixtalif dovrlerde arxeoloji qazntilar aparilmis olsa
da, bir ¢cox obyektlor holo do tam OSyronilmomisdir,
homginin askar edilmis materiallarin bir hissosi miiasir
tarixi vo texnoloji metodlarla yeniden tohlilo ehtiyac
duyur. Movcud todgiqatlar bolgonin bdyiik elmi poten-
siala malik oldugunu tosdiq etso do, abidalorin sistemli
monitoringind vo molumatlarin elmi osaslarla tosni-
fatina ehtiyaci vurgulayir.

Todqiqatin mogsadi — Ordubad rayonunun arxe-
oloji vo memarliq abidolorinin miiasir voziyyastini
mioyyanlasdirmak, onlarin qorunmasi ilo bagli asas
problemlori agkarlamaq vo uzunmiiddstli miihafize vo
somorali istifads iiciin elmi asaslandirilmis tovsiyalor
togdim etmokdir.

Bu mogsados nail olmaq tigilin agsagidaki vozifolor
miioyyan edilmisdir:

— abidolorin osas tiplorinin  xronoloji  vo
funksional xiisusiyyatlori nozors alinmaqla tosnifati;

— maddi modoniyyst niimunslorinin miihafizo
voziyyatinin tohlili;

— abidolorin davamliligma tosir edon baslica
tohliika va risklorin miioyyonlosdirilmasi;

— abidolorin miihafizasi, barpasi, konservasiyasi
vo somorali istifadosi lizro elmi osaslandirilmig tok-
liflorin iglonmosi.

Metod

Tadqiqat kompleks yanagmaya osaslanir va bu,
miixtalif analiz metodlarmin birlagdirilmasini nazards
tutur, noticodo Ordubad rayonunun arxeoloji vo me-
marliq abidolorinin voziyystino sistemli baxis tomin
edilir. Is zamam asagidaki metodlardan istifado
olunmusdur:

— Miiqayisali-tarixi tohlil — miixtalif tarixi
dovrlora aid abidelor haqqinda  moslumatlarin
miiqayisosi, tipoloji  xlisusiyyetlorin,  xronoloji
olagolorin  vo memarliq formalarinin inkisafinin
miiayyon edilmasi. Bu metod regionun vo onun madoni
irsinin tarixi perspektivda inkisaf
ganunauygunluqglarini askar etmoys imkan verir.

— Saha tadqiqatlart — arxeoloji vo memarliq

obyektlorinin vizual miiayinasi, fotoqrafik
sonadlosdirma, Olgmoalor, milhafizo voziyyatinin
qiymatlondirilmasi \G) tohliikalarin

miloyyonlosdirilmosi. Saho morholosi golocok tohlil
icin ilkin molumatlari tomin edir vo obyektlorin
cografi koordinatlara osaslanan otrafli kataloqunun
hazirlanmasina imkan verir.

— Arxiv tohlili — Arxeologiya Institutunun
materiallari, tarixi xoritolor, topoqrafik sonadlor,
ekspedisiyalarin  hesabatlart  vo  diger  arxiv

monbalorinin istifadesi. Bu metod cari miisahidolori
tarixi molumatlarla miiqayise etmays vo zamanla
dayisikliklori miisyyenlogdirmaye imkan verir.

— Elmi adobiyyatin tohlili — modoni irsin
qorunmasi, konservasiyast vo populyarlasdiriimasi

movzusunda yerli vo xarici todgiqat¢ilarin islorinin
Oyronilmoasi. Bu metod mdvcud yanagmalar1 miioyyon
etmoyo, bilik bosluglarini askarlamaga vo miiasir
todqiqat metodlarinin totbigine asas yaratmaga imkan
Verir.

— Mbodoni-landsaft tohlili metodlarn —
abidolori tobii miihit, tarixi formalasmis orazi
strukturlari, torpaq ve su resurslarindan istifado
kontekstindo Oyronir. Bu yanagma irs obyektlori ilo
otraf miihit arasindaki slageleri anlamaga, hassasliq
faktorlarini agkar etmoyo vo davamli inkisaf vo turizm
programlarina inteqrasiya imkanlarini
miioyyonlosdirmoyo kémok edir.

Toadqiqat metodikasi digor todqiqatgilar torafindon
tokrarlana bilocok sokildo tosvir edilmisdir: melumat
monbolori, obyektlorin se¢imi prinsiplori, vizual
milayino, sonadlosdirmo, fotoqrafik geydiyyat vo
informasiya sistemlosdirilmosi prosedurlari
gostorilmigdir. Bu metodlarm kompleks tatbiqi olda
olunan noticalorin obyektivliyini, dolgunlugunu va
etibarliligini tomin edir.

Aparilmis  kompleks todqgiqatlar noticasindo
Ordubad rayonunun arxeoloji vo memarliq abidolori ilo
bagli asagidaki noticolor oldo edilmigdir. Bu naticolor
regionun modoni-tarixi irsini daha dolgun sokilds
xarakterizo etmaya va onun qorunmasina qarst méveud
miiasir tohliikolori miioyyon etmays imkan verir.

1. Arxeoloji abidalor.Todqiqat gostormisdir ki,
Ordubad rayonunun orazisi miixtalif tarixi dovrlore aid
xeyli arxeoloji obyektloro malikdir. Asgkarlanan
abidolor arasinda erkon bronz dovriine aid diisergslor
xiisusi diggoto layiqdir vo bu arazilorin insan torafindon
erkon monimsanildiyini gostorir. Dag alotlor, keramika
niimunalori vo ocaq qaliglarina osaslanaraq qodim
icmalarin kond tosorriifati vo heyvandarliqla mosgul
olan hoyat torzini barpa etmok miimkiindiir.

Bundan slavs, rayonda qodim yasayis yerlorinin
va kurqan tipli moazarliqlarin izlori agkar edilmisdir ki,
bu da godim comiyyatlorin dofn adstlori vo sosial
qurulusunu Syronmok baximindan boyiik shomiyyat
kasb edir. ©On vacib arxeoloji abidslors Qamigaya,
Giiliistan vo Yayla topasi daxildir. Bu obyektlor
regionun moadoni davamliligini asrlor boyu niimayis
etdirir vo qgodim yasayls yerlorinin memarliq va
miidafio praktikalarmin inkisafin1 izlomoyo imkan
verir.

Homg¢inin miidafis strukturlarinin qaliqlar1 —
divar, qala vo boazon biirclorin qaliqlari da qeyde
almmigdir. Onlarm tohlili rayonun miixtalif tarixi
dovrlordo harbi-strateji shomiyyatini vo godim tikinti
texnologiyalarimi  gostorir  (Cadval 1. Ordubad
rayonunun arxeoloji abidslorinin asas gostaricilori).

2. Memarhq abidalori. Ordubad rayonunun
memarliq irsinin asas obyektlori orta asr mascidlori,
karvan-sarayilar, gobiriistii abidslor vo ononovi tipli
yasay1s binalaridir. Orta asr moscidlori yalniz dini tarix
baximindan deyil, ham do regionun klassik miisalman
memarligimin niimunslori kimi deyerlidir. Mascidlor
xarakterik dekorativ elementlor vo konstruktiv
xiisusiyyatlorlos segilir.

Ticarat yollar lizerinds yerlagon karvan-sarayilar
Ordubad rayonunun tarixi ticaroat yollarinin kasismo
noqtasi kimi shamiyyatini oks etdirir vo orta asrlorde
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sayahat va ticaratin toskili nlimunasi kimi xidmaot edir.
Qobirtistii abidalor vo mogbarolor gorkomli goxslorin
dofn anonslarini vo dini hdrmatini niimayis etdirir.
Ordubadin ononovi yasayis binalarina xiisusi
diqget yetirilmisdir. Yerli tikinti materiallarindan
istifads edilorok insa olunmug vo xarakterik memarliq
planlamasina malik evler ohalinin sosial-modoni

xiisusiyyatlorini, homginin regionun iqlim vo tobii
soraitini oks etdirir. Bu obyektlorin ohomiyyatino
baxmayaraq, onlarin qorunma soviyyasindo forqlilik
miigahido olunur: bazilori nisbaton yaxsi voziyyotdadir,
digorlori iso daha da dagilmalarinin qarsisini almaq
iiclin tocili barpa islorine ehtiyac duyur.

Codval 1.
Ordubad rayonunun arxeoloji abidslarinin asas gdstaricilori
Obyektin ad1 Abidanin tipi Dovr Vaziyyati Osas tapimntilar
Qamigaya Kurqan Erken bronz Qoenastbaxs Dag alatler,
keramika
Giiliistan Yasayis yeri Orta asrlor Qismon dagilib Tikili qaliqlari,
keramika
fragmentlori
Yayla toposi Miidafis qurgusu Orta osrlor Borpa tolob olunur Das divarlar,
biirclor

Bu codval Ordubad rayonunda askar edilmis osas
arxeoloji obyektlori vizuallagdirmaq mogsadi dastyir.
Hor bir obyektin adi, abidonin tipi, aid oldugu tarixi
dovr, qorunma voziyyoti vo tapilan osas arxeoloji

niimunalor  gdstorilmigdir. Coadval hom todqiqat
noticolorinin  sistemlogdirilmasino, hom do golocok
monitoring, barpa va  turizm  proqramlarinin

planlasdirilmasina asas yaradir.

3. Abidalorin qorunma vaziyyati. Todqigat
zamani miloyyon edilmisdir ki, arxeoloji vo memarliq
abidolorinin bdyiik hissasi daginti tohliikasi altindadir.
Qorunma vaziyyotino tosir edon osas amillor
asagidakilardir:

— Eroziya va tabii dagilma: intensiv yagmtilar,
kiilok eroziyasi, temperatur vo riitubatin tosiri das vo
korpic konstruksiyalarinin vaziyystine menfi tasir
gostarir.

— Sistemli monitoringin olmamasi: bir ¢ox
abidolor miintozom miisahido vo  geydiyyat

programlarina daxil edilmodiyindon zodolonmalarin
vaxtinda askar edilmosi vo qarsisinin alinmasi
¢otinlogir.

— Qeyri-qanuni tikinti islori: miiasir binalarin
vo tosorriifat obyektlorinin abidslorin yaximliginda
tikilmasi onlarin gismen dagilisina vo tarixi miihitin
pozulmasina sabab olur.

— Iqlim dayisikliklori: temperaturun doyismosi,
quraqliglar, giiclii kiiloklor vo digor miiasir iqlim
faktorlar1 daginti proseslorini siiratlondirir, xiisusilo das
va paleiq tikililorindo.

Diagram 1 Ordubad rayonundaki arxeoloji vo
memarliq abidslorinin qorunmasima tohliikko yaradan
miixtalif amillorin paylanmasini gostorir. Hor bir sektor
tohliikolarin faiz nisbotini aks etdirir.

Beloliklo, abidolor ii¢iin an ohomiyyatli tohliiko
eroziya hesab olunur, on az tosirli tohlilke iso qgeyri-
ganuni tikintidir.

Ordubad rayonlunda_kl abidalarin gorunmasina tahlukalar

glim davisikliklari

25.0%

30.0%
Eroziya

Qeyri-ganuni tikinti
20.0%

25.0%

Monitoringin olmamasi

Diagram 1. Ordubad rayonundak: arxeoloji vo memarliq abidalarina tohliikalor iizra paylanma

4. Mbolumatlarin sanadlasdirilmosi \C)
sistemlasdirilmasi. Islor zamani hor bir obyektin otrafli
tasviri, cografi mévqgeyi (xaritads geyd olunmagla) va
qorunma vaziyyati daxil olmagla yenilonmis vo
sistemlosdirilmig abidolor siyahist hazirlanmigdir. Bu
yanasma monitoring, barpa iglarinin planlagdirilmasi va

maodoeni irsin togviqi liclin molumat bazasi yaratmaga
imkan verir.

Sonadlesdirmada abidalorin ham arxeoloji, ham da
memarliq xiisusiyyatlori, eloca do obyektlorin tarixi-
madoni ohamiyysti oks olunur. Bu ise qoruma
strategiyalarinin  hazirlanmasi1 {liglin osas yaradir:
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profilaktik todbirlor, barpa islori vo abidolorin turizm
marsrutlarina vo tohsil proqramlarina inteqrasiyasi.

Tadqiqat naticalari tasdiq edir ki, Ordubad rayonu
hom tarixi, hom do moadoni doyars malik arxeoloji vo
memarliq irsinin ohomiyyotli morkozidir. Lakin
abidolorin oksariyyati ti¢lin yliksok soviyyodo tohliiko
movcuddur vo bu, asagidakilari tolob edir:

— Modeni irs obyektlorinin  qorunmasinin
giiclondirilmasi.

— Abidalorin vaziyyatinin sistemli monitoringi
va geydiyyatinin tatbiqi.

— On hossas obyektlordo barpa vo konservasiya
islorinin aparilmasi.

— Rayonun arxeoloji vo memarliq abidslorinin
doyori vo ohomiyyoti barodo ohali vo turistlorin
moalumatlandirilmasi.

Beloliklo, Ordubad rayonunun irsinin dyronilmaosi,
gorunmast vo tosviqi ticiin kompleks yanasma yalniz
tarixi yaddagin qorunmasina deyil, hom do regionun

davamli modoni vo turizm inkisafi {giin sorait
yaratmaga imkan verir.
Miizakira

Oldo olunan naticalorin ovvalki tadqiqatlarla
miiqayisosi gostorir ki, miixtolif illordo aparilmisg
arxeoloji  todqgiqatlara ~ baxmayaraq, = Ordudab
rayonundaki bir ¢ox abidolor holo do kifayot qodor
giymotlondirilmayib. Bu, xiisusilo kicik vo ya uzaq
arazilords yerloson arxeoloji obyektlor {igiin dogrudur,
¢iinki onlarin bozilorine ¢ixis mohdud olub vo
sonadlogdirmo islori tam aparilmayib. Beynslxalq
tocriibe (Tiirkiye, Giirciistan, iran) gdstorir ki, tarixi va
memarliq abidolorinin  modoni marsrutlara  daxil
edilmasi onlarin qorunmasina miithiim t6hfs verir. Bu,
hom do turizmin inkisafina, yerli ohalinin
maariflondirilmasina  va  iqtisadi  semarsliliyin
artmasina imkan yaradir.

Todqiqatin praktiki ohomiyysti odur ki, toqdim
olunan tovsiyslor, abidolorin borpast vo turist
infrastrukturunun ~ inkisafi ~ dizro  proqramlarin
hazirlanmasinda istifado oluna bilor. Belo tovsiyaler,
xilisusilo abidoalorin qorunmast vo davamli istifadssi
iiciin  konkret todbirlorin  miiayyanlasdirilmasina
xidmot edir. Teorik shamiyyat iso Ordudab rayonunun
tarixi-madoni irsinin sistemli gokildo Oyronilmasi vo
gorunmasina yonalmis yanagmanin
formalasdirilmasinda 6ziinii gostorir. Bu, homginin
golocok todqiqatgilar iiglin metodoloji baza rolunu
oynayir.

Tadqiqatin mahdudiyyatlori do nozare alinmalidir.
Mosolon, bozi arxeoloji obyektlors ¢ixisin mohdud
olmasi, miiasir lazer skanerloma vo 3D sonadlasdirma
kimi texnologiyalarin totbiq olunmamas: tadqiqatin
ohato dairesini mohdudlasdirir. Golocokds tdvsiyo
olunur ki, sahe islorinin cografiyast genislondirilsin,
rogamsal 3D sonadlosdirmoe metodlar: totbiq edilsin vo

multidissiplinar yanagmalarla todqiqatlar aparilsin. Bu,
abidolorin qorunmasii daha effektiv vo davamli
edacok, homginin regional vo beynolxalq soviyyodo
miiqayisali aragdirmalara imkan yaradacaqg.

Natica

Aparilmis todqgiqat gostordi ki, Ordudab rayonu
zongin arxeoloji vo memarliq potensialina malikdir vo
bu potensialin qorunmasi sistemli vo elmi osaslarla
hoyata kegirilmalidir. Todgiqatin moaqsadlori ugurla
hoyata kegirilib: asas abido tiplori tosnif edilib, onlarin
cari vaziyyoti qiymotlondirilib, moévcud tohliikolor
miloyyon olunub vo qorunma {igiin praktik tovsiyolor
irali siiriiliib.

Toqdim olunan todbirlorin hoyata kegirilmasi
abidolorin qorunmasina, tarixi-modeni irsin davamli
saxlanmasina vo turizmin inkisafina sorait yaradacagq.
Bundan basqa, regionun tarixi identifikasiyasinin
mohkomlonmosine vo yerli icmalarin modoani irss olan
maraginin artmasina komok edocok. Belo sistemli
yanagsma hom do golocok tadgiqatlar {i¢iin metodoloji
baza yaradacaq vo Ordudab rayonunun tarixi irsinin

beynolxalq miiqayisolordo daha yaxsi nilimayis
etdirilmosine imkan veracok.
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Abstract

The article analyses the impact of stress on students of different educational institutions in the context of war.
According to the statistical study, it was found that all respondents experience stress during their studies to a
greater or lesser extent. For one third, stress has even become chronic.
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of overcoming stress, studying during war.

During their studies, students are strongly influ-
enced by various stress factors, especially during the
exam period. The stress experienced by students is
characterized as chronic. There is an acute form of
stress - "exam stress". Among the factors that influence
the formation of this condition are the following: an in-
crease in intellectual workload, emotional experiences
due to the results of tests and exams, changes in rest and
sleep patterns, lack of time for preparation, a tight
schedule of tests and exams, high levels of anxiety, etc.
The body's response to stress can be active or passive.
There are usually three stages of stress response devel-
opment:

1) anxiety stage - manifested in increased personal
control of the situation, concentration of attention on
the stimulus;

2) the stage of resistance - mental and physical ac-
tivity is aimed at coping with a stressful situation;

3) the stage of exhaustion - if the stimulus is pro-
longed, a feeling of anxiety reappears, and the body is
exhausted [1,2].

The war has had a significant impact on the mental
state of students. In addition to the problems that arise
during their studies, they also have to deal with worries
about their lives and the lives of their loved ones. The
psychosocial impact on students in conflict zones is
profound and often leads to a number of mental health

disorders, including post-traumatic stress disorder, de-
pression, and anxiety. The topic of mental health and
ways to improve it among students is relevant and im-
portant, as it has been found that many students experi-
ence a wide range of negative emotional states, with ap-
athy leading the list, which affects the quality of life
and education of young people [3,7]. This has a serious
impact on the assimilation of information. For example:
reduced motivation, impaired memory and concentra-
tion, impaired ability to perceive and think, etc. The
form of education has a great impact on the level of
stress. It should be noted that students experience stress
in distance learning in a similar way to full-time educa-
tion. According to statistics, the transition to full-time
education has had a worse impact on student perfor-
mance [5].

Data from medical and psychological studies indi-
cate a fairly high incidence of diseases of "stress etiol-
ogy" among students. The period of studying at higher
education institution coincides with the age when there
is a high risk of developing mental disorders due to sig-
nificant stressful loads. According to research, the risk
of mental illness among students is highest in the junior
year. This is due to difficulties in adapting to new pro-
fessional and living conditions. After the 3rd year of
study, the risk decreases, being minimal in the 4th-6th
years of study [6].
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The period of study has a significant impact on the
formation of personality, so the problem of students'
mental health is very relevant. Stress in the learning
process needs to be regulated. This should be done by
both students and higher education institutions [8].

Among the individual factors of successful socio-
psychological adaptation of students of higher educa-
tion institutions, an important role belongs to the level
of stress resistance of the individual, its high level con-
tributes to the preservation of physical and mental
health of students in overcoming stressful situations at
the beginning of their studies and further professional
activities [9].

According to scientific and practical research,
higher education institutions should conduct interviews
for students of all years of study, research based on psy-
chodiagnostic methods to identify negative mental
states, organize and conduct trainings for successful so-
cial and psychological adaptation [10].

Based on scientific sources, it can be concluded
that psychological support is very important for stu-
dents, as they not only suffer from current circum-
stances but also face an uncertain future [11].

Identification of a group of students who have lost
motivation to study and are disappointed in their deci-
sion should encourage educational institutions to take
measures, such as developing recommendations and
methods to improve the psycho-emotional state of stu-
dents in order to correct possible negative influences
and changes in professional orientations in the future.
A comprehensive approach by a higher education insti-
tution may include: organizing events in schools to in-
troduce future specialties; promoting personal and con-
scious choice of profession and the inadmissibility of
pressure from the environment; improving curricula
and creating a friendly academic environment; moni-
toring the psychological state of students [12].

To determine the impact of stress on students dur-
ing studying and examination sessions. To determine
the process of stress formation and the factors that in-
fluence it. To investigate how the health status of the
respondents and their relationships with loved ones
changed during their studies. To develop measures to

combat stress on the part of students and higher educa-
tion institutions.

To conduct the study, an online questionnaire was
created using Google Forms and distributed to students
of various higher education institutions. The survey in-
volved 297 respondents aged 16-34 years (mean age
19£1.9 years), mostly students of 1-4 years of study.
Among them, 29% (86 people) were men and 71% (211
people) were women.

At the beginning, the respondents were asked to
define their level of stress using a scale from 1-10. Sub-
sequently, all students were divided into groups accord-
ing to their level of stress (1-4 — low, 5-7 — medium, 8-
10 — high). Evaluating the data obtained, it was found
that 44% of respondents experience a high level of
stress, 43% — medium and 13% — low.

In the next section, a study was conducted to iden-
tify the causes of stress. The respondents were offered
five options (reasons) with the following results: aca-
demic performance rating — 60% (177 people), pressure
from teachers — 43% (129 people), lack of literature —
26% (77 people), heavy workload during studies — 88%
(262 people), fear of the future — 56% (167 people). The
most significant stress factor was excessive workload,
which may be due to the intensity of the educational
program and the need to master a large amount of ma-
terial in a short time. The least significant reason was
the lack of literature, which is likely to be due to the
widespread access to information through digital
sources, including artificial intelligence and online ser-
vices.

The next question was about determining the acute
level of stress during the exam session. It was found
that 64% (190 people) of respondents experience a sig-
nificant negative impact, 30% (89 people) — a minor
one, while 6% (18 people) do not experience stress at
all. The gender analysis revealed that among women,
69% (145 people) experience a high level of stress,
26% (55 people) — a moderate level, and 5% (11 peo-
ple) — no impact. Among men, 53% (46 people) re-
ported a high level of stress, 38% (32 people) — a mod-
erate level, and only 9% (8 people) did not experience
stress during the session (Fig. 1).
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Figure. 1: The impact of stress during the exam session

The respondents were asked to identify how their
condition worsened under the study time and sessions.
Ten answer options were provided for this purpose. The
results were as follows: poor sleep — 76% (225 people),
nervous breakdowns and conflicts with loved ones —
48% (143 people), headaches or chest discomfort —
56% (165 people), digestive problems - 38% (114 peo-
ple), reduced concentration — 59% (175 people), low
level of performance and fatigue — 67% (200 people),
rushing and feeling of constant lack of time — 69% (206
people), frustration and self-doubt — 56% (166 people),

desire to change profession — 33% 98 (people), desire
to change educational institution — 29% (87 people).

In the section on assessing the emotional state of
students, the range of emotions that arise in the learning
process was analyzed. The results showed that 86%
(255 people) of the respondents feel anxiety, 58% (172
people) — apathy, 57% (169 people) — fear, 56% (165
people) — guilt, and 39% (116 people) — anger (Fig. 2).
The data obtained indicate a high level of emotional
stress among students.

86%

B Fear

® Anger
B Apathy
= Anxiety
B Guilt

39%

58%

Figure. 2: Emotions experienced by students during the training

An important issue in the study was the impact of
the war on the educational process and the mental state

of students. 62% (184 people) of the respondents said
that the war had a significant impact on them, while




36

POLISH JOURNAL OF SCIENCE Ne 94, 2026

38% (113 people) did not. Next, it was revealed what
kind of impact students are exposed to. The most com-
mon responses were: fear for life, air raids and loud ex-
plosions, and lack of sleep.

As the form of education is unstable due to the
hostilities, respondents were given the opportunity to
express their opinion on distance and on-site learning.
The survey showed that 44% (131 people) do not feel
stress during distance learning, while 36% (107 people)
felt such an impact, and only 20% (59 people) were un-
decided. Only 41% (122 people) were positive, justify-
ing their opinion with the fact that it is better to be in
society, many new opportunities open up and there is
live communication, which is much more useful. 59%
responded negatively, citing the stress of waking up
early, overcoming the long commute to and from uni-
versity, lack of sleep, irritability, panic and frustration.

It was also important to determine how the re-
spondents' relationships with their family and friends
had deteriorated during their studies. The largest num-
ber of respondents, 64% (189 people), said they had
started to communicate less with their loved ones, 32%
(96 people) felt irritated by their advice, 21% (63 peo-
ple) said they were constantly snapping at their rela-
tives and had difficulty accepting their support. And
only 4% (13 people) of respondents did not feel that
their relationships with their loved ones had deterio-
rated.

The last section of the study was devoted to the
development of stress management techniques. Here,
respondents shared their methods of coping with stress
and provided recommendations for students and higher
education institutions.

Among their own ways of coping with stress, the
survey participants mentioned the following: exercise,
spending more time outdoors, communicating with
friends and family, and distracting themselves with a
favorite hobby.

Among the recommendations given by respond-
ents on measures that should be taken by an educational
institution to improve the mental state of students, the
most common were: even distribution of the workload
on students, free psychological training, creation of a
convenient schedule, even workload and interesting en-
tertainment events.

Having analyzed the results of the study, we can
conclude that stress is a constant companion of students
during their studies. It is necessary to pay attention to
the psychological state of students not only during the
session, but also in the period between exams, as it is
very disturbing and exhausting. According to the sur-
vey, it was noted that students experience stress equally
in both full-time and distance learning. It should be
borne in mind that the hostilities have had a significant
impact on higher education students. According to the
survey, students report a deterioration in their ability to
concentrate and learn, which has led to a decline in ac-
ademic performance. In this regard, it is important to
implement effective measures to reduce stress levels,
which will improve both the psycho-emotional state of
students and their academic achievements. This task re-

quires joint efforts of both students and the administra-
tion of higher education institutions to create a favora-
ble educational environment.

References

1. Vince V., Radyushkina Y. Psychological char-
acteristics of behavioral reactions of university students
under conditions of academic stress. International.
nauk.-practical. offline-online conf. of pupils, students,
postgraduates, young scientists and scholars,
Pereiaslav-Khmelnytskyi. 2019. C. 297-302. URL:
http://ephsheir.phdpu.edu.ua/xmlui/bitstream/han-
dle/8989898989/4344/11 BiHc%20B.A.
CTaTT.pdf?sequence=1&amp;isAllowed=y.

2. Kovalska N., Popiy A. Stress in the educa-
tional activity of students. Débats scientifiques et ori-
entations prospectives du développement scientifique.
2021. C. 42-44. URL: https://doi.org/10.36074/logos-

3. Shanygin A., Voloshina K. Students' attitudes
to mental health and visits to psychologists. The future
of scientific discoveries: new trends and technologies.
2024. C. 183-184. URL: https:/library.udpu.edu.ua/li-
brary_files/stud konferenzia/2012_1/visnuk 2 4.pdf.

4. Velyka I. Stress in the life of a student. 2021.
VOL. 2. PP. 1-2. URL: https://library.udpu.edu.ua/li-
brary_files/stud_konferenzia/2012_1/visnuk 2 4.pdf.

5. Belousova S., Shanygin A. The level of stress
in students during study and its impact on health in war
conditions. Science in the modern world: innovations
and challenges: science in the modern world: innova-
tions and challenges: the 2nd International scientific
and practical conference. 2024. VOL. 1. PP. 71-75.
URL: https://repo.odmu.edu.ua/xmlui/bitstream/han-
dle/123456789/16041/Bilousova pdf?se-
quence=1&amp:isAllowed=y.

6. Pirog G.V., Marchuk K.A. Stress in students:
causes and manifestations in the intersessional period.
International multidisciplinary conference "key issues
of education and sciences: development prospects for
Ukraine and Poland": conference proceedings, stalowa
wola, Republic of Poland. 2018. C. 135-136. URL:
http://eprints.zu.edu.ua/27929/1/Pyroh_Poland.pdf.

