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Abstract

This article examines the architectural development of memorial and religious cult buildings in Kazakhstan
from the medieval period through the 19th century. Focusing on historical structures such as mausoleums and
shrines, it analyzes their architectural design, structural systems, construction materials, and technological inno-
vations. Key examples, including the 11th—12th century Karakhanid-era tombs and the monumental 14th-century
Mausoleum of Khoja Ahmed Yasawi, are discussed to illustrate how construction techniques and architectural
forms evolved. The analysis highlights the use of fired brick and terracotta, the introduction of large-span domes
and elaborate tile ornamentation during the Timurid period, and the symbolic meaning imbued in architectural

elements.

Keywords: Kazakhstan, memorial architecture, mausoleums, structural innovation, construction technology,

Islamic architecture, architectural heritage.

Kazakhstan’s historic architecture includes a rich
legacy of memorial and religious structures that served
as tombs, shrines, and places of worship. These build-
ings, ranging from small medieval mausoleums on the
Silk Road to grand Timurid-era complexes, reveal
much about the constructive and technological capabil-
ities of their times. As a crossroads of Central Asia, the
region assimilated diverse influences—~Persian, Turkic,
Islamic—while developing its own architectural iden-
tity. This study focuses on the constructive-technical
(structural and architectural design) and technological
(materials and construction methods) features of Ka-
zakhstan’s historic memorial and cult religious build-
ings. By examining how these edifices were built and
decorated, we gain insight into the innovations medie-
val builders introduced and the symbolic intentions be-

The earliest Islamic memorial monuments in the
territory of modern Kazakhstan date to the Karakhanid
period (10th—12th centuries). A typical example is the
single-chamber domed mausoleum type: a small
cube-shaped building with a square floor plan, support-
ing a dome on top. Such mausoleums usually lack a
grand entrance portal and consist of one interior room

hind their designs. The paper is structured chronologi-
cally and thematically: it begins with the early Islamic
period (10th—12th centuries), moves to the Timurid pe-
riod (14th-15th centuries) exemplified by the Mauso-
leum of Khoja Ahmed Yasawi, and then considers later
developments up to the 19th century. Prominent exam-
ples such as the Aisha Bibi and Babaji-Khatun mauso-
leums and the Yasawi mausoleum are analyzed in de-
tail. In each case, the architectural form, structural sys-
tem, materials, and ornamentation are discussed, along
with any known symbolic meanings. By drawing on ac-
ademic research and heritage documentation, the paper
provides an analytical overview of how these enduring
monuments were conceived and constructed, and what
they represent in the cultural context of Kazakhstan’s
history.

Figure 1. The Aisha Bibi mausoleum (foreground) and the nearby Babaji-Khatun mausoleum (background) near
Taraz, Kazakhstan. These 11th—12th century structures exemplify the small-scale, cube-shaped memorial archi-
tecture of the Karakhanid era, with single-room interiors and conical domes crowning their thick brick walls.

housing the tomb (sarcophagus) of the deceased[4][2].
The walls are massive and built of fired brick, and often
the transition to the dome is achieved via an octagonal
drum or through squinches (corner arches) to support
the circular dome over the square base[2] (fig. 1).. The
Babaji-Khatun Mausoleum (late 11th—early 12th c.)


https://doi.org/10.5281/zenodo.15548262
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https://www.researchgate.net/publication/390488171_The_Aisha_Bibi_and_Babaji-Khatun_Mausoleums_Soviet-Era_Research_Restoration_Works_and_Atheistic_Propaganda#:~:text=Regarding%20the%20Babaji
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near Taraz is a prime example: it is a plain square build-
ing without a portal, featuring a pointed conical dome
set on an octagonal drum[2]. Its exterior walls are un-
glazed brick with minimal decoration, having shallow
niches and false windows as the only ornamenta-
tion[2]. This simplicity of form and decoration is char-
acteristic of the early period and was likely influenced
by practical construction techniques and available ma-
terials.

In contrast, the Aisha Bibi Mausoleum (12th c.),
located only 18 km from Taraz, showcases a remarka-
ble emphasis on surface decoration and technical inno-
vation despite its small size. It is famed as the only
monument in Central Asia entirely clad in carved ter-
racotta tiles, which cover all four fagades with intricate
geometric and floral patterns[3]. Originally, the mauso-
leum was a cube about 7x7 meters with a dome (now
reconstructed) above; by the mid-20th century only two
walls with a pointed arch entrance and two corner col-
umns survived, but even these remains demonstrated
the “highest skill and rich artistic imagination” of its
designers[3]. Nearly 70 distinct ornamental patterns in
terracotta have been documented on Aisha Bibi’s col-
umns and walls, a level of artistic complexity unique
for its time[3]. Technologically, the construction of this
decoration was innovative: the terracotta tiles were not
merely glued onto the surface (as was common else-
where) but were actually the exposed faces of specially
made brick units with long tails (2040 cm) set deep
into the masonry[3]. This method—essentially anchor-
ing the carved tile faces into the structural brick wall—
ensured exceptional durability, as the patterns have re-
mained attached for centuries without falling off[3].
Medieval craftsmen also used a strong binding mate-
rial: the bricks are bonded by a mortar of unknown nat-
ural composition that has endured over time, giving the
structure remarkable longevity[3]. The Aisha Bibi
mausoleum’s decorative technique was so advanced
that Soviet restorers called it a “unique technique to
Central Asia and Kazakhstan”, unparalleled in other
contemporaneous monuments[2]. Indeed, art historians
have likened aspects of its design (such as the framed
arch on the facade and robust corner columns) to influ-
ences from earlier Central Asian and even Zerafshan
Valley (Uzbekistan) architectural traditions[2], indicat-
ing a blend of local innovation with broader regional
ideas.

The Karakhanid-era mausoleums served not only
as tombs but also as cultural symbols. While modest
in scale, their forms carried implicit meaning. The fun-
damental composition of a cube capped by a dome had
a cosmological symbolism in Islamic architecture: the
cube (plan of the building) was seen to evoke the sta-
bility of the earth (and even reference the sacred
Kaaba), while the hemispherical or conical dome above
represented the vault of heaven[6]. Together they cre-
ated “a metaphor of the universe,” uniting earth and
sky in the structure’s form[6]. In the case of Aisha Bibi,
the extensive use of floral motifs carved into terracotta
may have been intended to invoke the lush imagery of
the Garden of Paradise, a common symbolic theme in
Islamic funerary art. An inscription in Kufic script on
one of Aisha Bibi’s columns reads “Autumn...

Clouds... The Earth is beautiful,” suggesting a poetic
reflection on nature and perhaps the transience of
life[3]. Such elements indicate that even these early
structures combined technical artistry with symbolic
and aesthetic considerations, laying a foundation for
more elaborate memorial architecture in later periods.

The Mongol invasions of the early 13th century
brought disruptions, but the tradition of mausoleum
construction continued under the Golden Horde and
emerging Kazakh tribes. One notable example is the
Mausoleum of Jochi Khan in central Kazakhstan
(Ulytau region), believed to date from the 13th or 14th
century. Jochi, the eldest son of Genghis Khan, died in
1227, and a brick mausoleum was later erected over his
grave. This structure follows the earlier single-chamber
template but begins to incorporate a portal-dome con-
figuration: it has a rectangular floor plan (about 7.3 x
9.5 m) with a pronounced pointed-arch entrance portal
and a domed chamber behind[2]. The dome (restored
with turquoise tiles in modern times) sits above the
tomb chamber, and the facade is relatively simple, lack-
ing extensive tile decoration. The Jochi Khan mauso-
leum’s architectural composition is described as “sim-
ple and somewhat minimalist,” yet significant as a
transitional form[7]. It shows that even on the steppe,
builders maintained Islamic architectural traditions af-
ter the Mongol conquest, using fired brick and arch-
and-dome techniques in line with Central Asian prac-
tice[2]. Similar monuments, such as the nearby Mau-
soleum of Alash Khan, also date to this era and exem-
plify the continuity of the portal-domed mausoleum ty-
pology. These Golden Horde—period mausoleums did
not achieve the scale or ornamentation of later Timurid
constructions, but they preserved the core structural
ideas (portal, dome, square chamber) that would be ex-
panded upon in the Timurid period. In essence, the
13th—14th century saw a resilient adaptation of earlier
architectural forms, setting the stage for the Timurid in-
novations to come.

By the late 14th century, Kazakhstan’s most iconic
architectural monument was built: the Mausoleum of
Khoja Ahmed Yasawi in the town of Turkestan. Com-
missioned by the conqueror Timur (Tamerlane) around
1389-1399, this mausoleum was unprecedented in
scale and introduced advanced construction technology
and elaborate ornamentation to the region [1]. Timur
brought skilled Persian architects and artisans for this
project, who “experimented [with] architectural and
structural solutions” at Yasawi’s mausoleum under the
emperor’s supervision. Indeed, innovations tested here
(in dome engineering, vaulting, and decorative tech-
niques) were later employed in Timur’s capital at Sa-
markand. Although left partially unfinished after Ti-
mur’s death in 1405, the Yasawi mausoleum stands as
one of the largest and best-preserved Timurid struc-
tures, and it marked the beginning of a distinctly Ti-
murid architectural style in Central Asia[8].

Architecture and Layout: The mausoleum of
Khoja Ahmed Yasawi is a massive rectangular com-
plex measuring approximately 46 by 63 meters in plan.
Its design is that of a multi-room khangah (Sufi lodge
and mausoleum), incorporating not only the tomb
chamber but also spaces for worship and residence. The


https://www.researchgate.net/publication/390488171_The_Aisha_Bibi_and_Babaji-Khatun_Mausoleums_Soviet-Era_Research_Restoration_Works_and_Atheistic_Propaganda#:~:text=nshtam%20described%20%20its%20simplicity,and%20functional%20%20de
https://www.researchgate.net/publication/390488171_The_Aisha_Bibi_and_Babaji-Khatun_Mausoleums_Soviet-Era_Research_Restoration_Works_and_Atheistic_Propaganda#:~:text=sign%3A%20%E2%80%9CThis%20mausoleum%20lacks%20a,portal%20and%20terracotta
https://astanatimes.com/2015/03/aisha-bibi-mausoleum-construction-techniques-remain-mystery-researchers/#:~:text=The%20Aisha%20Bibi%20mausoleum%20is,happened%20to%20many%20ancient%20structures
https://astanatimes.com/2015/03/aisha-bibi-mausoleum-construction-techniques-remain-mystery-researchers/#:~:text=By%20the%20mid,skill%20and%20rich%20artistic%20imagination
https://astanatimes.com/2015/03/aisha-bibi-mausoleum-construction-techniques-remain-mystery-researchers/#:~:text=By%20the%20mid,skill%20and%20rich%20artistic%20imagination
https://astanatimes.com/2015/03/aisha-bibi-mausoleum-construction-techniques-remain-mystery-researchers/#:~:text=The%20Aisha%20Bibi%20mausoleum%20is,happened%20to%20many%20ancient%20structures
https://astanatimes.com/2015/03/aisha-bibi-mausoleum-construction-techniques-remain-mystery-researchers/#:~:text=fact%20that%20the%20tiles%20were,happened%20to%20many%20ancient%20structures
https://astanatimes.com/2015/03/aisha-bibi-mausoleum-construction-techniques-remain-mystery-researchers/#:~:text=researchers%20have%20guessed%20about%20it,as%20cement%2C%20which%20eventually%20disappeared
https://www.researchgate.net/publication/390488171_The_Aisha_Bibi_and_Babaji-Khatun_Mausoleums_Soviet-Era_Research_Restoration_Works_and_Atheistic_Propaganda#:~:text=decorative%20techniques%20of%20the%20Aisha,mausoleum
https://uzbek-travel.com/about-uzbekistan/monuments/ismail-samani-mausoleum/#:~:text=of%20transition%20is%20masked%20by,a%20metaphor%20of%20the%20universe
https://uzbek-travel.com/about-uzbekistan/monuments/ismail-samani-mausoleum/#:~:text=of%20transition%20is%20masked%20by,a%20metaphor%20of%20the%20universe
https://astanatimes.com/2015/03/aisha-bibi-mausoleum-construction-techniques-remain-mystery-researchers/#:~:text=%E2%80%9CAutumn%20%E2%80%A6%20Clouds%20%E2%80%A6%20The,the%20famous%20Aisha%20Bibi%20mausoleum
https://www.researchgate.net/figure/Jochi-Khan-Mausoleum-in-Ulytau-central-Kazakhstan-as-seen-in-ca-1946-and-now-Black-and_fig1_360227910#:~:text=,erected%20according%20to%20Islam%20tradition
https://kazakhstan.travel/en/tourist-spot/77/mausoleums-of-jochi-khan-alasha-khan-and-dombauyl#:~:text=The%20mausoleum%20has%20a%20rectangular,is%20simple%20and%20somewhat%20minimalist
https://www.researchgate.net/figure/Jochi-Khan-Mausoleum-in-Ulytau-central-Kazakhstan-as-seen-in-ca-1946-and-now-Black-and_fig1_360227910#:~:text=,erected%20according%20to%20Islam%20tradition
https://en.wikipedia.org/wiki/Mausoleum_of_Khoja_Ahmed_Yasawi#:~:text=Despite%20its%20incomplete%20state%2C%20the,3

Znanstvena misel journal Ne102/2025

5

building’s focal point is the great domed chamber
called the Kazandyk (Main Hall), a nearly square
space 18.2 m per side, which is covered by a huge con-
ical-spherical dome 18.2 m in diameter — the largest
dome in Central Asia at the time [1]. This inner dome
soars 17 m high inside the hall, and it is surmounted by
an outer dome reaching 28 m in height, creating a dou-
ble-dome structure that distributes the weight and pre-
sents an imposing profile externally. The dome sits on
a high cylindrical drum adorned with turquoise-glazed
tiles and inscriptions, and the outer dome’s exterior was
decorated with a mosaic of green and golden tiles. The
mausoleum’s entrance facade is marked by a towering
iwan portal arch on the southeastern side. Flanked by
two massive half-round buttress towers, this portal was
intended to be fully ornamented, though it remains
partly bare brick, indicating its unfinished state (fig. 2).
Even so, the sheer scale of the portal (about 40 m high

and the presence of wooden scaffolding beams still pro-
truding from the facade (which were used to hang mud
plaster and lift materials during construction) attest to
the ambitious engineering involved. The building also
includes a series of ancillary rooms: a small mosque, a
refectory (dining hall), a library, and meeting rooms ar-
ranged symmetrically around the central axis[1]. At the
far northwest end lies the actual tomb chamber (Gur-
khana) of Khoja Ahmed Yasawi, directly opposite the
entrance. This sanctum is covered by its own dome (the
prominent azure dome in the center of the complex),
which is ornamented with Kufic and Thuluth calli-
graphic bands around its drum[1]. The mausoleum thus
functioned as both a shrine (for pilgrims venerating the
12th-century Sufi saint Yasawi) and a congregational
space, reflecting the dual memorial and religious pur-
pose of the complex.

Figure 2. The Mausoleum of Khoja Ahmed Yasawi in Turkestan (14th century) features a monumental turquoise
dome and extensive glazed tile ornamentation. The facade and drum are covered with geometric patterns and
Arabic calligraphy in blue, white, and turquoise tiles, exemplifying the Timurid innovation in decorative tech-

niques and architectural scale.

Construction Materials and Techniques: The
Yasawi mausoleum showcases significant technologi-
cal advances. Its structure is built of fired brick ma-
sonry set in a gypsum-based mortar (ganch), a material
that provides strong binding and quick setting in arid
climates. The foundations, originally laid in layers of
clay about 1.5 m deep, demonstrate an understanding
of soil mechanics; in modern restorations these have
been reinforced with concrete for stability. One of the
great innovations at Yasawi’s mausoleum was the use
of double-domed construction — an inner structural
dome and a larger outer shell — which had been rare in
Central Asia before. This technique allowed the exte-
rior to achieve greater height and visibility with a ma-
jestic profile, while the interior maintained balanced
proportions. The engineering required to support the
massive dome (18.2 m span) was cutting-edge for its
time: Persian engineers likely employed a system of ar-
chitectural ribs or rings within the dome and thick
transition squinches and arches to channel the load to
the heavy walls[1]. The large portal vault was another
structural feat; although the fagade was left incomplete
(possibly awaiting a mosaic finish), the extant brick
vault of the iwan demonstrates experimental techniques
in creating wide-span pointed arches. Historical analy-
sis suggests that Timur’s architects used the Yasawi

project to refine methods for constructing large vaults
and domes, which they later applied to edifices like the
Gur-e Amir and Bibi Khanum mosque in Samarkand.
Ornamentation and Symbolism: In design and
decoration, the Yasawi mausoleum epitomizes Timurid
aesthetics. The exterior walls are lavishly adorned with
glazed tile mosaic and terracotta relief. Large geo-
metric patterns composed of turquoise, blue, and white
glazed tiles cover the facades, forming intricate girih
(interlacing star pattern) grids and bands of epigraphic
ornament. Sweeping calligraphic friezes in Kufic and
Thuluth script run along the walls, spelling out Quranic
verses and dedicatory texts in lapis-blue on a field of
glazed terracotta. The brilliant turquoise dome itself is
a symbolic beacon — its color and form meant to be vis-
ible from afar across the steppe, drawing pilgrims to the
holy site. Inside, the ornamentation continues: the in-
trados of domes and niche squinches are decorated with
mugarnas (stalactite vaulting in ganch plaster), and the
walls of the mosque chamber retain fragments of
painted frescoes with floral motifs in light blue hues.
These motifs, along with the eight-pointed stars and lo-
tus shapes in tile work, carry the symbolism of paradise
and divine creation common in Islamic art. The very
plan of the complex — with a sequence from the grand
public space of the Kazandyk (housing a large bronze
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cauldron for ritual purification) to the private sacred
space of the Gurkhana — may be read as a spiritual
journey, reflecting Sufi concepts of approaching the di-
vine. The mausoleum’s patron, Timur, likely intended
the monument not only to honor Yasawi but also to as-
sert his own legitimacy and piety; thus the building’s
grandeur had a political-symbolic dimension as
well[1]. The structure is closely associated with the
spread of Islam in the region (through Yasawi’s Sufi
teachings) and stands as a material representation of Ti-
mur’s imperial ideology marrying political power with
religious devotion.

The Mausoleum of Khoja Ahmed Yasawi had far-
reaching influence. Its innovative spatial arrangements,
from the large central hall to the varied ancillary rooms,
and its masterful use of glazed decoration became a
prototype for Timurid architecture across Central
Asia[8]. In fact, art historians note that the complex
“made the structure the prototype for [Timurid] dis-
tinctive art, which spread across the empire and be-
yond”’[5]. Many later Central Asian buildings drew in-
spiration from its features, though few could match its
scale in Kazakhstan itself. The mausoleum remains a
centerpiece of Kazakh architectural heritage, not only
for its technical and artistic achievements but also as a
symbol of national identity and a site of pilgrimage
even today[5].

After the Timurid era, the territory of Kazakhstan
did not see projects of similar monumental scale,
largely due to the rise of the Kazakh Khanate (a pre-
dominantly nomadic society) and changing political
circumstances. From the XVI-XVIII centuries, archi-
tectural activity in Central Asia generally declined in
intensity[5], and Kazakhstan was no exception. Never-
theless, the tradition of memorial and religious archi-
tecture persisted in more modest forms and vernacular
expressions.

One thread of continuity was the reverence for ex-
isting sacred sites. The Yasawi mausoleum in Turke-
stan became a revered burial ground for Kazakh khans
and nobility; many leaders of the Kazakh Khanate
chose to be interred in its vicinity, reinforcing its status
as a holy mausoleum complex. In southern Kazakhstan,
Arystan-Bab Mausoleum is another example of a cult
structure that evolved over time. Arystan-Bab was the
legendary teacher of Ahmed Yasawi, and a mausoleum
has stood over his grave since at least the 14" century.
The current Arystan-Bab mausoleum, however, is
largely an 18M-century reconstruction, reflecting the
ongoing maintenance of sacred tombs. Architecturally,
it belongs to the Central Asian “domed architecture”
style with a double-domed plan: a long rectangular
building (35 x 12 m) containing two main chambers un-
der two domes — one dome covering the actual tomb
hall and another covering an adjacent mosque hall[4].
The entrance features a small portal flanked by two
minaret-like towers, and the layout follows a “korzhyn
tam” (saddlebag house) scheme, where a central en-
trance vestibule leads to flanking rooms on either
side[4]. Built of fired brick on an alabaster (gypsum)
mortar, Arystan-Bab’s structure is relatively plain, but
its significance as a pilgrimage site (ziyarat) endowed
it with cultural importance. The continuous rebuilding

of Arystan-Bab (records indicate it was reconstructed
multiple times, with major work in the eighteenth cen-
tury) points to a technological resilience — local build-
ers retained knowledge of traditional masonry and
dome construction to keep the shrine standing for cen-
turies.

In western Kazakhstan and Mangystau, a unique
vernacular tradition developed in parallel: rock-cut un-
derground mosques and necropolises. Examples like
Shakpak-Ata (14""-15%" c.) and Beket-Ata (18" c.) are
not buildings of brick or wood, but mosques carved di-
rectly into cliffs and rock outcrops. While not “archi-
tectural” in the conventional sense of construction, they
represent an adaptation of religious architecture to the
local geology. Inside these subterranean sanctuaries,
builders hewed domed chambers and mihrabs out of
solid rock, achieving acoustics and forms reminiscent
of built mosques. This indicates a transfer of architec-
tural concepts (dome, pillars, niches) into a different
medium of construction, and it underscores the ingenu-
ity with which religious needs were met in regions lack-
ing timber or brick.

By the 19" century, with the incorporation of Ka-
zakhstan into the Russian Empire, new influences and
materials appeared in religious architecture. One re-
markable example from this period is the Zharkent
Mosque (1890s) in southeastern Kazakhstan. This
mosque was constructed entirely of wood by a Chinese
architect, reflecting a synthesis of Central Asian Is-
lamic layout with East Asian construction technique.
The wooden structure was built without using a single
nail, relying on interlocking timber joinery, and has
survived severe earthquakes due to its flexible de-
sign[7]. Architecturally, Zharkent Mosque features an
open prayer hall with carved columns (a form recalling
traditional Islamic courtyards) but is styled with Chi-
nese decorative elements — a vivid blend of cultures.
While it falls slightly outside the primary focus on me-
morial structures, this mosque demonstrates the late-
19%-century technological adaptation in religious ar-
chitecture: using local carpentry techniques and mate-
rials (Tien Shan fir wood) to create a place of worship
that could withstand natural forces[7]. Its survival of a
1910 earthquake and continued presence illustrate the
effective fusion of form and technique in a period when
modern engineering was otherwise limited in the re-
gion.

Overall, the post-Timurid centuries in Kazakhstan
saw fewer grand constructions, but the essence of cult
and memorial architecture endured in various forms.
Mausoleums of local saints, though smaller, continued
to be built across the steppes — often in a simpler ver-
nacular style using unglazed brick or even adobe. Many
are cube-domed tombs echoing the Karakhanid proto-
types, sometimes with small entrance portals, but gen-
erally minimalist. These structures often bear white
plaster or lime wash exteriors, integrating into the land-
scape. Symbolically, they sustained the connection be-
tween the community and its ancestors or holy figures,
serving as focal points for pilgrimages and festivals. In
their construction, one finds a conservative continuity:
the use of traditional materials (brick, clay, wood) and
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techniques (corbelling small domes, pointed arch en-
trances) passed down through generations of local ma-
sons.

By the end of the 19" century, the advent of Rus-
sian architectural influence introduced new elements
such as domed orthodox-style mausoleums or hybrid
mosque designs in urban centers, but those lie beyond
the scope of this historical overview. The exclusive fo-
cus on historical buildings reveals that, despite periods
of dormancy, Kazakhstan’s memorial and religious ar-
chitecture maintained an unbroken thread. From the
delicately carved terracotta of Aisha Bibi to the monu-
mental bricks of Yasawi’s shrine and the wooden
trusses of Zharkent Mosque, each era contributed inno-
vations in construction or design. These innovations
were often responses to the environment and materials
at hand, but they were also guided by the enduring de-
sire to express spiritual and cultural ideals through ar-
chitecture.

Conclusions

The historic memorial and cult religious buildings
of Kazakhstan display a rich tapestry of architectural
and technological features shaped by the region’s his-
tory. This study traced their evolution from the Karak-
hanid period through the Timurid zenith and into later
centuries, highlighting how each era introduced and re-
fined construction techniques while upholding sym-
bolic and functional requirements. In the early period
(10*"-12" centuries), structurally simple mausoleums
with single chambers and domes were built using dura-
ble baked brick and lime or gypsum mortars; yet within
their simplicity, builders like those of the Aisha Bibi
mausoleum achieved extraordinary artistic innovation
by integrating decorative terracotta cladding into the
very fabric of the walls[3][2]. The Mongol era saw con-
tinuity in mausoleum construction, preserving the por-
tal-and-dome form as seen in Jochi Khan’s mausoleum,
albeit at a modest scale. The Timurid period brought
Kazakhstan’s architecture to new heights: the Khoja
Ahmed Yasawi mausoleum introduced engineering
breakthroughs (spanning a nearly 18-meter dome on
a tall drum, and planning a multi-functional sacred
complex) and lavish use of glazed tile technology, ef-
fectively making the monument a testbed for the Ti-
murid architectural revolution[1]. This era demon-
strated how patronage and imperial ambition could fuse
with spiritual purpose to create a masterpiece that influ-
enced architecture across Central Asia[8]. In subse-
quent centuries, large-scale projects waned, but the ar-
chitectural knowledge persisted in local traditions —
from the upkeep of revered mausoleums like Arystan-
Bab (using traditional masonry to rebuild and expand
the shrine) to the creative adaptation of mosque designs
in wood and rock in various parts of Kazakhstan.

Several constructive-technical themes emerge
from this historical trajectory. First is the consistent re-
liance on the dome as a central element — technically
for spanning space, and symbolically as an emblem of
heaven. Early small domes were built via squinches and
thick drums, while later the double-dome system at
Yasawi’s mausoleum enabled grand dimensions with-
out sacrificing structural stability. Second is the mate-
rial adaptation: fired brick was the universal medium

of construction, prized for its durability in the harsh
continental climate. Kazakh builders became adept at
bricklaying techniques, from creating self-supporting
arches and vaults to ornamental brick patterns. The use
of ganch (gypsum) mortar in the south and adobe or
clay mortars elsewhere shows an understanding of local
materials. Third, the evolution of decoration technol-
ogy — from carved unglazed terracotta to polychrome
glazed mosaic — reflects both technological advance-
ment and shifting aesthetic tastes. The terracotta panels
of Aisha Bibi required a high level of craftsmanship and
prefigured later tile-mosaic facades; by the Timurid
age, artisans could coat entire fagades in colorful ce-
ramic tiles, effectively turning architecture into a can-
vas of art and inscription. These decorations were not
merely superficial: they were integrated into the archi-
tecture, often serving as veneer that also protected the
brickwork, and carrying messages (Quranic verses,
dedications) that enhanced the building’s cult signifi-
cance.

Equally important is the symbolic and cultural
role of these structures. Memorial and religious edi-
fices in Kazakhstan were built as sites of veneration —
whether for a beloved woman of legend (Aisha Bibi), a
Sufi saint (Ahmed Yasawi), or an ancestor and ruler
(Jochi Khan). Their architecture was often imbued with
meaning: the spatial layouts facilitate ritual (circumam-
bulation of a tomb, assembly of devotees), and certain
design motifs signify themes like eternal life, divine
protection, and the convergence of earthly and heav-
enly realms[6]. The endurance of these buildings
through time — many surviving for 800-1000 years —
also made them carriers of historical memory. In times
when the construction of new monuments slowed, com-
munities maintained and revered the old ones, thus pre-
serving ancient construction knowledge. It is telling
that modern restorations in Kazakhstan, such as the
2000s reconstruction of Aisha Bibi or the conservation
of Yasawi’s mausoleum, have drawn on traditional
techniques and materials to remain authentic to the
originals[3]. This underscores a full-circle appreciation
of the historical constructive wisdom.

In conclusion, the constructive-technical and tech-
nological features of Kazakhstan’s memorial and cult
architecture reveal a legacy of ingenuity and artistry.
These buildings stand as a testament to the region’s role
in the broader context of Central Asian architecture — at
times a leader in innovation (as under Timur’s patron-
age), at other times a preserver of time-honored meth-
ods. Whether through the resilient brick geometry of a
Karakhanid tomb or the soaring vault of a Timurid
mausoleum, Kazakhstan’s historic sacred architecture
manifests a dialogue between practicality and spiritual-
ity. Future research can delve deeper into specific con-
struction methods (for instance, detailed structural
analysis of dome mechanics or mortar composition)
and comparative studies with neighboring regions.
Nonetheless, the examples discussed — from the
“pearls” of Taraz to the grandeur of Turkestan — collec-
tively highlight how builders across centuries solved
engineering challenges with creativity, resulting in
structures that both fulfill their immediate religious
purpose and transcend time as architectural heritage.
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CHARACTERISTICS OF INTERMEDIATE SULFIDATION IN THE BEKTAKARI-BNELIKHEVI
ORE KNOT BASED ON COMPOSITIONAL ANALYSIS
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The conducted research demonstrates one of the strongest applications of EDS - its ability to produce ele-
mental maps that reveal the spatial distribution of specific elements within a sample. The combination of these
methods provides detailed, high-resolution information regarding both surface morphology and elemental compo-
sition, which is crucial for the thorough characterization of a given geological object. We also performed studies
using BSE and SE methodologies. Spatial Analysis of Samples (EDX — Energy Dispersive X-ray Spect-roscopy),
Quantitative Titanium Analysis in Quartz, Quantitative Fe Content Analysis in Sphalerite, and Phalorite Ther-
mometry. These studies, in combination, provide a comp-rehensive understanding of the origin, stability, and spa-
tial-chemical properties of minerals, which is critical for the in-depth interpretation of geological processes.

Keywords: Mineral Composition, Mineral Stability, Spatial Analysis, Quartz Titanium Analysis, Sphalerite

Fe Content.

The methodology of compositional analysis is
widely used in geology. It is multifunctional and repre-
sents one of the fundamental and essential tools that
play a significant role in studying geological processes.
The research was conducted by us in the Federal Re-
public of Germany, specifically in the Electron Micro-
probe Labs of the Inorganic and Isotope Geochemistry

Section 3.1 at the Helmholtz Centre Potsdam — GFZ
German Research Centre for Geosciences, Telegraf-
enberg, 14473 Potsdam.

We sent 25 samples to the laboratory above, from
which, in collaboration with our German colleagues, 12
samples were selected for further analysis. The follow-
ing studies were conducted on these selected samples.
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Spatial Analysis of Samples (EDX — Energy Dis-
persive X-ray Spectroscopy), Quantitative Titanium
Analysis in Quartz, Quantitative Fe Content Analysis
in Sphalerite, and Phalorite Thermometry.

EDX — Energy Dispersive X-ray Spectroscopy is
a method used to determine the chemical composition
of materials. It facilitates the identification and quanti-
tative assessment of atomic elements. Through spatial
analysis, it is possible to confirm the distribution of el-
ements within a sample and their interrelationships. In
short, EDX allows us to determine both the chemical
composition and the spatial distribution of elements in
a sample.

Quantitative Titanium Analysis in Quartz is used
to determine the amount of titanium present in quartz,
which is directly related to the thermal properties and
formation conditions of the quartz. Titanium plays a
crucial role in interpreting geological processes, espe-
cially when associated with hydrothermal activity.

Quantitative Fe Content Analysis in Sphalerite is
a significant method for evaluating the amount of iron

Fig. 1. Samples that were subjected to analysis.

(Fe) in sphalerite. The presence of iron inclusions in
sphalerite allows for an assessment of the sulfidation
state, which occurs during the formation of polymetal-
lic mineralization.

Sphalorite Thermometry is used to study tempera-
ture conditions and analyze mineralogical transfor-
mations. Phalorites are minerals containing silicates
and play a role in the chemical evolution of ores. There-
fore, they are especially important for concluding the
formation conditions of specific mineral types.

Energy Dispersive Spectroscopy (EDS) is a
widely used microanalytical technique for identifying
and quantifying the elements present in a sample.
Based on the analysis of X-ray energies and intensities,
EDS systems can detect the presence of various ele-
ments within a given material.

Below are the results of the analyses conducted us-
ing these methodologies, which provide the basis for
several interesting conclusions.
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ig. 15. Spétial éhalysis of specific elements: As, Zn, Fe, Al, Pd, Cu, S, Si, Ti, and Pb

The conducted research demonstrates one of the  specific elements within a sample. The combination of
strongest applications of EDS - its ability to produce these methods provides detailed, high-resolution infor-
elemental maps that reveal the spatial distribution of
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mation regarding both surface morphology and ele-
mental composition, which is crucial for the thorough
characterization of a given geological object.

We also performed studies using BSE and SE
methodologies:

Bowen’s Reaction Series (BSE) - This methodol-
ogy involves understanding mineral formation pro-
cesses at various temperatures. It enables the identifi-
cation of which minerals will form under specific tem-
perature and pressure conditions. The concept clearly
illustrates the crystallization sequence of minerals and
is essential for interpreting the genesis of igneous
rocks.

Stability Diagrams (SE) - These studies demon-
strate the conditions under which different minerals re-
main stable and their relationship to geological envi-
ronments. SE diagrams are primarily used to assess the
pressure and temperature conditions required for the
stability of specific minerals. When specific points are
indicated on BSE or SE diagrams-corresponding pre-
cisely to certain pressure and temperature conditions-
this allows us to better determine what type of rock may
form and how its structure or properties might change.

Temperature and pressure were determined at 164
individual points.

The research results allowed us to draw important
conclusions, particularly regarding the relationship be-
tween titanium content in quartz and the conditions of
pressure and temperature. This relationship can be used
as a thermobarometer.

The dependence of titanium content in quartz on
pressure and temperature can function as a thermobar-
ometric tool, especially when combined with other ba-
rometers or when considering previously formed min-
erals, independent assessments of quartz crystallization
conditions, or well-defined phase equilibria.

If temperature can be determined with a +25°C ac-
curacy, then pressure can be estimated with an accuracy
of about £1.2 megapascals. Conversely, if pressure is
determined with a +1 MPa accuracy, then temperature
can be estimated with an accuracy of approximately
+20°C. In our case, the obtained results range from
270°C (1 MPa) to 453°C (1 MPa). 270°C (1 MPa): At
this temperature, hydrothermal processes associated
with mineral formation and transformation may occur.
Under such conditions, molecular water may be incor-
porated into minerals, leading to ore alteration. 453°C

(1 MPa): This temperature is associated with high-pres-
sure and high-temperature hydrothermal environments,
where the interaction of cooler fluids with solid phases
may cause significant ore transformation.

Our findings confirm the coexistence of pyrite,
chalcopyrite, and tennantite-tetrahedrite, indicating that
during the polymetallic stage in the Bektakari—
Bnelikhevi ore knot, the fluid was in an intermediate
sulfidation state. The ore mineralogy also corresponds
to this intermediate sulfidation condition, characterized
by FeS-poor sphalerite, galena, tennantite—tetrahedrite,
and chalcopyrite dominance. Such styles of alteration
and mineralization are among the most characteristic
features of epithermal deposits (2000-2400). In our
case, the measured temperature falls within the 230-
240°C range. Thus, it can be stated that the Bektakari—
Bnelikhevi ore knot represents a classic example of in-
termediate sulfidation epithermal mineralization, local-
ized within subaerial lava flows and volcaniclastic
rocks.
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AHHOTALUA

B craTbe ObLn PacCMOTPCHBI COBPEMCHHBIC MCTOANYCCKUC TOAXO0Abl K aHAJIN3Yy HHBGCTHHHOHHOﬁ MpuBJIC-
KaTCJIbHOCTH, KOTOPbIC MOTJIN OBI CTaTh OCHOBOI I IPUHATHUA YOPABJICHYCCKUX peI_HCHI/Iﬁ HIpHu MHBCCTHU-
POBaHMHU. (HOBBIX PHIHOYHBIX MO3UIIHIA).

Ienb Hay4HOM CTAaThU COCTOUT B Pa3pabOTKE METOIMUYCCKUX PEKOMCHIAIMMN MO OICHKE WHBCCTUIMOHHON
IMMPUBJICKATCILHOCTU.

HayuHoil 1 mpakTH4ecKOoil 3HaYMMOCTBIO TAHHOW CTaThbU SIBJIAETCS OIpEENIeHHE MOJIXO0J0B K METOJIUKE
OLICHKH I/IHBCCTPIL[I/IOHHOFI MPUBJICKATCIIBHOCTU, KOTOPBIC, B OTJIMYUU OT CYIIECCTBYIOIHUX, MMPEANOJIArarOT Y€ThIPE
JTala aHalIu3a BHYTPEHHEH M BHEUIHEH cpeib! (IesITeIbHOCTH) 00BEKTa HHBECTUPOBAHUS, B IIEJIAX BBIABICHUS
€T0 NHBECTUIIMOHHBIX IPCUMYIICCTB.

