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BASHKIRDS AND CHUVASHES IN THE XVII-XIX CENTURIES

Abstract.

This article analyzes the social, economic, and political transformations experienced by the Bashkir and
Chuvash peoples under the influence of the Russian Empire between the XVII and XIX centuries. During this
period, both groups underwent a transition from a nomadic to a sedentary lifestyle, largely as a result of policies
implemented by the Russian government to consolidate its authority. The Russian Empire pursued a strategy of
settlement in Bashkir and Chuvash territories, establishing new administrative structures and exerting significant
influence over the socio-political organization of these populations. In response, the Bashkir and Chuvash peoples
engaged in various uprisings to defend their autonomy; however, these rebellions were systematically suppressed
by the imperial authorities. Additionally, class divisions within their social structures became more pronounced,
leading to heightened tensions between the feudal elite and community members. Economic development was ev-
ident, particularly in the expansion of livestock breeding and agricultural practices. Despite the political and
social pressures imposed by the Russian Empire, the Bashkir and Chuvash peoples actively resisted in an effort to
preserve their national identity and cultural heritage.

Annomauyus.

B cmamuve AHAUSUPYIOMCA COYUATIbHblIE, IKOHOMUYECKUEe U noaumudecKue npeo6pa306aHuﬂ, Komopwle ne-
pedicuny OAUKUPCKULL U Yy8AULCKUL HAPoObl noo rusanuem Poccutickou umnepuu meacdy XVII u XIX sexamu. B
amom nepuod obe epynnvl nepeuLiu Om K04eso20 K 0cedomy 00pasy HCU3HU, 60 MHO2OM 8 pe3yibmame Nou-
MUKU, NPOBOOUMOU POCCULICKUM NPABUMENTbCMBOM 018 YKpenienus ceoell eracmu. Poccutickas umnepus npogo-
ouna cmpamecuro paccelerust Ha 6aml<up07<ux U 4yeauiCKux meppumopusx, €030a6as1 HOBble aOMuHucmpamus-
Hble CMPYKmMYypbl U OKA3bleds 3HAYUMENbHOE GIUHUE HA COYUATbHO-NOJUMUYECKYI0 Op2cadHU3AYUI0 DMUX cpynn
Hacenenus. B omeem na smo 6am1<upcz<u12 u qyeawcrcuﬁ Hde@bl yuacmeosaiu 6 pa3jiudHblXx 60CCMAHUAX, ymobwl
3awumums C6010 A6NMOHOMUIO, 00HAKO 3MU 60CCMAHUSL CUCIMEMAMUYECKU NOOABIAIUCH UMNEPCKUMU 61aCMAMU.
KpOM@ moeo, Kiaccoevle pa3iudusl 6 UX COYyUuajlbHoblx CmpyKmypax cmaniu bonee BbIPAINCEHHBIMU, UIMO NPUBEIO K
YCUNEHUIO HANPAACEHHOCMU MeAHCOY Peo0aNbHOU IAUMO U YNeHAMU 0OUUHBL. DKOHOMUYECKoe pa3sumue Oblio
OHEG‘MOHblM, 0cobenHo 6 pacuiupeHuu AHCUBOMHOBOOCMEA U CENbCKOXO3AUCMBEHHbIX npakmuk. Hecmomp}z Ha no-
JumMu4ecKoe u coyuanvbroe dagieHue co cmoponsl Poccutickotl umnepuu, 6AWKUPCKULL U 4y8aulcKuti Hapoovl ax-
MUBHO CONPOMUBIAIUCH, CMPEMACL COXPARUNDb C6010 HAYUOHATIbHYIO UOCHMUYHOCb U Kyl1bm)ypHoe Hacneoue.

Keywords: Bashkirs, Chuvash, Russian Empire, uprisings, nomadic life.
Knroueswvie cnoesa: 6am1<upbl, uysawiu, Poccutickas umnepus, 60CCIMAaHus, Ko4egou 06pa3 JHCU3HU.

Introduction: This article provides a foundational
analysis of the social, economic, and political condi-
tions of the Bashkir and Chuvash peoples, as well as
their role in broader historical processes. The period
spanning the XVII-XIX centuries was marked by sig-
nificant challenges for these communities, as they
struggled to preserve their identity and resist external
pressures. The expansion of the Russian Empire and its
efforts to consolidate control over these territories pro-
foundly impacted the traditional way of life of the
Bashkir and Chuvash peoples. Despite their attempts to
maintain their presence on their ancestral lands, they
experienced substantial economic, social, and adminis-
trative transformations under the influence of Russian
imperial policies. The implementation of a centralized
administration and administrative reforms led to signif-
icant shifts in their traditional societal structures and
modes of existence [3].

From the late XVII century onward, the Russian
Empire implemented a series of military and adminis-
trative measures to strengthen its position in the Ural

and Volga regions. During this period, the settlement of
Russian families and the construction of military for-
tress cities in Bashkir and Chuvash territories became
increasingly widespread. In an effort to consolidate
control over these regions, the Russian government es-
tablished cities and administrative structures of strate-
gic and military importance. One such city was Ufa,
where Russian authority was reinforced through the
presence of Russian voivodes. This new system of gov-
ernance not only introduced additional taxes and com-
pulsory labor for the Bashkir and Chuvash populations
but also had a profound impact on their traditional way
of life.

The imposition of a centralized administrative
structure led to the emergence of pronounced class dis-
tinctions within Bashkir and Chuvash communities.
Social groups such as feudal lords, murzas, and tar-
khans gained significant power and exerted considera-
ble influence over community members. Tarkhans,
who were granted special privileges including exemp-
tion from state taxes and compulsory services, played a
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particularly dominant role in the social hierarchy. As a
result, tensions intensified between the general popula-
tion and the ruling elite, leading to increased social un-
rest. These structural transformations significantly re-
stricted the autonomy and self-governance of the Bash-
kir and Chuvash peoples within their own lands.

Moreover, military conscription and forced labor
expanded in Bashkir and Chuvash territories during this
period. The government’s imposition of increased taxes
and additional obligations further exacerbated the hard-
ships faced by the peasant population. Although live-
stock breeding and agriculture remained fundamental
to the social and economic life of these communities,
Russian imperial policies placed significant constraints
on their economic activities. While agricultural produc-
tion expanded as a consequence of Russian influence,
these developments came at the cost of diminished eco-
nomic freedoms for the Bashkir and Chuvash peoples
[8]. The uprisings and protest movements that emerged
during this period illustrate the resistance of the Bashkir
and Chuvash peoples against Russian imperial oppres-
sion. These revolts constituted part of broader re-
sistance efforts aimed at defending their national and
social rights. Although the Bashkir and Chuvash peo-
ples actively sought to preserve their traditional way of
life and cultural identity, their efforts were frequently
met with suppression by imperial forces. Nevertheless,
their continued resistance underscored a persistent
struggle to maintain their cultural heritage and auton-
omy.

In conclusion, the 17th to 19th centuries repre-
sented a period of profound transformation for the
Bashkir and Chuvash peoples. Under the expanding in-
fluence of the Russian Empire, these communities ex-
perienced significant social, economic, and political
changes that reshaped their historical trajectory.

Historical Overview of the Bashkir and Chu-
vash Peoples

The Bashkir and Chuvash peoples have histori-
cally inhabited regions influenced by the Russian Em-
pire and possess a rich cultural heritage and complex
social structures. The earliest known historical records
of the Bashkirs appear in Arabic sources from the 9th
and 10th centuries, where they are referred to as “Bash-
korts” or “Bashkirs.” During this period, the Bashkirs
maintained close contact with the Volga Bulgar state
and, by the 13th century, became subordinate to the
Golden Horde. This subjugation contributed to the
emergence of local feudal structures, leading to the rise
of a class of large landowners, including feudal elites
such as the “tarkhans.”

The Chuvash people, as descendants of the ancient
Bulgar-Turkic groups, settled in the Volga region,
where they intermingled with the Bulgars and Finno-
Ugric populations, gradually forming a distinct ethnic
identity. Their culture evolved through interactions
with both Turkic and non-Turkic groups, reflecting a
synthesis of diverse cultural influences [14].

Following the conquest of the Kazan Khanate by
the Russian Empire in 1552, the Bashkirs came under
Russian rule and experienced intensified colonial con-
trol. In the aftermath of this conquest, Russian authori-
ties initiated the settlement of Russian populations in

Bashkir lands and established military fortresses to
consolidate control. In response, the Bashkirs actively
resisted foreign encroachment through multiple upris-
ings. Similarly, the Chuvash population faced policies
of Russification and Christianization upon their incor-
poration into the Russian Empire. Despite these pres-
sures, they sought to preserve their cultural traditions.
Throughout the 18th century, the Bashkirs frequently
revolted against Russian rule, but these uprisings were
systematically suppressed by military force. Mean-
while, the Chuvash endured coerced Christianization,
with some segments of the population adopting Chris-
tianity while others maintained their traditional beliefs.
As inheritors of the Volga Bulgar state, the Chuvash
developed a unique cultural identity shaped by both
Turkic and Finno-Ugric influences. Although both
groups remained under Russian influence by the early
19th century, they actively endeavored to safeguard
their cultural heritage and national identity.

During the XVII-XIX centuries, the Bashkirs en-
gaged in both agriculture and cattle breeding, contrib-
uting to the economic development of their region. The
Chuvash similarly advanced agricultural and pastoral
practices, playing a significant role in the economic and
social fabric of the Volga-Ural region. However, the
Russian Empire’s imposition of increased taxation and
additional economic obligations exacerbated their
hardships. Despite growing cultural and religious influ-
ences from Russian authorities, the Bashkir and Chu-
vash peoples continued to resist assimilation and
sought to preserve their traditional values and customs.
By the late XIX century, these efforts persisted in the
face of ongoing Russification policies.

The Expansion of Russian Imperial Influence

Between the XV11-X1X centuries, the influence of
the Russian Empire expanded significantly in the
Volga-Ural region, bringing profound transformations
to the lives of the Bashkir and Chuvash peoples. During
this period, the Russian government pursued an expan-
sionist agenda aimed at achieving administrative and
military consolidation in the region. The conquest of
the Kazan Khanate in 1552 marked a decisive moment
in this process, as it enabled Russia to assert full control
over the Volga region. Consequently, the Bashkir and
Chuvash peoples were integrated into the Russian im-
perial system and subjected to colonial rule.

Russia’s governance strategy in these territories
primarily relied on the construction of military for-
tresses and the settlement of Russian populations.
These measures were intended to reinforce imperial au-
thority and facilitate the administrative integration of
the region into the broader Russian state apparatus [10].
Over time, these policies resulted in significant social,
economic, and political changes, fundamentally alter-
ing the traditional ways of life of the Bashkir and Chu-
vash peoples.

During the XVII-XIX centuries, the Russian Em-
pire established fortresses and administrative centers of
military and strategic importance in the territories in-
habited by the Bashkir and Chuvash peoples. A key ex-
ample is the founding of the city of Ufa in 1574, which
later evolved into an administrative center. Russian voi-
vodes were appointed to govern the region, thereby
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consolidating imperial control over the Bashkir and
Chuvash populations. Additionally, Russian families
were resettled in these areas, further increasing Russian
influence and strengthening state authority.

The Russian government imposed various obliga-
tions on the Bashkir and Chuvash populations, includ-
ing taxation and military conscription. These measures
significantly impacted the local economy, restricting
the ability of these communities to engage freely in ag-
riculture and trade. In response, the Bashkir and Chu-
vash peoples organized revolts against these policies.
However, these uprisings were met with severe military
suppression. The period was marked by considerable
socio-economic hardship, as both groups experienced
growing pressures under Russian rule.

As Russian influence expanded, policies were im-
plemented to transition the Bashkir and Chuvash peo-
ples from a nomadic to a sedentary lifestyle. The Rus-
sian authorities sought to alter traditional ways of life,
compelling these communities to adopt settled agricul-
tural practices. This transformation had profound ef-
fects on their socio-economic structures. While many
Bashkirs and Chuvash remained engaged in agriculture
and livestock breeding, the shift toward a sedentary ex-
istence confined them to specific territories and intro-
duced new social adaptations.

In the XVIII century, the Russian government in-
tensified its military-administrative measures in the
Bashkir and Chuvash lands, deploying additional mili-
tary personnel and officials to consolidate power. Ad-
ministrative reforms led to the creation of new territo-
rial divisions, enforcing compliance with Russian legal
frameworks and restricting local governance. In an ef-
fort to secure alliances with regional elites, the Russian
administration granted privileges to certain feudal lead-
ers, thereby strengthening their influence over the
broader population.

Religious and Cultural Policies

In addition to administrative control, the Russian
Empire pursued a policy of Christianization aimed at
weakening the national identities of the Bashkir and
Chuvash peoples and assimilating them into Russian
culture. The Chuvash, in particular, were targeted for
conversion to Orthodox Christianity and subjected to
significant religious influence from the Russian Ortho-
dox Church. However, resistance persisted among seg-
ments of the Chuvash population who sought to pre-
serve their traditional religious practices. While some
communities converted under duress, others actively
resisted religious assimilation, demonstrating the en-
during strength of their cultural heritage.

The Bashkir population, on the other hand, was
subjected to military conscription and various state-im-
posed obligations. Faced with the military dominance
of the Russian Empire, the Bashkirs staged multiple up-
risings throughout the XVI11 century in an effort to pro-
tect their national identity and traditional way of life.
The Russian government responded with extensive mil-
itary campaigns to suppress these revolts, yet the Bash-
kirs continued to resist imperial control. These upris-
ings underscored their persistent struggle for autonomy
and cultural preservation.

Social and Economic Transformations

Between the XVI1-XIX centuries, the socio-eco-
nomic conditions of the Bashkir and Chuvash peoples
underwent significant changes under Russian imperial
rule. The expansionist policies and administrative re-
structuring of the Russian Empire fundamentally al-
tered their traditional ways of life. Prior to Russian in-
tervention, both groups primarily engaged in nomadic
pastoralism and agriculture, relying on natural re-
sources for subsistence. Their economic activities were
largely self-sufficient and less constrained by external
authorities.

The construction of military fortresses and the im-
position of taxes disrupted the economic stability of
these communities. The burden of new levies and com-
pulsory labor led to financial hardship, particularly
among the peasantry. Many Bashkir and Chuvash peas-
ants struggled to sustain their livelihoods under the
weight of heavy taxation, prompting waves of re-
sistance and rebellion. The Russian authorities, in re-
sponse, implemented harsh measures to quell dissent
and maintain control [1].

The Russian administration also co-opted local
feudal elites, particularly the Tarkhans, by granting
them tax exemptions and other privileges. These feudal
lords gained increased economic and political influ-
ence, exacerbating class divisions within Bashkir and
Chuvash society [11]. The power imbalance between
feudal elites and the peasantry contributed to growing
tensions, as land ownership became increasingly con-
centrated in the hands of the privileged classes. This
shift restricted peasants’ access to land and curtailed
their economic independence.

Despite these challenges, Bashkir and Chuvash
communities continued to engage in traditional eco-
nomic activities, including agriculture, cattle breeding,
hunting, beekeeping, and leatherworking. Although ag-
ricultural production remained central to their econo-
mies, the expansion of Russian influence introduced
new constraints on trade and commerce. State-imposed
regulations and restrictions on independent economic
activity further weakened the local economy.

The Russian government sought to integrate the
Bashkir and Chuvash economies into the imperial ad-
ministrative system, limiting their financial autonomy.
Land previously designated for communal use was in-
creasingly appropriated by feudal lords, compelling
peasants to work under exploitative conditions. The ad-
ministrative policies imposed by the Russian authori-
ties reinforced economic dependency, restricting op-
portunities for self-sufficiency. Growing social stratifi-
cation further contributed to tensions within Bashkir
and Chuvash society. Peasants faced deteriorating
working conditions and increased obligations to feudal
lords, leading to widespread social unrest. Many indi-
viduals, burdened by debt and economic hardship, were
forced into serfdom, exacerbating their dependence on
landowners. Additionally, forced military conscription
and compulsory labor requirements further eroded the
standard of living among the lower classes [12].

The scarcity of land and limited economic re-
sources among the Bashkir and Chuvash communities
exacerbated existing economic hardships. The re-
stricted availability of arable land made it increasingly
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difficult for peasants to sustain themselves, while heavy
taxation and compulsory labor obligations further di-
minished their standard of living. Although certain in-
dustrial sectors experienced growth during this period,
the local population derived little benefit from these de-
velopments due to systemic restrictions and economic
marginalization. The rigid administrative policies and
economic constraints imposed by the Russian govern-
ment further disrupted the social structures of the Bash-
kir and Chuvash peoples, deepening socio-economic
inequalities and fostering widespread discontent..

Uprisings and Resistance Movements

Between the seventeenth and nineteenth centuries,
the Bashkir and Chuvash peoples led numerous upris-
ings and resistance movements against the oppression
of the Russian Empire. The oppressive taxation system,
administrative pressures, and interference in traditional
ways of life introduced by the Russian government in-
stigated revolts among the Bashkirs and Chuvash, as
they sought to preserve their autonomy. These upris-
ings were not only a protest against social injustices but
also a manifestation of the desire to maintain their na-
tional identity.

From the mid-seventeenth century, the settlement
of Russian families and the construction of military for-
tresses in Bashkir-inhabited territories fostered wide-
spread discontent. The first significant Bashkir upris-
ing, which occurred between 1662 and 1664, galva-
nized local resistance against Russian rule. In response,
the Russian government deployed large military forces
to quell the uprising; however, unrest persisted.
Throughout the eighteenth century, various uprisings
erupted among the Bashkirs nearly every decade [13].

The large-scale Bashkir uprisings of 1735-1740,
in particular, were a direct reaction to the harsh tax pol-
icies imposed by the Russian Empire. During these up-
risings, the Bashkirs mounted armed resistance against
the Russian forces, posing a significant threat to impe-
rial authority. The Russian government responded by
deploying thousands of soldiers to suppress the upris-
ings, implementing severe measures against the local
communities. Despite these efforts, the Bashkirs per-
sisted in their struggle to safeguard their cultural and
national values. The central goal of the Bashkir upris-
ings extended beyond opposition to taxes and included
demands for the reform of the local governance system,
which was heavily influenced by Russian authorities.
Peasants, who were subjected to exploitation by local
feudal lords and tarkhans, actively participated in these
uprisings. The 1755 uprising, for instance, was specifi-
cally organized to protect religious and national tradi-
tions. During this period, the Bashkirs resisted not only
the Russian state but also its policy of Christianization.
The government's harsh measures during the suppres-
sion of these uprisings led to substantial losses among
the local population. Nonetheless, the Bashkirs contin-
ued to fight for the preservation of their national iden-
tity. As a result of these uprisings, many Bashkirs were
exiled to the steppe or to Siberia. Despite the weaken-
ing of their traditional social structures, the spirit of re-
sistance persisted, reinforcing the commitment to pre-
serving their cultural heritage.

The Chuvash people also resisted the oppression
of the Russian Empire, particularly opposing the policy
of Christianization in defense of their religious beliefs.
In the nineteenth century, various movements arose
within Chuvash communities to safeguard their reli-
gious and cultural traditions. The Chuvash passively re-
sisted Russian efforts to assimilate them and strove to
maintain their traditional customs and practices [4].
During these uprisings, both the Bashkirs and Chuvash
sought to form alliances with other ethnic groups that
were, at various points, in opposition to Russian rule.
Notably, during the Pugachev Rebellion, the Bashkirs
collaborated with Russian peasants and Cossacks. The
Bashkir leader Salavat Yulayev played a prominent
role in this movement, inspiring the local population
with his resistance. Yulayev’s heroism elevated him to
the status of a national hero within the Bashkir commu-
nity, marking his struggle as a significant chapter in the
history of these peoples [2]. The uprisings of the Bash-
kirs and Chuvash were pivotal in their efforts to protect
their social and national rights. As a result of these up-
risings, the Russian Empire was forced to adjust its re-
ligious and cultural policies, making concessions to
both the Bashkirs and Chuvash. By the end of the eight-
eenth century, some degree of religious and cultural
freedom was granted to these peoples, allowing for the
establishment of mosques and schools.

Transition to a Sedentary Lifestyle and the De-
velopment of Agriculture

Between the seventeenth and nineteenth centuries,
the Bashkir and Chuvash peoples underwent a forced
transition from a traditional nomadic lifestyle to a sed-
entary one under the pressure of the Russian Empire.
The Russian state encouraged this shift in order to en-
hance control over these territories and adapt them to
the imperial administrative system. This transition led
to profound changes in the economic activities and so-
cial structures of both the Bashkirs and Chuvash. For
the Bashkirs, this transition occurred gradually, with a
focus on the development of agricultural practices.
Prior to this shift, the Bashkirs were primarily engaged
in extensive nomadic cattle breeding. However, under
the influence and pressure of the Russian government,
they increasingly turned to agriculture and sedentary
farming. With this transition, the Bashkirs began incor-
porating agricultural innovations, learning new farming
techniques, and adapting their lands to support agricul-
ture. Similarly, the Chuvash people shifted their focus
to agriculture as part of the transition to a sedentary life-
style. The fertile lands in their region facilitated the ex-
pansion of agricultural activities, including the cultiva-
tion of cereals, vegetables, and other crops. The Chu-
vash adopted modern agricultural methods and tools,
contributing to the enhancement of their economy [7].

The move toward a sedentary lifestyle also spurred
the development of crafts and trade activities. Among
the Bashkirs, there was an increase in leatherworking,
weaving, and other crafts, which were sold in local mar-
kets, thereby improving their economic situation. Like-
wise, the Chuvash developed their own craft industries,
which led to innovations in their social and economic
structures. The transition to a sedentary lifestyle had
significant social consequences for both the Bashkirs
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and Chuvash. Previously free and independent peas-
ants, who had sustained themselves through nomadic
pastoralism, became more reliant on the land as they
adapted to a sedentary existence. Feudal lords and large
landowners gained greater control over the peasants, re-
sulting in reduced autonomy and increased economic
dependence. This economic shift contributed to greater
social stratification and tensions within local communi-
ties. The Russian Empire’s agricultural reforms and
policies of compulsory taxation further shaped the tran-
sition to a sedentary lifestyle. The government intro-
duced new agricultural technologies and methods to in-
crease productivity among the Bashkirs and Chuvash.
These reforms led to higher crop yields, which posi-
tively impacted the local economy. However, the tran-
sition also created difficulties for peasants, who were
burdened by heavy taxes and compulsory contributions
[9].

In addition to agriculture, beekeeping, pottery, and
other crafts emerged as significant components of the
Bashkir and Chuvash economies. These activities pro-
vided new sources of income, as both groups sought to
increase their economic independence by engaging in
local trade. Under the regulatory framework imposed
by the Russian government, they diversified their eco-
nomic activities and participated more actively in the
market economy. The transition to a sedentary lifestyle
also brought about cultural and societal changes for the
Bashkirs and Chuvash. The acquisition of new agricul-
tural and craft-related skills opened the door to innova-
tions in daily life. Moreover, the transition created con-
ditions conducive to the establishment of educational
and religious institutions, with schools, mosques, and
churches being built in the communities of both peo-
ples, further enriching their social fabric [5].

Conclusion

Between the seventeenth and nineteenth centuries,
the Bashkir and Chuvash peoples underwent profound
social, economic, and cultural transformations under
the influence of the Russian Empire. The administrative
and military measures imposed by the Russian govern-
ment, coupled with restrictions on the nomadic life-
style, increased taxes and duties, and the policies of
Christianization and Russification, significantly im-
pacted the traditional ways of life of these communi-
ties. In response, the Bashkirs and Chuvash engaged in
persistent uprisings and resistance movements, driven
by the economic hardships they faced, the disruptions
to their social structures, and the threats to their national
identities. Through these uprisings, they fought to de-
fend their social and national rights. The transition to a
sedentary lifestyle and the development of agriculture
brought significant changes to the economic activities
of the Bashkirs and Chuvash. This shift created new op-
portunities for advancement in agriculture, cattle breed-
ing, and crafts, while also fostering the growth of trade
activities and the establishment of local markets. The
implementation of new economic methods, modern ag-
ricultural technologies, and reforms aimed at increasing
productivity by the Russian government had some pos-
itive effects on the local economy. However, these
changes also led to increased economic dependence on

landowners and heightened social inequality due to the
growing tax burden.

Despite the oppressive policies of the Russian Em-
pire, both the Bashkir and Chuvash peoples succeeded
in preserving their cultural values and national identi-
ties. Their uprisings and resistance movements ex-
pressed a strong desire for national freedom, and they
worked tirelessly to pass on their cultural heritage to
future generations in the face of adversity. Conse-
quently, while the Bashkirs and Chuvash peoples un-
derwent significant economic and social changes dur-
ing this period, they also solidified their national iden-
tity and earned a distinguished place in history.

Ultimately, under the influence of the Russian
Empire, both the Bashkir and Chuvash peoples navi-
gated a period marked by complexity and hardship,
emerging into a new era with notable social, economic,
and cultural developments. By the end of this era, both
peoples had managed to preserve their existence and
national values, while adapting to a changing world and
continuing to progress. These struggles and transfor-
mations laid a crucial foundation for the future devel-
opment of the Bashkir and Chuvash peoples.
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ANALYSIS OF THE USE OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES FOR MONITORING
THE PROGRESS OF INSTALLATION WORKS

Abstract.

Objective. To determine the most effective artificial intelligence technology for monitoring the progress of

installation works.

Methodology. To solve the task we used a comprehensive approach with the application of special research
methods, including analysis, explanation, generalization, comparison.

Results. The conducted research allowed to reveal

the dependence on the conditions of objects, where instal-

lation works are carried out, and the effectiveness of using one or another technology of artificial intelligence.
Practical significance. The results of the study provide more detailed information for practitioners on the
choice of more effective artificial intelligence technology depending on the conditions of the construction site.

Keywords: progress monitoring, construction, engineering, artificial intelligence models.

Traditional methods of construction progress
monitoring process are too time and resource consum-
ing, which leads to errors in progress reporting and pro-
ject delays [1, p.1].

The productivity of the construction industry is
quite low. By collecting real-time data directly from the
construction site, it is possible to identify major bottle-
necks and help decision makers to increase productivity
at construction sites [2, p.1].

Effective monitoring of the progress of building
construction and infrastructure projects involves the
use of BIM technology - Building Information Model-
ing, which includes the creation and management of
digital representations of the physical and functional
characteristics of buildings or other physical assets and
facilities, supported by various tools, processes, tech-

nologies and contracts. A digital twin of the planned fa-
cility is created, then a UAV or any other robotic plat-
form with a high-resolution photo-video camera is used
to capture the construction site around the clock. All the
footage is wirelessly transmitted in real time to be pro-
cessed and analyzed by an artificial intelligence (Al)
model. Typically, CNNs - pre-trained convolutional
neural network models - are used for this purpose,
which are effective for image recognition and pro-
cessing due to their ability to recognize patterns in im-
ages. Al algorithms use the processed information to
create a BIM model of the actual built object. Then, us-
ing the same Al algorithm, the models of the actually
built object and the planned object are combined, which
allows you to see the progress of construction in real
time, Figure 1 [3, p. 14-15].

—
T

Construction site map
and localized images

Real-time data collection
through robotic system

o AR device
e r e Oy
BT T
S

As-planned BIM

Progress visualization
through AR Device
(BIM vs. reality)

Figure 1.

Real-time construction progress monitoring process.
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The method described above is effective at differ-
ent stages of construction. It is based on the use of
UAVs and machine learning methods, such as for mon-
itoring land development projects. Where a UAV flying
or hovering over an object takes a photo-video survey,
and a machine learning model identifies the desired ob-
jects and changes in the photo-video and automatically
compares it with the design drawings, which allows
you to evaluate the progress of the project.

Using UAVs for data collection is more feasible
than other robotic platforms because when flying over
a site, UAVs have a wider view and can collect data
anywhere and anytime. Interaction with a 3D model of
the object under construction for the detection of build-
ing elements with an accuracy of 82-84% [4, p. 1].

An indoor image

i

An indoor image

Modified Mask R-CNN model

A more advanced approach to monitoring con-
struction progress involves the use of computer vision
with deep learning. The Mask Recurrent Convolutional
Neural Network deep learning model is able to auto-
matically perform construction progress monitoring us-
ing computer vision, a cloud-based platform that allows
it to process and store data remotely from construction
sites.

This method involves an automated data collec-
tion process using frame-by-frame cameras to capture
a complete set of images, significantly reducing human
intervention and associated errors. By utilizing multiple
cameras positioned to capture images in different light-
ing conditions and angles, full coverage and accurate
feature extraction is ensured, Figure 2 [5, p. 7-9].