7. The silent casualties: war's impact on medical
students and medical education / B. D. Takoutsing et al.
International journal of medical students. 2023. Vol.
11, no. 4. P. 254-258. URL:
https://doi.org/10.5195/ijms.2023.2476.

8. The impact of stress on higher education stu-
dents in the conditions of military conflict. Innovative
pedagogy. 2024. T. 2, No 71. C. 58. URL: http://inno-
vpedagogy.od.ua/archives/2024/71/part_2/13.pdf.

9. Pukhno S. V. Stress resistance of students of
higher education institutions as a psychological prob-
lem. 2022. C. 44-46. URL: https://jour-
nals.spu.sumy.ua/index.php/psy/article/down-
load/58/52/105.

10. Afanasenko L. Development of student's
stress resistance in the context of social and psycholog-
ical support of professional training. Psychology of
stress resistance of student youth / edited by V.
Shmarhun. Kyiv: NUBiP Publishing Centre of Ukraine,



http://ephsheir.phdpu.edu.ua/xmlui/bitstream/handle/8989898989/4344/11
http://ephsheir.phdpu.edu.ua/xmlui/bitstream/handle/8989898989/4344/11
http://ephsheir.phdpu.edu.ua/xmlui/bitstream/handle/8989898989/4344/11
https://doi.org/10.36074/logos-05.02.2021.v6.12
https://doi.org/10.36074/logos-05.02.2021.v6.12
https://library.udpu.edu.ua/library_files/stud_konferenzia/2012_1/visnuk_2
https://library.udpu.edu.ua/library_files/stud_konferenzia/2012_1/visnuk_2
https://library.udpu.edu.ua/library_files/stud_konferenzia/2012_1/visnuk_2
https://library.udpu.edu.ua/library_files/stud_konferenzia/2012_1/visnuk_2
https://repo.odmu.edu.ua/xmlui/bitstream/handle/123456789/16041/Bilousova
https://repo.odmu.edu.ua/xmlui/bitstream/handle/123456789/16041/Bilousova
https://repo.odmu.edu.ua/xmlui/bitstream/handle/123456789/16041/Bilousova
http://eprints.zu.edu.ua/27929/1/Pyroh_Poland.pdf
https://doi.org/10.5195/ijms.2023.2476
http://innovpedagogy.od.ua/archives/2024/71/part_2/13.pdf
http://innovpedagogy.od.ua/archives/2024/71/part_2/13.pdf
https://journals.spu.sumy.ua/index.php/psy/article/download/58/52/105
https://journals.spu.sumy.ua/index.php/psy/article/download/58/52/105
https://journals.spu.sumy.ua/index.php/psy/article/download/58/52/105

POLISH JOURNAL OF SCIENCE Ne 94, 2026

37

2018. C. 185 - 203. URL: http:/eli-
brary. kdpu.edu.ua/xmlui/handle/123456789/10362.

11. Mayer A., Yaremko O., Shchudrova T. Medi-
cal education in times of war: a mixed-methods needs
analysis at Ukrainian medical schools. BMC medical
education. 2023. 2023. Vol. 1-2. URL: https://bmc-
mededuc.biomedcentral.com/articles/10.1186/s12909-
023-04768-2.

12. Uvarova OO, Nigretskul VV Psycho-emo-
tional state, choice and image perception of the profes-
sion in applicants for higher medical education of the
Ist year of study in the conditions of socio-political
changes. Professional and applied didactics [Internet].
30, December 2024 [cited 06, May 2025]; (2) pp. 54-

60. URL: https://journals.pdu.khmelnitskiy.ua/in-
dex.php/pad/article/view/419.



http://elibrary.kdpu.edu.ua/xmlui/handle/123456789/10362
http://elibrary.kdpu.edu.ua/xmlui/handle/123456789/10362
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04768-2
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04768-2
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-023-04768-2
https://journals.pdu.khmelnitskiy.ua/index.php/pad/article/view/419
https://journals.pdu.khmelnitskiy.ua/index.php/pad/article/view/419

38

POLISH JOURNAL OF SCIENCE Ne 94, 2026

FEATURES OF DIASTOLIC DYSFUNCTION IN PATIENTS WITH ISCHEMIC HEART DISEASE
SUFFERING FROM TYPE 2 DIABETES MELLITUS

Anis A.

Doctor of Medical Sciences, Academician, Head of the Cardiology Laboratory at the Republican Special-
ised Scientific and Practical Medical Centre for Therapy and Medical Rehabilitation

Tulyaganova D.

MD, Head of the Cardiology Department at the Republican Specialised Scientific and Practical Medical

Centre for Therapy and Medical Rehabilitation
Nazarova G.

Junior Researcher at the Republican Specialised Scientific and Practical Medical Centre for Therapy and

Medical Rehabilitation
Yakubov M.

Senior Researcher, Republican Specialised Scientific and Practical Medical Centre for Therapy and Medi-

cal Rehabilitation
Rajabova D.

Junior Researcher, Republican Specialised Scientific and Practical Medical Centre for Therapy and Medi-

cal Rehabilitation
Khan T.

Junior Researcher at the Republican Specialised Scientific and Practical Medical Centre for Therapy and

Medical Rehabilitation Ishe

Republican Specialised Scientific and Practical Centre for Therapy and Medical Rehabilitation,

Abstract

Tashkent, Uzbekistan
DOI: 10.5281/zenodo.18330999

According to epidemiological studies, 40—70% of patients with T2DM show signs of diastolic dysfunction
even before the development of severe systolic failure. Myocardial relaxation disorders are associated with cardi-
omyocyte hypertrophy, interstitial fibrosis, accumulation of advanced glycation end products (AGEs), microcir-

culation disorders, and endothelial dysfunction.

Given the high prevalence of combined pathology — ischaemic heart disease (IHD) and T2DM — studying
the characteristics of diastolic dysfunction is important for prognosis and optimising treatment strategies.
Keywords: coronaryheartdisease, diabetes mellitus, diastolic dysfunction.

Introduction. Ischemic heart disease (IHD) com-
bined with type 2 diabetes mellitus (T2DM) is a signif-
icant clinical problem, as the combination of these pa-
thologies accelerates the progression of cardiovascular
complications and increases the risk of heart failure [1—
3]. Particular attention is paid to left ventricular (LV)
diastolic dysfunction (DD), which often precedes the
development of clinically significant heart failure and
is associated with an unfavourable prognosis [4—6].

Chronic heart failure (CHF) remains one of the
leading causes of disability and mortality in the popu-
lation. In recent years, there has been a trend towards
an increase in the proportion of patients with preserved
left ventricular ejection fraction (LVEF) whose clinical
picture is due to diastolic dysfunction. The prevalence
of diastolic dysfunction is particularly high in patients
with type 2 diabetes mellitus (T2DM), which is associ-
ated with a complex of metabolic and structural
changes in the myocardium.

According to epidemiological studies, 40—70% of
patients with T2DM show signs of diastolic dysfunc-
tion even before the development of severe systolic
failure (Zhao et al., 2020). Myocardial relaxation disor-
ders are associated with cardiomyocyte hypertrophy,
interstitial fibrosis, accumulation of advanced glycation
end products (AGEs), microcirculation disorders, and
endothelial dysfunction.

Given the high prevalence of combined pathology
— ischaemic heart disease (IHD) and T2DM — study-
ing the characteristics of diastolic dysfunction is im-
portant for prognosis and optimising treatment strate-
gies. [1, 2,9, 10].

Materials and methods. The study included 115
patients diagnosed with coronary artery disease with
stable angina pectoris of functional class II. All patients
had previously undergone myocardial revascularisation
procedures, which allowed us to form a fairly homoge-
neous sample for the analysis of diastolic ffunction.

For ease of interpretation of the data obtained, pa-
tients were divided into several groups: The first group
included 56 people suffering from ischaemic heart dis-
ease and simultaneously having a history of type 2 dia-
betes mellitus. All of them underwent myocardial re-
vascularisation and at the time of examination were in
a state of stable angina pectoris II FC.

The second group consisted of 59 patients with
functional class II exertional angina pectoris who also
underwent revascularisation but did not have concomi-
tant diabetes mellitus.

As a control group, 20 practically healthy individ-
uals were examined who had no clinical or instrumental
signs of cardiovascular pathology at the time of inclu-
sion in the study. This distribution allowed for a com-
parative analysis both within clinical subgroups and
with conditionally healthy individuals.
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Echocardiography was performed using tissue
Doppler imaging. A Samsung Medison Accuvix V20
ultrasound machine (Korea) equipped with a sector
probe with an operating frequency range of 2—4 MHz
was used for diagnosis. The examination was per-
formed in standard echocardiographic positions with
data recording in M- and B-modes, as well as in pulse-
wave and continuous-wave modes. The examination
technique complied with the international recommen-
dations of the American Society of Echocardiography
(ASE) (Schiller N.B. et al., 1989), which ensures the
reproducibility and comparability of results [5, 6].

Echocardiography was used to assess transmitral
blood flow parameters, mitral valve annulus motion in-
dices, and left ventricular filling velocity ratios in dif-
ferent phases of diastole. In addition, structural and ge-
ometric parameters of the heart were recorded, includ-
ing end-volumes and myocardial mass index, which
allowed for a comprehensive assessment of diastolic
function.

Study results.

The analysis showed that patients with restrictive
DD had higher E and E/A values, as well as shorter DT
and IVRT intervals, reflecting severe LV filling abnor-
malities.

Table 2.
Clinical characteristics of patients with IHD without diabetes mellitus with different types of diastolic dysfunc-
tion

Index Type of abnormal relaxation | Pseudonormal type

(n=34) (n=14)
Duration disease, years 10,3+2,6 13,8+2,1
BP grade: 1 grade / 2 grade 27 (79,4%) / 7 (20,6%)" 0/ 14 (100%)
Dyslipidemia, n/% 30 (88%)" 13 (93%)
HbAlc, % 7,1+0,5" 8,3+0,6
CHF, n/% 18 (53%)* 14 (100%)

Note: * — p<0.05 — differences between numerical values in groups I and II are statistically significant.

In patients with pseudonormal DD, IHD had a
longer course, grade 2 hypertension was more com-
mon, HbAlc¢ levels were higher, and chronic heart fail-
ure was more common.

Table 3.

Clinical characteristics of patients with ischaemic heart disease and diabetes mellitus with various types of dias-
tolic dysfunction

Index Abnormal  relaxation | Pseudonormal Restrictive
(n=21) (n=15) (n=11)

DM duration, years 4.8+2.4 6,94+2.6 6,9+0,6"

CHD duration, years 4.5+1,4 8,5+0,9 6,9+0,6"

MI anamnesis, n/% 8 (38,1%)" 7 (46,7%) 10 (91%)

HbAlc (%) 6,8+0,6" 7,4+0,5 8,5+0,3

Dyslipidemia, n/% 16 (76,2%) 12 (80%) 10 (91%)"

CHD (I-1IT ®K) 19 (90%) 15 (100%) 11 (100%, mostly HF
[IIstage)

Note: * — p<0.05 — differences between groups are statistically significant.

Patients with restrictive type more often had a his-
tory of MI, higher HbA ¢ levels, and more severe CHF.

The analysis showed that types II and III DD were
more frequently observed in LV hypertrophy, whereas
type I predominated in concentric remodelling.

Table 5.

Comparative analysis of LVEDD and LVMI thickness in patients with diabetes mellitus with different types of
LV diastolic function.

Index Abnormal relaxation Pseudonormal Restrictive
Endothelium-dependent

vasodilation a. Brachi- | 4,2+0,8* 2,9+1,1 0,6+1,1°
alis, %

intima media Thickness

of a. carotis communis, | 1,02+0,04* 1,15+0,03 1,31+0,05°
mm

ﬁ/ﬂfros"lemm plaque, | 1 (5 44y 10 (66,7%) 10 (90,9%)°

Note: * — p<0.05 — differences between abnormal relaxation and pseudonormal type; ° — p<0.05 — differences

between restrictive type and others.
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Correlation analysis revealed a significant associ-
ation between diastolic dysfunction and the duration of
IHD and SD2, HbAlc level, the presence of long-term
arterial hypertension, and patient age. These factors
should be taken into account when predicting the
course of the disease. [3, 7].

Discussion. The results of the study confirmed that
all patients with IHD have diastolic dysfunction, and
the presence of T2DM shifts its structure towards more
severe forms. Similar data are provided by Paulus &
Tschope (2013), who noted the key role of endothelial
dysfunction and interstitial fibrosis in diabetes. Our
data are consistent with Solomon et al. (2012), who
found that the progression of DD correlates with the du-
ration of diabetes and HbAlc levels.

Thus, the combination of IHD and SD2 forms an
unfavourable phenotype of CHF with preserved LVEF,
characterised by severe diastolic dysfunction and an
unfavourable prognosis. [3, 7].

The study convincingly showed that left ventricu-
lar diastolic dysfunction is a characteristic manifesta-
tion in patients with ischaemic heart disease. However,
when IHD is combined with type 2 diabetes mellitus,
these disorders are more pronounced and progressive.
The presence of diabetes shifts the spectrum of diastolic
changes towards more severe variants — pseudonormal
and restrictive types, which indicates a violation of my-
ocardial relaxation processes, an increase in its rigidity
and an increase in end-diastolic pressure.

A significant factor in the severity of the disease is
the duration of arterial hypertension and ischaemic
heart disease. The established correlations confirm that
restrictive type diastolic dysfunction is significantly
more common in patients with a long history and a
combination of several cardiovascular risk factors.

Metabolic changes characteristic of diabetes
mellitus play a significant role. Chronic hyperglycae-
mia and insulin resistance contribute to the accumula-
tion of advanced glycation end products (AGEs), which
alter the properties of the intercellular matrix, increase
the number of collagen cross-links, and enhance the de-
velopment of interstitial myocardial fibrosis. At the
same time, the activation of intracellular signalling cas-
cades, including protein kinase C-B, leads to damage
and apoptosis of cardiomyocytes, which exacerbates
the loss of myocardial elasticity and the progression of
diastolic disorders.

Myocardial remodelling is an equally important
link. In our study, more severe types of diastolic dys-
function prevailed in concentric and eccentric hypertro-
phy. This confirms that structural changes in the heart
in response to chronic pressure or volume overload ex-
acerbate the severity of diastolic dysfunction.

Endothelial dysfunction remains the leading path-
ogenetic mechanism. A decrease in endothelium-de-
pendent vasodilation and thickening of the intima-me-
dia complex of the carotid arteries were significantly
associated with worsening diastolic dysfunction. Thus,
systemic vascular damage in the combination of diabe-
tes mellitus and ischaemic heart disease is closely asso-
ciated with increased myocardial stiffness and the de-
velopment of chronic heart failure.

Inadequate control of diabetes mellitus also con-
tributed to an increase in the severity of diastolic dys-
function. Higher HbAlc values were more frequently
observed in patients with pseudonormal and restrictive
types of DD, which emphasises the importance of strict
control of carbohydrate metabolism to slow the pro-
gression of cardiovascular complications.

Overall, the results obtained allow us to conclude
that the development of diastolic dysfunction in pa-
tients with IHD and type 2 diabetes is associated with a
complex of factors: chronic myocardial ischaemia, pro-
longed exposure to arterial hypertension, fibrosis and
remodelling, impaired microcirculation and endothelial
function, as well as metabolic shifts caused by hyper-
glycaemia.

Thus, diastolic dysfunction in this category of pa-
tients is the result of the combined effects of mechani-
cal overload, structural changes, and systemic meta-
bolic and vascular changes.

The findings underscore the need for comprehen-
sive management of patients with IHD and type 2 dia-
betes mellitus. In addition to standard cardiological
therapy, special attention should be paid to early diag-
nosis of diastolic disorders, glycaemic control, correc-
tion of dyslipidaemia, treatment of arterial hyperten-
sion, and improvement of endothelial function. Only an
integrated approach can slow the progression of heart
failure and improve the prognosis in this category of
patients.

In conclusion, it should be noted that diastolic dys-
function is detected in all patients with IHD, but its
structure varies depending on the presence of T2DM.

When IHD and T2DM are combined, severe types
of DD (pseudonormal and restrictive) are more likely
to develop.

Diastolic dysfunction is associated with the dura-
tion of IHD, the duration of T2DM, HbA 1c levels, and
age.

Early diagnosis and correction of risk factors, in-
cluding glycaemic and blood pressure control, are re-
quired to optimise patient management.
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Abstract

Chronic obstructive pulmonary disease (COPD) remains one of the leading causes of morbidity, disability,
and mortality worldwide and is frequently complicated by pulmonary hypertension, which significantly worsens
prognosis and quality of life. Recent epidemiological studies indicate that pulmonary hypertension develops in
approximately 30—60% of patients with moderate to severe COPD and is associated with increased hospitalization
rates, right ventricular dysfunction, and mortality.

The development and progression of pulmonary hypertension in COPD are primarily driven by chronic hy-
poxia, pulmonary vascular remodeling, endothelial dysfunction, systemic inflammation, and increased pulmonary
vascular resistance. These pathophysiological mechanisms result in impaired cardiopulmonary hemodynamics and
reduced exercise tolerance. Early identification of pulmonary hypertension and implementation of preventive strat-
egies are therefore essential components of comprehensive COPD management.

Modern approaches to the prevention and treatment of pulmonary hypertension in COPD emphasize an early,
individualized, and multistage strategy. Long-term optimized pharmacological therapy, smoking cessation, pul-
monary rehabilitation, oxygen therapy, and appropriate cardiovascular management play a central role in slowing
disease progression. Recent evidence suggests that combined pharmacological and non-pharmacological interven-
tions reduce dyspnea severity, improve functional capacity, decrease the frequency of exacerbations and hospital-

izations, and enhance quality of life.

In conclusion, effective prevention and treatment of pulmonary hypertension in patients with COPD require
an integrated, multidisciplinary approach targeting both respiratory and vascular components of the disease. Im-
plementation of evidence-based strategies may significantly improve long-term clinical outcomes.

Keywords: chronic obstructive pulmonary disease; pulmonary hypertension; endothelial dysfunction; pul-

monary vascular remodeling; prevention; treatment.

Due to the fact that chronic obstructive pulmonary
disease is complicated by pulmonary arterial hyperten-
sion, the consequences of disability and mortality in-
crease from year to year, disease prevention, when di-
agnosis begins at an early stage, the terminal stages of
the disease and the causes of disability are identified.
Disease prevention, diagnosis, treatment, and coordina-
tion of modern methods of medical recovery in the
early stages of complications of pulmonary arterial hy-
pertension help to cope with the problem [1,2].

In modern medicine, diagnosis and treatment of
patients with chronic obstructive pulmonary disease
(COPD), prevention of complications in pulmonary ar-
terial hypertension (PH) — all this should be early, ef-
fective, individual and multi-stage. Therefore, the de-
velopment of an optimal plan for the prevention and
treatment of complications of OH is an urgent problem,
taking into account the clinical, functional, pathoge-
netic and regional mortality [3].

The clinical trial report prepared by the American
Thoracic Society and the Association of the European
Respiratory Society (ATS/ERS) defines the role and
stages of confirming the effectiveness of the treatment
of Suk [6, 12].

Based on the developed programs, pulmonary re-
habilitation is a complication of chronic obstructive

pulmonary disease, in order to prevent OH, 4 stages of
measures are required: I. Monitoring the course of the
disease; II. Reducing the impact of risk factors; III.
Treatment of patients with advanced chronic obstruc-
tive pulmonary disease; IV. Treatment of patients with
advanced chronic obstructive pulmonary disease [4].

According to the recommendations of the "Pulmo-
nary Rehabilitation" summarized by the European Res-
piratory Society (ERS) [20], when analyzing the effec-
tiveness of Bms rehabilitation, the ability of patients to
suffer physical disorders increases after certain thera-
peutic procedures (verification phase A). Shortness of
breath attacks decrease (confirmation stage A). The
quality of life is improving (confirmation stage A). Re-
duces anxiety and depression associated with chronic
obstructive pulmonary disease (confirmation stage A).
Psychosocial influence becomes effective (confirma-
tion stage S). The minimum duration of pulmonary re-
habilitation is 6 weeks; the effect increases when this
period lasts longer (confirmation stage V).

According to the analysis of European experts
[2,18], when a lot of money is spent on adequate treat-
ment of diseases and complications of the respiratory
system, the quality and life expectancy of patients im-
prove significantly.
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In the treatment of patients with advanced chronic
obstructive pulmonary disease, according to the mate-
rials of the Congress of the European Respiratory Soci-
ety [2,9], long-term use of standardized basic therapy
prevents the development of cardiovascular complica-
tions.

In the taxlildar study [2,5,20], after treating pa-
tients with chronic obstructive pulmonary disease with
standard therapy based on ERS recommendations (con-
firmation stage A), there was practically no decrease in
quality of life (positive change from 4.3+0.41 to
2.5+0.35 points), the number and duration of hospitali-
zations (22.5 and 5.7%, respectively). confirmed.

The impact of the curriculum on clinical and func-
tional disorders and quality of life indicators of patients
with chronic obstructive pulmonary disease was stud-
ied. In this case, it was found that OFV1 increased 1.8
times, while the quality of life, exercise tolerance
amounted to 79.2%, emotional state - 87.5%, and satis-
faction with treatment - 91.0% of positive changes.

Based on research assumptions, the low effective-
ness of treatment of OH, especially during the peak pe-
riod, forces us to look for new approaches to solving
this problem. One of the promising directions in this
field is the use of medical treatment methods. Clinical
and functional changes in patients with pulmonary ar-
terial hypertension

According to the researchers, [6, 11] Suk was used
in the treatment of patients with complications of pul-
monary artery hypertension, including beta—adre-
noblocker (nebivolol). With the help of a single course
of treatment with nebivolol, those who had a decrease
in the anterior wall of the right ventricle (axis) <4.8
mm, ventricle in the diastole of the heart <22 mm, ven-
tricle in the systole of the heart < 15 mm. In the calm
state of the patients, a decrease in the weight of the right
ventricle of the heart, E/a > 1.3, and a decrease in the
average pressure in the pulmonary artery (by 22
mm/cm2) were detected.

According to studies [7,17,18], in patients with de-
compensated heart failure SOOC, when taking the car-
dioselective beta-adrenoblocker nebivalol, a decrease
in heart rate from right to left (FAF) was found by
15.7%, and right ventricular isovolumic relaxation time
(IVRT) by 14.6% compared with the control group.
These changes are due to a decrease in endothelial dys-
function (stable metabolites of nitric oxide - SMNO
5.7%), and correction methods with cardioselective
beta-blockers are recommended.

The use of beta-blockers in patients with pulmo-
nary-cardiac complications further explains this contro-
versial issue. That is, in respiratory diseases, one of the
problems of choosing antihypertensive agents based on
therapy is bronchial obstruction, an indication against
the use of Beta—blockers. Methods of achieving high
effect are already being actively used in the treatment
of patients with chronic obstructive pulmonary disease
with OH with medications, including beta-blockers. A
comparative analysis of the effect of nebivalol on right
ventricular remodeling and diastolic dysfunction in 54
patients with fractures is noteworthy [9,19,21]. Based
on the results of practical application, it was found that

the peripheral hemodynamic resistance index in pa-
tients (0.9240.05 wb versus 0.81+£0.04 wb in patients
with impaired ventilation and perfusion) properly cor-
relates with blood saturation. However, it was noted
that the effect on central hemodynamics and plans for
long-term use as basic therapy have not been devel-
oped.

According to research data [2,10], low doses of
cardioselective Beta-blockers are recommended for pa-
tients with chronic obstructive pulmonary disease and
arterial hypertension: metoprolol, bisoprolol, betaxolol.
The dynamics of treatment primarily controls the level
of clinical symptoms, ECG and bronchial obstruction.
Scientific studies have shown the superiority of bi-
soprolol with high cardioselectivity over atenolol, even
in terms of its effect on bronchial patency. It was noted
that Beta-blockers with very weak bronchoconstrictive
properties (acebutolol, pindolol), which actively act on
the internal sympathomimetic system, have a relatively
low hypotensive effect. That is, in peripheral hemody-
namics, it is observed that macrophage activity reduces
the production of nitric oxide (by 4.5%), while neuro-
humoral regulation does not significantly affect the in-
dicators.

In subsequent years, significant advances have
been made in the treatment of complications of OH us-
ing calcium antagonists, which have been studied to
improve the course and consequences of the disease.
Since calcium antagonists do not have a negative effect
on bronchial conduction, they are chosen as the first
treatment for chronic obstructive pulmonary disease
when it is complicated by pulmonary arterial hyperten-
sion [12]. But not all the effects of these Guru drugs
have been sufficiently studied. Dihydropyridine-based
drugs (nifedipine, felodipine, amlodipine, lasidipine
and other calcium channel blockers are used in the
treatment of general and pulmonary arterial hyperten-
sion) and drugs that do not contain dihydropyridine (ve-
rapamil, diltiazem). At the same time, according to the
researchers, the use of calcium antagonists (verapamil
and diltiazem) is limited with changes in heart rhythm
(bradyarrhythmias) and conduction disturbances (atrio-
ventricular and sinoatrial blockages). According to sci-
entific data, the fact that calcium antagonists do not ad-
versely affect bronchial mucosiliary clearance is im-
portant in the treatment of systemic complications in
patients with SSC [3,13,16].

In their studies [3,5,13], it was found that in pa-
tients without exacerbation of the disease, but with var-
ying degrees of hypoxemia and hypertension of the pul-
monary artery, during treatment with calcium antago-
nists, the average pressure in the pulmonary artery
(from 28.2+0.7 mm to 22.4 mm.CM, that is, by 15.7%)
and a decrease in resistance (by 14.5%). The mecha-
nism of action of calcium-containing drugs on patients'
saliva has been studied. That is, it has a positive effect
on the system of small and large blood circulation by
reducing vasoconstriction and heart mass, which have
developed due to hypoxia, as well as dystrophic and
sclerotic changes in the myocardium by reducing the
hypoxia-causing load.

According to their data [4,10,14], the simultane-
ous use of calcium preparations reduces the production
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of mediators, weakening bronchospasm. Calcium sup-
plements affect all stages at which bronchial obstruc-
tion develops. In particular, acetylcholine, histamine,
leukotrienes and prostaglandins reduce bronchospasm-
causing spasm of the smooth muscles of the mucous
membrane, fat cells, and positively affect the secretory
cells of the bronchi. Calcium antagonists occupy a wor-
thy place in the treatment of patients with chronic ob-
structive pulmonary disease in adulthood, due to the
fact that they do not negatively affect metabolic pro-
cesses and coordinate kidney function.
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Abstract

This study is situated at the interdisciplinary intersection of linguistics and pedagogy, aiming to systematically
explore the theoretical and practical connections between Thematic Hierarchy Theory (THT) in linguistics and
Ideological-Political Education (IPE). THT, as a key analytical framework in linguistics, not only reveals the in-
trinsic organizational principles of language structure but also reflects the fundamental cognitive order through
which humans perceive the world. Meanwhile, IPE, as a critical practice in shaping individual values, political
perspectives, and moral beliefs, centers on guiding individuals to rationally comprehend and emotionally identify
with social order and normative values. Despite belonging to distinct academic domains, these two fields exhibit
significant theoretical resonance in key dimensions such as cognitive mechanisms of order construction, internal
logic of meaning generation and practical pathways for cultivating subjectivity.

This research first systematically elucidates the core tenets of THT from three perspectives: theoretical ori-
gins, conceptual essence, and cognitive foundations. It then delves into the intrinsic connections between THT and
IPE at ontological, epistemological, and methodological levels. Finally, from a language-cognition perspective, it

proposes an innovative, systematic, implicit, and permeable framework for IPE practice.
Keywords: thematic hierarchy; ideological-political education; philosophy of language; cognitive order;

value internalization; interdisciplinary research.

1. Thematic Hierarchy Theory: The order-con-
struction mechanism in language cognition

1.1 Theoretical origins and developmental tra-
jectory

The conceptual foundation of Thematic Theory
can be traced back to Valency Theory [1] in mid-20th-
century linguistics, a framework initially proposed by
the French linguist Lucien Tesniére to delineate de-
pendency relations between verbs and other sentence
constituents. Through subsequent theoretical advance-
ments, particularly the systematic research by the Mos-
cow Semantic School (e.g., FO. 1. Anpecsn [10]), The-
matic Theory evolved into a comprehensive theoretical
system. This theory primarily examines the intricate se-
mantic-syntactic interactions between predicates (cen-
tered on verbs) and their associated nominal elements
(i.e., thematic roles), constructing a universal explana-
tory hierarchical model based on the semantic roles
(e.g., Agent, Patient, Instrument, Location, Goal) and
their cognitive salience within predicative structures.