MCTO,I[OJ'IOFI/Ief/'I HCCIICAOBAHM BBICTYIININ 06H.[€JIOFI/I‘{GCKI/I€, TEOPETUYCCKUE U DMIIMPHUICCKUEC METOMbI,
0606H.[6HI/IG )4 a6CTpal"I/IpOBaHI/IG, a TaKXKeE FI/IHOTGTI/IKO',I[G,I[YKTI/IBHBII\;I MECTOA, Ha6J‘HOI[eHI/I€ 1 CpaBHCHHUC.

HGHHOCTLIO MMPOBEACHHOI'O UCCIICAOBAHUS ABJISICTCA pa3pa60TKa IIoAX0A0B K METOAUKE OLICHKHW MHBCCTUIIU-
OHHOH IIPUBJICKATCIIbHOCTH. B YaCTHOCTH, aBTOpaMU Npejiaracrcs nNpoBeCHUEC aHalln3a HHBGCTHHHOHHOﬁ npu-
BJICKATCJIbHOCTH B UCTBIPEC dTalla, IpU CO6J‘IIO,Z[€HI/II/I IIOCJICA0BATCIIBHOCTHU OLICHKHU

HpaKTH‘IeCKaH 3HAYUMOCThb I/ICCHe}IOBaTeJ'IbCKOf/'I CTaTbU 3aKIIIOYACTCA B TOM, YTO PE3YJIbTAThI U MPECIITOKE-
HUS MOTYT 6I)ITB HCTIOJIb30BAHBI IMPHU OLUEHKE COCTOAHUA Cy6'beKTOB MNpEANPUHUMATEILCTBA B HEJIAX MMPUHATUA
peuieHusa 06 HWHBECTUPOBAHUU WJIN p€ATIN3AlIUN HHBECCTUIIMOHHBIX ITPOCKTOB.

Abstract

The article considered modern methodological approaches to the analysis of investment attractiveness, which
could become the basis for making management decisions when investing. (new market positions).

The purpose of the scientific article is to develop methodological recommendations for assessing investment
attractiveness.

The scientific and practical significance of this article is the definition of approaches to the methodology for
assessing investment attractiveness, which, unlike existing ones, involve four stages of analysis of the internal and
external environment (activities) of the investment object, in order to identify its investment advantages.

The methodology of the study was general logical, theoretical and empirical methods, generalization and
abstraction, as well as the hypothetical-deductive method, observation and comparison.

The value of the study is the development of approaches to the methodology for assessing investment attrac-
tiveness. In particular, the authors propose to conduct an analysis of investment attractiveness in four stages, while
observing the sequence of assessment

The practical significance of the research article is that the results and proposals can be used in assessing the
state of business entities for the purpose of making a decision on investing or implementing investment projects.

KiroueBble ciioBa: MPUBJICKATCIIBHOCTh, MHBECCTULINH, )KI/IBHGCHOCO6HOCTL, OKYyIIaeMOCTb, IIPEUMYLICCTBA.

Keywords: attractiveness, investment, viability, payback, advantages.
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Ha pasnuyHpIX 3TanaXx WHBECTHIUOHHOIO IPO-
mmecca BCTA€T BOMPOC PAMOHANBHOTO BIIOXKEHUS
cpencts. Hackoibko afexkBaTHBIM OyIeT JaHHOE HHBE-
CTHIIMOHHOE peIleHne, HaCTOIBKO 3 (eKTHBHBIM OY-
JIET CYUTATHCS MHBECTHPOBAHIE.

OnHUM U3 OCHOBHBIX KPUTEPHEB BEIOOpa 00BEKTa
WHBECTHPOBAHUS SBJLSIETCS €0 MHBECTHIIMOHHAS IIPH-
BJIEKATENbHOCTh. Ka)/bIii MOTEHUMATbHBIA WHBECTOP
HUMEET CBOM YCTOSBIIIMECS MPECTABICHHUS O TOM, KaKast
(bupMa 11 HEero SABJSICTCS MHBECTUIIMOHHO-TIPUBJICKA-
TEIIbHOM.

VHBECTUIIMOHHON TPUBJICKATEIBHOCTHIO TPAJIH-
IMOHHO CYUTAETCS HAJMYKE TAKUX YCIIOBHH, KOTOPHIE
YYHTHIBAIOT MPEAMOYTCHUS HHBECTOPA, a IMEHHO YI0-
BIICTBOPSIFOT KOMMEPUYECKH HHTEpEC, ¢ MOCIEIyIo-
IIMA TePCIEKTHBAMHU.

[losTOoMy, TIIATENBHBIA M MOCIEAOBATENbHBIN
aHaIIN3 HHBECTHPYEMOTO 0OBEKTA, C TIO3UIIHH eT0 IpH-
BJICKATEIBHOCTH, OTKPHIBACT BO3MOXKHOCTBH YCIICIITHO
peaM30BaTh HHBECTUIIHOHHBIC 3aMBICIIBL.

cTabunbHas
J0XOHOCTb

3¢ pEKTUBHOCTb

npou3BoACTBa

B cBoro ouepenp, KOMIAHHH, JKEIAMOIICE MOKa-
3aTh CBOW OWM3HEC B HAWIy4IIEeM CBETE, JOJDKHBI Bia-
JIETh METOAMKAMH OLICHKH, BEAL OT HUX BO MHOI'OM 3a-
BHCHUT PEIICHHE MHBECTOPOB.

Kaxk u3BecTHO, OLIeHKAa HHBECTUILIMOHHOM MPUBJIE-
KaTeNbHOCTH IS JTF000TO MPEIIPUSATHS OCYIICCTBIISI-
eTCs B HECKOJIBKIX HAIPaBICHHUAX.

[IpeuMyIeCTBEHHBIMU TIOKA3aTEIISIMU SBIISIFOTCS
(haxTOpHI MOJTYYCHUSI CTAOWIBLHOTO J0XO0/a Ha MPOTS-
JKCHHU JUTUTEIBHOTO TIepHOa, 3PPEKTUBHOCTD U OKY-
MaeMOCTh UHBECTUIH. [10 HIM MOXHO CYAHUTh O KU3-
HECIIOCOOHOCTH O00BEKTa WHBECTUPOBAHHS U €r0 IO-
TEHIHAAJIE.

Ha nam B3I, MOXKHO BBIAEIUTh CIEXYIOIIUN
PSI OCHOBOIIOJATAIOIINX, TI0 HAIIEMy MHEHHIO, KpUTe-
pHeB, U ONpeAeTICHAS YPOBHSI HHBECTHIIMOHHOM MPH-
BIICKATEIHbHOCTH HHBECTUPYEMOTO TIPOU3BOICTBA.

bbicTpan

nepexoa, Ha NHoM

OKYMaemMoCTb pOBEHb Pa3BUTUA

Puc. 3.1 — Kpumepuu, 01 onpedenenusi yposHsi UHBECMUYUOHHOU NPUBIEKAMENbHOCTNU

JIng olleHKM MHBECTHIIMOHHOW MpPUBJIEKATEIbHO-
CTH CYIIECTBEHHOE 3HAUEHHE MMEET PHIHOYHAsI yCTON-
YHBOCTh U KOHKYPEHTOCIOCOOHOCTh NPEANPUAITHS, KO-
TOpBIE B CBOIO OYEPEAb ONMPENEISIIOTCS (PHHAHCOBBIM

COCTOSIHUEM, YPOBHEM pPEHTa0EeNbHOCTH U CJOKUB-
eics ppIHOYHON KOHBIOHKTYPOI.

CIrpVETITVDPY KAllHMTAJIA IIPDe /AP AT A

(l)-HHaI—ICDBDE COCTOAHEIC

IMPOITIrH O3 p]’:-IHD'—IHDI-:I CTrOMMOCTE

PeERTHHI B OTPDaC/IEF

INMOoOTEeEHILMAJIEBHBIEC PPETICEERL

Puc. 3.1 — Ocnognvle xapakxmepucmuku 00beKma UH8eCmuposaHus.

He manoBakHbIM (paKTOPOM IIPU OINpPEASIICHUH
WHBECTHILHOHHONW IIPHUBIEKATEIBHOCTU SBISIETCS TO,
HACKOJIbKO MHBECTHPYEMbIl 00BEKT cTabuieH B (u-
HAHCOBOM OTHOuUIeHUH. Ecnu ¢uHaHCOBas ycTron4u-
BOCTb BBICOKAsI, TO BO3PACTaIOT MEPCIICKTUBBI B JOTIOJI-
HHUTEJIbHOM TPHUBJICUCHUH HHBECTOPOB, U, CIIEN0BA-
TENIbHO, OTPasHThC Ha JAJbHEWIIEM pa3BUTHH
TIPOM3BO/ICTBA WIIH MTPEATIPHATHS.

WHpIMK cOBaMu, MEXaHU3M TIPUBJICYCHUS HHBE-
CTHLMH TapaHTUPYETCsl HaJle)KHOCTHIO (HHAHCOBOTO
COCTOSIHUSL U, TIPEXKJE BCEro, €ro yCTOMYMBOCTBIO, U

HMEHHO €r0 3HAYCHHE SBJISIETCS KPUTEPUEM OIICHKH.
BmecTe ¢ TeM, HHBECTHIIMOHHAS MPHUBIICKATSILHOCTD
XapakTepu3yercs, IOMUMO (HHAHCOBOTO COCTOSTHHMS,
€I1Ie ¥ PEHTA0CILHOCTRIO. ITO, B UTOTE, 00ECIICUUT 10~
CTYII K Pa3iIMYHBIM pPecypcam, 3a cueT OyAyLux J[0X0-
JIOB, OKYNaeMOCTh IEepPBOHAYAIbHBIX HWHBECTHILHUH, a
TaKkXKe BBICOKYIO PEeHTa0elIbHOCTH OT BIOXxeHHi. T.e.
MMEHHO BBICOKHU YPOBEHb PCHTAOCIBHOCTH SBIISCTCS
TOH TNIABHOW TapaHTHUEH, KOTOpas JeIaeT HHBECTHPO-
BaHUE OTPABIaHHBIM.
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Hcxons u3 BeIIECKa3aHHOIO, CIEAYET, YTO IPO-
BEJICHHCE aHAJIN3a WHBECTHLMOHHOW MPUBIIEKATEIHHO-
CTH HEOOXOIUMO UL peallM3aliii Mep M0 YCHICHHIO
(hMHAHCOBOHN YCTOWYMBOCTH U JALHEHUINETO pa3BUTH

IﬂHa.]]I/B CTPYKTYPbI, COCTaABa KauTAaJIa

IOIIeHKy PUCKOB M HEONIPEACJTCHHOCTH I

MPEIIPUATHS, B LEISIX MOBBIMICHUS 3(PPEKTHBHOCTH
OCBOEGHWSI ITPHUBIICUEHHOTO KaIUTaIa.

Jist 3TOT0, HEOOXOIMMO PEIIUTH PAL 3324, KOTO-
pBIE BKITIOYAIOT:

HAJIN3 PasBUTHUSA OTPACIH B IIEPCIICKTUBE

OCTPOCHUE MMPOTrHO3HLIX IMTIOTOKOB

Puc.3.3 — 3adauu ycunenus uHeeCmuyuOHHOU NPUGTEKAMETbHOCTNU

To ecTb, MHBECTHIIMOHHON MpPUBJIEKATEIHHOCTH
MpeonaraeT COBOKYITHOCTh TaKMX XapaKTEePUCTHK
00beKTa, KaK MPOU3BOJCTBEHHAs, (DUHAHCOBAs, KOM-
MepdecKasi, ynpaBiIeHIecKas JeATeIbHOCTh, MEePCIEK-
TUBBI pa3BuTus u 1p. [lo pe3ynabraraM Takoil OLEHKH
MIPUHUMAETCS] OKOHYATEIHHOE PELICHHE O IEeNIec000-
Pa3HOCTH OCYIIECTBICHUS HMHBECTHUIIMOHHBIX BIIOXKE-
HUHI

Takum 00pa3oM, WHBECTHLMOHHAs IPUBJIEKA-
TEIBHOCTh IPeIoNpeiensieTcss KOMIUIEKCOM Pa3HO00-
pa3HbIX (haKTOPOB, COCTAB M POJb KOTOPHIX MOTYT H3-
MEHSATHCS B 3aBHCHMOCTH OT KOHTHHIEHTa HHBECTO-
pos, IpeciieIyomux pasHble ey, oT
MPOU3BOJICTBEHHO-TEXHUYECKUX OCOOCHHOCTEH WHBe-
CTHPYEMOTO ITPOM3BO/ICTBA, KAYECTBA €r0 SKOHOMHUYe-
CKOT'O Pa3BHUTHSA B IIPOIIIOM, B HACTOSIIEM U Oy IyIIeM.

[TepBBIM 3TarmoM B pelIeHNH BHIIICHA3BaHHBIX 3a-
Jla4 ABISIETCA ONpeEETICHNE TapaMEeTPOB HMEIOIIErocs

AHaJIn3 (l)I/IHaHCOBOI‘O COCCTOAHUSA

YPOBHSI WHBECTUI[HOHHOW TMPHUBICKATSIBHOCTH, IIO-
CPEJICTBOM IIPOBECHHS KAYSCCTBEHHOI'O Pa3BEPHYTOrO
aHanmza.

B Hacrosiee Bpemsi, He CyIIeCTBYET €IMHON Me-
TOJWKH OIICHKY MHBECTUIIMOHHOHN MPUBJICKATEIHPHOCTH
MIPEATIPUATHS, KOTOpas cojaepkaiia Obl OOIICTTPUHATHIN
TepevcHb IOKa3aTelNeH, ¥ MO3BOJIIIA OJHO3HAYHO OXa-
PaKTepu30BaTh NOIYYCHHBIC PE3yIIBTATHL.

A cylecTBYIOIINE HA JAHHBIA MOMEHT METOTUKH
0a3upyIOTCs Ha UCIIOIBb30BaHUH PA3IMYHBIX MOKa3aTe-
JIeH, crmoco0OB aHajM3a W MHTCPIPETAIIMU PEe3yJibTa-
TOB.

I[IpuMEHHUTENIPHO K HBIHCIIHUM XO3SHCTBCH-
HBIM YCJIOBHSIM, Ha HAlll B3MJISLZ, HOCTATOYHO HC-
MOJIB30BaTh CICAYIOIINE 3TAIbl IpeaIaraeMbIX TO-
Ka3aTele, B YaCTHOCTH, T€, KOTOpPHIE MOTIH OBI
CTaTh OCHOBOM IIJIsl MPHUHSATHSA YIPABICHICCKIX pe-
IICHUH:

AHAJIU3 PBIHKOB

ITansl OIleHKHM MHBECTHUIIMOHHOM NPHUBJIECKATCJIbHOCTH

aHaJM3 (PAKTOPOB BHELIHEro 1
BHYTPEHHEr0 BO31eiCTBUS

MPOTHO3MPOBAHME TeHEKHBIX
MOTOKOB

Puc. 3.4 — Omanwi oyenxu uneecmuyuoHHOU NPUBIEKAMENTbHOCMU

Ha nayanpHOM 3Tame mpejjaraeTcsi OnpeesuTh
TEKyLIUH YpOBEHb HNHBECTULIMOHHOM [TPUBIIEKATEIbHO-
CTH TPEANPHITHS, YTO JOCTUTAeTCA IyTeM HpoBere-
HUS KOMIUJIEKCHOTO aHaliu3a ero (PHMHaHCOBO-XO3SH-
CTBEHHOW nesTenbHOCTH. B pamkax 3Toro anamusa
OLICHMBAIOTCS KIIIOYEBBIC IIOKA3aTEIW: ILIATEIKECIIO-
cOOHOCTbH, HHAHCOBAS YCTONYUBOCTH, IETOBAsT AKTHUB-
HOCTB ¥ YPOBEHb PUOBUIEHOCTH.

BropbIM 1m1arom BBICTYNAeT HCCIEIOBaHUE PhI-
HOYHOU cpelbl. DTOT 3Tall BKIIIOYAET IMOJPOOHOE U3Y-
YeHHE IeJIEBOTO CEerMEHTa, B KOTOPOM IUIAHHPYETCS
BECTH OHM3HEC, C aKIIEHTOM Ha aHaJM3 CIIpoca, KOHKY-

PEHTHO# cUTYyaly, PHIHOYHBIX PUCKOB U MOTEHIHAJb-
HBIX BO3MOXKHOCTeH. Kpome Toro, mpoBoauTcst como-
cTaBlieHHE ()MHAHCOBBIX U IIPOM3BOJICTBCHHBIX II0Ka3a-
Tenel aHaJTM3UPYEMOT0 IPEANIPUATHS C JaHHBIMH aHa-
JIOTMYHBIX KOMIIAaHUH JUIsl 00J1ee 0OBbEKTUBHON OLIEHKH
€ro MOJIOKEHHUS Ha PBIHKE.

Ha tperbem sTame nenecooOpa3HO NMpUMEHEHHE
SWOT-ananm3a, KOTOPbIH ITOMOTAaeT BBISBUTH CHJIb-
HBIE U cJa0ble CTOPOHBI KOMIIAHUH, a TAK)KE OLEHHUTh
BHEITHHE BO3MOXKHOCTH M Yrpo3sbl. Takol mojaxon oc-
HOBaH Ha Y€ IPOBEJACHHON PHIHOYHON OLICHKE U 1103-
BOJIIET OIPEIENTUTh POOIEMHbIE 30HbI 10 CPAaBHEHHIO
C KOHKYPEHTaMH.
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UeTBepThIM 3TalOM MpPEIIaracTcs aHAIU3UPO-
BaTh TCHICHIINW Pa3BUTHSI MPEANPHUATHS, OPHUSHTUPY-
SICh HA TUHAMUKY TIOKa3aTeJIel 3a MPOIIJIbIe TIEPUOIBI
U UX TEKyIIee COCTOSHHE. JTO TaeT BO3MOXKHOCTH
CIPOTHO3MPOBATh MEPCHEKTHBHI JabHEHUIIIETO pocTa
WK, Ha000pOT, MOTCHIIHANBEHBIC TPYTHOCTH.

Kaxnprii W3 mpemIokeHHBIX 3TaloB o0Jamaer
ompeneneHHo! chepoii MPUMEHEHHS, CBOUMHU IIPEUMY-
niecTBaMu U orpaHuucHusMu. OJHAKO, YeM OOJbIIe
Pa3IMIHBIX METOJIOB UCIOJB3YETCSI MPH OICHKE HHBE-
CTHUIIMOHHOW MPUBJICKATEIBHOCTH, TEM BBIIIEC BEPOST-
HOCTB TOTO, YTO UTOTOBAs OI[CHKA Oy IET TOYHOH 1 00b-
E€KTHUBHOM.

PaccmoTtpum Gonee moapoOHO TPeAsIOKECHHBIC
JTaIbL.

[epBrrit 3Tam Qokycupyercss Ha (PHUHAHCOBOH
YCTOHYMBOCTH KOMITAaHWH, YTO SIBIISICTCS IMIPHOPUTET-
HBIM (paKTOPOM IS IOTEHITHAEHBIX HHBECTOPOB. Du-
HAaHCOBO CTa0OWIbHAs KOMIIAHHUS, CIIOCOOHas obecie-
YHUTh HEMPEPHIBHOCTH MPOU3BOJACTBEHHOTO IIMKJIA, BHI-
3bIBACT OOJIBIIE TOBEPHS Y HHBECTOPOB.

CrnemoBaTeIbHO, KOMITJICKCHAS OIIEHKA KITFOUEBBIX
ACTICKTOB JICATCIHOCTH MPEANPUATHS — TaKUX Kak
JUKBHUJIHOCTD, TUIATEKECTIOCOOHOCTh, YCTOMYUBOCTD,
AKTUBHOCTh W PEHTA0CIBPHOCTh — JOJDKHA IPOBO-
IUTHCS B ONPECIICHHON mociiefoBaTebHOCTH. HadaTh
CIeZlyeT ¢ aHajm3a IUIaTe)KeCOCOOHOCTH, YTOOBI
OTIPEeNIeNINTh, CIIOCOOHA JIM KOMITAHHUS CBOCBPEMEHHO
BBITIOJTHATL CBOM 00s3aTenbcTBa. Jlajgee — OICHHUTH
(hMHAHCOBYIO YCTOHYHMBOCTB, ONPENEIHUB YPOBEHH 3a-
BHCHMOCTH OT 3a€MHBIX HCTOYHHUKOB.

CrneayrommmM 1IaroM sIBIISIETCS aHAJHN3 JIEJI0BOM
AKTUBHOCTH, TMO3BOJIAIONIMIA TOHITh, HACKOJIBKO 3(-
(heKTHBHO HMCIOJIB3YETCsl KaluTajl U Kak ObIcTpo 000-
pauMBarOTCsl AKTUBBI. 3aKIIOUUTEIHHBIM 3JIEMEHTOM
CTaHOBUTCS OIICHKAa PEHTA0CIFHOCTH U 0O0IIel WHBe-
CTHIIMOHHOW MIPUBJICKATEIHHOCTH PEAPHUITHS.

[Ipu 3TOM Ba)XHO YYUTHIBATh JHHAMHUKY U3MEHE-
HUS (MHAHCOBBIX TIOKA3aTelNeH 3a MPOILUTbIe TIEPHUOIEI,
TpaHC(HOPMAIIHHU B CTPYKTYpE aKTHBOB U TTACCHUBOB, HC-
TOYHHUKH CPEJCTB, 4 TAaK)Ke BCE IBMKCHUS UMYIICCTBa
1 0053aTeNBCTB. DTH aCMEKThl MOKHO JETaJbHO H3Y-
YUTh C MOMOIIBI0 BPEMEHHOTO M CTPYKTYpHOTO aHa-
nu3a GUHAHCOBOW OTYETHOCTH.

OcHOBHas 3ajja4ya TaKoro aHajiu3a — I10Ka3aTh,
KaKhe W3MEHCHHsS IPOU3OIUIA B KIFOYEBBIX CTaThIX
Oyxrairepckoro OanaHca, OT4eTa O MPUOBLISX U YObIT-
KaXx, a TAKXKE B OTYETE O JBIKCHUH ICHEKHBIX CPE/ICTB.
[lomyueHHbIE TaHHBIE TIOMOTYT ONpPEHETHUTH CTpare-
ruro ganpHenmux aeiictsui. O0a BuIa aHaigu3a, Kak
MIPaBUJIO, IPOBOISATCS OJHOBPEMEHHO, TaK KaK OHHU JI0-
TOJHSIFOT JPYT APYyTa.

IlepBoHauanbHBIM 3Tan aHajdM3a WHBECTHUIIMOH-
HOW MPHBIIEKATEIHLHOCTH CYUTACTCS OJTHUM W3 HanOo-
Jiee 3HAYMMBIX, MOCKOJIBKY MMEHHO Ha 3TOH CTaJNH
MIPOBOAUTCS OICHKA KITIOYEBBIX (PMHAHCOBBIX MOKa3a-
Tened, K03(pPUIIMEeHTOB ¥ MYJIBTHIUIMKATOPOB. OTO
MO3BOJIIET OOBEKTUBHO OIPENETUTh TeKyliee (puHaH-
COBO€ COCTOSIHUE KOMITAHUU U PHIHOYHYIO CTOMMOCTh
e€ akuui, YT0 He0OXOAUMO IS IPUHSATUS HHBECTHIIU-
OHHBIX peIICHHI.

Bropoii aTam, kak y’e yIOMUHAJIOCh, CBSI3aH C HC-
cJeIoBaHMEM PIHOYHOU cpenbl. [lockosbKy npeanpu-
ATHE TIOCTOSHHO B3aWMOJCHCTBYET C BHEIIHUMH (pak-
TOpPaMH, OHO OHOBPEMEHHO HCIIOJIB3YET OIaronpusT-
HBIE YCJIOBHS, TAKHE KaK TeorpauIecKue 1 HaJIOTOBbIE
MIPEUMYINECTBA, a TaKKe TOCYIJAPCTBEHHYIO TMOJ-
JEPXKKY, W BIUSAET Ha PBIHOK, BHEIAPSAS HOBBIE IPO-
JOYKTBl M paciuupsisi cObIT. BakHO OTMETHTB, 4TO TIpU
OLICHKE IUIATEeKECIIOCOOHOCTH HEOOXOMUMO YUHTHI-
BaTh UMEHHO CTEINICHb BO3/ICHCTBUS BHELTHEH cpe/Ibl Ha
KOMIIaHHIO, a HE HA00O0pOT.

[Mpeabiaymuii aTan oLeHKH ObLUT COCPEI0TOYEH Ha
BHYTPEHHHX acCIEKTaX, B YaCTHOCTH Ha (PMHAHCOBOM
COCTOSSHUM KOMITaHUH. Y CTOWYHBOCTH (HHAHCOBOM
CHCTEMBI ITPEATIPHUATHS MTOBBIIIAET €T0 THOKOCTH U CIO-
COOHOCTh aJaNTHPOBATHCS K HM3MCHEHHSAM BHEIIHEH
Cpeqbl.

CHIDKCHNE HHBECTUIMOHHON aKTHUBHOCTH KOMIIa-
HUH MOXeET OBITh BBI3BAHO COKpAIEHHEM COOCTBEH-
HBIX (DMHAHCOBBIX PECYpPCOB, HHQIISIUEH, CHIDKEHUEM
IMpON3BOJACTBA U YBCJIMUYCHUCM JOJIN y6I:ITO‘IHI)IX npea-
IPUATHH.

Takum oOpa3om, aHAIN3 PHIHOYHOM Cpelbl SABIIS-
€TCsA HCOTBEMJICMBIM KOMIIOHCHTOM OLICHKHW HMHBCCTH-
LUOHHOW TpUBIEKATENbHOCTH. ['paMOTHO NpoBenEH-
HOE PBIHOYHOE HCCIIeI0BaHUE (POPMHUPYET OCHOBY IS
BBIPaOOTKH HHBECTHIIMOHHOW CTPATETHH M IIOHUMAHUS
TIEPCIIEKTHB PA3BUTHA OHM3HECA.

[Tpn m3ydennn GpakTopoB BHELIHEH CPEAbl BaXKHO
YUUTBHIBAaTh OOIIESKOHOMHUYECKHE YCIOBUS U OCOOCH-
HocTu oTpaciu. KoHKpeTHbIe ()akTopbl MOTYT KakK CIO-
COOCTBOBaTh, TaK M MPEMATCTBOBATh ILIATEKECIOCO0-
HOCTH TpeAnpusaTus. J[is ux oueHKH TpeOyeTcs: KoM-
IUIEKCHBII TIOJXOJ,.

PeiHOK cremyeT mccienoBaTh ¢ y4eTOM CIIpoca,
YPOBHsI KOHKYPEHIMH, BHEIIHUX YIPO3 U BO3MOKHO-
CTEH, a TAK)KE KyJIbTYPHBIX, JKOHOMHUYECKHX, TTOIUTH-
YeCKUX M reorpapuyeckux (pakTopoB. DTO HOMOXKET
BEIpabOTaTh YCTOWIMBYIO OM3HEC-MO/IETb, CIIOCOOHYIO
MIPUBJIEYb UHBECTULIMH U COKPATUTH PUCKH.

IlepBbIM IaromM peIHOYHOTO aHAIHM3a BBICTYHAET
U3Yy4EHUE OTPACIIH U €€ NEPCIIEKTUB, C IPUBSI3KOM K pe-
THOHY NpearnoaraeMoi aesitensHocTH. Ha 3ToM atame
BAXHO OIPEIEIUTH PHIHOYHYIO HHIIY KOMIIAHWH, CIIe-
UKy TPOAYKTA WM YCIYTH, U UX BJIMSHHE HA PbI-
HOK.

YroObl MOHATH 00BEM M JIMHAMUKY Pa3BUTHUS OT-
paciu, He00X0AMMO OIIEHHUTH €€ TEKyIIUe MacIuTa0bl 1
TIepCIeKTUBEI. [IpH BBIBICHUN POOJIEM CIIeLyeT yUH-
THIBaTh BO3MOJKHBIE TPETSATCTBHUS, TaKHE Kak ciiabas
nH}pacTpyKTypa, CIOXKHOE 3aKOHOAATENLCTBO WU
HU3Kasi 0OCBEOMIIEHHOCTD IIOTpeOUTEIEH.

AHanmu3 NepCHeKTUBHBIX HANPaBJICHUH Pa3BUTHA
TIO3BOJIACT ONPCACITIUTH HOBBIC BO3ZMOXHOCTH JIA ou3-
Heca. B cirygae moaroToBku OW3HEC-TUIaHA UIS MHBE-
CTOPOB PEKOMEHAYETCS MPEeIOCTaBUTh Ka4eCTBEHHEIC
MTOKA3aTeJN OTPACIH 3a MOCIETHHUE AT JeT.

JlmHaMuKy OTpaciM MOKHO HarjsigHO HpezcTa-
BUTh B BHUJE NPOLEHTHBIX HU3MEHEHHUH IO Mecsuam.
Takoxe cnemyer yuyuTsIBaTh OOIINI ypOBEHb IPOMBIII-
JIEHHOro Npou3BojacTBa B KazaxcraHe u ero BaMsHuUE
HAa JIeATeIbHOCTh KOMIAHHH.
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MHoro nadopMaImu, 0COOEHHO O MOTPEOUTENSX,
MOJKHO TOJYYHTH Yepe3 OMpOCHI, (POKyC-TPYIIIHI, HH-
TEPBBIO MJIM METOIBI TAHOTO MOKyHares. DTH JaH-
HBIE TIOMOTYT MOCTPOUTH OOOCHOBAaHHYIO CTPATETHIO
Pa3BUTHA C MOMOIIBI0 HHCTPYMEHTOB Bpoae SWOT-
aHanusa.

Tperuii 3Tan aHanu3a UHBECTULIMOHHON MpUBJIE-
KaTeIbHOCTU OOBCAMHSACT MCCIICOBAHUC BHYTPECHHHUX
W BHEIIHUX (hakTOpoB B KomIuiekce. JIroboe mpenmpu-
SITHE TOJBEPKEHO MHOXKECTBY BO3JEHCTBHIl, U €ro
YCIEIIHOCTh 3aBUCUT OT CIIOCOOHOCTH pearnupoBaTh Ha
HUX.

[Ipu amamm3e Ba)KHO BBIOCIATH KIFOUYEBBIC (pak-
TOpPBI TEKYLIEro MEpUOJa U COOTHOCUTh UX C PECyp-
caMH¥ ¥ BO3MOXKHOCTSIMH KoMItaHuH. HeoOxoammo orre-
HUBAaTh NOTEHLHUAIbHBIE BBITOABI U PUCKH, OLIPEAETI,
Kakue (haKTOPHI MOIIAIOTCS KOHTPOJIIO, a KAaKHEe — HeT.

SWOT-ananu3 mo3BoiaseT KOMIUIEKCHO OIIEHUTH
BIIUSTHUE BHEIIHUX U BHYTPEHHUX YCJIOBHM U BBIPA0O-
TaTh MEPHI 0 BKIIOYCHHUIO TUX (PAKTOPOB B CTparte-
THIO Pa3BUTHSI IPEANPUITHSL.

CTaOUJIBHBIA POCT W BBICOKHE PE3yJIbTATHI JCS-
TEJIHHOCTH MPEINPUATHAS BO MHOTOM 3aBHUCAT OT Mpa-
BWJIbHOW OpraHM3alliy JIEHEKHBIX TIOTOKOB. B cBs3u ¢
9TUM YETBEPTHIM 3TAIIOM aHAJIU3a SBJISIETCS IPOTHO3U-
pOBaHME JEHEXKHBIX TOTOKOB.

DTOT mpolecc BaXKEH HE TOJBKO JAJIsl CTpaTeruye-
CKOT0, HO | JJ151 (PMHAHCOBOTO TUIAHMPOBAHUS, a TAKIKE
JUIsl YCTAHOBJIEHUS! OTHOILLIEHUH C MapTHEpAMU U KJIH-
eataMu. OH MO3BOJIACT MpeAcKa3aTh ISPUIAT WIH U3-
OBITOK CPEJICTB M MPUHSITH MEPHI 3apaHee.

JonrocpoyHoe IIaHUPOBAHHUE JIEHEKHBIX MOTO-
KOB TpeOyeT TOYHOTO MOHMMAaHHS TEKYIIUX JI0XOJOB,
TOUYKU 06e3yOBITOYHOCTH M CPOKa OKYIaeMOCTH HHBE-
ctuiuil. ITporuossl cieayer cocTaBisTh MUHUMYM Ha
IISITh JIET U OCHOBBIBATH HA JIOCTOBEPHBIX JAHHBIX.

3HAUUTENbHYIO POJIb B TOYHOCTH TaKUX MPOTHO-
30B UI'PAIOT 3KCIEPTHBIE OLICHKH, HA KOTOPBIX CTPO-
UTCA pacueT Oynymux moctyriieHni. [Ipu 3tom nHBe-
CTOpPY HEOOXOAMMO BIAACTh Oa30BBIMH TTOHATHUSMH
(hMHAHCOBOW MaTeMaTHKH, BKIItoYas okazarenn IRR,
NPV u npyrue.

Takum oGpazom, Hanbonee NEHCTBEHHBIMH TOA-
X0JIaMHU K OIIEHKE WHBECTHUIIMOHHOMN MPHUBJIEKATEIHHO-
CTH CUUTAIOTCS TE, YTO YUHUTHIBAIOT KaK (PHHAHCOBOE
COCTOSIHME KOMIIAaHHUM, TaKk M €€ B3aMMOJICHCTBHUE C
BHEILIHEW Cpeioi.

Meronuka, OCHOBaHHasl Ha YETHIPEX dTanax aHa-
nm3a, MOIPOOHO PAacCMOTPEHHAs BBINIE, ITO3BOJIAET
KOMITAaHUM YCWJINTh CBOU MO3HILIMU Ha PBIHKE, & HHBE-
CTOpy — caenath 0OOCHOBAHHBIH BBIOOP B IIOJIB3Y
KOHKPETHOTO 00BEKTa JIIs BIOKCHUH.
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AHoTaNisa

B crarTi BUKITageHO pe3yabTaTH TOCIiHKCHHAS ICTOPHIHAX aCMIEKTIB 3aCTOCYBAaHHS MiH SIK €JIEMEHTY 30p0ii-
HOi O0OpPOTHON. ABTOpP TOBOAMTS, IO CIIEIU(IUHUI 3MiCT OyIb-sIKOi BiifHH CTaHOBHUTH 30poitHa 60poThba, y Xomi
SIKOT BHKOPHCTOBYIOTHCS PI3HOMaHITHI 3aCO0H Ypa)KeHHSI IPOTUBHHUKA, Y TOMY YHCIIi MiHHA 30p0sl. AKIICHTY€EThCS
yBara Ha erarnax 3apOJDKCHHS MiH SK pi3HOBHUIY 30poi Ta eHepril BHOyXy mepinoi MiHHOI 30poi. [loBeneno, mo
MiHHa 30post OyJia 1 MPOIOBKYE 3ATMIIATHCS BAXIIMBUM (haKTOPOM BeJleHHs 30poitHOi 60pOTHOH.

Abstract

The article presents the results of a study of the historical aspects of mines usage as an element of armed
struggle. The author proves that the specific content of any war is armed struggle, during which various means of
defeating the enemy are used, including mine weapons. The emphasis is on the stages of the mines emergence as
a type of weapon and the energy of the first mine weapon explosion. It is proved that mine weapons have been and

continue to be an important factor in waging wars and conflicts.
Kurouosi ciioBa: BiitHa, 30poiiHa 00poThOa, MiHa, MiHHA 30pOsl.
Keywords: war, armed struggle, mine, mine weapons, explosion.

[Ipobiema BiliHM Oyna Ta 3aJIMIIAETHCS BH3HA-
YaabHOIO I JIFOJICTBA MPOTATOM Bciei Horo Oara-
TOBIKOBOI icTopii. [cTropu4HO JOBeneHUM (pakToM € Te,
10 3 BHUHUKHEHHSM CYCIIBCTBAa BIMHM CTanu op-
raniyauM Horo enementoM [1]. IManyroui kiacw,
Mpar"ydi A0 HeoOMe)xeHoro 30aradeHHs ¥ BoJsona-
proBaHHs, (AKTHYHO «Yy3aKOHWIIM» OpraHi3oBaHe
30poifHe HACWIIBCTBO SIK HEBiJl€EMHUH CIIEMEHT CBOET
MOJIITUKA W JOCATHEHHS ITOCTaBJIEHMX IIiiel. BiitHa
cTana, sK CIylrHo 3a3HaunB KiayseBinm, He mumie
MOJITHYHUM aKTOM, ajie i BArOMHM ITOJIITHIHNM apry-
MEHTOM, HPOJOBXEHHSM IOJITHYHUX BITHOCHH, IO
3IHCHIOIOTHCS B MEBHUM crocib [2].