Automated visual recognition

.

Figure 2. Recognizing changes in indoor condition using Mask R-CNN.

The application of computer vision-based meth-
ods for object recognition and real-time location system
(RTLS) for object localization is the next more ad-
vanced version of the above methods. This method
combines the data obtained by the deep learning model
and the ultra-wideband (UWB) system and reports the
ID of each element, location, visual data and capture
time, which provides information for real-time progress
assessment. This method is effective in the indoor en-
vironment with a large number of HVAC elements,

which, for example, can create significant difficulties
for UAV operation due to signal interference and oc-
clusion. The working principle of the automatic object
recognition model involves classifying the tracked
components in images in real time, while allowing the
UWAB system to provide a unique ID and location of the
corresponding components in real time, which makes
this method the most effective for the HVAC field, Fig-
ure 3 [6, p. 6-8].
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Figure 3. Overview of the process of integrating the results of object recognition and localization.

Discussion and conclusion:

Automated monitoring of the progress of installa-
tion works using a digital twin is an effective approach
in closed-loop project management. With BIM technol-
ogy, engineers can have an accurate and up-to-date
view of the project progress, which can then be used to
identify potential problems and make informed deci-
sions.

Image data analytics using machine learning
methods such as SVM can process large amounts of
photo and video data obtained from UAVSs. Therefore,
the introduction of machine learning methods in UAV
data analytics can significantly improve the monitoring
of the progress of construction projects. The effective-
ness of machine learning largely depends on the quality
of the data used.

While switching to digital platforms for monitor-
ing the progress of installation works provides long-
term cost and time savings, it requires personnel train-
ing and investment.

The RTLS model provides accurate location infor-
mation and a unique identifier for each element of air
ducts and pipes, which makes it ideal for the HVAC
industry.

All methods show their effectiveness compared to
traditional methods.
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AUTOMATION OF MARKETING PROCESSES USING ARTIFICIAL INTELLIGENCE

Abstract.

This article examines the impact of artificial intelligence on marketing automation, and discusses the benefits

of using Al in marketing.
Annomauyus.

B oannoii cmamve paccmampueaemcsi 8auslHue UCKYCCMBEHHO20 UHMENNIEKma Ha asmomamusayuro mapke-
muHea, paccmompensbl npeumyuecmed UucCnoib306anus AI@MapKemuyze

Knioueente cnosa: uCKyCCI?’lGeHHblIZ uHmejliekm, asmomamusayus, mexnojiocuu, mapKkemuHe, KOnyenyust, on-
mumuszayus, aHaiumurka, KOHmeHm, 1414¢p06012 MapKemuHe
Keywords: artificial intelligence, automation, technology, marketing, concept, optimization, analytics, con-

tent, digital marketing

B smoxy mudpoBEIX TEXHOJOTHHA, KOTrIa HHOOP-
Malluy U JaHHBIX IPEIOCTATOYHO, IOHUMAaHUE CMBbICIIA
aBTOMAaTHU3al1 MapKETHHIa C IOMOILBIO UCKYCCTBEH-
HOr0 MHTEJIEKTa UMEET pelaroliee 3HaueHue. Mcekyc-
CTBEHHBIH MHTEJUIEKT, OJUH U3 aCHEKTOB MEPENOBBIX
TEXHOJIOTH, OTKPHIBAET HOBYIO 3Py B MapKETUHTOBBIX
CTpaTerusix, MO3BOJIsAA KOMIIAHUSM B3aHMOJEHCTBO-
BaTh CO CBOEH aynuTopuelt 6ojee mepcoHaIn3upOBaH-
HBIMH ¥ 3 QEKTUBHBIMH CIIOCOOAMH.

ABTOMAaTH3aIUsl MapKeTHHTra, elle OJHO 4YAO
TEXHOJIOTHH, CTajla HEe3aMEHUMOW B COBPEMEHHYIO
anoxy. OHa npeanoiaraeT UCIOJIb30BAHUE NTPOTPAMM-
HOro oOecriedeHHsT M MHCTPYMEHTOB Ha 0a3e HMCKyc-
CTBEHHOTI'0 MHTEJUIEKTA /AJIsl aBTOMAaTH3al[Ml MapKETHH-
TOBBIX 33J]a4 ¥ KaMIIaHUH, 4TO MO3BOJIIET KOMIIAHUSM
MOBBICHTE 3 (PEKTUBHOCTH M AKKYPATHOCTH CBOHX YCH-
T,

Hayka 00 aBTOMaTW3amuy MapKeTHHTa C TOMO-
b0 UCKYCCTBEHHOTO HMHTEJUIEKTa MPECTABISAET CO-
60ii HabOp TEXHOJOTHI U CTpAaTETHil, KOTOphIE coue-
TalOT HCIOJIb30BAHUE HCKYCCTBEHHOTO MHTEJIEKTa
(M) ¢ aBromaru3amueli MapKeTHHTOBON JesTEIHHO-
ctu. Takoi NMpoAyMaHHBIA MOIXOJ] MO3BOJIET 3HAYM-
TENBHO TOBBICUTh 3(PPEKTHBHOCTh MAPKETHHTOBBIX
KaMITaHUH{, O3BOJISISI IEPCOHANIU3UPOBATh U OPUEHTHU-
poBaTh MOJIb30BaTEeIe HEBUJAHHBIMU PAHEE CIIOCO-
Oamm.

B ocHoBe aBTOMaTH3alMM MapKETUHIA C TOMO-
mpi0 MU nexaT HeCKOJBKO KITFOUEBBIX KOHIETIIIAM, KO-
TOpbIe HEOOXOAMMO TOHATH. Bo-mepBwix, MU, korto-
PBII HCTIONIB3YET MEePEeIOBbIE ATOPUTMBI MAITUHHOTO
00y4eHHUs U pacro3HaBaHus 00pa3oB. DTa TEXHOJIOTH
CIocoOHa aHATM3UPOBATH OOJIBIITHE 0OBEMBI JAHHBIX U
JIeNaTh MOJIE3HBIE BBIBOIBI.

Kpome Toro, aBToOMaTH3a1HUs IPEACTABISACT COOOM
MPOLIECC aBTOMATHUYECKOTO BBIMIOJHEHUS MOBTOPSIO-
LIMXCS ¥ MOcCienoBaTeNbHbIX 3a1a4. Coderast 3T 1Ba
9JIeMEHTa, aBTOMATH3alUsl MAPKETUHTa C UCKYCCTBEH-

HBIM HHTEIIEKTOM MO3BOJIIET IPOBOJUTD LIEICHAPAB-
JICHHbIE W MEPCOHANM3MPOBAHHBIE MAapKETHHTOBBIC
KaMITaHHH.

Takum 00pazoM, aBTOMATH3aLUsl MAapKETHHTa C
noMoIbio MU urpaer pemaromnyo poiab B ONTHMHU3a-
LU MapKeTUHTOBOH nesTenbHOCTH. OHa MO3BONIAET
IUIAHUPOBATh, MPOBOANTH U YHPaBIATH Ooiee dddek-
TUBHBIMH KaMINaHUSAMH. TpaguIiiioHHBIE MAPKETHHIO-
BbI€ MEPOTIPHUATHUS YacTO TPEOYIOT 3HAYNTEIbHBIX PyU-
HBIX ycuiui, B TO BpeMms kak MM MoKeT BBINOIHATH
9TH 3aJa4d aBTOHOMHO. JTO 03HA4YaeT, YTO MapKeTo-
JIOTH MOTYT COCPEOTOUUTBCS Ha CTPATErMUECKUX JAEHi-
CTBHSIX, TAKAX KaK OCTAHOBKA MapKETUHIOBBIX LeNei
U CO3JaHHE KOHTEHTa, B TO BpeMsl KaK HCKYCCTBEHHBII
MHTEJJIEKT 3a00TUTCS O TIPAKTUYECKON peaTH3aIiH.

Ucnonp3oBanne MM B aBTOMaTH3alnuu Mapke-
THHT'a Pa3HOOOPa3HO M BKIIIOYAET B CE0sI HECKOJIBKO ac-
nekToB. HekoTopble U3 OCHOBHBIX IIPUMEHEHUH BKIIIO-
YaroT aHaJIN3 JJaHHBIX, IPOTHO3UPOBAHHUE TIOTEHIINANb-
HBIX KIIHEHTOB " OIIEHKY pe3yNbTaToB,
NEePCOHANM3AINI0 KaMIaHUH M ONTUMHU3AINIO KOH-
TEHTA.

U moxeT 006pabaThIBaTh JaHHBIE B PEXKHME Pe-
AJIBHOTO BPEMEHH, BBISIBIIITH MOJIEIIU IOBEJIEHHUS N10JIb-
30Barelieil M MCIOIb30BaTh 3TY HHPOPMAIHUIO VIS CO-
3/1aHMs TIEPCOHAIN3UPOBAHHBIX MAapKETHHTOBBIX pe-
1meHui. B 3TOM KOHTEKCTe UCKYCCTBEHHBIM HHTEIIEKT
CTAaHOBHTCS KJIIOUEBBIM COIO3HMKOM KOMIIaHUii, cTpe-
MSIIUXCS OCTABATHCSA KOHKYPEHTOCTIOCOOHBIMH B MHPE
nudpoBoro mMapketuHra. Al craHoBsTCS HEOTbeMIe-
MOHM 4YacTbl0 YCHEUIHBIX MapKETHHIOBBIX CTPATETMM.
Al-MHCTpYMEHTHI TOMOTAIOT aBTOMATH3UPOBATH PYy-
THUHHBIC 331a4H, YIIy4IIaTh KA4eCTBO KOHTEHTA, aHAJIH-
3UPOBATh JAHHBIE W IEPCOHATU3NPOBATH B3aUMOICH-
CTBHE C KJIINCHTaMHU.

Al-uHCTpYMEHTHI NPU3BaHbl YIPOCTUTh U aBTO-
MaTH3HPOBATh MHOXKECTBO MPOILIECCOB, KOTOPHIE paHee
TpeOOBaM 3HAYUTEIbHBIX YEIOBEYECKUX yCWIMH. B
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MapKeTHHIe 3TO 0COOCHHO BaXKHO, Tak Kak Al momo-
raeT aHaIN3UPOBATH OOJBIINE OOBEMBI JAHHBIX, T€HE-
pHPOBaTh KOHTEHT, ONTHMU3UPOBATh KAMITAHUH U B3a-
MMOJICHCTBOBATh C KIMEHTaMu Oonee 3(h(HeKTHBHO U
MEPCOHATU3UPOBAHO.

IIpenmyuiecTBa ucnoJsib3oBanusi Al B mapke-
THHTe

Al-uHCTpYMEHTHI PEJOCTABISIOT MapKeTOJIOraM
MHOXXECTBO INPEUMYILECTB, KOTOPHIE IEIaloT padoTy
6osiee > PEeKTUBHOM U TPOTYKTUBHOM.

1. loBbIenue 3ppekTHBHOCTH

Al-UHCTpYMEHTHI MO3BOJISIIOT aBTOMAaTH3UPOBATh
PYTHHHBIE U TPYIOEMKHE 3aJadd, TaKHe KaK aHaIIU3
JAHHBIX, CO3[JAHNE KOHTCHTA U YIPaBICHUEC KaMITaHH-
SAMU. DTO OCBOOOXKTAET BpeMsi MapKETOJIOTOB, ITO3BO-
JSIST UM COCPEIOTOYUTHCS HA CTPATETHUECKOM IUIAHH-
POBaHMH U TBOPYECKUX ACHEKTaX.

2. AHam3 00JbIINX 00HEMOB JAHHBIX

Al cnocoben oOpabaThiBaTh M aHAIN3UPOBATH
OIrpOMHBIC 00BEMBI JaHHBIX, BBIABJIASA CKPLITHIC 3aKO-
HOMEPHOCTU M TPEH[bI, YTO ITOMOTAET MAPKETOJIOraM
MpUHUMATh Oosiee 0OOCHOBAaHHBIE PEIICHUS U TOYHO
TapreTupoBaTb CBOU KaMIIaHUH.

3. Ilepconanu3anuss MapKeTHHTa

NU-uHCTpyMEHTHI MO3BOJISIIOT CO37aBaTh MEPCo-
HaJIM3UPOBaHHBIC MAPKETUHIOBBIE KaMIIaHWUH, aalTH-
POBaHHBIE 1T0Jl HHANBHAYAIbHbBIC IPEANOYTCHHS H 10-
BE/ICHHE KJIMCHTOB.

4. Yay4iieHue Ka4ecTBa KOHTEHTA

Al-uHCTpYMEHTBI MOTYT aHAJIM3UPOBATh M OITH-
MU3UpPOBaTh KOHTEHT, Jiejiasi ero Oonee peneBaHTHBIM
1 MPUBJICKATCIIbHBIM JIJI ueneBoﬁ aAyauTOpPUH.

5. IIporHo3npoBaHue u IVIAHUPOBaHHE

IIporao3upoBaHue MOBEACHUS KIUEHTOB U PbI-
HOYHBIX TE€HJICHIIMH, YTO MOMOTaeT 3apaHee IIaHUPO-
BaTh CBOM JICHCTBUS M aJlallTHPOBATh CTPATETHUH K W3-
MEHSIOIINMCS YCIIOBHSAM PBIHKA.

6. CHm:KeHHeE 3aTpaT

ABTOMaTH3anusi M TOBBILEHHE 3PPEKTUBHOCTH
pabounx mponeccoB ¢ MOMOIbI0 Al-MHCTpyMeHTOB
MO3BOJISIET CHU3UTH 3aTPaThl HA MAPKETHHT, 0COOEHHO
B O6J'IaCT$[X, CBSI3aHHBIX C aHAJUTHKON U CO31aHUEM
KOHTEHTA.

PasButune U B KOHTEHT-MAapKETHUHIE - 3TO HEIPE-
PBIBHAA 3BOJIIOLUA, ITOCTOAHHO MECHAIOIAsA J'IaH)IIHa(bT
U(GPOBOTO MapKeTHHTa. Pa3MBIIUIAS O JOCTUTHYTHIX
ycnexax, uacax U npuMepax KOHTCHT-MapKETHHIa C

ucnons3oBanueM MU, xoTopble 0CBEIAIOT ITOT MYTh,
CTaHOBHUTCS OYEBUIHBIM, YTO IIEPBOCTEIIEHHOE 3HAaUe-
HHE UMeeT MHPOPMUPOBAHHOCTD U ajanTanus K TeX-
HOJIOTUYECKUM JOCTIDKECHHSAM.

[Tponomkaromieecss pa3BUTHE KOHTEHT-MapKe-
THHTA C HCII0JIb30BAHNEM HCKYCCTBEHHOT'O HHTEIIEKTa
3apeKOMEHIOBAIO ce0sl Kak mpeoOpasyromas cuiia B
MHUpE MapKeTUHTra, NMperoCTaBiIfIoNnas WHHOBALUOH-
HBbI€ pEUIeHus A CO3JAaHUS MapKEeTUHIOBOTO KOH-
TEHTa C MHCHOJb30BAHUEM HCKYCCTBEHHOTO MHTEI-
JIEKTa, IPUBJICUECHUS Ay AUTOPUH U ONITUMHU3AIMU CTpa-
TErui.

ITonumanue Toro, kak M1 Bnuser Ha MapKeTUHT
U 4TO Takoe pekiama ¢ ucnonb3zoBanuem WU, crano
(hyHIaMEeHTAJEHBIM BOIIPOCOM JJIS JTF00OTO COBPEMEH-
HOTO MapKeTojiora. McTopus MCHONB30BaHUS HCKYC-
CTBEHHOT'O MHTEJIEKTa B KOHTEHT-MAapKETHUHTE JJalieKa
OT 3aBEpILICHHMS; 3TO ITOBECTBOBAHUE, KOTOPOE Pa3BHU-
BAETCs C KAYKIBIM HOBBIM JIOCTH)KEHHEM B 00JIACTH TeX-
HOJIOTHM ¥ MHCTPYMEHTOB CO3JaHHs KOHTEHTa C HC-
nosbp3oBanueM MH.

BaxxHo OBITH B Kypce COOBITHH U aJaTHPOBATHCS
K TEXHOJIOTHYECKHUM JOCTIKEHHUSM B 3TOM obiactu.
3HAYNMOCTh UCKYCCTBEHHOTO MHTEJIEKTAa B KOHTEHT-
MapKeTHHI€ TPYIHO NEPEOLeHNTh, U 3TO TpeOyeT mo-
CTOSIHHOTO OOY4YCHHS W aJlaNTalnu.

UYrtoOb! 0cTaBaThCS B aBAaHTapAe OTPACIIH, Ipodec-
CHOHAJIBl MOTYT NpoHTH Kypchl MU nnst mapkeTuHra,
CTPEMSICh TITyOXe MOHATh CTPATETHUI0 KOHTEHT-MapKe-
THHTa ¢ Ucnonb3oBanueM M u mpakTudeckoe mpume-
HeHue VM 118 co3panus MapKeTUHIOBOIO KOHTEHTa. B
YCIOBHUSAX AMHAMHUYHOI'O WM IOCTOSHHO MEHSIOIIETroCs
naHamadra BaxkHO ObITh B Kypce TeHACHIMH KOHTEHT-
MapKeTHHra ¢ ucnosnb3opanuem M.
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ASSOCIATIVE RULE SEARCH METHODS

Annomauus.

byn maxanada accoyuamuemi epesicenepdi izoey adicmepi Kapacmulpuliaobi.

Abstract.

This article discusses methods for searching for associative rules.
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mMpaH3aKyusl, oxuea
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Accoyuayus -Data Mining ecenrepiniy  Oipi

Oosblll  caHayanbl.  ACCOLMATHBTI  epeenepii
(association rule) i3meymiH MaKcaTbI-MAIIMETTEP
GasacbIHIaFrel OalJIaHBICTBI OKWFajap apachbIHAAFbI

3aHIBUIBIKTap/IbI TA0y.

Byn makamama 0i3 keieci cypakrapibl €rKei-
TErKeIli KapacThIpaMbI3:

* ACCOIMaTUBTI epexenep AereHiMi3 He?

* ACCOIIMATHBTI epexelNepi i31ey aropurmaepi
KaHmai?

* JKui ke3meceTiH Tayapiap JKABIHTBIFBI JeTEHIMI3
He?

* ACCOIMATHBTI €pekeNep/i i3/ey MOCeNeCiH
KoJ1aHy?

Kebinece cathin amymbuiap Oip eHiMalI emec,
OipHerie eHiMai catbin anaapl. Kem jkarmaiina Oy

Tayapiap apacblHma Oaimaneic  Gap. MacerneH,
MBICAJIbI, MAaKapOH CaTbIll ayIObl KETYYIlT CaTbIIl
aNFpIchl  Keneni. byn  akmaparTel  Tayapiiapibl

cepesepre Koo YIIiH Naiananyra 6oJasl.

AcconmMaTHBTI epexesepli KOJAAHATBIH KHUi
Ke3JeceTiH KOChIMIIAIap:

*Oemmiek  cayna:  Oipiecin  HacuxarTrayra
TYpapJIbIK TayapJiap/bl aHbIKTAY; JYKEHIIeTi Tayap by
OpHBIH TaHjaay, TYTBIHYIIBI ce0OeTiH Tanjaay;
CYpaHBICTHI OOJIKAY;

*Kkpocc-caTy: erep TYTHIHymbUiap A, b xone B
OHIMJIEPiH CaTHII aJIFAHBI TYpaJIbl aKmapat 0oJica, OHIa
oJIap/IbIH KaichIchl [ @HIMIH CaThIT aTybl MYMKiH?

*MapKeTHHI: HapbIK CErMEHTTEpiH, CaThI aly
MiHE3-KYJIKbIHBIH TeHCHIMSIIApBIH 131IEY;

*KIMEHTTEPAl CETrMEHTTEY: KOMITaHMS
KJIMEHTTEPIHIH JKaJINbl CHUIAaTTaMallapblH aHBIKTAY,
CaThIIl aTyIIbIIap TOOBIH aHBIKTAY;

*KaTalorTapabl  pacimzaey, GHUpMaHBIH ~ caTy
KOMIIAHHMSUTApbIH Tajjay, KIMEHTTEpAiH CaThll aiy
perin aHblkTay (A TayapelH caThll ajlyAaH KeiiH
KaHJIai caThlll ajy KYpei);

* BeO-)KypHaAIJAPbI TAIIAY.

AccolMaTHBTI epeXeHIH KaparaibiM MBbICAIBIH
KenTipeitik: 0oy OaHKACHIH CaThIll alymisl  0osy
meTkachblH 50% BIKTUMAJIBIKIICH CATHII alajibl.

AccoumMaTuBTi epe:keJiepre Kipicme

Anzaw pem accoyuamuemi epedicenepoi izoey
mindemi (Association rule mining) cymepmapkerTepae
CaThIll aNXyAbIH OJCTTeri YITiiepiH Taly YIIiH
YCBIHBUI/IBI, COHJIIBIKTAH OHBI Kelae HapblK ceOeTiH
taygay aen te araiael (market basket analysis).

Hapuik cefemi-Oys1 catbill aymibl Oip JKeke
TpaH3aKIMsl apKbUIbl  CaThIll  aliFaH  Tayapiap
JKHUBIHTBIFBL.

TpaH3akuusulap eTe TOH orepauusiaap OoJbIn
TaObUIazIbI, MBICAJIBI, OJap IPTYpIi AyKeHaepre Oapy
HOTWKEJIEPiH CUIIATTal aaibl.

Tpanzaxyua-oyn Oip yakpITTa OOJIFaH KONTEreH
OKHFamap.

bapnbIk ickepu omepanusuiapisl ©3 KbI3METIHIE
TIpKeil  OTBIPBIN, caylda KOMIAHUSIApBl  YIKEH
TpaH3aKLusIap JKUHANBIL. Opbip OCBIHAAN
TpaH3aKuusA-OyJI caThIll alymrsl Oip camapia CcaThIIl
aJIFaH TayapJiap *KHUbIHTHIFbL.

Tanmay  HOTWXKECIHAE  ajblHFaH  YJATUIEepre
Tayapiap Ti3iMi JKOHE JIEPEKTEp  KHUBIHTBHIFBIH
KaMTHTBIH TPaH3aKIMsIIAp CaHbI Kipei.

Tpansaxyusnsix Hemece onepayuAnbIK
oepexkop (Transaction database) - Oyn TpaH3aKuus
neMipineH (TID) sxoHe OChI TpaH3aKLMsI KE3iHIE CaThII
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JIBIHFAH CaThlll ajynap Ti3IMIHEH TYpaThiH €Ki
eIIIEM i KECTe.

TID-op6ip caymanel Hemece
AHBIKTANTHIH Oipered nueHTH(GUKATOP.
AcCCOIMaTHBTI epeXeTIepAiH CHITaTTaMaIapbl

AccoruartuBTi epexe: "A oKurachiHaH B oKuFace
MIBIFaasl".

TanpayapIH ocbl TYPiHIH HOTHXKeciHAe 013 Keeci
YJIriHi OenrineiiMiz:" erep TpaHzakLusa a TayapJiapbl-
HBIH JKUBIHTBIFBI (HEMECE JJIEMEHTTEpP J>KUBIHTHIFBI)
Ke3Ziecce, OHJa COJI TPaH3aKIHsga B JIEMEHTTEpPiHIH
JKUBIHTBIFBI Tali1a OONyBl KEepeK JereH KOPBITHIHIBI
JKacayra Oomansl) " MyHIail 3aHIBUIBIKTAPIBI OPHATY
0i3re acconmaTHBTI JEN aTaJaThlH OT€ KapamaibM
JKOHE TYCIHIKTI epeskenepai Tabyra MyMKiHAIK Oepei.

Konmay mekapamapsl  JKOHE  acCOIMATHBTI
epeXeHiH CeHIMILTIT1

ACCOIIMATHBTI epexelNepl 134ey aaropuTMACPiH
KOJIIaHa OTBIPBII, TaJJAylIbl op TYpJi KOJAay MeH
CeHIMIUTIK MoHIepiMeH "A-maH B-ra meitin" TypiHig
OapJbIK MYMKIH epeKernepiH ana anaabl. Anaina, ke
JKaFaiia epexernep CaHbl albIH-alla OCITIICHICH MH-
HUMAJIJIBI JKOHE MaKCUMAJIZbl KOJIIay MEH CCHIMILUTIK
MOHJICPIMEH HICKTENyi KepeK.

Erep epexeHi KoimayIsIH MOHI THIM YIIKEH OoJica,
OHJIa aTOPUTMHIH HOTH)KECI alKbIH KoHe Oenrini epe-
xenepai Tabansl. KonnayapIH TEIM TOMEH MOHI 6Te KTl
epexenepni TabyFa oKeneai, ojlap HETi3iHeH Herisci3
0oyl MYMKiH, OipaK aHaJUTHK YOIiH O€Nrici3 >KoHE
alikeiH emec. Ocpuaiima, Oip KarblHAH aliKBIH eMec

TpaH3aKIUAHBI

epexeepi, eKiHIIl >KaFbIHAH OJIapJIbIH YPBICTHIFBIH
KaMTaMachl3 €TETiH OCBIHIAN apaJIbIKThI, "aJThIH Op-
TaHBI" aHBIKTAY KaXKeT.

Erep cenimainik meHreiii ToiM TeMeH Oolca, OHIa
EpesxeHiH MoHI Y/IKeH KyYMaH TyAbIpaasl. Mbicaisl, 3%
CEHIMILTIT] Oap epekeHi TeK MAapTTHI TYpIE epexke e
aTayra Oomajbl.
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THE CONNECTION OF EXPERT SYSTEMS WITH NEURAL NETWORK TECHNOLOGIES

Annomauyus.

B oannoti cmamoe pacemampuearomcs 9KCnepmmvle cucmemal, Heﬂpocemeeble mexHoJjlocuu, Ce:A3b U Omiu-

yue MexHcoy HUMU.
Abstract.

This article discusses expert systems, neural network technologies, communication and the difference be-

tween them.

Knrouegvie cnosa: sxcnepmupie cucmemsvl, HeUpOHHbIE Cemu, Helpocemesbie MexHOI02UU, UCKYCCMBEHHbLE
Hetpocemit, NPoSPamMmMuposanue, NOCMano8Ka 3a0aiy, ooyuenue Hetipocemu, IKCHIYAmayus cemu, uoenmudu-
Kayusa IUYHOCMU, PCRO3HABANUe, 6a30 OAHHBIX, UHIICEHED 3HAHUL, CO30amenb 3aKI0YeHUs], NoOCUcmema HaKon-

JIeHUsL 3HAHUL, NOOCUCeMAd NOSICHEHUU.

Keywords: expert systems, neural networks, neural network technologies, artificial neural networks, pro-
gramming, problem statement, neural network training, network operation, personality identification, self-recog-
nition, database, knowledge engineer, creator of the conclusion, subsystem of knowledge accumulation, subsystem

of explanations.

Ha ceroHsIIHMN 1eHb pa3BUTHE U TOBCEMECTHOE
BHEApEHHE WH(POPMALMOHHBIX TEXHOJOIMH OXBAThI-
BaeT OOJNBIIMHCTBO O0JacTeld IPOU3BOICTBEHHOM Jes-
TENBHOCTH YelloBeKa. B HacTosIee BpeMst Takoil moj-
x0J B o6mactu DC ToNbKO HabMpaeT 000POTHI, HO yiKe
MOKa3bIBaeT JOCTATOYHO BBICOKYIO 3((PEKTHBHOCTS,
Ha0II0JaeMyl0 3a CUeT HCIOJNb30BAaHMUS MEXaHH3MOB
YIQJIIEHHOTO ¥ EHTPAIIN30BaHHOTO B3aUMO/ICHCTBUSL.

IKcnepmuvle cucmemsl SIBIAIOTCS ONHUM U3 pe-
3yIbTaTOB UCCIIEIOBAaHUII B 00IaCTH UCKYCCTBEHHOI'O
MHTEJUIEKTa M PAacCMaTpUBAIOTCS B KauecTBE IMPO-
IPAaMMHOTIO CPEACTBa, KOTOPOE IO3BOJAET HpeicTa-
BUTb 3HAHUS CIICIIMAIMCTOB BBICOKOH KBaIM(UKAIIIK O
npeaMeTHOH ob6nacTu (pucyHOK 1). DKcriepTHBIE CH-
CTEMBI BOCIIPOM3BOAAT OCO3HAHHBIE MBICIUTEIBHBIC
MPOLIECCHI YeJIOBEKA. DTO CUCTEMBI, KOTOPbIE HCIOJIb-
3YIOT JIOTUKY NPUHSTHS PEIICHHs YeJI0BEUECKOTO IKC-
nepra.