1.2 Core connotations and cognitive essence

The theoretical crux of Thematic Hierarchy lies
in its revelation of the systematic logical structure un-
derlying human language cognition [6]. Far from a su-
perficial linear syntactic sequence, this theory uncovers
the deep encoding mechanisms and cognitive organiza-
tional principles governing event structures. Its theoret-
ical characteristics can be analyzed through three inter-
related dimensions:

Causality: The Agent, due to its causal dominance
in actions, inherently occupies the apex of the hierar-
chical structure. This causal primacy reflects the funda-
mental cognitive mode through which humans compre-
hend events—an innate tendency to identify initiators

and responsible entities. From an evolutionary episte-
mological perspective, this cognitive bias holds signif-
icant adaptive value, enabling humans to swiftly recog-
nize agents in their environment and predict behavioral
outcomes.

Transitivity: Other participants (e.g., Patient, Re-
cipient) are arranged hierarchically based on the
strength of their semantic association with the action
core. This gradation mirrors the human cognitive mech-
anism for evaluating the significance of event elements,
embodying the principle of cognitive economy in lin-
guistic organization.

Salience: Thematic hierarchy directly corre-
sponds to attentional allocation in human information
processing. Cognitive psychological research demon-
strates that when processing complex information, in-
dividuals naturally focus first on the most agentive and
causally potent elements before sequentially attending
to other related components. This cognitive preference
is not confined to language comprehension but extends
to broader social cognitive activities.

As Van Dijk’s ideological discourse analysis sub-
stantiates [7], such deep cognitive structures are exter-
nalized through specific discursive strategies (e.g.,
topic selection, information focalization, background-
ing), ultimately manifesting as discourse practices with
distinct ideological characteristics. This insight pro-
vides a critical theoretical bridge for understanding the
interaction between linguistic structures and value sys-
tems.

1.3 Interdisciplinary theoretical extensions

It is noteworthy that the influence of Thematic Hi-
erarchy Theory has transcended the boundaries of tra-
ditional linguistics, exerting significant impact across
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disciplines such as cognitive science, artificial intelli-
gence, and psychology.

In the field of cognitive science, this theory has
provided critical insights into the organizational princi-
ples of human conceptual systems. Within artificial in-
telligence research, it has furnished the theoretical
foundation for semantic role labeling in natural lan-
guage processing [3]. In psychological studies, it has
inspired a series of empirical investigations into human
event cognition.

These interdisciplinary advancements have not
only enriched the theoretical depth of Thematic Hierar-
chy Theory itself, but have also created possibilities for
extending its application to pedagogical research.

2.From linguistic order to value order: The
cognitive construction mechanism of ideological and
political education

2.1 The essence and objectives of ideological
and political education

As a crucial component of China’s educational
system, Ideological and Political Education (IPE)
constitutes a systematic value-shaping project. Its fun-
damental objective lies in cultivating individuals’ polit-
ical stances, moral concepts, and social responsibilities
that align with socialist core values [2]. Against the
backdrop of contemporary value pluralism, IPE faces
the critical task of guiding individuals to establish a sys-
tematic and orderly framework for understanding
meaning and behavioral norms amidst complex social
phenomena and diverse value systems. This process is
inherently a deep cognitive construction activity, ena-
bling individuals to develop a hierarchical cognitive
structure for social value judgments at the psychologi-
cal level.

2.2 Hierarchical characteristics of value cogni-
tion

The construction of this psychological hierarchy
manifests in three interrelated dimensions:

Social behavior attribution: Teaching individu-
als to accurately identify primary responsible entities
(including individuals, collectives, and institutions) in
different contexts and comprehend their respective
rights and obligations.

Value evaluation: Cultivating individuals’ ability
to establish rational value priorities (e.g., the dialecti-
cal relationship between collective and individual inter-
ests, the balance between freedom and discipline).

Event comprehension: Guiding individuals to
grasp the causal relationships and ethical attributes un-
derlying social phenomena, thereby forming compre-
hensive and dialectical cognitive perspectives.

From a cognitive development perspective, suc-
cessful IPE should enable learners to internalize ab-
stract value norms into automated cognitive-evaluative
schemas. This process bears a striking resemblance to
the implicit learning of grammatical rules in language
acquisition. Just as children acquire language without
explicit grammar instruction [9], ideal value education
should pursue this silent and imperceptible internaliza-
tion effect.

2.3 IPE through the lens of cognitive science

Modern cognitive science demonstrates that hu-
man value cognition is not a simple process of infor-
mation reception but involves complex cognitive recon-
struction and meaning generation. In this process, pre-
existing cognitive structures play a pivotal role in fil-
tering and organizing new information. The linguistic
cognitive principles revealed by Thematic Hierarchy
Theory essentially reflect general principles of how the
human mind processes complex information. There-
fore, understanding these principles holds significant
implications for optimizing cognitive intervention strat-
egies in IPE.

3.Multidimensional theoretical dialogue be-
tween thematic hierarchy and ideological-political
education

3.1 Order isomorphism: Cognitive mapping
from language to society

Thematic hierarchy represents the micro-level or-
der structure in linguistic systems, while ideological-
political education deals with the macro-level order
construction of social value systems. At a profound
level, these two exhibit remarkable structural isomor-
phism: both require relational positioning, hierarchical
sorting, and meaning assignment of elements within
their respective systems. This isomorphism provides an
illuminating theoretical perspective—the methods of
thematic analysis can be adapted to understand and op-
timize the value transmission process in ideological-po-
litical education.

Concretely, in the narratives of ideological-politi-
cal education, we can identify analogous linguistic-
cognitive roles:

Agentive roles embodying positive energy (e.g.,
model citizens, contemporary heroes, socialist build-
ers);

Patient roles requiring attention and assistance
(e.g., the masses, disadvantaged groups, societal do-
mains needing improvement);

Instrumental elements as means of realization
(e.g., scientific methods, policies and regulations, tech-
nological tools);

Goal values as ultimate pursuits (e.g., communist
ideals, national rejuvenation, people’s well-being).

Constructing such a clear value thematic struc-
ture can significantly enhance the logical rigor and
emotional resonance of educational narratives.

3.2 Cognitive foundationality: The deep con-
nection between linguistic and value-based thinking

Language is not merely a communication tool but
also a carrier of thought [8]. Extensive cognitive sci-
ence research demonstrates that the cognitive patterns
internalized in linguistic structures (e.g., the event-
parsing approach reflected in thematic hierarchy) form
the fundamental framework for human complex think-
ing. The characteristics of cognitive structures devel-
oped during individual language acquisition pro-
foundly influence how they process various types of in-
formation (including value-related information) and
their efficiency in doing so.

This discovery has crucial implications for ideo-
logical-political education: by consciously cultivating
students’ linguistic-cognitive abilities (e.g., precise
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conceptual definition, rigorous logical analysis, sys-
tematic structural comprehension), we are essentially
laying a solid foundation for their value-cognitive ca-
pacities. When students develop strong linguistic think-
ing skills, their ability to understand and internalize
complex social values correspondingly improves.
Therefore, ideological-political education can draw on
the principles of linguistic-cognitive development,
starting with fostering precise, dialectical, and system-
atic thinking modes to establish a robust cognitive basis
for value identification.

3.3 Subjectivity construction: From grammati-
cal subject to value subject

The central position of the Agent in thematic hier-
archy theory [5][4] reflects the Auman cognitive em-
phasis on actors. This finding resonates deeply with the
concept of subjectivity cultivation in ideological-polit-
ical education. Modern ideological-political education
increasingly views learners as active moral practice
subjects rather than passive value recipients. This shift
necessitates a re-examination of role allocation in edu-
cational discourse.

By analyzing the thematic configuration in educa-
tional narratives, we can reflect: Does current educa-
tional discourse sufficiently cast learners and ordinary
citizens in the Agentive role? Does it overemphasize
the unidirectional transmission of external norms while
neglecting the subject-construction process of stu-
dents? Deep contemplation of these questions can help
design more interactive and participatory educational
approaches, genuinely inspiring students’ sense of re-
sponsibility and initiative.

4.Practical innovations: Exploring pathways
for ideological-political education based on linguis-
tic cognition

4.1 Structural optimization of educational nar-
ratives

When narrating Chinese cultural stories or ex-
plaining theoretical policies, methods of thematic anal-
ysis can be employed to consciously construct a coher-
ent value event framework. Specifically, the roles of
various elements in the narrative and their interrelation-
ships should be clearly defined, allowing value guid-
ance to be naturally integrated into the narrative logic,
much like grammatical rules. This structured narrative
approach not only enhances persuasiveness but also re-
duces cognitive load, making it easier for learners to
understand and accept the embedded value connota-
tions.

Practical strategies include:

Carefully selecting exemplary cases to highlight
the agency and positive impact of key actors;

Arranging narrative sequences in a manner con-
sistent with human cognitive processes,

Appropriately employing linguistic devices to em-
phasize critical value elements.

Through these methods, value transmission can
shift from explicit didacticism to implicit guidance.

4.2 Systematic cultivation of thinking skills

Introduce fine-grained and structured methods
from linguistic analysis into ideological-political
courses by designing specialized social phenomenon
analysis exercises. Guide students to systematically

dissect elements in social events using approaches akin
to sentence constituent analysis:

Identifying primary and secondary contradic-
tions;

Claritying responsibility attribution;

Establishing rational value prioritization se-
quences.

Such training not only enhances students’ rational
analytical abilities but also fosters a habit of systematic
thinking about social issues.

Implementation can take various forms, including:
Case-based teaching; Scenario simulations; Structured
discussions.

The focus should be on cultivating students’ abil-
ities in: Problem-analysis framework construction;
Information organization; Logical reasoning.

The improvement of these skills directly enhances
their value judgment capabilities.

4.3 Critical reflection on educational discourse

Establish a systematic mechanism for educational
discourse analysis to conduct regular critical examina-
tions of: Textbook content; Media propaganda; Class-
room language.

Key analytical focuses include the implicit the-
matic configuration patterns:

Which groups are frequently positioned as active
agents?

Which groups are often backgrounded?

What subject-relationship cognitions do these
lingustic choices convey?

Through such reflection, educational discourse
can be ensured to convey positive, equitable, and just
socialist inter-subject relations, avoiding the uncon-
scious reinforcement of one-sided or negative cogni-
tive patterns.

This work requires interdisciplinary collaboration
among experts in linguistics, pedagogy, and sociology
to develop scientific analytical indicators and evalua-
tion systems, providing professional guidance for edu-
cational practice.

4.4 Holistic construction of cultural environ-
ments

Drawing on principles of language acquisition,
create a cultural environment rich in correct value
grammar to facilitate the implicit learning of values.
Specific measures include:

Designing language-based activities that embody
socialist core values;

Developing cultural products infused with main-
stream value concepts;

Building social discourse spaces that support pos-
itive value expression.

Through these systematic efforts, socialist core
values can become as natural as mother-tongue gram-
mar in shaping individuals’ cognition and self-expres-
sion.

This environmental construction requires collabo-
ration among families, schools, and society to form a
consistent value influence chain. Simultaneously, it is
essential to: Respect individual differences; Provide di-
versified value practice pathways; Avoid simplistic in-
doctrination.
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5. Conclusion

Thematic hierarchy theory, as a sophisticated lin-
guistic analytical tool, has demonstrated theoretical
value and application potential that extend far beyond
the boundaries of traditional linguistics. It provides a
unique and powerful theoretical perspective for under-
standing ideological-political education—a practice
similarly dedicated to constructing psychological order
and social identity. The two engage in an illuminating
dialogue on the fundamental philosophical proposition
of order construction.

The interdisciplinary theoretical bridge attempted
in this study is by no means a mere conceptual trans-
plantation or mechanical grafting. Rather, it seeks to re-
veal the deep-seated connections between cognitive
principles across different domains. This exploration
inspires us to reimagine the possible forms of ideologi-
cal-political education: it may evolve into a more pro-
found and nuanced grammar of values, one that not
only imparts surface-level value norms but also culti-
vates deep value-based thinking; not only shapes
modes of expression but also nurtures modes of cogni-
tion and existence. Indeed, within the ordered beauty of
linguistic structures, we can discern a vital pathway to-
ward the moral order of value identification.

This interdisciplinary theoretical exploration and
practical innovation hold significant theoretical and
practical implications for enhancing the scientific rigor,
penetrative power, and effectiveness of ideological-po-
litical education in the new era. It not only expands the
theoretical foundation of ideological-political educa-
tion but also offers new methodological insights. Future

research may build upon this foundation to conduct em-
pirical teaching experiments and effectiveness evalua-
tions, further refining the practical application of this
theoretical framework.
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Abstract

In today’s world, the rapid development of technology and the intensification of daily life have created a need
for people to spend their leisure time in a more productive and healthy way. In this context, sports and the sports
industry have become globally significant fields, attracting increasing public interest, and mass sports have played
an important role in both the physical and social development of individuals. Mass sports not only promote phys-
ical health but are also essential for social integration, guiding youth toward a healthy lifestyle, and strengthening
social solidarity. The principle of “sports for all” forms the core idea of this field and aims to involve all segments
of the population in sports activities.

The aim of this research is to analyze the effectiveness of policies and strategies implemented by state and
local government bodies to increase participation in mass sports. The study examines existing problems in the
sports sector, the state of infrastructure, regional differences, and the role of innovative technologies. According
to the research hypothesis, the accessibility of sports services provided by the government, awareness-raising ac-
tivities, and international cooperation directly affect the level of public participation in mass sports. Based on the
statistical and qualitative analysis methods used in the study, a profile of participation in sports has been developed.

The scientific novelty of the study lies in the fact that the impact of strategies implemented at the state and
local levels on mass sports is statistically evaluated for the first time. The results contribute both to theoretical
knowledge and play a significant role in practice, especially in shaping and developing sports policy. This research
presents a conceptual framework that can be useful for sports federations, clubs, government institutions, the pri-

vate sector, and universities.

As a result, the study shows that the correct and purposeful strategies of state and local government bodies
play a crucial role in involving the population in mass sports, and it is necessary to continue such measures in a

systematic manner.

Keywords: Mass sports, Participation level, State policy, Sports infrastructure, Management strategies.

INTRODUCTION

Defining sport is quite a challenging task. This dif-
ficulty arises from the numerous meanings attributed to
sport, its diverse content, the historical context which
varies from society to society, and its use in everyday
language. Sport emerged with the beginning of peo-
ple’s social life. Its origin, development, and integra-
tion into daily life are closely linked with the concept
of struggle. Over time, physical activities began to be
performed with specific rules and goals, which led to
the formation of modern sport.

Sport plays a significant role in transmitting and
maintaining social and cultural values in society. It en-
hances individual self-expression skills, strengthens
physical and psychological well-being, and increases
social integration. In this regard, the organization of
mass sports events contributes to the well-being of wide
segments of the population. According to research, in-
dividuals engaged in sports activities exhibit higher
levels of psychological well-being (Downward &
Rasciute, 2011).

1. Methodology

This research was conducted using a descriptive-
analytical approach. Survey and observation methods

were applied, and between April and June 2023, online
and physical surveys were conducted among 312 re-
spondents residing in Baku and various regions. The
age range of respondents was between 15-60 years;
52% were female and 48% male. The collected data
were processed using descriptive and correlation anal-
ysis methods through SPSS software.

2. Research questions and hypothesis

The purpose of the research is to examine the level
of public participation in mass sports activities in Azer-
baijan and the management aspects associated with this
participation.

Research Questions:

1. What are the main reasons that encourage the
population to participate in mass sports?

2. What are the key obstacles to public participa-
tion?

3. To what extent do state strategies and infrastruc-
ture impact participation levels?

Hypothesis:

H1: Events organized by public and private sec-
tors, accessibility of sports facilities, and awareness-
raising activities increase public participation levels.

The concept, essence, and structure of mass sports
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Defining sport is a fairly challenging task. This
difficulty arises from the numerous meanings attributed
to sport, its diverse content, the historical context that
varies across societies, and its everyday usage (Akca &
Sunay, 2011). Sport emerged with the beginning of so-
cial life among humans. The emergence, development,
and integration of sport into daily life have evolved
alongside the concept of struggle. On one hand, people
fought against nature; on the other, they performed var-
ious movements to meet daily needs. Over time, these
movements began to be performed with certain rules
and purposes, leading to the formation of sport as we
know it (V.Kucuk & Koc 2015).

Sport serves to shape and transmit social and cul-
tural values in society and ensures their continuity.
Through sport, individuals can express themselves and
develop their personal abilities to a higher level. It helps
individuals find their place in society and feel like a part
of it. Participation in sports activities contributes to the
reduction of psychological tension and improvement
and maintenance of physical well-being. From a social
and cultural perspective, individuals interact with a
broader community, engaging in cultural exchanges
with diverse people. This fosters cultural enrichment
and the transmission of values to new generations
through social interaction (Erkan 1994). Since sport is
performed collectively, it contributes not only to the in-
dividual’s socialization but also to the entire society.
The reciprocal influence between sport and society is
also evident. Sport influences society and its develop-
ment, while individuals and communities also contrib-
ute to the development of sport.

Today, most people in society are directly or indi-
rectly connected to sport. Some follow sports through
newspapers and television, others attend stadiums and
gyms, while others are interested in their children's par-
ticipation in sports events. However, when this picture
is compared to the general population, it becomes evi-
dent that the majority of people are involved in sport in
a passive manner.

After scientific research confirmed the positive ef-
fects of regular physical activity on mental and physical
health, sport began to be recommended for all age
groups. In the U.S. and Canada, programs like ‘“Physi-
cal Fitness,” in Germany “Trim Dich,” and in many
other countries “Sports for All” or “Sports pour tous”
have rapidly spread among large audiences (Karastiley-
manoglu 2016). While technological advancements
have brought significant convenience to human life,
they have also reduced physical activity. Moreover, the
rapid and unregulated urbanization has resulted in
noisy, polluted, and stressful living environments that
facilitate the emergence of various diseases. A healthy
society is only possible when its members are physi-
cally, morally, and economically balanced.

Mass-organized events must be implemented so
that large segments of the population can benefit from
the physical and psychological advantages of sport.
Collective sports events or recreational activities that
include sporting elements bring vitality and joy to soci-
ety. Furthermore, shifts occur in people's value sys-
tems, and their spiritual morale increases. A society

with high morale transitions to modern standards more
quickly (Z. Koruc & P. Koruc 1990).

The monotony of modern daily life limits creativ-
ity and alienates people from themselves. For this rea-
son, initiatives such as “mass sport,” “health-promoting
sport,” “sport for all,” and “easy recreation” have been
proposed to bring joy, health, and inner harmony to
people’s lives.

Sport can be classified into three main types: pro-
fessional sport, mass sport, and sport for special groups.

In scientific studies dedicated to mass sports, it is
crucial to define and explain certain concepts and phe-
nomena. Frequently used terms in daily life—physical
activity, exercise, physical fitness, and other related
concepts—must be clarified in meaning.

“Physical activity” refers to bodily movements
performed by skeletal muscles that require energy ex-
penditure. The amount of energy expended depends on
the size of the muscle mass involved, the intensity of
muscle contractions, duration, and frequency. Physical
activity can be categorized into sub-groups. The most
basic division is into three parts: sleep, work, and lei-
sure time. Leisure-time physical activity includes
sports, household tasks (e.g., gardening, cleaning, re-
pairs), and other activity types.

Physical activity can also be classified based on
intensity, timing (weekday vs. weekend), whether it is
voluntary or compulsory, and other criteria. The main
purpose of such classifications is not only didactic but
also to provide a basis for comprehensive evaluation
and accurate measurement of the physical activity phe-
nomenon. Thus, the obtained results can be effectively
used in sports and health sciences research.

“Exercises” (also referred to as “training” in some
cases) are often confused with physical activity due to
shared components such as energy expenditure, muscle
movements, intensity, and duration. However, “exer-
cise is not a synonym for physical activity. It is a
“planned, structured, and repetitive form of physical
activity” with the primary goal of improving physical
fitness. This concept covers both everyday sports activ-
ities and specialized training aimed at increasing phys-
ical performance.

Physical fitness is defined as the ability to perform
daily tasks without undue fatigue, to engage in leisure-
time activities without exhaustion, and to be prepared
for emergencies. Components of health-related fitness
include cardiovascular endurance, muscular strength,
body composition, and flexibility. Skill-related fitness
includes balance, coordination, speed, power, and reac-
tion time.

Many industrial companies and even small busi-
nesses try to build sports facilities for their employees
and provide opportunities to engage in physical activity
(Orhun. 2020) . However, creating such facilities is not
enough. If sport does not yet hold a place in employees’
daily routines, these facilities will remain unused unless
well-organized and motivational measures are imple-
mented.

The widespread promotion of mass sport and the
increase in the number of participants are closely linked
to the influence of high-performance sports. Some in-
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dividuals aspire to reach professional levels and fre-
quently ask, “Can I be the best?” At the same time,
school sports give young people the chance to demon-
strate their abilities and experience a sense of achieve-
ment, which motivates them toward further develop-
ment (Can, 2020). These factors illustrate the close re-
lationship between mass sport and high-performance
sports. An individual who starts sport for health and fit-
ness may, over time, develop a desire to test their abil-
ities and achieve greater success. The earlier people are
engaged in sport, the more favorable the conditions for
raising professional and successful athletes. The devel-
opment of mass sport and the inclusion of all popula-
tion segments require awareness-raising and organiza-
tional efforts. Such efforts will not only improve the
general health level of society but also contribute to the
emergence of a new generation capable of achieving
high performance.

Main Reasons for Public Participation in
Sports”

The reasons for engaging in sports can vary from
person to person; however, in general, these reasons are
linked to the desire for self-actualization, psycho-emo-
tional needs, health and psychological expectations, the
need for movement, the aspiration to compete with oth-
ers, and the influence of family, friends, the school en-
vironment, and mass media.

Self-actualization refers to a person's realization of
their expectations and thoughts—that is, revealing their
own potential. This desire can be explained by the be-
lief that one should do their best within their capabili-
ties. Professional life rarely offers opportunities for de-
veloping personal skills and achieving dreams. Unlike
daily life, sports—particularly those that are game-like
and somewhat detached from reality—allow individu-
als to compensate for deficiencies experienced in pro-
fessional life. Young people hope to find freedom of
movement in sports to develop their personalities.
However, factors such as the coach’s strictness, author-
itarian pressure, fear and anxiety, negative attitudes,
and school competitions can hinder these hopes and ex-
pectations. A coach or physical education teacher who
understands the feelings and thoughts of the athlete,
sets an example, and demonstrates honesty and fairness
can help young people overcome the inner conflict be-
tween freedom and leadership (Huseynzade C & Rah-
manov C, 2002).

Acquiring sports skills is not a process of direct
attainment; these skills are learned. For skill acquisi-
tion, mental and physical processes must work in coor-
dination. It is not only mental processes that are essen-
tial in learning a skill, but also the knowledge of meth-
ods and techniques related to that skill. In sports,
children and adolescents tend to compare themselves
with other athletes, which leads them to develop their
own tactics. Through sports, individuals gain mental
clarity and acquire various types of knowledge, which
in turn teaches them to act according to new life goals
and environments.

In modern times, increased technological ad-
vancement and urbanization have caused urban chaos
and problems associated with industrialization, which

negatively affect society. People facing cultural and so-
cio-economic problems are exposed to factors such as
mobility, noise, and air pollution, leading to psycholog-
ical issues. These factors can result in various illnesses.
In particular, anxiety can lead to respiratory and cardi-
ovascular diseases, and in some cases, may even have
fatal outcomes. People who engage in sports are more
informed about ways to overcome health problems,
leading to improvements in their condition. This, in
turn, increases their motivation and contributes to
maintaining a healthy lifestyle.

Sports not only promote physical well-being but
also improve individuals’ psychological and emotional
states. Sports have the power to relieve people from
anxiety. Research by psychologists shows that individ-
uals who engage in sports tend to have stronger psycho-
logical structures. Today, we often encounter the con-
cept of "stress." In this context, sports are a natural
method for combating stress. Through sports, individu-
als can break free from daily routines and create a new
occupation for themselves. The time spent on sports
also allows people to relax and escape daily stress.
Thanks to the achievements gained through sports, peo-
ple can fulfill their desire for success.

In children, the need for movement develops and
strengthens from infancy to adolescence through active
interaction with the environment. This process is har-
moniously connected with natural maturation, imita-
tion, curiosity, play behavior, the desire for success,
and social interaction. The need for movement and
movement-related functions become one of the main
sources of motivation for children, which finds ideal
application in sports. A child’s inclination toward
movement depends on the quality of the activities pre-
sented. Lack of movement, restriction of activities, and
limited opportunities for movement can lead to a de-
crease in performance and difficulties in learning.
These problems can also result from overstimulation,
aggression, and behavior disorders caused by uncon-
trolled movement. Physical education lessons and ac-
tive activities should be balanced with the child’s phys-
ical characteristics and current movement needs. The
risk of hyperactivity can be reduced through balance
exercises that improve concentration and by lowering
expectations placed on the child. Children with low
motivation and a tendency toward physical inactivity
should participate in highly active groups and engaging
tasks. Competition among children is related to motiva-
tional functions and does not necessarily require for-
mally organized contests or the fulfillment of competi-
tion conditions (Huseynzade C & Rahmanov C, 2002).

Social relationships are very important for chil-
dren and adolescents. One of the most crucial aspects
of social relationships for individuals is being accepted.
Friend groups composed of individuals in certain age
groups are typically selected as those that reflect quali-
ties that are desirable and aligned with societal norms.
These groups can encourage socially beneficial activi-
ties as well as possess negative characteristics. Such
groups have the power to influence individuals and di-
rect their behavior (Nacar, E, Ismail 0. 2019).

After the family, the school holds a significant
place. The impact of physical education teachers within
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the school environment cannot be denied. Encouraging
students to engage in sports contributes to the develop-
ment of national sports achievements, thereby increas-
ing the role of teachers. Schools serve both as educa-
tional institutions and places where individuals of vari-
ous age groups come together. In this respect, schools
hold particular importance in the context of sports.

Mass media plays a vital role in delivering sports
events to a broad audience. Thanks to these means,
reaching a wide public has become easier. This allows
children and adolescents to view successful athletes as
role models. The role of mass media in transforming
sports into a global social phenomenon is irreplaceable.
Media also plays a crucial role in delivering theoretical,
technical, and practical information about various
sports, educating and guiding audiences. Additionally,
television has become an essential tool in involving
youth and housewives in extracurricular sports activi-
ties.

Certainly! Here's the English translation of your
text:

Main Barriers to Participation in Sports

The process of participating in sports faces a num-
ber of limitations often referred to as "barriers" in vari-
ous sources. The reasons that prevent people from en-
gaging in sports have not been sufficiently studied. In
recent years, studies focusing on these barriers and rec-
ognizing their significance in sports participation have
begun to emerge. As research expands, additional rea-
sons hindering sports involvement continue to surface.
When researchers examine these limitations individu-
ally, they may number in the hundreds, making their
identification and description challenging. Such com-
plexity necessitates the categorization of these barriers.
Researchers classify them as internal, external, and
structural barriers.

The investigation of barriers began with the study
of structural limitations. Since structural barriers are
more tangible and scientifically more measurable, they
have received the most attention. When examining
structural barriers, it becomes clear that they are not
perceived uniformly or with the same intensity by eve-
ryone. Among these, the most commonly felt are time
and financial constraints. Structural barriers such as the
number and quality of sports facilities are acknowl-
edged across all age groups, whereas cost becomes a
more prominent barrier as people age.

The term "time barrier" generally refers to the lack
of free time. In general terms, free time is the time one
can use voluntarily. For any portion of a day to be con-
sidered free time, it must be completely separate from
time spent on work and essential needs. Research in
various fields has shown that to maintain a healthy life-
style, people need to regularly engage in physical activ-
ity during their free time. However, studies in sports
sciences indicate that due to demanding work hours,
daily plans, and the various expectations of family
members, people cannot devote enough time to physi-
cal exercise—an essential part of their lives.