Cneuundiunuii 3mict Oy/b-K01 BIHHH CTaHOBUTH
30poiiHa 60poThba [3], y X0l IKOT BHKOPHUCTOBYIOTHCS
PI3HOMaHITHI 3aCO0M ypa)KeHHS! IPOTHBHHUKA, Y TOMY
4ucyi MiHHA 30pos [4].

MerTa CTaTTi — CHCTEMAaTH3yBaTH CBITOBHI JOCBI
i BU3HAYMTHU ICTOPUYHY POJIb MIHHOI 30poi B BiiiHax,
30pOHUX i MPUKOPJOHHUX KOH(DIIIKTAX.

3apoodrcenns minnoi 30poi.

ITix repminom «MiHa» (Bix ¢p. mine — pyJHUK,
Imaxra, MiKON) y BIiMCBKOBIH cIipaBi NMPUHHATO po-
3yMITH OO€MpHIIac, MO BCTAHOBIIOETHCS MiJl 3EMJICIO,
Ha 3eMJIi 9M moOnmu3y 3emyi abo iHIIOI MOBEpXHi Ta
NpU3HAYCHU Ui BHOYXY, CIPUYMHEHOTO IIpH-
CYTHICTIO, ONM3BKICTIO YM KOHTaKTOM JIFOAWHU abo
TPAHCIIOPTHUM 3aco0oM [5, 6].

VY mepmmx 3rajkax mpo MiHHy 30poro, MiHaMH Ha-
3WBAJHUCA MiA3eMHI MigKomy i Micta-oprer, sKi
OyJ10 0TOYEHO JepeB’THUMHU a00 KaM’STHUMH CTiHaMHu,
1110 NPU3HAYAIMCS JUIS 3aXUCTY MICLIEBOTO HACENICHHS

BiJ HaOIriB KOYiBHHUKIB 1 HammaiB arpeCUBHO HAJAIITO-
BaHUX CYMDKHHUX Aepxkas [7].

Icropiro BUHUKHEHHs MiHHOT 30poi TiCHO OB’ 13y~
I0Th 13 OPOH30BUM BiKOM, TOOTO YacoM, KOJIX JIFOJICTBO
OMaHyBajJ0 3aCTOCYBaHHS METAliB y MOBCIKIACHHII
JISUTBHOCTI Ta PO3M0YaIo0 X KOMEPIIHHUK Mia3eMHNI
BU100YTOK. Lle OyJI0 CHPUYMHEHO THM, 110 TTOBEPXHEBI
MTOKJIAZM MiHEPAiB i JOPOTOI[IHHUX KaMEHIB OyJH BH-
YepIaHi i I[e 3MYCHIIO IIaXTapiB CIiAyBaTH 32 PYAHAMHA
KHWJIaMH TJIMOIIe B 3€MJII0, KOMAIYM BEPTHKAIbHI
[IaXTH Ta TOPU3OHTAIBHI IITpeku. HalinaBHimMy BU-
SIBICHUMH TIJ36MHUMH IIaXTaMH, TaTOBAaHUMH 7 THC.
POKIB 10 H. €., Oyiu MiIHI KonanbHi B AHaTOMII (Ternep
yacTuHa TypeuunHu). €runTsSHU NOYaH BUIOOYBaTH
Miap Ha Cunai opientoBao y 3400 p. mo H. e. Ha mo-
4yaTKy OpoH30BOro Biky Ha bimsbkomy Cxoni mouanu
3’SIBJISAITHCS. OOHECEHI MyPOM MicTa, SIKi 3aXuInany cede
BiJl HamagHWKiB. €pPHUXOH, M0 3HAXOMAWTHCS HA
3axigHOMy Gepesi piuku Mopnau Ha misHiu Big Mept-
BOTO MOpsI, € HalHCTapilIuM BiOMHM MicTOM-(opTe-
mero (maroBanuM npuomu3Ho 8000 p. 1o H. e.). CTinn
€puxona Oynu Oim3bko 7 M y BHCOTY Ta 4 M 3aB-
TOBUIKH 1 OyJIM OTOYEHI pOBOM HIMPUHOIO 9 M i1 rinbu-
Hoto 3 M. Ili3Hile 3aXMCHI CTIHM NEPETBOPHIIMCS Ha
Benmue3Hi cnopyau. 3a daciB Hayxomonocopa II
(6mu3pko 600 pokiB 70 H. €.) cTiHu BaBunony 3pocnu
npubm3HO 10 26 M [8].

B HacTymHOMy, 3ami3HOMY BiIli, HaHKpamlMH
HaBMYKAMH B 3aJi30pOOHIN copaBi Ta MHCTETBI
OOpOOISIHHA 3aJTi3a BOJOMUIM XETTH, SKi M00yBaH
3aii3Hy pyay B nepiog mix 1900 ta 1400 pp. 1o H. e.
BoHn BUKOpHCTOBYBaJIM L€l PEBOIIOLINHMI Ha TOH
yac Marepiai JJisl BUTOTOBJICHHS HAAiAHOI 30poi, 1m0
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3HAYHO IIOJICTIIyBajla 3aBOIOBAHHS CYMDKHHUX TEpH-
Topiii [9].

OnHuMH 3 HaWIABHIIINX MHUCEMHUX JDKEPEd, 110
CTOCYIOTBCSl BUKOPHCTaHHS MiAKOMIB IiJ CTiHH (op-
TeIlb, € XPOHIKH CTapoJaBHBOI AccHpil HaciB maps
Imme-/larana [. B oqHOMYy 3 HUX ONUCY€ThCS B3ATTA
Micta KipxamaT i KOHKPETHO 3a3HAYa€ThCA, IO 3a J0-
TIOMOT'OI0 Mi/IKOIIB BiOyBcst 00Ban cTiH. Y 671 p. 1o
H. €. accipilicbkuii ap AcapxajJioH pu 00JI031 €ru-
MEeTChKOro Micta Memic TakoX BUKOPHCTAB MiIKOI
mix cTim micra: «S 0010xuB Memdic, KOpoTiBCEKY
pesuneniiro Taxapka i miIKOpUB 1 3a MiBAHSA 3a JA0OIO-
MOTO¥O THKOTy...» [8].

PaHnHl BIWCBKOBI METOOM IMA3EMHHUX ITIAKOIIB
Oynmu po3poOieHi y BiANOBiAP Ha TOSBY OOHECCHHX
CTiHaMHU MicCT i, iIMOBipHO, OyJI BHHAM/ICH] 3aXOILIe-
HUMH IWBITFHIMH TipHAKaMH 32 BKa31BKOIO 3aBOMOB-
HUKIB. [0 moyaTKy 3acTOCyBaHHS i J3eMHHX ITiIKOIIiB
3aBOMOBHUKHM MOTJIM 3a0JI0KyBaTH MICTO (3aMOPHTH iX
ToJIOJIOM), OOYAyBaTd JOCTYN A0 CTiHH, NPOPBAaTH
CTIHM Ta BHKOPHCTOBYBATH yIapHHUH TapaH (BHepiue
3acrocoBanuit B €runti 6mu3pko 2000 p. 1o H. e. [7])
a00 BHMKOPHMCTOBYBAaTH BIMCBKOBI XHTpOLI (Hampu-
KJ1aJl, TPOSTHCHKHI KiHBb).

VY TpetboMy CcTOMITTI 10 Hamoi epu Apximen 30y-
IyBaB KaTalyJbTy, 31aTHy KHHYTH 80-TH KijTorpamo-
B KaMiHb Ha BijxctaHb Onm3bko 200 m [10]. Kara-
MyJIBTH JJIs1 METaHHS KaMiHHS IIPaIfoBail A0 00I0ru
Pomocy B 1480 p. i 3aBoroBanHs Kopteca B Mekcuii
(6mmspko 1520 p.) [8].

1100 TapaHHi Ta 00JIOTOBI BeXi HE HAOIMKATHCS
JIO CTiH, Tepe HUMU BUPWIIM poBU. HanagHuku 3amoB-
HSUTH OKOITH KOJIOJIAMH, KOILIMKAaMH 3 KaMiHHSM, a 100
MOiAHATH 00JOTy BHINE CTIH 1 (OPTEUYHUX BEXK,
MiAHIMAIH 3eMJISIHI BaJIK. 3 TOTO Yacy 3apOoMiIacs Tak
3BaHa MiHHa 30posi [ 11]. 3axucHuKHN PopTeri, KOPUCTY-
I0YHCh 3HAaHHAMH Ta BMIHHSMH IIaXTapiB, BUKOIYBaJI
Mg JTHOM TpaHmel Mmia3eMHi ranepei Ta BHHOCWIIH
KaMiHHS, KOJIOJI 13 3alIOBHEHHUX TPAHILEH, 1110 YHEMO-
JKIIMBIIOBAIO POOOTY TapaHiB. Y 0araTboX BHITaJKaxX
00J0TOBI BEXi OynHM IMOBaJieHi BHACTITOK BHOIPKH
IPYHTY 3-TIiJ] HUX.

3rojom, o6 MmiAroToB4i poOOTH Oy MEHUI
MOMITHUMHM, a DPe3yJbTaTH OYJIM HECNOJIBAHUMH Ta
3HAYYIMMH, y KiHI Tanepei Mmoyaiu po3puBaTH II0-
CUTh 00’€MHY TOPOXHHUHY, MiANUPAIOYN CKIIETIiHHS
KOJIOZIaMU. Y TMOTPiOHUI MOMEHT 11i KOJIOJH ITi/ATalIko-
BJIN, CKJIETIIHHS 0OBaIIOBANIOCS, 3aTATYIOUM B IO TIO-
POXXHHHY BOPOXKHX COJIAATIB, i MIOBHICTIO MEPEKUIAIO
o0xoroBi Bexi. L{ro 3Ha4HY 32 00’€MOM MOPOKHHUHY
IraxTapi Ha3BaJu «MiHOIO» [12].

OnHOYaCHO 3 M 3apOJUBCS CIIOCIO pyHHYBaHHS
cTiH doprens TUM caMuM MeTozioM. CTOpOHA Hamafy,
SK 1 CTOpoHa OOOpOHHW, TParHyjdd HEUTpali3yBaTH
MiHHI POOOTH NMPOTHBHHKA, IiIBOJSYH CBOi IiIKOIH
mixg Horo. Ilpm 3ycTpidui IBOX 3yCTPiYHHX ITiIKOIIIB
00HIBI CTOPOHY MPArHyJIv 3HUIIUTH CBOTO ITiJ36MHOTO
MPOTUBHUKA. J{JIs1 IIbOTO BUKOPHUCTOBYBAIM HAPi3HO-
MaHITHIII crocoOH, HalJacTille pyKONaliHy CyTHUKY
B 00MEKEHOMY TPOCTOpi mijzemesuist. [Hoal BUKOpH-
CTOBYBAIIU 33 {y[IUTUBUI JUM 1 HaBITh OJk1I 9u oc. Ta-
KM YUHOM, SIK ICTOPHYHO BBa)Ka€ThCS, BUHUKIIA MiHHA
Ta KOHTpMiHHa 60pOoTHOA.

Y  npeBHii Accupii iH)XXEHEpHE MHUCTELTBO
ommspko 900 p. 1o H.e. JOCATIIO HAWOIIBIIOTO PO-
3BUTKY. ACCHpiiiCbKa apMisi CTBOpWJIA MEPIIHiA Bigo-
MHUH «KOpIyC iHKEHepiB» 3a 4aciB MpaBIiHHA ANIyp-
Hacipmama Il (mpubmmsno 850 p. mo H.e.). Hanmi
CHEHiaTiCTH 3aCTOCOBYBANM IIOHTOHHI Ta OOJIOTOBI
mapku, OyIyBalu JOPOTH I 3a0e3NeueHHI MaHeBpe-
HOCTI OOHOBMX KOJICHHMIB. ICHYe ayMKa, IO BOHH
Oyl TepmMMH BiHCHKOBHMH, SIKIi 3aCTOCOBYBAJIU
3aJi3HI camepHi IHCTPYMEHTH Ta BHKOPHUCTOBYBAJIU
TaKTHKy HacTyHaJbHOI MIHHOI BiffHH 3 METOIO pyW-
HYBaHHS CTiH IPOTHBHUKA.

e BixOymocs y 880 p. 1o H. €., KOJH CONAATH iH-
KCHePHHUX IMIAPO3AUIIB accipiiickkol apmii mogamu
MPOKJIAJaTH ITiJ3eMHI IiAKOIH i cTiHamMu MicTa. Po3-
MipH MiHH (T1i13eMHOI ranepei) A7 0OBaJleHHS BEX a00
CTiH HeoOximHO Oyno poOWTH 3HAYHO OLTBIIMMHU 3a
po3MipamMu caMHX BeX a00 Ha BEIHKIH MPOTSHKHOCTI,
o6 crina gopreni abo Bexa rpociia 0 10 piBHs 3eMJIi
1 HaJ1ama 3MOTy JIJIst aTaKH MiCTa, 110 3HaXOAUTHCS B 00-
no3i [8].

baraTto HayKOBIIB, 3ra/lyF0YH PO BUMAAKH B3ATTS
(dopTelp 3a TOMOMOIO0 MiA3EMHHUX MiJKOIIB, BKa3y-
10Th, L0 TOIOYaCHI MOJKOBOJI 3/1€01JIbIIOr0 HEXTY-
BaJIM UM e(peKTUBHUM 3acoOoMm. [IpoTe BMiHHS BHBe-
CTH TiI3eMHHUH XiJ] TOYHO B TOTPiOHE MicIle, BUTPH-
MaTH HampsM sK 10 BEPTHKAJi, TaK i 10 TOPH3OHTAII,
HaBiTh y XXI cT. € He mpocTiM 3aBmaHHsM. Ha Te-
MIEPINTHIA Yac, TP MPOPOOJICHHI TyHEIIO JIOBXHHOIO
0,5-0,6 kM moxuOKa y 2-4 M BBaKa€ThCA IITKOM HpHU-
nyctumoto. Toxx MOokHa 3pOOUTH BUCHOBOK, 1[0 TOTO-
YacHI BOEHAYATbHUKH CTaBWJIM TiJ CYMHIB MOX-
JMBICTh BUTPAYaTH 3HAUYHI 3yCWLIA 1 Oarato 4acy B
YMOBaXx, KOJIM Pe3yJIbTaT OyB JOBOJII CYMHIBHUM.

[Tpore 1eit MeTox icHyBaB i MiHHa 30post 3apoju-
nacs mpuoimzHo 3a Il tuc. pokis motomy. Ha Toit gac
He ICHyBaJi0 BHOYXOBHX pEYOBHH 1 IOPOXY, aie
ICHyBaB TEpMiH «MiHa» Ta BHUKOPHUCTOBYBaslacs Tak-
THKa MiHHOT BitiHu [13].

Icropuxk M. Kponn omucye 0070Ty TamibChKOi
¢dopreni Anesis pUMCHKUM IMIIEPATOPOM i TIOIKOBOJI-
uem ['aem KOmiem Le3apem y 52 p. 10 H. . Marouu He
Oinblle BIMCHLK, HIXK TaJuld, [0 3HAXOAWINCE B 00J1031,
1 MOOOIOIOYHCH BUIIA30K IIPOTHBHUKA, BIH HAKa3aB OTO-
4uTH (HOPTELFO BUCOKHM 3EMJISIHUM BaJIOM 1 pOBOM, 3a-
NOBHEHUM BOJIOIO, @ JIUISIHKY MICIIEBOCTI TIepe]] BajioM
Ha JIAJIbHICTh TIOJILOTY CIMCA 3allOBHUTH HEBUOYXO-
BHMH 3arOpOJPKEHHSIMH, 110 MaJIM NIPU3HAYCHHS, aHa-
JIOTiYHE CyYaCHUM HPOTHUIIIXOTHUM MiHaM [14].

Icropuk Mocun ®naiii moBizommnse npo MiHHi
TpaHIei, siki OyJIi BUPHUTI THMH, XTO 00JsraB €pyca-
M 61m3bK0 39 p. 10 H.€., 10, Y pe3yJbTaTi, CIIpHIH-
HUJIO Cepio3Hi mpobiiemMu.

MucTenTBo 00JI0TH Ta MTYpMy (GOpTenb moyaio
BigpomKyBatucs B €sponi y X-XI cromitrsax. Y 1099
p. mpu 00103 E€pycanmmy ['otdpinom ByioHchKHUM
Oymno 3actocoBaHo oOmoromi Bexi [15]. Ilocriitai
miapo3aiau ¢axiBLiB IMiI3eMHO-MiHHOI BifHU Oynu Ha
ciryx0i y KopoiiB €pycaluMy — HIMEIBKHX JIMIAPIB
@pinpixa bapbapocca (mpubanzno 1205-1211 pp.) Ta
®ininma ABrycra. [cCHyIOTh TOKYMEHTaJIbHI CBITUEHHS
BE€/ICHHS OPTaHi30BaHUMH METO/IaMH Mi13éMHO-MiHHOT
BitiHm [16].
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Enepezia eudyxy nepuioi minnoi 30poi.

IcHYIOTH CTiliKi YMCJICHHI TyMKH, IO MOPOX OYB
BuHainenwii y Kurai. Ilepiie 3ragyBaHHs po CyMiIll,
10 Haraaye Mmopox, 3’seuiocs B Taishang Shengzu
Danjing Mijue mo Qing Xuzi (6nm3sko 808 p.) — omm-
CY€ETBCSI TIPOIIEC 3MINTyBaHH IECTH YaCTHH CIPKH, IIIe-
CTH YacTWH CeNiTpH Ha OxHy dacTuHy Aristolochia
(Tpagw, 110 3a0e3mevyBana cymin Byriierem) [17].

ITucemHi CBiOUTBAa 3acTOCYBaHHS IIOPOXY Y
BIICHKOBHX JiX MOXOJATH 13 KUTAHCHKUX JKEPEN Ha
mexi [ Ta Il TucsdoniTe Hamoi epu. Y 1044 p. y Kurai
BUIIIOB TpakTaT «3i0paHHS HaHOLIBII BaYKJIMBUX
BiiCPKOBHX MeTOZiB» 3a aBTopcTBOM Lmusa Kynumi, [in
Oy i Su Beiiga [18], mo craB mepmmM y CBIiTI MaHy-
CKPHUITOM, B SIKOMY HaBEJCHO penentu nopoxy. Hesa-
OapoM KwWTailli 3acTOCyBalld TOPOX JUII PO3BHUTKY
30poi: y HACTYIHI CTOJITTS BOHH POOWIN Pi3HI BUAH
MOpPOX0BOi1 30poi, BKIIFOYAIOYM BOTHEMETH, pPaKeTH,
60MOu, MPUMITHBHI I'paHaTH Ta MiHH, NEpII HiX OyJa
BUHaliiecHa BOTHENaJibHa 30pos, 10 BUKOPHUCTOBYE
€HEeprito MopoXy BIACHE JJIsl METaHHs CHAPSIIIB.

VY 1277 p. anst 3axucTy CBOiX BIHCHK BijJ HamajiB
TaTapo-MOHT'OJIIB KHTaiIlli 3aCTOCOBYBJIHM TJIMHSHI
TOPIIMKU 3 TOPOXOBHMH 3apsgaMu BcepenuHi. Taki
TOPIIMKA 3aKOIYyBAJIICh y IPYHT 1 3BEpXy 3aCHIAINCH
TOCTPHM KOJIOTUM KaMiHHSAM. CTBOpPEHI TaKUM YHHOM
MIiHH TPUBOJWINCS Yy Mif0 32 JOTIOMOTOI0 TIIIOYOTO
THITY, IPOCOYCHOTO CENITPOIO.

VY kwuraiicbkkoMy BilfickkoBoMy Tpakrati XIV cT.,
BITOMOMY $IK «XYOJIYHI31H», ONTUCY€EThCS IIPUMITHBHA
CHCTEMa Ha3eMHHUX MiH, BiJIoMa SIK «00)KECTBECHHHUM 3a-
camHUi BUOYXOBHI MPHUCTPIH, 110 PYHHYE 3eMITION.

ChOromHi He 3aJHIIUIOCH JOCTOBIPHUX BiZOMO-
CTei IIPO MICIIE 1 Yac MEpIIOro 3aCTOCYBAHHS TUMHOIO
NOpoxy i pylHyBaHHs GopTH(iKALIHHIX CHOPYX Y
BiltHax. [IpoTe icHye IOKyMeHTalbHA 3rajika Hpo Te,
0 y XOJi BiffHW iTamiiickkux MicT-mepkaB [liza Ta
Onopenmis y 1403 p. ¢popenTiiini, SKuMu 0YI0 BUSIB-
JICHO TyHeNb BcepeawHi Qoprewnoi ctinm [li3m, 3a-
KJIaJIM TYIOW BENUKY KUIBKICTH MOPOXY Ta IiIipBaiiu
Horo, 3pyHHYBaBIIN BEJIUKY 33 MPOTSKHICTIO ALISHKY
ctinu [19]. OnHak, 18 IpakTHKa He HaOyJia IUPOKOTO
3aCTOCYBaHHs uepe3 Te, L0 CTBOPUTH 3HAUHHH 3arac
YOPHOTO TOPOXY HPOTSTOM KOPOTKOTO TEPMiHY OYIIO
(hakTHUHO HEMOXKIHBO. Lle OyJ10 MOB’A3aHO 31 3HAYHOIO
HECTayerd OCHOBHOI'O KOMIIOHEHTY MOPOXY — CEJITpPH.
3 HaBHIX-JaBeH CEJITPY AJIS BUTOTOBJICHHS MIOPOXY OT-
PUMYBAJIH TAaKOX IITYYHO — IPHUMITHBHUM CIIOCOOOM Y
TaK 3BaHUX cemTpsHumsxX. Lle Oynm kymw, ckimageHi 3
POCIMHHUX 1 TBapWHHUX BIIXOIIB, MEpEeMilllaHUX 3
OyIiBeTbHIM CMITTSIM, BaITHIKOM 1 MepreneM. Amiaxk,
IO YTBOPIOBABCS IIiJ] Yac THUTTS, IiJIaBaBCs HITPHU-
(hikarii Ta IepeTBOPIOBABCS CIOYATKy B a30THCTY, a
MOTIM B a30THY KHcIOTy. OCTaHHS, B3a€EMOIIFOUH 3 Ba-
MHSIKOM, faBaiia HiTpaT Kanbiito Ca(NOs)2, sKuii BHTY-
TOBYBaBCs BOJ010. JloOaBKka jepeBHOI 30711, IO CKJa-
JIA€ThCSl IEPEBAXKHO 3 TOTAIlY, MPU3BOJIIA 10 OCA/I-
xkeHHs1 kapOonaty kanmbmito CaCOs Ta oTpuMaHHS
pozumHy HiTpaty Kaiito [20].

3 nosiBoto B €Bponi BoruenaibHoi 30poiy XIV cr.
3’SIBHJIOCS] 3aCTOCYBaHHSI KaMHeMeTHUX Qyracis. ['ap-
MaTy TOTo 4Yacy OyJIM JOCHTH CKJIaJHi Y BUTOTOBJIEHHI
Ta iX He BHCTa4ano. 3aCTOCYBaHHS Julsi OOOpOHH Ha

OMIDKHIX MIACTYyNax A0 CTiH (opreui Mopoxy Ui Me-
TaHHSA KaMiHHS y TPOTHBHMKA, LIJTKOM MOJXIIHBE —
I0Ch Ha KIITAJIT OJHOPa30BOi rapmaru. Haigacrime
3aCTOCOBYBAJIHMCH BEPTUKAIBHI KAMHEMETHI (yracu Ta
¢yracu moxwii. BoHN cTanmm mpoTOoTHIAMU Cy4acHUX
HAa3eMHHUX [IPOTHUITIXOTHUX MiH HAIIPABIICHOI Jii Ta KPY-
roBoro ypaxenss. Lle Oymna cyto oboponna 30pos. Lli
MiHM MaJIM SIBHY IIepeBary nepej Tak 3BaHUMH TyHEJb-
HUMHU MIHAMH, OCKUIBKHU 1X MOXKHa OyJ10 BUCTaBHTH Ha
3arpo3NIMBUX HAIpPSMKaxX JOCUTH IIBUIKO, a edek-
THBHICTH Ypa)XK€HHS BOpOTra, 1110 HACTyIaB, OyJia He Tip-
00, HiX y Tapmar. HallOinbIIuM HEIOMIKOM TaKHX
MiH OyJa BHCOKa TirpOCKOIYHICTH YOPHOTO MOPOXY,
BiJl 4OTO BiH IIBHUIKO BTPadaB 3/IaTHICTH 0 3aiiMaHHS.

YV 3B’53Ky 3 UM 3aCTOCYBaHHS KaMHEMETHHX (y-
raciB MaJio OOMeXeHHI XapaKTep, X04a IPyCCHKHUI KO-
pois @pinpix-Bingsremswm 11 «Benukuit» nucas, mo ¢y-
rac, BJIAITOBaHI MOIOHO 0 TyHENBFHUX MiH, TpUpa-
30BO TOCHJIIOIOTH OOMOBHMH TMOPSAAOK, TOMY iX Ciif
JI0JIaBaTHU JI0 3MilHEHb [8].

3 nosiBoro B €Bporri y nepiiit nonosuni X VI cr.
yIapHO-KPEMEHEBOTO 3aMKa, 3 SIBHJIMCS MEpLIi HeKe-
poBaHi npoTunixoTHi MiHu [21]. B sikocTi ocHOBHOTO
3apsily B HUX 3aCTOCOBYBaiocs Oyu3bko 0.5 Kr qum-
HOTO TOpOXy. BOHM MpHUBOIMINCE Yy Iif0 33 NMPUHIH-
TIOM CYYaCHHX HATSDKHHUX JATYHKIB IUICH, TaK 3BaHUX
«pO3TSDKOK», TOOTO MiHa TMiApUBaiacs BHACHTIJOK
HaTSDKIHHS IPOTHBHUKOM TOHKOI HUTKH, 1110 KPiNHIaCh
JI0 CITyCKOBOTO r'adKa yJIapHO-KPEMEHEBOTO 3aMKa, BiJ
YOro BUHMKAIOYa iCKPa BUKJIHMKAJA IiJPUB OCHOBHOTO
3apsy.

Hpyra nonosuna XVII cT. XxapakTepu3yeTbes BU-
HUKHEHHsIM y €Bpori peryysipaux apmiit (1673 p. —y
Opanuii, 1683 p. — y Ascrpii, 1742 p. — y Ilpyccii,
1772 p. — y Anrnii, 1698-1701 p. — y Pocii). 3’sBius-
I0ThCS JIOKYMEHTH, 110 PErJIaMeHTYIOTh YHCEIBHICTD 1
CKJIaJ TWiAPO3MiTB, YacTWH 1 3’€IHaHb (Tak 3BaHi
mrTatd). Y ITaTtaX BCIX €BPOINEHCHKUX apMiil mpo-
CJTiTKOBYETHCS HasIBHICTh MIHEPHHX ITiJJPO3ILITIB.

Cebacteen ne BobGaH, ¢paHIy3pkuid mMapmman i
BIHCHKOBUH IH)KEHEP BBA)KAETHCS 3aCHOBHHKOM PETY-
JSIPHOTO 3acToCyBaHHS MiHHOT 30poi. Hum Oyio
yrepuie chOpMOBaHO TEPMIHOJIOTII0 B MiHHO-BHOY-
XOBiil crnpaBi Ta BBeleHO Kiacudikamito MiH. Ce-
6actheHOM J¢ BOOaHOM TakoX CTBOPEHO IEpIli Po-
3paxyHKOBI TaOJHUIl, 3aBISKH SKAM MOXXHA BU-
paxyBaTH HEOOXiJIHYy KiJIBbKICTh IOPOXY B (yracHOMY
3apsiai st OaxxaHoro edexry. Mapian cTBepIKyBas,
0 3aCTOCYBaHHA MiH Mae OyTH He JHIe it oOBa-
JIEHHSI CTiH, ajie i JUI CIIPSIMOBAHOTO BUKHJLYy KaMiHHS
Ta IPYHTY 3 METOIO ()OPMYBaHHS CKaTy AJIsl TOTO, 100
IITYPMOBI IMIAPO3AIIH MOTJIM YBIPBATHCS 4epe3 Mpo-
nom [22].

[Tigzemuo-minHa cupaBa y X VIII cT. BimirpaBama
HACTIJIBKY 3HaYHY POJIb, IO 3 PO3BUTKOM y €BporIi Ha
MMOYaTKy CTOMITTS (opTenb, HASBHICTh 3a3/dalieTilb
MiATOTOBJICHUX KOHTPMIHHHX Tajepel Oyino Tak camo
000B’I3KOBOIO YaCTHHOIO (popTetti, 110 ¥ CTiHU, OarTH
Ta rapMatd. Uucio KOHTPMIHHUX Tajleped y 3alex-
HOCTI Bix ocoOmmBocTed ¢opTeni Ta MOJaTIMBOCTI
IPYHTY cArajuo §8-12 oguHuIb, a JOBKUHA KOKHOI 3 HUX
—Bix 1 kM 10 3 kM. CKICIHHS Ta CTiHU ranepei 00-
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MIMBAJIUCS JEPEBOM, LIETIIOI ab0 KaMiHHSAM Ha BaIlHs-
HOMY po3uuHi. Po3rantyBaHHsS CUCTEMH KOHTPMiHHHX
rajepeil OyJi0 OAHI€I0 3 HAWOUTBIIUX TaEMHUIL (HOp-
Terri. 3a3BU9ail BXOJH y rajiepei peTenbHO 3aMypOByBa-
JIHCA, 3aIITyKaTyproBanucs Ta 3adapooBysanmcs. Coi-
JataM 3HaTH PO HUX KaTETOPUYHO 3a00pOHSIIOCH.
Odinepn  ¢opTeni 3a3BuUail 3HAMM TPO  IXHE
ICHyBaHHS, ajie i BOHM HE 3HaIM iXHbOI CXEMH, MiCIsd
BXO/IB y HHUX. TaeMHUIIO 3HaNW JIMIIE KOMEHIAHT
dopTeri Ta iHKEeHEp. 3a0YH MOCaIy, BOHH OCOOHCTO
nepesiaBajii CBOEMY HACTYITHUKY CXeMY KOHTPMiHHHX
rajepei.

[Mig gac Kpumcekoi Bitiau (1853-1856 pp.) [23]
0COOJIIBO MIMPOKO Ii3eMHO-MiHHA BilfHa BeJacs IIif
gac o6soru M. CeBacTOMOs COIO3HUMH aHTIIO-(ppaH-
I[y3bKO-TYpELbKIMH Bilicbkamu. ITicisi HU3KHM BaXKKHX
HEeBJa4 I 4Yac IITypMy MicTa y BepecHi 1854 p.
aHTITIHII Ta (paHIly3H MOYaIH IOCTYIOBY aTtaky ¢op-
TeIli, MiIBOIYH BCE ONMXKYE JIO MicTa TapaJieNi TpaH-
1ieii. 4-it 6acTioH, 110 3aiiMaB MaHiBHY BUCOTY, MOCTil-
HUM OOCTPIIOM CBOIX BaXXKHUX KOpPAOEIbHUX TapMar
0COOJIMBO TEPEIIKOKaB PO3BUTKY artaku. DpaHiry3u
BXKE B JIUCTOMAJ CTald BECTH B HANPSMKY 0acTiOHYy
MiHHy ranepero. OnmHak 1ie Oyno Busiieno. Hampu-
KiHIIl Ci9HS MiHepH 0acTioHy 30IHM3IITHCS 3 (PpaHITy3b-
KOIO Tajepeero 10 3-4 merpiB. 2 mortoro 1855 p. BoHM
3MIACHIITIN TiapuB MiHH, 3axomwtn 30 M GpaHITy3bKO1
ranepei, mo 3a0e3MevnIo MOXKIHMBICTh HMOBECTH IPY-
THI SIpyC CBOIX rajiepeil i BCro MiHHY cucTeMy (paH-
Iy3iB.

PocissHu BUKOPHUCTOBYBQJIM JETOHATOPH THCKY,
po3pobieni Immanyinom HobGemem y 1840 p. mus
MopchKuXx MiH. Ile OyB XiMi4HUii AeTOHATOP, IO CKIIa-
JIaBcs 31 CKISTHOT TPYOKH, 1110 MIiCTHIIA CipYaHy KHCIIOTY
i cymim Kamiro Ta mykpy. Komu ckiio po3ouBaiocs,
KOMIIOHCHTH 3MIITyBallCA 1 COPHIHHSIN OYypXJIHUBY
XIMIYHY peakIito, 0 MPU3BOIUIIA 10 3aiiMaHHs BHOY-
XOBO1 PEYOBHHH.

[ixg gac I'pomagsacrkoi BiitHn CIHIA 1861-1865
pp. ciBepstaA mig 9ac obmoru [litcOypra mposenu Tpu
MiHHI Tanepei mig pemad Emiorta 1 30 mumas 1864 p.
mixipeaiu B HuX 3,2 T mopoxy. Bix BuOyxy yrBopuiacs
BUpPBA TTTHOMHOIO0 9 M, 3aBIIUPHIKA 27 M 1 3aBIOBXKKHI
6m3pko 40 M. YkpiruieHHs1 OyJI0 MOBHICTIO 3pYyiHO-
Bawo [8].

Ha mouarky XVIII cT. BuHaiiuum chepuuny ya-
BYHHY KYJIIO, I1[0 HAaIIOBHIOBaJIa IOPOXOM apTHJIepiiich-
Kkuit cHapsi. Onpasy Mmiciis IbOTo JaHUMHU KYJISIMU TIO-
Yanu CIOpsDKAaTH KaMHEMETHHH ¢yrac, 3amicTh
kaMinHi. JlaHa MiHa oTpuMana Ha3By mremrgyrac. Lle
3HAYHO IiIBAIIHIO e(DEeKTUBHICTH MiHHO1 30p0i, He3Ba-
JKaro4H Ha Te, M0 KUTBKICTh YIIAMKIB TiCIIS MiAPUBY Ta-
KOl KyJIi JOpiBHIOBJIO 3-5 IITYK.

Haiinmepmuii omic MiHu, SKy BapTO BBaXKaTH ITOB-
HOIIIHHOIO TPOTHUITIIXOTHOK MIiHOKO 3 yciMa BJIacTH-
BUMH MiHi aTpHOyTamMu, 3yCTpidaeThCs B KHU31 HIMETIb-
Koro BiiickkoBOro icTopuka Moramma ®pigpixa pou
daemminra «lgeanpHui HIMEIBKAM COIAATY», BUAAHOL
y 1726 p. Tam onucyerbes «fladdermine» (OykBanbHO-
Jitatoda MiHa). BoHa ckiajanacst 3 KkepamigHoOI mocy-
JIMHY, CTIHKH SIKOi 3cepeAnHH Oynm oOMasaHi mapom
TJIMHY, 10 MICTUTH MeTaJleBi Ta cKistHi ynaMku. [Tocy-
JMHA BMimana 61u3bpko 10 Kr mopoxy i 3akoryBanacs

HernuOoko B rinacuci ¢opreni. Mina npuBogunacs y
JIiT0 YKEpPTBOIO, sIKa HACTyNaJla Ha IO MOCYIUHY abo
oOpuBayia HU3HKO HATATHYTHH ApiT. Taki MiHM BUTO-
TOBJISIIHCS y TOJUIAaHJCBKOMY M. I'epiieH Ta eKcrnopry-
BaJmcs 10 0aratboxX KpaiH €Bpomn. Mo)kHa BBa)XaTH
«fladderminey» mepmor MiHOIO, IO HPUBOIWIACS Yy
Iito sxepTBOIO [24].

Ha mouarky XVIII cT. miHHa 30post Oyna mpen-
CTaBJIeHa TPhOMa THIIAMHU MiH, Y SIKUX BUKOPHCTOBYBa-
Jach eHepris BHOYXy: TyHeNbHOW MiHOKO (tunnel
mine), kamaemeTHUM Qyracom (Stone fougasse); cua-
psimaum ¢dyracom (shell fougasse).

3 mormsamy cydacHOi Kiacudikamii, MOXHA 3po-
OWTH BUCHOBOK, III0 HA TOH Yac iCHyBaJIN Ba THITH MiH:
0o0’exTHI Ta mnporumixoTHi. [Ipm npOMy ocTaHHI
MTOIUTSUTACS HA MiHH HAIIPABIICHOTO ypa)kKeHHs Ta MiHA
KPYTOBOTO Ypa)KE€HHSI.