Jnst TOro 4TOOBI CIPOEKTHPOBATh 3KCIEPTHYIO
CHCTEMY, CICLHAIHNCT, Ha3bIBAEMbIH MHXEHEPOM 3Ha-
HUS (CHEUUATbHO MOATOTOBJICHHbIH CHCTEMHbIH aHa-
JUTHK WK TPYIA CHEIHaINCTOB), OYeHb TECHO pabo-
TaeT C OJHUM WJIHM OOJIBIIMM KOJIMYECTBOM 3KCIEPTOB

B u3y4aemoil oOmactu. MHxeHepsl 3HaHUS NPOOYIOT
y3HaBaTh BCE OTHOCHUTEIBHO CIIOC00a, KOTOPBIM JKC-
TIepT NpUHUMaeT penieHust. Ecii crpoutcest skcrepTHas
cucTeMa IS MIIAHUPOBaHKS 000pYAOBaHMUS, TO HHXKe-
Hep 3HaHMA PabOTAET C ONBITHBIMH IIAHUPOBIIMKAMHI
obopynoBaHUs, 4TOOBl BHAETh, KaK OHH pPabOTAIOT.
3HaHKe, MMOJYYeHHOE WH)KEHEPOM 3HaHMs, 3aTeM 3a-
IPY’KaeTcsd B KOMIIBIOTEPHYIO CUCTEMY B CIICLIUAJIU3U-
poBaHHOM (hopmare B OJIOK, Ha3bIBaeMblil 0a30i 3Ha-
HUH. OTa 6a3a 3HAaHUI COJEPKUT MPaBUIIa U 3aKIIIOUe-
HUS, KOTOPBIE UCIIOJIB3YIOTCS B MIPUHATUH PEILIEHUN —
rapameTpsl, Wi (aKkThl, HEOOXOAUMBIE IS PEIICHUSI.
baza 3HaHMIl ABIIsAETCS LEHTPAIBHBIM 3JIEMEHTOM 3KC-
TIEPTHOM CHCTEMBI.

Jpyrue riaBHble (parMEeHTHl 3KCHEPTHOW CH-
CTEMBI — CO3JIaTellb 3aKII0UEHHS 1 HHTep(Eic Mob30-
Batesst. Co3aarels 3aKII0UeHHNS — JJIOTUUECKHI KapKac,
KOTOPBIM aBTOMATUYECKU IPOBOJUT JIMHUIO PACCyXkae-
HUS ¥ KOTOPBI oOecreueH MpaBuiIaMi 3aKIF0UCeHUS 1
rmapaMeTpamu, BOBJICYCHHBIMH B pemreHue. Takum 00-
pa3oM, OJIMH U TOT XKE CO3/1aTellb 3aKIFOUSHHUS] MOXKET
HCIOJIB30BATHCA A MHOTHUX PA3JIMYHBIX SKCIICPTHBIX
CUCTEM C pa3IMYHbIMH 0a3aMy 3HAHUH.
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Pucynok 1. Cxema sxcnepmuoui cucmembl

Wnrepdeiic mosnp3oBarens — OJOK, HCIOJB3Yye-
MBI KOHEYHBIM IOJIb30BAaTECJIEM, HAIIPUMEDP, HECOIDBIT-
HBIM TUTAHUPOBIIUKOM 000opyaoBaHus. Jlpyrue Omoku
BKJIIOYAIOT TIOJICUCTEMY OOBSICHEHHMS, YTOOBI pazbsic-
HATH JOBOJABI, YTO CUCTEMa ABUIKETCA B HAlIPpABJICHUU
pELICHus, ¥ MTOJCUCTEMY HAaKOIUICHUS 3HAHHS, YTOOBI
MIOMOYb HH)KCHEPY 3HAHUS B PETUCTPALUK U J0OaBiIe-
HHH [IPaBUJI 3aKITIOUCHNUS ¥ ITApaMETPOB B 0a3e 3HaHUH.
B 5KOHOMHKE S3KCHEPTHBIE CHCTEMBI HCIOJIB3YIOTCS
JUISl KOHCYJbTallMi 10 BBIPAOOTKE WHBECTHIIMOHHBIX
pelIeHui, BEIOOpPY CTpaTernu MapKeTHHTa, KPEeIUTOBA-
HUA U T.AO.

B 1O Bpems kak dKCHEpPTHBIE CUCTEMBI IMPOOYIOT
BBECTHM ONBIT JIOJAEH B KOMIBIOTEPHYI MpO-
rpaMMy, HellpoHHble cemu TIBITAI0TCA CO3aTh 3HAYU-
MblE MOJAENM U3 OOJIBIIOrO KOJMYECTBA JIAHHBIX.
HeiipoHHble ceTi MOTYT pacro3HaBaTh MOJIEIH, CIIMIII-
KOM He SICHBIE JUISl JIFO/IeH, ¥ aIaTHPOBATh UX HPH MO~
Jyd9eHUH HOBOH MH(OpPMAIHH.

W3BecTHBI  cliepyroniye
HelpoceTeil:

cepsl TPUMEHEHUS

- DKOHOMHKa M OW3HEC — IpeJcKa3aHhe MoBejie-
HUS PBIHKOB, Ipe/icKa3aHue OaHKPOTCTB, OLIEHKA CTOU-
MOCTH HEJBI)KUMOCTH, aBTOMaTHYECKOE PEHTHHIOBa-
HUE, OIIeHKa KPEIUTOCTIOCOOHOCTH, IPOTHO3UPOBAHNE
Kypca BaJlioT;

* MeOUIHHA — 00paboTKa METUIIMHCKUAX U300pa-
KEHUH, TUarHOCTHKA;

- VIHTepHeT — accolMaTHBHBIA MOUCK HH(pOpMa-
WY

* aBTOMAaTH3alUsl TIPOU3BOJICTBA — ONTHMH3ALIUS
PEXXHMOB IIPOU3BOACTBEHHOT'O ITpOIiecca, AMATHOCTHKA
KayecTBa INPONYKLUH, HNPENAYyNPEKIACHUE aBapUMHON
CHUTYyalHH.

OxuH HeHpoH paboTaeT cleaAyoIHUM 00pa3oM: Ha
€ro BXOJl NOCTymaeT Habop BXOAHBIX CHIHAJIOB,
HEHPOH CyMMHUpYET BXOJHBIE CUTHAJIBI U T€HEpUPYET
BBIXOJHOW, KOTOpPBIM HampasisieTcst Ju00 B Apyrue
HEHpOHEI, MO0 Ha BEIXOJ ceTH. CBSA3b MEXAY HEHpo-
HaMH{ XapaKTepu3yeTcsi HHTCHCUBHOCTBIO (CHIION BO3-
Oy>XKIeHHsI), Ha3bIBAEMOM TaKkKe€ CHHONTHYECKUM Be-
com. IIpencTaBuTh MX MOKHO B BHJE CHHANTHYECKOM
MaTpHIIB, 3JIEMEHTHI KOTOPOH YKa3bIBAIOT Ha CHITY BO3-
OyXJIeHHs CBSA3EH MEXAy HEeHpPOHAMH.
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Pucynoxk 2. Cxema ycmpoiicmea HeUpoHHOU cemu

IIpumeHeHue HelpoceTeld OCYIECTBISAETCS IIO-
3TAIHO:

* IOCTaHOBKa 3aJ1au¥l — (POPMHUPOBAHKE LIEJIU ITPHU-
MEHEHHMs HeWpoceTH (HampuMmep, NPOTHO3HPOBAHHUE
Kypca IeHHBIX OyMmar);

- 00yJeHHe HeHpPOCETH — MOJIrOTOBKA 00YJarOIINX
MPUMEPOB, KOTOPbIE IIPEACTABISIOT COOO0H yXKe N3BECT-
HBIE Pe3yJbTaThl peuleHus 3ana4un 0e3 HeipoceTn, U
TpebIBICHNAE UX TOCIIEIHEH;

* OKCIUTyaTalus CeTH — PEABSABICHUE CETH HEKO-
TOPBIX CUTyalllii, KOTOPBIE MO0 PAaCIO3HAIOTCS, INO0
HeT.

OOy4eHue HEHpOHHBIX CeTell MpeACTaBIsIeT COo-
001 mocyeI0BaTENbHBIN MPOIIECC U3MEHEHHSI CHHANTH-
YECKUX BECOB, OTPAXKAIOIINX CHITy BO30YKICHHS CBS-
3eil Mex 1y HeHpoHaMH.

[Iporpamme HEHpOHHBIX ceTel cHayaja JaeTcs
Ha0bOp JTaHHBIX, COCTOSIIIUX U3 MHOTHX INEPEMEHHBIX,
CBSI3aHHBIX C OOJIBIIIM KOJIMYECTBOM CIIy4aeB, MU HC-
XOJIOB, B KOTOPBIX pe3yIbTaThl U3BeCTHBI. [Iporpamma
aHAIM3UPYET JaHHBIE U 00padaThIBaeT BCE KOPPEIsi-
IIUH, a 3aTe€M BBIOMpPACT KOMOHMHAITMIO NEPEMEHHBIX,
KOTOpBIE CTPOTO COOTHECEHBI C YacCTHBIMH H3BECT-
HBIMH pe3yNbTaTaMH, KaK HadaJbHAas MOJEIb.

DTOT TpoIiecc MporpaMMa HEMPOHHBIX CETEeH Mo-
BTOPSIET MHOT'O Pa3, CTPEMSCH yIy4IIUTh IPOTHOZUPY-
IOIIYI0 CIIOCOOHOCTh NpH Hanaake moxenu. Korma B
STOM HMTEPALMOHHOM TNOAXOJE JalbHEHIee ycoBep-
HIEHCTBOBAHUE HCUEPIBIBAETCS, MporpaMma TroTOBa
JlenaTh NpecKa3anus i OyayIIuX clIyqacs.

Kak ToibKO cTaHeT JOCTYIHBIM HOBOE OOJbIIOE
KOJIMYECTBO CIy4aeB, 3TH JaHHBIE TaKXke BBOJATCA B
HEHPOHHYIO CETh, M MOJETb EIIE Pa3 KOPPEKTUPYETCSI.

[IpeumyniecTBaMu HeHpoOceTeN sIBIIETCA TO, YTO
OHU:

CHOCcOOHBI 00yuaThCsl Ha HpuMepax 0e3 mpo-
IpaMMHUPOBAHHUS, YTO TO3BOJISIET OTKA3aThCS OT ITONCKA
KaKnX-JINOO aHAJMTHYECKUX 3aBHCHUMOCTEH MEXIY
BXO/IHBIMH JaHHBIMH M PE3YJIbTaTaMH;

* MOTYT 00y4aTbCsi Ha HETIOJTHOW, IPOTHBOPEUH-
BOI U ICKa)KeHHOH HH(MOpMAITHH;

* ISl ICTIOJIB30BAHUS HE TPEOYIOT BEICOKOKBAIIU-
(UIMPOBAHHBIX KaJIPOB;

- He TpeOYIOT BBIMOJIHECHUS YCIOBHS OTCYTCTBHUS
B3aMMOCBSA3HM MEXIY BXOAHBIMH (DakTOpamH, Kak 3TO
TpeOyeTcs B perpecCHOHHOM aHaIH3e.

CnHCcoK HCIO0Ib30BAHHOM JIMTEPaTyphbl:

1. T'aBpunioBa T.A., Xopomesckuii B.®. bassl
3HaHUI WHTeIUIeKTyanbHBIX cucteM. CII6: Ilutep,
2010. - 640 c. - ISBN: 5-8459-0278-9

2. Jxappartano M., I'. Paitniu. DkcnepTtHble cu-
crembl. [IpHHIUITE pa3paboTKK U TPOTPaAMMHUPOBAHHE.
- M.: U3n. Bunesmce, 2011. - 775 c¢. - ISBN: 5-8046-
0113-X

3. IxxekcoH I1. BBenenne B 3KCIIepTHBIE CHCTEMBL.
- M.:13x1. Bunesamc, 2009. - 683 ¢. - ISBN: 5-8046-
0196-2

4. Nomuu I'.. Yro Takoe OC. - M.: KomnsroTep
Ipecc, 2012. - 460 c. - ISBN: 5-94074-244-0

5. Kpyrnos B.B.. MHTemnexTyansHble nHpOpMa-
MOHHKIE cucTeMbl. - M.: U3n. Bunbsamc, 2009. - 621 c.
- ISBN: 5-94836-011-3

6. JlutBak B.I'., OxcnepTHele TEXHOJIOTUH B
ynpasienun, M., «lemoy», 2011 - 670 c. ISBN: 5-8046-
0113-X



20 COMPUTER SCIENCES / «COLLOQUIUM=JOURNAL #&#4] (237), 2025

YK 004.896

Toxkewesa K.H.,

Mycuna H.D.,

Yuusepcumem « Typan-Acmanay, 2. Acmana, PK
Ab6ouxapumosa I'. A.

HAO «Kaszaxckuii acpomexnuyeckuil uccreoosamensckuii yuusepcumem umenu C. Celgdhyiiunay,

2. Acmana, PK

UHTEJUIEKTYAJIBHBIE CUCTEMBI HOJJAEP)KKH MPUHSTUS PELLIEHUN

Tokesheva K.N.,
Musina N.F.,

Turan-Astana University, Astana, Republic of Kazakhstan

Abdikarimova G.A.

NAO "Kazakh Agrotechnical Research University named after S. Seifullin”, Astana, RK

INTELLIGENT DECISION SUPPORT SYSTEMS

AHnnomauus.

B oaunoii cmamve paccmampugaiomes, uHMeIeKmyanbhble CUCTNEMbL NOOOEPAHCKU NPUHSMUSL PEUUEHUT KAK
UHMEPAKMUBHBLE KOMNLIOMEPHbIE CUCTNEMbL, KOTMOPbIE UCNOAb3VION OdHHbIE, IKCHEPMHbLE 3HAHUSL U MOOENU OISl
NO00EPIHCKU TUY, NPUHUMAIOWUX PEUUEHUS 8 OP2AHUIAYUSX, OISl PEULEHUSL CTIONCHBIX, HEMOYHBIX U NIOXO CIPYK-
MYpPUPOBAHHBIX NPOOIEM NYyMeM BHeOPEHUsL MEMOO08 UCKYCCMBEHHO20 UHMELIEKMA.

Abstract.

This article discusses intelligent decision support systems as interactive computer systems that use data, ex-
pertise, and models to support decision makers in organizations to solve complex, inaccurate, and poorly struc-
tured problems by implementing artificial intelligence techniques.

Knrouesnte cnosa: URmeslieKkmydjibHble Cucniembl no@depo;cxu npurAmMuUs PemeHuLZ, ucxyccmeeHHbld UHmeI-
JIeKm, HellpOHHble Cemu, UHCIPYMeHm, MeXHOI02UecKds cpedd, MauuHHoe o0yyerue, UHppacmpykmypa, aneo-
pumMuquKuepa60mbz, uHmeJUzeKmyaﬂbelzZ aHaius aaHHblx, Modeﬂupoeanue, Moo0enu u Memoobvl

Keywords: intelligent decision support systems, artificial intelligence, neural networks, tool, technological
environment, machine learning, infrastructure, algorithmic work, data mining, modeling, models and methods

[Mpunoxxenus: HMHPOPMAIMOHHBIX TEXHOJOTHH,
KOTOPBIE MOAJEPKHUBAIOT MPOLECCH NPUHATHS pellie-
HUH U JEATEIBHOCTH 10 PEIICHUIO Mpo0ieM, mporBe-

Cucrems:
oneparMBHOR
06paGorTkmn AAHHBIX

OLTP

Talnu ¥ Pa3BUBAJINCHh B T€UEHHE MOCIETHUX HECKOJb-
KHUX JECATHICTHH. JTa SBONIONHS IIPUBENA K IOSBIIC-
HUIO MHOXECTBA PA3JUYHBIX THIIOB MOIIEPKKU MPHU-
HATHS PEIICHHI.

Pucynox 1. Cucmema nodoepoicku npunHamus peutenus

Cucrema (DSS), Bxmouast MHTeMIEeKTyaabHYIO
cucreMy mnonanepxku mnpuHATHS Pemennii (IDSS).
IDSS Bkitogaror B cebs cUCTEMBI 3HaHUI O TpeaMeT-
HOUW 00JIaCTH, ¥ MOJISTUPOBAHMSI, W aHaJKN3a, 9TOOBI
MpPEJOCTAaBUTh MOJIb30BATENSAM BO3MOXKHOCTb HMHTEI-
JIEKTyaJbHOW MOMOILM, KOTOpas 3HAYUTEIbHO IOBBI-
nraeT KadecTBo NpuHsATUs pemeHui. IDSS Bkmrouaet
KOMITOHEHT yIpaBJIeHUs 3HAHUSIMHU, KOTOPBIA XpaHHUT U

YIpaBIsET HOBBIM KJIACCOM HOBBIX MHCTPYMEHTOB HC-
KYCCTBEHHOTO MHTEJIEKTa, TAKMX KaK MallTuHHOE 00Y-
YeHHe, pacCyKIACHHUS 1 00ydeHHe Ha OCHOBE KOHKPET-
HBIX CJTy4aeB.

DTHU UHCTPYMEHTBI MOTYT W3BJIEKaTh 3HAHUS U3
MpeAbIAYIINX JaHHBIX U PEIIeHnH, KoTophie naoT DSS
BO3MOHOCTh MOAIEPKUBATH [TOBTOPSIOLIEECS, CIOXK-
HOE MPUHITHE PELIEHUN B PEXHMME peanibHOro Bpe-
MCHH.
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CoBpeMEHHBII MHpP JKHBET B OBICTPO MEHSIO-
mieics M AMHAMUYHOM TexHosorudeckou cpene. Ilo-
CJIEIHUE JOCTHKEHHS B 001aCTH TEXHOJIOTHH OKa3aln
riryOOKoe BIHSHHE Ha BCE CQEpHl UYEIOBEUECKON
sku3HU. [Ipouiecc NpUHATUS pELIeHUH TakXkKe Mperep-
IeJl OTPOMHBIC M3MEHEHHs. DTO NUHAMHYHBIA IIpO-
I1ecC, KOTOPBIH MOXET IpeTepIeBaTh N3MEHEHHUS C Te-
YEeHHEM BpeMeHH. JTa 001acTh SBOJIIOIIMOHUPOBAJIA OT
EDP no ESS. Cucrema nmonaepXku NpUHSATHUS pellie-
Huii (DSS) oGneruaer mpouecc NPUHATHS pELICHUH
JUISL IOCTWO)KeHHs HauOosee 3(PQEKTUBHOTO pe3yb-
taTta. DSS - 310 00/1aCTh MUCIMITUIMHBI HHGOPMAIIIOH-
ueIX cucteM (MC), xoTtopas cocpenoTodeHa Ha IMOJ-
JEP)KKy M COBEPLICHCTBOBAHME Ipoliecca NMPUHITHSA
yIpaBlieHYeCKUX penieHuid. Kommnanuu MHBECTHPYIOT
pecypchl B IpHOOpPETEHHE 3HAHMH, IPEACTAaBICHUC
3HAaHUH 1 00pabOTKy 3HAHUH IJIS IPUHATHS Pa3yMHBIX
pELICHUH.

Db dexrusHas DSS gomkHa:

(a) Oka3aTh MOMOIIB JIMIIAM, IPUHUMAIOLIUM pe-
IICHHS, B IOJIyYE€HUU HOBBIX M IIPOBEPEHHBIX aKTyallb-
HBIX JIaHHBIX;

(b) IIpenocraBuTh JOCTYI K XPAHMIHIILY 3HAHUIA;

(c) OGecnieunts HPPACTPYKTYpY ISt HHTEpIPE-
TallMU ¥ KIacCH(UKAINU HOBBIX 3HAHUH; U

(d) "mets BO3MOKHOCTH TPOBOIHTEH PA3IHINE
MEKy NPOBEPEHHBIMH W HEIIPOBEPEHHBIMH TAHHBIMU.

PaznuunbiME (akTOpamu, MO0y JArOLIMH Opra-
Hu3auuu BHeApATh DSS, sBasioTcs:

* Ckopocts: KomnbioTepHas cucrema Mo3BOJISET
JMLy, MPUHUMAIOIIEMY PELICHHs, BBINOJIHATh OOJb-
I110€ KOJINYECTBO BHIUMCIIEHNH OYEHB OBICTPO U C OYEHB
HU3KHMH 3aTpaTaMu.

* [IpousBoauTenbHOCTH: VCIONIB30BaHHE KOMITb-
IOTEPU3UPOBAHHON CHCTEMBbI II03BOJISIET HU30e€XkKaTh
cOopa TpymIsl o€l Ha OJHOM MECTE W TOBBIIIAET
MPOU3BOIUTENEHOCTD EPCOHANA.

* Iongnepxxka: KoMmbroTepsl MOTYT OCYyIIECTB-
JSATH TIOUCK, XpPaHEHWE M Tepeaady AAHHBIX W Hpo-
rpaMM O4€Hb OBICTPO ¥ IKOHOMHYHO 0€3 IPHUBICUCHUS
CIEIUATNCTA-4eI0BEKA.

» KauectBo pemennii: KoMmnbroTepHble CHCTEMBI
MOTYT YJYYIIUTh KaueCTBO PELICHUH, MperoCTaBIss
HECKOJIbKO ~aJIbTepHATUBBI, KOTOPbIE MOTYT OBITh
OBICTPO MPOAHAIM3UPOBAHBI U OLICHEHBI, & TAKKE IKC-
MepTHOE MHEHHE MOTYT OBITh 3aIPOIIEHBI OBICTPO U C
HHU3KHMH 3aTPaTaMu.

» KonkypeHnrtHoe npenmyiectso: VccinenoBanuto
JIeITeIbHOCTH KOHKYPEHTOB, HACTPOHKE MPOIYKTOB U
00CITy)KMBaHHUIO KIMEHTOB MOTYT CIIOCOOCTBOBATh
KOMITBIOTEPU3UPOBAHHBIE ~ TOJIOCOBEIE CHCTEMBI
(Turban u ap., 2007).

* O6mmpHas o6paboTka u XxpaHnenue: CoriacHo
(Caitmon, 1977), denoBedecKuil pa3yMm OTpPaHHUYCH B
cBoOei ciocoOHOCTH 00pabaThiBaTh U XpaHUTh UHPOP-
MAIHIo, HO KOMIIBIOTEPHI TIOYTH Oe3rpaHIIHBI B 000UX
CITydasx.

* [lomymsipHOE WCTIONB30BaHHE KOMITBIOTEPOB!
Bce Gosnbine 1 Gosblie MEHEKEPOB U JIHI, IPHHUMA-
ronumx pemenus, ucnons3ytoT UKT ¢ MeHbIuei TpeBo-
TOM.

Ilpunamue pewenuii

Pemenne ompenensercs: Kak mpouecc BeIOOpa W3
anbTEpHATUBHBIX BAapUAHTOB JCHCTBHI C LENBIO HO-
crikerns nexu win 1eneil. CormacHo CaitMoHy
(Simon, 1977), mporiecc MpUHATHA PEUICHUNA COCTOUT
13 YETHIPEX OCHOBHBIX JTAIOB:

1. Pa3Benka: ycraHoBieHHE (DaKTOB, BBIABIICHHE
po0IIeM ¥ BO3MOKHOCTEH, cOOp, aHaIM3 1 UCCIIeI0Ba-
HUE JaHHbIX

2. IpoextupoBanue: ChopMymupyidTe MOJEIb,
YCTAaHOBHTE KPHUTEPHM BBIOOpa, HaiinuTe anbTepHa-
THUBBI, MOZIEJTMPOBAaHNE U MIMUTAIIIOHHOE MOJIEINPOBa-
HHE

3. Beibop: OmeHka adpTepHATHUBHI, aHAIH3 TyB-
CTBHUTEIBHOCTH, BEIOOP HAMITYYIIEH allbTepHATHBEI(OB)
1 IIJIaH peai3aim

4. Peanmzanus: OKOHYATENbHAS pealn3aIisl BbI-
OpaHHOH aJbTCPHATUBHI.

Hnmennexkmyanvusie cucmemol
RPUHAMUSL PeUieHuil U RPUTLONCEHUA

3Ha4YHUTeNbHbIE TOCTHKEHUS B 00J1aCTH UHTEIIEK-
TYaJIbHBIX TEXHOJIOTUM OKa3ajld CHJIbHOC BIIMSHHE Ha
6OJ'II)IHI/IHCTBO TeXHOHOFHﬁ, BKJIFOYas TCXHOJIOT'UH 110/~
JICPKKHU MpuHsTUSA pewenuit (Jain, 2007).

PerymsipHast cucteMa IOANEP)KKW TPUHATHS pe-
LIEHNH TOMOTaeT JHIaM, NMPHUHUMAIOIINM pPEIICHHS,
MaHHUIYJIMPOBATh TAaHHBIMH M Monensimu. OH He ur-
paer

POJIM YMHOTO ITOMOIITHUKA JIUIIA, IIPHHUMAIOIIETO
pewenust. B mocieanee Bpemst B odiactu DSS Obi10
3aMCYCHO MHOT'O yﬂy‘IU_IeHI/Iﬁ C BKJIIFOYCHHUEM METO/10B
U METOAOB HMCKYCCTBECHHOI'O MHTECIIJICKTA, TaKHUX Kak,
HampuMep, 0a3bl 3HAHMI, HEUETKasl JIOTHKA, MYJIbTHA-
TCHTHBIC CUCTCMBI, €CTECTBEHHBIN SA3BIK, TCHCTUYCCKHUC
JITOPUTMBI, HEHPOHHBIE CETH M TaK Jajee.

WHTemnekTyanbHble CHCTEMbI MOJIEP)KKH TPHHS-
THSI PEHICHUH - 3TO WHTEPAKTUBHBIE KOMIBIOTEPHBIC
CHCTEMBI, KOTOPBIE UCTIONB3YIOT AaHHbIE, IKCIIEPTHBIE
3HAHMS U MOJICNH JJIS TTOLAEPSKKH JIUIL, IPUHUMAFOITHX
pELIeHUs B OPraHN3alMsAX, ISl PEIICHHS CII0KHBIX, He-
TOYHBIX U IJIOXO CTPYKTYPHPOBAHHBIX

po0JieM MyTeM BHEPEHUS METOJIOB UICKYCCTBEH-
HOT'O MHTEJJICKTA.

Buoigoo

3amaun NMPUHATUS PEIIEHUH MOJBEpKEHBI OIpe-
JACJICHHBIM OTpaHUYCHUAM, ITOCKOJIBKY OHHU 3aBUCAT OT
YEJIOBEUECKUX 3HAHUM, OIBITA, CYXKIECHUH U IpPEnIo-
yreHuil. UnTemnekryanbHas DSS moxer ucnonb3o-
BaThCs ISl IPUHSATHS PEaTMCTHYHBIX M Ha/IS)KHBIX pe-
LIEHHH, a TAaKXKe /ISl HOBBIIEHHS () QEKTUBHOCTH IIPO-
LIECCOB NMPUHSATHUS PELICHHUH.

OTH CHCTEMBI OCTAIOTCSI THCTPYMEHTOM, KOTOPBIH
MOJKET OOECTIeYNTh KOMIAHHWSIM YCTOWYHBOE KOHKY-
PEHTHOE MPEUMYIIECTBO.
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Abstract.

The article discusses intelligent learning systems (1SO) and adaptive educational platforms (ABBP) as mod-
ern tools for individual learning. Their architectural features, functionality, creation methods and scope of appli-
cation in educational practice are analyzed. The conducted experimental study shows the effectiveness of the use
of ABPP in teaching students of technical universities. The results of the experiment confirm that adaptive tech-
nologies contribute to improving the performance, motivation and activity of students in the educational process.

Annomauyus.

Maxkanaoa unmennexmyanowl oxvimy xcyiienepi (ISO) oswcone adanmuemi 6inim bepy niamgopmanapol
(ABBII) oicexe oKbimyOwvly 3amaunayu Kypanioapvl peminoe Kapacmulpuliadvi. Onapovly apXumekmypansii
epexuenikmepi, QYHKYUOHANObIK MYMKIHOIKmMepi, Kypy adicmepi dicane OilimM 6epy npakmuKkacolHOa KOAOAHY
canacvl mandanaovl. Kypeisineen sxcnepumenmmix zepmmey mexnuxanviy KOO cmyoenmmepin oxbimyoa
ABIIII naiioananyoviy muimoiniein kepcemedi. IKcnepumenm Hamudicenepi 6euimoeny mexHoL0UIAPbL 0Ky
npoyecinoe cmyoeHmmepoiy yicepiMmin, MOMUBAYUSACLIH diCoHe OeNceHOINiciH apmmulpyea bIKNAl ememinin

pacmatiowl.