In the context of leisure time, the term “barriers”
encompasses the reasons that limit a person’s participa-
tion in sports activities during their free time. These
factors are considered as elements that restrict mass

participation in sports activities. One of the main struc-
tural barriers to participating in sports is the lack of lei-
sure time. Long working hours are particularly a major
cause of this shortage.

For children and adolescents, the safety of sports
facilities and the surrounding environment plays a cru-
cial role in their participation in sports. The lack of safe
transportation routes to sports facilities, their location
in dangerous areas, poor lighting, and the presence of
drug users, alcoholics, and homeless people in the area
are considered threats and can reduce participation op-
portunities. Large sports facilities usually have security
services and the surrounding areas are protected by po-
lice forces.

Low-income families are forced to allocate their
limited resources first to basic necessities such as food,
heating, clothing, housing, and healthcare. Only after
these needs are met can families afford to involve their
children in sports. For low-income individuals, the
costs of entry tickets to sports facilities, transportation,
meals, drinks, and equipment during events create an
additional burden, casting doubt on the decision to par-
ticipate in sports. Thus, the level of participation is di-
rectly related to income.

Public, municipal, or privately-owned indoor and
outdoor sports areas, parks, bicycle and pedestrian
paths, and public sports zones are locations where peo-
ple can engage in physical activity. However, whether
these facilities meet the needs and expectations of chil-
dren, adolescents, people with disabilities, and adults
can sometimes also become a barrier. A shortage of
such facilities and overcrowding of existing ones are
additional barriers. Therefore, state support in this area
is particularly important. In countries like Finland and
Japan, continuous government support and family-ori-
ented programs play a significant role in increasing
public interest in sports. In these countries, sports ac-
tivities are systematically promoted from schools to
community centers. There is a need for similar pilot
programs at the local level in Azerbaijan. Van
Tuyckom (2011) states that the socio-economic macro-
environment directly influences the level of physical
activity (Van Tuyckom, C. (2011).

Amid rapid urbanization, the characteristics of
outdoor games and sports in cities must be carefully
evaluated. Unlike indoor spaces, outdoor sports areas
and games—especially in modern urban planning—re-
quire special attention. In modern cities, the lack of
places for children to play or engage in sports limits
their ability to play outdoors. A study conducted in
Australia showed that among children aged 10-16,
53% preferred to play in their home yards, 24% in open
green spaces, 17% in parks and playgrounds, and 6% in
the streets. Another survey of 421 children found that
59% preferred playing in the yard, 23% in parks, and
9% in the street (Bauman, A., et al. (2012).

The rise of urbanization globally has further high-
lighted the importance of playgrounds and sports fields.
The lack of sufficient space between concrete buildings
for sports is a major issue. Creating playgrounds and
sports areas that meet people's needs and expectations
is essential to increase sports participation.
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The accessibility of sports venues where sports
events are held is crucial in terms of encouraging par-
ticipation. Locating such facilities close to residential
areas, in city centers, and ensuring they are easily
reachable via public transport can increase participation
rates. One of the reasons preventing sports participation
is the difficulty in reaching sports facilities. The more
distant the facility, the more inconvenience and chal-
lenges it presents. Sports facilities should be located in
densely populated areas so that children and adoles-
cents can easily reach them. Natural sports areas like
mountains, rivers, and canyons, if not easily accessible
or if they involve difficult routes, can limit participation
in such activities.

Climate and terrain are also geographical factors
that influence opportunities for sports engagement.
These factors directly affect the choice of sport. For ex-
ample, the construction of ski resorts in snowy areas or
swimming pools in warm coastal regions expands op-
portunities for engaging in sports in those areas. Con-
versely, when facilities are not aligned with the natural
environment, it becomes a barrier to sports participa-
tion.

Social environment and economic conditions can
also serve as barriers to engaging in sports activities.
Studies show a correlation between socio-economic
status and sports participation. People with middle and
high incomes participate more actively in sports events
and engage in several types of sports compared to those
with lower incomes. At the same time, the level of ed-
ucation significantly affects participation rates. Edu-
cated individuals are more likely to be physically ac-
tive. Family income and whether parents engage in
sports themselves are also influential factors in chil-
dren’s involvement in sports.

Certainly! Here's the English translation of your
full text:

Internal Barriers

Internal barriers are related to a person’s psycho-
logical characteristics and inner processes and influ-
ence their participation in sports events. These barriers
involve personal choices, needs, social activity, and
group preferences. Compared to other types of barriers,
internal ones are more difficult to observe, which is
why they have been less studied. However, research
shows that internal barriers often influence decision-
making more significantly than structural barriers.

One of the main internal barriers to participating
in sports is psychological readiness, self-confidence,
anxiety, and stress levels. When individuals feel that
they are unlikely to succeed in sports, fear injury, or
worry about appearing weak in front of their peers, they
tend to avoid participation.

The higher the level of anxiety, the harder it is for
a person to make rational decisions and demonstrate
their abilities. In such conditions, individuals may feel
unsuccessful and withdraw from physical activity alto-
gether. When the psychological pressure experienced
during sports exceeds one’s capacity to cope, it can lead
to complete disengagement.

Motivation is a psychological process that directs
a person toward a specific activity and encourages them
to take action. Each individual has their own reasons

for participating in sports events. Children and adoles-
cents are usually drawn to sports to develop their skills,
have fun, maintain physical fitness, make friends, and
experience a sense of achievement. When these expec-
tations are not met during sessions, it may hinder con-
tinued participation.

The demographic structure of the area a person
lives in significantly affects their lifestyle. This is par-
ticularly evident in developing countries where public
life standards are not yet fully established. In more so-
cioeconomically and culturally developed countries,
people engage more actively in sports, and the variety
of sports available increases. In societies with social
stratification, these differences influence the choice of
sport, and the demographic structure itself may act as a
barrier to certain sports. As the demographic landscape
evolves over time, it also affects which types of sports
people are able to participate in.

Discussion

1. Social and Psychological Impacts of Sports

Our research shows that mass and health-promot-
ing sports initiatives enhance physical and psychologi-
cal well-being, strengthen social connectedness, and
improve individual self-awareness. These findings
align with the demonstrated effects of structured pro-
grams like the U.S. “Sports for All” and Germany’s
“Trim Dich,” confirming the effectiveness of this ap-
proach in international practice (Karasiileymanoglu, A.
(2016). In the Azerbaijani context, creating an open and
motivating environment is also essential.

2. Differences Between Physical Activity, Exer-
cise, and Physical Fitness

The text clarifies the concepts of physical activity,
exercise, and physical fitness. From a scientific per-
spective, these terms differ significantly: exercise is
planned and goal-oriented, while physical activity is
broader and part of everyday life. Differentiating be-
tween these concepts is necessary to improve the meth-
odological quality of sports research. In Azerbaijan,
clearly distinguishing these terms in both texts and
practice can yield meaningful outcomes.

3. Types of Barriers and Their Scope of influence

The effects of structural (financial, time-related,
facility-based), environmental (surroundings, safety),
and internal (motivation, anxiety, self-confidence) bar-
riers were thoroughly analyzed. It was found that inter-
nal barriers, especially psychological fears, are often
more influential than structural ones. This means that
organizing mass events alone is not enough—people
must also build self-confidence and internal motivation
to ensure consistent participation.

4. Evaluation of the Role of the Education System
and Media

The influence of teachers within the education sys-
tem and the motivational role of media were empha-
sized. In particular, the honest, fair, and human-cen-
tered approach of physical education teachers in
schools is a vital source for encouraging youth to en-
gage in sports (Huseynzade ¢ & Rahmanov C, 2002)..
Media also plays a positive role, especially for youth,
in promoting sports.



54

POLISH JOURNAL OF SCIENCE Ne 94, 2026

5. Urbanization and Lack of Space

Rapid urbanization leads to a lack of space and re-
sources for sports. This problem is more pronounced in
developing countries like Azerbaijan. In such condi-
tions, outdoor sports and public sports infrastructure
(parks, playgrounds) play a crucial role in encouraging
participation. Instead of temporary measures, a sys-
temic and accessible approach to building physical
spaces is required.

6. Connection Between Professional and Mass
Sports

Increased participation in mass sports contributes
to the development of professional athletes. While ini-
tial motivation is often related to physical health and
comfort, individuals later strive for higher achieve-
ments. Therefore, it is important to facilitate people’s
first steps and later create a purposeful system to de-
velop their potential.

Recommendations and Future Directions

For Future Scientific Research:

Analyze the interaction between internal (motiva-
tion, self-confidence) and structural barriers using sta-
tistical models;

Conduct comparative studies across different de-
mographic groups.

For Practical Measures:

Develop regional sports infrastructure;
Create personalized motivation guidelines;
Implement "sports culture" programs in schools.

For Policy Development:

Expand subsidized sports programs for low-in-
come populations through state and local authorities;

Prioritize outdoor sports facilities in urban plan-
ning policies.

Let me know if you’d like it edited further for ac-
ademic publication or converted into a PDF or format-
ted document.

Conclusion and Recommendations”

The research revealed that increasing public par-
ticipation in mass sports is possible not only through
structural and technical measures but also by systemat-
ically addressing psychological, social, and cultural
factors. The study demonstrated that the main factors
preventing people from engaging in sports are internal
psychological barriers—such as lack of self-confi-
dence, low motivation, and the influence of the social
environment—which are more influential than struc-
tural and environmental obstacles. Participants identi-
fied sports as a source of psychological comfort, a find-
ing that aligns with the systematic review by Eime et
al. (2013) ( Eime, R. Et al. 2013).

In addition, factors such as the role of teachers and
the education system, the motivational power of the
media, infrastructure shortages resulting from urbani-
zation, and the overall level of sports culture signifi-
cantly affect public participation. Mass sport is not only
a means to improve health but also an essential tool for
social integration, empathy development, stress reduc-
tion, and overall societal well-being. Coalter (2007)

emphasized that sport serves as a strategic tool for so-
cial integration and community development.

The findings indicate that the following areas
should be prioritized to increase interest in mass sport:

Development of social and psychological support
programs that strengthen individual internal motiva-
tion;

Promotion of sports activities in schools and
higher education institutions;

Creation of open and accessible sports spaces,
alongside ongoing public awareness campaigns.

Thus, a comprehensive and multi-level approach
to mass sport can contribute both to improving individ-
ual health levels and to strengthening the social and
psychological cohesion of society. These findings are
consistent with international studies. According to the
research by Bauman et al. (2012), public health ap-
proaches can significantly increase levels of public par-
ticipation (Bauman, A., et al. 2012).

The study found that 67% of respondents consider
sport attractive due to psychological comfort and health
benefits. Meanwhile, 43% identified the inaccessibility
of sports facilities and financial limitations as key bar-
riers. Among female participants, despite a high inter-
est in sports, family obligations and cultural norms
were determined to be important factors influencing
participation levels.

Proposed measures to increase participation in-
clude the expansion of public parks and sports grounds,
the implementation of “sports for all” programs in
schools and universities, and awareness campaigns via
television and social media platforms.

Recommendations:

Short-term: Organize free aerobics and fitness ses-
sions in public spaces.

Medium-term: Increase the number of sports facil-
ities at the municipal level.

Long-term: Develop and implement a national
“Public Sports Strategy” at the state level.

Scientific Contribution

This research is one of the rare studies in Azerbai-
jan that systematically analyzes the governance aspects
of public participation in mass sport. The methodolog-
ical approach and analysis of findings provide a foun-
dation for future strategies.
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AHoOTaNis

CTBOpEHHS BCIOAMXOZIIB M POOOTH B BaXKHX JOPOXKHIX yMOBaX BHMArae pillleHHS KOMIUIEKCY 3ajad,
TMOB’SI3aHUX 3 BUKOHAHHSM MOTPIOHUX BUMOT JI0 IIBUJIKICHO-TATOBUX XapaKTEPHCTHK, 30KpeMa PeXHUMIB 3pyLIy-
BaHHSI, [TOIOJIAHHS IMiJHOMIB, MAaHEBPCHOCTI Ta ITiIBUIIICHOT IBUAKOCTI 3 OE3CTYICHEBOIO ii 3MIHO0, 8 TAKOXK 0
aHTHOYKCyBallbHUX BiacTUBOCTed. [IprBeieHa cTaTTs € MONepeHiM eTarnoM CTBOPEHHS MOBHOIIOTOKOBHUX Oe€3-
CTYIICHEBHUX TPAHCMICi# 3 00’€MHUM TiAPOIIPUBOAOM I MOTOP-KOJIECAMH 3aMICTh MEXaHIYHUX IS ITiBUIICHHS
TEXHIYHUX XapPaKTEPUCTUK MAIUH-BCIOIUXO/IIB 1 TEXHOJOTIYHUX MOXKIMBOCTEH 100 BUTOTOBJICHHS TpaHCMicii
OJIOKOBHM METOIOM ITIPHU 3aCTOCYBaHHI CTAaHIAPTHUX KOMIUIEKTYIOUYHX BY3JIiB.

Abstract

Creating all-terrain vehicles for operation in difficult road conditions requires solving a set of problems related
to fulfilling the necessary requirements for speed and traction characteristics, in particular, shifting modes,
overcoming climbs, maneuverability and increased speed with its stepless change, as well as anti-skid properties.
The article is a preliminary stage in creating full-flow stepless transmissions with a volumetric hydraulic drive and
motor-wheels instead of mechanical ones to improve the technical characteristics of all-terrain vehicles and
technological capabilities for manufacturing transmissions by the block method using standard components.

KarouoBi ciioBa: Beroauxin, TpaHcMicii o3anuisaixoBux MalinH, 00’ €MHI IiIpOMOTOp-KoJieca Ta HaCOCH, T~
TOBO-IIBHJIKICHA XapaKTEePUCTHKA, PO3PAXyHOK TPaHCMICII.

Keywords: All-terrain vehicle, off-road vehicle transmissions, volumetric hydraulic motor-wheels and
pumps, traction-speed characteristics, transmission calculation.

Beryn «VNEDOROGNIK.UA» € migepoM Ha pHHKY TOBapiB

Po3risiHeMo TeXHIUHI XapaKTepPUCTHKU BCIOJHXO-
JiB, sIKI BUKOPHUCTOBYIOTBCS 33 MOTpPeOaMU BITUM3HA-
HHUX TajJy3eil NPOMHCIOBOCTI, 30KpeMa OymiBHHITBA
JIOpIr' Y CKJIJHUX yMOBax, pATYBaJbHUX POOIT Npu
HaJA3BUYANHUX CUTYAIisX 1 U1 JOTTOMOTH BiICHKOBUM
npu 00OBUX AifX. 3a OCHOBY HAIIO! pOOOTH Bi3bMEMO
OIS HAWKpaIuX yKPaiHChKUX BCIOJMXOIIB IpeACTa-
BICHUH B cTarTi ANiHM 3akopmoHenpb 3 yKpaiHCBKOI
kommanii « VNEDOROGNIK.UA» [1], sika migibpaa
HaWMmikaBim yKpaiHChKi BCIOJNXO/AH, CTBOPEHI IS TO-
JIOJIAHHS HAWCKIAMHIIKUX 00CTaBHH, 30KpeMa, MOJEINI
SHERP, THOR, NOMAD, ATLAS, STORM i
PRAETORIAN. Bbesnocepeanbo KOMIIaHis

JUTS TTO3AILTSIXOBHKIB, KPOCOBEPIB Ta MMiKaIiB B YKpaiHi
i IMIopTye aBTOMOOIIBHI TOBapH CBITOBHX OpEHIIB
MIPAaKTHYHO 3 YCiX KOHTHHEHTIB CBITY 1 BUpOOJIsie 00a-
JHAHHS IS miKamis [2].

OcHOBHa YacTHHA

Posrmsnemo Bcroguxoau SHERP, siki maroTh fie-
KiJIbKa KOHCTPYKTHBHUX Mopeneit [3-5]. Ha pwuc. 1
npuBenennii nepmmii Beroauxix SHERP, ctBopenuii B
2012 pormi 3a ydacTi ykpaiHcekoro ¢axisusg Bomomu-
mupa Ilxomspa. Ilicas ycmimHOro mpoxopKeHHs Te-
cry Ha Top Gear-2016 Bcroguxin oTpuMaB Gararo 3a-
MOBJIeHb BiJ crokuBadiB. Konctpykiis SHERP mae
BHCOKY ITPOXIJHICTb 3aBASKH Oe3KaMepHHM KoJiecaM 3
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HAJIHU3bKUM THCKOM, KOMIIAKTHi# 0a3i, BUCOKOMY 3a-
maci IIaByvocTi (3a paXyHOK KOJIiC 1 repMeTHIHOTO Ky-
30Ba) 1 HM3BKIN Maci Bix 1,4 T B 3aJI€)KHOCTI BiJl KOM-
rurekrtanii. [Ipn 3aMOBJICHHI € MHUPOKUH acCOPTHMEHT
OINLIH, TAKKX SIK KIJIBKICTHh MICIIb, OIITHKH, J1€0110K, aB-
TOHOMHHX onanroBadis i T.1. Beroguxomn SHERP Bu-
KOPHCTOBYIOTh TPHW JIIKBiNAIil HACTIAKIB CTHXIHHHX
mux, micisix OOH 1 croemianbHEMHU ciykOamu 110
BCHOMY CBITY.

Texniuni xapakrepuctiuku Mojeni Sherp SR:

MakcumarnbHa IBUAKICTh Ha cymi 10 40 km/roj, a
Ha BOJI 0 6 KM/TOL;

Tsrose 3ycwmst — 2350 kr;

Crnopsmkena maca — 2400 kr; BaHTakHICTh — 70
1200 r;

Burparu manuBa — 5...8 n/rox;

O0’em manuBHOIO Oaka — 95 m;

Po3mip mmH — 1800x600%25.

Texniuni xapakrepuctiuku SHERP PRO 1000 ta
SHERP the Shuttle:

MaKCUMajlbHa MBUAKICTh HA CyIi 10 45 kM/Tof,
Ha BOJI 10 6 KM/TOJ;

Banraxomnigitomuicte 10 1000 kr (SHERP PRO
1000) i 5000 kr (SHERP the Shuttle);

[Moxonanns migiomiB 1o 35° Ta mepenkoa a0 1 M;

[ManuBHI 6aKy OCHOBHI eMHICTIO 95 mM° i momaTt-
KOBi 4 6aku 1o 55 aM> KOKeH MOXKYTh OYTH BCTAHOB-
JIEH] B IUCKaX KOJIIC;

Burpara nmamuBa o 3 m/roq (SHERP PRO 1000) i
1o 6 i/ron (SHERP the Shuttle);

Tuck Ha rpyuT: 0,07...0,15 Kr/cM? 3aJeKHO Bif
TUCKY B IIMHAX;

Crnopsixena maca: 2400 kr;

VYxpainceka kommnanis « THOR» cremiamizyeTsbes
Ha TPOCKTYBaHHI Ta BUPOOHUIITBI NMO3AMUITXOBOI TEX-
HiKK (puc. 2) 1 CTBOpIIIA BCIOJUXIA 3 TypOOIU3eIeM
xoMmaHii «GM» 3 po6ounm 06’ emom 2000 cm?, moTy-
xkHicTo B 200 k.c. (147 kBt) i kpyTHEM MOMeHTOM 350
H.m [6]. Bcroauxia ocHameHUH aBTOMAaTHYHOIO 6-U
CTYTIHYACTOIO KOpOOKoIo nepenad. PynboBe ynpas-
JiHHS BaxigpHOro (6OPTOBOTO) THITy, TrajJbMiBaHa
chucTema TigpaBiiduHa quckoBa. Ky30B BUKOHAHMI 3
KOMITO3UTHUX MaTepiaiiB Ha CTaJleBil pami.

Xapakrepuctuku Bcroguxona THOR:

criopsxera maca — 2000 kr;

I'abapuTH (IOBXHHA X IIUPUHA X BUCOTA): 4 M X
25Mx2,8 M.

Vkpainceka kommanis TOB «Ksaapo IuTep-
Henriyy (M. KuiB) BuroToisie Bcroguxoan SHERP min
opernom «boryn» i «boryn-2» mms JCHC Yxkpainu.
Eximak Takoro BCIOANXO/a CKIANAETHCA 3 I ATH PATY-
BaJIbHUKIB 1 BOMISA, TAKOX € JABA MICIIS I TOTEPITITHX
Ha Homiax. [lonepeny ABa MicIist TSt BOJIIS i MACaXUPA,
mo3ay I YOTUPU MICIls, a TAKOK JIBOE CICIaTbHIX
TBEPUX HOII 3 BiAMOBITHUMH HIPUCTPOSIMH JJIS TOCT-
pakaanux, Mo Jar0Th 3MOTY MiTHITUA MOTCPIUTHX YIS
eBaKyallii Ha reJIikonTepi, K10 TOH He 3MOXKe IpH3e-
MHTHCS. € TaKOX IBa TiAPOKOCTIOMH JJISI PATYBaJb-
HUKIB, y IKAX MOXXHA BUTPHMATH TEMIIEPATYPY JO «Mi-
Hyc» 40 °C. SHERP ocnamienuii crieriailbHIM 3BYKO-
BHM CHTHAIGHUM  TIPUCTPOEM,  CBITIOZIOTHUMHU
(dapamu Ta cTpoOOCKOIAMH, BiIEOPEECTPATOPOM 3 Ka-
MEpOI0 3aHBOTO OTJISAY, MOHITOPOM, MOHITOPOM i
GPS-HaBiraropom, paiocTaHIlisiMu, o0irpiBaueM, O¢H-
30MUJIOK0, MOTY3KaMH, JE€OIKOK0, CBITIOMIOAHUMU
aKyMYJISITOPHAMH JIIXTapsIMH, alTeuKor0, KaHICTpaMHu,
BOTHETaCHHUKAMH, aKyMYJIATOPOM, MPUYEIIOM, HO-
[IaMH, IHCTPYMCHTaMH Ta 3alYaCTHHAMH.

Kommnanist «KBanpo IHTepHenHm BUITycKae JeKi-
JIbKa BHIIB BCIOJHUXOIB;

Sherp N 1200 — a71s1 T€0JIOTIB, PATYBAILHUKIB, Ha-
(hTOBHKIB 1 MUCITUBIIIB;

Firefighting Utv — mosxe>kKHUH BCIOTUXI]T;

Search & Rescue Utv — psatyBaibHU# CHIro60J10TO-
X1J1 13 HaIBUCOKOIO TIPOXIiTHICTIO;

Sherp The Ark 3400 — ns nogonanHs GaraTopis-
HEBHX MEPEIIKOT;

rabapuTH: BUCOTa 2,5 M; IIUpUHA 2,5 M; TOBKHHA
3,6 M; kiiperc 0,58 m;

MaKCHUMallbHa IIBUAKICTE 68 KM/TOJ i IpH pyXy Ha
1aBy 7 KM/TOZ;

MiHIMaJIbHA MIBUAKICTE — | KM/TOZ;

uan GeskamepHi — 1640x640x24;

KiBKICTh MiCIb — BiJ 2 J10 6;

BaHTaXOITI THOMHICTh HA IMITFHUX TPYHTaX — J0
1000 kr;

BanTaxomiaiioMHICT Ha cllaOKOHECYYUX TPY-
HTax i Ha mIaBy — 10 600 xr;

BUTpaTa nanusa — 4 1/rox.
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Puc. 2. Bcroouxio T HOR

VYxpaiaceknit Beroguxia mozaeni Nomad («Kouis-
HHUK» y TIepeKIIai) mpeacTaBiIeHui Ha puc. 3 [7] i came
1 Mozenb craia nponosxkeHHsiM THOR i yBiOpana B
cebe #oro HamparoBaHHsA. OCOOJUBICTIO BCIOAMXO]IA
Nomad € Ky30B, BATOTOBJICHHIA 3 KOMIIO3UTHOTO MaTe-
piaiy Ha nomiegipHiit ocHoBi. Takox BCTaHOBJIEHA 3a-
MaTEeHTOBaHAa TPAHCMICIsl 3 HEHTPAJIBHUM 1 KOJICHUMHU
penykropamu. Y Nomad noBiTpst HUPKYJIIIOE MiX BCiMa
KoJIecaMH, TOOTO TP HAi3/ll Ha EPEIIKOAY OJHUM KO-
JIECOM TMOBITPSI 3 HBOTO IMEPEPO3NOAULIETHCS MO 1H-
M. 3aBIAKH KOMIIPECOpaM BOZi MOXKe CaMOCTIHHO
3MIHIOBATH THCK IIiJ 9ac pyXy OIHAM HAaTHCKOM Ha
KJIaBIIy Ta MiAOUPAaTH PEKHUM B 3aJICKHOCTI BiJl YMOB.
Beroauxin Mae MOCHICHUH KapKac O€3MeKH, TKUH BiKe
MpOMIIOB BUMIPOOYBaHHA, a caMa MallliHa OTpuUMaia
ceprudikatu 0e3nexu. Beroguxia Nomad KoMIUIeKTy-
eTbes TypOoausenem kommanii «Cummins 2,8 ISF» 3
po6ounm 06’emom 2000 cM3, motysxkuicTio B 129 k.c.
(95 xBT) i kpytHUM MoMeHTOM 310 H.™m. 3aBasiku pe-
JyKTOpaM KpyTHHI MOMEHT Ha Kojecax gocsirae 10000
H.Mm. JloB)kuHa MallinHu CTAaHOBUTSH 3,6 M, mUpHUHA 2,5
M i Bucota 2,6 M, kiipeHc craHoBUTh 0,58 M. [To cymmi
MBUIKICTh Beroguxoga Nomad mocsirae 50 kM/ron, a

Bceropuxin ATLAS, po3poGnenuii ykpaiHCbKUMU
(axiBuamu 3 M. J{Hinpo [8], cxoxuil Ha BUTIIAA 3 TTOTIe-
peOHIMH MOJEINSAMH, alle BiAPi3HAETHCSI OCHAIICHHSIM
kepmoM. ATLAS Moxe moBepTaTH AK MepeaHiMH TaK i
3aIHIMH KOJIECAMU 3 paJilyCoOM PO3BOPOTY B 6 M, 103BO-
JSIFOYM pyXaTucs 1 1O JiaroHaii, i BUKOHYBaTH Pi3Ki
MIOBOPOTH Ta PO3BOPOTH. BBakaeThes, 1m0 OOpT-1IOBO-
POTHI BCIOANXOJM 3HAYHO MEHII KOM(OPTHI B LLOMY
TUTaHI.

Xapakrepuctuku Beroguxona ATLAS:

criopsipkera Maca — 2200 Kr; BaHTaXOITiTHOM-
HicTb — 1500 kT

KIJIBKICTE MicHb — 10 11;

: Puc 3. Bcioouxio Nomad

Ha TwiaBy 10 7 km/roj. CropspkeHa Maca MallliHU 10
2200 xr, moHa 3000 xr. Ha Bcroguxomai BCcTaHOBJIEHI
Oe3kaMepHi IMUHU HATHU3BKOTO THCKY 1640x640x24.
Butpara nanuBa ckianae 4 1/To, eMHICTh MATHBHOTO
Gaka 90 om°.

MexaHi4Ha TpaHCMICist BCEOIUX0/1a Ma€ 6-CTyIiH-
yacty KIIII, Bix sikoi 32 JOMOMOTOIO IIEHTPAJILHOTO Ta
KOJIICHUX PEAYKTOpiB Ha MaTOYMHM KOJiC Iepeza-
F0ThCs KpyTHI MOoMeHTH 10 10 kH.Mm. Taki moxasHuKH
no3Boisitorb Nomad ATV He Tinbku nonatu 6e310pi-
JOKS, aJie 1 OyKCHPYBaTH TEXHIKY, AKa Y IeKiJIbKa pa3iB
TIEpEeBHIIY€E HOTO BIACHY Macy. BiH jerko Bmopascs 31
3ueruieHIMH pa3om bTP-3 i «/{o3op-b», 3aransaa maca
SIKMX CTaHOBHTH MoHA 20 T. Takok, BiH 3MIr IIepeTsT-
HYTH HaBiTh JiTak Boeing-737 macoto 40 T, 3aMiHUBIIN
aepoIpOMHUH TATau.

Bceroguxin Nomad BurotoBnsieTbes cepiiino. s
KOXKHOIO 3aMOBHUKA JOCTYIIHUN HIUPOKUN aCOPTHU-
MEHT aKcecyapiB 1 O, TAKMX SK ONTHKA YH JICO1IKH.
st rapHoro orsiny Ha Oe3nopixoki B Nomad BecTaHo-
BJIFOETKCS TianpueMcTBoM « Vnedorognik» omruka Bif
opurancekoi komnanii «LAZERY.