BrHaxigHUKOM MOpCHKOI MIHM TNPHHAHATO BBA-
»atu amepukani Jlesina bymaenna. [1ix yac BiliHu 32
He3aJIeXKHICTh 1776 p. BiH CKHUaB HAa OPUTAHCHKI BiiiCh-
KOBI1 KOpaOI1i HalOBHEHI MOPOXOM HBHI 604k [25].

Cepen IOCSATHEHD y Taly3l BUOYXOBUX PEUOBHH i
BilicbkoBoi cmpaBu y XVIII cr. OyB BuHaxim 3a-
no6iKHOro AertoHaropa. [1i3Hille BUKOPUCTAHHS eJleK-
TPUKH VIS MIIPUBY 3apsay 3HAYHO CHPHSIIO BUKOPH-
CTaHHIO Ha3eMHHX MiH.

Bnaue ¢iokpummie i eunaxoodie XIX cm. na po-
36UMOK MIHHOT 30DOi.

IMouatok i cepemmra XIX cT. cramm mepiomom
BIIKPUTTIB i BUHAXOMIB, sKi mi3HIime (yxe y XX CT.)
JlaJii IOTY KHUI MOIITOBX PO3BUTKY MiHHOT 30poi [8].

Tak, y 1807 p. motnanacekuii macrop A. ®op-
CaliT BHMHAWIIOB TaK 3BaHUH «XIMIYHHH 3aMOK».
3aMicTh KpeMeHsl Ha MOJIMII0 3aMKy i3 cHeuiajibHOT
TpyOOUYKHM HACUTIAETHCS CyMilll, B OCHOBI SIKOT TpUMyUa
pTyTh. JlocTaTHRO yHapy Kypka I10 MOJIHI, 00 CrIpH-
YUHUTH BUOYX TPUMYYOi PTYTI Ta BHUKIHMKATH 3aii-
MaHHs Bin Hel mopoxy [26].

Buennit 6apon I1. JI. lwmniar (mpubanTiicbkuit
Himenp) y 1812 p. 3xiticHuB nepmmii miapus ¢yracy 3a
JIONIOMOT 010 TasibBaHiuHOI OaTapei. He3paxaroun Ha Te,
IO BiH MpAaliOBaB HaJi BUHAXOJOM MOPCHKOI MiHH,
NpU3HAYEHOT JJIs MOTOIUICHHS KopaOiiB i ¢yrac Oys
PO3MillleHHH il BOIO0, caM (akT CBIIYMB IIPO MOXK-
JUBICTh 3aCTOCYBaHHS E€JCKTPHUYHOTO CIOCO0y B
MiHHIM crpaBi. BigkpuBanacs MOXIHMBICTE PO3-
MIII[yBaTH Ta JIOBIO TPUMaTH B 3€MJIi Ha MACTyNax JI0
(dopremni OyIp-sIKy KUTbKICTh MiH ((pyraciB) i miapuBaTH
B mOTpiOHMIA yac [27].

Y 1814 p., zragaHuil BuIle, IOTJIAHACHKUH
¢axiBenp A. @opcailT, TOMICTHB TPHUMYydy PTYTh Yy
MIZTHUH KOBITA4OK, TEPMETHYHO 3aKPUTHH 3 IHIIOTO
6oky Qomproro. Ile OyB onuH i3 HaWBUIATHIINX BU-
HaxXoiB y ramy3si 30poi. @opcaiT yBiHIIOB 10 icTopil
SIK BUHAX1THUK KaICyJis.

YV 1834 p. imnepatopy Muxodi | HauansHUKOM iH-
JKEHEpiB TBapIiliCBKOTO KOPIyCy TeHepaJI-MaiopoM
K. A. llunpnepom OyB MPOAEMOHCTPOBAHUM MiIpUB
Kopabis Ha KepoBaHil EJIEeKTPUYHUM CIIOCOOOM
migBoHiM MiHi [28].

VY 1840 p. mpu neit0-rBapAificbKkOMy calepHOMY
GaranbiioHi pociiicekoi apmii copMOBaHO HaBYAIBHY
rajJbBaHIYHY KOMaHJy, sIka TOTyBaja (GaxiBLiB y cdepi
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BIHICbKOBOTO BUKOPHCTaHHS eJIEKTpUKH. A y 1848 p.
CJICKTPpUYHI  TiAPWBHI MalIMHKK HAOIWOUIA  Ha
030pO€EHHS carepHUX 0aTaJbiOHIB POCIMCHKOI apMmii.

Himenpkiit daxiBenrs Mopin I'epman Sxo6i Bu-
HaiimoB y 1840 p. mBa THNM MIHHMX HiIPHUBHHKIB —
PTYTHHH 1 KyJNBbKOBHH, IO 3aMHKAIH EICKTPUIHUN
JAHIIOT MiHU TIPH HaXwWil migpuBHUKaA [29]. Lei mia-
PHMBHHUK MOXHa Oyio po3micTutu Ha camiid MiHi. Toxi
BiH MIT [IISTH SIK HATUCKHHMM 1 K HaTsODKHANA. OHaK 1ei
BUHAX1]1, 110 3HAWIIOB MINPOKE 3aCTOCYBAHHS B MOPCh-
KUX MiHaxX, Tak i He OyB peayli30BaHUM Ha CyII.

He 3HaiimoB cBoei mmpokoi peasnizariii BUHaXi[
Emmanyina HoGems1, sikmit 3ampomnonyBaB y 1840 p.
ximiuaui nigpusHUK [30]. Ha BigMiHy Bix migpuBHUKA
SAko0i oMy He TOTpiOHO OyJ0 TanbBaHIYHOI Oarapei.
l'onoBHUM eneMeHTOM MiApUBHUKA Oyina CKISHA aM-
myJa 3 kucnoror. Ilpu pyifHyBaHHI TiATPYXHHEHOIO
TOJIKOIO aMITyJIN KHCJIOTa, 1[0 3HAXOAMIACS B Hil, Ipo-
JMBaacs Ha Marlip, MPOCOYEHHUH CENiTPOIO, 10 MPH3-
BOJIMJIO JIO CHajlaxyBaHHs MOpoXy. MiHa 3 TakuM Tij-
PHBHHUKOM 1 00Ope TrepMeTn30BaHa MOrJja rnepedyBatu
HEOOMEXKEHO JIOBIO SIK y 3€MJIi, TaK 1 BOJI.

OnmHak OCTaHHI JBa BHHAXOJu BHKOPHUCTOBYBa-
nuch auiie Ha Mopi: y 1854 p. mns 3axucty m. Kpon-
IITAATa Bifl aHTII0-()PaHITy3pKOT0 (DIOTY HA MiACTyIax
1o HhOTO OyImo BucTaBieHo 444 Mopchkux MiH HoOers
(3 mpOTEeXHIYHUMU TiIpUBHUKAMH) 1 165 miH Sko6i (3
SIEKTPUYHIMH TiApuBHUKaMu). BecHoro 1855 p. y
paiioni Kponmranra Oymo BucraBieHo 947 MiH
Ho6ens i 309 min Axo6i. [lin gac BeneHHS po3BigKu
nBa aHriiiiceki ¢peratu 20 uepBHst 1855 p. mimipsa-
aucst Ha MiHax HoOens, mpudoMy onuH i3 HHX
mixipBaBcs ABiui. Manuii 3apsiz He 3aBJaB HaJITO BEJIH-
KX YUIKOKEHb, MPOTE ICHXOJOTTYHUN e(deKT BH-
SIBUBCS HACTUIBKH CHJIBHHM, 1[0 OLIbIIE YKOJCH BOPO-
KU KopaOenb 10 KiHIls BilfHM He HaBa)XHUBCS HaOIH-
sutucst 1o Kpommranra. KpiMm Toro, miHm Oymwm
BUCTaBIICHI TakoX i B YopHOMY MOpi — y Trpii JyHato,
Juinposceko-by3pkoMy numaHi, y pationi Kepdi. Yeb-
oro Ha 000X TeaTpax BOEHHHUX JIiii pocisHaMu OyII0 BU-
CTaBJIEHO OJM3BKO 3 THC. MOPCHKHX MiH.

VY 1859 p. TexHiuHe OIOPO BIiCEKOBOrO MiHicTEp-
crBa CIIIA po3poOuiIo mij KepiBHULTBOM IeHepall-
Mmaiiopa I'enpi Xasieka MpoeKkT MiHHM, sIka BUCTPHOYE
Ta HABOJAUTHCS 3 MYHKTY yIpaBiiHHs. Y 1epioa rpoma-
ISHCBKOI BiliHY Mixk [TiBHiuHMMH Ta [TiBAeHHUMU 11ITa-
tamMu y niepiox 1861-1865 pp. minHa 30posi 3Haifiuia
IIMPOKE 3aCTOCYBaHHS, X04a IIEPEBAKHO IUIIXOM iM-
npoBizaliii. Jlo TOro x BUKOPUCTAHHS MiH MaJl0 BUMY-
IICHUH 41 BUMAAKOBHH XapaKTep: A0 HUX BIABAJINCS
TOJIi, KOJIM HE 3HAXOAWIH IHIIOTO Croco0y 3yMUHHUTH
MPOTUBHHKA. AJle pe3ysIbTaTH 4acTo Oynu 3HauHi. Tak,
1 yac kammanii 1862 p. npu oGoponi Mopkraysa (y
mTati BipmkuHis) conmatu-koHdeaepaTH TeHepaia
T"abpiens Paiinca, 310paBmim Kinbka AECATKIB rapMart-
HUX 60MO 1 TpaHaT, 10 HE PO3ipBAIUCS, TIEPETBOPIIIN
iX Ha IMIPOBI30BaHI MPOTHUIIXOTHI MIHU TIEpe]] pey-
ToM Ne 4 [8]. BrpatuBmm Ha nux MiHax 70 IBOX pOT,
50-f HbIO-HOPKCHKUI MIXOTHUH MOJK 3MYyIIEHUH OyB
BincTynutu. PaiiHe, SKWH KepyBaB BiIXOJOM BIiHCBK
koH(Deepatis i3 MopkrayHa, BCTAHOBHB Ha I0pOrax 3a
CBOIMHM YaCTMHAMH KibKa JECATKIB BUHAWAECHHX M
min. Lle 3ipBano nepeciiyBaHHS THX, XTO BIJCTYyIaB i

J0o3BoNIIIO KoH(peneparam Oe3 Brpar xiiitn no Piu-
MoHpaa. Jlo KiHIg BiiHN KOH(eAepaTH BUCTABUIA HAB-
koo Mict Piumonn, Yapncron, Mobaiin, CaBanHa Ta
BiaMIHITOH KUJIBKA THCSY MIH, SKI IIJIKOM MOJKHA
Ha3Batu mnpoTunixotHuMH. Illmpoko 3acrocoByBamn
MiHH Bilickka reHepaiiB Pooepra Jli Ta xerimca Ctio-
apra.

HaiigyacTime BUKOPHCTOBYBABCS CIIOCIO MifpHUBY
MiH 32 JIOIIOMOTOI0 IIHYPIiB, MMPOCOYCHUX CEIITPOIO 1
HaTEePTUX MOPOXOBOIO M’SIKOTTIO, ajie 1HOJMI 3acTOCO-
ByBaJlM TaKO)X HATUCKHMH abo0 HATSDKHUHA crociO
iHimianmii.

Bsumky 1862-1863 pp. Paiine micns HU3ku HEBIa-
JHX CIIpoO, MiJ Yac SKUX BTPATHB JIBa MAJBII MPaBOl
PYKH, BHHAHIIIOB 3aNlaJIbHUH MPUCTPIH, IO CKIIamaBcs
3 TpyOKH, 3aIIOBHEHOI CyMINIII0 OEpPTONETOBOI couIi,
cynmpdiny cypmmu Ta Omroro ckma. Ilim TpyGouKoro
3HAXOIWMBCA MITHUN KamCyib, 3’ €THAHUHA 3 KOPOTKUM
3ananbHUM mHypoM. [Ipu THcKy Ha TpyOOUKY 13 cHiI010
OJIM3BbKO TPHOX KJIOTpaMiB CyMilll criajiaxyBasna Ta IiJi-
puBaja Karcyib. Big HOTro crianaxyBaB 3amaiiOBajb-
HHU LIHYp, a BiJ IIHYpa — 3apsa MiHH. TakuM 4MHOM,
I"abpienst Paiinca MOKHA BBa)KaTH BUHAXITHUKOM MiH-
HOTO TEPTKOBOTO MiJpUBHHKA HaTUCKHOI nii. Pasom 3
TUM CJiJ 3a3HAYHTH, II0 B €Bpomi moaiOHI po3poOKu
pO3TOYan¥cs paHilie, HiXK B AMEpHIIi, alle Ha TOH Jac
BOHH He OyJT BUKOPHCTaHi €BPOIICHCEKIMH apMisiMH.

V 1eif ke 9ac 3HAWIUIA 3aCTOCYBAaHHS MiHH, IO
3HAYHO MI3HIIIE CTaTy IMEHYBaTUCS TPOTHTPAHCIIOPT-
HuMmu. Taki MiHH conmaTu reHepana PaifHca 3acToco-
BYBaJIM TIPOTH KiHHOTH Ta apTuiepii Bilicbk reHepaina
[lepmana Ha moporax y mrati Miceiciri, a coaaTi re-
Hepana Yinepa — Ha oporax ao Mict CaBanHa i [ToTo-
tarmio. Y Tiil BiiiHI 3’SBWJIMCS TepIIl MIHU-IIACTKH.
Tak, MiHOO, 3aMaCKOBAHOIO MiJ] IIIMATOK BYT'LLIsL, OYB
iAipBaHUA MTaOHWUH MaporuiaB reaepaina batepa, mo-
torieHi napormasu «Chenango» Ta «Sultanay. Bigomi
TaKOX MiHU, 0()OpMIICH] y BUTIISI IepeB’ THOT KOJIOIH.
Kondeneparn ycmimHo 3acTocyBai MiHH HATHCKHOT
nii Ha 3ami3HULi. Bigomi sk MiHIMYM [OBa BHUIIaJIKH,
KOJIM BHACNTIOK WiJPWBY HA TaKWX MiHaX 3a3HAIA
aBapii HABAHTAXXCHI MOT3M JKUTEIIB MIBHOYI B INTATI
Tennecci. [1[o6 npoTuaisiTH MiHAM Ha 3aJII3HUII, 1HKe-
Hepu apMil KUTENB MIBHOYI CTBOPWIM INEpUIMH B
icropii minnmii tpan (flatcar). Bin noBinbHO pyxaBcs
nepe/1 JIOKOMOTHBOM 1 IiipuBaB Oyab-siki Minu. He3pa-
JKarouu Ha Bee 11e, y 50-1i ta 60-Ti poku XIX cT. cyxo-
IMyTHI MiHA MPOAOBXXYBAJIN 3aJIUIIATUCS IMIIPOBiI30Ba-
HUMH, TOMY 1110 iX CTBOPIOBAJIH IMiAPYYHUM CIIOCOOOM
okpeMi yMminbIi. Tpeba Takok 3a3HAYHUTH, IO JKOJTHA
apMis CBITY He BHSBIISUIA IHTEPECY 1O MTOJIEOBOI MiHHOT
30pOi BUIIE PiBHSA OKPEMHX TUBI3IH.

[NepmM, XTO BiIKpUB HOBI BUOYXOBI PEYOBHHH,
0yB ximik-(ppanmy3 A. Bpakkono. Bin y 1832 p. cripo-
OyBaB 0OpPOOUTH KPOXMaJIb 1 BOJIOKHA JEPEBUHU a30T-
HOIO KHCJIOTO. Y pe3ynbTaTi bpakkoHo oTpuMaB pe-
YOBHUHY, SIKY Ha3BaB KCHJIOIIMH, alieé HE BUIPOOYBaB
foro gk BuOyxiBKy. Mocmigm BpakkoHO mHOBTOpPHB
¢dpanmy3pkuii Ximik [lemrys, 00poOHBIIN KUCIOTOIO 1IIE
it manip. Oxnak [lemys He 310raqaBCs i AMAIATH OTPH-
MaHy pPEYOBHHY, SIKOIO BHSBWJIAcS HITPOKJIITKOBHHA.
Hapemrri, y 1846 p. HiMenp 1llen6en cTBopuB mipok-
CHJIIH, 301JIBIIMBIIN KIJIBKICTh a30THOI KUCJIOTH I Yac
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00poOku 6aBoBHH. OfHAK MIPOKCHIIIH Y YUCTOMY BH-
TJISI/11 BUSABUBCSI HEOE3TIEUHUM AJISI 3aCTOCYBaHHs. J]0B-
TUil 9ac crpoOu BUTOTOBUTH 3 HHOTO TIOPOX Oyiu 6e3-
ycmimanMy. [ToBeninka mipokcuniny Oyia Hemepenoa-
gyBaHoio [7, 8].

[apanensHo y 1846 p. BinOymacs me ogHa 3Ha-
MeHHa IoJisl B icTopii BUOYXOBHX pedoBHH. [Tamienp
Acxkanio Cobpepo 3 M. TypiHa oTpuMaB HiTporJine-
PHH, SIKUi 32 CBOIMH BJIACTHBOCTSIMH BHSIBUBCS HECTIH-
kuM. Cralinmi3yBaTH HOro 3Mir BiJOMHH HIBEICHKUIA
ximik Anbdpen Hobens. [31]. Bin 3moragascs, 1mo ayT-
JIMBICTh HITPOIJIILIEPUHY MOXHA 3HU3UTH, 3MIIIABIIN
foro 3 iHEPTHUMH pedoBHHAMH. [ 0JI0BHE, 0O BOHU
Oynu mopucTi Ta BOMpanu HiTporainepua. Hobens Ta-
KO>K BUSIBUB 1HIIMIA CYTTE€BUIN HEAOMIK HITPOTIIIEPHHY
— HE3PYYHICTh pinkoi BHOYXiBKH, y 3B’S3Ky 3 UHM
BUPIIIINB 3aCTOCOBYBATH HITPOTIIIIIEPUH y CYMIIII 3 CH-
My49UMH 200 MOPUCTHMHU PEUOBUHAMH.

IneansHuM MaTepiaiom Juist 3MilTyBaHHS 3 HITPO-
TJIIEPUHOM BUSIBHBCSI Ki3eNbryp, MyXKa CBITJIO-KO-
puyHeBa mopona. 7 TpaBHs 1867 p. «auHaMmiT, abo
BUOyXO0BHil mopomrok HobGess» OyB 3amaTeHTOBaHUI B
Amnrnii, motim y IBernii, Pocii, HiMeyunni Ta iHImx
kpainax [8, 20]. [lunamit — Opu3aHTHA, a HE MeTalbHa
BHOYXiBKa, 1 TOMY HEto He 0yJI0 3MOTH 3aMiHHUTH MTOPOX
y rapMmarax. AJe Ui CIOPSDKCHHS CHApSIIiB 1 MiH i
He Oyno piBHUX. CHapsaIu nepioxy (GppaHKO-TIPYCCHKOT
BIiHH, CHOPS/KCHI TUHAMITOM, MiJ 4ac BHOYXy Aa-
Bai| Bke He 2-5, a 20-30 ynmaMkiB. A TOJIOBHE, BiH HE
GosiBcs BoJoTH, SIK 4opHWH mopox. Ciigom 3a am-
HaMiTOM OyJIi po3po0JieHi Ta BIPOBaXKEHI y MiPUBHY
crpaBy BHOYXOBI PCUYOBHHM Ha OCHOBI amiadHOl
cenitpu. He3Baxkaroun Ha Te, 1110 caMy aMia4yHy CeliTpy
BIZAKpHUIIH 11Ie B yack Benukoi dpaniy3skoi peBosouii,
3MimatH ii 3 ToppoBUM MuIIOM abo 3 IHIIMMH TOpPIO-
YUMH J00aBKaMHu 31orananucs ymire y 1867 p. Brim,
JUIL MIHHOi CIIpaBH BHOYXOBI PEYOBHHU Ha OCHOBI
amiavHOi CeNTpU Majo MiIXOAATh Yepe3 Te, 0 BOHU
BTPaYarOTh CBOI BUOYXOBI BIACTHBOCTI IPH BOJIOTOCTI
BCHOTO B 2-3%, a TaKOXX IpU TpUBAJIOMY 30epiraHai —
BHACIIJIOK 3JI€XKyBaHHSI.

[Mouunarouu 3 1885 p., dpanuy3pkuii Buenuii I1.
A. ®aB’e Ha OCHOBI aMia4HOI CEJITPU CTBOPUB HU3KY
pi3HMX BHOYXOBHX PEYOBHH, Ha3BaHMX aMOHITaMH Ta
JIMHAMOHAMHU.

VY 1873 p. nimeupkuit BuHaxiguuk llnpenrens
BUraJiaB croci® migpuBaHHs (3 JOMOMOIOI0 JI€TOHA-
Topa) BHOYX0BOi pedoBuHH [32], Bimkpuroi me y 1771
p. sk OapBHHKA — TIKPHHOBOI KHCIOTH (200 TPUHITPO-
tdenomy). ¥ mepion 1890-1900-x pp. miKpHHOBY KHC-
JIOTY CTaJIK BUPOOJATH B Pi3HUX KpaiHaX CBITY MiJ pi3-
HUMH Ha3BaMM: «Iimit» (B AHDID), «MemHITY (Y
Opanmii ta Pocii), «meptur» (B Itamii), «mmmosa» (B
AnoHif) 1 T.11.

TpuHiTpOTOIYON BrIepIIe OTPUMAHUH 3YCHIIISIMUA
HiMelpKoro Ximika BimsOpanma me y 1863 p., ane
JIIIe Ha moyaTKy XX CT. BiH 3HAWIIIOB 3aCTOCYBAaHHS B
sikocTi BuOyX0Boi peuoBun# [ 1.33]. Po6otu oo oro
OCBOEHHS TOB’si3aHI 3 IM’SM HIMEIBKOTO iHXeHepa
ximigyaoi mpommucnoBocti P. Kacra. Came Kact y
1905 p. otpumas niepuri 100 T HOBOT BUOGYXiBKH. i 3a-
CeKPeTWIM Ta BUITYCKaJIM MiJ HEWTPAIbHOIO Ha3BOIO

«TPOTWID. AJle B)X€ HACTYIIHOTO POKY TAEMHHIIIO TPO-
THJIY PO3mU(pPYBaB POCIHCHKUI OQillep-apTHICPUCT,
kamitan B. . PaynroBchkmii. 3aBasiki HOro eHEpTiii-
HUM 3YCHIUISIM HOBY BHOYXiBKY He3a0apoM CTaji BHU-
pobusitu B Pociiicekiit immepii.

VY 1891 p. y Benukiit bpuranii po3pobmnu 6e3-
JIMMHUA# TOpoX Mapku «kopaut» [1.34], mo sBise co-
0010 CyMIII HITPOTJILEPUHY, MIPOKCUIIHY Ta MiHe-
panbHOTO IacTrdikaTopa-croBiibHIOBavYa. Bin crpa-
BUB CIIPaBKHIO PEBOJIOLII0 Y BIHCBHKOBIH crpaBi Ta
TIOBCIO/IHO 3aCTOCOBYEThCS Aoci. OTxe, BXKe y mepiof
1860-1880 pp. MiHHa 30posl MOTJIA CTaTH MOTYXHHUM
3acobom 30poiiHoi 0OpoTEOH. Y Ci KOMITOHEHTH, HE00-
XiHI IS TAKOTO TIOBOPOTY TOiH, TaM Oynu. Aje 1ie
cTajmocsi HabaraTo mi3Hime, jmume mig gac [pyroi
CBITOBOI BIfHH. A 10 THX Tip MiHHOIO 30po€ro, 5K i
paHille HeXTyBaJIM, BAAIOYHCH [0 HEl JIMIIE B OKPEMHX
Bumnaakax. Hanpuknan, y CIIIA micins 3akiHIeHHS TPO-
MaJITHCBKOT BiifHM, HE3Ba)Kal04y Ha Te, IO MIHH JI0-
BEJIH CBOIO €(DEKTUBHICTb, BIAMOBIIUCS BiJl HUX. MiHU
odiuiitno 3’ siBusHcs Ha 030poenHi apmii CLIA numre y
1941 p.

VY 1876 p. cayx00Belb HIMEI[LKOTO aJMipaiTeii-
CTBa imkeHep ['epll BHHAWIIOB SKIPHY MiHY, CIIO-
PAMKEHY TPOKCHINHOM. 3apsi MipOKCHITiHYy BUOYXaB
BiJl €JIEKTPUYHOTO AETOHATOpa. AJle TpaJuLiiHa rajib-
BaHiYHa OaTtapes Oyna BincyTHs. 3amicTh Hel Oynu Tpu
CyXi BYTUIbHO-IIMHKOBI OaTapei, MOMIIIeHi i TppoMa
CBHHIICBUMH KOBITAYKaMH, III0 BUCTYTIAJIN HaJ KOPILy-
COM MiHH. Y KOBNAYKaxX 3HAXOIMIINCS CKIISHI aMITyJIl
i3 cipuaHOl0 KHCIO0TOK. KoM CBUHIIEBUH KOBIAYOK
IIPH 3iTKHEHHI 3 KOPITycOM KopalJisi SMUHABCS, aMITyJia
po30uBanacs i eJIEKTPOJIIT NOTPAILIsB y OaTapero, sKa
MHTTEBO BUPOOJISUIA CTPYM, IO IiJPUBAB JETOHATOP
[35].

Po3eumok minnoi 30poi na nouamky XX cm.

[Mouatox XX CT. XapakTepu3yeThCcs HAsBHICTIO
yCiX TepemyMoB A PO3BUTKY MiHHOI 30poi. Ha-
SIBHICTb TAaKTHKH 3aCTOCYBaHHS IH)KCHEPHUX OO€NpH-
MaciB, MOTY>KHUX BHOYXOBHX PEYOBHH 1 HAIIIHUX 3a-
cOOIB MigPUBaHHS, a TAKOK PO3BHHYTA IIPOMHUCIIOBICTh
NOBUHHI OyJM 0 Ha/JaTH MOTYKHOTO TOIITOBXY B HO-
JAIBIIOMY PO3BUTKY MiHHO-BHUOYXOBHX TPHCTPOIB.
Aune y Toii yac BIfiCbKOBI NPUALIAIN HAWO1IBITY yBary
PO3BUTKY apTuiiepii. MiHU 3aCTOCOBYBAJIH MEPEBAKHO
B IIJISIX 000POHH 1 3/1e01IBIIOTO TO1, KOJIH OYJIH BUKO-
pucTtaHi Bci i 3acodu 30poiiHoi 6opoTeou. ToOTO
LIeH mepio]] MOJKHa Ha3BaTH MEPioJIoM «3acTOI0» B PO-
3BHUTKY Ta 3aCTOCYBaHHI MiHHOT 30pOi.

TakTuka MiHHOT BiffHH aKTHBHO 3aCTOCOBYBAJIACS
i gac [lepmroi cBiToBoi BiitHH. 3 oceHi 1914 p., komm
[epma cBiToBa BiifHa HaOyJa MO3UIIITHOTO XapaKTepy
Ha HaMOIMXK4i YOTUPH POKH, apTHIIEepis cTae Oe3CHIIb-
HOIO Tiepe] OiHgaKaMu Ta KOJIOYHM JPOTOM, 3raja-
FOTh 1 TIPO Tia3emMHi MiHu [36].

@dyracu MPOMHCIOBOTO BHUI'OTOBJICHHS I1OYAIIU
HAJXOTUTH HA 030PO€HHS POCIHCHKOT apMii Ha MOYaTKy
1915 p. 31e611BIIOTO B IKOCTI OCHOBHOT'O 3apsily B HUX
BHUKOPHCTOBYBABCSl YOPHHUI IOPOX, 3HAYHI 3amacu
sIKoro e OyiM B pociiicbkux apceHanax. Bonn manmn
Ha3By «Benukmii mpanHenbHui ¢yrac»y Ta «Mannit
LIparHeIbHUH Qyrac» i 3aCTOCOBYBAaJIMCS B KEpOBa-
HOMY BapiaHTi.
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3 METOI0 10JI0IaHHS LIUILHUX 3arOPOJKEHb carle-
pamu OyJI0 po3po0JIEHO YUMAIIO 3Pa3KiB MOJTOBKEHHUX
3apsniB BUOyXxoBux pedoBrH. Cepesl HUX MiHa-3apsij
yHTep-odinepa CeMeHOBa, NIPWIAN-Bi30K PITOBOTO
CaBenpeBa, pyximBa MiHa CigenbHHKOBA, MOB3Ydi
Mmian Kanymkina i Jlopomina, MiHa-KpOKOWI TIOJIKOB-
Huka Tomkymina [1.8]. Taki imkeHepHi Ooempumacu
Oynu BKpail HeOOXiTHHUMHU Ha TOW Yac, OCKIIBKH BHT-
para apTHIEpIHCHKUX CHAPSIIIB ISl HPOPOOJICHHS IPO-
xoxy mmpuHoto 5-10 M gocsrana kinbkocti 150-250
HITYK.

[TpopoGiieHHsT TPOXO/iB BpyUHY B HEBHOYXOBHX
3aropo/KEHHAX i LIIJIBHAM KyJIEMETHAM BOTHEM
Oyno (akTHYHO HEMOXKIMBHUM 3aBHaHHsIM. [IpoTe po-
3BUTKY MiHHOI 30poi, SIK TaKTHYHOTO 3acoly, Ilepmia
CBITOBA BiifHa Bce X He crpusuia. Lle Oyio ciprrauHeHO
THM, [0 KyJIeMEeTH Ta apTmiepis Habarato edek-
TUBHIIIIE MOTJIM CTPAMYBATH IiXOTy MPOTUBHUKA, HIXK
MPOTUMIXOTHI MiHH. JIMIe MiHyBaHHS 3aXOIUIEHHUX HO-
3MLIH TPOTUBHUKA IIPH BIIXO/1, SKIIO BIH KOHTPATaKy-
BaB IEpPEeBAKAIOUYNMH CHUIIAMH, MOXHa OyJIo BifHECTH
JI0 TAKTHYHOTO npuiiomy 6oto. Toai MiHaMH HATHCKHOT
Jii Ta MiHAMHU-TTACTKAMK MIHYBaJIH TpaHIiei, OiHIaxi
Ta 1HII CHOPYIHU 3 METOI YTPYIHHUTH BUKOPHCTAHHS
MPOTUBHUKOM HOTO X TpaHIIEeH Ta 000POHHUX CIOPY 1.

[lepenamHOIO aTOIO I PO3BUTKY MiHHOI 30poi
crama 15 BepecHs 1916 p. [36] micnma Hamamy
AHTITIMIIMU Ha TIO3HIIIT HIMEITPKHUX Bilickk Ha piuri Co-
MMa 3a JOOMOTOF0 32 TaHKIB, YHACIJOK 9OTO HiMEI[b-
kuii ppoHT OyB IpOpBaHUII HA MIMPHHY 5 KM i B TIH-
6uny — 10 40 kM. Ha Toii yac He iCHyBaJO MPOTUTAH-
KoBHX 3aco0iB. Hi kynemern, Hi rapmatu e(eKkTHBHO
MPOTUCTOSATH TaHKaM He OyJM 3aaTHi. [IpoTHuTaHKOBHX
rapMar 1ie He iCHyBasio. €MHUM e()EeKTHBHUM IIPOTHU-
TaHKOBUM 3acO00M BUSIBWIMCH MiHM. Crouatky B
SIKOCT1 MPOTUTAHKOBUX MiH HIMEIIBbKi BifichKa 3aCTOCO-
BYBAJIM apTHJIEPIHChKI CHApsIM, IO BEPTHKAIBHO 3a-
KOITyBaJIMCh Y I'PYHT, 3aJIUILIAIOYH ITiJPUBHUK BHIIIE 10~
BepxHi 3emii. Ha miIpuBHUK HakIagajach TOKa, sKa
MacKyBaJlach JIEPHOM. 3T0JIOM BOHHM 3aCTOCOBYBAJIH
JiepeB’ sIHy SAIIAKOBY MiHY, sika Maia po3mipu 36x41x5
cM 1 Macy 5.5 kr. Hotupu kijiorpamu BUOYXIBKH yKJIa-
JIaJTd B SIIUK, KA 3aK0myBaBcs Ha 25 cMm. Taka MmiHa
MIPUBOIMIIACH B JIi10 38 IOTIOMOTOIO PyYHOI IpaHaTH, 10
SIKOT MiJIXOIUB BiIPi30K AETOHYOUYOTO IIHYpPa, IO IPO-
XOJIMB 4Yepe3 CTIHKY siuka. [licis Hai3my ryceHuiero
TaHKa MiHa MiApuBajach. TakoXX MOXIHMBHM OyB
BapiaHT KEPOBAHOTO 3aCTOCYBAHHS MiHH. Y 3B’S3KY i3
HEHAMIMHICTIO Ta HEeOE3NEKO HECAHKIIOHOBAHOTIO
CIpAaIfOBaHHS TAKUX MiH, HIMEI[FKOIO apMi€ro OyII0 po-
3po0JIeHO TepIie MPOMUCIOBE BHPOOHHUITBO CTaH-
JapTHOI MPOTUTaHKOBOT MiHU. BoHa ckiananacs i3 ge-
peB’stHoTO smuka po3mipamu 33x23x15 cm. B sxocTi
OCHOBHOTO 3apsy BUKOPHUCTOBYBABCS MiPOKCUIIIH Ma-
coro 3,6 kr. B sixocTi miApMBHMKA 3aCTOCOBYBABCA Jie-
peB’siHuI OpyCOK, IO MiANUpaBcs MPYKUHOIO, ToTIe-
PEeK BEepXHBOI KPUIIKKA MIHU Ta IiJ] THCKOM T'YCEHHII
TaHKa OMyCKaBcs BHU3 [8].

Himusimu po3po6iieHo nepmmii crangapT MpoTH-
TaHKOBOTO MIHHOTO MOJS — JBa-TPH pSAM MIiH 3
BIACTAaHHIO MK HHMMH CKjJagaiga 2 M, BIJCTaHb MIXK
MiHaMH B psifi — Takox 2 M. KpiM Toro, BoHM IiHAILIH

BHCHOBKY IIPO T€, 110 YCIIIIIHE 3aCTOCYBaHHS IPOTH-
TaHKOBMX MIiH MOXJIUBE TIpH JOTPUMAaHHI JBOX
000B’SI3KOBHX YMOB: MiHW ITOBHHHI BCTAHOBITFOBATHUCS
y IBa-TPH AOBTHX PSIX, TOMY IO OKpeMi MiHH abo He-
BEHKI TpymH MiH HE € JOCTaTHhO e(PEeKTHBHUMH,
MiHHE TI0Ji¢ TIOBHHHO NPUKPHBATHCS BOTHEM 31
CTpLTeNBKO1 30poi Ta apTUiIepiero, MO Ma€e YTPYIHUTH
€BaKyallilo eKillaKy YpakKeHOTo TaHKa 1 He 103BOJIUTH
OyKCHpYBaHHS TaHKa B THJI, @ BOTHEM apTHJIEpil o1-
KOJKEHHUH TaHK TIOBHICTIO BUBOJUTHCS 3 JIafy.

Mopceki MiHu mpotsirom yciei Ilepmroi ciToBoi
BifHM BUKOPUCTOBYBAJIHCS SIK 00OPOHHUI 3aXij IPOTH
HIMEILKUX MiABOIHUX YOBHIB [37].

Y Mi>)KBOEHHHI TIEpi0/T MPOBITHIUMH KpaiHAMH PO-
3po0isIach Ta yAOCKOHATIOBAJIACh TAKTHKA 3aCTOCY-
BaHHS MiHHOI 30p0i, 3’ IBIIINCS HOBITHI 3pa3Ku iHXe-
HEpHUX OO€MpHUIIACiB, a ICHYI0Yi — YTOCKOHAITFOBAJIHCS.

Minna 36pos ¢ nepioo /[pyzoi céimoeoi gitinu.

[MTowarok [Ipyroi cBiTOBOI BifiHM HE MPOTHO3YBaB
HIMPOKOMACIITA0OHOT0 3aCTOCYBaHHsS MIHHOI 30poi. 3
aKTHMBizaliclo BiiHM mpotn Ppanuii HiMenbKo-(ha-
HIMCTCHKI BIMChKa JIOCUTH YCIIIIIHO 3aCTOCOBYBAJIH Ka-
cetHl 6oMOu-Minn SD-2 [38] npoTu aHrio-¢paniy3s-
Kol MIXOTH, ONMHMPAIOYKMCh Ha JIOCBi YCHIIIHOTO 3a-
CTOCYBaHHSl JaHUX OOEMPHIIACiB HPOTH MOIBCHKOL
kaBasepii. @paHiry3pKi MiHI BHABHIINCS BKpail Heoc-
KOHAJIUMH Yepe3 TirpOCKOMIYHICTh aMiadHO-CEIITPO-
BOl BHOYXIBKH, IO MICTHJIacs B HHUX. AHTTIHCBKAN
eKCIEeTUIIITHAN KOPITYC MiH HE MaB 30BCIiM.