Tyiiinoi ce3dep: unmennekmyanovl OKvlmy oicylienepi,

betiimoenzen Oinim Oepy naamgopmanapol,

JHceKeneHOIpinzeH OKbIMY, JHcacanobl unmeinnekm, Mawunanvlx oKeimy, 6inim 6epy mexHoniocsusiapvl
Keywords: intelligent learning systems, adaptive educational platforms, personalized learning, artificial in-

telligence, machine learning, educational technologies

Kipicne
Kasipri 3aman¥bl 611iM Oepy Oi1iM anylbLIap by
OapibIK  caHAaTTapbl  YIIIH  camanbl  OKBITYJbIH

KOJDKETIMIUIITIH KaMTaMachl3 €Ty, OJIapJbIH JKeKe
KaXETTUTIKTepi MEH OKBITY KApKbIHBIH ECeNKe aiy
KOKETTUTIriMeH OaillaHBICTBl  ChIH-KAaTepJiepre Tarl
Oosampel. bynm okarnmaiina MHTEIUIEKTYaJIbl  OKBITY
Kylenepi, amantuBTi OiniM Oepy mutarhopmanapbl
JKOHE  JKacaHIbl HWHTEIUIEKT Te€H  aKIapaTThIK
TEXHOJIOTHUSIIAP/IBIH KETiCTIKTEPiHE HeT13/IereH 0acka
Jla THHOBALMSUIBIK KypaJiiap yJIKeH peut aTkapajst [1].
by MakanaHblH MakcaTbl - OCBIHIAH Kypayaap.bl
KYPY/bIH KOJIJIAHBICTAFbI TOCUIAEPIH Tajiay, OJap by
apTHIKIIBIIBIKTAPEl MEH KEeMIIUTIKTEpPiH aHBIKTAY,
COHJAM-aK 3MATKEPIiK OiJiM Oepy TeXHOJIOTHSIAPBIH
JIAMBITY TIEPCIIEKTHBAIAPbIH aHBIKTAY.
1. HMHTreIeKTyaJabl  OKbITY
TYKBIPBIMAAMA JKIHE CIYJIeT
Wurennexryanasl okpity skydenepi (MOX) -
OlmiM  adylbUIApIBIH — JKEKEe  KAKETTUIIKTEpiHe
Oeltimueny, oylapra JKEKeJIeHAIpUIreH Oxky
Marepuaiapbl MEH TarchlpMajapbiH Oepy, CoHai-aK

JKyienepi:

oJlapbIH OiTiMiI MeH yJirepimid Oaranay kabineri Oap
6armapnamanslk kemenzaep [2] . MOX mammHambIK
OKBITY, TaOWFM TUIAI OHZey, OUTIMII YCHIHY KoHE
JIOTUKAJIBIK KOPBITBIHABI CUAKTBI KaCaHAbl UHTCIIJICKT
omicTepiHe HeTi3/eNreH.

NOX APXUTEKTYPaCHI
KOMITOHEHTTEP/1i KAMTH/IBL:

Keneci HET13r1

— bimimni  yceiHy Momemi: OKy MaTepHaibl,
COHNal-aKk  OuTiM  amymsUIapabiH  OimiMi  MeH
JaFpUTapbl  Typasibl aKoaparThl —CakTayFa HKOHE
eHIeyTe Xxayan oeperi.

— bBettimaeny momymi: opOip 6iiM amymIsl yImiH
OHBIH JKEKe epeKIIeNKTepiHe Kapail oHraiimsl OKy
MaTepHaIIapbl MEH TalChIpMajapabl TAHAAY aPKbLIBI
OKBITY/IBI )KEKEJICHAIPYIi KAMTaMAacChI3 €TeIl.

— ©O3apa opeKeTTecy MOYIi: OiiM aTyIIBIHBIH
KYHEMEH e3apa opeKeTTeCyiH YHbIMIaCThIpyFa, COHBIH
ilHAEe OKYy MaTepHalapblH, TalCBIpMaiapiabl, Kepi
OailyIaHBICTBl XKOHE aHbIKTaMallap/ibl YCBIHYFa jKayan
oepeni.

— Bbaranmay momymi: 6iiM anymsuIapAbH Oimimi
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MEH JaF[bUlapblH, COHJAAH-aK OJapIblH OKYHaFrbl
yArepiMia Garanmay/sl Ky3ere achIpaibl.

2. Beitimaenerin 6inim 6epy miardopmanapbi:
NPUHIMNOTEPi MeH (PYHKIHOHAJABIFBI

AnanrtuBTi Oinim 6epy margopmanapst (ABBIT)
CTYZIEHTTEpPIe OKY KApKbIHBI MEH TPACKTOPHUSCHIH 03
OeriHmIe TagnayFa, connaii-ak OKy MaTepuangapsl MeH
TarcelpManappl TaHaay OOMBIHINIA JKEKEJICHAIPUIreH
YCBHIHBICTap ajyFa MyMKiHIik Oeperin KO typi 0o-
nbin TaObutaabl. ABBIT HeriziHae OKBITY HKEMJIi KOHE
9p OKYILIBIHBIH JKEKe KaKETTIJIKTEepiHe coliKec perTe-
JeTiH Oodybl KepeK JereH aJanTHBTI OKBITY HpHUH-
unTepi xKateip [3].

ABFBII ¢pyHKIMOHAIABIFEI MBIHANAPIBI KAMTH/IBL:

— OKy  Ma3MyHBIH  JKEKEJICHIIpY: OKy
MaTepHaIIapbIH op OLTiM ayIIBIHBIH O11iM JeHTeliHe,
KBI3BIFYIIBUIBIKTApEl MEH OKY KapKbIHBIHA OeHimMaey.

— AJanTHBTI TECTiNIEy: AaJABIHFBI >KayamnTapsl

MEH JadbIHIBIK JCHreiliHe HerigenreH  OuTiM
aTyIIbLIaApABIH OiiMiH OakpLiay YLIiH
TarceIpMasapAbl TaHay.

— OkpiTy  OOWMBIHIIA  YCBIHBICTap:  OUTIM
anyupuiapra KOCBIMIIIA OKYy YLLIiH OKY

MaTepHaIIapblH, TallChIpMaTapIbl )KOHE PeCypcTapabl
TaHay OOMBIHINA JKEeKeNICHIPIITeH YChIHBICTAp Oepy.

— Iporpecc MOHHTOPHHT: Oinmim
ANyIIBLIAPABIH YITepiMiH Kaaraay jKoHe olapra KOoi
JKETKI3UIreH HoTmxkenep Typaisl Kepi Oaitnansic Oepy.

3. KO xone ABBII kypy onicrepi men
TeXHOJIOTHSIIIAPbI

WXKO xone ABBII kypy YUIH opTyp:i oaicTep
MEH TEeXHOJIOTHsIIap KOJITAHBLIAAbI, COHBIH iIIiHIE:

— MammHanblK OKBITY: OUTIM  amyIIbUIapIbiH
O11iMi MEH MiHE3-KYJIKbI TypaJibl IepeKTep/i TajlaayFa,
COH/laii-ak ~ OKy  TpOLECiH  OJapAblH  KekKe
KaXeTTUTIKTepiHe OediMaeyre KaOimeTTi Momenbaep
JKacayra MYMKIHJIIK Oepeti.

— Tabwuru Timgi eHmey: OKy Marepuangapsl,
OisTiM amymIBLTapIBIH TAIICBIPMaIapbl MEH JKayarTapbl
CHSKTBHl MOTIHAIK aKIMapaTThl TYCIHETIH >KOHE Taimai
aJIaThIH JKYHenepai Kypy YIIiH KOJIaHbLIA b

— bBimimMai  yceiHY:  OKy — MarepHaJbIHBIH
KYPBUIBIMBIH JKOHE SpTYpJi YFhIMAAp apachIHIArbl
GalaHBICTBI ~ CHIATTAHTBIH MOJENBAEP JKacayFra
MYMKIHIIK Oepei.

— Jlorukanblk KOPBITBIHABL: Koijma Oap Oimim
HETI31H/Ie HalbIMIal aJaThlH JKOHE HIemiM KaObLinai
aNaThIH )XYHeJlepAl Kypy YIIiH KolJaHblIans! [4].

4. Bbinim Oepy mpaktukaceinga U/KO :xome
ABBII konpany

WXKO >xone ABBP 6inim Gepynin apTypi canana-
pBIHJIA KEHIHEH KOJIJIaHbLIA b, COHBIH 1IIiHE:

— Mekrenteri 6imim: KO xome ABBII
XKEKeNEHIIPUITeH OKy OarmapiiaMaiapblH KYpy, OKY

MarepuajIapblH  OKYIIbUIAPABIH  OlITiM  JeHreiiine
OeifiMIey >KOHE TalChlpMallapIbl aBTOMATTBHI TYpIe
TeKCepy XKoHe Oaraay YIIiH NaiJalaHbITybl MYMKIH.

— Xoraper  Oimim:  MIDKO  xome  ABBIL
MHTEPaKTHBTI KypcTap Kypy, OKy MaTepHajIapblH
CTYOCHTTEpHIH KAXKCTTUTIKTepiHe OeriMaey JKoHe
KAIIBIKTBIKTAH  OKBITYABl ~ YHBIMAACTBIPY  YINiH
KOJIIaHbLIa ajajpbl.

— Koceimma 6imim: KO sxone ABBIT xocinTik
KaliTa pmaspiay —OargapramaiapblH, — OUTIKTLTIKTI
apTTBIPY KypcTapblH KYpy YIIIH, COHJai-aK IIeT
Tingepi MeH Oacka lla JNaFapUIapAbl OKBITY YIINiH
maiiasaHeUTybl MYMKIH [5].

5. KO xone ABBII apThIKIIBLIBIKTaPbI MEH
KeMIIiTikTepi

WXO xone ABBII Gipkatap apTHIKIIBUIBIKTapFa
W€, COHBIH, IITiHIE:

— OKBITyIBl  KEKeJeHOipy: opOip  Oumim
QITYLIBIHBIH JKEKe KaXKETTUIIKTepl MEH OKY KapKbIHBIH
ecerke aiy.

— MoTHBalUsHbl  apTTHIPY:  KBI3BIKTHI
KBI3BIKTBI OKY MPOIIECIH KYPY.

— OKpITy THIMIUIIT: OKy HpoLeciH OuriM
ANyIIBUIAPABIH  JKEKe epeKIIeNiKTepine OeHiMaey
apKBIIBI OKBITYIBIH Y3IiK HOTIDKEIEPiHEe KO XKEeTKi3Yy.

— DBinmiMHIHE KOIDKETIMALTITI: OpHAaJlacKaH >Kepi
MeH MYMKIHIIKTepiHe KapamacTaH Oirim
IyIIbUIApABIH  OapibIK CaHATTaphl YIIH Caralsl
OiTiMre KOJDKETIMIUTIKTI KAMTaMackl3 eTy.

Anaiima, MXKO xonme ABBIl -1hiH KeiiOip
KeMILiiKTepi 6ap, MbICaJIBI:

— Osipneyaiy kypaeiiairi: M1XKO sxone ABBIT
KYpy auTapibplKTal Kap>KbUIbIK JKOHE YaKbITTBIK
UIBIFBIHIAPABI, COHAAN-aK d31pJICYNIIEPiH KOFApPhI
OUTIKTIIrIH TaJal eTei.

— TexaukanpIk Konaay Kaxertiniri: 1XKO xone
ABBIT yHemi TeXHHKaJbIK KOJIAy MEH >KaHApTYIbI
KaXeT eTel.

— Konmgany mekreynmepi: MXKO sxone ABBII
JOCTYPIl OKBITYABI TOJIBIFBIMEH ajIMacThIpa ajaMaiijisl,
ocipece  OKBITYIIBIMEH  JKOHEe  Oacka  OuTiM
aNylnibUIapMeH Tikesiel OailyaHpic  KaxeT OosiFaH
Karganaa [6].

IKCIEePUMEHT HITHIKeJIEPiH YChIHY

Ocel  3eprrey ascbiHAa TexHHKamslK KOO
crymentTepin "MHpopMmaTuka'"moHiHE OKBITY YIIiH
Oeitfimuenren OumiM Oepy IutaTgopMachlH KOJJaHy
OOMbIHIIA  DKCIIEPUMEHTTIK  3€pTTey KYPTi3iii.
OKCHEePUMEHTKE CTYIEHTTEPJiH €Ki TOObI KaTBICTHI:
JOCTYpIi oficTeMe OOMBIHIIA OKBIFAH OaKbLIay TOOBI
xoHe ABBIT xemeriMeH OKbIFaH 3KCIIEPUMEHTTIK TOI
JKOHE HETI3T1 KOpCeTKITepai KOpCceTeTiH rpaduKTep
CAJIBIHJBI: TECTINEYAEri opTama 6ami, CTyIeHTTepHiH
MOTHBAIIHS JIEHT el )KOHE OJIapIIbIH OKY MPOIECiHAeT1
OeJICeH I1TIr.

JKOHEC
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KopbIThIHIBI TECTiIey HOTHXKENepi OeHiMaenreH
OimiMm  Oepy maTdopMacelH TaigamaHa OTBIPHII
OKBIFaH SKCIICPUMEHTTIK TOTI CTYACHTTEpi OaKpUIay TO-
OBIHBIH cTyneHTTepine (72 0amr) KaparaHaa >KOFapbl
HoTIXKeInepre (85 0aT) Kol JKeTKi3reHiH KepceTTi. by
(hakT gUarpaMMaMeH aWKbIH pacramansl (cypert.l),
OHJIa DKCHEPUMEHTTIK TOI OKY MaTepHalbIH UrepyaiH
JKOFapbl JICHIefiH KOPCETTI.

CTy#eHTTepIiH MOTHBAIMACHIH Oaranay YIIiH
cayaJHama >KYpri3iimi, OHIa oJlap OKYy IIpOIICCiHEe
KaTbICYbIH 5 OainiblK IIKana OoWbIHIIA Oarajajpl.
Bakpuiay TOOBIHIAFI MOTHBALMSHBIH OpTama Oajibl
3.4 Gomnmpl, aj 3KCIIEPUMEHTTIK TomTa OYJI KepCeTKimT
4.6-ra xerti. JlmarpaMmaial Kepir OTHIPFaHBIHBI3AAN
(cyper.2), amanTuBTi 6iniM Oepy mIaTGOpMackH mmaii-
JaJlaHy CTYACHTTEPAiH 3ePTTEeJICTiH MaTepHaFa IeTeH
KBI3BIFYIIBUIBIFBIH apTTBIPYFa BIKIAJ eTTi.

CoHpIMeH KaTap, cabak OapbIChIHIA KOMBLIFaH
CypakTap MEH OepilireH jkayanrtap CaHbl OOMBIHIIA
OaraylaHaTBIH OKY YJAEPICIHIEri CTYICHTTEpIiH Oei-
CeHIUIIr TangaHapl. bakpuiay TOOBIHIA CTyIEHTTEp
0ip cabakka opTa ecermneH 2.1 cypak Ko#bim, 3.5 xayan
Oepli, aj IKCMEPUMEHTTIK TONTa OyJl KepCeTKilTep
coiikecinuie 5.4 xoHe 7.8 — neH eadyip Korapbl OOJIBI.
Bencenninmiktin Oy ecyi quarpamMmmana kepineni (cy-
pert.3) )KoHe aJanTHBTI OKBITY TEXHOJOTHSIIAPBIH KOJ-
JaHy CTYIOCHTTEepiH OuTiM Oepy mporeciHe TepeHipek
KaTBICYBbIHA BIKIIAJ €TETiHIH pacTaibL.

Ocpuraiinia, 3KCIEPUMEHTTIK AEpeKTepi Tanuay
WNudopmaTrka MoHIH OKBITYJA aJaNTHBTI OUTiM Oepy
w1aThOopMaChIH KOJIJaHy CTYACHTTEPIH OKY KETiCTiK-
TepiHe, MOTHBALMSIChI MeH OEJICEHILIIriHe OH acep
€TETIHIH KOPCETE .

KopbIThIHABI

3usTKepiik OigiM Oepy TEXHOJOTHMsIIApbIH Jia-
MBITY OUTiM Oepy KYHECiH KaHFBIPTYy/a ISy Pei

aTKapaabl. 3epTTey KOPCETKeHICH, OerimMaenreH OiiM
Oepy utatopmanapblH Maiganany CTyACHTTEPIIH OKY
YirepiMiH JKaKcapThIl KaHa KOWMai, OapIblH OKY
MpOIleciHe KATBICYBIH apTTHIPYFa MYMKIHAIK Oepeni.
OKBITYIBI JKEKeNIeHIpY, OiiM Oepy TpaeKTopHUsIaphl-
HBIH MKEMIUTITI KOHE >KacaHIbl MHTEIUIEKTTI mHanma-
naHy OLTIM camachlH jKaKcapTyFra jKaHa MYMKIHIIKTEp
amansl. Consimen katap, JKO men ABBII enrizy aii-
TapIbIKTail pecypcTapibl, TEXHHKAJBIK KOJIAYIbl
JKOHE OKBITY 9JIicTeMeciH OeHimaey/ i Tanan etesi. Opi
Kapaiifpl  3epTTeyiep  OCHIMICNMymiH  HEFYpPIBIM
KETUIIIPUITeH aJrOpUTMIEPiH 33iplieyre jKoHe 3UsT-
Keputik Ois1iM Oepy TEeXHOJOTHSIAPEIH KOJIIAHY asChIH
KEeHEeHTyTe OaFbITTalTybl MYMKIiH.
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ONE GRADIENT DESCENT METHOD WITH ADAPTED STEP CORRECTION FOR SOLVING
ARBITRARY SYSTEMS OF LINEAR ALGEBRAIC EQUATIONS

Abstract

The given paper continues and modifies results of [8], [12] and presents results of work of software product,
written in «Visual Basic for Applications», designed for solving various systems of abstract linear algebraic equa-
tions. The product is based on optimization descent methods and classical Gauss methods with reduction of arbi-
trary matrix to triangular form. Developed with the help of synthesis both, classical and optimization, methods,
this program is focused on solving an arbitrary system of linear algebraic equations with one unique solution or
even infinite number of solutions, and, in the case of absence of some solution, the program calculates so-called

discrepancy minimizer.

Keywords and phrases: linear algebra, systems of linear algebraic equations, Gaussian method, Kronecker-
Capelli theorem, variational methods, optimization methods, gradient descent method, gradient, anti-gradient,

minimizer, discrepancy minimizer.

Introduction. Applied (machine) linear algebra is
very extensive and rapidly developing branch of math-
ematics ([2]) that allows us to take some different look
at many of its classical problems. This modern look is
demonstrated in this paper. The work presents some re-
sults of comparative analysis of classical Gauss method
and some modifications of optimization gradient
method ([1], [3] — [7], [8], [9] — [11], [12]) for solving
arbitrary systems of linear algebraic equations, ob-
tained as result of testing our program, written in
«Visual Basic for Applications».

The main part. «Optimization» comes from the
same root as «optimal», which means «best». When
you optimize something, you are «making it best», as
best, as you can. But «best» can vary. For example, if
you’re a football player, you might want to maximize
your running yards and also minimize your fumbles.
Both maximizing and minimizing are types of optimi-
zation problems. Mathematical optimization is sort of
art of finding best solutions to difficult problems, from
organizing movements of planes in large airports to
placement of windmills. Various mathematical tech-
niques are employed to solve optimization problems,
and your choice of method often depends on your prob-
lem’s characteristics.

Gradient descent methods are quite powerful tools
for solving various optimization problems. The main
disadvantage of these methods is a bit limited scope of
applicability. Using gradient methods, it is possible to
find solution to any problem of nonlinear program-
ming. However, in the most general case, with the help
of these methods it is possible to find the point of local
extremum. Therefore, it is more advisable to use gradi-
ent methods to find solutions to programming prob-
lems, where every local extremum is simultaneously
global. The process of finding a solution with the help

of gradient methods consists in fact that, starting from
some certain point, sequential transition to some other
points is carried out until necessary acceptable solution
to original problem under consideration is identified.
According to the Gauss method of sequential ex-
clusion of unknowns, when solving an arbitrary system
from m linear algebraic equations with n unknowns of
the form
ay1%1 + agx+. . Fagx, = by,
Ay1X1 + AppXo+... +aspXy = by,
Am1X1 + QX+ .. F A Xy = by,
which is given in vector form by the equation

AX = b,
where
a1 Qg 0 Qp
A = H . H = Amx‘n]
Am1 Am2 " Amn

X1
x=1 .| = anl
Xn

as result of so-called forward stroke, this system is
reduced to equivalent stepwise form, by which it is
possible to determine whether there is any solution, it
is the only one or there are infinitely many of them.
Main essence of gradient descent method is that the
solution of this system is reduced to finding extremum
(minimum) x* of the following functional

> I L o2
f(X) =(A%X—b,AX—b) =||A%X —b| ,A€
R™", b €R™, m<n,
where || - || denotes the Euclidean norm, (-,") —

Cartesian product. This minimum is achieved for exact
solution ¥* € R™ of the system under consideration.
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The method consists in constructing one sequence
of points {X;}| =0, CONverging to so-called minimizer,
that is, to exact solution x*, for which the condition

f(£k+1) =< f(fk)l k = 0!
is true, using the following recurrent formula

Rpe1 = X — A - grad(f (%)), A > 0, k =
0;1;2; ...,
where initial approximation %, is chosen in
arbitrary way. Geometric interpretation of this method
for the case A, = const, k = 0, is shown in the figure
below.

6

Fig. 1. Schematic example of gradient descent method for the case A, = const, k = 0

The result of variational part of the program is so-
lution of the system under consideration, found by the
proposed gradient descent method.

The result of the Gauss method is some conclusion
about solvability or unsolvability of the system, ob-
tained after application of the Kronecker-Capelli theo-
rem from classical algebra to the reduced triangular
system.

When starting the program, user sees the window
«Solving SLAE by variational method». He clicks on
the «SLAE solutiony» button, after it the «Data entry»
dialog box appears. Here he chooses which way to set
the coefficients of the main system and the column of
its free terms: enter manually or give this choice to the
program, that is, fill in automatically (fig. 2).

Beoa AaHHBIX

-,

¢ Blog punnsce Gyrugw

C Blmasesmsrecuoe FAROARLHAL

oK

Fig. 2. User chooses exactly how to enter the coefficients

If user prefers manual input of all data, then after
clicking on the «OK» button, dialog boxes appears
where he will be asked to enter dimension (number of
rows and number of columns, that is, number of argu-
ments) of necessary system of linear algebraic equa-
tions (SLAE), the coefficients of the matrix of the main

system, as well as the column of free terms (fig. 3). Af-
ter that the system under consideration appears on the
worksheet (upper left corner) and some summary of the
Gauss method (fig. 4).
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Beoa pasmepHoOCTH ... }m
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2 HiE |
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Beog snementor [

BEEAMTE 3NEMEHT MATPHUE! CHCTEME af1; 1)

il |

I Ik, ] [ OTMEHA ]

Fig. 3. User enters the data: the coefficients of the system and the column of its free terms

TouHoe Bpema paboTel meToaa Maycca coctaenseT O cet. 14,
NpMDIMaMTeNeHD, O MaHyT O cekyHa:
¢ 22:33:58 no 22:33:58

PeweHnue
CrIAY Csodka ¢ pesynbmamamu M

Fig. 4. The solved system and obtained summary of the Gauss method

Note that the program contributes to correct processing of data received from user by «filtering» information
and reporting possible accidental errors made during input. So, if user enters some invalid character instead of
necessary numeric one, the next «signal» dialog box, indicating an error, is displayed (fig. 5).

m

& [Tone BEOAA AOMTHHO CORRDHATD HACTO

0K
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Fig. 5. User has mistakenly entered data in the wrong format

After the program has showed user finally found solution, he is asked either to continue working by clicking
on «Yesy button, or to complete it by clicking on «No» button (fig. 6).
[

lpogonkeHue paBoTel nporpan. ..

:{/ [ponomT?

Na

Her

Fig. 6. User chooses what to do next: to continue or to finish

After closing the previous dialog box «Operating time of the Gauss method», summaries of solvability of the

reduced system appear (fig. 7).
OnoeelyeHuHe

¥+ 4% 3=20
O*x1-18%x2-12%%3=-40

\ir) Y CACTEMBI CYLLIRCTEYET MHOMECTEO DELIJEHMLL;I , CNpefenaioxca M3 CacTenbl

K,
Bua peweHMA -W
jﬁ) PelweH[e B NpBeeaeHHoA opre 1MeseT Bl
2Fx] +EFx 2+ 4 2=20
-18*x2-12%x3=-40
ks

Fig. 7. The result of the Gauss method

After closing all previous dialog boxes, resulting form, containing several fields for all necessary calculation
results, appears on user’s screen. By making his choice of method, user receives all results in separate dialog boxes
(demonstrated for gradient method with adapted step selection in fig. 8).
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PeweHue
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®1=3,333003
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TOYHOCTb pacHeToB
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Fig. 8. The result of the gradient method with adapted step selection

Upon completion, user is offered the next alternative: either to run the program for another system or to
terminate it (fig. 9).
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lTpodonxerme paboTel porpan..

&?/ [pogomwuTL?

Na

Her

Fig. 9. The end of the program

To close the «Excel» sheet, user has to click the
«EXxit» button on the main sheet.

Conclusions. Roughly speaking, optimization in
mathematical sense is process of finding the best deci-
sion. Active life computerization forces mathematical
apparatus of optimization to improve, generates new
and new optimization problems. Optimization model-
ing is rather powerful tool, used in various fields, in-
cluding operations research, engineering, economics,
finance, logistics. Along with this, mathematical appa-
ratus of optimization finds its reflection in various clas-
sical problems of linear algebra.
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Abstract.

The article examines the leading trends in the field of film and television in Azerbaijan, including the devel-
opment of national cinema, recent changes in television, and the role of documentary film as an audiovisual art.
Special attention is given to the evolution of artistic education in film and television arts, the impact of interna-
tional cooperation, and the importance of cultural heritage and social issues in contemporary cinematic and tel-
evision projects. The key stages of development of the Azerbaijani film industry and its modern infrastructure are
described, including the role of educational institutions and the active participation of students in international

film festivals.

Keywords: Azerbaijan, film and television, documentary film, artistic education, film industry, international
cooperation, cultural heritage, social issues, digitalization, film festivals.

Leading Trends in Modern Cinema and Televi-
sion Art in Azerbaijan

Contemporary cinema and television art in Azer-
baijan reflects many important trends that have
emerged in recent years, distinguishing the country in
the global media landscape. Below are several key
trends and changes that can be identified:

Azerbaijan has a rich cinematic history dating
back to the Soviet era. Modern Azerbaijani films often
tackle socially significant topics such as cultural herit-
age, the country's history, current challenges, and the
lives of ordinary people. In recent years, there has been
a noticeable increase in interest in independent film
production and documentary projects in Azerbaijan.
Young directors and screenwriters are eager to produce
films independently, without relying on traditional in-
dustry structures. They often focus on experimenting
with form, content, and new narrative approaches.

Television development in Azerbaijan has distinct
characteristics and stages that have shaped its current
state. Television in Azerbaijan began its development
in 1956 with the establishment of the first station. At
that time, television played a key role in informing and
entertaining the population. Since then, it has evolved
from a state monopoly to a diverse media landscape.

Modern television in Azerbaijan, like in many
other countries, is undergoing significant changes and
trends, reflecting sociocultural, technological, and eco-
nomic shifts. Azerbaijan is a multinational country with
diverse cultures, and television aims to reflect this di-
versity by offering programs in various languages
(Azerbaijani, Russian). The number of both private and
state-owned channels has increased. A significant mile-
stone was the introduction of digital television and the
transition to digital broadcasting standards. The rise of
satellite television has enabled access to international
channels and content. The growth of online broadcast-
ing and streaming services has become very popular.
Overall, Azerbaijan has seen an increase in the number

of television channels offering diverse content, includ-
ing news, entertainment shows, sports broadcasts, and
cultural programs. Social media and digital platforms
also play an important role in content distribution.

Azerbaijani cinema and television are becoming
increasingly diverse in terms of themes and genres.
From classic dramas and comedies to experimental and
art-house projects, artists and directors explore various
aspects of life and culture in Azerbaijan.

The popularity of television series has risen signif-
icantly in Azerbaijan. These series often reflect modern
social and cultural aspects of life in the country and be-
yond.