HMIBUAKICTH PyXy IO cyii 10 60 km/ron, o Boxi
o 7 xm/Tox;

MakcuManbHUH 3amac xoay — 800 kM abo 25 mo-
TOTOJ/IMH.

Bceroguxin ATLAS ocHameHuid Ha[iiHAM JBUTY-
HoM K9K i MexaHiuHOIO KOpOOKOIO nepeiay Bif ajbs-
Hcy Peno-Hiccan. PoGouwnit 06’em asuryna 1500 o,
notyxHictb 95 kBrt, kpyTHHiI MOMeHnT 220 H.M. 3a-
BJSIKM TakOMy BHOOpY cmitoBoi yctaHoBKH ATLAS ne
BHMAarae 4acToro o0ciyroByBaHHs. MiXcepBiCHUH iH-
TepBan craHoBUTH 200 MoToroanH. Po3poOHIKY MOBI-
nomuny, mo Beroauxin ATLAS mpoiimor 5000 kM B
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PEXKUMI MaKCHUMAaJIbHAX HABaHTAXKCHb 0€3 MoJIaMoK. Y
JlHinpi Hine cepifine BUPOOHMIITBO BCIOIUXO/IB.
. > W R ~ i

BararodpyHkuionanpauil TiIOpUAHUN OpOHBOBa-
HUH aBTOMOOLTE Storm CTBOPEHHH il KePIBHUIITBOM
ykpaincekoro ByeHoro k.T.H. O. KysHemosa komma-
Hieto «Highland Systems» [9-11]. Ha oaniit i3 Haii6i-
JapIMX «obopoHHHX» BuctaBok IDEX-2021 B AOy-
Jlabi Oyynu mpencTaBiicHI TaKTHKO-TEXHIYHI XapakTe-
pucTHKH aBToMoOuns Storm (puc. 5), siKi BUSBHIHCS
HACTUIBKU CEHCA[IfHUMH, [0 BUKJIUKAIN y 0araTbox
YUYaCHHUKIB Ta BiJIBIlyBauiB BUCTABKH CKENITUYHE CTaB-
JICHHS IO IHOTO BUPOOy. ABTOMOOINE Storm XapakTe-
PHU3YETHCS JOBXHUHOIO 5,9 M, LIMPUHOIO 2,9 M Ta BUCO-
TOFO 2,36 M TIpH TOBHI# Maci 8 1, kiriperci 0,5 M Ta Mi-
cTKicTIO 70 6 oci6. KoprcHe HaBaHTa)keHHs HOCSITaE
3,5 T, BAaHTOXXOMITHOMHICTD B peskumi aMm(ibii cTaHO-
BUTH 2 T. MalllnHa ynpaBisi€ThCs BPYUYHY YWICHAMH €Ki-
naxy i Moxe OyTH 00JaHaHa CUCTEeMaMH JUCTaHIlI-
HOTO KePYBaHHS JUIsi aBTOHOMHUX OIlepalliil.

Po3pobka mammHu Storm mpoBe/eHa Ha TJTi 3pOoc-
TAIOYOro MOMHUTY Ha TiOpUAHI BiHCHKOBI mardopmu,
10 MOEJHYIOTh BUCOKY HIBUJKICTb, €KOHOMIUHICTS 1
ajantuBHicTh. Ha BiMiHYy Bij TpaauuiiHux amoioii,
Takux gk pocilicekuii BT-3® abo amepukaHCHKHI
AAV-7, Storm cTaB NepuIow MalIMHOI Y CBOEMY
KJaci 3 TiOpHIHO-ENeKTPUIHOIO TpaHcMmiciero. Le 3a-
Gesrneuye iif yHIKaIbHE TO€JHAHHS IPOIYKTHBHOCTI Ta
eHeproeeKTUBHOCTI. J{J1st 3apsDKaHHS eJICKTPUIHOTO
aKyMyJsITOpa B JI0p031 BUKOPUCTOBYETBCS JU3€Jb-T'e-
HepaTop. STORM ykoMIuIeKTOBaHHN TYMOBHUMH Tyce-
HUISIMA 3 MOXKJIMBICTIO MOYJIBHOT 3aMiHH MOIIKOKE-
HUX geranei. KpiM 1bOro, miaHyeTbcs BCTaHOBIIIO-
BaTH OOJaJHaHHA Ul MOXJIMBOCTI 3aHypEHHS IIiJ
BOJy 200 npu3BoAMTH 00itoBI Moyl «Capmary.

I'ycennuna Bepcis MaIIMHKA MOKe OyTH OCHaIeHa
CTaJIeBUMH 200 TYMOBHUMHM TYCEHMIIIMH 3aJIeKHO Bif
BHMMOT IIPY IUTOMOMY THCKY Ha rpyHT 230 r/cm?. Storm
OCHAIICHUI T10pUAHOIO JN3eINb-eJIEeKTPUYHOI0 CHIIO-
BOIO YCTAaHOBKOIO 3 MAaKCHMaJIbHOIO BHX1JHOIO ITOTYX-
HicTio 1840 kBt y mocxinoBHiit 1BomiHINHIH KOHDIry-

Puc. 4. Bcroouxio AfLAS

pamii. CuoBa mepenada BKIIOYA€E [[Ba EICKTPOIBH-
TYHH 3aTajJbHOIO MOTYXHICTIO 420 kBT, KOKeH 3 IKuX
3abe3neuye moTyxHicTs 210 kBT i KpyTHUH MOMEHT
4400 H.m. Tperiit nuryH notysxkHictio 150 kBt 1 kpy-
THUM MoMeHTOM 1000 H.M BHUKOpPHCTOBYETBCS ISt
pPYXy Ha BOJi. ABTOMOOIIb MOXKE MpAIIOBaTH ITOBHi-
CTIO BijI aKyMyJaTopa A0 3,5 roAuHH HpH HIBHAKOCTI
90 xm/rox Ta 1,5 rogunu npu mBuaxocti 100...140
KM/TO/I. AKyMYJISITOp MOXKHA ITIOBHICTIO 3apsiTUTH 32
2,5 ron. Y ribpuaHOMY peskuMi Storm mepecyBa€eThCs
10 36 roauH 1o 10po3i i iaBae Ha Bogi 4 rogman. Cu-
JI0Ba yCTaHOBKA JI03BOJISIE MAIIMHI JOCSTTH IIBUIKOCTI
140 xm/ron Ha cymi ta 1o 30 km/roq Ha Bozi. Makcu-
MaJbHA MIBUIAKICTE pyxy Hazan 20 km/ron. Ilepem-
KOJH, IO TOAONAITECS: TiaioM mo 75%, piB mupu-
HOI0 2 M, BEpTHKalbHa cTiHKa 10 1,5 M. Storm BuTpH-
Mye xBwii 10 60 nroiimiB (1,5 M) y BiIKpUTOMY OKeaHi.
STORM wmae 6poHnto piBasi STANAG 3 (Armox 500),
sika 3a0e3reuye KpyroBuil 3aXUCT 1 BUTPUMY€E BUOYXH
1o 10 xr TpoTuiy mig TpakoM, a V-noaiOHuil Kopmyc
e(eKTHUBHO PO3CiI0E yaapHy XBWI0. KoMmo3uTHi Ma-
Tepiaiy Ta KeBIapOBe BHYTPITHE OPOHIOBAHHS JOTIOB-
HIOIOTb 3aXHCT eKinaxy. BpoHeckJo crilike 10 BIy4eHb
Kamiopy 14,5 mm.

0O36poernss STORM: 30-MM aBTOMAaTH4YHA Tap-
MaTa; KyJIeMeTH KaJiopoM 7,62 MM; MOXKJIHBICTh BCTa-
HOBJICHHS MiHOMETIB Kaiiopom 10 100 Mm.

BanrtaxomnigiiomHicts miaardopmu nocsrae 1,2 T,
necantoMicTkicts 10 oci0.

¥ 2020 p. kuiBebki daxiBui nepeixanu g0 OAE ta
3a CIIpUsTHHAM 000poHHOT KommaHii «Streit Group» Bu-
TOTOBWJIM MPOTOTHUI aBTOMOOLIs Storm. YkpaiHChKO-
OpHUTaHCHKO-€MIpaTChKe ITOXOPKCHHS TPOEKTY came
1o coOi MpuBEpTae yBary He MEHII I[IKABUMH METO-
Jamu Horo peanizanii. Tak, OpoHIO U KOPITyCy 3aKy-
mu y OiHisHAll, miaBicka 30yIoBaHa Ha arperarax
aBCTPATIHCHKOTO BUPOOHUIITBA, & aKyMYJISITOpHI Oara-
pei npundanu y Kurai.


https://newsua.one/news-tech/106147.html
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Puc. 5. Bazamoyinvosuii 6ponvoganuii asmomobins-ectoouxio STORM na sucmasyi IDEX 2021

ITix gac BucraBkn WDS-2024 y CayniBcbkiit Apa-
Bii OyB mpencTaBIicHUII OPOHBOBAHUN BCEOIUXIN IS
3axucTy Ta Oesneku Storm-2 (puc. 6) [12], sikuii € pe-
3yJIbTaToOM poboTH cayzaiBcbkoi koMmnanii SAMI, npo-
BiZIHOTO BUPOOHMKA B rayy3i 000poHu Ta Oe3nexu. Bu-
ctaBka WDS € BeIUKOI MIKHAPOIHOIO MOIIEI0 Yy
cepi oboponu Ta Oe3rneku, sika 30upae (axiBIliB ra-
Jy3i Ta IEMOHCTPYE OCTaHHI TEXHOJOTIYHI iHHOBAIIIi.
Storm-2 1ie yHiBepcaTbHHI OPOHLOBAHHIA aBTOMOOIIb,
PO3pO0IICHUT IS 3aT0BOJICHHST HAWBHOATIMBIIITUX T10-
TpeO cril 000poHU Ta Oe3MmeKu. 3aBAsIKH CBOIM Xapak-
TEPUCTUKAM BiH TMPOIOHYE MOEIHAHHS MOTYXKHOCTI,
MOOITBHOCTI Ta 3aXUCTy. Matouu 6 M y JOBXHUHY, 2,3
M Y BHCOTY Ta 2,3 M y LIMPHHY, BiH Ma€ MilIHy XOJIOBY
YacTHHY, 1100 BUTPUMATH HaWCKJIaIHIII MiCIIEBOCTI.
Storm-2 ocHareHuil TypOOAN3eIbHIM ABUTYHOM V8 3
poGounm 06’emom 4,5 am? i norysxkmictio 200 k.c. (147
kBT). 3aBasku cBOTi BCIOAUXIAHIN TpaHCMicii Storm-2

Bceromuxin Torsus-Praetorian (puc. 7) mikom Mo-
JKHa Ha3BaTH JOPOKHIM, TaK SK BiH OUTbIIE CX0XKUH Ha
aBTOOYC HiX Ha TaHK [13]. Arne 11e He pPocTo aBTOOYC
Ha ro3anunsixosiid rymi. Ilepmmii Praetorian OyB mpen-
CTaBJIEHUH yKpaiHchKoro komnaHiero «Torsus» B 2018
PpotIi 3 3asBOIO HOTO SIK «IIEPIIOrO B CBITI MO3AILISAX0-
BOTO aBTOOYcCa /ISt BOKKUX YMOB». OCHOBY ITbOTO Tpa-
HCIIOPTHOTO 3aC00y CTaHOBHTH IU3CIbHUI IBUTYH Ha
286 k.c. (210 xBt) i moBHmMI mpuBia. Bcroguxin
Praetorian Moxxe monatu cxwim 10 65 rpamyciB abo
O6poau rmubuHoro A0 0,9 M. Bin BiamiaHO migiiiae mis
eKCIIeJUITIH, pATYBAUILHHUX OIepalliii, T0cTaBKu poOo-
YUX B yMoOBax Oe3nopixoks abo Typusmy. Praetorian

Puc. 6 Bcioouxio STORM-2

MOX€ PO3BHBATH MaKCUMaJIbHY MBHIKICTH 120 KM/TO
Ha 1opo3i Ta 50 kM/roJ1 Ha 0e30pixKKi. 3aXHCT € TOJI0-
BHUM MPIOPUTETOM JJIsI MAllMHU Storm-2 i3 TaKHUMHU
(byHKLIISIMY, SK:

CHUJIIHHA 13 3aXHUCTOM Bijl BUOYXY;

aBTOMAaTHYHA CHCTEMa IOKEKOTaCiHHS;

interpauniss C4ISR s po3mmpeHoro 3B’s3Ky Ta
CIIOCTEPEIKEHHS;

IeHTpaabHa cucteMa HakadyBaHHsA muH (CTIS),
110 JI03BOJISIE PEryIIOBATH THCK y IIMHAX 3aJI€)KHO BiJ
penbedy MicIeBOCTI, 3a0€3Meuyour ONTUMAaTbHI Xa-
PaKTEPUCTHUKH Ha OE3A0PIEOKI.

Storm-2 BMilye 1m0 m’sATH macaxupiB (nBa cu-
JIHHS CIIepeay Ta TPH 33a/y). OCHAIIEHHH TpaHaToOMe-
TOM, TEIUIOBI30pPOM 1 KaMepaMH HIYHOTO OaueHHsI, CUC-
TEMOIO BHYTPIIIHBOTO 3B’S3KY ISl €peKTHBHOI KOOp-
OUHAIli Ha mojii 000 1 Mae OyKCHpHY JeOiaky
3yCWIISAM B 7 T.

OCHAIIYETHCS CBITIOMIOIHOIO ONTHKOIO, CHCTEMaMH
KOHJMIIOHYBaHHs 1 moexoracinusa BlazeCut, a Ta-
KO’ JIOAaTKOBUMH OMIIisiMu. MicTkicTh Praetorian cra-
HOBUTH /10 36-TH nacaxkxupis. Y 2020 poui «caMuii exc-
TpeMaJIbHuUiT aBTOOYC» BiJl yKpaiHIlIB OTPUMaB JBi Ipe-
crmxHi Haropoau Red Dot Design Award i German
Innovation Award. CporosHi KOMIIaHisl PO3TaIIOBY-
eThcs B Uexii 1 mparioe Haj po3BUTKOM Mojeni. € iH-
(dhopmaris mpo orpuManHs Big HiMerpkoro ToBaprucTaa
MiXHapogHoro criBpoOiTHHITBa (GIZ) miapo3nimaMu
JCHC cneniani3oBaHMX MO3aIUIIXOBUX AaBTOOYCIB
Torsus-Praetorian y Bepcii onepaTHBHO-pATYBaIbHUX,
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a takox poborusoBanux miarpopm LUF60AT na ry-
CEHHYHOMY XO/y: OJIHa OCHAIIIEHA BUTATOM JJIsl €BaKYy-
arrii aBToMOO1TiB, a iHIIIa KPaHOM-MaHIITyJIITOPOM. AB-
ToOycu Torsus-Praetorian moOymoBaHi Ha TTOBHOIIPH-
BimHoMy 1mraci MAN TGM 13.290, matoTh Ky30B 3
KOMITO3UTHUX MaTepiaiiB Ta BiIpi3HAIOTHCS BiIMiH-
HOTO TIPOXimHICTIO: KiipeHe — 0,39 M, KyT B’i31y/3° 131y
nocsirae 32/26 rpan., nonatoTh opia o 0,9 M. JlosxuHa
Mamuau 8,7 M, a noBHa Maca 13,4 1. Ines cTBopeHHs
TaKkMX aBTOOYCiB HAJIEXKHUTh 3aCHOBHUKAM YKPAiHCHKOL

V TlonrtaBi BigKpHIIOCS yHiKaJdbHE BUPOOHHIITBO
kouticHuX Beroauxoais TOB «3aBox Beromuxomis Top-
Hano» (Tornado) [14]. CxnanHi BO€HHI Yacu He 3aBa-
JIMJIA PO3II0YaTH BUPOOHUIITBO TaKol MPOIYKLIi 1 € Mo-
BIZIOMJICHHS 1pO 310paHHs JIMIIe IBOX OJWHHIb BCIO-
quxoniB. KoHCTpyKIlist BCIOAMXO0/a CX0XKa Ha BiTOMUMN
ycim Sherp i mae noBHuii npusix (puc. 8). Beroanxin
MOX€ OCHAIIyBAaTHCh MPHYETIOM 200 KOBIIEM AJIS BHU-
kopuctanus B JJCHC, Hadrorazosiii ramysi, a Takox y
CEKTOPI1 CLTBCHKOTOCIIOIaPCHKOTO BUPOOHHIITBA (arpo-
JTabopaTopis, TATad 1O OINPUCKYBAadiB, pO3KHIa4a Ta
IHIIIOTO HaBiCHOTO OONagHaHH:A), TexHiuHI XapakTepu-
ctuku Beroauxoja Tornado 103BONISAIOTH HOMY 0JaTH
Opyn, BOY, 3aBaJIM JEPEB Ta KaMiHHS 3aBBHIIKH 10 1
M. Ha Bcrommxoni BCTaHOBIICHWI JM3ENbHUI JABUIYH
Doosan xopeiicbkoro BHPOOHHIITBA 3 POOOYNM
06’emom 2,4 v, Beropuxin TopHano po3BUBaE IBU-
JIKICTh 710 45 KM/TOJI, 8 BUTPATH NaIbHOTO CKIIAJal0Th
4-5 n/ron. Ha Bcromuxomi BCTaHOBIIIOETHCA Oak Ha 160
J TajuBa, IO JA€ BEIMUYE3HUIH 3amac_xozy. 3apasku

»@;‘?M

Puc. 7. Beroouxio Torsus-Praetorian

kommnanii «Pulsar Expo», a BUITyCKatOThCsl BOHH Ha TijI-
npueMmctBi B CroBauunHi. Ha 6a3i Torsus-Praetorian
MOXe OyTH CTBOpPEHO 10 16 pi3HHX CIeliaTi30BaHuX
aBToMoOLTiB. Tak, yKpaiHCBKI NPHUKOPIOHHUKH BXKE
VCIIITHO €KCIDTyaTyIOTh MEePecyBHI MyHKTH BiEOCIIO-
cTepekeHHs, a B Hamrsapmii mpaiioroTh MeaumdHi
BapiaHTH 3 YHIKQJILHOIO TiAPaBIiTHOIO CHCTEMOIO 3a-
BaHTaKCHHSI-PO3BAHTAXKCHHSI HOIII.

MiHIMaJILHOMY pajiycy po3BopoTy Bcroauxin Tornado
YyJOBO MaHEBpPY€ MK jaepeBamu. boprtoBa («TaH-
KOBa») CHCTEMa IIOBOPOTY JO3BOJISE BCIOIUXOAY PO-
3BEpPTATUCS MPAKTUIHO Ha Micii. Ha Bcroguxomu Tor-
nado BCTaHOBIIOIOTHCS KOJIECa HU3BKOTO THUCKY BHCO-
Toro 1650 MM 1 mmpuHoro 570 MM, a BucOTa
MIPOTEKTOpa CTaHOBUTH 35 MM. Taki XxapakTepucTuku
JIO3BOJITIOTH JISTKO BUXOIWUTH Bcroguxony Tornado Ha
JIJ1 3 BOJIM, MaTh JOOPY IIaBYYiCTh i MPOXiAHICTh. Bo-
JIOTOHAXKHICTH KoJieca B 300pi 3 AUCKOM CTaHOBHUTH 933
v, 11IMHK TO3BONSIOTH PyXaTH BCIOAUXiJ HA BOII 3i
IBUIKICTIO 10 6 KM/Tox. BcTaHOBIEHO mEHTpati3o-
BaHy CUCTEMY MiJIKauyBaHHS KOJiC, HAKa4yBaHHS BCiX
umH BimOyBaeThes 3a 40 ¢. Takoxk BapTO BiJ3HAYUTH,
mo MamurHa Mae kiipeHc 600 MM, 3a paxyHOK 4Oro
BCIOIMXI HEBpa3IMBUH i1 Oyap-sKUX qopir. Baw-
TaXKO-T JHOMHICTh Beroauxoaa Topuano gocsirae 1000
kr. Kpim Boisi BCIOAMXiJ MOXKe epeBO3UTH 7 0ocib Ta
nonatkoBo 500 xr BaHTaxy. Y KaOiHI BCIOIUXO/a TIe-
pendayeHo 3 crajgbHUX MICIIS.

Puc. 8. Bcioouxio Tornado


https://www.autocentre.ua/news/sobytie/avtobus-torsus-praetorian-cctv-novinka-dlya-ukrainskih-silovikov-1064729.html
https://www.autocentre.ua/news/sobytie/avtobus-torsus-praetorian-cctv-novinka-dlya-ukrainskih-silovikov-1064729.html
https://www.autocentre.ua/kommercheskie/voennaya-tehnika/meditsinskij-evakuatsionnyj-avtobus-4h4-sdelano-v-ukraine-video-610046.html
https://auto.24tv.ua/test_draiv_ukrainskoho_pozashliakhovyka_sherp_yakyi_sluzhyt_viiskovym_n39359
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Cnig BigmiTuTH, 1m0 (axiBimi MiAMIPHEMCTBA
«Tornadoy» mparoloTs HaJ ATbTEPHATHBHAMHI MEXaHi-
YHUM TPAHCMICIsIMH 1 3po0iieHa cripoba CTBOPEHHS Ti-
JPOTIPUBOTHOI TPAHCMICIT 3 BUKOPUCTAHHSIM TiIpOMO-

[izpomoTop

Penykrop

Tangem-Hacoc

MarounHa

[igpomoTop

Top-konec. Ha puc. 9 npeacrasieHa KOMIIOHOBKA Tpa-
Hewmicii Tornado, sika 3a0e3nedye miACyMKOBHH KPyT-
HUI MOMEHT 4-X MpoBigHKX Koxic B 25420 H.m i muBH-
NIKICTB Bcrogmnxona no 40 km/rom.

['izpomoTop

O4nCHUK
nositps /B3

1IB3

ligpomoTop

Puc. 9. Komnonoska cunoeoi yemanosku i 2iopasiiynux azpezamis 6 6opmositi mpancmicii ctoouxoxooa Tor-
nado 3 akCianbHONOPUIHEBUMU 2IOPOMOMOP-KOAECAMU

KoxHe Koyeco OCHAIIyeThCsl aKCialbHOMOPIIHE-
BUM TiIpOMOTOPOM 3 pPEryiIbOBaHUM pOOOIUM
00’emoM. J10 TimpoMOTOpPIiB KOXKHOTO 3 OOPTIB MiABO-
JUTHCS TiApaBIIigHA EHeprid BiJ okpeMoro Hacoca. Cu-
cTeMa OOpTOBOTO KEpyBaHHS MOBOPOTOM 3HiHCHIO-
€ThCA BIITOBITHUM EICKTPUYHUM JDKOUCTHKOM 3a-
BISKM HAsBHOCTI IMPOINOPIIHHUX EJIEKTPOMAarHiTiB B
CHCTeMax peryJIloBaHHS HacocaMH 1 TiIPpOMOTOPaMH.
[IpuHIMDOBO Taka cucteMa OOPTOBOTO KEpyBaHHS 3
MOCTITHUM aHAIi30M IIBUIKOCTI MPOBITHUX KOJIC KO-

JKHOTO 3 OOpTIB 3allpoBa/KCHA B TYCCHUIHUX TPAKTO-
pax TC-10 BupoOuunra XT3 3 BUKOPUCTAHHAM TiZpo-
MamuH kommasii Rexroth Bosch Group i Takox cTBO-
peHa kommaHiero Sauer-Danfoss [15; 16].

Ha puc. 10 npencraBieHi BCIOAUXOAH YKPaiHCh-
knx po3poOnukiB: Fahd, UGV (a), npencrasnenuii Ha
puctaBii IDEX-2019 B OAE; Ironclad, UGV, npencra-
piaeHud Ha BUcTaBli Arms Expo, Kues-2018 (6) ta
HOUND () [17-19].

Puc. 10. Yxpaincoki ectoouxoou Fahd (a), Ironclad (6) i HOUND (s)

JIsBiBChKa (ipma «Global Dynamics» po3poOuiia
KiJIbka POOOTHU30BAHUX JUCTAHIIIMHO KEPOBAHUX ILIAT-
¢opm 3 ribpunHuM npuBogoM. Hampuknan, muiardopma
HOUND [19] 3 nBoMa 34sieHOBaHMH TIOBOPOTHUM II1a-
PHIPOM OJIOKAMH Ma€ BHCOKY MPOXIJHY CIIPOMOXKHICTB
1o 0e310pixoKI0. L[ KOHCTPYKIIiS JO3BOJISIE YOTUPHOM
KoJIecaM 3aBX/IH IepeOyBaTy B KOHTAKTI 3 IPYHTOM, IO
3HaYyHO 30UIBIIYE MOOIIBHICTD, JO3BOJISIIOYM BUKOPHC-
TOBYBAaTH OLIBII XOpCTKi minBicku. KoxxHe koneco mae
CBIH ENIEKTPOJBHUI'YH 3 EMITPOXOIMHMM TapMOHIHHHM
NIPUBOJIOM, KUl 3a0e3reuye KPYTHHII MOMEHT Ha KO-
neci 10 3500 H.M. 3a paxyHOK OcHaIEHHS JUCTAHIIIHO
KEpPOBaHUM OOMOBHM CTaOLT30BAHUM  KYyJCMETHUM
(MG) monpynem «llaGusi» 1 HaBICHOIO KOMITO3UTHOIO

Oponero, miathopma TpaHcHOpMY€EThCst Yy OOHOBHIA po-
6ot Ironclad. ¥ nepeanboMy MOy PO3TAIIOBYETHCS
JIM3eIb-TeHepaTOpHa yCTaHOBKA MOTYKHICTIO 15 kBT, a
JiTii-ioHHi Oatapei posramoBani 33axy. Ll ribpumHa
KkoHirypartis 3abe3neuye mo 10 rogun podotu BUpooOy,
a JMIIe Ha eNeKTpHIi 1o 1,5 roamHu. MakcumaibHa
IBHIKICTH cTaHOBUTH 20 km/roj. ["abapuru maci 2564
MMmx1720MMx945 mm. Maca BupoOy cknanae 1100 kr.

VYkpaiHChKa KOMIIaHis «ApPrOICHTP» pEeKIaMye
MOJICIBHUH PSIJT BCIOJUXO/IIB KAHAJCHKOTO BHPOOHHII-
TBa Qipmu «ARGO» [20]. Lli Bcronuxoau npu3HaveHi
JUIsl BUKOPHCTAHHS B PI3HUX YMOBaX, BiJl BIAIOYMHKY
Ta MHCIHBCTBA 0 MPOMHCIIOBOTO (KOMEPIIIHHOTO)
CIIO’KUBAHHSI.
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B Tabn. 1 mpuBeneHi TeXHIYHI XapaKTEPUCTUKU
BeroanxoaiB ARGO st akTHBHOTO BiINOYHHKY 1 MU-
CIHMBCTBa, a Ha puc. 11-13 ¢oro ux mamuH. Beroan-

XOAH Li€T cepil BiPI3HAIOTHCS JliaMeTpaMu KOJIic, BaH-
TaXOMAHOMHICTIO, KOJIICHOIO 0a3010 1 TMOTYXHiCTIO
JBUTYHa, ajie He MAIoTh JOAATKOBOTO 3aXHCTY JHUIIA.

Ta6mums 1.
Texuiuna xapaktepucTika BcroauxomiB ARGO myisi aKTHBHOTO BiIHOYHHKY 1 MUCIIHBCTBA

[MapameTpu, po3MipHICTH AURORA 850SX | ARGO FRONTIER

HUNTMASTER FRONTIER 6x6-700

6x6-700 SCOUT

Tun maci 8x8 6x6 6x6
Tun nBuryna (JIB3) B-SVME* KC-PRO** KC-PRO*
Po6. 06’eM, cM/ IOTYXKH., KBT 896/24,3 747/16,9 747/16,9
Tpaucwmicist ADMIRAL** Bapiatop Bapiarop
BaHTtaxomi 1HOMHICTb, KT 500/363 258/163 258/168
[MacaxupoMicTKiCTh, 0ci0 J0 4 04 10 4
JiameTp Koutic, aolMiB 25 24 23
Burpara nanusa, a/rox 3 3 3

Iprmitkn: 1. BanTaxomiAiOMHICTE HaJl pUCOIO Ha CYIIIi, ITiJ] PICOIO Ha BOII.