3 mowarkoMm Jlpyroi cBiToBOi BiiHM y Bemmkiit
Bpuranii He Oyno (axiBIiB 3 yCTAaHOBKH MiHHO-BHOY-
XOBHX 3ar'OPOJKEHb, 2 MIHYyBaHHS IPHOEPEKHOT CMYTH
NPOBOJIMIIOCH HEKBaNi(hikoBaHUMH (axiBISIMU 3 BUKO-
PHUCTaHHSIM MOCHILTHO BUTOTOBIEHNX MiH. Dikcamis Ta
MapKyBaHHsI MIHHHX IOJIIB HE ITPOBOAMINCH, MiCLICBE
HaceJIeHHsI PO MiHYBaHHS He monepemkanocs. Lle
MIPU3BOJMIIO JI0 YHMCIEHHHMX BTpaT SK cepel KoMOa-
TaHTIB, TaK i cepe]] HeKOMOATaHTIB — IUBUIHHOTO Hace-
nenHs. Y ceprHi 1940 p. y Xomi «OUTBH 32 AHTIIO»
HIMII TOCTIHHO BHKOPHCTOBYBAJIM aBiaboMOW 3 mif-
pUBHHKaMH YIOBUTEHEHOT Iil (Bixg 6 mo 72 rox.). Taki
60MOM MOXHA NEBHOI0 MipOI0 BBa)KaTH 00’ €KTHUMH
MiHaMH.

L1i ¢paxTu mopoauiay BKpail HeraTuBHE CTaBJICHHS
JI0 MiHHOT 30pOi cepe/T aHTJIiHIIiB, 10 HE CIIPUSLIO ii po-
3BUTKY B OpuTaHchKiii apmii. [Ipote, 3 ornsiny Ha 3a-
rpo3y BTOPTHEHHs HIMIIIB, MiHYBaHHs HiBIEHHUX Oe-
periB bpurawnii TpuBamo mo mira 1943 p. [38]. Iicmsa
TOTO BUHHUKIIA IOTpe0a 3HITH YaCTUHY MIHHUX IIOJIB 1
MIEPEMICTHTH iX Ha OLTBII 3arpo3nuBi HarpsiMku. e 3a-
BIAHHS BUSBIIOCH (DAKTHIHO HEMOXKIMBUM 4Yepes3 Te,
IO ITiJ] 9ac MiHYBaHHS y aHTJIHIIB HE BENOCS 3BITHOT
JokyMmeHTanii i Oyma BigcyTHa Mmeroamka (ikcarii
MiHHUX TomiB. Lle croHykamo aHriiiiceke BilficbKOBe
MIiHICTEPCTBO BXXHUTH HEBIIKIAAHUX 3aXOJiB IIOA0
BIIPOBAKEHHSI CTAaHAAPTY 3BITHOCTI PO MiHHI ITOJIS Ta
po3po0IeHHs 3ac00iB MOUTYKY MiH.

Ha adpuxancekomy TeaTpi BOEHHUX AiH po3rop-
HyJHcsi OCHOBHI monii [lpyroi cBiToBOi BifiHM Yy
[TiBHiuHi# Adpuui. MacoBoMy 3aCTOCYBaHHIO TaHKIB
CIIpHsijIa MajlolepeciueHa MiCIeBICTh 1 BKpal ycKia-
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HIOBaJla OpraHi3aiio o0OpOoHH, sSKa HE MOTIJa CIupa-
THCS Ha IpUpOIHi nepermkoan. Llel ¢akrop cras npu-
YMHOIO IIUPOKOTO BUKOPHCTaHHS MiH.

3 mouaTKoM Hamany HanucTchkoi HimMeuunnu Ha
CPCP minHa BiliHa 1moyana Ha0yBaTH MacoOBOTO Xapak-
Tepy [25, 38]. B ocHOBI oniepaTHBHOTO MUCTEITBA BEp-
MaxTy OyJO MacoBaHE 3aCTOCYBaHHS TaHKIB 1 Me-
XaHI30BaHUX BIHCHK. Y TOYATKOBUIl MeEpioj BilHU
CKJIQJIHUM MIUTAHHAM JUIS paJITHCbKOT apMil BUSIBHIIOCS
MUTaHHS 3yNWHEHHS YUCENIbHUX HIMEIBKHX TaHKIB.
[IprunHOIO 1BOTO OyNM BKpalk OOMEKEeHa KiJIbKICTh
PYYHUX NPOTHTAaHKOBHMX TI'paHAT, IUIIIOK i3 3amaiio-
BaJIBHOIO CYMIIIIIITIO T4 1HITIX MPOTHTAHKOBHX 3aCO0iB.
Jlime 3amaciB MPOTUTAHKOBUX MiH OyJIO JAOCTaTHBO.
[Ticng Toro, SK BUSABIIOCH, IO HasBHI MPOTHTAHKOBI
MiHH 3/1aTHI e(eKTHBHO OOpOTHCS 3 HIMEUBKOIO Opo-
HETEXHIKOI0, MIHYBaHHSIM 3alHSUIMCH HE TiNBKH BiCh-
KOBi imKeHepW, a I iHmI Kateropii BiHCHKOCITYX-
OOBIIIB.

V 1eit mepioj] po3BUBaacs TaKTHKA MIHHOT BIHH.
VYxe B cepnHi 1941 p. y mraTi 6aratboX pagsHCbKHX
JIMBI31H CTBOPIOBAJIMCS PYXOMi 3arOHU 3aropoJiKEHb.
3amac NpOTUTAHKOBHUX MiH TaKHMX 3arOHIB CKJIaIaB Bif
100 no 400 ox. ITonax 100 THC. NPOTUTAHKOBUX MiH
OyJI0 BCTAHOBIJICHO TIepel MEepenHiM KpaeM OO0OpPOHHU
M. Kuesa. [lepen Binxomom Biiickk 3 KueBa ta XapkoBa
Oyo 3milfiCHEHO MiHyBaHHS MICBKUX 3a0yHOB 00’€KT-
HUMHY MiHAMH i3 TepMiHOM yroBiTbHEHHS Bix 10 mo 120
ni6. IocritiHi mimpuBu OyaiBeNb, MOCTIB, 3aNi3HHIB
3MyIIyBald NPOTHBHMKA IIOBHICTIO a00 YacTKOBO
BiJTMOBHUTHCS BiJl BAKOPHCTaHHS ITuX 00’ €KTiB [39].

3HauHMil edekT Mana TaKTHKa MPUMYLICHHS
TaHKIB IPOTUBHUKA ITiJI BOTHEM MPOTUTAHKOBOI apTH-
Jiepii pyxaTucsi Ha MIiHHI TOJIS, MICJIA YOro MPOTArOM
JICKITBKOX TOJIMH PO3CTPITIOBAIN TAHKH, [0 BTPATHIIN
3[IaTHICTB JI0 MaHEBPY.

3 mepexo10M BEpMaxTy JI0 CTpaTeTiuHOi 000pOHHU
B3UMKY 1941-1942 pp. HiMenbKa apMist mogana 3acTo-
COBYBATH IPOTUTAHKOBI MiHH B 00’ €Max, IO HE TIOCTY-
nanucs PangHcpkiit apmii. Bixe Bmitky 1942 p.
HiMeIbKa apMisl OTpuMalia Ha 030pO€HHS HOBY IPOTH-
taHkoBy MiHy T.Mi.42 [40], 3acrocyBaHHs siKOI OyJ0
Habararto mpocririe, Hix 3 Minu T.Mi.35. I1s mina Oyna
MPOCTIIIO, POTE Majia GBI CTIKKUI 10 30BHIIIH-
Oro BIUIMBY KOpIycC. Y 3B’SI3Ky i3 TOCTPOIO HECTayero
OCHOBHHMX MaTepiajiB i BHPOOHMYHMX IOTY>KHOCTEH
HIMEIIbKI BifiChbKa IMOYaid BUKOPUCTOBYBATH JOCBIJ
PagsHCBHKOTO COIO3Y 11010 3aCTOCYBaHHS JJONOMDKHHUX
MiH, sIKi BiJIpi3HSUTUCS POCTOTOI0 KOHCTPYKIii, MOTIIH
BUTOTOBJSITH B MAMCTEpHSX, 1, HaBiTh, y BICbKaX.
[Iprkiangom € nepeB’siHa MPOTUTAHKOBA SIIMKOBA MiHA
«Holzmine  42» 3 migpuBHUKOM Z.Z.42 i
«Panzerschnellmine» [41].

PanstHCEKA apMist 3aCTOCOBYBaJIa IPOTUTAHKOBI Ta
MPOTHITIXOTHI MIiHM HE JIUINIE Tepel CBOIM MepenHiM
KpaeM i B IMOMHI 00OPOHM, a TAKOX HAMpaBisIa 10
HIMEUBKOTO THJIy IWBEPCIHHI TPymH, SKi MiHyBajH
MOXIIMBI NUISIXK BIZXOJy MPOTHUBHMKA Ta LUIIXH MO-
CTa4aHHs.

Jnst Ipyroi cBiTOBOi BiHM XapaKTepHO Te, IO
NPOTUTAHKOBUX MiH BCTAHOBIIOBaNOCS B 3-5 pasiB
Oimpmre, HiX mpotunixotHuX. Lle Oyno oOymoBiIeHO
3HAYHO OUTBIIMMM TPYAHOLIAMU OOPOTHOM 3 TaHKAMH

NIPOTUBHMKA, HDK 3 mixoror. [IpoTMmixoTHi MiHH
31e01TBIIOTO BUKOHYBAIH (DYHKIIIO 3aXUCTy TPOTH-
TaHKOBHX MIHHHX ITOJiB BiJl canepiB npoTuBHUKA. Ce-
pen pansHCHKUX MPOTHINIXOTHHX MIH ONHUMH 3
HaOLIBII MOMUPEHNX HA TOW 9ac MOKHA BBAXKHUTH J10-
CUTH TIPOCTYy ajie¢ eQeKTHBHY MiHy KPYyTroBOTO ypa-
xenrs [IOM3 i ¢yracay miny [IM/I-6, kopriyc sKoi
Mir OyTH BUTOTOBJICHUII HaBiTh y Bilickkax. BecHoro
1943 p. Ha 030po€HHS paAsSHCHKOI apMii HamidmIa
HOBa NpoTuTaHkoBa Jepes’siHa Mina TM/I-B, sxy Tex
MOJKHa OyJIO BUTOTOBJISITH y Bilickkax. Jlo cepenvHn
mita 1943 p. y paasiHCBKIiH apMiil octaToyHO OyJin BCTa-
HOBJICHI HOPMAaTHBU BCTAHOBJECHHS MIHHOTO IIOJIS.
BinmoBigHO MM HOpMAaTHBaM, MIUIBHICTH MPOTUTAH-
KOBOI'0 MIHHOIO MoJig ckiagana 550-750 miH HaA KM,
tioro rmubuHa — 100 M, gmrcno paaiB 3 um 4, Mix ps-
nmamu Bix 10 no 40 M, mix minamu 6-10 M. Pyxowmi 3a-
TOHHM 3aropo/UKEHb 3a IITaTOM Iependadanuch y
TIOJIKY, JMBi3ii, apmii Ta Oynu 00OB’SI3KOBUM €JIeMEH-
TOM 00OBOTO MOPSIKY BIAMOBIIHO 10 HOBHX OOMOBHX
craryris [8, 42].

PansiHcbka apmis Oynla OCHalleHa i1HXEHEepHO-
TAaHKOBHMH MOJIKaMHU I1Ie JI0 T0YaTKy KOHTPHACTYILYy Ha
Kypcbkiii ay3i. TexHika nux MoJKiB Bxe Toxi Oyna
OCHAIIIeHa KaTKOBUMH MiHHUMU Tpaiamu [1T-3. Takuit
Tpal BHUTPHMYyBaB A0 5-7 BHOYXiB 0e3 CyTTEBHX
YIIKO/DKEHb ATl ce0e, M0 JO3BOSUIO0 e)eKTUBHO JI0-
JaTh HIMEUBKi MiHHI TIOJIS, BIAIITOBYIOYH IMPOXOJH,
gepes SKi MOTIIH PyXaTHCs MMiX0Ta i 3BUYaifHi TaHKH.

Ha pansHCcBEKO-HIMEIbKOMY (pOHTI MiHHA BiifHa
He OOMeXyBajacsi 3aCTOCYBaHHSM NPOTUTAHKOBUX 1
OPOTHITIXOTHUX MiH. JlOCHTh mommpeHuM Oyio 3a-
CTOCYBaHHSl TPOTHTPAHCIOPTHUX MiH. OcobiuBo-
CTSIMH LIbOTO T€aTPy BOEHHHMX [Iiif OyJIO MIMPOKE BHKO-
pHUCTaHHS BEpPMaxXTOM 3aJli3HUYHOTO TPAHCIIOPTY TEPH-
topiero CPCP, a yaapu 1o 3ai3HUYHUX CITOTyYeHHIX
Oynr 0cOONMBO YyTJIMBUMH U1 HIMEIBKUX BIHCBHK.
31e01TpIIor0, MiHYBaHHSM 3aITI3HAIG 3aiiMaTiCs map-
TU3aHM 1 CIeIiabHi quBepciiiHi rpynu. [Topsix i3 mpo-
THUTPAHCIIOPTHUMH MIiHaMHM PAJSIHCBKI BilichbKa Ta map-
THU3aHH IIAPOKO BHUKOPUCTOBYBANM 00’ €KTHI MiHH.
BoHM mepeBaXKHO CKIAAATUCS 31 3HAYHOI KiIBKOCTI
BUOYXIBKH B PI3HUX YIIAKOBKaX 1 MiAPUBHUKIB CIIOBLIIb-
HEHOT [Iii, sIKi BUKJIMKAIK BUOYX MiHH 200 TIePESBOIHIH
i B 001OBE MOJIOKEHHSI MTICIIsl 3aKIHYSHHS BU3HAYEHOTO
qacy [43, 44].

Jocein pyroi cBiToBoi BiiiHM JOBIB, 11O 1OCTAT-
HBO JEKIUTBKOX IMiJPUBIB TaHKIB Ha MiHAX IS 3pPHBY
aTaku TaHKOBOI poTH. Tak, miIpuB Ha MiHaX NEKITBKOX
COJIIaTIB 3YIHHSB PYX POTH, a iHOJI i OaranpiioHy. Y
oMy, pyra cBiTOBa BiliHa CTaja MePiojoM PO3KBITY
MiHHOT 30poi. He 3Bakaroun Ha Te, 110 MPHHIMIIOBO
HOBHX 3pa3KiB MiH OyJio po3pobieHo He Tak OaraTto,
ajyie BOHU cTaju 0a3010 JJIs PO3pOOISHHSI IEPIIOTO T0-
KOJIIHHS TOBOEHHUX MiH. Takox y ne# nepios 0ymo po-
3po0IeHo Ta arpoOOBaHO TAKTHKY MiHHOI BiiHU. Bymo
BCTaHOBJICHO, 1II0 BMiJIe Ta MacOBe 3aCTOCYBaHHS MiH
3abe3meuyBalio CTifiKicTh 000POHH, a B HACTYIII 3a0e3-
revyBaio HajiiiHe NpuKpuUTTS QuaHris. BuznaueHo,
mo e(QEeKTUBHICTh MIHHUX IIOJIiB 3HAYHO 3pOCTaja,
SKIIO X MOEIHYBaJlM 3 BOTHEM IIPOTHTAaHKOBUX 3a-
co0iB. 3’sBHIIacs KiacuQikalist MiH 3a IPU3HAYECHHIM



Znanstvena misel journal Ne102/2025

37

(IPOTHTAHKOBI, NPOTHUIIIXOTHI, NPOTHTPAHCIIOPTHI,
MPOTUAECCAHTHI, MiHU-TTACTKY Ta 00’ €KTHI MiHH).

Po3eumok inscenepruux 6oenpunacis nicas Jpy-
201 c6imoeoi giitnu.

[IpoTsirom paHHBOTO MICISBOEHHOTO MEpiOny B
HU3I IPOBiTHUX KpaiH CBIiTY OyII0 3IiiICHEHO IPYHTOB-
HUH aHaNi3 3aCTOCYBaHHA MiHHOI 30poi B nepion Apy-
roi cBiToBOI BiliHu. HaliedekTuBHimI 3pa3ku MiH TOTO
yacy OyJI0 BUKOPHCTaHO SIK HMPOTOTHIH, JEI0 MO-
JIEpHI30BaHO 1 NPUIHATO Ha 030poeHHs. Takumu npu-
KJIaJlaMU CTaJlu paJsiHChKa MpoTHTaHKoBa Mina TM-46,
aMepuKaHChka MiHa M-15, anrmiiickka mina Mark 7,
AKi 32 (OPMOIO, pO3MipaMH Ta MPHUHIUIIOM Jii ITOX0-
TN Ha HIMEIBKY IpoTHUTaHKOBY MiHy T.Mi.42. Ce-
per TPOTUIIXOTHUX MiH, IPOTOTHIIOM SIKHX CTaja
HiMenbKa Springmine, BUSABWINCS pPagIHCBKI MiHHU
cepii O3M, amepukancbki M-16 1 Himenreki DM 31 [8].

Kopeticpka BifiHa 1950-1954 pp. crama mepmmm
3HAYHUM BiHCHKOBMM KOH(QUIIKTOM JIpyroi NMOJOBHHHU
XX cr. 3 moyaTtkoM IIi€i BifiHK MiHHA 30pOs 3aHINa-
Jacsi Ha piBHI pO3BUTKY KiHIs J{pyroi cBiTOBOI BiiiHU.
Jocsin Biiinu B Kopei Bka3zaB 0arathoM KpaiHam Ha Te,
1110 HasBHI MiHHM B)X€ HE BIJIOBiAJIM BUMOTaM 4acy i
notpe0yBaiy iX 3HAYHOTO BIOCKOHaNeHHs. Y PajsH-
CBKOMY COI031 B IIeit mepioq Oyno po3poOIIeHO HU3KY
MPOTHTAaHKOBHUX MiH, cepell Akux MiHu cepii TM-62,
10 CTOATh HA 030POEHHI B 6araThox apMisx cairy. Ix
Momudikamii mependavyany sk pydHUi cmoci0 ycra-
HOBKHM, TaK 1 3a JOIOMOIOI0 3aco0iB Mexasizailii.
Oxpim Toro, Ttaki mommikamii sk TM-62 [ (me-
peB’stuii kopryc) i TM-62 b (6e3 xopmycy) 3Ha4HO
3/IEIIEBIIOBAIIN BapTICTh TaKUX MiH [45].

3arajJbHUM BUCHOBKOM 13 pe3yJIbTaTiB KOpeHChKOT
BIlHM CTaJO YCBIJIOMJICHHS BCiMa CTOPOHAMHU TOTO
(axTy, 10 MIHM OCTaTOYHO CTAJIXU 0OOB’SI3KOBUM 1 J10-
CUTHh BaXXJIMBUM BHJOM 30poi, a MiHHI TOJS CTalu
HEBI'€MHUM eJleMEeHTOM cuctemu oboponu. Ilpm
POMY KOHTpPMiHHa OOpoThOa Ta MiHYBaHHS CTalll
00OB’SI3KOBUM €JIEMEHTOM TaKTHKH 3arajbHOBIHCHKO-
BOro 00r0. YCBiIOMJICHHS NHUX (PaKTiB CIPUYIUHUIIO
HEOOXIHICTh PO3POOKH HOBOI KOHIIETIII{ TAKTUKA Ma-
coBOro MiHyBaHHs. [Ipore BapiaHT yCTAaHOBKM MiH
«BPYYHY» HE JI03BOJISIB ONIEPaTUBHO 3aCTOCOBYBATH IIIO
TakTHKy. Came e CIPUYMHUIO MOTpedy po3rnoyatd
HOBHI1 eTan po3BUTKY MiHHOT 30poi — eTan MexaHizarii
YCTaHOBKH MiH.

VY neit nepion B PagsHchKOMY COI031 po3po0IIs-
Jach HU3Ka 3aco0iB JUII MEXaHi30BaHOTO CIIOCOOY
YCTAaHOBKM MiH. [lepmiMn HaMaraHHSIMH CTBOPHTH
Taki 3acO0M CTaN0 MPUKPIIUICHHS 10 33IHBOTO OOpTY
BaHTAXKHOTO aBTOMOOLISA JepeB’stHUX JIOTKIB. OCHOB-
HUM HEJOJIIKOM TaKkoro 3aco0y Oyia HeOOXiTHICTH 3a-
CTOCYBaHHS BIFICBKOBOCIYOOBIIIB 3 METOIO BCTAHOB-
JICHHSA B MiHM TiAPUBHHKIB, YCTAHOBKH MiH y IPYHT 1
MepeBeIeHHsT iX y OOHOBE TOJOXKEHHS. 3rojoM, Ha
3MiHY IM NPHUHANIIN MiHHI PO3KJIAIHUKK Ta 3arOpOA-
KyBadi, y KOHCTPYKIii SKuX OyJ0 yCyHyTO Iei
HEJIOJIK.

Po3BuTOK 32C00IB MOLTYKY MiH y IIICTIECATI POKH
MHHYJIOTO CTOJITTS CIIOHYKAaJIO J0 CTBOPEHHS MiH, 10
MaloTh HE3HA4yHy KUIBKICTb MeETaly y CBOiH KOH-
ctpykuii. Kpim Toro, 3’siBUimcst i JpuBHUKH, IIO CIIpa-
IIbOBYIOTH BiJl BIUIMBY Ha MiHy METaJIeBOTO IItyrna abo

MAarHiTHOTO ImoJisi MiHonrykaua. L{eit nmepion xapakre-
PHU3YETHCSI aKTHUBHUM PO3BUTKOM IMPOTHTAHKOBHX CIIO-
YaTKy TPOTHIHHIIEBUX, & 3TOJIOM 1 MPOTHOOPTOBUX
MiH, 110 OyJI0 00YMOBJICHO MPAarHEHHIM JI0 3HIKCHHS
BHUTPAT MiH Ta MiIBUIICHHS iX 00HOBOI €(PEeKTHBHOCTI.

Biitna y IliBzenHomy B’etHami B 1964-1975 pp.
XapakTepu3yBajllach BIJCYTHICTIO CYIUIBHOI JiHIT
(pOHTY, L0 CIPUYHUHHIIO CBOEPIIHY TaKTHKY 3aCTOCY-
BaHHS MiHHOT 30poi. B’eTHaMI1i He BCTaHOBJIIOBAJIH I10-
BHOL[IHHUX MIHHHUX TOJIiB, @ 0OMEXYyBaJIUCS BCTaHOB-
JIEHHSIM TPYIl MiH Ha Joporax i crexkax. B’eTkoHr
KOMIICHCYBaB  BIJICYTHICTh TaHKIB 1  Ba)KKOTO
030pO€HHS aKTHBHUM 3aCTOCYBAaHHSIM IIIXOTH Ta Be-
JCHHSIM BiffHM MapTU3aHCBKUMH METOJAaMH, a TaKOX
IIMPOKHUM 3aCTOCYBAHHSM MiHHO-BHOYXOBHX 3aTOpOJI-
JKEHb 1 HEeBHOYXOBHX NACTOK, IO YpPa)XXaroTb XHUBY
CHJIy IPOTHBHUKA.

B’eTHaMCBKa CTOpOHA MIMPOKO 3aCTOCOBYBAa Ca-
MOpOOHI BHOYXOBI HPHUCTPOI Ta NPOTHUINIXOTHI MiHK
yaciB Jlpyroi cBiToBoi BiMHM Ta HICISIBOEHHOTO
nepioay. Takox 4acTo BUKOPUCTOBYBAJIMCH TPOdeiiHi
IH)KeHEpHI MiHM, sIKi 3HIMaJM 3 MIHHUX TOJIIB apMmii
CIIA. OcraHHe OyJo CIPUYUHEHO TUM, IO aMEpH-
KaHII JOCHTh 3HEBAXIIMBO CTABHJIUCH 10 €JIEMEHTIB
HEBWITyYeHHs Ta IXHi MiHHI TTOJIS HE 3HAXOMWIIHCS TIiJ
TIOCTIHHUM CHOCTEPEXCHHSIM 1 MPUKPUTTAM. 3 4acoMm
B’€THAMIIl CTaJlM 3aCTOCOBYBAaTH MiHM HACTUIBKH IIH-
POKO, III0 aMEPUKAaHCHKNM BilicbKaM IOJJEHHO MPUXO-
JUIIOCH TIEPEBIPATH HAa HASBHICTH MiH MaiXe BCIO J10-
PpOHIO Mepexy. Y 1inoMy, BiitHa y B’eTHami ctana sic-
KpaBUM IPUKIAJIOM TOrO, IO 3a JOMNOMOTOK MiH
Mai’ke TOBHOIO MIpOI0  BJAIOCS ACHUMETPHYHO
HeWTpanizyBary nepesary apmii CLIA y pewri BuziB
30poi [46].

Y TOH ke uYac PO3BUTOK IPOTUHIXOTHHX MiH
BiZ0OyBaBCsl y JBOX OCHOBHHX HampsMKax. [lepmmm
HATIPSIMKOM OYJIO CTBOPEHHS 3acO0iB IUCTaHIIITHOTO
MiHyBaHHS. [HITMM — 3HA4YHE 3MCEHIICHHS (Di3MYHIX
po3mipiB Takux MiH. Ile cTBOproBano HHU3KY Oe33are-
PEUYHMX IIepeBar: 3HIKECHHS BapTOCTI MiH, CIIPOICHHS
mpobiieMHu MeXaHi3allil TPy YCTAaHOBIII MiHHHX OB,
30UIBIIEHHS IILHOCTI MiH Ha MIHHOMY TIOJIi, yTPY/-
HEHHSI [TOLTYKY Ta 3HEIIKO/PKEHHSI MiH CTOPOHOIO TIPO-
THUBHHUKA TOLIO.

IMicns GaraThOX HEBOATUX CIPOO 3aCTOCYBAHHS
pisaux Bapiamiii 6om6u-minn SD-2/AN-M83 3’siBu-
Jach MPOTHUIIXOTHA KaceTHa (yracHa MiHa HATUCKHOT
nii BLU 42/B «Dragontoothy, sika cTajia mpOTOTHIIOM
JUTS IMAPOKO BigoMoi Ha Teputopii kpain CPCP paxsa-
cbkoi MiHu [IOM - 1 «memoctka» [47, 48].

OTtxe, MiHHA 30pos Oyna i MPOJOBXKYE 3ajHIIa-
TUCSI BXJIMBUM (DaKTOPOM BeACHHS 30poiHOi 00-
poTHON.
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Currently, more and more specialists worldwide are using dental implants to treat patients with missing teeth
[7]. Along with the increasing share of dental implantology in the structure of dental care for patients with partial
or complete tooth loss, the requirements for the quality of implantation are becoming stricter [5]. According to
current perspectives, the key directions for the development of dental implantology include reducing treatment
and rehabilitation times, minimizing trauma during implant placement, lowering implantation risks, and increasing

the lifespan of implants.

Keywords: dental implantation, osseointegration, coating, functional loading.

One of the most promising techniques that aligns
with these requirements is the use of early functional
loading (EFL) protocols [8]. Unlike the classic delayed
loading method, which involves two stages, the EFL
method allows for the placement of a prosthesis on den-
tal implants earlier than the traditional healing period,
which typically lasts 3 to 6 months [10]. This leads to
obvious advantages of the EFL protocol—significant
reduction in treatment times, less postoperative limita-
tions in the first weeks after the procedure, and a de-
crease in the number of traumatic procedures [1]. More-
over, implant biomechanics research has shown that
proper distribution of the acting force direction contrib-
utes to faster osseointegration processes and increases
the long-term survival of the implant [4].

The effectiveness of the EFL protocol and its clin-
ical advantages over the traditional delayed loading
method have been studied in separate experimental and
clinical research. In the study by A.A. Nikitin and co-
authors, a retrospective analysis was conducted on the
clinical success of 274 dental implants in 137 patients
with varying degrees of alveolar ridge atrophy. Of the
total number of implants placed, 65.33% were placed
using the EFL protocol, while 34.67% were placed us-
ing the standard two-stage clinical protocol. The au-
thors found no significant differences in the clinical
success of dental implants placed using early and de-
layed loading protocols in patients with sufficient alve-
olar bone volume. The study also noted increased pa-
tient satisfaction with the reduced treatment time when
using the EFL protocol [3]. In P. Mura’s study, after
applying the EFL protocol in 48 patients (79 implants),
the 5-year implant survival rate was 100%, and the av-
erage bone loss was 0.56 mm [9]. In the study by A.
Pozzi and co-authors, 148 NobelReplace implants were
used, 67 of which were placed in post-extraction sock-
ets, and 81 were placed in already healed sites. The

overall success rate was 99.3%. The average bone loss
2 years after implantation in post-extraction sites was
0.69+0.75 mm, while in healed sites, it was 0.62+0.80
mm (the difference was statistically insignificant) [2].
Another study found no significant difference in the
stability of BoneTrust plus dental implants placed in the
socket of an extracted tooth with immediate loading us-
ing temporary non-removable prostheses compared to
delayed loading [6]. Similarly, C.L. Tatum and co-au-
thors showed that when following the proposed treat-
ment protocol, there were no significant differences in
implantation outcomes according to the EFL protocol
in patients with different soft tissue phenotypes [3,5].
Literature also provides data suggesting that early load-
ing contributes to a more successful osseointegration
process. In L. Guida’s study, the bone-to-implant con-
tact ratio for delayed and early loading protocols was
58+4% and 52+3.2%, respectively. However, in im-
plants with early loading, a more compact, mature bone
with numerous remodeling areas was found, whereas
the bone surrounding implants without loading con-
sisted of only thin bone trabeculae [4]. G.E. Romanos
and co-authors, in an experimental study on monkeys,
did not find significant differences between implants
with early and delayed loading, but the authors noted
significantly better ossification around implants in the
early loading group [2].

Since, according to the EFL protocol, the pressure
on the implants in this case is balanced only by the
strength created during their installation, the main chal-
lenge of applying the EFL protocol is ensuring primary
stability of the implant, the lack of which can lead to
bone tissue resorption and implant failure [6, 8]. In ad-
dition to individual patient characteristics, primary sta-
bility depends on the geometry of the implant, its to-
pography, as well as osteotomy protocols that regulate
the stress applied to the bone tissue near the implant.
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Therefore, choosing the optimal shape and size of the
implant is also an important task when planning surgi-
cal dental operations [1].

Objective: To improve the effectiveness of dental
implantation with early functional loading by selecting
the optimal shape of various types of intraosseous im-
plants based on clinical and radiological assessment of
the bone tissue response.

Materials and Methods: To assess the effective-
ness of the EFL protocol, a single-center study was con-
ducted with 60 participants (42 women and 18 men,
mean age 42.3%1.5 years). The study was carried out at
the Department of Clinical and Experimental Implan-
tology of the Central Research Institute of Stomatology
and Maxillofacial Surgery. The observation period was
2 years. The indication for using the EFL protocol was
the presence of defects in the dental arches in the distal
regions of the jaws in the molar and premolar areas.

Inclusion Criteria:

e Type | or Il bone quality according to the U.
Lekholm and G. Zarb classification (1985);

o Single, terminal, or included defects in the up-
per or lower jaw in the premolar or molar areas;

o Auvailability of patients for follow-up visits for
2 years after dental implantation.

Exclusion Criteria:

e Previously altered bone tissue in the planned
implantation area;

e Chronic generalized periodontitis in the acute
phase;

e Bruxism or hypertonia of the masticatory mus-
cles;

e Oncological diseases with a history of less
than 5 years;

e Radiation or chemotherapy.

The study excluded individuals with systemic con-
nective tissue diseases, acute infections, inflammatory
and autoimmune diseases of the oral cavity, diabetes,
polyvalent allergies, pregnant or breastfeeding women,
or those who have taken or are currently taking immu-
nosuppressants, bisphosphonates, or high doses of cor-
ticosteroids.

Before implant installation, all patients underwent
a thorough clinical, radiological, and laboratory exam-
ination. Clinical examination included standard proce-
dures such as medical history collection, oral cavity in-
spection for filled and/or carious teeth, and checking for
orthodontic structures. The Green-Vermillion hygiene
index and the Muehlmann bleeding index in the Cowell
modification were also measured. At this stage, the
clinical width of the alveolar ridge was determined. A
panoramic dental X-ray (orthopantomogram) was used
to assess the functional state of the temporomandibular
joint and periodontal tissues. A computed tomography
(CT) scan was performed to evaluate the bone tissue
condition at the planned implantation site and adjacent
structures.

Patients were then divided into 3 groups based on
the brand of implants used:

e Group I: Thommen Medical (Switzerland), 27
(45%) patients;

e Group II: AstraTech (Sweden), 26 (43%) pa-
tients;

e Group Ill: Conmet (Russia), 7 (12%) patients.

The male-to-female ratio was similar in all three
groups. The total ratio of cylindrical to conical in-
traosseous implants was 52:48. The diameter and
length of dental implants were consistent across the
brands. The median implant length for the Thommen
Medical system was 11 mm, for AstraTech it was 9
mm, and for Conmet, it was 10 mm, with an overall
group median of 9.5 mm. The average diameter of the
gingiva former was 4.75+0.13 mm, and its length was
4.52+0.17 mm. Implantation beds were prepared using
implant system drills, and a pin was placed in the bed.
Next, the gingiva former corresponding to the implant
diameter was installed, and the wound was sutured. Su-
tures were removed on the 71" to 10™ day.

Primary implant stability was assessed using the
“torque-out” test (load applied by torque) and the
Osstell 1SQ frequency-resonance analyzer. Implant sta-
bility was recorded in relative units of implant stability
quotient (ISQ). Differential cutoff points for 1SQ,
torque, and torque/ISQ values were determined using
ROC analysis, which helped assess the risk of implant
rejection during surgery.

On the 21 day after surgery, under local anesthe-
sia, a temporary abutment was installed, and a tempo-
rary crown made from Luxatemp (Germany) was
placed. Afterward, targeted dental radiography or an
orthopantomogram was performed to evaluate the ini-
tial treatment outcome. Permanent crowns were placed
3 months post-surgery. The odds ratio (OR) was used
as a risk assessment indicator to show how many times
the likelihood of an adverse outcome in the study group
is higher (or lower) compared to the control group
(A/B)/(C/D). An OR of 0 to 1 indicates a decrease in
risk, above 1 indicates an increase in risk, and an OR of
1 indicates no effect. Multivariate models were built us-
ing multiple logistic regression, with coefficients cal-
culated by the Newton method. The significance level
(p-value) for all statistical procedures was set at 0.05.

Results: At the end of the observation period, the
overall implant survival rate was 97.8%. Primary sta-
bility was absent in 8.3% of patients. Of these, 4 out of
5 cases were related to AstraTech implants, and 1 to
Conmet implants. Inflammatory changes, such as peri-
implantitis and mucositis, were observed in 2 patients
with Thommen implants. The overall rate of unsatisfac-
tory results related to functional loading was 16.7% (10
patients): 7.4% in Group | due to inflammatory compli-
cations, 26.9% in Group Il due to the lack of primary
stability and implant failure in the long-term period,
and 14.3% in Group 11 due to lack of primary stability.
Immediately after implantation, torque parameters
were similar across groups, with an average of 34.1+1.0
N-cm, showing no statistically significant differences
in multiple or pairwise comparisons.

ISQ revealed differences in primary stability.
Overall, the ISQ during surgery was 74.5+0.9. In Group
III, the average ISQ was 69.0+0.8, significantly lower
(p=0.004) than in Group I (75.6+0.70) and Group Il
(75.0£1.9). Thus, primary stability was higher for
Thommen Medical (p=0.0045) and AstraTech
(p=0.005) compared to Conmet.
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By the 21 day post-surgery, stability decreased
due to dynamic bone formation and resorption in the
implant area. 1SQ decreased from 74.5+0.9 to 71.0+0.4,
but 3-4 months after surgery, due to osseointegration, it
increased to 76.7+0.7. Statistically significant de-
creases in 1SQ were observed in Group | (by 6.1%) and
Group Il (by 4.3%), while only a slight decrease oc-
curred in Group Il1. After 3-4 months, 1SQ in Group |
returned to baseline, while in Group Il and Group 11, it
exceeded the initial value by 6% and 6.2%, respec-
tively. The lowest ISQ of 68.6+0.20 was observed in
patients with Conmet implants. Primary stability was
higher in both cylindrical and conical implants placed
in the lower jaw compared to the upper jaw (p=0.002).
Conical implants showed higher primary stability than
cylindrical intraosseous implants in both jaws (p=0.03).