Azerbaijan is actively expanding its international
cooperation in cinema and television, participating in
international festivals, collaborating with foreign
filmmakers, and promoting its projects abroad. This
contributes to increasing the visibility of Azerbaijani
cinema abroad and fosters the exchange of experience
between local and international filmmakers. Azerbai-
jani television companies increasingly work with inter-
national partners and acquire broadcasting rights for
foreign programs and series. This enhances the diver-
sity of content and caters to various audience interests.

With the development of digital technologies in
Azerbaijan, online platforms and services for content
viewing are actively expanding. New opportunities for
creating and distributing short films, web series, and
documentaries are emerging. This creates new oppor-
tunities for engaging with the audience.

Modern Azerbaijani films and television programs
increasingly address historical, cultural heritage, and
social issues. This reflects the desire of Azerbaijani art-
ists not only to entertain but also to educate and en-
lighten viewers.

These trends reflect the dynamic development of
Azerbaijani cinema and television, showing the coun-
try's commitment to innovation, cultural heritage
preservation, and openness to global cinematic trends.
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They also indicate that Azerbaijani cinema and televi-
sion are in an active stage of development and modern-
ization, striving to create more diverse and expressive
cultural content.

Documentary Film as a Form of Audiovisual
Art

Documentary film is a unique form of audiovisual
art that differs from feature films in its focus on real
events, people, societal issues, or historical events.
Documentary film represents a distinctive realm that
combines elements of facts, observation, research, and
artistic interpretation. Here are the key aspects and fea-
tures of documentary cinema:

Documentary film strives to reflect reality without
significant alterations or distortions. While the author
may present their own vision and interpretation, the
main goal is to maintain the authenticity and objectivity
of the events or themes presented. Documentary film
aims to depict reality, but it also embraces the subjec-
tive perception of the director or filmmaker, allowing
the film to reflect the diversity of viewpoints and a
deeper understanding of the subject or event.

Documentary films often explore a wide range of
topics, from politics and history to science, culture, and
social issues, as well as provide a platform to raise im-
portant and timely questions that draw attention to var-
ious aspects of human life. Documentaries often tackle
socially relevant topics, historical events, political, and
environmental issues, presenting in-depth research and
analysis to audiences.

Documentary films frequently involve real people,
their stories, and opinions, which adds authenticity and
emotional depth to the material. Although documentary
films are based on real events and facts, they may em-
ploy various artistic techniques such as indirect narra-
tive, metaphorical imagery, and editing to intensify the
emotional impact on viewers.

Documentary filmmaking encompasses various
genres, styles, and approaches, including observational,
interview-based, mockumentary, experimental forms,
and more. This allows directors to choose the style and
genre that best conveys the meaning and idea of their
project. Each of these forms has its unique characteris-
tics and goals.

Documentary films can significantly impact pub-
lic opinion and cultural changes. They often provoke
discussions and reactions, addressing important issues
and bringing attention to underrepresented or insuffi-
ciently covered aspects of life. Therefore, documen-
taries play an essential role in shaping public discourse,
raising awareness of significant issues, and advocating
for social change.

A key component of documentary film is the work
with audiovisual elements, including camerawork, ed-
iting, sound, and musical accompaniment, which help
to create the atmosphere and highlight crucial moments
in the film. Modern technologies enable filmmakers to
utilize new filming and editing techniques, expanding
the possibilities for visual representation and dramatic
interpretation of reality.

Documentary film, as a form of audiovisual art,
plays a crucial role in contemporary culture by provid-

ing audiences with new knowledge, emotional experi-
ences, and stimulating critical thinking about complex
issues in the modern world. The documentary film sec-
tion continues to evolve, reflecting the changing inter-
ests of society and the opportunities provided by tech-
nology. It plays a vital role not only in cultural heritage
but also in addressing social and political issues, en-
couraging viewers to reflect and take action.

Formation and Continuity of Art Education in
Cinema and Television Arts in Azerbaijan

Art education in cinema and television has under-
gone a long process of development, experiencing sig-
nificant changes while maintaining continuity in its
evolution.

At the end of the 19th century and the early 20th
century, the development of technologies allowing the
recording and reproduction of movement (cinematog-
raphy) paved the way for the emergence of cinema as a
new form of art. In the first decades, cinema was pre-
dominantly silent, accompanied by live musical scores.
However, in the 1920s, the first sound films appeared,
which significantly altered the art of cinema and its per-
ception. Throughout the 20th century, cinema and tele-
vision became fields for experimenting with form,
style, and content, from avant-garde experimental
works to the development of new genres and technical
possibilities such as special effects and computer
graphics.

From the classical Hollywood school with its fo-
cus on screenplay and acting to the European avant-
garde, cinema retains its heritage in editing, direction,
and aesthetics. Some genres and themes persist and
transform over decades. For example, drama, comedy,
tragedy, science fiction, etc., all have their roots in the
early forms of cinema. With the advent of technologies
such as digital filming and computer image processing,
cinema and television have become more accessible to
a wider audience and enriched with new ways of ex-
pression.

With the emergence of streaming services and new
content consumption formats, the boundaries between
cinema and television have blurred, leading to the cre-
ation of hybrid formats and new approaches to story-
telling and visualization. The global expansion of cin-
ema and television, coupled with the influence of vari-
ous cultures and traditions, contributes to the
diversification of genres, styles, and themes. Thus, art
education in cinema and television continues to evolve,
preserving important aspects of heritage while adapting
to contemporary challenges and technological advance-
ments.

Art education in cinema and television in Azerbai-
jan has a long history, beginning during the Soviet era
and continuing into the modern era. Here are several
key milestones in the development and continuity of
this art form in Azerbaijan:

1920s-1930s: The formation of the cinema indus-
try in Azerbaijan began during this period. The first
film studio was created, and experiments with genres
and techniques commenced. Azerbaijani cinema often
addressed social and political themes, as well as na-
tional historical and cultural aspects, such as films
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about the legends and epic narratives of the Azerbaijani
people.

1940s-1950s: Azerbaijani cinema in this period
focused on national traditions, history, and culture.
Films often highlighted themes related to historical
events, epic legends, and national heroes. Notably, the
famous film "Arshin Mal Alan" (1945), directed by Rza
Abbasgulu oglu Takhmasib, played a key role in the
training of personnel for the film industry.

After the collapse of the Soviet Union, Azerbaijan
gained independence, which contributed to the revival
of national culture and identity through cinema. This
period was characterized by a desire to express the
country's historical and cultural themes. Azerbaijani
cinema became more independent, which encouraged
experimentation and diversity in themes and genres.
Cinema in Azerbaijan played a significant role in shap-
ing public opinion and educating new generations. The
development of cinema infrastructure and educational
programs began in Azerbaijan, with the establishment
of new faculties and specialized courses for training
professionals for the film industry. Television also un-
derwent significant changes, becoming more commer-
cialized and diverse in content.

The Azerbaijani film industry is actively develop-
ing, although film production is limited compared to
larger film studios in other countries. In recent years,
several feature and documentary films, as well as TV
series, have been produced, reflecting contemporary
social and cultural issues. Given Azerbaijan's multina-
tional composition, some films focus on the diverse
languages and cultures within the country. This pro-
motes cultural diversity and mutual understanding
among different ethnic groups. Multiculturalism in
Azerbaijan is an essential part of the country's sociocul-
tural life, enriching its diversity and uniqueness. The
Azerbaijani government supports the protection and
promotion of a multicultural society, which contributes
to national unity and social harmony. Multiculturalism
in Azerbaijan plays a central role in creating a tolerant
and open society where differences are perceived as a
source of strength and national unity.

The organization of cinema in Azerbaijan is under
the control of government bodies such as the Ministry
of Culture and the Azerbaijan Film Agency. These in-
stitutions regulate and support the development of
filmmaking through funding, policy creation, and the
establishment of necessary infrastructure. Young
filmmakers are actively implementing new technolo-
gies, approaches, and visual interpretations in audiovis-
ual projects. With technological advancements in cin-
ema and television, Azerbaijan's film industry is be-
coming more modern and competitive. The
introduction of new technologies and equipment has
improved the quality of films and enhanced the condi-
tions for educating students.

The Azerbaijan State University of Culture and
Arts (ASUCA) plays a key role in training creative pro-
fessionals for the film industry. The work of the Faculty
of Audiovisual Arts and the Department of Film and
Television Arts aligns with ASUCA's mission, which
includes the following principles: "Recognizing the
leading role of culture in preserving the material and

spiritual values of the Azerbaijani people; positioning
ASUCA as a leader in education, science, creativity,
culture, and arts." Our university offers various educa-
tional programs in filmmaking. Students can receive
training in directing, cinematography, screenwriting,
acting, as well as technical aspects of cinema.

The year 2021 marked the starting point for our
cooperation with the Tashkent International Film Fes-
tival, where our students actively participate each year.
The festival provides students the opportunity to ex-
change experiences and knowledge in filmmaking, dis-
cuss various aspects of cinema, and explore areas that
are most relevant to each institution. We consider this
festival to be highly productive and mutually beneficial
for both our institutions and our students.

Conclusions: Contemporary cinema and televi-
sion in Azerbaijan are actively evolving, focusing on
socially significant topics, preserving cultural heritage,
and addressing current societal issues. In recent years,
there has been an increasing interest in independent
filmmaking and documentary projects, leading to
greater diversity in form and content.

Television in Azerbaijan has undergone signifi-
cant changes, including the transition to digital broad-
casting and the rise of online platforms. This has led to
the growth in the number of television channels and the
diversity of content, including international collabora-
tions. The development of digital technologies has
opened up new opportunities for the creation and dis-
tribution of films and series, fostering new genres and
formats.

Documentary films play a vital role in contempo-
rary Azerbaijani culture by exploring real events, social
issues, and historical topics. They contribute to shaping
public opinion, addressing critical issues, and sparking
discussions, thus fostering greater awareness of social
and cultural concerns.

Film and television education in Azerbaijan has a
long and rich history, starting from the Soviet era and
continuing in the independent republic. Modern educa-
tional programs, such as those offered by the Azerbai-
jan State University of Culture and Arts, prepare quali-
fied professionals who actively participate in interna-
tional festivals and create innovative projects.

Azerbaijan is actively expanding its international
cooperation in film and television, participating in
global festivals and exchanging experiences with for-
eign filmmakers. This collaboration enhances the visi-
bility of Azerbaijani cinema abroad and highlights local
cultural nuances on the global stage.

Azerbaijani cinema and television reflect the
country's multicultural diversity, contributing to na-
tional unity and social harmony. Many projects focus
on national identity, history, and contemporary societal
challenges, reinforcing the importance of diversity and
tolerance in Azerbaijani culture.

In conclusion, film and television in Azerbaijan
are in an active phase of development, supporting inno-
vation, cultural heritage preservation, and the expan-
sion of educational programs that prepare the next gen-
eration of professionals in this field.
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THEORETICAL FOUNDATIONS OF TEACHING BIOPHYSICS IN THE CONTEXT OF THE
DIGITAL TRANSFORMATION OF MEDICAL EDUCATION

Annomauyus.

Lugpposas mpanchopmayuss meOUuyuHcKo2o0 06paA306anUs 3HAYUMETbHO USMEHUNA npenodasanue o6uopu-
3UKU. Dma cmamusi ucciedyem meopemuieckue 0CHO8bL NPenodasanust OUODU3UKU 6 INOXY YUPDPOBLIX MEXHOIO-
euﬁ, C AKYEeHmom Ha UHHOBAYUOHHblE neoazozauyeckue cmpamezuu U unmezpayuro nepef)oebzx me)KTHO/ZOZuIZ, maxkux
KdaK 06yll€Hu€ HA4 OCHoee cwwyzzm;uﬁ, 06yll€Hu€ C NOMOUBIO UCKYCCMBEHHO20 UHMeETIIeKma u eupmyajlbHbvle nabo-
pamopuu. B cmamuve pacemampuearomcs CO6pemMernnvle UCcne008anus u npakmuvyeckue npumerHeHus, nodqepku-
sawowue, Kaxk uu(])poebze UHCMPYMeEHRNbL CI’lOCO6CWl6yI0m yZJZy6J1€HZHO KOHYyenmyajibH0O2cO NOHUMAHUA, YVIIYYULEHUIO
806J1e4eHHoCmuU cmy()eHmoe u paseumuro Kpumu4iecKu 6ddlICHblIX NPAKMUYEeCKUX HABbIKOE. Cmambvs maxoice ax-
yenmupyem 6HUMAaHue Ha 6aliNCHOCmu Meofa)ucuunﬂuﬂapnoﬁ urmezpayuu u HeobX00UMOCmU NOCMOAHHBIX UCCLe-
0osanuil 0Jisk ONMUMUAYUY IMUX YUDPOBLIX UHCMPYMEHMO8 8 MEOUYUHCKOM 00pA308aAHUM.

Abstract.

The digital transformation of medical education has profoundly reshaped the teaching of fundamental sci-
ences such as biophysics. This article explores the theoretical foundations of biophysics education in the digital
age, with a focus on innovative pedagogical strategies and the integration of advanced technologies such as sim-
ulation-based learning, artificial intelligence-assisted instruction, and virtual laboratories. By reviewing current
literature and discussing practical applications, this study highlights how digital tools enhance conceptual under-
standing, improve student engagement, and foster the development of critical practical skills. Furthermore, the
article emphasizes the importance of interdisciplinary integration and the need for continuous research to optimize
these digital tools for medical education [1].

Knruesvte cnosa: yugposas mparcgopmayus, odyuenue buogusuxe, meduyuHckoe obpazosanue, odoyue-
HUe HAa OCHoese cuMy/l}muﬁ, supmya’jbHble ﬂa6opam0puu, o6yqeuue C NOMOWBIO UCKYCCMBEHHO20 UHmMeEIeKmda

Keywords: digital transformation, biophysics education, medical education, simulation-based learning, vir-
tual laboratories, Al-assisted teaching.

Introduction. The rapid digital transformation of
medical education has led to significant advancements
in the teaching of biophysics. Traditional methods of
instruction are increasingly complemented or replaced
by cutting-edge technologies such as artificial intelli-
gence, virtual reality, and machine learning. These
tools not only foster a shift from passive to active learn-
ing but also offer opportunities for personalized and im-
mersive learning experiences. By facilitating the explo-
ration of complex biophysical phenomena in virtual en-
vironments, digital tools help bridge the gap between
theoretical knowledge and practical application,
thereby enhancing the effectiveness of teaching and
learning in biophysics [2].

Literature Review. Modern research emphasizes
the pivotal role of simulation-based learning in bio-
physics education. Virtual simulations offer a con-
trolled and interactive environment in which students
can safely experiment with complex physiological and

biophysical processes. This approach not only sharpens
students' problem-solving and analytical skills but also
enables them to visualize abstract concepts in ways that
are difficult to achieve through traditional methods [3].

The integration of augmented reality (AR) further
enriches the learning experience, providing an immer-
sive way for students to engage with biophysical phe-
nomena. AR has been shown to significantly improve
the comprehension of complex concepts by making ab-
stract scientific ideas tangible and interactive [4].

Artificial intelligence (Al) in education has also
gained significant traction, particularly in medical
training. Al-driven learning analytics enable educators
to track student progress, identify learning gaps, and
personalize educational pathways to meet individual
needs. Personalized learning powered by Al helps stu-
dents overcome challenges in understanding funda-
mental biophysical concepts, fostering deeper engage-
ment and mastery [5].
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Materials and Methods. This study adopts a
mixed-methods approach, incorporating both qualita-
tive and quantitative research methodologies. The re-
search evaluates the effectiveness of digital tools in bi-
ophysics education by analyzing student performance
data and survey responses. Participants include medical
students from multiple universities who have engaged
in digital biophysics training through platforms incor-
porating augmented reality (AR) and Al-driven fea-
tures. Statistical analysis is employed to assess the im-
pact of these technologies on academic performance,
student engagement, and conceptual understanding [6].

Results and Discussion. The findings suggest that
students who utilized digital learning tools exhibited
higher retention rates and a deeper understanding of bi-
ophysical concepts compared to those who followed
traditional lecture-based methods. In particular, simu-
lation-based learning was highly effective for teaching
abstract or complex biophysical processes, as it allowed
students to interact with dynamic physiological systems
in real-time, leading to better comprehension [7].

Additionally, students who used Al-driven learn-
ing platforms reported higher levels of motivation and
engagement. The personalized feedback provided by
these platforms helped students address their individual
learning gaps, promoting a sense of autonomy and re-
sponsibility in their educational journey. The results
suggest that the integration of digital tools into the bio-
physics curriculum enhances both the effectiveness and
appeal of the learning process, preparing students for
the digital transformation occurring in healthcare [8].

Conclusion. The digital transformation of medical
education presents new and exciting opportunities for
enhancing the teaching of biophysics. Artificial intelli-
gence, virtual simulations, and augmented reality all
contribute to more interactive and engaging learning
experiences, enabling students to explore complex con-
cepts in innovative ways. However, it is crucial that the
implementation of these technologies is accompanied
by strategies to overcome technological and pedagogi-
cal challenges, such as ensuring equitable access and
preparing educators for the digital shift [9].

Future research should focus on optimizing these
digital tools and exploring their long-term impact on
student learning outcomes. In addition, the ethical im-
plications of using Al in education, including data pri-
vacy and potential biases in learning analytics, should
be carefully considered. By addressing these issues, we
can fully harness the potential of digital technologies to

enhance biophysics education and better prepare stu-
dents for the evolving healthcare landscape [10].

References:

1. Schuwirth, LW.T., & Van der Vleuten,
C.P.M. (2020). The digital transformation of medical
education. Medical Teacher, 42(10), 1091-1095. DOI:
10.1080/0142159X.2020.1792412

2. Ellaway, R., & Masters, K. (2022). Digital
medical education — From theory to practice. Medical
Education, 56(5), 439-445. DOI: 10.1111/medu.14643

3. Liaw, S.Y., Chan, S.\W., Chen, F., Hooi, S.C.,
& Tan, S.C. (2022). Virtual simulation-based training
in healthcare: A systematic review. Nurse Education
Today, 108, 105143. DOI: 10.1016/j.nedt.2021.105143

4. Miller, C., Wehling, C., & Schatz, J. (2023).
The impact of augmented reality in medical education;
An empirical study. Journal of Medical Internet
Research, 25, e35678. DOI: 10.2196/35678

5. Zary, N., & Holmberg, J. (2023). The role of
Al-driven learning analytics in personalized medical
education. Advances in Health Sciences Education,
28(3), 489-505. DOI: 10.1007/s10459-023-10123-x

6. Naimov, E. G. (2021). TOPICAL ISSUES OF
THE METHODOLOGY OF TEACHING
INFORMATICS. Oxonomuka u couuyMm, (3-1 (82)),
196-198.

7. Abdulxamidovna, I. A.
TIBBIYOTDA
TEXNOLOGIYALARINING ROLI: SOG'LIQNI
SAQLASHNI MODERNIZATSIYA QILISH VA
XIZMAT KO'RSATISHNI YAXSHILASH. Modern
education and development, 19(4), 119-124.

8. Mukhammadjonovich, R. M., Abdulk-
hamidovna, I. A., Abdumukhtorovich, G. S., Abdu-
saitovich, T. O., & Sobirovich, K. S. (2023). Use of new
innovative methods in teaching the science of infor-
mation technologies and modeling of technological
processes. Journal of Survey in Fisheries Sciences,
10(2S), 1458-1463.

9. Alimova, E. A. (2023). PEDAGOGICAL

(2025).
AXBOROT

DESIGN OF THE PORTAL SOFTWARE
PLATFORM, WHICH EMBODIES MODERN
INFORMATION  AND METHODOLOGICAL

SUPPORT. DxoHomuka u comuym, (12 (115)-1), 118-
120.

10. Alimova, E. A. (2022). THE HISTORY OF
THE ORIGIN AND DEVELOPMENT OF
PROBLEM-BASED LEARNING TECHNOLOGY.
OxoHOMHKa H cotmyM, (11-2 (102)), 58-61.



«COLLOQUIUM=JOURNAL» #4i([234), 2025 / PEDAGOGICAL SCIENCES 39

VIK 374:792.8

babaan Onia Onekcanopisena,
KaHOUOAam nCUXoi02i4HUX HAVK,
doyenm Kagedpu ncuxonozii ma nedazo2iuHoi ocgimu

1I3BO «Misxcnapoonuii knacuunuti ynigepcumem imeni Ilununa Opruxay

Hop Kamepuna ®@eoopisna
KaHOUuOam neoazo2iyHux HayK
doyenm xkaghedpu ncuxonozii ma nedazo2iuHol oceimu

1I3BO «Mixcnapoonui knacuunuu ynigepcumem imeni Hununa Opauxa

IHKJIIO3UBHA KOMIIETEHTHICTB BUUTEJISA IOYATKOBHUX KJIACIB

Babayan Yulia Aleksandrovna,

candidate of psychological sciences associate professor of the Department of psychology and teacher edu-

cation Pilip Orlik International Classical University
Nor Ekaterina Fedorovna

candidate of Pedagogical Sciences associate professor of the Department of psychology and teacher educa-

tion Pilip Orlik International Classical University

INCLUSIVE COMPETENCE OF PRIMARY SCHOOL TEACHERS

Anomauis.

ﬂOCJZl()DlCQHH}Z i’lp06ﬂ€MZ/l IHKII03UBHOI KOMNEMeHMHOCMI @Uumesisi NoOYamKo8UX Kiacié € akmyajivHum y

36 }13R‘y 3 mum, wo IHKII03UBHA OCBIMA nompe6y€ 3MIH y npoqbeczumu nzézomoeuz net)aeozze pOo36UMKy IxHvoI
monepaHmnocml, emnamii ma 30amHocmi 0o Cl’llanaLﬂ 3 6ambl<amu, acucmermamu euumelii, ncuxoiocamu ma
iHwumu axieyamu. Poswupenns iHKII03UBHOI KOMREMeHMHOCMI CAPUSE He Juuie NOKPAWEHHIO HABYAIbHO20
npoyecy, a ti (POPMYBAHHIO 2YMAHHO20 MA BIOKPUMO20 CYCRIIbCMEA. Y cmammi po3Kpumo 3micim noHAmMms «iH-
KAI03UBHA KOMNemeHmHicmsby. Poskpumo ocnogui ckiadosi inkmo3usHoi komnemenmuocmi nedazoza. Ilpoarnani-
308aHO 0COOIUBOCTNT POPMYBAHHS THKIIOZUBHOI KOMNEMEHMHOCMI uumelis NOYAmKOo8UX Kiacis.

Abstract.

The study of the problem of inclusive competence of primary school teachers is relevant because inclusive
education requires changes in the professional training of teachers, the development of their tolerance, empathy
and ability to cooperate with parents, teacher assistants, psychologists and other professionals. Expanding inclu-
sive competence contributes not only to improving the educational process, but also to the formation of a humane
and open society. The article reveals the content of the concept of «inclusive competence». The main components
of the inclusive competence of a teacher are revealed. The peculiarities of forming the inclusive competence of

primary school teachers are analysed.

Knrouoei cnoea: xomnemenmuicms, iHKII03UBHA KOMNEMEHMHICMb, IHKAI03I5, IHKIIO3USHA 0C8IMA, IHKAI03U-
8He cepedoguiye, OUMUHA 3 0COOTUBUMU OCBIMHIMU NOMpedamu
Keywords: competence, inclusive competence, inclusion, inclusive education, inclusive environment, child

with special educational needs

[HKTF03MBHA KOMIIETCHTHICTh YYUTEIS MOYATKO-
BUX KJIACIB € OJTHUM 13 KJIFOYOBUX (PaKTOPIB YCITIIITHOTO
BIIPOBAKEHHS 1HKJIFO3UBHOT OCBITH, IO BiIOBimae
Cy4JacHHM OCBITHIM TEHAEHIIISIM Ta CYCIUIBHUM 3aITd-
taM. @opMyBaHHS 1€l KOMIIETEHTHOCTI 3yMOBJICHE
HeoOXiTHiCTIO 3a0e3MeYeHHs PIBHOTO JOCTYITy 1O SIKi-
CHOI OCBITH I BCIX JAITEH, HE3aIEKHO Bif IXHIX 1HIH-
BiZlyaJIbHUX 0COOJIMBOCTEH Ta OCBITHIX MOTpPEO.

3aKOHO/IaBYi 1HINIATHBU Ta MIKHApPOIHI CTaH[a-
PTH HAaroJIOIIYIOTh Ha BaXKJIMBOCTI MMiATOTOBKH IT€aro-
TiB 10 poOOTH B YMOBaxX iHKIIIO3MBHOTO CEPEIOBHUINA.
Yyurens MOYaTKOBUX KJIACiB ITOBHHEH BOJIOMITH Bif-
MOBITHUMH 3HAHHSIMH, BMIHHSMH Ta CTABJICHHSIMH, IO
JIO3BOJISITH iOMy €(heKTHBHO OpraHi30BYBaTH HaBYaJb-
HHUHM TIpoIleC, aganTyBaTH METOIMKH BUKIAJAHHS Ta
CTBOPIOBATH CIPUSTINBY aTMocdepy Aias KOXKHOTO
YYHSL.

Iuxomro3is — e cnenugivHui HaBYATBbHO-BUXOB-
HUI MPoLIEC, B IKOMY TIEIaror MOCTIHHO MparHe 3HauTH

OuTbII e(heKTUBHI CITOCOOU 3a7[0BOJICHHS 1HMBITyasb-
HHUX NoTped ycix niteld. Bona nepenbauyae BUSBICHHS
MePEIIKo/] Ta IX MTOIOJaHHS, IO BKIIIOYAE [TPOBEICHHS
KOMITJIEKCHOT OIiHKH Ta 30ip iHdopmalrii 3 pisHUX JKe-
pen Ut po3poOKN 1HIMBIYaIbHOTO IIaHY PO3BUTKY
Ta HOTO NMPAaKTUYHOI peaizaii.

[HKITI03MBHA OCBiTa SBIISIE COOOI0 «CHCTEMY OCBi-
THIX TIOCIIYT, IO TPYHTYETHCS HAa NPUHLUII 3a0e3re-
YEeHHsI OCHOBHOTO TpaBa JIiTel Ha OCBITY B yMOBax 3a-
raJbHOOCBITHHOTO HABYAJIHLHOTO 3aKJaly, a TAKOX Ha
mpaBi HABYATHCS 3a MiciieM TpokuBaHH [1, c. 67].
OCHOBHOI0O METOI0 iHKIIO3MBHOI OCBITH € 3abesre-
YeHHS PiBHOTO JOCTYITY J0 SIKICHOI OCBITH B 3arajibHO-
OCBITHROMY HaBYAJILHOMY IIPOCTOPI, aTaITOBAHOMY 10
0COOIMBHX OCBITHIX MOTPeO KOXKHOI JUTHHH, a TAKOXK
CTBOPEHHSI YMOB IIJISl «ITOKPAILEHHSI CUCTEMH OCBITH 1
couianbHOI peadimiTamii AiTed 3 0COOIMBHMHU IOTpE-
0amu yepe3 BIPOBAHKEHHS IHHOBALITHUX TEXHOJIOTIH,
30KpeMa iHKJIIO3UBHOTO HaBUaHHS» [TaM xe].
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Barato mnenmaroriyHuX IOCHIJKEHb IPUCBSYEHO
dhopmyBaHHIO TIpodheciiiHOi KOMITETEHTHOCTI Ta KITO-
4oBHUX HaBUYOK (axiBuiB. [IpoTe mpomec hopmyBanHs
IHKJTFO3UBHOI KOMIIETEHTHOCTI YYaCHHKIB OCBITHBOTO
MPOLIECY TOKH IO HE CTaB MPEAMETOM CIENiaIbHOTO
BUBUCHHA. Y HAYKOBHX JKEpellax BU3HAUCHO CYTHICTh
nedinimii «iHKITFO3UBHA KOMITETCHTHICTE» SIK «pPiBEHB
3HaHb 1 BMiHb, HEOOXITHUX JUI BUKOHAHHS Ipodeciii-
HUX (YHKIIH B yMOBax iHKJIIO3UBHOTO HAaBYAHHI», a
TaKOX PO3IISIHYTO NMpobieMu (GOPMYBaHHS IHKITIO3HB-
HOT KOMITETEHTHOCTI Y MalOyTHIX yYHUTENiB iHTErpoBa-
HUX KL

[HKUTFO3MBHA NiSUTBHICTE TIeperdadae MOBHE 3aITy-
YeHHS TUTHHU 3 OCOOIMBUMHE OCBITHIME IIOTpebaMu 10
OCBITHBOTO IIPOIIECY IIKOJIH, 0 HAaBYaJIHHOI pOOOTH Ha
YPpOIIi Ta 10 KUTTS KJIacy i MIKOJIH Y IT03aypOvHHUH Jac.
Jns mporo BUMTENh NMOBHHEH aJanNTyBaTH OCBITHIHN
MPOCTip, 3IiCHIOBaTH AM(EpeHIliallif0 HaBYAITBHOTO
MPOIIeCy, pO3POOJISTH IHIUBIAyaIbHI HABYAIbHI TUIAHH
JUIS KOXKHOI JTUTHHH, MiAOUpaTH BIAMOBIAHE Ha-
BYAJIbHO-/INIaKTHYHE 3a0€3IeUeHHsI Ta BUKOPUCTOBY-
BaTH SK TPaIMIliiiHi, TaK 1 HOBITHI TEXHOJIOTIi HaB-
4yaHHA. BunTenb iHTErpoBaHOi HIKONM Mae BPaxoBY-
BaTH «IOTPEOM i OCOOJIMBOCTI KOXKHOI JUTHHH, SIK 3
0COOIMBIMH OCBITHIME TToTpedamu, Tak i 6e3 Hux» [1,
c. 68]. BaxJIMBHM acleKTOM i1HKIIFO3UBHOI JisSUTBHOCTI
€ TAaKOXX BUBYCHHSI, HAKOTTMYEHHS Ta ITOLINPEHHS TIepe-
JIOBOTO TEAAarOTi9HOTO AOCBIAY B rairy3i iHKITFO3ii.