2. *) B-SVME — Oen3uHOBHIi 31BOEHAN BEpPXHBO-
kinarmanauit J[B3 3 MOBITPSHIM OXOJIOIKEHHSIM Ta eJre-
KTPOHHUM YIPUCKYBaHHAM NajuBa KoMnaHii «Briggs
& Stratton VANGUARD Marine Enginey; 3.**) KC-

PRO — GeH3MHOBHIT 31BOEHUH BepX-HhOKIATIAHANH V-
monioauit 1BUryH Kohler Command PRO; 4. ***) Tpa-
Hewicist — Bapiatop «<ADMIRALY 3 notpiiinum nude-
peHIaaoM

Puc. 11. Bcroouxio AURORA 850 SX HUNTMASTER (8 x 8)

Puc. 12. Beroouxio ARGO FRONTIER 6x6 700 (6x6)
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Puc. 13. Beroouxio ARGO FRONTIER 6 x6 700 SCOUT (6 x 6)

B Tabn. 2 mpuBeneHi TeXHIYHI XapaKTEPUCTUKU
BcromxoniB ARGO, siki BUKOPUCTOBYIOTH B IIPOMHC-
JIOBOCTI, a Ha puc. 14-16 ix ¢oro. 1li Bcroguxoan ma-
I0Th OJJHAKOBY KOJIiCHY 0a3y 8x8, aBTOMaTH4YHY TpaHC-
Micito ¢ BapiatopoM «ADMIRAL» i omHakoBwii nia-
METp KOJIiC.

Bceromuxin mogeni AURORA 950 SX (puc. 14) €
HOBUM HAaHNOTY)XHIIIUM (JIarMaHOM MOJIEJIEHOTO
psany BcroguxoniB ARGO AURORA i HacTymHHKOM
mozaeni AVENGER 3i 3HauHUMHU yJOCKOHAJEHHSIMHU.
[MoTyxHICTh HOro IBUTyHA OEH3MHOBOTO Jocsrae 29,4
KBT.

Mogens OUTFITTER (puc. 15) € Bcroguxoaom,
KOPITyC SKOTO 3pOOJICHHUH 13 YIbTPaMIIHOTO TOJiCTH-
neny Bucokoi miinsHocti (HDPE) Ta momarkoBoro 3a-
XHUCTy THHINA. Beroauxin Mae 301IbIICHY BAaHTAKOTIII-
HOMHICTb Ta BEIHKY XOPCTKICTh Ky30Ba 3aBJIKH CTa-
JeBifl pami Ta MOCWICHWM TIBOCAM HOBOTO THUILY.
Binpmie TAroBe 3yCHIUIS JOCSATHYTO 3a PaxyHOK 0CO0-
JUBOI Bepcii TpaHCMICii, mpu3HaYeHOl Al OyKCHpy-
BaHHs BaHTaXiB. MalllnHa Ma€ MOXKJIMBICTh 3MiHIOBATH

TIOJIOKEHHS KepMa (3J1iBa, TI0 LIEHTpY, paBopy4). Cra-
HapTHE O0JaJHaHHs BKIIIOYAE: CHCTEMY aBTOMaTH4-
HOT'0 3MAIICHHS JIAHITIOTIB; TOCHUJICHUI PEeMiHb Bapia-
topa HeavyDuty; oco6muBuii nicoBuii kamyQspkHUI
KOJIip; CHEIialibHI PYYKH i3 MiIIrpiBOM IS acaxxupa
3 MOXKIIMBICTIO PETYITIOBAHHS; PyYKH KepMa, IO ITiJir-
piBatothcst; cBiTonionHi LED ¢apu 6mmxaBOTO Ta 1a-
JISKOTO CBITIIa; OB HA i THIKKA Ha (hapKOTIi AJIA 10-
JIETIIEHHS JOCTYIy IO BAaHTAXXOMACAKUPCHKOTO Bif-
CiKy; MIBHIKO3HIMHA IMOCHJICHA KpIiMWJbHA paMa Ha
KaroTi; KpiIUIEHHS JUIsl YOTHPHhOX PYIIHUIIL/TBHHTIBOK;
aHaJIoroBa MaHenb NpuiaaiB 3 Buxoxamu 12B i USB;
nebinka WARN Provantage 4500; mocusieHui 3axuct
(bap (KeHrypsATHHUK); TOABIHHUN TPIOMHHUII HACOC JJIs
BiJIKauyBaHHsI BOJM; HOBE IiJICBIUyBaHHs CaJIOHy Ta
BaHTaXKOTACaKUPCHKOTO BifCiKy; KOM(OPTHI 3a1Hi CH-
IIHHA 31 COMHKAMH CIICHIaTbHO PO3POOIICHUMH ISt
ARGO OUTFITTER, mo naroTe MOKIIHBICTE IIepeBe-
3eHHS 4-X 0Ci0; MOpyYHi BaHTAXKOMACAKUPCHKOTO BijI-
ciKky; crieriianbHe (papOyBaHHS BCIX METaJICBUX YaCTHH
BCIOJMXO0/J1a Ta CUIiHb.

Puc. 14. Bcroouxio ARGO AURORA 950 SX (8 x 8)
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Tabmuws 2.

TexniuHa xapaktepuctuka BcroanxoaiB ARGO st mpoMHCIIOBOTO CITOKMBAHHS

[TapameTpu, po3MipHICTh AURORA OUTFITTER (8 x | CONQUEST PRO 800
950SX 8) XT-X (8 x8)

Tum maci 8x8 8x8 8x8

Tun nurysa (JIB3) B-SVME* KAE-775%* KELH-775%**

P06. 06’eM, cM?/ TOTYKH., KBT 993/29,4 748/22 747/22,1

TparcMicist ADMIRAL ADMIRAL ADMIRAL

BanrtaxxomigiioMHICTh, KI' 500/363 644/356 540

[TacaXupoOMICTKICTh, OCi0 o 4 o 6 o 2

TsTOBE 3yCHIUISA, KT - 907 1000

JiameTp Koutic, AF0MMIB 25 25 25

Butpara nanusa, a/rojg - 3 3

3axucT JHUIIA + _ +

Ipumitka: 1. BanTaxomiaifOMHICTh HaJl pUCOIO Ha CYIIIi, IMiJ] PUCOIO Ha BOJII;

2.*%) B-SVME — 6eH3uHOBHH 3[IBOEHUI BEpXHBO-
Ki1ananHui J|B3 3 MOBITPSIHUM OXO0JIOKEHHSM Ta eJle-
KTPOHHUM YTIPHUCKYBaHHAM IaiuBa KoMmnadii «Briggs
& Stratton VANGUARD Marine Enginey; 3.%%) KAE-
775 — OeH3WHOBHH 3/IBOCHHH BEPXHBOKIANAHHUN V-

nonioxui neuryn KOHLER AEGIS ELH 775 (CLIA),
piauHHOTO OXO0NOoMKeHHs; 4.%**) KELH-775 — OeH3u-
HOBUH 3[BOEHUI BEPXHBOKJIAIIAaHHUI

V-nozniouuit neurys KOHLER.

Puc. 15. Bcioouxio ARGO OUTFITTER (8 x 8)

Mogems CONQUEST PRO 800 XT-X (puc. 16)
BiTHOCHUTECS IO 0araToIiIbOBOTO BCIOAUXOMAA, CTBOpE-
HOTO JUT KOMEPIIIITHOTO BUKOPHCTAHHS Ha BaYKKOIIPO-
X1HIH MICIIEBOCTI 33 OY/Ib-SIKMX MOTOAHUX YMOB. [Ipu
BaHTaXOMigoMHOCTI Outbme 700 Kr BCIOAUXIX
CONQUEST XT-X pm03BOjIsi€ BCTAHOBJIIOBAaTH Ha
HBOTO PI3HOMaHITHE CHJIOBE 00JIaHAHHS, TaKe sIK Oy-
pHIIbHA YCTAHOBKA, KPaH-MAHIMyJISATOP, AU3EIb-TeHEe-
partop, 3BaproBalbHUIA amapar Ta 0arato iHmoro. Bu-
COKa MPOXIIHICTh Ta HAIIMHICTH BCIOIUXO/a 3a0e3Ire-
gyye KOM(OPTHUIA Ta OE3MeYHHH NUIIX [0 MiCIs
MPU3HAYCHHS, HABITh HE3BAXKAIOUM Ha HaWCyBOpiIle
Oe3mopinoks. Ha Bcrogmxo/i BCTaHOBIICHA TPAaHCMICis
ADMIRAL mnocumrenoro tumy HeavyDuty 3 motpiii-
HUM TudepenmianoM. Ha maHeni ynpaBiiHHS BCIOIHU-
XOJIOM PO3TaIlIOBaHi aHAJIOTOBI MpHiIaad (CIigoMeTp,

OJIOMETp, JIYMIFHUK MOTOTOJUH, BOJIBTMETpP, TaXo-
METp, JaTYHK TEMIIePAaTypH 0XOJIOHKYBAIBLHOI PiIIHY,
IHAWKAaTOp THUCKY OJHBH, IHIWKATOP CTOSTHKOBOTO
rajpMa, IaTYMK HECIPABHOCTI IBUTYHA). MaiinHa Mae
CaMOPETYJIIOI0Yl TiAPaBIiuyHi BEHTHJIHOBAHI JHUCKOBI
rajpMa ISl JISTKOIO KEPYBaHHS 1 MOBHHHA 3aXHCT
nauma. CraHjgapTHe OOJaJHAHHS BCIOJMXOJ]IAa BKIIIO-
Yae: MOCUJICHHS TEePEeIHBOr0 Ta 3aJHBOIO MOCTIB IS
30UIBIIEHHST TEPMIHY CIY)KOH MiBOCEH Ta IMiALIMITHH-
KiB; 0araTormo3uIliifie KepMoO 3 MOXKJIHMBICTIO (hikcarii
MIPaBOPYHY, JTIBOPYY Ta MO LIEHTPY CAJIOHY; TIOCHJICHI ITe-
penHi Ta 3aIHi MiBOC; He3ale)KHE TaIbMO CTOSHKH; KO-
MdopTHE TIepeIHe CHIIHHS, O MMOBEPTAETHCS Ha TIET-
JSAX JJIS JISTKOTO JOCTYIY A0 BIACIKY aKyMYJIATOPHOT
Garapei; MOAAaTKOBMIA MOTYXHHH T€HEpaTop; MPHUil-
HUH MPHUCTPIiH.
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Puc. 16. Bcroouxio ARGO CONQUEST PRO 800 XT-X (8x 8)

Mogens Beroguxona CONQUEST PRO 800 XT-
L (8x8) mpum3nadeHa mysi MPOMHCIOBOTO (KOMEPIIiii-
HOT0) 3aCTOCYBAaHHS Ha BaXXKOIPOXIJHIA MICIICBOCTI
a0o0, HampuKian, Al 00CIyroByBaHHS OypOBHX BH-
ok, JIETI, HadTo-Ta ra3onpoBoiiB B yMoBax 0e30pi-
sxoks (puc. 17). el Bcroauxin Mae iICHTHYHY Xapak-
tepuctuky 3 moaemiro CONQUEST PRO 800 XT-X,
OJTHAK OCHOBHHUMH II€peBaraMu MallluHH € HggBHiCTL

KOMIUIEKTY JOJaTKOBOTO OOJIaAHAHHS Ta iHCTPYMEH-
TiB. Ha Bcrommxomi 3acTocoBaHAa — TpaHCMICis
«ADMIRALy» nocunenoro tuny HeavyDuty 3 nmorpii-
HuM nudepentianom. Beloauxin ocHamenunit OeH3MHO-
BHUM 37BOEHMM BEPXHBOKJIANAHHUM V-TIOAIOHUM JIBH-
rynom KOHLER ELH775 3 piguHHUM OXO0JIOIKCHHIM
1 CIICKTPOHHUM YIIPUCKYBaHHSIM MAJIABA.

Puc. 17. Beioduxio ARGO CONQUEST PRO 800 XT-L (8 x 8)

Ioxexuuit Beroauxin-amdiodis FIRE FIGHTER
(puc. 18) mpusHaueHunit 1Jis raciHHsI MOXKEXK ycepeanHi
NPUMILIEHb Ta Oy IiBellb, TOP(’ SHUX MOXKEXK Ta JOKaTi-
3amii BOTHIO B Jici. OCHOBHUMH TiepeBaraMi BCIOIH-
XOZa € IIBHIKUH Yac NPHUBEJCHHS B poOOYy TOTOB-
HICTh, BUCOKAa MaHEBPEHICTh Ta IPOCTE YIPaBIiHHI.
Hesennka maca ta rabapuTy, BHCOKA MPOXIiTHICTD 1 HH-
3bKa BapTICTh €KCIUTyaTalii € OCHOBHUMH PUCAMH Ma-
IIMHY. BCIOINXi/1 3aCTOCOBYETECS B €KCTPEHNX CUTYa-
IisIX JIJIS OTIEPATUBHOT JIOKAITI3aIlii MOXKEX Ha MOYaTKO-
Bill cranmii po3BUTKY ab0 CTPUMYBaHHS BOTHIO IO
NpUOYTTSI OCHOBHUX CHJI TOXKEXKHOI 0XOpoHHU. ba3oro
noxxkexxkHoro Bcioguxoga FIRE FIGHTER e monens
AURORA 950 SX 3 mocTiHHUM TOBHUM TIPHBOIOM
8%8 Ta HaMIWHOIO CHJIOBOIO YCTAaHOBKOIO TOTYXKHICTIO
B 29,4 kBr. [loxexunii Bcroguxin-am¢iodis Moxe BH-
KOHYBaTH poOOTY 3a Oy/b-SIKMX ITOTOJJHUX YMOB Ta Ha
HaWBaXX4HX JiNITHKAX MicueBocTi. i Ta iHmIi mepeBaru
BinpizHsroTe Beroauxoau FIRE FIGHTER Bin Baxkkoi

MOXEKHOT TexHiKK. Ha BCIOIMXO0/11 BCTAHOBIICHO Cep-
TU]ikoBaHe 00 HAHHS 151 O0POTHOM 3 BOTHEM, 30K-
pema BoasiHuid Hacoc Honda i miHoyTBOproBau Takox
o TwiaTgopma Moxe OyTH ImepeobiamHaHa y TMOIIY-
KOBO-PATYBAILHUH BCIOIMXIM i3 HOIIAMH JUTS €BaKya-
mii morepnimx. Beromuxin Mae sicKpaBo-4epBOHE I10-
x)exHe 3abapererns. Yac pobotu nocsrae 10 roauH.

CranpmapTHe 00NamHAHHSA BKJIFOYAE BOISHUM Ha-
coc Honda motyxHicTio 4,4 kBT i 3 ABOMa IMIBUAKOC-
TAMH, IUCTepHa emHicTI0 300 M3, IiHOYTBOPIOBAY €M-
HicTio 20 M3, TPrOMHA NMOMIIA; TIOKEKHUH PyKaB JI0B-
skuHO0 30 M; cucteMa 3axucty dap; nediaka WARN;
MigHDKKA; (HapKOI 1 JOJATKOBUH BXiJl A0 TOKEKHOTO
pyKaga.

Omrifine o0aTHAHHS CKIIQIAE€THCS 3 CHPEHU-TY Y-
HOMOBHHKA, MPOOJIMCKOBAX MasdKiB 32 IEPUMETPOM
MaIIWHYU, CTPOOOCKOMA; paMH, IO CKIAJAEThCA, a Ta-
KOX MPOKEKTOPIB.
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Puc. 18. Hoocesncruii scroouxio FIRE FIGHTER (8x8)

MobinbHa TakTHuHa wathopma ARGO-JS (puc.
19) € GaraToniIbOBUM POOOTHU30BAHKUM BCHOJIUXiTOM-
amibi€ro 3 TUCTAHIIITHUM YIPaBIiHHAM I TIepeBe-
3CHHSA BAaHTaXIB 1 BCTAHOBJICHHS OONamHAHHS: IJIS
3B’SI3KY Ta CIIOCTEPEIKCHHS; TeHepaTOPiB; OOHOBHUX MO-
IyJIiB, Y TOMY YHCIIi BEeIUKOKamiOepHoi 30poi; eBakya-
il moctpaxnanux. [loctiiHuit moBHUI npuBia 4x4 Ta
KOpOTKa KojicHa 0a3a mo3Boisirore ARGO-JS5 merko
nepecyBaTHcs 10 BCiX TUIIAX OBepXHi. Maini rabaputu
Ta BUCOKa MaHEBPEHICTh po0OTa YMOXIIMBIIOIOTh BH-
KOHYBAaTH IIMPOKUI CIIEKTp CIELiabHUX 3aBIaHb.
ARGO-J5 wmae kinbka BHIIB IUCTAHI[IHOIO Kepy-
BaHHs, 30KpeMa pexuM aBTOHOMHOT pobotu. Konerpy-
KTUBHI ocobnmBocTi ARGO-JS narote MOXKIHMBICTD 3a-
CTOCYBaHHS:

B 30pOMHUX CHJIaX AJIS yCTAaHOBKH OOMOBHX MOJTY-
7B (KynemeTH 3 Kaniopom 7,62 mm abo 12,7 mm, IITYP
ta AI'C), 3aco0iB 3B 3Ky Ta CIIOCTEpEKEHHS (KaMepu
cnoctepexkenus, [THO, rtemnoBizopu, 3acobu PED),
KPOHIITEHHY JJIs HOUI TIPH €BaKyallil MOpaHeHuX, Iie-
peBeseHHst 250 Kr OOEKOMILIEKTY Jyisi 00HOBOT Ipynu
Ta iHIIE;

B Tayy3i Oe3leKn KOHTPOJIIOBATH IEPUMETP Ta
OXOPOHY PEKMMHHX 00’€-KTiB. 3a JIOIOMOTOIO Clielia-
JIBHOT CUCTEMH JUCTAHIIIHHOTO KePyBaHHs, BCTAHOBJIC-
Hoi Ha ARGO- J5, MoxnuBe 3aBIaHHs KOOPAMHAT Ma-
PUIPYTY, TIO SKOMY POOOT IEepecyBaTUMETHCS B aBTO-
HOMHOMY pEXHMi Ta BECTHME CIIOCTePS)KCHHS 3a
MIEPUMETPOM Ta OXOPOHOIO 00’ €KTa;

JUTS pOOIT B MICIISAX, IO TIOTPEOYIOTh BiJIaJICHOTO
KepyBaHHS Ta HeOE3NeUHHX JUIsl JIIOMHY 30Hax. MoBa
Wae mpo BCTAHOBICHHS OyAiBENBHOTO Ta OYpHIHLHOTO
o0J1alHaHHS, HEBEIMKOTO MAHIITyJIATOPA, IEPEBE3CHHS
BaHTaXIB Ta iHIIIE.

[Tmatpopma ARGO-J5 ocHamieHa eNeKTpHIHUM
JIBUTYHOM, II0 3a0e31edye mBHIKICTH 70 20 kM/Tox Ta
MoMoNIaHHA migiioMy B 45 rpamyciB. MakcuMmanbHa
Maca miardopmu nocsrae 590 kr npwu i maci B 280 kr.
['abapuru mnatpopmu: nosxuua 1,52 m; mmpuna 1,38
M; Bucota 0,83 M, kiipeHc 254 mwm.

Tumu QucTaHUiifHOTO KepyBaHHS ILIATGOPMU
ARGO-J5:

«B 30HI BUIMMOCTI» — KepyBaHHSI Ha HEBEIMKHX
JUCTAHIISAX 10 1 KM 3a JOTIOMOTO0 3pyYHOTO IMyJbTa
YIpaBIiHHS;

«Ilo3a 30HOI0 BUAMMOCTI» — KEpYBaHHS Ha cepel-
HIX Ta JaJeKUX AUCTAHMIAX 0 2 KM 3a JI0TIOMOTOI0 MY-
JBTUKAMEPHOI CHCTEMH IWMCTAHIIHHOTO KepyBaHHS,
BCTaHOBJICHOT Ha OPOHBROBAHOMY HOYTOYIII a0 ITTaH-
IeTi;

«ABTOHOMHHH PEXHUM» BKIIIOYAE MONEPETHIO CH-
CTEMY, a TaK0XX aBTOHOMHE IepecyBaHHs aTdopmu
3aJ]aHUM MapIIpyTOM 3 MOXKJIMBICTIO BCTaHOBJICHHS
JIOZIATKOBUX MapaMeTpiB pyxy Ta CHCTEMOIO 00’131y
TIePEIIKO/I;

«Benennii pexxnm» 3a0e3MedeHHs MepeMillleHHS
1aTGopMH 3a BKa3iBKaMM OIIEpaTopa 3a JOMOMOTOI0
CIEiaTBHOTO IepeaBada ad0 HaIMIITHOTO ITHYPa.

Puc. 19. Mobinbna maxmuuna niamegpopma (écroouxio pobomusosanuii) ARGO-J5

TexHiuHI XapaKTEePUCTUKH BCIOJUXO/IB 3 ITapame-
TpaMH, SIKi JO3BOJISIFOTH MOOYAyBaTH TATOBO-IIBHJIKI-
CHI XapaKTepHUCTHKH, IpeacTaBieHi B Ta0u. 3. besmno-
CEpeHbO TATOBO-IIBUAKICHA XapaKTEPHUCTHKA BCIOIU-
X0Ja A€ MOKIMBICTh BHU3HAYWTH HEOOXIZHI BHXIZHI
JaHi JUIL CTaTHYHOTO PO3PaxyHKY TiIpONPHUBOTHOI

TpaHCMIcCii Mo0 3HAYeHb POOOYNX 00’€MIB TipOMO-
TOpiB (TiApOMOTOp-KOJIEC) 1 HACOCIB, Ta IX BHOIp 3a Ka-
TaJIOTaMH BUPOOHUKIB. J[JIs pO3TISHYTHX BCIOAUXOIIB
TATOBE 3yCHJUIA TOopiBHIOE npubau3HO Bix 9 kH mo 49
kH. Ile 3ycuiist BignoBinae pexkuMy 3pyIryBaHHS BCIO-
JUXo7a Ta TepEeMIleHHs] 3 MiHIMaJIbHOIO IBUIKICTIO,



68 POLISH JOURNAL OF SCIENCE Ne 94, 2026

3a3BUYail B Jiana3oHi Bia 2,5 km/rox 10 5 km/roa. YTo-
YHECHHS 3HAYCHHS MaKCHMAJIbHOI MBHUAKOCTI BHKOHY-
F0Th BUXOJ514H 3 ii 0OMexeHHs moTyxHicTio JIB3 Bcro-

IHX0J1a.
Ta6mums 3.
TexHiuHI XapaKTePUCTUKHU JEIKUX BCIOINXOIIB
[TapameTpu Ta pOo3MIipHICTh Sherp SR Nomad Tornado OUTFITTER
KomicHa ¢opmysa Bcroauxoaa 4x4 4x4 4x4 8x8
Hotyxuicte AB3, kBT - 95 53 22
Tsrose 3ycuuist BCIOJMX0Ma, KT 2350 4878* 3280%* 907
[Bunk. mo nopo3i/Boai, KM/Toj 40/6 50/7 40/7 32/5
KpyTHuif MOMEHT OAHOTO - 10000 6355 -
MoTOp-KoJieca, H.Mm
CropsiikeHa Maca, K& 2400 2200 2300 —
BanTtaxomi1HOMHICTb, KT 1200 1000 1200 828
Jiamerp Koitic, MM 1800 1640 1550 635 (25 moiim.)
[Mpumitka: *) Po3paxyHKOBI 3HauCHHSI.
3anumeMo OCHOBHI (pOPMYJIH JUIsl CTATHYHOTO PO- BuxizHa notyxHICTh TpaHCMicii BCIOIUX0/a PO3-
3paxyHKy rimponpuBosa (aani ckopoyero OI'TI). paxoByeThCst 32 HOPMYJIOHO:
L 10°
P, =F_ v, =10 F__-v._ =0,000278-F. _ -v_ . «Br, 1)

BX T.BX 3600 T.BX

ne F.—Tsarose sycus Beroauxona, H,

V,, — WBHUIKICTH BCIOJMXO0/a, KM/TO/,

Buxinna notyxkHicte OI'TI TpaHcMicii BCIoAuxo/a 301IBIIYETHCS BiJl MOTYXKHOCTI TPAHCMICIT 3a paxyHOK
KK/ peaykropa Mix TiipoMOTOPOM Ta MaTOYHHOIO:

P
PM.EX = = ’ KBT’ (2)
npe;[

A€ ey — KK penykropa.

KpyTHuUit MOMEHT 4-X BeIy4nX KOJIC BCIOAUXOMA:
M = F 7}3 , H.M, (3)

e dB — z[iaMeTp HpOBi,Z[HOFO KoOJieCa 3a IIMHOI0, M.

Buxinna notyxHicte OI'TI TpaHCMIcii Bcroanxoma 301IbIIeHa Bill MOTYKHOCTI TpaHCcMicii 3a paxyHok KKJ|
peaykropa:

P = Lo , kBT, )

A€ ey — KK/ penykropa.

KpyTHuit MOMEHT 4-X BeIydnX KOJIIC BCIOAUXOMAA:
M, =10F = Hwm. 3)

KpyTHuil MOMEHT BEly4Oro KoJjieca BCIOAUXO0AA:
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M. H @
= , O.M,
4

BEA.BX

prTHI/II/I MOMCHT OJHOT'O Ir'tApOMOTOpPA, 10 3a6e3neqye PYX BCroAMXO0/Ja 3 3alaHUM TATOBUM 3YCUIIIAM Fr.Bx

—103 ds
M, =10°F 2— , Hm, 5)
z lpe;l ﬂpm
Ie Z — KUIBKICTh OOPTOBHX TiJPOMOTOPIB BCIOIUXO/A,
Lyey — TCPE/IaBATbHE BITHOIICHHS PEIYKTOPa,
Yacrora 00epTaHHS BeIydnX KOJIC BCIOJANXOMAA:
10° v v
N, .. =——2—=531-"2% xs' (6)
1. BX.
60 7-d, ;
YacroTta 00epTaHHS TigpOMOTOpA:
_ 7 -1
n, = nBe}l.BX lpeu > XB (7)
PoGounii 06’eM rigpoMoTopa A KOXKHOTO 3HAYSHHS KPYTHOTO MOMEHTY:
M.
= om? (8)

VMi = s
’ 09159'Apm,i.77M1"M

e Apm — mepemnaj] TUCKIB Ha riapomoropi, MIla,

1. — Timpomexanignuit KK/ rinpomoropa.

s pospaxynky KKJI rigponprBojia BUKOPUCTOBYEMO CITIBBITHOIICHHS KOPUCHOI TOTYXKHOCTI JI0 CIOXH-
BaHOI:

_ PBX oI (9)
nom P >

CIIOXK.OI'mt

Jie KOPHCHA ITOTYXHICTh JOPIBHIOE:

M -n
PBX ormn = Z - - 2 KBT’ (10)
' 9550

JJis po3paxyHKy CITOKHBAHOT ITOTYKHOCTI PO3TIILIAE€EMO HACOC!
A A
) xom — QH p]—] — QH']‘ pH , KBT, (l 1)
- 60 : 77H 60 : 77H1"M

e ApH — mepemnaj] TUCKIB Ha Hacoci, MI]a,

QH — (hakTyHa (FilicHa) Mo1aga OCHOBHOT'O HACOCA, JI/XB,
Qm — TEOpETHYHA TI0/]aua OCHOBHOTO Hacoca, JI/XB,

7., — KKJI ocHOBHOTO Hacoca (3aransHui ab0 NOBHMH),

Ny — TIAPOMEXAHIYHUI KKJI ocHOBHOTO Hacoca.

BucHoBkn BITYM3HSAHOTO BUPOOHMIITBA. BCIOAMXOM MAIOTh KOJTi-

1. Po3rnsHyTI TeXHIYHI XapaKTePUCTHKH BCIOAM-  CHI (OPMYNH 3 MPOBIIHUMH KOJECaMH BiJl YOTHPHOX
XOJIiB, sIKI BHKOPHUCTOBYIOThCS B YKpaiHi. [lopyd 3 3a- 110 IIecTH Ta BOCBMH. 3aJIS)KHO BiJl yMOB 3aCTOCYBaHHS
KOPJIOHHUMH 3pa3KamMu Tpeda BIAMITUTH 1 HAsSBHICTh  IOTYXXKHICTh BCEOJIUXO/IB MOpiBHIOE Bif 17 kBT 1o 150
kBT, a ans TiOpumHUX HOTYXHICTH nepesunrye 500
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KBT. IIpakTuuHO BCi BCIOJMXOIM MarOTh MOXKJIHMBICTH
TUTaBaHHS 110 BOJI.