Therefore, cylindrical implants on the lower jaw
provided a greater opportunity for the successful appli-
cation of the EFL protocol with a lower risk of compli-
cations. In contrast, cylindrical implants on the upper
jaw showed the lowest primary stability, indicating
their vulnerability in the EFL protocol. Additionally, it
should be noted that one AstraTech implant was lost
despite good initial stability. This implant was a short
implant, measuring 4.0x6 mm. Another short implant
(Thommen, 4.0x6.5 mm), despite stable clinical condi-
tions, experienced significant exposure of half its
length due to bone tissue resorption around it.

In patients with subsequent unfavorable treatment
outcomes in the form of complications, the postopera-
tive values of 1SQ, torque (torque test), and torque/1SQ
were initially lower compared to those with successful
osseointegration. When 1SQ was below 68, with diag-
nostic sensitivity of 61% and specificity of 100%, there
was a high risk of adverse outcomes. When the torque
value was less than 27 N-cm, with diagnostic sensitiv-
ity of 80% and specificity of 90%, this indicated a high
risk of implant rejection. For the torque/ISQ ratio, the
critical level was 36.9%. A decrease in this ratio to less
than 36.9%, with diagnostic sensitivity of 80% and
specificity of 92%, indicated a high risk of adverse im-
plantation outcomes.

Earlier studies of implant surfaces revealed that
Conmet implants had the least structured surface, while
differences in the topography of implants from the
other two systems did not allow for clear conclusions
about the advantages of one over the other. AstraTech
implants showed the best results compared to the oth-
ers, while Conmet implants showed the worst results.
However, the magnitude of these differences did not
exceed 10%, which is not critical from a practical point
of view.

Among patients who received Thommen dental
implants, no cases of primary instability were observed.
The percentage of patients with no primary stability in
Group Il was 15.4%, while in Group I11, it was 14.3%.
The absence of primary stability in the three subgroups
differed significantly.

Based on the results of the study, we also devel-
oped a method for predicting implant rejection based
on the initial characteristics of their primary stability
using a dynamometric key during surgery and fre-
guency- or magnetic-resonance analysis immediately

after the operation. In the overall clinical group, only
one implant was lost on the 53" day, mucositis was ob-
served in two clinical cases, and in other cases, the re-
quired primary stability was not achieved, and treat-
ment was carried out according to the standard two-
stage protocol. All other implants were functionally
loaded on the 21% day.

The impact of risk factors, including implant
length, brand, form, as well as patient gender and age,
on the probability of complications and the absence of
primary implant stability at different time points was
studied using logistic regression and odds ratio calcula-
tions. The results revealed that the stability of the im-
plant at the 21 day and the 3 month after surgery was
statistically significantly influenced by the stability in
previous measurements (ISQ) and the bone tissue den-
sity measured during implant insertion (torque test
value).

Discussion:

The study we conducted confirms the effective-
ness of early functional loading in dental implantation.
The overall implant survival rate was 97.8%, which
aligns with literature data and is considered a good in-
dicator for dental implantation. According to our find-
ings, for patients with Type | and Il bone tissue, early
functional loading is possible for implants of all three
systems. However, ThommenMedical and AstraTech
implants are preferred based on the evaluation of pri-
mary stability after surgery.

Primary stability of implants placed in the upper
jaw was lower compared to the lower jaw due to the
anatomical features of the jaw. When choosing between
cylindrical and conical implants, many authors, when
using early functional loading protocols, prefer the lat-
ter, as they are better suited for this protocol, and their
effectiveness in such cases typically reaches 95%. In
our study, conical implants performed better in the up-
per jaw, while cylindrical implants showed more favor-
able ISQ dynamics on the lower jaw compared to con-
ical ones. However, the primary factors determining
implant stability are the density and structure of the
bone tissue.

The study also demonstrated that the early func-
tional loading protocol is not suitable for short im-
plants, which is partly confirmed by other authors. The
stability and outcomes of implantation were not influ-
enced by patient age, implant length, brand, or type, in-
dicating that AstraTech, Thommen, and Conmet im-
plants can all be equally used in early functional load-
ing protocols. The primary stability of the studied
implants was sufficient for further osseointegration and
implant survival.

Results:

According to our research, the dynamics of perio-
dontal status and bone tissue condition around the im-
plants under early functional loading were favorable
both overall among all patients and considering the im-
plant systems used. Bone resorption was more pro-
nounced after 1 year of implant function, although large
areas of radiolucency around the implants were gener-
ally absent. Resorption was mild to moderate. The high
primary stability of the dental implants in the studied
systems was ensured by their mechanical properties.
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Our X-ray energy dispersive spectroscopy re-
vealed that the surface of implants from leading global
systems such as AstraTech and Thommen consists of
pure titanium or its oxide, characterized by a high level
of microstructure with varying degrees of order. In both
cases, clinical studies indicated high effectiveness for
both standard implantation and implantation with early
functional loading (R®H). This suggests that deep-
level microstructuring plays a special role in this pro-
cess.

Thommen implants do not have a titanium oxide
surface but come with a special liquid to increase hy-
drophilicity. The analysis of this liquid revealed a high
concentration of cations, which prevents a definitive
conclusion about the causes of its hydrophilic proper-
ties. The Conmet implant lacks such high structural or-
ganization and contains carbon compounds and traces
of other metals on its surface, which may result from
chemical treatment. It can be concluded that surface mi-
crostructuring plays a leading role in ensuring osseoin-
tegration of the implant.

Conclusions:

o Implants of different systems, both conical
and cylindrical, are equally suitable for early functional
loading protocols.

e The overall survival rate of the implanted
structures was 97.8%.

e Conical implants are preferred for the upper
jaw, while cylindrical implants are better for the lower
jaw.

¢ Short implants (less than 8 mm) do not provide
effective survival of dental implants under early func-
tional loading.
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Endometrial carcinoma (EC) is increasingly stratified by molecular and immunohistochemical (IHC) features
that state the prognosis and guide the personalized therapy. Histopathologically, IHC surrogates for TCGA-defined
subtypes (POLE-mutated, MMR- deficient, p53-abnormal and NSMP) stratify the risk in EC.

Additional markers (ER, PR, and Ki-67) further tailor management. Epithelial-mesenchymal transition
(EMT) correlates with the myometrial invasion and metastasis. Hypoxia, via HIF-1-a overexpression, promotes
angiogenesis and stem-like phenotypes in EC, detectable by IHC and linked to poor outcome. ARID-1A loss
identifies a subset with distinct biological behaviour and potential sensitivity to epigenetic therapies. Integrating
these markers into routine pathology practice will improve the precise personalized medicine.

Keywords: Endometrial cancer, TCGA, Epithelial-Mesenchymal Transition, Hypoxia.

Introduction

Endometrial carcinoma is the most common gyne-
cologic malignancy in developed nations, with increas-
ing incidence. Traditional histological classification
(endometrioid vs. non endometrioid) and FIGO grade
inadequately predict outcomes in up to 20% of cases.
The Cancer Genome Atlas (TCGA) molecular classifi-
cation has been translated into IHC surrogates, improv-
ing prognostic accuracy and guiding adjuvant treat-
ment. Beyond these, pathologists how routinely assess
markers of proliferation (Ki-67), hormone receptors
(ER, PR), EMT (E cadherin, Snail, Slug), hypoxia
(HIF-1a, GLUT 1), and chromatin remodeling
(ARID1A) to refine risk and identify therapeutic tar-
gets.

1. Histopathology in endometrial cancer

Histopathologic evaluation remains the gold
standard in endometrial cancer diagnosis, traditionally
dividing tumors into typel (endometrioid, estro-
gen-driven, generally low-grade) and type Il (non-en-
dometrioid, high-grade, aggressive) categories based
on morphology and grade [1]. However, considerable
heterogeneity exists within these groups, and up to 20%
of cases are misclassified by morphology alone, leading
to imbalanced risk stratification [2].

To overcome these limitations, immunohisto-
chemical (IHC) surrogates for the Cancer Genome At-
las (TCGA) Research Network molecular classification
are progressively used routinely. Loss of one or more
mismatch repair proteins (MLH1, MSH2, MSHS,
PMS2) by IHC defines the MMR deficient (MMRd)
subgroup, which comprises 13-30% of ECs and carries
an intermediate prognosis with sensitivity to immune
checkpoint blockage [3]. Aberrant p53 staining (over-
expression or total absence) strongly correlates with
tp53 mutation and identifies the p53 abnormal (p53-
abn) high-risk subgroup, often seen in serous and grade
3 endometrioid carcinomas [4]. Cases with loss in
MMRd and p53 abn patterns fall into the NSMP (no
specific molecular profile) category, for which addi-
tional IHC markers guide the risk assessment [3].

Beyond molecular surrogates, pathologists rou-
tinely use hormone receptor (ER, PR) and proliferation

markers (Ki-67) with IHC. ER/PR positivity is charac-
teristic of low-grade endometrioid EC and predicts re-
sponse to progestin therapy, whereas PR loss is associ-
ated with higher grade and recurrence risk [5]. A Ki-67
index higher than 30% correlates with aggressive be-
havior and poor prognosis [6]. Finally, AT-rich interac-
tion domain 1A gene (ARID1A) has been found mu-
tated in all types of endometrium-associated tumors, in-
cluding  undifferentiated and  dedifferentiated
endometrial carcinomas [7] .

2. Epithelial-Mesenchymal Transition (EMT)

Epithelial-mesenchymal transition is a dynamic
process whereby epithelial tumor cells acquire mesen-
chymal characteristics, enabling the invasion and me-
tastasis. Histologically, EMT is marked by the loss of
membranous E-cadherin and gain of mesenchymal
markers such as Vimentin and B-catenin, detectable by
IHC [8]. In EC, decreased E-cadherin expression cor-
relates with deep myometrial invasion and lymphovas-
cular space involvement, hallmarks of aggressive be-
havior [9].

Key transcriptional regulators of EMT-Snail, Slug
and ZEB1- are upregulated in high grade and metastatic
EC. IHC studies show nuclear Snail/Slug staining in re-
gions of E-cadherin loss, indicating direct transcrip-
tional repression of cell-cell adhesion molecules [8].
ZEBL1 overexpression is particularly prominent in type
I and serous ECs and associates with chemoresistance
and poor outcome [10].

Clinically, evaluation of EMT markers augments
conventional grading. An EMT related IHC panel (E-
cadherin, vimentin, Snail, ZEB1) stratifies patients into
low and high metastatic risk groups more precisely than
FIGO grade alone [11]. Incorporation of EMT status
into pathology reports may identify patients who may
benefit from more aggressive adjuvant therapy.

3. Hypoxia and HIF-1a

Tumor hypoxia is a key driver of aggressive phe-
notype and therapy resistance in EC. Hypoxic regions
stabilize hypoxia-inducible factor-1a (HIF-1a), a tran-
scription factor that induces angiogenesis (via VEGF),
metabolic reprogramming (GLUT-1), and stem-like
traits [12]. IHC detection of HIF-1a in >5% of tumor
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nuclei reliably marks hypoxic adaptation. Additionally,
staining with GLUT-1 further distinguishes metaboli-
cally active zones [13].

HIF-1a shows significantly higher expression in
recurrent endometrial carcinomas compared with their
primary tumors. It is not yet an independent predictor
of recurrent endometrial carcinomas [14]. This stabili-
zation coincides with excessive microvascular prolifer-
ation — upregulation of VEGF downstream of HIF 1a
results in dense, immature capillary tufts that stain in-
tensely for VEGF and CD31 but are not covered by ma-
ture oo SMA-positive pericytes [15]. At the invasive
front, histology reveals glandular disintegration and
“budding” of single cells amidst desmoplastic stroma.
IHC shows loss of membrane E cadherin, positive
staining for Vimentin and N cadherin, and redistribu-
tion of B catenin from the membrane to the cytoplasm
and nucleus, evidence of EMT activation under hy-
poxia [16]. Taken together, these histological patterns
— perinecrotic foci, neovascular clusters and EMT-
positive invasive fronts — together define the morpho-
logical fingerprint of HIF-1a-induced adaptation in en-
dometrial cancer and it can be reproducibly assessed by
targeted IHC panels in routine diagnostic practice.

4. ARID1A in Endometrial Cancer

ARID1A encodes BAF250a, a critical SWI/SNF
chromatin remodeling complex subunit that regulates
gene expression through modulating nucleosome posi-
tioning [17]. IHC assessment of ARID1A reveals either
complete loss or focal “clonal loss™ patterns, both of
which closely correspond to underlying ARID1A mu-
tations [18]. Loss of ARID1A expression occurs in ap-
proximately 40-50% of endometrioid ECs and is en-
riched in MMRd/MSI H tumors, suggesting a coopera-
tion between chromatin remodeling defects and
genomic instability [19]. A study on early stage grade
3 endometrioid EC (G3EEC) shows that ARID1A loss
predicts significantly longer recurrence free survival,
independently of p53 or MMR status, indicating its po-
tential as a favorable prognostic marker in selected high
grade cases [20].

Discussion

The TCGA classification divides endometrial car-
cinomas into four molecular groups-POLE ultramu-
tated, MMR deficient, p53 abnormal, and NSMP-each
of which shows different morphologic trends. POLE ul-
tramutated tumors often present with high-grade nu-
clear atypia but paradoxically favorable outcomes-they
show dense tumor-infiltrating lymphocytes and promi-
nent tumor budding on H&E, reflecting an active im-
mune microenvironment [21]. MMR-deficient carcino-
mas often show mixed endometrioid and mucinous dif-
ferentiation, prominent tumor-infiltrating lymphocytes,
and peritumoral lymphoid cuffs. Loss of MLH1/PMS2
or MSH2/MSHS6 by IHC confirms this subset [22]. The
abnormal p53 group-grouping serous and some grade 3
endometrioid carcinomas-demonstrates papillary, mi-
cropapillary, or solid growth with marked pleo-
morphism and aberrant (overexpression or null) p53
staining [23]. NSMP tumors lacking these markers rely
on conventional histological grading and additional im-

munohistochemistry (ER, PR, Ki 67) for risk stratifica-
tion, often showing well-formed glands and lower mi-
totic indices [24].

Epithelial-mesenchymal transition (EMT) is rec-
ognizable on H&E by the loss of cohesive glandular ar-
chitecture at the invasive front, with single cell infiltra-
tion or small clusters amid desmoplastic stroma [25].
IHC reveals downregulation of membranous E-cad-
herin and upregulation of N-cadherin and vimentin in
these regions [9]. Nuclear expression of the EMT in-
ducing transcription factors Snail and Slug localizes to
cells undergoing morphological transition, correlating
with lymphovascular invasion [8]. Quantitative image
analysis shows that EMT marker positive zones coin-
cide with areas of higher histologic grade and micro-
vascular proliferation, underscoring their role in pro-
moting the invasive phenotype [26].

Regions of tumor necrosis and perinecrotic pali-
sading on H&E suggest underlying hypoxia. IHC for
HIF la demonstrates strong nuclear and cytoplasmic
staining in these zones, often adjacent to necrotic areas.
Co-expression of GLUT 1 highlights metabolically re-
programmed cells thriving under low oxygen tension.
Hypoxic foci often overlap with EMT positive invasive
fronts, indicating cooperation between hypoxia and
EMT programs in histological progression. The density
of HIF la-positive nuclei correlates with higher FIGO
grade and deeper myometrial invasion on pathological
review [15].

By mapping TCGA subtypes onto H&E and IHC
patterns, pathologists can generate comprehensive re-
ports which combine molecular risk with morphologi-
cal context. For example, a p53 abnormal tumor with
extensive HIF la positivity and EMT marker expres-
sion implies a highly aggressive histological pheno-
type, even if residual glandular differentiation persists.
Conversely, a POLE ultramutated case with brisk lym-
phocytes and minimal HIF la staining may be down-
graded in risk in spite of high nuclear grade. Standard-
ized scoring systems for E-cadherin loss, HIF 1o index,
and ARID1A IHC are needed to harmonize reporting.
Digital pathology and Al models trained on TCGA an-
notated slides have shown promise in automating de-
tection of EMT and hypoxia features, strongly correlat-
ing with pathologist assessments [27].

Conclusion

Despite significant progress in integrating TCGA
IHC surrogates, EMT markers and HIF 1o assessment
into endometrial carcinoma histopathology, inter-la-
boratory variability in scoring and reporting remains
substantial. To achieve reproducible diagnostics, stand-
ardized protocols and consensus guidelines for IHC as-
says-including E-cadherin/Slug for EMT, HIF
1o/GLUT 1 for hypoxia and ARID1A-must be devel-
oped and adopted broadly. Large prospective multicen-
ter studies are required to correlate these histological
biomarkers with patient outcomes and to validate their
independent prognostic and predictive utility. The in-
corporation of digital pathology and Al-driven image
analysis holds promise to harmonize biomarker quanti-
fication and uncover subtle morphologic patterns, but
requires further technical refinement and clinical vali-
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dation. Ultimately, a unified histopathologic frame-
work combining molecular subtyping, EMT and hy-
poxia profiling, and ARID1A status will support more
precise diagnostics and therapy.
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Abstract

Curriculum development is a continuous and crucial element of education policy that stakeholders must con-
sider through active engagement. The article aims to reflect on the current higher education curriculum and explore
inconsistencies that do not comply with international standards and negatively impact the quality of higher educa-
tion. It also emphasizes the role of modern higher education curricula in cultivating a highly skilled workforce for
societal and economic advancements, contributing to the quality of higher education, and supporting competitive-
ness within and beyond the educational institutions. In the article, the lifelong learning concept is highly presented
by illustrating its significance for effective learning and teaching outcomes. The pivotal role of stakeholders' needs
analysis, teaching staff professional development, pedagogy, and technological integration is highlighted as inte-
gral elements of the curriculum design process. The article significantly emphasizes the curriculum design that
suggests the transformational role of ICT and ensures digital literacy for increased outreach in terms of resources

and educational opportunities.

Keywords: curriculum development, lifelong learning, technological integration, teaching strategies, teach-

ing quality.

1. Introduction

Curriculum is fundamental for the “well-being and
effectiveness of higher education” [2]. It is the corner-
stone of any learning institution, which is defined as a
planned, progressive, systematic, and dynamic process
due to the fast-changing world requirements. All the
advances and negative and positive changes substan-
tially affect the curricula worldwide. Notably, it is a
collaborative and comprehensive process that involves
the participation of faculty members and administrative
staff to fully examine and modify existing courses, pro-
grams, and content. Curricular review and revision con-
tribute to the learning experiences and well-being of so-
ciety and the economy.

The higher education curricula have a great role
and responsibility to promote multi-faceted develop-
ment, support competitiveness within and beyond the
country, advance technological, scientific, economic,
and cultural development, and satisfy the demands of
the labor market by cultivating a high-skilled work-
force.

The crucial aim of the curricula is to create posi-
tive improvements in the educational system by pre-
serving the country’s national identity and serving the
needs to ensure its economy’s growth and stability.
Similarly, this is a comprehensive document entailing
learning and teaching experiences to achieve the de-
sired goals of a specific educational program. Put an-
other way, the clear articulation of requirements both
from the learners and educators, a precise framework of
what to do, how to do it, when to do it, flexibility, pro-
moting interdisciplinary approaches, coherent se-
quences from course to course, ensuring innovation,
suggestion for relevant methods is an exemplary role of
modern curricula [5]. All the factors are interconnected,
and what to teach, who teaches, how to teach, and when
to teach interact with one another.

According to Tractenberg, R. E., et al (2020), the
curriculum is the combination of the learning objec-
tives, content, methods, assessment, and resources, as
well as the professional development opportunities for
the teaching staff, and suggests four types of curricu-
lum [9].

1. Intended curriculum:

It refers to learning objectives, content, teaching
methods, assessment and resources and desired
Knowledge, Skills, and Abilities (KSAs) from students.
In some resources, it is also called the official or
planned curriculum by the educational authorities and
institutions. It may be modified by the stakeholders’ re-
quirements, educational standards, and student needs,
depending on the flexibility of the educational entities.

2. Implemented curriculum: It refers to what is
taught and practiced in the real classroom environment
set by the intended curriculum. The main factors are in-
structional strategies, interaction between learners and
teachers, learning environment, and assessment. Prac-
ticality and its emerging challenges are crucial issues in
applying the intended curriculum. Therefore, it is also
called the curriculum in action or the taught curriculum.
External factors arise and impede the desired imple-
mentation of the goals set by the intended curriculum.

3. Attained curriculum:

It refers to the educational outcomes such as
knowledge, skills, and competencies, and showcases
what learners have acquired and can demonstrate on the
implemented curriculum. Importantly, it reveals the
core results and helps the educational stakeholders to
reconsider the discrepancies and assess the quality and
effectiveness of the intended and implemented curricu-
lum. It suggests a comprehensive analysis to rethink,
redesign, and evaluate the curriculum development
based on the feedback.

4. Hidden curriculum:
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It refers to the values, behaviors, personal devel-
opment, etc, that students achieve at educational insti-
tutions beyond the formal curriculum. Together with
academic content, the learners acquire long-lasting les-
sons that help them cooperate, communicate effec-
tively, tackle challenges, tolerate, and manage within a
diverse environment. Subconsciously, the hidden cur-
riculum shapes the future of the learners by instilling
soft and hard skills. Unlike the abovementioned curric-
ula, its impacts become evident after a prolonged period
of deep influence.

The studies are being carried out to analyze the
main gaps, explore areas for development, and deter-
mine how to optimize the modern curricula of higher
education institutions. Content reforms are required to
improve teacher and student quality and increase rele-
vance and competitiveness.

The higher education curriculum is related to both
content and process, and must strike a balance between
the attitude and aptitude of the learners and educators.
It must ensure a logical and sequential provision of
study programs, teaching, and learning resources, ac-
cess to high-quality learning opportunities, and quality
teaching. So, pedagogy, delivery methods, instructional
material, and evaluation are the core elements that are
seriously considered in curriculum design [1]. Notably,
the curriculum must also promote 21st-century skills
such as critical and analytical thinking and soft and hard
skills that will prepare the learners to meet social and
economic development needs.

2. Overview

Higher education courses are mainly compulsory
and depending on the universities or the countries, elec-
tive courses might be suggested to the students that sat-
isfy their needs. Compulsory courses decrease their
chances of selecting appropriate ones and may lead to
low-quality academic achievements. It should focus on
individual, societal, and economic needs. Another point
is repetition in the educational courses that avoid allo-
cating equal time and resources productively. Repeti-
tive courses also lead to a lack of motivation and less
engagement in research which is another key obstacle
to benefiting from the innovations in respective fields.
The in-depth analysis of the curriculum design prefers
to prevail over theory and provides less space for prac-
ticality and application of the lessons learned. The anal-
ysis depicts that more prevailing issues are more theo-
retical content, less practicality, irrelevant infrastruc-
ture, and low-quality teaching. Lack of teaching
practical skills impedes critical, innovative, and crea-
tive thinking and adapting to the demands of social and
economic development. The content of the courses
should not only cover with academic knowledge, but
also interpersonal and leadership skills should be of
great importance to cultivating the human capital with
a proper skillset [7].

3. The fundamental elements of Curriculum
Reform and the design process in higher education

3.1. Need analysis

The first step taken in the initial period of the cur-
riculum design is the needs analysis of the stakeholders.
The involvement of all stakeholders provides evidence-

based data to comply with curriculum design. Stake-
holders are the backbone of the education system for
which the curriculum is directly or indirectly designed.
They are the learners, academic staff, governmental,
and industrial parties that have a say in the design pro-
cess. The needs analysis includes the socio-economic
and intellectual background of the learning audience,
which gives a strong contribution to the formulation of
the curriculum. Additionally, best practices suggest ob-
taining feedback from the target audience through sur-
veys, interviews, and questionnaires in this process [5].
Their close participation would provide clear expecta-
tions to set clear objectives and goals related to the
needs. Having been enlightened about the objectives,
the learners and educators will have a more precise
roadmap for the learning and teaching process. It will
also ensure effective time management, productivity,
and dedication from both sides.

3.2. Reinforcing the teaching staff through pro-
fessional development

The study by Richard and Farrell (2005) suggested
that teacher professional development is a large-scale
growth with the long-term goals of urging the teachers
to make sense of their position, values, attitudes, and
principles, and a reflection on their teaching practices
in a collaborative school environment [10]. A review of
the study by Farzaneh & Ozkan (2015) indicated that
PD opens a wide range of opportunities for the teaching
staff to redefine their new roles, practices, and teaching
methods, which also improves them professionally and
personally. Similarly, the content of professional devel-
opment is considered a crucial factor that improves
teacher knowledge, classroom instruction, and student
achievement in higher education [8].

After reviewing prior and recent studies on teacher
professional development, it became obvious that there
is no solely, defined definition to illustrate its direct and
indirect impact on the teacher and teaching quality. So,
most studies illustrate that the most fundamental pur-
pose of professional development is to provide a quality
teaching and learning process that serves the needs of
the learners.

More importantly, the article aims to emphasize
that the highly qualified teaching staff reflects the qual-
ity of the higher education system through the teacher
policies that embrace and shape their work environ-
ment, selection, recruitment, and development process.
Along with that, identifying strengths and areas for de-
velopment of teacher quality also depicts the lack of co-
herence and alignment between the teacher policies and
desired learning outcomes in the higher education sys-
tem. So, the teacher policy should be redesigned so that
pre-service teacher training or internships address the
existing challenges and build institutional capacity and
motivation for teaching positions through practical
knowledge.

3.3. Lifelong learning framework in the HE
curricula

Teachers of high quality will be role models for
their learners to promote lifelong learning. Lifelong
learning is unlearning that keeps people updated about
the changes, innovations, and opportunities, and boosts
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skills and knowledge according to the existing de-
mands. It happens at all ages and stages of the lifespan,
with guidance and support from various people depend-
ing on the circumstances. Lifelong learning is a con-
sistent process that occurs within and beyond academic
institutions according to the changes in society, eco-
nomic, industrial, and technological competitiveness to
foster skills and qualifications [3]. This process not
only makes lifelong learners have individual accounta-
bility and responsibility but also contributes to society
and the labor market as well. Lifelong learners mainly
rely on their resources, such as their interests, ambi-
tions, motivations, habits, opportunities, friends, fam-
ily, etc, within a supportive learning environment [3].

A lifelong learning approach triggers curiosity, en-
thusiasm, and advocates change, innovation, and urges
individuals to step out of the status quo and seek nov-
elty, and widen their horizons. So, as a dominant force,
higher education policy prioritizes enhancing freedom
of research and high-quality teaching to contribute to
the sustainable development of society and satisfy the
needs of continuing education. The lifelong learning
approach in higher education policy urges all institu-
tions to reconsider the current institutional condition
and promote a continuum of learning that suggests up-
dating and upgrading adults’ skills and knowledge. The
next step is enhancing students’ lifelong competencies
through a relevant pool of highly qualified teachers
with adequate teaching approaches. Thus, educational
and academic curricula should be designed to improve
authentic skills in terms of critical thinking ability, cre-
ativity, reasoning, and analytical skills, as well as em-
brace research, illuminate, and distribute its results as
an integral part of the institutional processes. Lifelong
learners take ownership of their learning process and
facilitate it with an inquiring mind, a love of learning,
a sense of curiosity, and a critical spirit.

To optimize the quality of higher education and
comprehensive quality of students, and better meet the
needs of economic and social development, universities
should include and promote a lifelong learning ap-
proach in their curriculum. By engaging in action re-
search, case studies, and ongoing professional develop-
ment (in-service training) teachers remain current in
their instruction, reflect on their expertise, and become
role models for their learners [3].

The content of the curriculum, the role of the
teacher, the responsibility of learning, the purpose and
processes of evaluation, and learning resources depict
the real teaching approach of the entire learning envi-
ronment. There is a growing trend toward student-cen-
tered teaching to increase the degree of teacher satis-
faction and make the learners more empowered, confi-
dent, and self-motivated. This approach intends to
cultivate learners who can reproduce, analyze infor-
mation, and create new knowledge, together with the
development of interpersonal skills. The teaching and
academic staff should place a strong emphasis on mas-
tering the learners’ ability to learn how to learn. Though
the students are the core stakeholders of the educational
process, most of the decisions are made without con-
sidering their needs. In the traditional methods, teach-
ers are the deliverers of the knowledge, and the students

are the white papers to be filled with. Rather than being
the absorbers of information, the student-centered
methods student-centered method suggests involving
learners in the active developmental journey with
proper guidance from experts in various disciplines [4].
Along with that, the learners take responsibility for
their learning and follow self-directed learning with cu-
riosity, enthusiasm, and motivation. Teaching staff re-
design and conduct the course based on the learners’
needs and requirements of the curriculum. In the
learner-centered approach, the evaluators are not only
teachers, the learners can assess themselves and their
peers by asking critical and thought-provoking ques-
tions. So, this method not only aims to grade but also
promotes learning through constructive and timely
feedback and improves course design.

3.4. Technological integration

The higher education policy embraces more diver-
sity, internationalization, and multiculturalism, and
also incorporates a more tailored approach into the
course design. Theoretical and practical knowledge and
21st-century skills are embedded into the content of the
courses to comply with modern international standards.
Along with that, modern curriculum design places a
strong emphasis on technological integration to ad-
vance e-learning and increase outreach and availability
of beneficial resources. The application of ICT has cre-
ated a new perspective and attitude that is critically con-
sidered in education policy. The transformational im-
pact of ICT on the teaching and learning process urges
the stakeholders to reflect on the opportunities of inno-
vative technology and make it an indispensable part of
the curriculum. By integrating ICT into the curriculum,
policymakers aim to underpin learning and teaching
through enhancing digital literacy, critical and analyti-
cal thinking, cooperative learning, collaboration, and
creativity. This approach towards curriculum content
design will enhance the level of motivation of the aca-
demic staff and learners in achieving the predetermined
objectives [11].

Another significant point of curriculum develop-
ment is the pedagogy that encompasses various compo-
nents of the teaching process. Pedagogy is the science
of teaching. Educators with sufficient pedagogical
knowledge and expertise can lead the course and guide
the students to gain the objectives set by the curriculum.
Besides, the core aim of the pedagogy is to cultivate a
highly skilled pool of talent and accommodate the
emerging pedagogical standards within higher educa-
tion. Teaching is an art performed by teachers who are
expected to have content, pedagogical knowledge, and
technological knowledge and to design and facilitate
meaningful learning. Technology-enabled learning en-
vironment emphasizes the significance and value of
technological integration, considering the practical ap-
plication of content knowledge in any discipline. How-
ever, the academic staff must also be enlightened about
the issue of plagiarism, copyright, and reliable citing
sources to avoid the violation of academic integrity [6].

The new approaches in the methods of teachers in-
crease the effectiveness by the application of ‘flexible
learning’, ‘student-centered learning’, ‘self-directed
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learning’, and ‘problem-based learning’. These ap-
proaches are intended to promote learning communities
where teaching, learning, and research are simultane-
ously practiced and strengthen the overall collaboration
and relationship among learners and educators [4].

4. Conclusion

The article summarizes the new challenges and
misalignments of the higher education curriculum and
urges the stakeholders to reconsider the updated re-
quirements in the design process to support cohesion
and clarity. It also highlights the importance of meeting
the societal and economic needs of the new era. The
article concludes by promoting, enlightening, and em-
bedding the lifelong learning mindset in higher educa-
tion curriculum implementation. Along with the peda-
gogy, innovative assessment and instructional strate-
gies are highlighted as an integral tool to cultivate a
talent pool for sustainable economic and societal devel-
opment. Thus, the article provides a review of the liter-
ature review to depict a close and positive correlation
between teacher quality and the professional develop-
ment of the teaching staff. The technology and its trans-
formative capacity should be in every facet of the cur-
riculum development process to maximize the perfor-
mance of members of the learning and teaching
community and break the traditional teaching ap-
proach.

To conclude curriculum design and implementa-
tion process requires a holistic approach to enhance
teaching and student learning objectives within higher
education based on the principles of globalization, in-
ternationalization, and the competitive environment of
the labor market and national requirements. It should
encompass the needs of all stakeholders, awareness of
high digital literacy, inquiry-based pedagogy, robust
mechanisms for teacher professional development, and
promotion of lifelong learning, including modern in-
structional strategies with a student-centered approach.
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JlaHHOe mccieoBaHKMe MOCBSIIEHO CEMAaHTUUYECKOMY aHAJIU3y aHIIMHCKUX MAMOMATHYECKUX BBIpaKEHUII,

yaemsist ocoboe BHUMaHUE X CTPYKTYPHBIM, KyJIbTYPHBIM U KOTHUTHBHBIM 0COOCHHOCTAM. Mcnone3ys cMmentan-
HBIN noaxoa, UCCJICA0OBAHUC COUYCTACT KOpHyCHOﬁ aHaJIu3 ¢ KOTHUTUBHBIMU U TTpaArMaTU4CCKUMU MOAXO0AaMU JIsL
N3Yy4YCHU TOTO, KaK UIUOMBI IEPCAatoT 6yKBaJ'H>HI>Ie 1 MCPCHOCHBIC 3HAYCHUS. B HCCJICJOBAaHUU MMOAYCPKHUBACTCA
POJIb UAUOM B pa3sBUTUHN KyanypHOﬁ KOMMYHUKAIIUU U NPCOAOJICHUUN A3BIKOBBIX 6apLepOB, 0COOEHHO B MEX-
KYJIBTYPHOM H IH(PPOBOM KOHTEKCTaX. Tarke 00CyKmaeTcs MpaKTUIeCKOe MPUMEHEHHE UINOM Ui O0y4IeHUs
SA3BIKY, MCEPEBOAA U MCIKKYJIbTYPHOTO NOHHMAaHMUA. Ha OTACJIbHBIX HNPUMEpax HCCICAOBAHUC NCMOHCTPHUPYCT
HBOﬁCTBeHHym POJIb HAUOM KaK xpaHHTeneﬁ KYJbTYPHOT'O HaCJICaAUd U aJalITUBHBIX HHCTPYMCHTOB B COBPEMCH-
HOM KOMMYHUKaI .

Abstract

This study investigates the semantic analysis of English idiomatic expressions, focusing on their structural,
cultural, and cognitive features. Adopting a mixed-methods approach, the research combines corpus-based analy-
sis with cognitive and pragmatic frameworks to explore how idioms convey literal and figurative meanings. The
study underscores the role of idioms in fostering cultural communication and overcoming linguistic barriers, par-
ticularly in cross-cultural and digital contexts. Practical applications for language teaching, translation, and inter-
cultural understanding are also discussed. Through selected examples, the research demonstrates idioms' dual role

as preservers of cultural heritage and adaptive tools in modern communication.

KiroueBble c10Ba: NIUOMATHYCCKUEC BbIPAKCHUS, KYJIbTYPHBIC 1 KOTHUTHBHBIC OCO6CHHOCTI/I, 6yKBaJ‘IBHBIe
U MCPCHOCHBIC 3HAYUCHUS, MPCOJOJICHUC A3BIKOBBIX 6apbepOB, MCKKYJIbTYPHOC B3aUMOIIOHUMAHUE, KYJIBTYPHOC
HacJI€eauec, OCHOBAHHBIC Ha MGTa(l)Oan, MCETOHHUMUHU, KYJIbTYPHO YKOPCHHUBIINCCS BbIPAKCHUS.

Keywords: Idiomatic expressions, cultural and cognitive features, literal and figurative meanings, overcome
linguistic barriers, intercultural understanding, cultural heritage, metaphor-based, metonymy-based, culturally

rooted expressions.

Introduction. Idiomatic expressions, integral to
any language, embody the cultural and cognitive
unigueness of a speech community. These expressions
go beyond the literal meaning of their components, rep-
resenting collective thought patterns, values, and tradi-
tions. In English, idioms serve as powerful tools for ef-
fective communication, reflecting the cultural and his-
torical richness of the language. However, their
semantic intricacies often pose challenges for language
learners, translators, and even native speakers. This ar-
ticle explores the semantic features of English idio-
matic expressions, emphasizing their cultural, cogni-
tive, and pragmatic dimensions. By bridging theoretical
insights with practical examples, this study aims to
deepen our understanding of idioms and their role in
both preserving and innovating linguistic expressions.

Topicality of the research. The semantic analysis
of idiomatic expressions is increasingly relevant in to-
day’s globalized and digitalized world, where diverse
cultural and linguistic exchanges occur at an unprece-
dented pace. Idioms, often deeply rooted in cultural
contexts, present unique challenges for understanding
and interpretation, particularly in cross-cultural com-
munication. The rise of digital communication plat-
forms, which often feature idiomatic expressions, a
thorough exploration of their semantic properties is es-
sential. This study aims to deepen our understanding of
idioms within the English language, demonstrating
their role in both preserving and conveying cultural nu-
ances in a way that is crucial for international commu-
nication, translation, and language education.