CyTHICTP TepMiHa «IHKIIO3MBHA KOMIICTCHT-
HICTB» Oyna oO0rpyHTOBaHA B mocuimkeHHsIX FO. Boii-
gyka, A. Bacumok, C. Haxon, T. IT'arakoBoi, H.®i-
rosib, M.YallkOBCHKOIO Ta iHIIMX BUCHUX. Lle MOHATTS
BU3HAYAETHCS K «PiBEHb 3HAHBb 1 BMiHb, HEOOXIIHUX
JUIsl BAKOHAHHS MpogeciiHuX 000B'A3KIB B YMOBAX iH-
KJIFO3UBHOTO HaBYaHH» [ 1, ¢. 67]; K «HE0oOXiaHM 00-
CSIT 3HAHb 1 HABHYOK JJIs1 BHKOHAHHS IpoQeciiHuX Py-
HKIIH 3 ypaxyBaHHSAM OCOONHMBHX MOTpeO IiTel i3 Ba-
JaMH 3[0pOB's» Ta IX IHTerpamii B OCBITHE
CepeIOBHINE, CTBOPIOIOYH YMOBH JUI IXHBOTO PO3BH-
TKY 1 camopeadi3amii [5, c. 221].

[HKITIO3MBHA KOMIIETEHTHICTh TAaKOX PpO3TIIsijia-
€ThCA SK IHTerpajJbHA XapaKTepUCTHKA Mearora (Buu-
Tesst a00 aCUCTEHTA), [0 BU3HAYAE HOrO 3[aTHICThH BH-
pimryBatu npodeciiiHi 3aBJaHHS B yMOBaX iHKJIIO3MB-
HOI OCBITH. Bona BKJIIOUAE CYKYITHICTb
B3a€MOIIOB'I3aHUX KOMIIOHEHTIB: MOTHBAIII{HOTO, KO-
THITHBHOTO, omniepariiHoro ta peduexcusHoro. H. ®i-
TOJIb BUJUISIE 3MICTOBI KOMIIOHEHTH 1HKITIO3UBHOT KOM-
METEHTHOCTI, 110 BiZ0Opa)XaloTh 3/aTHICTH Iexarora
YCBIJJOMJIIOBaTH CyTh CBO€I JSUIBHOCTI B yMOBax iH-
KJIIO3MBHOTO HaBYaHHS, Ta (YHKIIHHI KOMIIOHEHTH,
SKi XapaKTepU3ylOTh CYyKYyIHICTh YMiHb, HEOOXIIHHX
JUTA BUKOHAHHS NpodeciifHiX 3aBAaHb y MPOIIeci OCBi-
THBOT IisUTLHOCTI [6].

AHani3yroun npoosieMy iHKITF03UBHOI KOMIIETEHT-
HOCTI BYHWTENS IIOYaTKOBHX KJIACIB, JOCJIIIHMILST
JI. Cmepeuak posrisinae npodeciiiHy KOMIETeHTHICT
BYHTEJIA SIK IHTETpaJIbHY BIACTHBICTH OCOOHMCTOCTI, sIKa
BUSIBIISIETHCSI B OT'O 3aralibHii 34aTHOCTI MPAIIOBAaTH 3
JUTHMH 3 0COOTMBHMH OCBITHIMU OTPEOaMHU, TOTOBHO-
CTi e()eKTUBHO BHKOHYBAaTH NpodeciiiHi 000B'SI3KN B
cepi 1HKIIIO3UBHOT OCBITH, OpaTH Ha cede BiAMOBina-

JIBHICTB 32 PE3YJIbTATH i€l TisIbHOCTI. BUunTens moBu-
HEH TAaKOX, 3a3Haya€ HAyKOBHILI, CHPHUITH (GOpMy-
BaHHIO TOJIEPAHTHOTO CTaBJICHHS IO JIiTeH 3 ocolmu-
BHMH OCBITHIMH HOTpebaMH y BCiX YYHIB Ta MOCTIHHO
BIOCKOHAITIOBATH CBili mpodeciiiumii piBens [4].

[HKUTIO3MBHA KOMITETEHTHICTD € YaCTHHOIO Tpode-
CilfHOT KOMIIETEHTHOCTI ¥ iepedadae HeOOXiqHHMA 00-
CSIT" 3HaHb 1 HABMYOK, Ki BUSIBIISIFOTHCS Y 34aTHOCTI T1e-
Jarora (30KpemMa, BUNTENsI IOYaTKOBUX KJIaciB) BUKO-
HyBatH npodeciiiHi  QyHKIIT 3  ypaxyBaHHSAM
0COOJIMBHX OCBITHIX MOTPEO YUHIB, CIPUAIOUH IX 3aJy-
YEHHIO JI0 OCBITHBOTO IIPOIIECY Ta CTBOPEHHIO YMOB
Ut IXHBOTO po3BUTKY [35]. ¥V Iloctanosi «/leski mu-
TaHHS IiIBUIICHHS KBaJiQikarlii meaaroriyaux i Hay-
KOBO-TIEIaroTiyHNX  mpariBHUKIB» Ne 800 Bix
21.09.2019 p. migxpecieHo, IO OTHUM i3 HAIpPsMiB
T ABUINEHHS KBaJTi(hiKallil mefaroriB € po3BUTOK 34aT-
HOCTI CTBOPIOBAaTH O€3MeYHE Ta iHKIFO3WBHE OCBITHE
CepPEIOBUINE, PO3YMITH OCOOJHBOCTI 1HKIIFO3UBHOTO
HaBYaHHS Ta HaJaBaTH JOJATKOBY MIATPUMKY IITSIM 3
ocobmuBuMHu ocBiTHIMU moTpebamu (OOII) B ocBit-
HbOMY nponeci [3].

VY Ilpodeciitnomy cranmapti «Buurens 3axiamy
3arajpHOi CepeHbOI OCBITHY», NPUUHATOMY y CEpIIHI
2024 poky, BHIICHO TaKi eJIeMEHTH iHKITIO3UBHOT KOM-
MIETEHTHOCTI:

— 3[aTHICTb CTBOPIOBATH YMOBH ISl (PYHKITIOHY-
BaHHS IHKJIFO3UBHOTO OCBITHHOTO CEPEIOBHINA;

— 3IATHICTh HANABaTH IEIATOTIYHY IMiITPUMKY
YYHSM 3 0COOIMBAMH OCBITHIMH OTpEOaMu;

— 3JaTHICTh 3a0e3redyBaTd CHPUSTIMBI YMOBH
JUTSL KOYKHOTO YYHSI B OCBITHBOMY CEPEIOBHIILI, BPaXx0-
BYIOYH HOT0 IHIMBI1yasIbHI NOTPEOH, MOXKIMBOCTI, 3]1i-
6HOCTI Ta iHTepecH [2].

[HKITI03MBHA KOMIIETEHTHICTh CKJIAJAETHCS 3 KiJlb-
KOX B33a€MOIIOB’A3aHNX KOMITOHEHTIB, SIKi 3a0e3meuy-
I0Th €(PEKTUBHICTH POOOTH ITeAarora B yMOBaX 1HKITIO-
3MBHOI 0CBiTH. OCHOBHUMH KOMIIOHEHTaMH 1HKJTIO3HB-
HOi KOMIIETEHTHOCTI €:

1. MoTuBaiiiHiiA KOMIOHEHT — II¢ BHYTPIIIHA
MOTHBAIlisl TIefjarora 10 poOOTH 3 ITITBMH 3 0COONH-
BUMHU OCBITHIMH MOTPeOaMH, TOTOBHICTh CTBOPIOBATH
CIIPHUSATINBI YMOBH IS IXHBOT iHTErpallii B OCBITHE ce-
penoBuile Ta Oa)kaHHs BIOCKOHAJIIOBATH CBOI 3HAHHS 1
BMiHHS y cepi iHKII0311. PiBeHb PO3BUTKY MOTHBALIIT
BILIMBa€ Ha (OPMYBaHHS {HIINUX CKIAJJOBUX Mpodeciii-
HO{ KOMIIETEHTHOCTi. MOTHBAIIisl BKIIIOYA€ TYMaHICTH-
YHI [[IHHICHI OPi€EHTUPH, TO3UTUBHE CTABJIEHHS JI0 PO-
060TH B yMOBax iHTerparii aiTeif 3 0COOIMBUMH MOTpE-
6amMu B colLiaJibHE CEepelOBHINE IXHIX 370POBHX
OJTHOJITKIB, a TaKOK Habip MOTHBIB (COLIANBHUX, IIi-
3HABAJIbHUX, NPOQeEeCciiHUX, 0COOMCTICHOTO PO3BHUTKY
Ta CaMOCTBEP/DKEHHS), CIPSMOBAHUX HA MiATPUMKY
MIpoIIeCy 1HKITO3i].

2. KorHiTBHHIT KOMIIOHEHT — 3HAHHS TEOPETH-
HUX OCHOB iHKITIO3MBHOI OCBITH, PO3YMiHHS OCOOJIHBO-
CTel HaBYaHHS | BUXOBaHHS JIITeH 3 Pi3HUMHU OCBITHIMH
noTpebdamu, BOJIOAIHHS Cy4aCHUMHU METOMKAMHU Ta ITi-
JIXOJaMH, IO 3a0e3NeduyloTh aJanTanilo OCBITHBOTO
npouecy Juis BCix yuHiB. Lleif KoMIoHEHT BKIIOYae B
ce0e TaKoXK PO3yMiHHS PO3BUTKY OCOOUCTOCTI; 3HAHHS
aHaTOMO-(]i310JOT1YHUX, BIKOBUX, NCHXOJOTIYHUX Ta
IHMBIyaTbHUX OCOOJNMBOCTCH SK 3BUYAWHUX iTEH,
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Tax i JiTed 3 MOpYIIEHHSIMHU PO3BUTKY; OCHOBH COIlia-
JLHO-TIEJArOTIYHOTO BIUIMBY Ha CAMOPO3BUTOK YUHIB,
a TaKOX CTUMYJIIOBAHHS iXHbOI MO3UTHUBHOI caMopea-
Ji3arii B pisHUX cdepax KUTTS; 0a30Bi 3aKOHOMIPHOCTI
B3a€MOJIi MIX JIFOJBMH 3 OCOONMBUMH MOTpEeOaMu Ta
CYCITITBCTBOM.

3. OnepamniifHuil (IisSMBHICHUH) KOMIIOHEHT — IIe
MPaKTUYHI BMIHHS 1 HABUYKH IMEAarora, 1o J03BOJIs-
I0Th HOMY €()eKTHBHO OPraHi30BYBaTH HaBYAJIbHUI
npouec, TU(epeHIiIoBaTH 3aBAaHHS Ta CTBOPIOBATH
IHIMBiTyasIbHI HABYAIBHI TUIAHH JJIS YYHIB 3 0COOJH-
BUMH moTpedamu. Takoxk CrOIU BXOIUTH 3IaTHICTH 3a-
CTOCOBYBaTH IHHOBAIliliHI METOAM Ta TEXHOJOTII B
OCBITHBOMY IIPOIIECi.

4. PecnexcuBHM KOMITOHEHT — 3IaTHICTh Iea-
rora aHali3yBaTH BJAaCHY IisUIbHICTB, OIIIHIOBATH ii
e(eKTHBHICTh, YCBITOMITIOBATH Ta KOPUT'YBaTH CBOI il
3 ypaxyBaHHSAM 0coOmmBHX moTped yuHiB. Lle Takox
BKJIFOYA€ TOTOBHICTH JO MOCTIIHOrO mpodeciiHoro
3pocTaHHs 1 BAOCKOHAJIeHHs. Peduiekcis cnpuse camo-
Mi3HAHHIO, CaMOKOHTPOJIIO, CaMoperyisuii Ta Biac-
HOMY PO3BHUTKY. Y KOHTEKCTI 1HKJIFO3UBHOI KOMIICTEH-
THOCTI BOHA PO3IIISAAETHCS SIK 3/1aTHICTh aHANI3yBaTh
cBOKO mpodeciiiHy MisUTbHICTh, CIPAMOBAaHY Ha 1HTET-
patiro IiTei 1 Mool 3 0OCOOIMBUMHE TTOTPEOaMH B CO-
iaJbHEe CEPEIOBHIIE 3aralbHOOCBITHHOTO 3aKIIa Ty

i xommoHeHTH (OPMYIOTH IUTICHY IHKIIO3UBHY
KOMITETEHTHICTb M€/Iarora, 1o J03BOJISIE HOMY aJ[anTy-
BaTH HAaBYAHHS [0 IHIUBIAyalbHUX IOTPed yUHIB Ta
3a0e3rnevyBaTd iX MOBHOLIHHY y4acTh Yy OCBITHBOMY
MPOIIECi.

[HKITF03MBHA KOMIIETCHTHICTh YYHTEIS IMOYATKO-
BUX KJIACIB € CyKYITHICTIO 3HaHb, YMiHb 1 IHHICHHUX yC-
TaHOBOK, HEOOXIAHUX AJsi €()EKTHBHOTO HABYAHHS Ta
BUXOBaHHS AiTEH 3 0COOIMBUMH OCBITHIMHU MOTPeOaMu
B YMOBAaX 3arajibHOOCBITHBOT'O ITpocTopy. BoHa mepe-
0avae 37aTHICTH MeJarora CTBOPIOBATH CIPHSTINBE
CepeIOBHINE TS BCIX YUHIB, HE3aJE)KHO Bifl IXHIX iH-
JIMBiIyalIbHUX OCOOIMBOCTEH, 3a0€3MeuyBaTH JOCTYII-
HICTh HABYAJBHOTO Marepially Ta BHUKOPHUCTOBYBATH
JTuQepeHIiHoBaHI METOIH BUKJIaJaHHS.

dopMmyBaHHs i€l KOMIIETCHTHOCTI BUMAarae BiJ
YUUTEINS BOJIOIHHS 3HAHHSIMH MPO IICHXO0JIOT0-TeIaro-

rivYHI 0CcOONMBOCTI AiTeH 3 pisHUME (HOopMaMH MOPY-
IIEHb PO3BHUTKY, HAaBHYKAMHU aJanTaiii HaBYaIbHUX
IporpaM Ta METOAWK, a TAaKOK yMIHHAM HallaroJKy-
BaTH CIIBIIPAIIO 3 0aTbKAMH, aCHCTEHTaMH BUHUTEIS Ta
(haxiBIsIMU IHKITFO3UBHOI OCBITH. BaskimmBuM KoMmoHe-
HTOM € PO3BHUTOK TOJIEPAHTHOCTI, EMIIATii Ta MO3UTHUB-
HOTO CTaBJICHHS JI0 PI3HOMAHITTS B YUHIBCHKOMY cepe-
JIOBUIII.

BucnoBkn. CyuacHi OCBITHI TeHIEHLIi Ta 3aKo-
HOJIaBYi BIMOTH IiJKPECITIOI0Th HEOOX1THICTh Tpode-
CiIfHOi MiATOTOBKU BYMTEINIB 0 POOOTH B IHKIJIIO3UB-
HUX KjacaX. PO3BUTOK iHK/IIO3MBHOT KOMIIETEHTHOCTI
CHpUSI€E MMiIBUIMICHHIO SIKOCTi OCBITH, (OPMYBAHHIO Ta-
PMOHIHHOTO IIKITHPHOTO CEpeJOBHINA Ta 3ade3rme-
YEHHIO PIBHUX MOKJIMBOCTEH ISl KOXKHOT TUTHHU.

Cunucok JgiTepatypu

1. Boituyk 0., Kazauinep O. Po3BuToK iHKIIIO3H-
BHOI KOMITETCHTHOCTI BUUTEIIIB Y CUCTEMI ITiCIISATUTIIIO-
MHOI ocBiTi 3acobamu IKT. OcBiTta nopociux: Teopis,
nocein, nepcnekrusu. 2020. 18(2). C. 66-75.

2. Haxka3s IIpo 3aTBepmxenHs npodeciiiHoro cTaH-
napty 3a npodeciero «Buurtens 3akiany 3araibHOI ce-
penuboi ocBity. URL: https://zakon.rada.gov.ua/rada/
show/v2736915-20#Text

3. IlocranoBa Kabinety MiHicTpiB YKpaiHu Bif
21.09.2019 «/lesiki muTaHHS MiOBUIICHHS KBaTi(iKkaril
MIeIarOTi9HUX 1 HAYKOBO-TIEJArOTIYHUX TPAIiBHUKIBY.
URL.: https://zakon.rad a.gov.ua/laws/show/800-2019-
%D0%BF#n18

4. Cwmepeuak JI. IHKIFO3MBHA KOMIICTCHTHICTD
BYMTEIIS] TIOYATKOBUX KJIACIB SIK 3alIOpyKa SIKOCTi OCBi-
THBOTO mporiecy. Mosioap i punok. 2024, Ne 2 (222). C.
104-108.

5. Conoseii T., YaiikoBcbkuii M. 3MiCTOBHI KOM-
HNOHEHTH NPOQeCciiHOT KOMIIETEHTHOCTI COLIaLHOTO
MpaliBHUKA 1HKJIIO3MBHOTO 3aKJIagy OCBIiTH. 30ipHHK
HaYKOBHX IIpallb XMEIbHUIBKOTO IHCTUTYTY COIiajb-
HUX TEXHOJIOTiH YHiBepcuTery «YKpaiHay. XMeIbHH-
upkuit, 2013. Ne 1 (7). C. 220-224.

6. ®iroap H. [HKIFO3MBHA KOMIIETEHTHICTE I€a-
rora: TeopeTnyHuil acnekt. HaykoBuil yaconuc HITY
imeni M.II. Jlparomanosa. 2020. Bumn. 77. C. 199-202.



42 PEDAGOGICAL SCIENCES /7 «COLLOQUIUM=JOURNAL» #T1 (237), 2025

Yema-A3zuzoea [Junnoza Axpapoena,

KaHo. neod. Hayx, 0OyeHm

Jncabaposa IOnoy3 ’Kymanuézosna

cmapuwiuii npenooasameint

Tawxenmckuli neduampuyeckuil MeOUYUHCKUll uHcmumym Yzbexucman
https://doi.org/10.5281/zen0do.14909977

PA3BUTHUE MEJULIMHCKOM IEJATOI'MKA B COBPEMEHHOM MUPE

Ust-Azizova Dilnoza Akhrarovna,

Candidate of Pedagogical Sciences, Associate Professor
Dzhabarova Yulduz Zhumaniezova

Senior lecturer Tashkent Pediatric Medical Institute Uzbekistan
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Annomauyus.

B oannoti cmamvee daémcs nonsmue o pazgumuu MeOUYUHCKOU Neda202uKy 8 co8pemMeHHoM Mupe. B Hell
PACCMAMPUBAIOMC 80NPOCHL OKA3AHUSL CE0eBPEMEHHOU U IPPekmuenol meuyurnckou nomowu. OmuouteHus
MedHcoy 8pavom u NAYUeHmoM, uspaem 6adliCHyIO poib 8 JHCU3HU nayuenma. Pe3yiomamueHocms jeyeHus 60 MHO-
20M 3a8UCU OM KOMPOPpMHO20 0Oujenus mexcoy epaiom u nayuenmom. CoxpaneHue JCusHU Yelo8eKa U Yiyu-
uleHue ee Kawecmea nymem OKA3aHusk HeOMAONCHOU, NIAHOBOU U NPOPUAAKIMUYECKOU MEOUYUHCKOU NOMOWU, 516~

Jislemcest OOHOU U3 2NIAGHOU Yelblo NPOYecCUOHATbHOU OesIMeNbHOCIU 6PAYd.

Abstract.

This article gives the concept of the development of medical pedagogy in the modern world. It addresses
issues of providing timely and effective medical care. The relationship between doctor and patient plays an im-
portant role in the patient's life. The effectiveness of treatment largely depends on comfortable communication

between the doctor and the patient.

Preserving human life and improving its quality by providing emergency, routine and preventive medical
care is one of the main goals of a doctor’s professional activity.

Kniouesvie cnosa: meouyunckas nedazoeuxa, ooujenue mexncoy epavom u NayueHmoM, npopeccuoHaibHas

oesimenvbHOCMb epada.

Keywords: medical pedagogy, communication between doctor and patient, professional activity of a doctor.

Ha ceromnsminnii neHp BCE OOJIbIIE BHUMAaHHE
yAeJSIeTCS. BOIPOcaM OKa3aHHs CBOCBPEMEHHOU U (-
(heKTUBHON MEIUIIMHCKON moMoiy. BboipHOH, KOTO-
PBIH IPUXOIUT K Bpady, TOBEPSET EMy CBOE 3/I0POBbE,
CBOIO JKHM3Hb, CBOM pa3yM W CBOU YyBCTBA. OTHOIICHUS
MEX/Iy BpadoM M MAIUEHTOM, UI'PAET BAKHYIO POJIb B
JKU3HU NaIeHTa. Pe3ynbTaTUBHOCTD JIEUEHHUSI BO MHO-
rOM 3aBHUCHUT OT KOM(OPTHOTO OOIICHUS MEXKIY Bpa-
YOM U MAIMEHTOM, OT CTENeHH JOBepUs OOJIBHOTO, ET0
JKeJIaHWsI ¥ YMEHUS BBITIOJHATh Ha3HAUYEHUS MEIUKa-
MEHTO3HOTO0, (PH3MOTEPANeBTHUECKOTO, 30pOBhecOe-
pEraroIero, a B 0COOBIX CIyJasiX — ONEPaIMOHHOTO Xa-
pakrepa.

CoxpaHeHHe >KU3HM YeJlIOBeKa M YIYyUIlEHUE €€
KayecTBa MyTeM OKa3aHUsl HEOTJIOXKHOH, IIAHOBOM U
MPOPUIAKTHICCKOW MEAUIIMHCKON MTOMOIIH, SIBIISCTCS
OHOW W3 TJIABHOW IIeNbI0 MpodecCHOHANBHON Jes-
TEJIHHOCTH Bpaya.

ITenaroruka B METUITMHCKOM BY3€ — 3TO HayKa O
COIMANILHO-, JTUYHOCTHO-ACTCPMUHUPOBAHHOM MEIH-
IIMHCKOM 00pa30BaHNH, XapaKTEPU3YIOMIEMCS IIEIIETO-
JIaTaHWEM U PYKOBOJICTBOM, CO3JIaHHUEM YCIIOBUH ISt
OCBOCHHS CTYACHTAMH OCHOB IpPO(ECCHOHATBHOMN
KOMIICTCHTHOCTH, JAYXOBHOTO U MPO(ECCHOHATBHOTO
Pa3BUTHA.

daKkTUYECKH MeAaroruueckas mpoPpecCuoHaNbHAS
KOMIIETEHTHOCTh Bpaya €CTb COBOKYIHOCTb 3HAaHUH,

o0ecreynBaOMMUX Bpadyy BO3MOXHOCTh I'DaMOTHO H
BMECTE C TEM JIOXOIYNBO OOBSICHUTH OOJIBHOMY €T0 CO-
CTOsIHUE, yOeuTh B HE0OOXOIMMOCTH JICUCHHUS B TIPHH-
LIUIIE ¥ BBITIOJIHEHNS! KOHKPETHBIX JICUEOHBIX U ITPOPH-
JAKTHYECKUX peKoMeHganuid B yactHocTH. (A.B.Kop-
xyeB, E.B.IlleBueHko).

Bcé Oomee addexTrBHA padoTa CHEHHAATBHBIM
oOydeHreM OOJBHBIX, CTPAJAIONIUX 3J0KAYEeCTBEH-
HBIMH OITYXOJISIMM, CaXapHBIM IHa0eToM, OpOHXHAIIb-
HOW aCTMOH, CepIE€YHO-COCYANCTHIMHU U IPYTHMH 3200-
neBaHuAMHU. OOydeHue NPOU3BOIUTCA «KOMAHIHBIM
CII0COOOM, KOT/Ia JIeHalllue Bpadyu M MEACECTphl 00b-
€IMHSIOTCSI B OJIHY I'PYIINY U JEHCTBYIOT KOMIUICKCHO.
Takoe oOyuenne naét 3 PEeKTUBHOCTD UX NEHCTBUN U
BO MHOTOM 00YCIJIOBJIEHA YPOBHEM ITOJITOTOBKH Bpaueit
U MeJIcecTep M0 MeAaroruke 1 NCUXoJIorui. MeauimH-
CKHe PaOOTHHUKH JOJDKHBI JOHECTH JI0 TAIIEHTa CYTh U
CEepBE3HOCTH €ro 3a005eBaHNs, OOBSICHUT eMY IIeTb U
CpeICTBa JICUYSHHS, €T0 Pe3yIbTaT, BOSMOXXHOCTh KOp-
PEKTHPOBKH Ha3HAYCHHUH B CIIydae HEXKeIaTeIbHbIX pe-
akiuii. Co3HaTeNbHOE OTHOIIEHHE MAIIEHTa K CBOEMY
3/I0POBBIO U JICYEHUIO BO MHOTOM CIIOCOOCTBYET IOJIO-
KHUTEIBHOM IMHAMUKE TT0Ka3aTeseil 310pOBbsL.

Bce wame B MaccoBylo BpaueOHYIO NPaKTHUKY
BHEJPSAIOTCS Takue (OPMBI MOMOIIM MAIMEHTaM, Kak
ITMCEMEHHBIC PYKOBOJCTBA JUIs HMAlMEHTOB, COJEpkKa-
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UIMe MIaHbl CAaMOKOHTPOJISI, KOHKPETHbIE PEKOMEH/1a-
UM O AEHCTBHAX B TPEBOXKHBIX CHUTYAIHAX CO 370PO-
BbEeM. 3JHAHHE COBPEMCHHBIX MH(OPMAIMIOHHBIX TeX-
HOJIOTHI JAal0T BO3MOXXHOCTH HCIOJIB30BaTh ayAHO- U
BUAEO(AIITB 03HAKOMHUTEIHHO-PEKOMEHAATEIEHOTO U
MPaKTUIECKOTO XapaKTepa.

Baxxayto posb B KU3HH OOJIBHOTO, B YaCTHOCTH B
€ro BBI3JIOPOBIICHNH, UTPAET MeJarornyeckas padora c
POJCTBCHHUKAMH OOJBHBIX: BBISCHCHHE YCIOBHU
>KU3HU MAalMeHTa, B3aUMOOTHOLICHHM B ceMbe, Haja-
JKCHHOCTB OBbITa, 00pa3 XU3HH, MpoQecChs MalueHTa,
00BbeM pabourx U PU3MYECKUX HATPY30K, OTHOIICHUE
K 3O0POBBIO, 3aHATHS CIIOPTOM, PETYISIPHOCTH MEIHU-
UHCKHUX 00CTICTOBAHNH WM HX OTCYTCTBUE.

E.P.KopHueHKO cUMTaeT, YTO HEMAJOBAXKHYIO
pOIb HWrpaeT «MEIUKO-TIPOCBETHTEIBCKAS ICSTENb-
HOCTB Bpada, KOTOpas IMEET JBa YPOBHS: HAIpaBJICH-
HOCTh Ha IIeJH OOIIECTBEHHOTO 3[paBOOXpPAHECHUS U
BKJIFOYEHHOCTh B MEPCOHAIIbHOE OOILICHUE C MallueH-
ToM». [2]

B nepBoM citydae 3T0 03Ha4aeT yyacTHE Bpadeu
B CHENMATbHBIX KOMMYHHUKAIIMOHHBIX MpOTrpamMmax,
HaIlpaBJIEHHBIX Ha MPOJBWXECHUE UAEU 37J0POBbS, 370~
POBOT0 00pa3a >KU3HU.