2. OCHOBHMMH THIIaMHU TPAHCMICi € MeXaHI4Hi 3
pi3HHM piBHEM aBTOMaTH3alii. {5 TOBOPOTY BCIOAH-
XOJIiB BUKOPHCTOBYIOTH OOPTOBI CXEMH, OJJHAK 3YCTpi-
YarOThCS 1 KOHCTPYKIIi 3 KepyBaHHAM ITapaMu Iepes-
HiX a00 3amHIX KOJIC SIK B aBTOMOOUISIX. 3HaliIeH] Ta-
KOX CHpoOM CTBOPEHHS EJEKTPUYHUX TiIOPHIHHUX
TPaHCMICIH 1 TiAPONPHUBOIHHUX 3 TiAPOMOTOP-KOJIE-
camu.

3. JIns MOXIMBOCTI IPOBEACHHS pOOIT, MOB’sI3a-
HHX 31 CTBOPEHHSM TiAPONPUBOAHUX TPAHCMICIH, cHc-
TEMaTH30BaHi MaHI IOJ0 MOTYKHOCTI MPHUBOJHHUX
JIB3, TATOBUX 3yCHJIb i IIBUAKOCTI PO3TITHYTHX BCIO-
muxoniB. i mani Jar0Th MOXKIIHBICTh IIPOBEJCHHS CTa-
TUYHUX PO3PaxXyHKiB TiIpONpHBOAA 3 BH3HAYCHHSIM
pobounx 00’€MiB TiIPOMOTOP-KOIIC Ta HACOCIB, a Ta-
KOX JIMHAMIYHUX PO3PaxyHKIB B IIOBHOMY Iiama3zoHi
TSATOBO-LIBU/KICHOT XapaKTEpPUCTUKHU BCIOANXO/1A.
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AHoTanis
BuHeceHHs Ty Bij 3a0pyIHEHUX OBEPXOHBb HA IIPOMHUCIIOBUX MaiilaHYMKaX CTBOPIOE 3arpO3y 30POB’I0
npamiBHUKIB. OCOOINBO IHTEHCUBHO TaKe MAIOYTBOPEHHS BUHUKAE Ha MPOMUCIIOBUX MaiilaHYMKaX, JIe PO3Talllo-
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BaHi mtadesni Byrijuis, BiIBaJIM CUILy4YnX MaTepialliB, ICHYIOTh 3a0pyIHEHHI MOBEpXHi. J[y1s1 3MEHIIIEHHS IHTEHCH-
BHOCTI MIJIOYTBOPEHHSI BUKOPUCTOBYIOThH 3aXUCHI 0ap’epu pi3HOI PopMU OiJish MOBEPXOHD MUIOYTBOpeHHs. Has-
BHICTh 3aXHCHOTO 0ap’epy 3MiHIOE aepOAMHAMIKY MOBITPSHHUX MOTOKIB Ha MalJaHUMKy Ta 3MEHIIYE 1HTEHCHB-
HICTh MJIOYTBOPEHHS BiJl 3a0pyIHEHUX MOBEPXOHb. ToMY BU3HaUCHHS BIUIMBY 3aXHCHOTO 0ap’e€py Ha iHTEHCHUB-
HICTh NHJIOYTBOPEHHS € BAYKJIMBOIO 33/1aUeIO.

B crarTi HaBeEHO pe3yIbTaTH IA0OPATOPHUX JTOCIiKEHb IT0 BU3HAYCHHIO TUHAMIKH iHTEHCHBHOCTI TTHIIO-
YTBOPEHHS Ta aepOJMHAMIKH MOBITPSHOTO IIOTOKY Ha MPOMHUCIOBOMY MaiIaHYHMKY IPHU BUKOPHCTaHHI YaCTKOBO
nepopoBaHOro 3axMcHOro Oap’epy. Ha 6a3i oTpuMaHuX pe3ysbTaTiB eKCIEPUMEHTY OOy I0BaHO eMIIIpHYHI MO-
JIeNTi JUTSE OLliHFOBAHHSI IHTGHCUBHOCTI TUJIOYTBOPCHHS Ta BETUYMHHU IIBUIKOCTI MOBITPSTHOTO MMOTOKY 3a 6ap’epoM.
[ToOynoBaHo unceIbHI MO I MPOTHO3YBAaHHS IHTEHCUBHOCTI MUJIOBOTO 3a0pyIHEHHS TOBITPS HA IPOMHC-
JIOBOMY MaWJaH4UKy.

Abstract

The removal of dust from contaminated surfaces at industrial sites poses a threat to workers' health. Such dust
formation is particularly intense at industrial sites where there are coal piles, bulk material dumps, and contami-
nated surfaces. To reduce the intensity of dust formation, protective barriers of various shapes are used near dust-
forming surfaces. The presence of a protective barrier changes the aerodynamics of air flows at the site and reduces
the intensity of dust formation from contaminated surfaces. Therefore, determining the effect of a protective barrier
on the intensity of dust formation is an important task.

The article presents the results of laboratory studies to determine the dynamics of dust formation intensity
and the aecrodynamics of air flow at an industrial site using a partially perforated protective barrier. Based on the
results of the experiment, empirical models were developed to estimate the intensity of dust formation and the air
flow velocity behind the barrier. Numerical models were developed to predict the intensity of dust pollution in the

air at an industrial site.

KaiouoBi ciioBa: 3axucHuii 6ap’ep, nuiioBe 3a0pyJHEHHs TOBITPs, pobdoya 30Ha, (HiI3UYHUI EKCIIEPUMEHT,

eMHipI/I‘IHa MOACIIb, YUCCIIBHE MOJACIIFOBAHHA.

Keywords: dust pollution, working area, laboratory experiment, empirical model, mathematical modeling.

Beryn

OrmiHfOBaHHS PiBHA IMHJIOBOTO 3a0pyIHEHHS Ha
MPOMHUCIIOBUX MalJaHYMKaX € Ba)KIMBOIO HAyKOBOIO
3amaueto [1, 4, 9, 10]. BuneceHHs MUty 3 Pi3HOIO AMC-
MIEPCHICTIO BiJl 3a0pPYAHEHHX MTOBEPXOHb, CUITyUUX Ba-
HTaXIB, MITa0EIiB BYTJUIS TOLIO MPHU3BOIUTH JI0 Mac-
mtabHOro 3a0py/IHEHHS TOBITPS Ta MiICTHIBHOT TOBE-
PXHI B po00YHX 30HAX. 3 4acoM, MUJIOBE 3a0PYIHEHHS
(hopMyeThCs Ha IHIIUX TPOMHUCIOBUX IUISHKAX, IO
CTBOPIOE 3arpo3y 3I0POB’I0 MPAIiBHUKIB B iHIIUX PO-
0ounx 30HaX. Y 3B’S3Ky 3 UM, 3HaYHA KUIbKICTh Hay-
KOBHX JIOCJI/DKEHb TPUCBSYEHA JOCIIDKEHHIO MTPOoIie-
CiB MWJIOYTBOPEHHS Ta PO3IIOBCIOKEHHS ITHJTy B MOBI-
Tpi. J[nma pimenHs pmaHoi TpoOIeMH  IIHPOKO
BUKOPHCTOBYIOThCS METOAM (Di3MYHOTO MOJIEITIOBAHHS,
eMmipu4Hi Mozei, ananituadi moaeni ra CFD mozeni
JUTSL aHAJTI3Y TIPOIIECIB 3a0pyAHEHHS TOBITPS B pOOOYHX
30Hax [1-3, 5-12]. OcobauBO aKkTyadbHUMH 3aIdIIA-
FOTHCSI HAYKOBI JIOCIIHKEHHS, 10 Aal0Th MOXIIUBICTh

BUSIBUTH 3aKOHOMIPHOCTI IMJIOYTBOPEHHS IPH BUKO-
pHUCTaHHI pi3HUX 3aXHUCHUX METOJIB, 30KpeMa, 3aXHC-
HUX Oap'epiB.

Mera

ExcniepuMmeHTanbHe BU3HAYCHHS IHTCHCHBHOCTI
NHUJIOYTBOPEHHS Ta aepOJMHAMIKHM IOBITPSHOTO MO-
TOKYy Ha NPOMHCJIOBOMY MaiJlaHYMKy TPH BHKOpHC-
TaHHI YaCTKOBO Mep(OpOBAHOIrO 3aXUCHOTO Oap'epy
(HamiBIIpOHUKHMIA 6ap'ep).

MeTtoauka

JlocmikeHHsT aepOAMHAMIKK TIOBITPSHOTO TI0-
TOKY Ta IHTEHCHBHOCTI IHJIOYTBOPEHHS ITPOBOIAMINCS
eKCIICpPUMEHTAIEHUM IUIIXOM Ha 0a3i taboparopii ka-
¢enpu «['impaBiika, BOJONOCTadaHHA Ta (i3UKa»
YKpaiHCBKOTO JIep»KaBHOT'O YHIBEPCUTETY HAyKH Ta Te-
XHOJIOTI.

@DOTO IOCHITHOT YCTAHOBKHM IOKa3aHO Ha puc. 1.
JociipkeHHs! TPOBOAMIINCS JUIsl 3aXUCHOTO HAIliBIPO-
HHUKHOTO Oap’epy 3 nepdopallielo y BepXHiil yacTuHi
6ap’epy (nopucrictsb 22,8 %), ByrinbHui i1 — pak-
mii 10 1 MM.
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Puc. 1. ®omo excnepumenmanvhol ycmanosku (HanienporukHuil bap’ep, nepgopayis 36epxy): 1 — vacmuna
bap ’epy be3 nepopayii; 2 — uacmuna 6ap ’epy 3 nepgopayicio

ByrineHuii My po3TanioByBaBcs B MeXax MpsMo-
KyTHHKa (MaliJaHYMK) 32 3aXHCHUM OapTepoM. Temre-
parypa nositps 20 °C. ITonepenHpo, 3pa30K BYTilb-
HOTO IHJIY 3HAaXOIWMBCA Yy CyIIMIbHIM madi (mada cy-
muiIbHa, Monenb 2B-151) mpu temmeparypi +40 °C
mpotsrom | roa. EkcriepuMeHT poBOAMBCS I Pi3HOT
MIBUAKOCTI MOBITPSTHOTO MOTOKY. IIIBUAKiCTE IOBITpSI-
HOTO TIOTOKY BHMIpIOBaJach 3a JOMOMOI0I0 aHeEMOMe-
tpa HT-9830. IIpu npoBeneHHi eKCIIEpUMEHTY 31iic-
HIOBaJIacs Bifco3ioMka. Tak sk BHUMipIOBaHHS 3ilic-
HIOBAJIMCS MNpH  TYpOYJEHTHOMY  pEXuMi, TO
aHEeMOMETp MOKa3yBaB IMEBHHUH Jiana3oH MIBHIKOCTI
MOBITPSTHOTO TMOTOKY. IIpu 06po01i maHuX, Wit mo0y-
JIOBH TpadigHOi 3aJIe)KHOCTI, pO3PaxoOByBaJOCh cepe-
JTHE 3HAYCHHSI MIBUAKOCTI HOBITPSHOTO MOTOKY.

Po3mip 3axucHoro 6ap’epy OyB 10cmx10cm. B
SAKOCTI XapaKTEpHOTO pO3Mipy NpHUHHATa BHCOTa
Oap’epy H=10 cm. MonentoBaHHS 3iHCHIOBAIIOCH 32
KkpurepieM PeliHonb/ca:

Re= Vol

14

ne Vo — HMIBUAKICTH MOBITPSHOIO TOTOKY Hepen
0ap’epoM (BH3HAYANACh IUITXOM BUMIipIOBAaHHS Ha BU-
corti 0,5H Ta Bincrani H nepen 6ap’epom); H — xapak-
TEepPHUHN pO3MIp; V — KIHEMaTHIHUH KOS(IIlieHT B’ I3KO-
cti (v=15,06-10° m*/c, t=20 °C).

[Ipu mpoBeneHHI qOCiKEeHb Yucio PeifHombaca
Ha Mozeli 6yno mopsaaky 103,

ExcriepuMeHT IpOBOAMBCS B TPH €TaIlu:

- Eran 1: BU3Ha4eHHS MIBUIKOCTI HOBITPSHOTO
MOTOKY Oe3MmocepeIHbO 3a 3aXUCHUM Oap'epoM (Ha BH-
corti 0.1H Ta Bigcrani 0.5H Bizg 6ap'epy).

- Eram 2: BU3Ha4eHHS IIBUJIKOCTI HOBITPSHOTO
MMOTOKY Ha Pi3HIiH BificTaHi BiJ 3aXMCHOTO Oap'epy (Ha
BucoTi 0.1H).

- Eram 3: BusHaueHHs iHTEHCHBHOCTI NMHJIOYT-
BOPEHHS IPY BUKOPHUCTAHHI 3aXUCHOTO Oap'epy AaHOTO
THITY.

MeToro Iepioro eTary J0CiiKeHb OyJI0 OIiHIO-
BaHHS 3aXUCHOI QyHKIT Oap'epy Ta OTpUMaHHS JaHUX,
10 MOXXYTh OyTH BUKOPHCTaHIi PU MOOYIOBI YKCeIb-
HOT MOJIEJI MPOIIECY, 110 JOCTIIKYEThCS.

ExcriepuMeHTaIbHe 3HAYEHHS IIBUIKOCTI MOBIT-
PSAHOTO MOTOKY O€3M0cepeIHbO 3a 3aXUCHUX Oap'epom
MOKa3aHo Ha pucC. 2.
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v, m/c

3,8
3,6
3,4
3,2

2,8
2,6
2,4
2,2

8 9 10

V,, m/c

12 13 14

Puc. 2. lllsudkicms nogimpsanoeo nomoky 3a o6ap 'epom

AnpokcuMallisi pe3yJibTaTiB €KCIEPUMEHTY JIa€
MOJKJIMBICTh OTPUMATH HACTYMHY EMITIPHYHY MOJCIb
JUIS BU3HAYCHHS IIBHKOCTI MOBITPSHOTO IOTOKY 3a
6ap’epoM IaHOTO THUITY:

v =1,7288- "5
(M)

ne Vo — MBUAKICTH TOBITPSHOTO MOTOKY Mepesn
0ap’epoM; V — MIBHAKICTH MOBITPSHOTO IOTOKY 3a
v, m/c
4

3,5
3 |
2,5
2
1,5
1
0,5

0
0 10 20

6ap’epom Ha Biactani 0,5H (H — Bucota 6ap’epy) Ta Ha
sucorti 0,1H.

Jauni, Ha puc. 3 noka3zaHo 3MiHYy HIBUAKOCTI MOBI-
TpsiHOrO MOTOKY Ha BucoTi 0,1H B3moBxk mpommuciio-
BOT'0 MalaH4MKa IPH Pi3HiH MIBUAKOCTI HOBITPSHOTO
MOTOKY Iiepen 6ap’epom.

X, CM
30 40 50

Puc. 3. lllsuokicmv nosimpsano2o nomoxy 3a 6ap '€pom 6300824 MOOei RPOMUCTIOB020 MAUOAHYUKY: | —
Vo=13,7 m/c; 2 —Vy=11,5 m/c; 3 —Vp=8,9 m/c

PesynbraTH, HaBeneHi Ha puc. 3, MOKa3yIOTh, IO
Ha paimsani (0,5+2)H cnocrepiraeThcst 3MEHIIEHHS
IIBUJIKOCTI TOBITPSHOTO TOTOKY. Jlaji MOYMHAETHCS
pIiCT JOKanbHOI MIBHAKOCTI IMOBITPSHOTO TOTOKY Ha
MPOMHUCIIOBOMY MalJaHIUKY.

Ha puc. 4 noka3aHo iHTEHCHUBHICTh BUHOCY BYTi-
JILHOTO MHJTY 3 MPOMHUCIIOBOTO MaliIaH4YMKa TIPH BUKO-
PHUCTaHHI 3aXUCHOTO 0ap’e€py AAHOTO THITY.
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Q, r/(cm?-c)
0,0012

0,001

0,0008

0,0006

0,0004

0,0002

Vy, M/
12 14 16

Puc. 4. Inmencusnicms emicii 8y2inbHo20 nULY Npu PisHiu WeUOKoCmi NOGIMPSAHO20 NOMOKY (HEenPOHUKHULL
bap ’ep 3nu3y)

AnpokcHMalisi pe3yNbTaTiB EKCIICPHUMEHTY Ja€
MOXIIMBICTh OTPUMATH HACTYIHY €MITIIPUYHY MOJIENb
JUIS. BU3HAYEHHsI IHTCHCHBHOCTI BHHOCY BYTLIBHOTO
Ty

Q = 0,0015/n(¥,) — 0,003,

Jae Vo — WBHIKICTH TOBITPSIHOTO TIOTOKY Tepen
6ap’epoM; Q — IHTEHCUBHICTb BUHOCY BYT'UJILHOTO TTHITY

3 minsHKA posmipom 0,6Hx0,6H, mogaTok sikoi po3Ta-
moBanuil Ha Biactani 2H (H — Bucora 6ap’epy) Big
6ap’epy Ta Ha Bucorti 0,1H.

[TpoBeneHuii eKCIEpUMEHT Ja€ MOJKIJIUBICTh BHU-
3HAQUUTH HACTYNHY 3aKOHOMIpHICTH — (OpMyeThCs
30Ha MUJIOBOTO 3a0pyaHCHHS 3a 0ap’epoM (30Ha 3 Ha
puc. 5).
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Pucynox 5 — 3ona 3abpyonenns 3a 6ap ‘epom

TakuMm 4MHOM, acpoAMHAMIKA MOBITPSHHUX CTPY-
MEHIB IPU BUKOPHCTAHHI TAHOTO THITY €KPaHY CIPHUSIE
HETaTHBHIH 1MosBi 3a0pyHEHHS MOBITpsl Oe3rmocepen-
HBO 32 0ap’epom.

UYncensna momenb aepoamHamiku. YucempHa
MoJIeNb OyTy€eThest Ha 0a3i KiHIEBO-PI3HULIEBUX CXEM.
J1s po3paxyHKY IMOJIS IIBHIAKOCTI MOBITPSHOTO IOTOKY
Ha IIPOMUCIIOBOMY MaliJaHYHKY ITPH BUKOPHCTaHHI Ha-
MIBIPOHUKHOTO 3aXMCHOTO Oap'epy BUKOPUCTOBYHTECS
PIBHSIHHS ISl TOTEHITIATY MIBUIKOCTI P, [0 IPUBOIHU-
JIOCh JIO «eBOJIOLIHOTO BUTIsAAY» [1, 3]:

n

oP _o°P O°P
a_er e, @
o o o
ne ¢t — pIKTHBHUH Yac .
KpaiioBi ymoBH it PIBHAHHS JUIS TOTEHIATy
MBUIKOCTI HaBeneHo B [1, 3].
Jlamni 301CHIOIOTECS. HACTYITHA alPOKCUMAILTist Pi-
BHSHHA (2):

P’ P, 2P +P",

i-1,j i,j+1
L+ At

n
Pn+1 _Pn +AtB+l,j _2Py
/] Ax?
3HaYCHHS MMOTEHI[IATy IIBUIKOCTI BU3HAYAETHCS B
[EHTPaxX PI3HUIICBUX KOMIpOK. PO3paxyHOK MOTEHIIi-
aJy 3aKiHYY€THCS, KOJIM BUKOHYETHCSI YMOBA:

n+1 n
By —h|<e,

ae Pl_";'l, Pl"j — 3HAYEHHS MOTEHIiAY [IBUIKOCTI

Ha Pi3HUX ITepariiiaux kpokax; €=0.001.

Jlnst MozentoBaHHA PyXy IOBITPSHOTO IOTOKY
Kpi3b nephopoBaHy YaCTHHY 3aXHUCHOTO Oap'epy BUKO-
PHCTOBY€ETBCS PO3pOo0OIIeHa IPoLeAypa, a came, B PO3-
paxyHKOBIil 00J1aCTi 3a/1a€ThCS 32 JOIIOMOTOI0 MapKe-
PpiB nosioxkeHHs neppopoBaHoi yacTuHu Oap'epy. B Tiit
YacTHHI 3aXHUCHOro Oap'epy, Nie HeMa pyXy MOBITpA,

Ay2 : 3
TO0TO, Ha KHENPOHHUKHIN» YacTHHI Oap'epy, 3aAa€ThCs
yMOBa HEITPOHUKHEHHSI JJIs TOTEeHIialy IBUIKOCTI [ 1,
3]. B Tiii wacTuHi 6ap'epy, 1€ € nepdoparis, po3paxo-
BY€TbCS 3HAUCHHS IIOTEHIialy IIBHIKOCTI Ha 06asi
orpuManoi emnipuuHoi Mozeni (1). TakuM unHOM, pe-
alli3yeTbcss yMOBa, LIO YacTHHA 3axXHCHOTO Oap'epy
«IIPOITyCKaey TOBITPSL, @ iHIIA YaCTUHA — Hi.

[Ticnst po3paxyHKy HOJS MOTEHLIATy MIBHJIKOCTI
PO3paxOBYIOThCS KOMIOHEHTH BEKTOPA LIBUAKOCTI Ha
OIYHHX CTOPOHAX KOHTPOJBHHX €JICMEHTIB 3a JOTOMO-
TOIO TAKHUX 3aJIEKHOCTEN:

U = R, _E—l,j v Pz] _B,j—l ‘
) Ax ) Ay
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Ha 6a3i po3pobneHoi uncenbHOT MoJieli po3paxo-
BYETHCS T10JI€ IIBUIKOCTI IOBITPSIHOTO OTOKY HaJ I10-
BEPXHEIO MUJIOYTBOPEHHS. [HTEHCUBHICTD eMicii iy
po3paxoByeThCs Ha 06a3i eMIipUIHOT MOIETI, TpeCcTa-
BJICHO] BHIIIE, 00 eMmipudaHOi Mozedi [2].

oS ouS ovS O

ot Ox

oy

+2 05 (1)8(x -
i=1

ne S — 3HaYeHHS KOHICHTpamii My Ha MPOMUC-
JOBOMY MaMJOaH4MKy; 4, V — KOMIIOHCHTH BEKTOPY
IIBUIKOCTI MOBITPSHOTO TOTOKY B MPOEKIIii HA Oci KO-
OpAMHAT X, ), BIIMOBITHO; X;, }; — IE€KapTOBI KOOPIH-
HATH i-OT0 TOYKOBOTO JDKEpesa eMicii mity; ¢ — 9ac; s,
1y, —KoedimieHTn TypOyIeHTHOI mudy3ii; d(x—x;)d(y—yi)
— nenbra-GyHkiis Jlipaka, 3a TOMOMOIOI0 SKOI B MO-
Jenti 3aaeTbes Micne emicii nuty; Osi — IHTEHCUBHICTh
emicii nuiy.

KpaiioBi ymoBH st piBHSHHS (4) po3risaHyTI B [1,
2]

JAnst 94rcenbHOro 1HTEerpyBaHHs PiBHIHHS (4) 31ii-
CHIOETHCS HACTYTIHE HOro po3iuerieHHs [2]:

as
M =
as
"oy

) y=y)m

a5, ous_o
ot Ox Ox
8S 8vS 8

PR
oS & )
E—;Q&'(OS(X

JIJ1s1 9MCenbHOTO PO3B’si3aHHs PiBHIHHS (5) 3aCTO-
COBY€ThCS HACTYIIHA IBOKPOKOBA CXEMa PO3ILETUICHHS:
— Ha MEPIIOMY KPOILli BUKOPHCTOBYETHCS 3aJICHK-

©)

(6)

HICTE:
I’H‘E " ui+1’jS- P U jSi—l,j
] ) Ax
1 1
-S. .48 -4 S +
b} _15 > +1
+Atp, L) 2l Ly Atp, Ly 21 o]
2Ax 2Ax
— Ha JIpyroMy KpOIli BUKOPUCTOBYETBHCS 3aJICHK-
HICTb:
1 — n+1
n+— Sn+ S
1+1, i+1,j i,
1
n+5 Sn E Sn+l SI’H-l
-S. .44 . 2 -5
+At!le i,] 21 1,/ +Atux l+1j

2Ax?

3nificHeHO MporpaMHy peasti3alliio JaHoi YHCcelb-
HO1 Mojeni. Po3pobneHa komm’roTepHa nporpama 6a-
3y€ThCSI HA MOJYJIbHOMY TIPHHIIMIIL.

YucenbHa MoO/Je/1b NMOLINPEHHS MUJIY HAa NpPO-
MHCJ0BOMY MalJAaH4YuMKYy. /(15 MOIEIOBaHHS IpO-
Lecy pyxy My Ha IPOMHCIIOBOMY MaiiTaHIMKy BUKO-
PHUCTOBYETHCS PiBHAHHS Macomepenocy [1, 3, 5]:

Lo, 35), 0, o5),
ox\' Tox ) oyl Yoy @
x;)3(y = i),
et el

2 2

AHAJOT1YHO 3aMUCY€EThCS PI3HUIIEBA CXEMa PO3IIe-
IUICHHS JUIs YUCENBHOTO IHTErpyBaHHs DPiBHSHHS (0).
s iHTeTpyBaHHS PiBHAHHS (7) BUKOPHUCTOBYETHCS ME-
ton Eiinepa.

Ha 6a3i po3po0ieHoi urcenbHOI MOJIEINi CTBOPEHO
KOMIT'IoTepHy nporpamy. st GopMyBaHHS BHTIISTY
PO3paxyHKOBOi 007acTi, e pO3TAIIOBAHUH 3aXHUCHHI
6ap'ep Ta 007aCTH NUIOYTBOPEHHS, BAKOPHUCTOBYETHCS
METOJ MapKyBaHHs. TaKuM YMHOM, B JMCKPETHINA MO-
e GopMyrOThCS  «OCOOIUBOCTI» 00JACTi  JOCHi-
JOKCHHS: TIOJIOKEHHs Oap'epiB, 00NacTell MHUIOYTBO-
peHHsi, mTaderns ByTrijuis.

BucHoBku

1. HaBeneHo pe3ynbraTi (Hi3UUHOTO €KCIEepUMe-
HTY 1O JZOCIIUKEHHIO aePOIUHAMIKH ITOBITPSIHOTO MO-
TOKY Ha MOJIENi IPOMHUCIOBOTO MaWIaHUUKy NPH BH-
KOPHCTaHHI HaIiBIIPOHUKHOTO 3aXHCHOTO Oap'epy.

2. OTpUMaHO eMITPUIHY MOJIENb, IO JIA€ MOKIIU-
BiCTh BH3HAYATH 3MiHY iHTCHCHBHOCTI IIIJIOYTBOPECHHS
IPH Pi3HIN LIBUIKOCTI MOBITPSIHOTO IIOTOKY HA MPOMH-
CJIOBOMY MaiiIaHuMKy Ta IPH BUKOPUCTAHHI HAIIBIIPO-
HUKHOTO 3aXHCHOTO Oap'epy.

3. Bu3HaueHO 3aKOHOMIPHOCTI 3MiHM IIBHIKOCTI
HOBITPSTHOTO MOTOKY Ha NPOMHCIOBOMY MaiJaH4YMKy
[pY BUKOPUCTAHHI HAIIBIIPOHUKHOTO Oap'epy Ta mooy-
JIOBAaHO EMITIPUYHY MOJIENb, IO Ja€ MOXIUBICTD OIli-
HIOBAaTH TaKy 3MiHYy IIBHIKOCTI IOBITPSHOTO TOTOKY
01151 TIOBEPXHi MAIOYTBOPSHHS.

4. IToGynoBaHO YMCEIbHY MOJIENH MACOIIEPEHOCY
JUISL BU3HAYEHHS KOHIIEHTPALiHHOTO MTy HA IPOMHC-
JIOBOMY MalIaHUHUKY.

5. IToOymoBaHO YKCENbHY MOJCIEL aepOAUHAMIKU
HOBITPSTHOTO MOTOKY Ha NPOMHCIOBOMY MaiJaH4YMKy
NPY BUKOPHCTaHHI HAMIIBIPOHUKHOTO Oap'epy.