Literature Review. The study of idiomatic ex-
pressions has long intrigued linguists, educators, and
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cultural theorists. Key contributions to idiom research
include Chomsky's syntactic theories, Lakoff's cogni-
tive metaphor framework. Idioms are often analyzed as
fixed expressions with figurative meanings, yet they
also reflect dynamic cultural and social practices. Cog-
nitive linguistics emphasizes the conceptual mapping
that underpins idiomatic meaning, linking idioms to
shared mental imagery. Noam Chomsky and Ronald
Langacker have made significant contributions to lin-
guistics, each offering insights that can be applied to the
study of idiomatic expressions in English. Though
Chomsky's work does not focus specifically on idio-
matic expressions, his theories on syntax and the crea-
tive aspect of language use provide a framework for un-
derstanding how idioms function within language. In
the foundational work 'Aspects of the Theory of Syntax’
(1965) Noam Chomsky introduces the concept of
transformational-generative grammar, exploring how
complex sentences can be generated from simpler ones.
This theory aids in analyzing the structure of idiomatic
expressions. In his 'Reflections on Language' (1975)
Chomsky discusses the creative aspect of language use,
emphasizing the innate linguistic capacity that allows
humans to produce and understand an infinite number
of sentences. This perspective can be extended to com-
prehend how idiomatic expressions are understood and
used creatively in language. Ronald Langacker's
work in cognitive linguistics offers a direct approach to
understanding idiomatic expressions. In his 'Founda-
tions of Cognitive Grammar: Theoretical Prerequisites’
(1987) he lays the groundwork for cognitive grammar,
emphasizing the role of meaning and conceptualization
in linguistic structures. It provides tools for analyzing
how idiomatic expressions are mentally represented. In
his 'Grammar and Conceptualization' (1999) Langacker
delves into the relationship between grammar and
meaning, offering insights into how idiomatic expres-
sions are conceptualized and understood within a lan-
guage. Zoltan Kovecses in his paper, 'ldioms: A View
from Cognitive Semantics," examines English idioms
from a cognitive semantics perspective, discussing how
they are motivated by conceptual metaphors and me-
tonymies. Cristina Cacciari and Patrizia Tabossi in
their 'ldioms: Processing, Structure, and Interpretation’
(1993), compile research on the cognitive processing
and representation of idiomatic expressions, providing
a comprehensive overview of the field. Idioms play a
significant role in language teaching, translation, and
intercultural communication. Studies on idioms' peda-
gogical implications reveal their importance in devel-
oping fluency and cultural competence among lan-
guage learners. This research builds on these founda-
tions, exploring the interplay between idiomatic
semantics, cultural narratives, and cognitive represen-
tation. The inclusion of examples from digital discourse
further emphasizes idioms' relevance in today's global-
ized world.

The Aim of the Research. The primary aim of
this research is to analyze and interpret the semantic
properties of idiomatic expressions in English, identi-
fying the ways these expressions convey both literal
and cultural meanings. Through this aim, the study
seeks to provide insight into how idioms function as

linguistic tools that bridge or hinder communication
across cultures.

The Novelty of the Research. The novelty of this
research lies in its comprehensive approach to idioms,
combining structural-semantic analysis with cultural
and cognitive perspectives. Unlike prior studies, which
often limit themselves to linguistic analysis, this re-
search adopts a cross-disciplinary approach that consid-
ers the impact of digital communication and globaliza-
tion on idiomatic usage and comprehension. This
unique perspective provides fresh insights into idio-
matic expressions’ adaptability and persistence in mod-
ern communication.

The Methodology of the Research. This study
employs a mixed-methods approach, combining quali-
tative and quantitative analysis. Corpus-based analysis
will be used to classify and examine idioms’ structural
features, while cognitive linguistic methods will ex-
plore the figurative and cultural meanings embedded
within them. Additionally, a cross-cultural pragmatics
approach will assess idiom comprehension among non-
native speakers, providing practical insights for lan-
guage education. This methodological framework en-
sures a comprehensive and nuanced exploration of idi-
oms, capturing their relevance in both linguistic theory
and practical application.

Understanding idiomatic expressions enhances
cross-cultural communication and language teaching.
Incorporating idioms in curricula fosters learners' flu-
ency and cultural awareness, while semantic analysis
aids translators in preserving cultural connotations.

Content. Idiomatic expressions are characterized
by their non-literal meanings and syntactic fixedness.
For instance, 'kick the bucket' illustrates how idioms
convey meanings far removed from their literal compo-
nents. This section examines the semantic structures of
idioms, categorizing them into metaphor-based, meton-
ymy-based, and culturally rooted expressions.

Semantic Analysis of Selected Idioms

1. Metaphor-based Idioms

- "Break the ice’ (initiate a conversation) reflects
a metaphorical mapping from physical to social con-
texts.

- 'Spill the beans' (reveal a secret) evokes im-
agery of unintended disclosure.

2. Metonymy-based Idioms

- 'Give someone a hand' (assist) leverages part-
whole relationships inherent in human interaction.

- 'Keep an eye on something' (monitor) under-
scores the figurative extension of sensory perception.

3. Culturally Rooted Idioms

- 'Bite the bullet" (face a difficult situation) origi-
nates from historical wartime practices.

- 'Burn the midnight oil' (work late into the
night) reflects the pre-electricity era.

Examples of idiomatic expressions from Eng-
lish novels, along with their linguistic patterns and
semantic analyses.

Break the ice (“Pride and Prejudice” by Jane Aus-
ten. 1813): "It was impossible for anyone to break the
ice as Mr. Darcy continued to remain silent."

Linguistic Pattern: Verb + Object

Semantic Analysis:
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- Literal Meaning: To physically break ice.

- Idiomatic Meaning: To initiate conversation or
ease tension in a social situation.

- Context: The idiom reflects the awkwardness in
social interactions, portraying Mr. Darcy's reserved na-
ture and his effect on others in the room.

Kick the bucket (“The Catcher in the Rye” by
J.D. Salinger. 1951): "Old Spencer isn’t going to kick
the bucket just yet, but he looks pretty worn out.”

Linguistic Pattern: Verb Phrase

Semantic Analysis:

- Literal Meaning: To literally kick a bucket.

- Idiomatic Meaning: A euphemism for dying.

- Context: This expression illustrates Holden’s
casual tone and his detachment from emotional depth
regarding mortality, characteristic of his narrative style.

Conclusion.

1. Verb Phrases dominate idiomatic expressions in
English novels (e.g., 'bite the bullet,' 'kick the bucket’).

2. Metaphorical Imagery is frequently used, en-
hancing vividness and emotional depth.

3. ldiomatic expressions often reflect cultural and
historical contexts, enriching the narrative by connect-
ing abstract ideas with tangible, relatable imagery.

4. Understanding idiomatic expressions enhances
cross-cultural communication and language teaching.
Incorporating idioms in curricula fosters learners' flu-
ency and cultural awareness, while semantic analysis
aids translators in preserving cultural connotations.
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AHHOTALUA

CraTbsa IMTOCBAIICHA U3YYCHUIO ITAPpEMHUOJIOTNH, HAYKH O TTOCIIOBUIAX U ITOI'OBOPKAX, KaK BaXKHOI'O 3JIEMEHTA
KyJbTYPHBIX LIEHHOCTEHN Hapoaa. PaccmaTrpuBaroTcst IMHIBUCTUUECKUE, KYJIbTYPHBIE U KOTHUTUBHBIE ACTIEKTHI I1a-
peMuii, X poJib B OTpaKeHUH 00pa3a KU3HU M OOIIECTBCHHBIX OTHOUICHHUH. YIOMHHAIOTCS UCCIIEIOBAHUS yUe-
HbIX, Takux Kak IL.Y. bakupoB u M.A. Uepkacckuil, a Taxke pa3IMuHbe ONpPEEICHU TEPMUHA «I1apeMHUs» B
crnoBapsx. [IpuBoasTcs npuMeps! y30€KCKHUX, pYCCKUX M aHTIIMICKUX MOCTIOBUI O JETIX, MUTIOCTPUPYIOLIHE UX
3Ha4YeHHE B Mepeaue MOPaJIbHBIX HOPM U KYJIBTYPHBIX OCOOCHHOCTEH.

Abstract

The article is devoted to the study of paremiology, the science of proverbs and sayings, as an important ele-
ment of the cultural values of the people. The linguistic, cultural and cognitive aspects of paremias, their role in
reflecting lifestyle and social relations are considered. The research of scientists such as P.U. Bakirov and M.A.
Cherkassky is mentioned, as well as various definitions of the term “paremia” in dictionaries. Examples of Uzbek,
Russian and English proverbs about children are given, illustrating their importance in conveying moral norms

and cultural characteristics.

KiroueBbie ciioBa: napemusi, mapeMuoJiorus, MmocjioBrula, JIUHIBOKYJIbTYPOJOTHA, KYJIbTYPHBIC B3TJIAAbI

Hapoza.

Keywords: paremia, paremiology, proverb, linguoculturology, cultural views of the people.

It is known that proverbs and sayings, that is, par-
odies, are the value of the people and are widely studied
in linguoculturology. Paremiology expresses the cul-
tural views of the people, reflects their way of life, peo-
ple's attitude to society, as well as conclusions based on
observations and experience. It includes the mental
state, ethical and aesthetic feelings, and positive quali-
ties of the people. These wise phrases, such as proverbs
and sayings, are short and meaningful logical generali-
zations that are passed down orally from generation to
generation. The field of linguistics that studies pare-
mias is called paremiology. Scientists such as P.U. Ba-
kirov, L.B. Kasyuba, Ya.A. Komensky, Yu.N.
Dreizina, G.L. Permyakov, N.A. Kurchanova, I.N. Ko-
han, M.A. Seregina, H. Berdiev, R. Rasulov, N. Ulukov
[1] have studied this term from a linguistic point of
view. There are different definitions of this term in dif-
ferent dictionaries. For example, in M. Fasmer's Ety-
mological Dictionary of the Russian Language, the
word "paremia” means "places selected for reading
from the Torah ("Old Testament™)."

The etymology of the word is presented as a "'sym-
bolic story, a proverb” [2]. In etymology, the word "pa-
remia" is explained as a symbolic parable that performs
the function of advice or morality. As a philological
(linguistic) term, it began to be used in its modern
meaning later [3]. The Explanatory Dictionary of the
Uzbek Language notes that the terms "parema"” and
"paremia" are synonymous, that is, they have the mean-

ings of "proverb”, " aphorism" [4]. The Ency-

saying",

clopedia Free Dictionary Online states that "paremiol-
ogy (Greek: mapowtia) is a branch of linguistics that
studies and collects proverbs" [5]. The linguistic and
cultural aspects of the connection of paremias with the
national language and culture are also considered; lin-
guistic and cognitive aspects expressing the conceptual
foundations of the national worldview [6]; and linguis-
tic and pragmatic aspects revealing the axiological and
didactic meaning of the content of paremias [6].

In online resources, paremiology (Greek: paroimia
— wise word, proverb, and logos - teaching) is defined
as follows:

1) The scientific field that studies wise expres-
sions, such as proverbs, sayings and aphorisms, which
are passed down from generation to generation orally,
are short, simple, meaningful and logical generaliza-
tions — paroemias.

2) A paremia is a system of wise expressions such
as proverbs, sayings and aphorisms that exist in a par-
ticular language [6]. M.A. Cherkassky, interpreting a
paremia as a minimal unit of the semiotic level, empha-
sizes its habitual use and sentimental (sensitive) quali-
ties. This idea highlights such characteristics of paroe-
mias as integrity, repeatability in speech, the presence
of a plan of expression and structure, as well as stability
of form [6]. Thus, paremiology is considered signifi-
cant in linguistics because it combines stylistics, liter-
ary criticism, and linguistic research methods. In fact,
the awards are a secondary nomination, denoting closed
stable combinations that evaluate situations or reality.
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Paremias vividly express the cultural image and na-
tional identity of each people in the system of linguistic
images.

In particular, proverbs with the "child" component
mainly express the qualities characteristic of children,
which are harmoniously combined with the values of
the Uzbek people. For example, proverbs such as Bola
ko'ngli — podsho. Bola — xondan ulug*. Bola o ‘nga
kirsa, otasi songa kirar. Bola — galbi gul. Bolasiz uyda
kir yotmas. Bolali xotin — gul xotin, Bolasiz xotin —
tul xotin reflect the centuries-old thoughts and views of
the Uzbek people and are concise, sustainable wis-
doms. Usually, the semantic and poetic model of such
proverbs is defined as a widespread international typol-
ogy in the folklore of many peoples [7]. The Russian
people are also rich in such proverbs. For example,
Children are not a burden, but a joy. Honey is sweet,
and the baby is even sweeter. Russian proverbs also
metaphorically express the ideas that live in people's
minds, summarize their rich socio-historical experi-
ence.

This is the artistic, cognitive and educational value
of proverbs. We can also cite as an example proverb
from the English language, which reflect the worldview
of the English people, which arose as a result of a rich
historical development. Not that has no children knows
not what love is. A child that's born must be kept. When
a child is little, it pulls at your apron strings; when it
gets older, it pulls at your heart strings. The transmis-
sion of repeated moral norms of an ethnic group from
generation to generation is manifested in various situa-
tions, such as advice, encouragement, persuasion and
criticism. In proverbs, for example, Bolang yomon
bo'lsa ham, omon bo'lsin. Bolasi ko‘p bo‘lar boy,
Bolasi yo ‘g — quruq soy. Those who have many chil-
dren are not forgotten by God. The first children of
berry. Good children are a comfort to father and
mother. The house without children is a cemetery, there
is a motive of encouragement, whereas in the proverbs
Bolasiz xotin sumakka to'ymas. Bolasizning moli —
uvol, Imonsizning — joni. Bo ‘y giz—uchirma qush. Gap
unda emas, bug‘doyda. Gung bolaning gapini. Kar
onasi tushunar. Those who indulge children cry them-
selves. Children are the joy of children, and sorrow.

Children are certain cares, but uncertain comforts
critical content is expressed through an inseparable
syntactic and semantic structure. This reveals the inte-
gral and differential features of proverbs. Most of the
paroemias resemble a poetic form, and they use various
expressive means such as comparison, antithesis,
anaphora, alliteration, irony, and hint. G.I. Ergasheva
conducted research on this subject [8]. The research
highlights the presence of the following universal prop-
erties of paroemias: a) Widespread or repetitive: they
are used in speech in the form of linguistic units that are
not subject to syntactic separation, such as aphorisms,
proverbs and sayings; b) Stability: all paroemias are
used in their original form, and they are easy to separate
from the general text; c) Codification: proverbs, say-
ings and aphorisms are recorded in the appropriate pa-
remiological dictionaries; d) Imagery: paroemias do not
always have a clear meaning, so there is a need for se-

mantic and cognitive analysis of linguistic units in or-
der to correctly convey meaning; €) Universality: in
most cases, all paremiological units perform a didactic
function, reflecting the generalized cultural and histor-
ical experience of mankind, combining the characteris-
tics of objects of reality and including cultural and lin-
guistic values reflecting the patterns of human develop-
ment; f) Semantic integrity (awareness): when
changing or shortening the original phrase, it is possible
to preserve its semantic integrity and the possibility of
restoration (which is observed when converting some
linguistic units into others) [9].

Analyses and research show that each proverb and
parody arose as a result of some instructive event that
was repeatedly observed by representatives of wise and
astute ancestors of different peoples, which made it
possible to draw certain experiences and conclusions.
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AHHOTAIUSA

B craTthe paccMaTpuBacCTCA pEIPE3CHTALINA KOHIICTITA «IIPEAATCIILCTBO» B MMAPEMUOJIOTHICCKOM Q)OHJIG pyc-
CKOI'0, T'PY3UMHCKOT'O 1 Ka3aXCKOT'O A3BIKOB. AHaJII/ISI/IpyIOTCH TMMOCJIOBUIIBI U IOTOBOPKH, OTPAKAOIUEC PA3TTUYHBIC
ACTICKThI IMPEAATECIbCTBA, TAKHUEC KaK €ro IPpUYNHBI, IIOCICACTBUA, q)OpMI)I MPOABJICHUA U OTHOIICHUEC K ITPEAATECIIIO
B O6H.[CCTB6. CpaBHI/ITeHbHHﬁ aHaJIn3 MO3BOJACT BbBIABUTH KaK YHUBCPCAJIbHBIC YEPThI BOCHPUATUA MTPEAATEIIb-
CTBa, TaK U crenuduieckue 0coOEHHOCTH, 00YCIOBICHHbIE KYJIbTYPHBIMUA i HCTOPHYECKMMHU KOHTEKCTAMH Kaxk-
JA0T0 U3 pacCMaTpruBacMbIX SA3bIKOB.

Abstract

The article examines the representation of the concept of "betrayal™ in the paremiological fund of Russian,
Georgian, and Kazakh languages. Proverbs and sayings reflecting various aspects of betrayal, such as its causes,
consequences, forms of manifestation, and the attitude towards the traitor in society, are analyzed. A comparative
analysis reveals both universal features of the perception of betrayal and specific characteristics due to the cultural
and historical contexts of each of the languages under consideration.

KiroueBble cioBa: nperaTeabCTBO, KOHIIETIT, TOCIOBUIIBI, TOTOBOPKH, TAPEMHUOIIOTHS, PYCCKUH SA3BIK, IPY-
3UHCKUI SI3bIK, Ka3aXCKU SI3bIK, CPABHUTEIIbHBIN aHAIU3, KyJIbTypa, MEHTAJIUTET.

Keywords): betrayal, concept, proverbs, sayings, paremiology, Russian language, Georgian language, Ka-
zakh language, comparative analysis, culture, mentality.

BBenenue

[IpenarenbcTBO — CIIOKHOE U MHOTOTPaHHOE SIB-
JICHWe, MPOHU3BIBAONIee BCe c(hephl UYeIOBEUSCKOU
s)ku3HA. OHO pa3pylIaeT JOBEpUe, NOIAPHIBAET COLU-
aNbHBIC CBS3M W OCTABIICT TIyOOKHE PaHBI B IyIIe
npenanHoro. M3yueHue KoHIenTa "mpenareiabcTBo’ B
Pa3IUYHBIX KyJIbTypax MPEACTaBISETCS BAXKHBIM IS
MOHUMAaHUS MOPAIBHBIX [EHHOCTEH, COIHMAIbHBIX
HOPM U TICHXOJIOTHYECKHX OCOOCHHOCTEH HapoJIOB.
[Tapemuonornueckuii  (oHA s3bIKa, Kak Kiajesb
HapOJHONH MYAPOCTHU, SIBISETCS EHHBIM HCTOYHUKOM
HHPOPMALINH O KYJIbTYpPHBIX IPEICTABICHISIX O TIpe/ia-
TEJbCTBE.

Heabio nanHoil padoThI SBISETCS BHIIBICHUE U
aHaJIM3 penpe3eHTalry KOHLENTa «IpeaaTeIbCTBO» B
MOCJIOBUIIAX U MOTOBOPKAX PYCCKOI'O, IPY3UHCKOIO U
Ka3aXxCKOT0 SI3bIKOB,OTIPEICIUTE 00IITHe U crierudmye-
CKHE€ YepThl B IOHUMAHHUH JTOTO SIBJICHUS B paccMar-
PUBaEMBIX KyJIbTypax.

IIpenMeToM MHCC/IeOBAHUS SBISIOTCS IOCIO-
BUIIBI ¥ IOTOBOPKH, OTPAKAIOIIIE PA3TIIHBIC aCTIEKTHI
KOHIIETITa «IIPEIAaTEILCTBO» B PYCCKOM, TPY3UHCKOM U
Ka3aXCKOM SI3bIKaX.

B pabotre HCIONB30BATUCH TAKUE JTMHTBUCTHYC-
CKHE€ METOJIbl UCCIIeI0BAHUS, KaK:

e Meroa cniiomrHoit BIoopKH: OTOOP mMocio-
BHII, TOTOBOPOK 1 ()pa3e0I0ru3MOB, COJIEPIKAIINX JIEK-
CEMBbl, CEMaHTHYECKH CBSI3aHHBIE C IPENaTeIbCTBOM
(mampumep, "mpenatens”, "m3mena", "BeporoMcTBO",
"OTCTYITHUYECTBO" U UX SKBUBAJIEHTHI B TPY3UHCKOM U
Ka3aXCKOM SI3BIKaX).

e MeTo0a JHHIBOKYJbTYPOJOTHYECKOI0 aHa-
JIM3a: U BBIABICHUA KyJIbTYPHBIX OCOOCHHOCTEH, OT-
PaXEHHBIX B TAPEMHOIOTHIECKOM (QOHE..

e Meroq CONOCTABHTEJNBLHOTO  AHAJIM3A:
CpaBHeHHE CEMaHTHYECKHMX OCOOEHHOCTEH KOHIenTa
"MpenarenbeTBO" B pyCCKOM, TPY3UMHCKOM U Ka3aXCKOM
SI3BIKAX.

e Meroa KOHTEKCTYaJbHOI0 aHaau3a: AHa-
JM3 yoTpeOIeHNs TTOCTIOBHIIL, IIOTOBOPOK B KOHTEKCTE
JUISL BBISIBIICHHSI UX KOHHOTATUBHBIX 3HAYEHUH U mpar-
MaTHYECKUX (yHKINH.

MatepuanoM HcCJIeA0BAHUS TTOCITYXIIN cOOp-
HUKH TIOCIIOBHII M IOTOBOPOK PYCCKOTO, IPy3MHCKOTO
1 Ka3aXCKOTO SI3BIKOB.

Pe3yabTaThl u 00Cy:KIeHUE

AHanu3 OTOOPaHHBIX IIOCIIOBHII, TIOTOBOPOK H
(pazeoa0rn3MOB TO3BOJIMII BBIJIETUTH HECKOJIBKO Te-
MaTHUYECKUX TpYMI, OTPAXKAIIIUX pa3IUYHBIE ac-
MEKThl KOHIENTA "MpeaaTensCTBO" B PyCCKOM, IPy3HH-
CKOM U Ka3aXCKOM SI3bIKax.

1. OcykneHne npegaTebCTBAa U MpeaaTesIei:
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e Pyccknii a3bik: "llpenarens HUKTO He JO-
out", "llpemnarenscTBo — THHUIOE neno", "llpenarens
Xyke Bpara'.

e TI'pysuHckHi 3BIK: "0QoWo@dg 3oL 56
0bMd0s6" - "Ilpenarento He KoBepsIOT".

e Kasaxckmii s3bIk: "CaTKbIHHBIH KO31 XKOK'" -
"V mpenarens HeT ra3" (T.e. OH OECCTBIKUM).

B aT0ii TpynIe mocioBHIBI M MOTOBOPKH BBIpa-
JKalOT HETATUBHOE OTHOILCHUE K MPEeAaTeIbCTBY, HOA-
YEepPKHUBAIOT €r0 aMOPaJIBHOCTh U OCYXKJAIOT Ipeare-
neid. Bo Bcex Tpex si3bIKax MPOCIESKUBACTCS U O
TOM, YTO TIPENATENBCTBO — 3TO OTBPATUTEIBHBIN IO-
CTYIIOK, KOTOPBIN BIIEUET 3a cO00i pe3peHne u 0TTop-
JKEHHE CO CTOPOHBI O0IIECTBA.

2. IlocencTBus npeaarebcrBa:

e Pycckuii sa3bik: "[IpenarenscTBo mapom He
npoxoaut", "Ilpemarens cam cebs Bomact", "Ha uy-
JKOM HECYAaCThE CUACThSI HE TIOCTPOUIIB".

o TI'pysunckuii s3pik: (IIpumep: "0ogo@o o6
030fyqds" - "IIpenatenscTBo He 3a0bBaeTCA".

o Ka3zaxckuii si3bIk: "CaTKbIHHBIH aKbIPbI JKa-
Mman" - "Konen npenatens miox".

JlaHHas TpymIa MoCIOBHII ¥ TIOTOBOPOK aKIIEHTH-
pyeT BHUMaHUE Ha HETaTUBHBIX MOCIEACTBHUAX Mpea-
TENBCTBA KaK UIS MPEJAHHOTO, TaK W JUIS TpeaaTess.
[ToguepkuBaeTcs, 4TO NPENATENBCTBO HE OCTaeTCs O6e3-
HaKa3aHHBIM, PaHO WX MO3IHO OHO NPHUBOJIUT K pas-
o0JiaueHHIo, IOTepe JOBEPHsS U APYTMM HETaTHBHBIM
MOCJIEICTBUSAM.

3. lIpegaTenbCTBO B OTHOLIEHUSIX APYKOBI U
JIIOOBU:

e Pyccknii s3bik: "Jlpyr mosHaercs B Oene",
"He muroii B KoJioziell, U3 KOTOPOTO MUTh Mpuaercs”,
"N3meHa — ropbkas Tpasa'.

e I'pysuHckmii s3bIK: "093M0M0OL OGO
MoMgbos, 30O dGGmOL" - "IIpenaTenscTBo Ipyra
Xy’Ke, ueM Bpara'.

e Ka3zaxckuii s3bik: "Jloc carca, aymmnaH
kyneai" - "Ecnu apyr npenaet, Bpar cmeetcs”.

Ota rpynmna orpaxkaeT 0co0yr O0Ie3HEHHOCTh
npe/aTeIbCcTBa B OJIM3KUX OTHOIIEHMsX. [lomuepkuBa-
€TCsl, YTO MpeNaTeIbCTBO Apyra WK JII0OMMOTO0 Yeso-
BEKa — 3TO 0OCOOCHHO TSDKENBIN yJap, KOTOPBIA TPYAHO
MPOCTHUTH U 3a0BITh. BO Beex Tpex s3bIKax MpOCIIexXH-
BAETCs MJEs O TOM, YTO MPEAATENHCTBO B OJIIM3KUX OT-
HOIIEHHUAX — 3TO HapyIICHHUE CBSIICHHBIX Y3, KOTOPOE
MPUBOAMT K I'NTyOOKOMY Pa3odapoBaHHIO U OOJIH.

4. IlpenaTebCcTBO KaK NPosiBJieHHE CIa00CTH
" TPYCOCTH:

e Pycckuii a3bIk: "Tpyc ymupaer cto pas, a re-
poit — oqun", "[Ipenarens — Bcerna Tpyc".

e I'pysunckmii  si3pIK:  "0300565 3530
Ieos@gs” - "Tpyciuselil yenosek - npenaTens".

o Ka3zaxckmii m3b1k: "Kopkak caTkpiH Ooabr"
- "Tpyc cranoBuTcs npenarenem").

B aT10ii TpynIe nociaoBHIBI ¥ TOTOBOPKH CBSI3BI-
BAIOT NPEAATEeNIbCTBO C TAaKUMH HETaTUBHBIMH Kade-
CTBaMH, KaK TpycocTb U ciabocts. [lomuepkuBaercs,
YTO TPENaTeNbCTBO — 3TO BHIOOP, KOTOPBIA JenaroT

JFO/I, HE UMCIOIIME JOCTATOYHOW CHJIBI BOJH M MO-
PaTBHBIX IPUHIIAIIOB, YTOOBI IPOTUBOCTOSITH TPYIHO-
CTSIM.

O6cy:xaenue

ConoCTaBUTENBHBIA aHATU3 TOKa3aj, YTO KOH-
menT "mpenaTenbCcTBO" MMEEeT MHOTO OOIIMX 4epT B
PYCCKOM, TPY3HHCKOM U Ka3aXCKOM SI3BIKaX.

Bo Bcex Tpex KynbTypax HpeiaTeNIbCTBO BOCIIPH-
HUMAETCs KaK HEraTUBHOE SBJICHHUE, KOTOPOE OCYKIa-
€TCS U TIOPUIACTCS.

OfHaKO CYIIECTBYIOT M HEKOTOPBIC pa3inyus B
aKIeHTaX W HIoaHcax. Hampumep, B Ka3aXCKOH KyJib-
Type 0oco0oe BHUMaHHE yIEeNSeTCs MPeaaTeIbCTBY 110
OTHOIIICHUIO K POy U HAPOIY, YTO OTPaKECHO B MOCIIO-
BHIIAX U MOTOBOPKAX, CBS3aHHBIX C 3aIIUTON YECTH U
JIOCTOMHCTBA CBOET0 3THOCA. B rpy3nHCKO# KynbType,
BO3MOJKHO, 0OJIee BRIpa)KeHa TeMa MIPOIICHHS U NCKYTI-
JICHUSl TIPENaTeNIbCTBA, XOTA M OCY)KICHHE OCTAaeTCs
CHIIbHBIM. B pycCcKoOM KyJIbType aKI[CHT YacTo JICIaeTCs
HA MOPAJBHBIX MOCIEACTBUAX MPEAaTeNIbCTRA I Ca-
MOTO TpeaaTes.

3akJouenue

HccnenoBanue koHenTa "mpeaareascTBo" B pyc-
CKOM, TPY3MHCKOM M Ka3aXCKOM sI3bIKaX Ha OCHOBE
aHalM3a ITOCJIOBHII, ITOTOBOPOK IIO3BOJIMJIO BEIIBUTH
obmue n crnenu(puIecKue YepThl ero BOCHPHUATHS H
OLICHKH B DPAa3HBIX JMHI'BOKYJIBTypaxX. Bo Bcex Tpex
KYJBTypax IpenaTeIbCTBO pacCMaTPUBACTCS KaK Hera-
THUBHOE ABJIICHHE, KOTOPOE OCY)KIACTCS U IMOPUIACTCS.
OpHAKO CYmECTBYIOT U HEKOTOPBIC PAa3INIns B aKIICH-
TaxX ¥ HIOAHCaX, 00OYCIIOBJICHHBIC HCTOPUICCKUMH, CO-
[UaJIbHBIMH U KYJIBTYPHBIMH OCOOCHHOCTSIMHU KaXKI0TO
Hapoza.

[TonyueHHBIE pe3yabTaThl MOTYT OBITH HCIIOJIB30-
BaHbI B ﬂaﬂbHeﬁIﬂHX HUCCICAOBAHUAX, ITOCBAIICHHBIX
M3YYCHUIO MOPAJBHBIX IEHHOCTEH, COIMAIBHBIX HOPM
U TICHXOJIOTHYECKHX OCOOCHHOCTEH pa3iUYHbBIX HApO-
noB. OHHU Tak)Ke MOTYT OBITh ITOJIE3HBI JJIS pa3padOTKU
MEXKYJIBTYPHBIX KOMMYHHUKAIIHOHHBIX CTpaTeTHH W
JUISL TIOBBIIICHHUS YPOBHSI B3aMMOIIOHHMAHHUS MEKIY
MIPEJICTABUTEIIMU PA3HBIX KYJIBTYP.
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Xiilasa

Bu mogalods miiasir metodologiyanin osas forglondirici xiisusiyyotlori kimi kumatoid, case studies vo
abduksiya anlayislarina toxunulub. Qrup halinda aparilan todgiqatlarda adi ¢okilon anlayislar eyni zamanda osas
metodlar kimi ds ¢ix1s edir. Miiasir metodologiyanin konseptuallasmasinda va miiasir fonlorarasi todgiqgatlarda bu
metodlar genis totbiq olunur. Miiasir elmda vo tadris prosesindos case studies metodu boyiik tosir giiciine malikdir.
Belo ki, tohsil alanlarin qrup halinda islomasi tadqiqat zamani1 daha dogru naticalor sldo etmoyos sorait yaradir.
Montigls bagli todgigatlarda ve biliyin haqiqiliyinin yoxlanilmasinda iso kumatoid vo abduksiya metodlarindan
genis istifado olunur. Miiasir elmds, fonloraras1 todgiqatlarda vo interdisiplinar tolim prosesinds bu metodlarin
vacibliyini nozars alsaq bu mévzunun islonmasi miiasir dovr tigiin boyiik aktualliq kasb edir.

Abstract

This article touches upon the concepts of comatoid, case studies and abduction as the main distinguishing
features of modern methodology. In group studies, the mentioned concepts also act as basic methods. These meth-
ods are widely used in the conceptualization of modern methodology and in modern interdisciplinary studies. The
case study method has a great influence in modern science and the educational process. Thus, the work of students
in groups creates conditions for obtaining more accurate results during research. Comatoid and abduction methods
are widely used in logic-related studies and in verifying the authenticity of knowledge. Considering the importance
of these methods in modern science, interdisciplinary studies and interdisciplinary education, the development of

this topic is of great relevance for the modern era.

Acar sozlar: miiasir metodologiya, metod, kumatoid, case studies, abduksiya.
Keywords: modern methodology, method, the comatoid, case study, abduction.

The concept of Comatoid. Let's start this article
with an old problem that worried the ancient Greeks.
Imagine the legendary ship of Theseus, which is worn
out and constantly needs to be renewed, gradually re-
placing one plank after another. Finally, a moment
comes when not a single old plank remains. The ques-
tion is, is this the same ship or a different one?

Let us postpone the solution of this problem for a
while and first show that many of the phenomena
around us are similar to the ship of Theseus. For exam-
ple, what is meant by Baku State University? Those in-
cluded in this concept are, of course, students, but every
five years they change completely, and Baku State Uni-
versity remains Baku State University. Those included
in this concept are teachers, but they change, although
not with such a strict frequency. Perhaps, pointing to a
certain building, we say: "Here is Baku State Univer-
sity!". However, we know very well that a university
can move to a new building and remain the same uni-
versity. What is meant by a university? We cannot as-
sociate it with anything specific - with material, with
some substance. If we think about it, this is a very mys-
terious formation.

However, science has long been studying phe-
nomena with similar mysterious properties - these are
waves. Already Leonardo da Vinci, apparently, drew
attention to a fact that fascinated him. He writes: "There

are many cases when a wave runs away from its source,
but the water does not move, for example, the waves
that form in the fields in May with the flow of the wind:
the waves seem to run across the field, while the fields
do not leave their place” [1]. Indeed, imagine a single
wave running along the surface of a reservoir: it cannot
be identified with any part of the water, it captures all
new particles that fall into its sphere of influence and
continues. Figuratively speaking, a wave cannot be
taken with a bucket. At this point, the question arises:
is not a wave, in this quality, similar to the ship of The-
Seus or a university?

In science, attempts have long been made, con-
sciously or spontaneously, to generalize the physical
concept of a wave, taking into account its stated prop-
erties, and to consider phenomena that go far beyond
the boundaries of physics from this point of view. The
famous biologist V.N.Beklemishev wrote: “A living or-
ganism, - not possessing the constancy of material - its
form resembles the form of a flame formed by a stream
of rapidly flowing incandescent particles; the particles
change, the form remains”. Beklemishev also refers to
Cuvier, who wrote: “Life is a whirlwind, carrying the
same molecules in the same direction, sometimes
faster, sometimes slower, more complex or less com-
plex. But each molecule enters and leaves it, and this
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continues continuously, so that the form of living mat-
ter is more important than the material”.

Norbert Wiener, the founder of cybernetics, com-
pares a living organism to a signal that can be transmit-
ted on radio or television. He writes: "We are eddies of
an ever-flowing river." We are not a substance that is
permanent, but a form of construction that perpetuates
itself. The form of a building is a signal, and it can be
transmitted as a signal.” Our local, and now American
psychologist VV.A.Lefevre, referring to Wiener, writes
about systems drawn on systems, calling this relation-
ship the "fabric-drawing" relationship. "But this is not
a pattern, like a pattern on a carpet,”" he writes, "it is
more a moving image on a screen." A similar example
is our shadow, which moves after us, capturing all new
areas of the surface.

We propose to call all such phenomena comatoids
(from the Greek "kuma" - "wave"). A specific feature
of comatoids is their relative indifference to material,
their ability to "float" or "slide" over material like a
wave. In this, kumatoids differ from the usual things
that we are accustomed to identifying with pieces of
matter. If we return to the ship of Theseus and the prob-
lem that already tormented the ancient Greeks, we can
say that the ship remains the same as a comatoid, but
changes as an object, as a piece of matter, and becomes
a different ship.

A large number of, generally speaking, heteroge-
neous phenomena can be attributed to the number of
comatoids, from waves in the water to living organ-
isms. We will be interested primarily in social phenom-
ena, and all of them show clear signs of kumatoids. We
have already seen that Baku State University, like many
others, is no different from the ship of Theseus in this
respect, that is, it is also comatoid. But science, in turn,
is very similar to the university. Can science really be
associated with some fixed material? Everything
changes here: people, institute buildings, equipment,
laboratories. But after all, any human activity can be
viewed from this point of view.

In our social life, we are literally surrounded by
comatoids, we are the materiality in which they live, act
on our behalf, make us human. For example, let's con-
sider an object like a word, for simplicity, some nouns
in our language: house, tree, pineapple. The word can
be said out loud, written on paper, carved into stone. In
each of these cases, an infinite number of choices are
possible and practically realized in principle. That is,
the material of the word changes at any moment. But
the objects to which the word refers are also constantly
changing. In the city, every house can be called a
"house", every tree in the forest can be called a "tree".
Pineapples are bought and eaten, but a freshly bought
pineapple is also a "pineapple". Of course, like a wave,
a kumatoid is quite selective and lives only in a certain
environment. Ocean waves do not spread to the depths
of the continent, the word "pineapple"” does not mean a
house or a rock.