Bo BTOpOM OT Bpada TpeOyeTcs BIajcHHUE TpHUe-
MaMH MEIUKO-TIPOCBETUTEIECKON pabOTHI, TAKTHKOMH
MIPOBEICHUS TEMATHIECKUX Oecel C MallMeHTaMH, UX
POICTBEHHUKAMH, TPYIIIIAMH PHCKA.

OnmageHne OyAyIINMH MEIUKaMU TAaHHBIMHA BH-
JITaMH JIeITeIbHOCTH B KOMILJICKCE Ha OCHOBE ITeAarory-
YEeCKHUX 3HAHUH 1 HaBBIKOB OYZET CII0COOCTBOBATH BCE-
CTOPOHHEMY pAa3BUTHUIO JAHHBIX CIHEIHAINCTOB, a
TaKOKe MOJHUMET MEIMIIMHCKOE 00CITy>)KUBaHUE Ha HO-
BbI{ BBICOKUN YPOBEHb B COOTBETCTBUU C MOCIETHUMU
[TocTaHOBJIEHUSIMU MTPABUTEILCTBA Y30EKUCTaHA.

B Vkaze [Ipe3unenta PecrryOnmuku Y306ekucran ot
07.12.2018 r. N YII-5590, «O KOMILIEKCHBIX Mepax 110
KOPEHHOMY COBEPIICHCTBOBAHHIO CHCTEMBI 3JIpaBoO-
oxpaHeHus PecmyOmuke Y30eKHCTaH», OTMEYaeTcs,
YTO B paMKaX peajH3alud Mep 1Mo pehOpMHPOBAHUIO
CHCTEMBI 3/IPaBOOXPAHCHIS B PECITyOJIMKe YAaI0Ch 10-
CTHYb OIPEJIENICHHBIX Pe3yJbTaTOB B (DOPMHPOBAHUU
COBPEMEHHOM CHCTEMBbI OKa3aHUs MEIUIMHCKOU Io-
MOIIM HACEJICHHIO.

Ha ocHoBe yka3a pazpaboTaHbl U BHEJPEHBI PsiJ
MEpONPUATHH, YIYUIIAIONINX OKa3aHUEe MEIULIUHCKOMN
MTOMOIIIN HACEJICHUIO.

Bce MmeauuumHckue yupexieHus HyK1al0TCS B BbI-
COKOKBAJTH(PHIUPOBAHHBIX CHEIHAIHCTaX, TOTOBBIX
3HAKOMUTBHCSI C HOBBIMHU TEXHOJIOTMSMU M COBEPIIEH-
CTBOBAaTh CBOM HABHIKH. Bo Bpems mpodeccHOHATBHOM
COLMANIM3AIUH CTYJCHTBI-MEJIUKH TPUOOPETAIOT 3HA-
HUs, (GOPMHUPYIOTCS HABBIKH, MOBEACHUECKHE MOJIEIH
W 3THYecKas KynbTypa Oymaymiero Bpada. B mpomecce
o0ydeHus, pa3pabaThIBAIOTCS W BHEIPSIOTCS HOBBIE
MPOTPaMMBbI O0Y9IEHHS, pPACIINPSIETCS] KOJINIECTBO KITH-
HUYECKUX 0a3 s MPOXOXKIEHUST y4eOHBIX MPAKTHK,
MEIHITMHCKIE BY3bl 00ECTIe€YeHBI COBPEMEHHBIM 000-
pynoBanueMm. B3aumopeiicTBue ¢ MaueHTaMHu B KJIH-
HUKaX BO BPEMs MCIUIIMHCKOM MpPaKTUKU 3aKJIaJbI-
BaIOT OCHOBY 1Jisl (DOPMHUPOBAHUS MPOPECCUOHATBHOM
uAaeHTUYHOCTHU. [IpoX0XKIeHUE MPAKTUKU 3aKJIaAbIBAET
OCHOBY JIJIsl ANbHEHIIEH paboThl yke padoTaromum

BpayaM COBEPILCHCTBOBATH CBOM HaBBIKH, OCBAaUBATh
HOBBIE TEXHOJIOTHH, TIOBBIIIATH CBOIO KBATH(UKALIHIO.
[IpobnemMHbIe CHTYanH, SBISACH YaCTHIO €XKETHEBHOM
MIPAaKTHKHA B MEJUINHCKHX BY3aX, IIPEAOCTABISAIOT pe-
aJIbHBIC BOBMOYKHOCTH OCO3HAHHSI CBOETO MPOgeccHo-
HalU3Ma WM HEMPO(ECCHOHAIN3MA B PA3INIHBIX CH-
Tyarusix. CoBpeMEHHas CHCTEMa BBICIIETO MEIUINH-
CKOTO 00pa30oBaHus COCOOCTBYET  BBIpAOOTKE  y
CTYJICHTOB-MEJIUKOB yYMEHHUI nelicTBoBath 3ddek-
THBHO B OOI[ECTBE.

HawnGosnee cio)KHBIM CTaHOBHUTCSI poOiieMa BbI-
Oopa HampaBJIeHHs JEATEILHOCTH B chepe MEAUIMH-
CKOro 00pa30BaHUs IperonaBaHHE B By3e, pabora C
MANMEHTAaMH WINM B OpraHax 37paBOOXPaHEHHS, BO3-
MOJKHOCTEH COBEPIICHCTBOBAHHMS ITPO(ECCHOHATBEHOTO
OIIBITa M KapbepHOro pocta. Ha pasButme MenuimH-
CKOTo 00pa30BaHMs BIUSIIOT MHOXECTBO (PaKTOPOB.
I'maBHBIM U3 HUX ABISIETCS Bce OOJBINAs 3aBUCHMOCTh
YeJoBeKa OT MEAMIMHBL. JIFou Bce yalle HYKIarTCs
B MEJUUUHCKOH nomoiu. Kpome Toro, MmeauuuHcKas
npodeccusi npuodperaer B 0o0IIECTBE BCe OOJIBLIYIO
MOMYJIIPHOCTH. B mocieaHue ro/isl COBEPUICHCTBYETCS
U TIOCJICIUIIIIOMHOE METUIIMHCKOE 00pa3oBaHue.

[Tpn u3ydeHnn NeJaroruku B MEJUIIUHCKOM BY3e
paccMaTpHBarOTCs BOIIPOCH! 00IIei eqaroruky, nega-
TOTHKH BBICIIEH IIKOJIBI U PO(ECCHOHANBHOH Me1aro-
THKH, 0€3yCII0BHO CBsI3aHHBIE MEeX Ty co00i. Comepxa-
HHE 00IIeH NeJaroruku OTPAXCHHO B NPEACTaBICHUN
O YeNoBeKe KaK IIEJTHbHOM TEJICCHO-AYXOBHOM CyIIIe-
crBe. [Ipy M3y4yeHUM NMeJaroruku, CTYACHTBI JOJDKHBI
MIOHUMATh COJIEpPKaHUe MTPOIIECCOB BOCIIUTAHUSI, CAMO-
BOCIIMTaHMS, PA3BUTHS B XOJ€ OOy4YEHHs, UX LeIH,
9TaIbl U OCHOBHBIE (DOPMBI.

Ha ocHoBe 3HaHMi, TOJTy4EHHBIX B X0/1€ U3y4YEHHsI
NEeJaroruki B MEIUIMHCKOM BY3€, CTYIIEHT CMOXKET
Hay4HTCS aHAJIM3UPOBATh yueOHbIe TPOOIEMHBIE CUTY-
ammu W B Oyaymiedt cBoell BBIOpaHHON mpodeccuu
Bpaya, ObICTPO HAWTH penieHue MpoOIeMHOM cUTya-
IIUH, CXOKeH ¢ CHTyaIliel penraeMoii B paMkax ooyde-
HUSL.

Henb3st He OTMETHTS psill yUSHBIX, METUKOB-TIEa-
rOroB, KOTOpPBIE BHECIH OOJBIION BKJIaJ M OTPOMHBII
NPaKTHYECKUIl ONBIT B Pa3BUTHE BBICIIET0 MEAMIMH-
ckoro obpaszoBanmsa, Takue kak C.C.Kopcakos,
B.M.bexTtepes, N.M.CeueHoB, I'.A.3axapbuH,
C.I1.BoTkuH, N.I1.ITaBnoB, A .B.BurseBckuid,
M.A.Mynpos, H.W.ITuporos, A.H.bakynes u npyrue.

bnaromaps BiageHHIO TICHXOJIOrO-TI€Jaroruye-
CKHUMHU M KOMMYHHMKaTHBHBIMHU 3HaHHUSIMH Bpay CIIOCO-
OeH oneHUTh 3((HEKTUBHOCTh UX NMPUMEHEHHS K KOH-
KpPETHOMY UeJIOBEKY. Y BaXKUTEJIbHOE OTHOILICHHE K Ta-
LUEHTY JISKUT B OCHOBE BpaueOHON JesTeNLHOCTH.
VIMEeHHO Bpauu CBOMM JIMYHBIM IPUMEPOM U Tpodec-
CUOHAJIbHBIMU JICUCTBUSIMH Y4aT JIFOACH TIOOUTH ceOs,
CBOE 3/I0POBbE, OEPEKHO OTHOCUTHCS K OKPYIKAIOLIHM,
LIEHNUTb JKU3Hb BO BCEX €€ NPOsBICHUsIX. B cBOMX Tpy-
nax Benukui nenaror A.C.MakapeHKo mucan O B3au-
MOYB2)XCHUH, KOTOPOE JIEKUT B OCHOBE YEJIOBEUECKHX
oTHoweHni: «HaydnTh mOOWTH, HaydUTH Y3HABAThH
J000Bb, HAYyYUTb OBITH CYACTIMBBIM OTO 3HAYUT
HAy4WTh YBakKaTb CaMoOro ceOs, Hay4uTb YesioBeYe-
CKOMY JJOCTOMHCTBY».[2]
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B nacrosiee Bpemst B MEIMIIMHCKHUX By3ax BCE
OombIre HaOIIOJaeTCSI TOBBIIEHHBI HHTEPEC K N3y4e-
HUIO TTE€AarOTNYeCcKuX AUCHUIUIMH. OCBOUB HE TONBKO
npoduIpHbIE TUCIUNIINHBI, HO H OCHOBBI IIEJarOTHKH,
BBIITYCKHUKH MEIUIMHCKUX BY30B MOTYT CTaTh [O-
CTOMHBIMU BpayamH.

TakuM 00pa3oMm, MCXOAS U3 BBIICH3IOXKEHHOTO
OTMEYaeM, YTO IIeJlarorMKa O4YeHb BaKHa B padoTe
Bpaua. 3HaHME 3aKOHOB U 3aKOHOMEPHOCTEH Iemaro-
THKH [IOMOTAIOT Bpauy CTAHOBUTHCS JOCTOMHBIM IPEa-
CTaBUTEJEM NMPO(ECCUH, JIETKO KOHTAKTHPOBATH C pa3-
HBIMH JIFOZIBMU, TIPOSIBIISISI IPY 9TOM BBICOKHH ITpodec-
CHOHAIM3M M BeIHMKoxymme. IIpakTuka mMOKa3bIBacrT,
YTO JUISl MHOTHX MAIIMEHTOB YPE3BbIYalfHO BayKHA Bepa
B HCIIEJICHHE.
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EXPLORING THE POTENTIAL OF NEURAL NETWORKS IN AUTONOMOUS VEHICLES
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W3YUYEHHUE MOTEHIAAJIA HEHPOHHBIX CETEIl B ABTOHOMHBIX TPAHCIIOPTHBIX
CPEJCTBAX

Abstract.

Neural networks have become integral to the advancement of autonomous vehicles, offering sophisticated
solutions for environmental perception, decision-making, and control systems. Their application has significantly
enhanced the ability of self-driving cars to interpret complex environments and make informed driving decisions.
The following article is focusing on enhancing the interpretability of neural networks through Explainable Al
(XAl), improving adaptability via transfer learning, and increasing robustness against adversarial attacks. Inno-
vations in energy-efficient neural network architectures are also underway to facilitate deployment in resource-
constrained environments, such as electric vehicles.

Anomauus.

HeﬁpOHHble cemu cmanu HeomvemMaemMol 4acmoio paseumust A6MOHOMHbBIX MPAHCNOPNIHBbIX cpe()cme,
npeonazast CLodCHvle peutenus OJist GOCNPUSIMUSL OKPYICAOUeti Cpeobl, NPUHIMUS PeULeHUL U CUCEM YNPAGTIeHUSL.
HUx npumMenerue 3HaA4umelbHo HnoeblCUNL0 cnocobHocmsb OecnUIOmHbIX  A6MOMOOULEL urnmepnpemupoeamos
CJI0JICHblE Cpe()bl u npuHumamsv obocHosanHble peuienust o 801COCHUU. Cﬂe()yiou;a;z cmanmvA  noceAulena
NOBBIUEHUIO UHMEPRPEMUPYeMOCmU HeUpOHHbIX cemeli ¢ nomoupbio obwsacHumozo MU (XAI), yayuywenuro
aoanmueHocmu ¢ nomoubto mpchd)epHoeo 06yquu,<z U NnoevblULeHUIO ycmoﬁlmgocmu K cocmA3amelbHbIM
amakam. UrHo8ayuu 8 3Hepe03(phekmusHbIX apXxumexmypax HetipOHHbIX cemell makice 86e0ymcs 0l 001e2ueHus.

paszeepmuvledrusl 6 cpe()ax C 0ZPpAHUYEHHbIMU pecypcamu, mAaKux KaxK 3/zei<mp0/\406wlu.

Keywords: Neural Networks, Autonomous Vehicles, Self-Driving Cars, Convolutional Neural Networks

(CNNs), Perception Systems

Kniouesvie cnosa: Hetipounvie cemu, agmoHomHbie MpAncnopmHule cpedcmaa, Oecnuiommsle adgmomoouiu,
ceepmounvie Hetiponnvie cemu (CNN), cucmemvt 6ocnpusmus

Introduction

Autonomous vehicles (AVs) represent a paradigm
shift in transportation, promising improved safety, effi-
ciency, and convenience. At the core of many AV sys-
tems lie neural networks, which enable vehicles to per-
ceive their surroundings, process sensor data, and make
critical driving decisions in real time. Neural networks,
a subset of machine learning, consist of interconnected
layers of nodes (or neurons) that mimic the human
brain's functioning to process data and learn complex
patterns. In the context of autonomous vehicles, several
architectures have proven particularly effective:

» Convolutional Neural Networks (CNNs):
CNNs are widely used for image processing tasks,
making them ideal for visual perception in AVs. They
efficiently extract features from images captured by
cameras mounted on vehicles, facilitating tasks such as
object recognition and classification (LeCun, Bengio,
& Hinton, 2015).

» Recurrent Neural Networks (RNNs) and Long
Short-Term Memory (LSTM) Networks: These
architectures are designed for sequential data
processing. In AVs, RNNs and LSTMs help analyze
time-series data from sensors, enabling the vehicle to
predict motion patterns and handle dynamic

environments (Goodfellow, Bengio, & Courville,
2016).

» Deep Reinforcement Learning (DRL): DRL
algorithms combine deep learning with reinforcement
learning principles to enable autonomous decision-
making. They allow AVs to learn optimal driving
strategies through trial and error in simulated
environments (Mnih et al., 2015).

» Generative Adversarial Networks (GANs):
GANs have been employed to generate synthetic
training data for AVs, helping to overcome data scarcity
issues and improve model robustness under varied
environmental conditions (Goodfellow et al., 2014).

These neural network architectures have collec-
tively enabled the sophisticated processing required for
safe and efficient autonomous driving.

Role of Neural Networks in Perception, Sensor
Fusion, and Decision-Making

The perception system of an autonomous vehicle
relies heavily on neural networks to interpret data from
various sensors such as cameras, LiDAR, radar, and ul-
trasonic sensors. CNNs, for example, are critical in pro-
cessing visual data to detect and classify objects like
pedestrians, vehicles, traffic signs, and obstacles (Red-
mon & Farhadi, 2018). This capability is essential for
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the vehicle to understand its environment and make in-
formed decisions.

Sensor Fusion is another critical function, wherein
data from multiple sensors is combined to form a co-
herent view of the surroundings. Neural networks ena-
ble sensor fusion by learning complex patterns from
heterogeneous data sources. For instance, an AV might
use CNNs to process images and LSTMs to integrate
temporal data from LiDAR and radar, resulting in a
more accurate perception of moving objects and their
trajectories (Chen et al., 2017).

In the decision-making process, neural networks
support real-time responses by processing vast amounts
of data rapidly. Deep reinforcement learning has been
used to develop decision-making frameworks that al-
low vehicles to navigate complex environments, nego-
tiate traffic, and avoid hazards. By learning from simu-
lations and real-world data, these algorithms can adapt
to a wide range of driving conditions and continuously
improve performance (Kendall et al., 2019).

Neural networks are indispensable in enabling
real-time object detection, tracking, and path plan-
ning—three pillars of autonomous driving:

» Object Detection: Advanced CNN models
such as You Only Look Once (YOLO) and Faster R-
CNN have significantly improved the speed and
accuracy of object detection in autonomous vehicles.
These models detect multiple objects within a single
image frame and classify them in real time, providing
critical information for safe navigation (Redmon &
Farhadi, 2018).

» Object Tracking: Once objects are detected,
neural networks assist in tracking their movement over
time. By leveraging temporal data through RNNs or
LSTM networks, AV systems can predict the future

positions of moving objects, ensuring smooth and
proactive responses during driving (Bewley et al.,
2016).

» Path Planning: Neural networks are also used
in path planning, where deep reinforcement learning
models help AVs determine the safest and most
efficient routes. These models take into account
dynamic factors such as traffic conditions, road layouts,
and potential hazards, continuously updating the
planned path to adapt to changes in the environment
(Kendall et al., 2019).

Several prominent companies have successfully
integrated neural network-based systems into their au-
tonomous vehicle technologies:

Tesla's Autopilot system relies heavily on CNNs
to process visual data and neural networks for decision-
making. Tesla continuously updates its neural network
models through over-the-air software updates, which
enhances the system’s ability to detect obstacles and
navigate complex environments (Tesla, 2021).

Waymo utilizes a combination of deep learning
techniques for sensor fusion and object detection. By
integrating data from cameras, LiDAR, and radar
through neural networks, Waymo's vehicles achieve
high accuracy in identifying and tracking objects, lead-
ing to safer navigation and improved situational aware-
ness (Waymo, 2020).

NVIDIA's DRIVE platform leverages deep rein-
forcement learning and CNN-based architectures to en-
able advanced perception and decision-making in au-
tonomous vehicles. Their technology has been imple-
mented in various partnerships, demonstrating the
practical application of neural networks in complex
driving scenarios (NVIDIA, 2019).

Table 1.

Economic Benefits and Sustainability Impact of Green Drilling Technologies

Parameter Traditional Drilling Green Drilling Technologies Improvement/Impact
Operational | High due to fuel, labor, and | Lower through automation and re- | 20-30% reduction in over-
Costs waste management newable integration all costs
Energy . . 0 . i
Consump- | High, reliant on fossil fuels Reduced by |r_100rporat|ng solar Up to 25% reduction in en
tion and wind energy ergy usage
Emissions | High greenhouse gas emis- Significantly reduced via eco- Substantial decrease in
(CO2) sions friendly practices carbon footprint
Production Limited by traditional Enhanced by horizontal drilling 3-5 times higher produc-
Efficiency methods and optimized fracturing tion capacity
ey Risk of water contamina- Minimizes risks through sustaina- | Improved regulatory com-
mental Im- | . . S . - : .
pact tion and induced seismicity | ble fracturing fluids and recycling | pliance and market access

Source: Chen, L., Li, J., & Li, Y. (2017). Sensor fusion for autonomous vehicles: State-of-the-art and future di-

rections. IEEE Access, 5, 28677-28692

Neural networks have become the backbone of au-
tonomous vehicle systems, fundamentally transforming
how these vehicles perceive their environment, fuse
sensor data, and make critical decisions in real time.
The integration of advanced architectures—such as
CNNs, RNNs, and deep reinforcement learning—has
led to significant improvements in object detection,
tracking, and path planning. Case studies from Tesla,
Waymo, and NVIDIA illustrate the real-world success
of neural network implementations in enhancing safety

and efficiency in autonomous driving. As these tech-
nologies continue to evolve, further innovations in neu-
ral networks will likely drive even greater advance-
ments in the field of autonomous vehicles, ultimately
leading to safer, more reliable, and efficient transporta-
tion systems.

Implementing neural networks in autonomous ve-
hicles presents significant technical and computational
hurdles. Training these networks requires vast amounts
of labeled data to ensure accuracy in diverse driving
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scenarios. Acquiring and annotating such data is both
time-consuming and resource-intensive. Moreover, the
computational power needed to process this data is sub-
stantial, often necessitating specialized hardware like
GPUs or TPUs. Despite advancements in hardware ac-
celeration, achieving real-time processing remains a
challenge, especially in complex urban environments
where rapid decision-making is critical. Balancing the
trade-off between model complexity and computational
efficiency is essential to ensure timely responses with-
out compromising performance.

Ensuring the reliability and safety of neural net-
work-driven autonomous vehicles is paramount. Neural
networks can behave unpredictably when encountering
novel or edge-case scenarios not represented in the
training data, leading to potential safety risks.his unpre-
dictability poses challenges for regulatory compliance,
as certifying the safety of systems that lack transpar-
ency and interpretability is difficult. Regulatory bodies
require rigorous validation and verification processes to
ensure that autonomous systems can handle a wide
range of real-world situations safely. The black-box na-
ture of many neural networks complicates this process,
as understanding the decision-making pathways within
these models is challenging.

For autonomous vehicles to operate effectively,
neural networks must integrate seamlessly with other
Al techniques and sensor technologies.his integration
involves combining data from various sensors—such as
LiDAR, radar, and cameras—to create a comprehen-
sive understanding of the vehicle's environment.chiev-
ing effective sensor fusion is complex, requiring so-
phisticated algorithms to process and reconcile data
discrepancies between sensors.dditionally, integrating
neural networks with rule-based systems and traditional
control algorithms necessitates careful design to ensure
cohesive operation.he challenge lies in harmonizing
these diverse systems to work together reliably under
varying conditions.

Future Research Directions and Innovations

Looking ahead, several research avenues hold
promise for advancing the role of neural networks in
autonomous vehicles:

» Explainable Al (XAI): eveloping methods to
interpret and understand neural network decisions can
enhance trust and facilitate regulatory approval by
providing insights into the decision-making processes.

» Transfer Learning: pplying knowledge gained
from one domain to another can reduce the need for
extensive retraining, enabling vehicles to adapt more
quickly to new environments or conditions.

» Robustness to Adversarial Attacks: nhancing
the resilience of neural networks against malicious
inputs is crucial for ensuring safety and security.

» Energy-Efficient Architectures: esigning
neural networks that require less computational power
can facilitate deployment in resource-constrained
environments, such as electric vehicles with limited
battery capacity.

Innovations in these areas can lead to more relia-
ble, efficient, and safer autonomous driving systems.
As research progresses, the evolving role of neural net-
works will be instrumental in overcoming current limi-
tations and achieving fully autonomous vehicles capa-
ble of handling the complexities of real-world driving.

Conclusion

While neural networks have significantly ad-
vanced the capabilities of autonomous vehicles, ad-
dressing the technical, safety, and integration chal-
lenges is essential for their widespread adoption. Ongo-
ing research and innovation are critical to overcoming
these hurdles, ensuring that neural network-driven au-
tonomous vehicles can operate safely, efficiently, and
reliably in diverse real-world environments.
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HISTORY OF SERIES THEORY: FROM BINOMIAL FORMULA OF ISAAC NEWTON TO
SOLUTION OF BASEL PROBLEM BY LEONHARD EULER

Abstract.

The given paper presents some historical facts from theory of functional, power, and number series, as well
as history of solving of so-called Basel problem. This problem is rather famous question in the history of math-
ematics, named after the city in Switzerland, where world-famous mathematician Leonhard Euler studied. The
problem asks for exact sum of reciprocals of squares of natural numbers.

Keywords: functional series, power series, number series, Isaac Newton, Brook Taylor, Colin Maclaurin,

Leonhard Euler, Basel problem.

Many mathematical problems are either solved by
calculating values of functions and integrals, or reduced
to solving differential equations, containing derivatives
or differentials of unknown functions. However, exact
execution of these mathematical operations in many
cases is difficult or impossible. In some cases, it is pos-
sible to obtain approximate solution to these problems
with desired accuracy, using functional, or, more pre-
cisely, power series. Because such series are simple

and, at the same time, perfect tool from mathematical
analysis for approximate calculation of functions, inte-
grals, and finding solutions of differential equations. In
connection with this, theory of functional series was
created in close connection with theory of approximate
representation of functions in the form of polynomials.
It was first done by Isaac Newton (1642 — 1727) in
1676.

Fig. 1. Isaac Newton — English physicist and mathematician

In his letter to the Secretary of the Royal Society

of London the next formula appeared
m mim—1)
A+x™= 1+FX+T 2
m(im—1)(m — 2)
3!

that is known nowadays as Newton’s binomial for-
mula. Here we see the function (1 + x)™ , represented
as polynomial. But if number m is not natural, the right-

x4+ x™,

hand side of the formula above turns out not to be pol-
ynomial, but some infinite sum of terms, depending on
x, i.e. we see functional series.

Developing Newton’s idea, English mathemati-
cian Brook Taylor (1685 — 1731) proved in 1715 that
any function, having derivatives of all orders at x,, can
be compared with power series of the form
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Fig. 2. Brook Taylor — English mathematician and barrister

We cannot yet equate this function f with the
function from the right-hand side. In order to replace
the sign of equivalence «~» with the sign of equation
«=y, it is necessary to carry out several additional ar-
guments, related specifically to infinity of number of
slogans in the right-hand side of the equality and con-
cerning domain of this series.

At x = 0 the Taylor formula takes the form of the
Maclaurin formula

So, functional series appeared in the XVIII cen-
tury as way of representing functions that allow infinite
differentiation. However, any function, represented by
series, was not named its sum, and generally at that time
there were only attempts to introduce the concept of

Fig. 3. Colin Maclaurin — Scottish mathematician

"(0 "0 e
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Colin Maclaurin (1698 — 1746), famous student of
Newton, in his work «A Treatise on Fluxions» in 1742
established that series, expressing an analytical func-
tion, is unique one, and this will be the Taylor series,
generated by such a function.

sum of series. For example, Leonhard Euler (1707 —
1783), having written out the corresponding power se-
ries for some function, gave to every variable x specific
value of x,.
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Fig. 4. Leonhard Euler — one of the greatest matematicians and physicists of all time

The result was numerical series. Euler considered the sum of this series to be the value of the original function

at point x,. But this is not always true. Niels Henrik Abel (1802 — 1829) named divergent series as «diabolical
inventiony.

Fig. 5. Niels Henrik Abel — Norwegian mathematician

Scientists began to guess that divergent series has (1717 — 1783) investigated relation of the next term to
no sum only in the XIX century, although in the XVIIl  the previous one in binomial series and showed that if
century many, and above all Euler, worked on concepts  this relation is modulo less than one, then series con-
of convergence and divergence. In 1768 French mathe-  verges.
matician and philosopher Jean Baptiste D’Alembert

Fig. 6. Jean Bapti&te D ’Alembert — French mathematician, physicist, and philosopher
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He proved a theorem, stating sign of convergence
of positive series in general terms, now known as the
D’Alembert sign. Euler named series Y,n—; U, CONver-
gent if its general term u,,, n > 1, tends to zero with
unlimited increase of n. In theory of divergent series he

has obtained many results, but these results were not
applied for a long time. Euler’s results were justified
only at the end of the XIX century. French scientist Au-
gustin Louis Cauchy (1789 — 1857) played major role
in formation of concept of sum of convergent series.

Fig. 7. Augustin Louis Cauchy — French mathematician, engineer, and physicist

He did a lot not only in theory of series, but also
in theory of limits, in development of the very concept
of limit. In 1826 Cauchy stated that divergent series has
no sum.

The next fact is story from numeric series theory —
interesting fact about so-called Basel problem. In his-
tory of mathematics there are many cases when some-
one stated some problem to thg whole mathematical

“

world, but this problem remained unsolved for decades
or even centuries. Often new areas of mathematics ap-
peared while solving such a problem. This story is
about one of such cases — about so-called Basel prob-
lem, which was posed as challenge to European math-
ematicians in 1644 and remained open for ninety years.