6. [Tomanpmmii pO3BUTOK JAHOTO HANpPsIMKY OyJie
MIPOBOJIUTHCS IIJIIXOM PO3POOKH TPHBUMIPHHUX MOJE-
Jel aepoAMHAMIKM Ta MacolepeHOCy Ha IPOMHUCIIO-
BOMY Maii/laHYMKY.
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AHHOTAIISA

Ha migcraBi aHamizy maTojOro-aHaTOMIYHUX JOCIiIKEHb TPYIIB MOPOCAT PI3HOTO BIKYy 3 Pi3HHX TOCIO-
JapcTB YKpaiHu Oyj0 BCTAHOBIIEHO, IO HAWYACTIMIOK MPUYWHOIO 3aru0elti Oyiim OTpyeHHS KOpMaMu KOHTaMi-
HOBAaHMUMH Hal4acTillle acoIfiamie€ro MiKpoCKOIiYHUX TpudiB. OTPYEHHIO TiAIaBAINCh CBUHI Pi3HOTO BiKYy, OYH-
HAIOYH BiJ HAPODKECHHS JI0 TOPOCIIOTo BiKy (CBHHOMATKH, KHYPi-TUTiTHUKNA). 3pa3y MiCII HApOHKESHHS OTPY€EHHS
HACTaBaJIO Yepe3 MOJIO3UBO, SIKE MICTHIIO B CBOEMY CKJIAJi MIKOTOKCHHH (MOJIO3UBHHI TOKCHUKO3), [UIS SIKOTO Xa-
PaKTEPHUM € 3aru0elb MOpPOCAT Yepes KibKa FoOANH MiciId IpUHOMY MOJIO3HBa Ta BUPaKEHUIT KaTapalbHH rac-
TPUT, KaTapaJbHUH EHTEPUT 1 BUpaKeHI AUCTpOoQiuHi 3MIHN B MEUiHIi, HUPKaX, MiOKap/i, 3arajbHa 3acTiliHa ri-
nepeMis.

Ioctpuit MIKOTOKCHKO3 HacTaBaB IPH 3rOJA0BYBaHHI KOMOIKOPMIB, 110 MICTHIIX JIETAJIbHY 103y MIKOTOKCH-
HIB 1 11€ IPOSIBIISIIOCH PO3BUTKOM BHPa)KEHOTO KaTapajibHOI'O raCTPOCHTEPUTY, IHTCHCUBHUX 3MiH B MEYiHIIi, Mio-
Kapi, HUPKax Ta 3arajbHOI0 3aCTIHHOIO TilepeMiero.

JJist XpOHIYHOTO MIKOTOKCHKO3Y XapaKTePHHUM € TPUBAJle 3TOJJOBYBaHHA KOMOIKOPMIB 3 BiTHOCHO BEIINKAM
BMICTOM MIiKOTOKCHHIB. TpyIH MOpocsAT He3a0BIIFHOI BrOJOBAaHOCTI a00 BUCHAXKCHI 3 O3HAKAMH BiJICTaBaHHS B
PO3BHUTKY. B HUX criocTepiraroTh 3arajibHy aHeMito, cilabo BHpakeHi 3alalibHi IMPOLECH B IUTYHKY 1 TOHKOMY KH-
MIEYHUKY, TU(Y3HO-BOTHEIIEBUI BUPAa3KOBO-HEKPOTHYHUH KOMIT Ta ¢1ab0 BUpaXkeHi TUCTpOoidHi 3MiHK B TIeUi-
HIIi, HUpKaX, MiOKapi.

Abstract

Based on the analysis of pathological and anatomical studies of the corpses of piglets of different ages from
different farms in Ukraine, it was found that the most common cause of death was poisoning with feed contami-
nated most often with an association of microscopic fungi. Pigs of different ages were exposed to poisoning, from
birth to adulthood (sows, breeding boars). Immediately after birth, poisoning occurred due to colostrum, which
contained mycotoxins (colostrum toxicosis), which is characterized by the death of piglets a few hours after re-
ceiving colostrum and pronounced catarrhal gastritis, catarrhal enteritis and pronounced dystrophic changes in the

liver, kidneys, myocardium, general congestive hyperemia.
Acute mycotoxicosis occurred when feeding compound feeds containing a lethal dose of mycotoxins and was
manifested by the development of severe catarrhal gastroenteritis, intense changes in the liver, myocardium, kid-

neys and general congestive hyperemia.

Chronic mycotoxicosis is characterized by prolonged feeding of compound feeds with a relatively high con-
tent of mycotoxins. The carcasses of piglets are poorly fattened or emaciated with signs of developmental delay.
They have general anemia, mild inflammatory processes in the stomach and small intestine, diffuse-focal ulcera-
tive-necrotic colitis and mild dystrophic changes in the liver, kidneys, myocardium.

KoaiouoBi ciioBa: 3anajeHHs B IIUTyHKY, KaTapajlbHUI €HTEPIT, TUCTPO(DIUHI 3MIHU B NeUiHIi, MiOKapi, HU-
pKax, 3arajpHa 3acTiifHa rinepemisi, BApa3KOBO-HEKPOTHYHHUI KOJIIT.

Keywords: inflammation in the stomach, catarrhal enteritis, dystrophic changes in the liver, myocardium,
kidneys, general congestive hyperemia, ulcerative-necrotic colitis.

MiKOTOKCHKO3HU — 3aXBOPIOBAHHS ClIILCHKOTOCIIO-
JApCHKHX TBApWH, BUKJIHMKAHI 3r0I0BYBaHHSIM KOPMIB,
SIKi MICTSTB y CBOEMY CKJIaJli BTOPHHHI METa0OITH Mi-
KPOCKOIIYHUX TPHOIB, IO MAIOTh BHPaKEHI TOKCHYHI
BiiacTuBOCTi. HalivacTiiie npoyleHTaMu MiKOTOKCH-
HIB BHUCTYIAIOTh MIKPOCKOIIYHI TpuOM 13 poniB
Fusarium, Aspergillus, Penicillium Tta pomuau Mu-
coraceae. OKpiM 3a3HaueHUX POJIB TPUOIB HAyKOB-
IIMH BUsIBJICHO TIoHaA 350 BuiB rpubiB, sIKi € Mpoy-
nedTtamu Oinbmre Hixk 400 MIKOTOKCHHIB, 1 1€ YHCIIO,
iMOBipHO, Oyzae 3pocraTi. OCHOBHA POJIb MIKOTOKCH-
HIB y XKHTTEIISUTBHOCTI MiKPOCKOMIIYHUX TPHOIB MOJIS-
rae B TOMy, 10 BOHH 3a0€311eUyf0Th IM YMOBH /ISl BH-
JKUBaHHS B KOHKYPEHIIT 32 MicIle B Pi3HHUX €KOJOTiu-
HUX Himax. MiKpocKOmiuHi TPHOU TOCUTH MOIITHPEHi B
MPUPOAIL i MICTATHCS B TIOBITPi, IPYHTI, BOJI.

I'pubu — rerepoTpodu, 0 KUBIATHCS OpPraHid-
HUMHY PEYOBHHAMH 3 HEXKUBUX CyOCTpartiB (campoditn)
ab0 3 KMBHUX OpraHi3MiB (mapasuTH). 3epHO Ta Tpyoi
KOPMH € CIPHUSTIUBUM CEPEIIOBUINEM JUIsSi PO3BUTKY
6araTb0X MiKpOOPTaHi3MiB, y TOMY YHCIIi MiKPOCTIOTi-
YHUX TPHOIB, cepe]] SKUX MOIIUPEHI TOKCHKOYTBOPIO-
to4i. Enichiuni rpubu (neninuim, actepriim) micis 30u-
paHHs BPOXalO 3aCelISIIOTHCSI Ha KOpMax, BUKOPHCTO-
Byloud iXx MepTBUi cyOctpar. Bonm 3marHi
BUKOPHCTOBYBaTH BYIJIEBOIM (I[yKpH, KpOXMajb) Ta

TeMILIETIONI03Y 1 POAYKYBAaTH aHTHOIOTHKHU Ta MiKOTO-
KCHHH, 110 Ja€ IM MOXKJIMBICTD 3aiHATH CBOE Micle y
00poTHOi 32 EKOJOTIYHI HIIIi.

I'pubu ¢itonarorenu (pix Fusarium), Mo ypaxy-
I0Th POCIIMHH B MEpioj iX BereTarii, micias 30upaHHs
BPOJKa0 MPOJIOBXKYIOTh PICT T2 pO3MHOMXEHHS Ha 3epHi
371aKiB, Ka4aHaX KyKYpY/A3H, CiHi, COJIOMi, KOPEHEIIO-
Jax, oBouax 1 ppykrax.

Mikpodiopa 3epHa micis 30UpaHHS BpPOXKAIO
npescTasieHa enipiTHuMu rpudbamu. OOCiMEeHIHHS 3e-
pHa emiiTHUME TprOaAMU 301TBITYETHCS ITiJ] 9ac 00MO-
JOYyBaHHs, TPAHCHIOPTYBaHHs Ta 30epiraHas. OnTu-
MaJBHUMH YMOBaMH JUI pO3MHOKEHHS TpUOiB € Tmif-
BUIlEHa BoJoTicTe cyOctpary (Oimbme 13 %),
abcoroTHa BOJIOTICTh MOBITPst BuIe 65 %, Temmepa-
Typa B mianasosi Big 4 go 30 °C, moctyn fo kucHro (1—
2 %).

MIiKOTOKCHHHM CTiMKi 710 MTii XiMIYHUX PEYOBUH Ta
BHCOKOI TemIeparypu (OKpeMi pyHHYIOTBCS 3a TeMIIe-
patypu 250 °C). Boru MaroTh pizHOGIYHY Gionoriuny
Zi10 Ha OpraHi3M TBapWH, XapakTep SKO1 BU3HAYAETHCS
X XxiMigHOIO Oy10BOTO. Bionoriunmii edexT Big BILTUBY
MIKOTOKCHHIB TIPOSIBJIAETHCS HAa OPraHHOMY (CHCTEM-
HOMY) Ta KJIIITHHHOMY (MOJIEKYJIIPHOMY) PiBHSX.



82

POLISH JOURNAL OF SCIENCE Ne 94, 2026

Y BUpOOHHYMX YMOBAX Yy JIOCIIPKYBaHHX KOPMax
BUSBIISIOTH KiTbKA BUAIB TPHOIB 1 IX MIKOTOKCHHIB OJ1-
HOYacHO. B TakoMy BHTIIaJIKy Ha OpraHi3M TBapHH [li€
CyMapHa KUTBKICTb TOKCHHIB, ajie CIiJ BpaXOBYBaTH i
CHHEPTIYHY JIif0 OKPEMHUX TOKCHHIB, IO TOCHITIOE TOK-
CUYHM BILIUB.

Bin xopwmiB, 0 MIiCTATh MiIKOTOKCHHH, Haifgac-
Tille CTPaXJalOTh TBApUHM 3 OJHOKAMEPHHUM ILTyH-
KOM, 00 TOKCHHH, TOTPANKBIIX B IIUTYHOK, Oe3rnocepe-
JIHBO BIUTMBAE HA 3aJI03UCTHH €HiTENiN 1 BUKIUKAE allb-
TEpHATUBHI 3MiHH 1 Pi3HOI IHTEHCHBHOCTI 3alaJeHHsI.
Yacrimie XBOPilOTh CBHHI, TaK SK B CTPYKTYpi iX pai-
OHYy TIepeBa)KalOTh KOHIIEHTPOBAHI KOPMH, SIKi Iinjia-
FOTBCS BIUIMBY MIKPOCKOMIYHUX TpUOiB. Y CBHHEH OT-
PY€EHHS TOKCHHAMH MIiKPOCKOIIIYHUX TpUOIB MOXKE
MIPOSIBIISITHCS Y BUTIIA/I MOJIO3HBHOTO TOKCHKO3Y, T'OC-
TPOTO 1 XPOHIYHOTO MiKOTOKCHKO3Y.

Meta poGoTu: Ha TincTaBl 6araTopiYHUX MATO-
JIOr0-aHaTOMIYHUX AOCIIKEHb TPYIIB MOPOCAT Pi3-
HOTO BIKY BCTAaHOBUTHU XapaKTEPHi O3HAKHU JUI KOPMO-
BUX OTPY€Hb, BUKIIMKaHUMHU KOPMaMH, KOHTaMiHOBaHi
MIKPOCKOIIIYHUMH I'pHOaMH.

Mo.103UBHHUI TOKCHKO3 BUHUKAE TOJI1, KOJIU CBU-
HOMATIIi TPUBAINN Yac 3ro0BYIOTH KOMOIKOPM 3 Bif-
HOCHO HEBEJIIMKHM BMIiCTOM TOKCHHIB Pi3HHX BU/IB Mi-
KpocKomiuHuX rpuoiB. Lli TOKCHHU CYyTTEBO HE BIDIHBA-
FOTh Ha (i310JOTIYHUI CTaH CBUHOMATKH, aje MaloTh
BJIACTUBICTh HAKOIIMYYBATHCH B [TAKETaX MOJIOYHHX 3a-
7103, a TOTIM BUAULITHCH 3 MOJIO3MBOM. HoBoHapo-
JUKEHI TOpOCsTa Bifl TAKOI CBUHOMATKH (hi310JIOTIYHO
3piJli, Yy HUX aKTUBHO NPOSBISIFOTHCSI PYXOBi 1 CMOKTa-
JIbHI pe(IeKCH, a 3aXBOPIOBaHHS BUHUKAE ITICIIS O/1ep-
JKaHHs MOJIO3UBa. B HUX mMOCTYNoOBO HacTae NpPHIHi-
YEHHsI, BMEHIIIYEThCSI PyXOBa aKTHBHICTh, BTPA4a€THCs
ameTuT 1 MacoBa 3arudens Hactae gepes 12—20 roauH.
TumoBi 03HaKM OTPYEHHS BHABISIOTHCS B IPOIIECi PO-
3THHY.

IyHOK MTOpOCAT NOOpEe HATTOBHEHUH 3rOPHYTHM
MOJIO3MBOM 0i10r0 Kombopy (puc. 1). CnmzoBa 06070~
HKa OHHOI YaCTHHHM ILTyHKY HaOyBa€e TEMHO-YepBO-
HYBaTO- TO KOJbOPY, HaOpsikae (puc. 2). B okpemux mi-
cusax ii po3raimoByBaiMch OKpyriol dopmu i pizHHX
po3mipiB epo3sii (puc. 3). Ilepenans 4yacTHHA TOHKOTO
KUIIEYHUKY TaKoX HaOyBae MOAIOHMX 3MiH (CIHM30Ba
000JI0HKa TiepeMilioBaHa, HAOPSAKIIA).

Puc. 2. Cruzoea 06010HKa OHG WINYHKY 8 CIMAHI IHMEHCUBHO20 KAMAPANbHO20 3ANANeHHS



POLISH JOURNAL OF SCIENCE Ne 94, 2026

83

Puc. 3. 3ananenns winynKy 3 MHONCUHHUMU ePO3IAMU CIUZ080T 0DOIOHKU

Cepiie HaOyBae okpyrioi GopMH 3a paxyHOK po3-
MUPEHHS TpaBoi NOJOBHHH. Miokapa 3abapBieHHI
TepeBaXHO B Ciphit Komip (03HAKa 3€PHUCTOI TUCTPO-

bii).

PKH TIPY’KHOI KOHCHUCTEHIIi{, HEOAHOTOHHO 3a0apBieHi
B 4EPBOHO-KOPUYHEBHH Ta KOPUYHEBHH KOJIp, MO3-
KOBa PEYOBHHA Ha PO3pi3i TEMHO-YEPBOHA.

TakuM YHHOM, TUIIOBUMH O3HAKAMH JUIS MOJIO3H-
BHOTO TOKCHKO3y MOPOCAT € IHTEHCHBHE 3aIajieHHS
CJIM30BOI OOOJIOHKHM HUIYHKY 3 €pO3isIMH B CIIH30Biil
00O0JIOHII, KaTapaJbHE 3alaJCHHs CIN30BOI 000IOHKH
nepeHbOT YaCTHHH TOHKOTO KUIIIEUYHHUKY, TUCTPOdiuHi
3MiHM B MIiOKapi, MEUiHIli Ta HUPKAX, 1, K HACIIIOK
cepIreBoi HeOCTATHOCTI — 3aCTii KPOBI B MEUIHIN, Ta
HHpKaXx.

TIocTpuii MiKOTOKCHKO3 3yCTpIi4a€eThCs YacTile
cepeJl MOpOCST TPYNH JOPOILYBaHHS, BiATOiBEIbHOL
IPYIH i HABiTh JIAKTYIOUMX CBHHOMATOK. SIK mpaBmio,
3aXBOPIOBaHHS i 3arubenb TBAPUH BUHUKAE ITPU BKIIFO-
YyeHH] iM B pamioH HOBOI HapTii KOpMy, SIKHH MiCTHTh
cyOneransHy a0o JeTanbHy /103y TOKCHHIB. B meprry

[Teuinka He 30iTbIIeHA, JEIIO 3iB’SI0T KOHCHUCTE-
HIIi1, He OHOTOHHO 3a0apBlicHa B TEMHO-YEPBOHUIT Ta
CBITIIO-KOpHYHEBHH KoJip. Ha po3pisi 3ab6apBieHa fK i
330BHi, Bosiora (puc. 4).

Yepry CTPaXAaloTh 1 THHYTh HalKpallle PO3BHHEHI 0-
pocsrta, y IKUX JOOPHIi alleTUT i BOHU CITOKUBAIOTH Oi-
JIBIIY KiJIBKICTh KOPMY 3 HassBHUMH B HbOMY MIKOTOK-
cuHamu. HaM noBestock 3ycTpivaTtu BUMAIOK 3aruberi
JIAKTYFOUMX CBUHOMATOK MPH 3T0JJOBYBaHHI iM ITOXKHB-
HHUX PEUITOK i3 3€pPHOTOKY, SIKi MiJIaJNCh BIUINBY He-
CTIMKHX ITOTOJHUX YMOB. Takuii ke KOpM JaBaji i XO-
JIOCTMM CBMHOMATKaM, ajie¢ BOHH BiJl HHOTO BiJIMOBH-
JIUCB.

ITicns moinaHHsS TOKCMYHUX KOPMIB Y CBHHEH 10-
CHJIIOBAJIACh CIIPara, po3BHBaJIOCh IPUTHIYCHHS 1 BOHU
CTapaJIuCh 3aiHATH y CTaHKy Take Micue, mob ix He
TypOyBaJM iHII TBapuH. 3arubens TakuxX CBHHEH Ha-
cTtaBana 4epe3 10-16 roaun.

Ornsgarouy TPy 330BHI MOYKHA Oa4MTH iHTEH-
CHBHE 3a0apBIICHHS LIKIpH B IUISHII TOJIOBH, HiAIPY-
JUIS 1 )KHBOTA B TEMHO-YEPBOHYBATHH KOJIIB (pHC. 5, 6),
SIK
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Puc. 5. 3acmiii kpoei 6 wiKipi 20106u

Puc. 6. 3acmiii kpogi 6 Oinanyi nidzpyoos i scusoma

HACJIJIOK CepleBOi HEAOCTATHOCTI Ta PO3BUTKY Yy CKIai SKHX HepeBaXadW KOHLEHTpaTH (puc. 7).
3arajbHOi 3acTiiiHOI rinepemii. 3MiHuM, THIOBI JuIst KOop-  CimM30Ba 000JI0OHKA NUTYHKY, MEPEBAXHO (GyHIATIBHOT
MOBOTO OTPY€EHHs BHUSIBISUIM B OpraHax TpaBJICHHS.  YacTHHH, TEMHO-uep-

[lnyHok OyB 100pe HarNOBHEHUH KOPMOBUMHU MacamH
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BOHA, HAOPSKJIA 1 BKPUTA 3HAYHOIO KiJIBKICTIO Ci-
poro cnmsy (puc. 8). TOHKHMI KHUIIEYHHK, TEPEBAKHO
TepeHs HOTo YacTHHA, OyB HAIIOBHCHUN 3HAYHOIO Ki-
JBKICTIO Cipo-XOBTyBaToi BoAsHHCTOI piamHH. Ciu-
30Ba 000JIOHKA HOro vFiHeeMiI:/:I_OBaHjl, HaOpskia (pruc.

Y AT o

Pu

Puc. 7. Buicm winynky nopocamu

9). CynuHu OpwKi KHIIEYHUKY J00pe KpOBOHAIIOB-
HeHi. Me3eHTepianbHi TiM(POBY3JIH B CTaHiI CEPO3HOTO
3ananeHHs. Cepie 301IbIIeHe 3a paXyHOK PO3IIHPEHHS
MIpaBoi ITOJIOBUHH 1 Ha0yJ10 OKpyTIIoi popmu (puc. 10).
Mioxkapt 330BHi 1 Ha po3pis3i

¢. 8. Buenso cauzo60i 00010HKU WIYHKY
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HKO20 KUWEYHUKY 3306H1 I HA pO3PI3i

Puc. 10. 3oeniwniii suenso cepys

3a0apBIIeHNH TIEPEeBaXHO B CipHid KouTip (3epHUCTA
muctpodis). [Tewinka memio 30inbIIeHa, 3iB 501, a Mi-
CIISIMH TIPY’KHOi KOHCHCTEHIii, HEOJTHOTOHHO 3abapB-
JIeHa B TEMHO-4E€PBOHMI, KOPUYHEBHH 1 CBITIIO KOpHY-
HEBHH KOJIip, Ha po3pi3i 3a0apBiieHa TaK SK 330BHI, Mi-
CISIMH KPOBOHAIIOBHEHA, MAJIIOHOK HE BHPaKCHMH
(puc. 11). Cenesinka He 30inbIIeHA, Kpai 11 3arocTpeHi,
3J1eTKa 3iB’sJI01 KOHCHCTEHIT, Ha po3pi3i TeMHO-4ep-
BOHA, MJIOHOK He BHpaxkeHUi. Hupku He 30isbLIeHi,
NPY’KHOT KOHCHCTEHIIT, 3a0apBiieHi B KOPUUHEBHH 1 Ue-

PBOHO-KOPHYHEBHUI KOJIp, Ha PO3pi3i KipkoBa pedo-
BHHA 3a0apBiieHa K 1 330BHI, @ MO3KOBa TEMHO-Yep-
BOHA, MAJIOHOK HE BUPaKCHUH. 3MIH B JIETEHAX 1 TOB-
CTOMY KHUILIIEYHHUKY He OyJso BHsABIEHO. Takum 4nHOM,
TUIIOBUMH JIJIS TOCTPOTO MIKOTOKCHKO3Y € IHTEHCHBHE
3aMajieHHs] CIM30BOi OOOJIOHKM NUTYHKY 1 HepexHbOl
YaCTHHHU TOHKOTO KHIIEYHUKY, BUPAXKEH] AUCTPOGIuHI
3MIHM B TEYIHI[, HUPKAX 1 0COOJIMBO B MiOKapii, 110
00YMOBJIIOE CEPIIEBY HEIOCTATHICTh 3 PO3BUTKOM 3ara-
JIbHOT BEHO3HOI rimepemii (B WIKipi, MeYiHI[, HUpPKax
TOMIO).
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Puc. 11. 3o6niwmnii eucnao nevinku i cenezinku

XponiuyHuii MiKOTOKCHKO03 MOXE PO3BUBATUCH Y
MOPOCAT TPYIH AOPOIIYBaHHS, BIATOIBEIBHOI TPYITH i
HaBiTh y Mopociux TBapuH. [IpwumHOIO #HOTO € TMmoc-
TilfHa HAsABHICTh B KOPMAax BiTHOCHO HEBEIHKHUX /103
MiKOTOKCHHIB, III0 HE BUKJIWUKAE 3aTHOC, aje TpHuBa-
JIMiA 9ac BIUTMBAE Ha OPTaHU TPABJIICHHS, 3aCBOEHHS KO-
PpMiB, TapeHxiMaTo3Hi opranu Ta oOMiH pedoBuH. Taki
TBapHHHU TMOCTYIIOBO BTPAyalOTh Macy Tisa, 3aTpUMY-
€ThCS 1X PICT 1 po3BUTOK. J[JIst mpuKiIa Ly, mopocsTa Mae
BIK 5 MiCSIIiB, a Maca Tijla CTAaHOBUTH 0111 25 kr. Bonu
MarTh XyJIUi BUIIIAL, HIKipa 1 CIM30BI 0OOJIOHKH Ci-
POTO KOJBOPY, YKUBIT MIATATHYTHH, XBICT OITyLICHUH,
HETPOIOPI[IOHANIEHO BEJIMKA TOJIOBA 1 JJOBra CKyHOB-
JUKeHa mietuHa. [lix yac po3TUHY 3MiHH BUSBIISIOTH,

Mepll 3a Bce, B OpraHax TpaBJieHHS. Y IUIyHKY Mic-
TUTHCS HEBEJIMKA KUIbKICTh KOPMY, CIIM30Ba 000JOHKA
3JIeTKa TOYepBOHiNA abo Ciporo Kompopy. Y TMopocsT
Ha BIATOMIBII YacTO BHUSBILIIOTH XPOHIYHHU TacCTPUT
(cmm3oBa 000JI0HKA CIpOTO KONBOPY 1 3i0paHi B MHO-
KUHHI JpiOHI CKJIAiKW, SKi HE PO3MPABISIOTHCS).
[leTnmi TOHKOTO KHINCYHHUKY B 3almaldbHUAN IIpOIEC
Maibke He BTATYIOThCS. THIOBUX 3MiH HaOyBa€ TOBC-
THI KMIIEYHUK. 330BHI MOKHA 0auuTH, 1110 Ha CIpOMY
¢oHi ciinoi i 000J0BOT KHUIIKK BUIUISIOTHCS CBITIIO-
Ccipi CaJOBHIHI JUISHKH Pi3HUX PO3MIpIB 3 HEBEIUKOIO
rinepemieto abo 6e3 Hei (puc. 12). CTiHKa KHIIKY B Ta-
KHX MICIISIX [TOTOBINEHA, MajoelacTuuHa. 3 OOKy Civ-
30BOi 000JIOHKH BiJIKPUBAIOTHCSI BUPA3KH, BKPUTI HEK-

POTUYHOIO

Puc. 12. 3osniwniil 6ueisno mogcmoeo KUUeUHUKY 3 XPOHIYHO20 MIKOMOKCUKO3Y

Macolo 1 BOHM MalOTh TEHJICHIIIO MOIIUPIOBATHUCH
Ha 3HaYHY IUIOIYy cn30Boi 06ooHKH (puc. 13). Ceme-
3iHKa y TaKMX TBapHH He 30inblieHa. B miokapi, neui-
HI[l Ta HUPKaxX BHUABJSIIOTBCS PI3HOI IHTEHCHUBHOCTI
O3HaKH 3epHHUCTOl TUcTpodii. SIK yCKiIaJHEeHHs, 4acTo

BHHHUKAE MIAr0CTPa ABOCTOPOHHS KaTapajibHa OpOHXO-
MTHEeBMOHIsl. XpOHiYHA (hOopMa MPOSIBY MIKOTOKCHKO3Y
CX0a 3 XPOHIYHUM MepebiroM CcajJbMOHENbO3Yy, PH
SKOMY pearye celie3iHKa, a B IIeHiHI[ TiCTOJIOr YHO BH-
SIBJISIIOTH THTPAJIOOYJISIPHI TPaHyIbOMHU (CaTbMOHENBO-
3HI BY3JIMKH).
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Puc. 13. Jughysni supaszxug ciuzosiii 00010HYi MOBCMO20 KUUMEYHUKY 3G XPOHIUHO20 MIKOMOKCUKO3Y

B mincymMKy MO>KHa CTBEPKYBaTH, L0 ATOJIOrO-
aHATOMIYHI 3MiHU y CBHHEH NpPU MIKOTOKCHKO3axX JO-
CHUTb BapiaOelbHi, 1110 3aJIe)KUTh BiJl BIKy TBapUH, KOH-
LEeHTpalii TOKCHHIB Y KOPMi 1 TPUBAJOCTI IX HaaXo-
JUKEHHS B OpTaHi3M.
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