But if we pay attention to such a phenomenon as
knowledge, then it becomes clear that it is impossible
to comprehend science without knowledge. When it
comes to the analysis of knowledge, to determining its
structure, then, first of all, a certain ambiguity in the

formulation of the problem itself attracts attention.
What specifically should we investigate? Knowledge as
an object is not like what we encounter when we talk
about structure or construction in general. It does not
look like, for example, a crystal or a molecule. First of
all, its some kind of indefinite spatio-temporal localiza-
tion attracts attention. Where and how, indeed, does
this specific knowledge exist? Knowledge can be rep-
resented directly by ink stains on paper or sound vibra-
tions or scratches on a stone. However, we increase the
volume of knowledge by repeating the same statement
or reproducing the manuscript. We increase something,
but what is this increased? It is clear that all copies of
this edition of Landau and Lifshits' course on theoreti-
cal physics contain the same knowledge, if there are no
typographical errors, the pages do not tear, and so on.
Isn't this incident strange?

Having one glass of water, we can pour several
glasses of water, but none of them will be full. If the
number of glasses increases too much, each one will be
individual, and it will practically be empty. This does
not happen with knowledge, because by reproducing a
scientific book or article in many copies, we get the
same knowledge in each, not in parts. In this respect,
knowledge is like an incredibly expensive ruble, and
this once again emphasizes that when talking about the
structure of knowledge, we must abandon too direct
analogies with the structure of matter.

In the new material, different copies of the same
book, written or spoken texts, all this is the same
knowledge, the same "wave". The material changes,
but the "wave" is the same. One and the same idea can
be expressed in different ways, repeated several times,
written on paper or tape. Isn't it amazing?

Now let's take another step, which is important for
understanding what a comatoid is. The ship of Theseus
remains the same ship even if the parts that make it up
are completely replaced, because the shape of these
parts, their connections and relative positions are pre-
served. In other words, the comatoid should not only
show the flow of material, but also demonstrate the ex-
istence of some invariants in this flow. For example,
Baku State University can change its students and
teachers, move to a new building, but it remains the
same. As long as Baku State University retains its func-
tions, as long as students, teachers and service staff per-
form the assigned tasks, as long as the traditions of
Baku State University live, then it exists. It can be said
that a university is not a building or people, but a set of
programs through which all this operates.

It follows from the above that any comatoid can
be considered a kind of memory device in which the
above invariants are constant. So, for example, the ship
of Theseus will exist as a comatoid only if it is gradu-
ally rebuilt. The fact is that under the condition that we
remove only one board, all the others "remember" its
size, shape and position. However, by removing more
than one board, we can destroy the "memory" and the
comatoid will cease to exist. Of course, we can fix the
shape and location of the parts using drawings, but this
simply means that we can fix only one board, all the
others "remember" its size, shape and position. Of
course, the shape and arrangement of the parts can be
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fixed with the help of drawings, but this simply means
replacing one memory device with another.

Case studies concept. Case study is a comprehen-
sive study method that everyone has heard of, but many
people do not know exactly what it is. Case study,
which is called "vaka c¢alisma" (i.e., "hadise ¢alisma")
in Turkish, is a type of research based on analysis. In
order to carry out a fruitful case study, we must first
have a lot of information and knowledge about the sub-
ject in order to be able to work. Because information
and knowledge constitute the basis of case study. In
case study, we have a real event in front of us and we
must analyze that event. Case study is not a study sys-
tem that one person can do. If we want to do a success-
ful study, we need to have a data group that collects
data, an analysis group that analyzes the data, and a cre-
ative group that can create new ideas from all of them.
In short, case study is a complete team, group work. It
is a systematic whole based on transmission and crea-
tivity.

At the end of the study, it is a condition that the
creative group can do a very healthy brainstorming
among themselves. This period is usually a difficult
time, a time when creativity becomes a little more dif-
ficult, when we go beyond the boundaries (lines), and
when we brainstorm new ideas. During this period,
group leaders need to be prepared for potential prob-
lems and crises and be comprehensive in crisis manage-
ment. After data is collected and analyzed, the ideas of
the creative company are presented to the brand. If the
brand accepts it, beautiful and creative works usually
emerge. Case study is a case study. It is a type of re-
search that consists of detailed observation of a single
subject or group in order to summarize the results and
knowledge obtained. These can be done in many fields
- health, education, psychology, social work, trade,
nursing, human rights, and so on. For example; the es-
sence of the case study method in the education and
training process is the use of specific learning situations
in the organization of the learning process, the descrip-
tion of certain conditions from the life of an organiza-
tion, a group of people or individuals, and guiding stu-
dents to create and look for options for solving prob-
lems.

Case studies are part of qualitative research, in
other words, studies that focus on studying a phenome-
non in depth rather than using statistics to draw general
conclusions. This type of research can be used for a va-
riety of purposes. Some of the most common purposes
are to create a theory before conducting a more expen-
sive study, to investigate unusual situations, or to delve
into a phenomenon that is relevant to the researcher.
The most commonly used methods in case studies are
the application of observation and questionnaires, alt-
hough depending on the discipline in which this re-
search is conducted, we can find other methods. The
most important feature of a case study is the in-depth
study of the internal characteristics of a situation, event,
or specific phenomenon, mainly in the way it is consid-
ered, but also in the context in which it occurs. Depend-
ing on the discipline in which this methodology is ap-
plied, a case can be defined in different ways. For ex-
ample; in psychology, a case is generally considered to

be a patient with a specific mental disorder; in anthro-
pology, a case can be a tribe that is not related to West-
ern society; in biology, it can be a population of a spe-
cific species.

The main goal of this study is to try to understand
all the variables that affect the specific situation being
studied and how they interact with each other. Alt-
hough this methodology does not allow to establish
causal relationships, it has the following advantages: 1)
It is cheaper and easier to implement, since it does not
require very large populations or laboratory conditions;
2) It allows to observe only naturally occurring phe-
nomena that cannot be reproduced on their own; 3) In
this way, previous theories that have so far been only
hypothetical can be confirmed; 4) It helps to establish
initial hypotheses to facilitate future research; 5) It al-
lows to study a phenomenon in depth, so that more con-
clusions can be drawn about it [3].

The standard definition of case studies considers it
to have 5 main stages:

1) Formulation of the research question. The
first step in conducting a case study is to formulate a
research question based on the researcher's observa-
tions.

2) Case selection. The second step is to find a suit-
able case for the researcher to answer the research ques-
tion.

3) Data collection. Once the appropriate research
questions have been formulated, the data collection
phase begins. Through observations, questionnaires, or
interviews, the researcher will obtain as much infor-
mation as possible about the situation he is studying.

4) Analysis of the collected data. Since qualita-
tive research, as in the case study, does not allow for
the creation of causal explanations, data analysis will
focus on comparing the research question with the col-
lected data. At this point, the researcher can decide
whether he believes that the obtained data can be ex-
trapolated to other situations, in addition to indicating
possible ways of investigating to obtain more infor-
mation about the phenomenon being studied.

5) Report generation. Finally, after the data have
been collected and analyzed, the researcher will explain
the research process chronologically. In addition to de-
scribing the most relevant situations, it will also explain
how the data was collected. This way, the researcher
will be able to convey to his readers what he learned
from this event, his conclusions, and their validity.

Case study is an in-depth study of an event in order
to uncover the causes and driving factors that caused
the event.

Several types of case study methods are indicated
in the literature on research methods. Some of them are
as follows:

1. Hlustrative case study - is the study of several
cases relevant to the situation in order to provide infor-
mation about what the general situation consists of. Its
main purpose is to familiarize others with the situation
through examples.

2. Exploratory case study - is carried out before
large-scale research and aims to identify the main is-
sues and directions.
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3. Cumulative or cumulative case study - is the
study of several cases belonging to different periods
and aims to reveal dynamics, regularities, and to obtain
an estimate of events that may occur in the future.

4. Narrative case study - involves describing and
studying the event as a scenario. In such stories, partic-
ipants are conventionally called actors.

5. Embedded case study (“embedded" means
"embedded in something") - involves the use of quali-
tative methods in research, along with the case study
method [7].

It should be noted that the difference between
these types is not content, but context. In other words,
these types are distinguished from each other by the sit-
uation in which they are used. Usually, in all cases, a
detailed description of the main event, an analysis of
the events that occurred before it and related to it are
required. In some cases, after an extensive analysis of
the main event, no conclusions are drawn, but what will
happen after a while is expected and a general view is
formed.

The cases used for this method may differ depend-
ing on the objectives of the study. From this point of
view, cases are conventionally divided into 3 types: 1)
Extreme or deviant case - implies the use for research
in a situation where a certain situation is exacerbated,
internal contradictions reach a high point; 2) Critical
case - are considered cases that most or least reflect the
general problem and, therefore, are of strategic im-
portance in relation to the problem; 3) Paradigmatic
case - consists of an event that is considered typical for
the problem.

There are 3 main types of case studies: 1) key
cases, 2) outlier cases, and 3) local data.

1)Key cases are chosen because they are cases that
are of particular interest to or involve the researcher; 2)
Challenge cases are chosen because they are different
from other events, organizations, and situations, and so-
cial scientists recognize that we can learn a lot from
things that are different from the norm; 3) Finally, a re-
searcher may decide to conduct a local knowledge
study when they have gathered usable data about a par-
ticular topic, person, organization, or event, or when
they are well prepared to conduct a study.

In such cases, case studies can take four different
forms: 1) illustrative, 2) exploratory, 3) cumulative, and
4) critical.

1.Exploratory case studies are descriptive in na-
ture and are designed to shed light on a particular situ-
ation, condition, and the social relationships and pro-
cesses involved. They are useful in shedding light on
something that most people are not aware of; 2. Explor-
atory case studies are also often known as pilot studies.
For example; this type of case study is usually used
when a researcher wants to define research questions
and research methods for a large, complex study. They
are useful in clarifying the research process, which can
help the researcher make better use of time and re-
sources in the larger study that will follow; 3. Mass case
studies are those in which the researcher brings together
case studies that have already been completed on a par-
ticular topic. They are useful in helping researchers
generalize from studies that have a common theme; 4.

Critical case study research is conducted when the re-
searcher wants to understand what happened with a
unique event or to challenge widely held assumptions
that may be wrong due to a lack of critical understand-
ing.

If we decide to study the type and form of control,
it is first important to determine the purpose and ap-
proach for conducting a methodologically effective
study.

The concept of abduction. Abduction is a cogni-
tive procedure aimed at finding reasonable explanatory
hypotheses in the process of reasoning. In logical sys-
tems, abduction belongs to a large class of reasonable
reasoning of a non-deductive nature, among which the
best known are induction and analogy.

The term "abduction" was introduced into scien-
tific circulation by Charles Sanders Peirce, the founder
of pragmatism and semiotics, who considered the ab-
ductive inference as part of the study of the logic of hy-
pothetical thinking. Peirce believed that all ideas in sci-
entific knowledge arise through abduction, which con-
sists in studying facts, establishing certain regularities
between facts, and constructing a hypothesis explaining
them [5]. According to Peirce, abduction is aimed at
studying the process of searching for scientific hypoth-
eses, through which it would be possible to reveal the
internal mechanism underlying the observed phenom-
ena and thereby find an explanation for them. Based on
this, Peirce's scientific research methodology should be
understood as the interrelation of:

1. Abduction, implementing the assumption, ex-
planatory convincing hypotheses;

2. Induction, implementation, empirical testing,
putting forward hypotheses;

3. Deduction, through which conclusions are
drawn from the accepted hypotheses.

Thus, Peirce created a conceptual sketch of a the-
ory of justification, later developed in research on arti-
ficial intelligence, in which the consequences of abduc-
tion are presented as a kind of automated reasonable
reasoning.

At first glance, it may seem that abductive reason-
ing is not much different from hypothetico-deductive
reasoning, since it takes a hypothesis as a premise.
However, the course of reasoning in it is directly oppo-
site to hypothetical-deductive reasoning, which begins
with a predetermined hypothesis and then draws a con-
clusion from it. Abductive reasoning begins with the
analysis and correct assessment of facts and the estab-
lishment of a certain connection between them [8].
They determine the choice of hypothesis to explain
them. Scientists are forced to act in this way in their
specific research, because they deal with facts at the in-
itial stage and only then look for hypotheses to explain
them.

In a number of works on automated rational rea-
soning, it has been shown that the formalization of ab-
duction as constructive argumentation is possible
through the interaction of the latter with induction and
analogy, and that arguments are formed by predicting
and accepting by induction, analogy. Assumptions are
made with the help of abduction. For this subtlety of
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abduction (in Peirce's sense), very valuable logics are
used.

The above formalization of the abduction explana-
tion is not a sufficiently deep imitation of Peirce's idea
of abduction as a cognitive procedure inherent in hu-
man creative activity. There are interesting connections
between abduction and non-monotonic reasoning, as
well as the formalization of diagnostic procedures pre-
sented in artificial intelligence systems. Abduction pro-
vides a new key to explaining many aspects of practical
and intellectual activity. However, some philosophers
of science criticize the structure of Peirce's abduction,
arguing that there is no rational connection between
facts and hypotheses, so that completely different hy-
potheses can be used to explain the facts. Another ob-
jection to the abduction structure is related to the fact
that the hypothesis put forward to explain the facts is
partially known or found in another way. Indeed, it of-
ten happens in science that a similar hypothesis of a cer-
tain nature, or elements of some hypothesis, is known.
But this is not uncommon in abductive reasoning. But
in abductive reasoning, such a hypothesis is not used in
its original form: it is either generalized, or applied to
other cases, or the former elements of the old hypothe-
sis are combined in a new system. Therefore, in this
case, there is no question of a direct application of the
old hypothesis or its elements to the new. Peirce him-
self answered this objection as follows: "It is true that
previously the various elements of the hypothesis were
in our minds. But the idea of bringing them together did
not previously occur to us until a new proposition sud-
denly appeared before our discussions."

Often, critics of abduction point out that this is an
attempt to return to the creation of logic similar to F.
Bacon's inductive logic, which identified talent and in-
genuity with the mechanical procedure of following
predetermined rules. However, Peirce, as a professional
scientist, developed the abduction reasoning not as an
algorithm of discovery, but as a more reliable method
for finding scientific hypotheses. At the same time, he
sharply opposed the random search for truths in science
by trial and error, considering it a hopeless task that
would require an infinite amount of time. To substanti-
ate his argument, he turned to the real experience of sci-
ence. The study began with an analysis of the history of
scientific knowledge, the discoveries of G. Galileo, I.
Kepler and I. Newton. Peirce's ideas were further de-
veloped in the works of N.R. Hanson, who, using the
concrete material of classical physics and the theory of
elementary particles, showed the superiority of both the
hypothetical-deductive and the previous inductive
model of cognition. J. Hintikka also spoke in defense
of abduction, he believes that the correctness of reason-
ing about abduction should be justified with the help of
strategic principles, rather than strict rules similar to the
rules of the game of chess. Just as knowledge of the
rules of chess does not in any way characterize the skill
of the player, knowledge of logical, strict rules does not
determine the ability to think effectively. To master the
art of judgment, it is necessary not only to know strict
rules, but most importantly, to skillfully use the strate-
gic aspects of reasoning. Since scientific research is not

limited to a specific algorithm, its results cannot be re-
liable and conclusive. The use of strategic principles of
research makes it easier, more organized and careful,
but does not guarantee the achievement of the truth. In
this sense, abduction refers to the strategic aspects of
reasoning. In this sense, abduction can also be com-
pared with heuristic methods. Based on strategic and
heuristic principles, it draws conclusions, and the re-
searcher gets the opportunity to conduct research more
efficiently and get closer to the truth than by random
trial and error.

Abduction (from Latin ab - "with, from", ducere -
"to drive") is a cognitive procedure that helps to gener-
ate reasonable hypotheses. The formula for the abduc-
tion judgment looks like this: A-C-B. It turns out that
abduction, like deduction, begins with a general judg-
ment and reveals the cause through the observed fact.

The abduction method is used to discover empiri-
cal laws, that is, conclusions that arise from practical
observations and are not supported by any evidence.
Also, this method of deriving hypotheses is used in so-
cio-historical knowledge, because, for example, in or-
der to recreate the events of past years, historians must
take into account subjective facts, probable goals, mo-
tives of other people and information. As the English
historian, philosopher and archaeologist Robin George
Collingwood said, the historian does not simply repeat
the ideas of the past, but does so in the context of his
own knowledge, therefore he criticizes them, gives
them valuable assessments and corrects them. He cor-
rects all the errors he discovers. This statement once
again confirms the important role of abduction for so-
cio-historical research. Abduction is used in artificial
intelligence systems and is aimed at solving heuristic
problems that are close to human problems. The usual
enumeration of possible solutions is practically impos-
sible, therefore abductive reasoning is used here to help
analyze. That is, give information and find a rational
hypothesis.

The art of reasoning is given not only to those who
skillfully compare already proven hypotheses with
facts, but also to those who know how to think strategi-
cally, which is exactly what the abduction method of
searching for truth teaches. Abduction expands a per-
son's consciousness, helps to look at the situation from
different angles and obtain previously unknown infor-
mation. This is a significant advantage of abduction
over deduction and induction. Although abduction, as a
logical method, does not guarantee that the chain of rea-
soning will lead to a true conclusion, it is a fact that it
will facilitate its search. Moreover, it will broaden the
horizons of thought and open up unknown sides.

When obtaining an abductive scientific conclu-
sion, deduction serves to derive a conclusion from the
hypothesis, while induction serves to confirm or deny
the conclusion with specific facts.

The syllogism of abduction is as follows:

D is the sum of data (facts, observations, witness
statements).

H; is the facts that will explain D (if Hy is a true
hypothesis).

Ho cannot explain or explain D (if Ho is a false hy-
pothesis).
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No hypothesis other than H; can explain D.

Therefore, the hypothesis H is either true or con-
sistent with the truth, ideas and theories accepted by
science. Therefore, it is possible to confirm the hypoth-
esis either by experience and experiments, or to deny it
by concrete scientific facts.

The scientific process that confirms the hypothesis
is called verification (from Latin "versus" - "true",
"facio” - "I do"). The scientific process that denies the
hypothesis is called falsification (“falsus" - "false").
The methodology of the relationship between verifica-
tion and falsification was developed in the middle of
the 20th century by Karl Raymond Popper of German
(Austrian) origin in his book "Propositions and Refuta-
tions. The Development of Scientific Knowledge".
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Calculus, as an important mathematical tool for analysing physical problems, can not only help us grasp the
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Calculus, as an important branch of mathematics,
has wide and deep applications in physics. From de-
scribing the motion of objects to studying electromag-
netic phenomena, from analysing mechanical systems
to exploring the quantum world, calculus plays a key
role. It provides physicists with a powerful tool for ac-
curately describing natural phenomena, building phys-
ical models and performing quantitative analyses.

1 Applications of Calculus to Kinesiology

1.1 Displacement, velocity and acceleration

Displacement is the change in position of an ob-
ject, velocity is the rate of change of displacement ver-
sus time, and acceleration is the rate of change of ve-
locity versus time. Using calculus, we can accurately
describe the position, velocity, and acceleration of an
object at different moments in time.For example, if the
acceleration function a(t) of an object is known, the

velocity function v(t) = _[ a(t)dt+v, (where v, is
the initial velocity) can be obtained by integration, and
the displacement function s(t) = Iv(t)dt +5,

(where S, is the initial displacement) can be obtained

by integration.Conversely, if the displacement function
is known, the velocity and acceleration functions can
be obtained by differentiation.This relationship is very
important in the study of various forms of motion such
as linear and curvilinear motion of objects.

1.2 Parabolic motion

For parabolic motion, we can use calculus to ana-
lyse the trajectory of an object. The motion of the object
is decomposed into horizontal and vertical directions,
with constant velocity in the horizontal direction and
acceleration by gravity in the vertical direction.By ap-
plying the kinematics formulas to the horizontal and
vertical directions respectively, and integrating and de-
riving them using calculus, the position and velocity of
an object at any moment can be obtained, thus accu-
rately describing the trajectory of a paraboloid. Para-
bolic mation can be regarded as the combined motion
of uniform linear motion in the horizontal direction and

uniformly variable linear motion in the vertical direc-
tion. Calculus is useful in analysing physical quantities
such as velocity and displacement in parabolic motion.
(1) Speed analysis

Suppose an object is thrown with an initial veloc-
ity V, and anangle @ with the horizontal. Decompose
the initial wvelocity into the horizontal direction
Vo, =V, C0SE and the vertical direction

Voy =V, SIN . In the horizontal direction, the veloc-
ity V, is constant because there is no acceleration in

the horizontal direction, i.e., V,(t) =V, C0S@ . In the
vertical direction, the acceleration a =—( (g is the
acceleration due to gravity), and the integration of the

y

dv
acceleration by the derivative a = E of velocity

t
with respect to time yields V,(t)=V,, +J‘O adt ,

which is v, (t) =V, sin @ —gt.
(2) Displacement analysis
For a horizontal displacement X, since V, is a

t
constant, integrating over it gives X(t) = .[o v dt by

the fact that velocity is the derivative of displacement

: _ dx
with respect to time V, = e so X(t) =v,cos@-t

d
.For the vertical displacement Y ,V, = d—)t/,integrate

over V,(t) to find y,y(t):f;vy(t)dt,i.e.,

y(t) =V, sin H-t—%gtz.

2 Applications of Calculus to Mechanics
2.1 Newton's second law
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Newton's second law F =ma, where F is the
force, M is the mass of the object, and a is the accel-
eration.Using calculus, we can apply Newton's second
law to more complex mechanical problems. For exam-
ple, when a force is a function of time, position, or ve-
locity, the velocity and displacement of an object as a
function of time can be obtained by integrating or de-
riving the acceleration. For the motion of an object un-
der a variable force, calculus can help us solve the equa-
tions of motion of the object to accurately describe the
object's state of motion.

2.2 Work and energy

Work is the accumulation of force over displace-

ment and is defined as W = I F -ds, where F isthe

force and dS is the differential element of displace-
ment. The work done by an object under different
forces can be calculated by integration. Energy includes
kinetic energy, potential energy, etc. Kinetic energy

1
EK :Emvz, the rate of change of kinetic energy

with time, i.e. power, can be obtained by deriving the
velocity.Potential energy is related to position, and the
corresponding force can be obtained by deriving the po-
tential energy function. Using the law of conservation
of energy, i.e., the total energy of a system remains con-
stant, calculus can be used to solve various problems in
mechanical systems, such as collisions of objects, vi-
brations of springs, etc.

3 Applications of Calculus to Electromag-
netism

3.1 Electric and magnetic fields

The electric and magnetic field strengths can be
obtained by integrating the charge and current distribu-
tions. For example, for an electric field generated by a
point charge, according to Coulomb's law, the electric

. 2 kg~ .
field strength E =—-r, where K is the Coulomb
r

constant, ( is the electric quantity of the point charge,
I is the distance, and I' is the unit vector. The electric
field generated by an arbitrary charge distribution can
be obtained by integrating the electric field of multiple
point charges. Similarly, the strength of a magnetic
field can be obtained by integrating over a current dis-
tribution. Using calculus, we can analyse the properties
of electric and magnetic fields, such as the divergence
of the electric field and the curl of the magnetic field,
to gain a deeper understanding of electromagnetic phe-
nomena.

3.2 Electromagnetic induction

The phenomenon of electromagnetic induction
means that a changing magnetic field produces an elec-
tric field and a changing electric field produces a mag-
netic field. According to Faraday's law of electromag-
netic induction, the induced electromotive force is

() . .
& =———/,where @ is the magnetic flux. The mag-

dt
nitude of the induced electromotive force can be ob-
tained by taking the derivative of the magnetic flux. In
AC circuits, the properties of inductance and capaci-
tance can also be described by calculus. For example,
the relationship between voltage and current for the in-

: di I
ductance is V| = LE and the relationship between

_ _ dv

current and voltage for the capacitance is 1, =C Y
, where L is the inductance and C is the capacitance.

4 Applications of Calculus to Quantum Me-
chanics

4.1 Wave function

In quantum mechanics, the states of microscopic
particles are described by wave functions. The wave
function satisfies the Schrédinger equation, which is a
partial differential equation that needs to be solved us-
ing calculus. By solving Schrodinger's equation, the
probability distribution of information such as the en-
ergy, position, and momentum of a particle can be ob-
tained. The application of calculus in quantum mechan-
ics helps us to understand strange phenomena in the mi-
croscopic world, such as quantum entanglement and
tunneling effects.

4.2 Heisenberg Uncertainty Principle

Heisenberg Uncertainty Principle is one of the
fundamental principles of quantum mechanics, which
is important for our understanding of the nature of the
microscopic world and the fundamental concepts of
guantum mechanics. Heisenberg Uncertainty Principle
shows that the position and momentum of a particle
cannot be determined exactly at the same time, and that

h
their uncertainties satisfy AXAp > E , where h isthe

reduced Planck constant. This principle can be obtained
by performing calculus on the wave function.

Calculus is used in physics across the spectrum
from classical mechanics to modern physics. It pro-
vides physicists with powerful analytical tools that en-
able them to accurately describe natural phenomena,
build physical models, and perform quantitative anal-
yses. As physics continues to develop, the applications
of calculus will continue to expand and deepen, reveal-
ing more of the mysteries of nature.
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Abstract

The article investigates the existing workforce shortage in the field of cybersecurity in Azerbaijan and exam-
ines the impact of related problems on the country’s security infrastructure. In recent years, the rise of digital
transformation and increased internet usage have further emphasized the importance of cybersecurity. However,
the lack of qualified professionals in this field poses significant challenges to ensuring the country's cybersecurity.
The article discusses the reasons behind this workforce shortage, assesses the current situation, and explores pos-
sible solutions. The study also examines the gaps in the country’s education and professional development systems
and their impact on the cybersecurity sector. As a result, the need for innovations in the education system, the
adoption of international experience, and the strengthening of state policy is highlighted as crucial to addressing
this issue. The article presents well-founded recommendations for a more in-depth exploration of human resource

development in cybersecurity in Azerbaijan and for the implementation of effective strategies.
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specialized personnel, national security.

INTRODUCTION

In the modern era, the rapid development of infor-
mation technologies and the widespread adoption of
digital transformation have led to profound changes
across all areas of society (World Bank, 2021). This
transformation process has significant impacts not only
in the social and economic spheres but also in terms of
national security, state governance, and public stability
(UNESCO, 2022). In particular, changes occurring in
cyberspace and technological advancements have
turned cybersecurity into one of the top global priori-
ties. Ensuring the security of information systems, dig-
ital infrastructure, and personal data is directly linked
to the national interests of states (ENISA, 2023). In this
regard, the demand for professional and highly quali-
fied personnel in the field of cybersecurity is growing
day by day (WEF, 2023).

The Republic of Azerbaijan is among the countries
actively participating in the digitalization process and
has identified information technologies as a strategic
direction for development (Azerbaijan Ministry of Dig-
ital Development and Transport, 2023). In recent years,
significant steps have been taken in the country to es-
tablish digital government platforms, implement “elec-
tronic government” projects, expand e-services, and de-
velop information and communication technologies
(ICT). Alongside these developments, cybersecurity
has also emerged as one of the key areas of state policy.
However, the issue of workforce supply in this field re-
mains a serious challenge. Unfortunately, the current
human resource capacity is not sufficient to fully meet
the goals set in this area. This leads to a shortage of
qualified cybersecurity specialists in both public insti-
tutions and the private sector.

The problem of workforce shortage is primarily
related to the insufficient development of cybersecurity
curricula in higher and secondary specialized educa-
tional institutions and the gaps in imparting practical
skills. In addition, low interest in the technological
field, limited opportunities for professional develop-
ment, and the lack of competitive training programs in
the labor market further exacerbate this shortage. Alt-
hough there have been some initiatives in Azerbaijan’s
higher education institutions to train specialists in the
field of cybersecurity, these efforts are not sufficient
when faced with issues that require a broader and more
systematic approach (Azerbaijan State ICT Strategy,
2022). The complexity of the problem indicates that
there is a need not only for technical knowledge, but
also for personnel equipped with legal, ethical, and stra-
tegic perspectives.

On the other hand, cyber threats are not solely of
a technical nature; they can also be realized through so-
cial engineering, psychological influence, disinfor-
mation, and information manipulation (Mitnick & Si-
mon, 2011; Taddeo, 2019). This necessitates those spe-
cialists working in the field of cybersecurity possess
multidisciplinary knowledge. In a global context where
the demand for experienced professionals in this area is
increasing, it is of vital importance for Azerbaijan to
adapt to this trend, strengthen its talent pool, and de-
velop a competitive human resource base.

At the same time, international experience shows
that the development of qualified personnel in cyberse-
curity requires not only formal education but also train-
ing programs, industry-academia collaboration, practi-
cal laboratories, and the promotion of startup and inno-
vation environments. Steps taken in these directions
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can contribute to reducing the shortage of professionals
and to fostering a cybersecurity culture in the country.

The initiatives undertaken by the Ministry of Dig-
ital Development and Transport of the Republic of
Azerbaijan, the Ministry of Education, and other rele-
vant institutions indicate that the development of hu-
man capital in the field of cybersecurity is already con-
sidered a strategic priority. However, in order to assess
the effectiveness of current initiatives and propose new
ones, an objective analysis of the current situation is es-
sential.

The article explores the reasons behind the short-
age of cybersecurity professionals in Azerbaijan, ana-
lyzes the current state of the field, and identifies pro-
spective directions for the development of human re-
sources. In addition, the article offers practical
recommendations on how to improve cybersecurity
workforce policy in line with the country's economic
and technological development.

METHODOLOGY

The research was conducted through the collection
of existing data related to cybersecurity and workforce
shortages, as well as the study of previous research
works relevant to the topic. The aim was to identify
gaps in the field. Literature materials, scientific articles,
and books in Azerbaijani, Russian, English, and Turk-
ish languages were analyzed. The scope of the literature
used in the research was broad, including studies con-
ducted in various countries on cybersecurity and work-
force-related issues.

Surveys were conducted through both online and
in-person meetings with professionals working in the
field of cybersecurity and company executives. In order
to gain a deeper understanding of the current state of
workforce shortages, the challenges faced, and the
strategies proposed to address these issues, interviews
were held with a number of experts, including repre-
sentatives from government agencies and the private
sector.

ANALYSIS
RESULTS

The shortage of specialized personnel in the field
of cybersecurity is rooted in a number of structural and
economic factors. A deeper analysis of these causes re-
veals that elements such as the education system, the
demands of the global labor market, and the weakness
of public-private sector cooperation play a significant
role.

Deficiencies in the education system — One of
the main challenges in training specialists in cyberse-
curity within the education system is the limited num-
ber of academic programs dedicated to this field at uni-
versities. Currently, cybersecurity-related specialties
are not widely offered in our country, and the existing
programs struggle to meet students' needs. At the same
time, the lack of practical laboratories and simulation
environments limits students’ opportunities to gain
hands-on experience by engaging with real-world prob-
lems. This situation hinders the development of the
technical skills required in the field of cybersecurity.

Another important issue is the insufficient number
of academic staff and the outdated nature of educational
materials related to modern technologies. Curricula and

AND DISCUSSION  OF

materials that are not adapted to numerous technologi-
cal innovations pose a significant obstacle to the train-
ing of cybersecurity professionals. The misalignment
of educational programs with international standards is
also one of the main reasons for this deficiency. For ex-
ample, the lack of implementation of international cer-
tifications such as CISSP, CEH, and CompTIA Secu-
rity+ prevents students from acquiring globally recog-
nized knowledge and skills. Furthermore, the weak
coordination between higher education institutions and
the industrial sector creates an additional challenge in
training cybersecurity specialists.

Growing Global Demand in the Field of Cyber-
security - Despite the high demand in the global cyber-
security market, it is challenging for local specialists to
meet these requirements. Since job opportunities of-
fered in the international labor market in the field of
cybersecurity are more attractive and financially advan-
tageous, the issue of local professionals turning to for-
eign markets (brain drain) arises. The situation be-
comes more complicated as professionals who leave
Azerbaijan do not return to the country, and Azerbaijani
students who gain experience locally show little inter-
est in working in their homeland after completing their
education abroad. This reduces the availability of expe-
rienced professionals in the local cybersecurity market
and further deepens the existing workforce shortage in
the field.

The Role of the Public and Private Sectors - The
lack of sufficient incentives between the public and pri-
vate sectors in the field of cybersecurity leads to weak
human resource development in this area. Both govern-
ment institutions and private companies face difficul-
ties in recruiting local experts in cybersecurity, and the
lack of sufficient investment in workforce development
hampers the progress of the cybersecurity sector. At the
same time, the underutilization of local experts in cy-
bersecurity by public institutions hinders the expansion
of educational and training initiatives in this field.

As aresult of these factors, the shortage of special-
ized personnel in cybersecurity creates serious chal-
lenges both locally and internationally. To address this
issue, relevant reforms must be implemented within the
education system, as well as in the public and private
sectors.

CONCLUSION

The shortage of workforce in the field of cyberse-
curity in Azerbaijan creates significant problems both
in technical and social-cultural aspects. Statistical indi-
cators and international reports show that the shortage
of specialists in this field has significantly increased,
and urgent measures must be taken for the country to
operate effectively in the field of cybersecurity. The
low number of qualified professionals not only high-
lights technological gaps but also the underdevelop-
ment of cyber culture, the weakness of preventive
measures, and the insufficient level of public awareness
regarding cybersecurity.

The training of cybersecurity specialists in educa-
tional institutions does not meet the demands of the la-
bor market. The lack of modernization in technological
trends and curricula, limited practical experience, and
the shortage of academic staff further exacerbate the
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situation (Mammadov & Aliyeva, 2023). In this regard,
to eliminate the shortage of cybersecurity professionals
and ensure that our country is equipped with specialists
who meet international standards, it is essential to re-
structure education and training programs, strengthen
international cooperation, and increase the level of
awareness.

The existing shortage of workforce in cybersecu-
rity poses a serious threat to ensuring national security
and supporting economic development. Although sig-
nificant steps have been taken in recent years in Azer-
baijan's cybersecurity sector, the number of specialists
working in the field within the country is still insuffi-
cient, which hinders the effective resolution of security
issues. To address this problem, the following strate-
gies can be implemented:

1. Improvement of Education and Training
Programs

o Expansion of the cybersecurity specialization
in universities and creation of specialized master's pro-
grams

e Establishment of practical laboratories and
training centers

e Ensuring easier access to international certifi-
cation programs

e Support from the government for the develop-
ment of qualified personnel by providing scholarships
in this field

e Application of ethical hacking and real cyber-
attack simulations in training programs

2. Collaboration Between the Public and Pri-
vate Sectors

e Increasing scholarships and professional de-
velopment programs in the field of cybersecurity

e Government incentives for local experts

e Companies forming their workforce based on
demand and collaborating with universities

e Creation of cybersecurity cooperation plat-
forms between the public and private sectors

e Organization of local and international cyber-
security conferences

3. Benefiting from International Experience

e Creation of joint programs with foreign uni-
versities

e Involvement of international experts in the
field of cybersecurity in Azerbaijan

o Development of state programs that encourage
students studying abroad to return to the country

e Active participation of Azerbaijan in interna-
tional cybersecurity events

e Establishing connections with Azerbaijani
specialists working in cybersecurity abroad and inte-
grating their experiences into the local market

4. Development of the Labor Market and Ad-
aptation to Labor Market Demands

e Support for the development of local startups
and innovative solutions in cybersecurity

e Paying special attention to the cybersecurity
sector as part of the digital transformation strategy

e Organization of professional development
programs to ensure that qualified cybersecurity person-
nel remain competitive in the labor market

o Development of cooperation mechanisms be-
tween the public and private sectors

e Implementation of internship programs for
young specialists in cybersecurity by large companies

5. Public Awareness and Formation of Cyber-
security Culture

* Teaching basic cybersecurity knowledge in sec-
ondary schools

* Conducting extensive awareness campaigns to
increase cybersecurity consciousness among the popu-
lation

* Promoting key principles of cybersecurity
through media and social platforms

+ Establishing local communities and forums on
cybersecurity

The solution to the cybersecurity workforce short-
age in Azerbaijan is a crucial step towards strengthen-
ing the country’s digital security. The reforms and de-
velopment programs to be implemented in this field
aim to enhance the quality of life and economic resili-
ence in the cybersecurity sector, ensure the security of
information infrastructure, and strengthen international
cooperation. To overcome these challenges, closer col-
laboration between the government, private sector, and
educational institutions, as well as learning from inter-
national experience, is of great importance.

In the future, the improvement of state information
systems, continued training of relevant personnel, and
strengthening international cooperation will be essen-
tial for the further development of cybersecurity. In this
way, Azerbaijan aims to ensure cybersecurity, increase
the resilience of the country’s digital infrastructure, and
position itself as a global leader in cybersecurity.
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