Fig. 8. Modern Basel — city in northwestern Switzerland on the River Rhine

It resisted all attempts to solve it until young Euler
finally found the answer to it in 1734. During his life,
he would present several different solvings to the prob-
lem. Here we present idea of one, very simple and ele-
gant. Indeed, this Euler’s solution is work of amazing
ingenuity, although general level of mathematics in it
does not exceed course of elementary algebra for high
school.

So-called Basel problem is formulated very
simply: we need to find exact value of the next sum

[oe]

1 1 1
1++— =.
n

ettt T

As with all other infinite series, the question arises
for this series whether it converges to any finite value.
The fact that its terms become infinitesimal is not suf-
ficient to ensure convergence. For example, the follow-
ing series

[ee]

1 1 1 1 1
Fotztyte s n
n=1
has infinite sum, i.e. it diverges, despite the fact
that its terms become arbitrarily small. However, for
series of inverse squares it was previously shown that it
converges to some number less than two, but exact

value to which it converges was not known.
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For many years, two brothers Bernoulli have
been trying to solve this problem, but they were not suc-

cessful. Gottfried Wilhelm Leibniz has also been work-
ing on this problem for many years and has got no re-
sult.

Fig. 9. Gottfried Wilhelm Leibniz — German philosoher, mathematician, and political adviser

Finally, young Euler in 1734 proposed the next
idea.
In order to begin, let’s consider one algebraic
equation of the fourth degree
x*+ax® +a,x®> + azx + a, = 0.
Assume that its roots are b, c, d, and e. Then we
can decompose the polynomial from the left-hand side
into four linear factors and obtain the next equation
(x—-b)x—c)x—d)(x—e) =0,
where from
b-x)(c—x)(d-x)(e—x)=0.
If none of these four roots is zero, we can rewrite
this equation in the next form
b—-—x)(c—x)d—-x)(e—x)

bcde
b—xc—xd—xe—x_

b

Newton has found out that sin x can be rewritten
with the help of polynomial of endless power, i.e. —
with the help of power series of the form

. x3 x5 X7
smx—x—§+§—ﬁ+---.
Now, if we divide both sides by x, we get
3 5 7
x° x> x
sinxk X —3rtEr Tt
x x
x3 x5 X7
X 31 BT 71
= - 42 L=
X X x x
x? x* «x®
_1—§+§_7+

We know all zeros of sinx, they are 0, +m, +2m,
+3m, ... . We also know from the factorization theorem
of Karl Weierstrass that every entire function can be
represented as product, involving its zeroes.

Fig. 10. Karl Weierstrass — German mathematician, one of the founders of modern theory of functions
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Euler’s first idea was to assume that this theorem
is true for infinite polynomials, i.e. to rewrite

D05
_%)(1+;C—n)...=

(3020 5)-

So, Euler has got that infinite sum is equal to infi-
nite product. Although this product consists of infinite
number of factors, we can figure out what coefficient
will be near each power. In order to do it let us consider
the next finite product;

(a+b)c+d)(e+f)
= ace + acf + ade + adf + bce
+ bcf + bde + bdf.

When opening all brackets in this product, each el-
ement, for example, ace, is equal to product of terms,
taken from each bracket on the left, one at time. So, Eu-
ler saw that after formal multiplying this infinite prod-
uct out and collecting terms near x2, the corresponding
coefficient near x2 will be equal to

(1111 )1
4 9 16 w2’

therefore, after multiplying both sides of this equa-
tion by 72, we get

1 1 1 w2
_Z_g_ﬁ_.--:—g
and
1 1 1 1 1 1 w2
1+?+?+E+“.:1+Z+§+R+“‘za

T

6
Using similar methods, Euler has also showed in
his historical work that

1+ 1 + 1 + ! + = il
24 34 44 T 90
and
1+ ! + ! + ! + = i
26 1 36 46 T 945
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Abstract.

The article is devoted to a comprehensive analysis of the linguistic aspects of studying the vocabulary of the
engineering and pedagogical sphere. Given the rapid development of technology and the constant updating of
curricula, the engineering and pedagogical field requires specialists not only in-depth knowledge of the specialty,
but also knowledge of specialized terminology for effective communication and professional activity.

The article examines the peculiarities of the terminology of the engineering and pedagogical sphere, its struc-
ture, semantic relations between terms, as well as the impact of dynamic changes in the field on the linguistic
representation of professional concepts. Special attention is paid to the analysis of cognitive processes that ensure
the perception, comprehension and memorization of professional vocabulary. The psycholinguistic mechanisms
of conceptual knowledge formation, construction of semantic networks and activation of lexical units in the pro-
cess of professional communication are considered. An important aspect of the study is the development and sub-
stantiation of effective teaching methods aimed at forming the professional communicative competence of engi-
neers-pedagogues. Modern educational technologies are analyzed, in particular, the possibility of using infor-
mation and communication tools, authentic materials and interactive teaching methods. The article contains
recommendations for optimizing the process of learning professional vocabulary with taking into account the
cognitive characteristics of students and the specifics of the engineering and pedagogical field. The presented
results of the study may be useful for teachers, methodologists, students and anyone interested in professional

linguodidactics.

Keywords: engineering and pedagogical sphere, professional vocabulary, terminology, cognitive linguistics,
teaching methods, linguodidactics, cognitive strategies, innovative technologies, professional communicative

competence.

The modem education system places high de-
mands on the professional competence of engineers and
teachers, which includes not only in-depth knowledge
of the specialty but also mastery of specialized termi-
nology for effective communication and successful
professional activity. Given the dynamic development
of technologies and the constant updating of curricula,
the engineering and pedagogical sphere is characterized
by a growing amount of information that requires ade-
quate language design.

Effective mastery of professional vocabulary is a
key factor in the professional growth of an engineer-
teacher, facilitates understanding of complex technical
processes, provides a common language with col-
leagues and contributes to the successful transfer of
knowledge to students. At the same time, the vocabu-
lary of the engineering and pedagogical sphere is com-
plex, ambiguous and dynamic, which necessitates the
use of special teaching methods and techniques.

In this regard, the study of the linguistic aspects of
learning the vocabulary of the engineering and peda-
gogical sphere is relevant and important. It is aimed at
identifying effective ways to form the professional
communicative competence of future specialists, which
is the key to their successful activity in the modern ed-
ucational space.

According to studies (Christensen, 2011; Prensky,

2010), the integration of innovative technologies and
modern teaching methods opens up new opportunities
for improving the process of learning specialized vo-
cabulary. In addition, the application of the concepts of
cognitive linguistics (Evans & Green, 2006; Croft &
Cruse, 2004) allows for a deeper understanding of the
mechanisms of terminology formation in the engineer-
ing and pedagogical sphere.

The article discusses the peculiarities of the termi-
nology of the engineering and pedagogical sphere, an-
alyzes the cognitive mechanisms of mastering profes-
sional vocabulary, and substantiates modern methods
and technologies of teaching aimed at optimizing the
process of forming the professional communicative
competence of engineers and teachers.

The purpose of the article is to analyze the linguis-
tic aspects of learning the vocabulary of the engineering
and pedagogical sphere and to identify effective meth-
ods that facilitate its mastery. The study covers the pe-
culiarities of terminology, cognitive processes of per-
ception and teaching methods that help future engi-
neers-pedagogues to form professional communicative
competence.

Research in the field of cognitive linguistics shows
that vocabulary acquisition is a complex cognitive pro-
cess that involves the formation of conceptual
knowledge and the construction of semantic networks.
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This process is not just about memorizing individual
words, but involves a deep understanding of their
meaning, connections to other concepts, and the con-
text of their use.

Conceptual knowledge is formed by creating clear
and structured images of concepts denoted by words in
the human mind. These images can include various
characteristics of objects, phenomena, processes, as
well as their connections with other concepts.

Building semantic networks involves establishing
connections between different lexical items and con-
cepts, and forming a knowledge system. These connec-
tions can be various: synonymous, antonymic, generic,
associative, etc.

Effective vocabulary acquisition involves the ac-
tive use of cognitive strategies such as semanticization
(understanding the meaning of a word), classification
(categorizing words), association (establishing connec-
tions between words and other concepts), and visuali-
zation (creating visual images).

The literature on language teaching methodology
emphasizes the importance of interactive approaches,
authentic materials and cooperative learning for effec-
tive learning of specialized vocabulary (Harmer, 2015;
Hughes, 2012; Littlewood, 2007; Thornbury, 2002). In-
teractive teaching methods, such as group work, role-
playing games, and modeling professional situations,
contribute to the active involvement of students in the
learning process, the development of their communica-
tion skills and the ability to use vocabulary in real-life
situations.

Authentic materials, such as texts from profes-
sional literature and technical documentation, help fa-
miliarize students with the real language used in pro-
fessional activities.

Cooperative learning involves students working
together to complete tasks, sharing knowledge and ex-
perience, which contributes to better vocabulary learn-
ing.

Innovative technologies integrated into the educa-
tional process help to adapt teaching to the needs of
modern students (Christensen, 2011; Prensky, 2010).
The use of computer programs, online courses, multi-
media presentations, and virtual laboratories makes
learning more interesting, visual, and effective.

The vocabulary of the engineering and pedagogi-
cal sphere is characterized by high terminological rich-
ness, polysemy and dynamism. It covers both special-
ized terms denoting specific concepts and general con-
cepts that ensure interdisciplinary communication.

Terminological saturation is manifested in the
large number of special terms used in engineering and
pedagogical activities. These terms can refer to differ-
ent fields of knowledge, such as engineering, peda-
gogy, psychology, information technology, etc.

Polysemy means that many terms have multiple
meanings that can change depending on the context.
For example, the term "model" can mean both a physi-
cal object and an abstract representation of a phenome-
non or pProcess.

The dynamism of the vocabulary of the engineer-
ing and pedagogical sphere is due to the constant devel-
opment of science and technology, the emergence of

new technologies and teaching methods. This leads to
constant updating of the terminology, the emergence of
new terms and clarification of the meaning of existing
ones.

In addition to specialized terms, the vocabulary of
the engineering and pedagogical sphere also includes
general scientific and common words used to describe
processes, phenomena, and concepts that are not purely
professional in nature.

This specificity of the vocabulary of the engineer-
ing and pedagogical sphere requires the use of adapted
teaching methods that take into account both the cogni-
tive characteristics of students and modern technologi-
cal capabilities (Evans & Green, 2006; Croft & Cruse,
2004). Effective teaching should be based on the prin-
ciples of cognitive linguistics, which involves develop-
ing students' knowledge not only of the meaning of
terms, but also the ability to analyze their structure, es-
tablish connections between different concepts, and un-
derstand the context of their use.

Another important aspect is the use of modern in-
formation technology to make the learning process
more interesting, visual and effective.

Acquiring professional vocabulary is a multicom-
ponent cognitive process that includes the formation of
conceptual knowledge, the construction of branched se-
mantic networks, and the automation of the use of terms
in a professional context. This process is not limited to
the mechanical memorization of individual lexical
items, but involves a deep penetration into their seman-
tic structure, establishing various connections with
other concepts and understanding the peculiarities of
their use in professional discourse.

Conceptual knowledge is formed through the cog-
nitive processing of information coming from various
sources and the creation of clear and structured images
of concepts in the human mind, which are denoted by
terms. These images may include various characteris-
tics of objects, phenomena, and processes, as well as
their functional purpose, classification, and connec-
tions with other concepts.

Building semantic networks involves establishing
complex and branched connections between different
lexical items and concepts, and forming an integrated
system of knowledge. These connections can be of var-
ious kinds: synonymous, antonymic, generic, associa-
tive, cause-and-effect, etc.

Effective mastery of professional vocabulary in-
volves the active use of cognitive strategies, such as se-
mantization (understanding the meaning of a word by
analyzing its components, etymology, and context of
use), classification (categorizing words, establishing
genus-species relationships), association (establishing
associative relationships between terms and other con-
cepts), and visualization (creating visual images that
help to better memorize terms).

Research by Gibbs (2008) shows that metaphori-
cal thinking and structured perception contribute to bet-
ter understanding and memorization of new terms. Met-
aphorical thinking allows you to transfer meanings
from known concepts to new ones, which facilitates
their cognitive processing and integration into the
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knowledge system. Structured perception involves or-
ganizing information into a clear and logical system,
which facilitates better memorization and recall.

The important factors that influence the success of
learning professional vocabulary are students' prior ex-
perience and motivation. Prior experience allows stu-
dents to build on their existing knowledge when learn-
ing new terms, establish connections between them and
integrate new information into their existing cognitive
structure. Motivation is a powerful stimulus to learning,
promotes active involvement of students in the learning
process and achievement of better results. This is em-
phasized in the works of Harmer (2015) and Thornbury
(2002).

To optimize the process of learning specialized
vocabulary in the engineering and pedagogical sphere,
an integrated approach should be used to ensure a deep
understanding and effective learning of the material.
Cognitively- oriented methods activate thinking
through interactive tasks and group work, which pro-
motes critical thinking and increases student motiva-
tion. Interaction in groups allows students to share
knowledge and experience, which contributes to a
deeper understanding of the material (Hughes, 2012).
Research shows that group work promotes better learn-
ing through discussion and collective problem solving.
The use of texts from professional literature and tech-
nical documentation creates a realistic learning envi-
ronment that increases the relevance of the material and
student motivation (Harmer, 2015). It is important to
use materials that reflect real professional situations so
that students can apply the acquired knowledge in prac-
tice. Thus, authentic materials help students to better
prepare for real professional challenges. The use of dig-
ital platforms, online dictionaries, and multimedia re-
sources significantly improves learning (Christensen,
2011; Prensky, 2010). Digital platforms provide access
to a large number of learning resources, allow for inter-
active tasks and real-time feedback. Multimedia re-
sources, such as video, audio, and animations, facilitate
better understanding of complex concepts and support
different learning styles. This comprehensive approach,
which includes cognitive-oriented methods, the use of
authentic materials, and the integration of technology,
helps to optimize the process of learning specialized
vocabulary and improve the quality of training for fu-
ture engineering teachers.

Analysis of the linguistic aspects of learning the
vocabulary of the engineering and pedagogical sphere
makes it possible to identify the key factors that deter-
mine the effectiveness of learning. The use of cognitive
approaches, the introduction of innovative technologies
and authentic materials contribute to a significant im-

provement in the quality of training of future special-
ists. Cognitive approaches allow for a deeper under-
standing of the mechanisms of learning professional
vocabulary, which contributes to more effective mem-
orization and use of terms. The integration of innova-
tive technologies, such as digital platforms and multi-
media resources, provides access to a wide range of
learning materials and creates an interactive learning
environment. The use of authentic materials helps stu-
dents to apply their knowledge in practice, increasing
their readiness for professional activities.

Further research in this area is extremely promis-
ing and will ensure the development of new methodo-
logical recommendations and increase the competitive-
ness of educational programs. Areas for future research
include: studying the impact of innovative technologies
on learning effectiveness, in particular, studying how
new digital platforms, online resources and multimedia
tools affect the process of learning specialized vocabu-
lary; developing new cognitive teaching methods that
can contribute to better understanding and memoriza-
tion of professional vocabulary; adapting teaching ma-
terials to the specifics of the engineering and pedagog-
ical sphere, including the creation and testing of authen-
tic teaching materials that reflect the p These research
perspectives will not only contribute to improving the
quality of education, but will also ensure the training of
highly qualified specialists who will be able to success-
fully adapt to the requirements of the modern labor
market.
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MODERN CONCEPTS OF POLYSEMY
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COBPEMEHHBIE KOHIIEITINUHU ITOJIUCEMHUH

Abstract.

The vast majority of words in a language have not one, but several meanings that arose as a result of the
development of human thinking and changes in the reality reflected by the language. The growth of the productive
forces of society, the development of science, technology and human culture, the constant increase in information
about the world - all this leads to the introduction of new concepts for which the language finds expression, which
is manifested in the growth of the vocabulary of the language and in the increase in the number of word meanings.

The ability of a word has several meanings is traditionally called polysemy. Despite the fact that at present the
existence of polysemy is not in doubt among most researchers, some scientists have denied the possibility of a word
being polysemantic.

Annomauyus.

B Hacmoswee e6pemMs y4eHvle npusHaront 643CHOCMb NOJAUCEMUU 6 CUCTEME A3bIKA, 00HAKO onpedeﬂeﬂue Ccywy-
HOCMU OAHHO20 DeHOoMeHa 00 CUX Nop Gvlvieaem OUCKYCCUU. B pamkax mpaouyuoHHo2o nooxooa MHO2O3HAY-
HOCmb onpe()eﬂﬂemc;z KAdK Haaudue y cioeda aeyx u bonee 83aUMOCEA3AHHBIX 3Haquuﬁ, Komopbsle xapakmepusy-
omcA 051/L;H00mb}0 00HO20 UU HECKOJIbKUX CEMAHMUYecKux Komnornenmos. Kax ommeuaem uCCJZel)OGGMQJZbHuua,
«npu nepexode yacmeti pedu cemanmuvecKkas cesi3b Meofcdy cememamu ¢ pasHvbimMu KamecopuaibHbIMU cemamu,
KAaxK npaeujio, COXpaHsaemcsi, ecieocmeue 4e2o coeopunitsv 00 OMOHUMUU 8 IMUX Cayuasix Gpﬂ() JU BOSMOINCHO. Bpﬂ()
JIU MOJHCHO pacemampueams OanHoe s6lleHue U KaK Cﬂ06005pa303anue, NOCKOJIbKY 6 YejioM pﬂde cayvaes usmene-
HUe Kamezopuaﬂbyoﬁ npuﬂadﬂeofmocmu cememosl He COI’lpOGODlCO(leWIC}Z HUKAKUMU JIEKCUKO-CeMAHMUYECKUMU U3~

MEHEHUAMU.

Keywords: polysemy, polysemantic words, an innumerable set, semi-specific meanings, traditional approach,

fundamental property

Knrouesvte cnoea: MHO203HAUHOCHb, MHO2OZHAUHBIE CIIOGA, HEUCHUCTUMOE MHOICECME0, NOLYCheyuduye-
CKUe 3HaAYeHUs, MPaAOUYUOHHbIU N00X00, PYHOAMEHMATbHOE C8OUCMBO

Introduction. Researchers of polysemy agree that
this phenomenon arose due to the need to name both
new objects and those already designated, while the po-
tential of the language is limited, and human experience
is unlimited.

So, according to V.I.Kodukhov “the language is
forced to distribute an innumerable set of meanings ac-
cording to one or another basic conceptual rubrics and
use some specific or semi-specific meanings in the func-
tion of connecting elements” [7.p. 101]. G.Lakoff con-
siders polysemy an inevitable consequence of the dis-
proportion between quantity signs language and quantity
concepts and objects of the environment reality which
necessary express in language [19. p. 70]. Ac-
cording to D.Cruse polysemy arises from a social need
either for a suitable name for a new object or 15. p. 35].

According to V.V.Vinogradov the polysemantic
nature of the word is the fundamental property of the
language - its ability to express the boundlessness of hu-
man experience with limited means [6. p. 76].

V.l.Kodukhov notes that polysemy arises due to
the fact that the word names and denotes not one object
and not one concept, but several, having a “potentially

multi-subject and multi-concept orientation”. A word
becomes polysemantic when its different meanings be-
come known to all speakers, and when these meanings
are fixed in explanatory dictionaries [7, p. 170].

Currently, scientists recognize the importance of
polysemy in the language system, but the definition of
the essence of this phenomenon is still debatable.

In the framework of the traditional approach, poly-
semy is defined as the presence of two or more interre-
lated meanings in a word, which are characterized by the
commonality of one or more semantic components.

So, V.I1.Kodukhov argues that polysemy is based
on the connectedness of the meanings of a word - all its
meanings are based on a common, or direct meaning,
which has a direct subject-conceptual correlation [7.p.
172].

A similar idea is expressed by D.N.Shmelev noting
that the semantic links that exist between the meanings
of a polysemantic word retain in the figurative meaning
one or another feature of the direct meaning [12. p. 126].

Research methods. As noted by V.V.Vinogra-
dov, the direct or nominative meaning of the word is
very stable and is a reference in relation to all other
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meanings. In relation to the main nominative meaning,
the remaining meanings of the word are derivatives,
while they retain their connection with the main mean-
ing. [6.p.73] Lehrer A. also defines lexical polysemy
through the notion of meaning similarity. According to
the scientist, “the meanings ai and aj of the word A are
called similar if there are such levels of semantic anal-
ysis at which their interpretations [semantic trees] or
associative features have a non-trivial common part”,
while it is not required that all meanings of a polyse-
mantic word have a common part - it is enough that
each of the meanings is associated with at least one
other meaning[4. p. 514].

L.Bauer notes a similar opinion that has the preser-
vation in the figurative meaning of one or another attrib-
ute that combines this meaning with the direct one or
another figurative one does not imply the identity of the
entire set of semes distinguished in each of the meanings
[14.p. 103].

As D.N. Shmelev notes that the meanings of a pol-
ysemantic word form a semantic unity due to certain re-
lationships that exist between them on the basis of com-
mon semantic associations: metaphor, metonymy and
functional generality [12. p. 76].

Lehrer A. distinguishes the following types of pol-
ysemy: regular and irregular polysemy. According to
him, "the polysemy of the word values ajand ajis called
regular if in the given language there is at least one
other word B with values bjand bj, semantically differ-
ent from each other in the same way as aijand aj, while
ai-bi, aj-bjpairwise non-synonymous". As the scientist
notes, this type of polysemy is typical for metonymic
transfers, semantic analogies, compression of word
combinations and various word-formation processes. In
the case of irregular polysemy, the semantic difference
between ai and aj is not represented in any other word
of the given language. This polysemy is characteristic
of metaphorical transfers. Representatives of the inte-
gral approach to polysemy have a different point of
view, there are also radial, chain and radial-chain poly-
semy. With radial polysemy, all derivative meanings of
a word are motivated by the main meaning. Chain pol-
ysemy is different in that each new meaning of a word
is associated with the nearest meaning, while the ex-
treme values do not have to have common semantic
components. Radial-chain polysemy is of a mixed na-
ture and is a combination of radial and chain polysemy
[4.p. 182].

Scientific novelty of the research. The supporters
of the traditional approach consider polysemy as a rela-
tion of meanings within a specific grammatical cate-
gory. So, according to D. Lyons, a polysemantic word
should not change part-of-speech correlation in the pro-
cess of developing its semantic structure [S.D. Katsnel-
son ,L.V. Shcherba ,N.B. Gvishiani , M.A. Sternina ,
and others.] Within the framework of the integral ap-
proach, polysemy extends both to the lexical and gram-
matical levels of the language, while polysemy is con-
sidered as “a kind of core that, by ordering and system-
atizing both vocabulary and grammar, organizes the
entire building of the language system”.

O.Yespersen denotes that using the term of "cate-
gorical polysemy", defines this phenomenon as the use

of any word meaning in different categorical functions.
As the scientist notes, the meaning of each word consists
of categorical and empirical components. When we deal
with categorical polysemy, the empirical components
are the same in both meanings: one meaning differs
from the other only in its categorical characteristic [18.
p. 173].

According to A.A.Potebnya “polyfunctionality is,
in essence, a special kind of grammatical and lexico-
grammatical polysemanticism, characterized, unlike the
latter, not by the presence of several meanings within
the same function (category), but by the union of several
functions, i.e. appointments of various orders” [8.p. 50].

Scientists distinguish three types of polysemy: lex-
ical polysemy, lexical-grammatical variation and lexi-
cal-grammatical polysemy.“Lexico-grammatical vari-
ance, which provides for lexico-grammatical polysemy
with the identity of the lexical meaning, along with lex-
ical polysemy, in which lexico-grammatical semes are
identical and semes differ lexically, form the lowest
level of word polysemy, while lexico-grammatical pol-
ysemy with polysemy as lexical and lexico-grammati-
cal, constitutes its upper, highest level. At the same time,
lexico-grammatical polysemy, which provides for poly-
semy both at the lexical and lexical-grammatical levels,
as it were, integrates, combines both lexical polysemy
and lexical-grammatical variation” [10. p. 36].

Theoretical significance of the research. It
should be noted that our study was carried out within the
framework of an integral approach to polysemy. Like
the proponents of this approach, we believe that poly-
semy exists both at the lexical and lexical-grammatical
levels.

Homonyms are traditionally understood as differ-
ent words that have the same sound composition. In a
narrower sense, homonyms are words that are identical
in pronunciation but not related in meaning [7.p.12].

In particular, L.V.Sherba defines homonymy as a
semantic relation of unmotivated meanings, which are
expressed by formally similar signs and differ in the text
using different contextual environments [11.p. 209].

According to V.l1.Abayev homonyms are “words of
the same language in the same period of its existence,
identical to each other in at least one of the components
of the expression plan, that is, coinciding in sound and /
or spelling in all or some grammatical forms [and in all
or some phonetic and graphic variants] and at the same
time differ in at least one of the components of the con-
tent plan - lexical and or grammatical semantics” [2.p.
56].

There are different ideas about the role and mean-
ing of homonymy in the language. V.I.Abayev calls ho-
monymy as "historical accident™ [2.p.70]. J.Lyons notes
that homonymy goes against the natural tendencies of
language development, erasing the distinguishing fea-
tures between meanings [21. p. 41].

According to V.l.Abayev the presence of homo-
nyms in a language is mandatory and natural, it is due to
the very nature of the language and is determined by the
conditions of its functioning as a means of communica-
tion. According to homonymy it is an objective phe-
nomenon typically called natural languages [2.p. 13].
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According to O.S.Akhmanov one of the reasons for
the emergence of homonyms is the trend of language
economy, which is a universal process due to the needs
of human thinking and communication [3.p. 69]. The
purpose of this process is to express the entire diversity
of the objective world with its complex connections and
relationships between objects and phenomena using se-
mantically capacious, but fewer linguistic signs.

Practical significance of the research. Among
the researchers of homonymy, there are discussions
about the dangers and benefits of this phenomenon for
the language. Lehrer A. considers the formation of hom-
onyms not as an enrichment of the vocabulary of the
language, but as “an unfortunate indistinguishability of
what should be distinguished” [4.p. 69]. According to
the scientist, homonyms are a hindrance to understand-
ing, except in those cases where a play on words is just
needed, for example, in puns and jokes.

As 1.V.Arnold shows that homonymy does not in-
terfere with understanding, since homonyms are delim-
ited for the listener by the context and situation [5. p.
107]. The exception is those homonyms that could be
used in the same or similar context.

According to T.Givon homonymy contributes to
the compactness of the language due to the reduction in
the number of signifiers, leading to the acceleration of
the process of encoding the message, but at the same
time it can interfere with the recipient, slowing down the
process of decoding the message [16. p. 13].

The following sources of development of homon-
ymy are distinguished:

e borrowing words from other language;

e the use of homonymous derivational affixes
[prefixes or suffixes] in derivative formations from the
same word;

e formation of compound words;

o regular sound changes that occur in the course
of the historical development of the;

o disintegration of polysemy;

e the transition of common nouns to proper
names;

e transition of words from one part of speech to
another.

e Researchers notes that the homonymy, based
on the grammatical and semantic relations between
homonyms, distinguish the following types of them:
lexical, grammatical and lexico-grammatical.

A.l. Smirnitsky defines lexical homonyms as
words that belong to one part of speech and one gram-
matical form of this part of speech, differing only in sub-
ject-logical meanings [10. p. 21]. According to V.l.Aba-
yev lexical homonyms are words that coincide in sound,
refer to the same part of speech, but which are not se-
mantically related to each other [2. p. 107]. L.B.Sherba
calls lexical homonyms two or more words of different
meanings that coincide in spelling, pronunciation and
grammatical arrangement [11. p. 68]. D.N.Shmelev dis-
tinguishes full and incomplete lexical homonyms. Ac-
cording to the linguist, full lexical homonyms are
“words of one part of speech, coinciding in sound and
spelling in all grammatical forms, but completely differ-
ent in meaning”. When inconsistency of a lexical unit
with any proposed parameter, deals with incomplete

lexical homonyms [12.p.302].Grammatical homonyms
are grammatical forms of different words.

Analyses. Some researchers define lexico-gram-
matical homonyms as similar-sounding words of differ-
ent parts of speech that are not related by lexical mean-
ings. So, A.l. Smirnitsky claims that between such hom-
onyms “there is a difference not only in terms of their
subject-logical connections, but also in terms of gram-
matical meanings” [10.p. 23]. Other linguists call lex-
ico-grammatical homonyms that appeared as a result of
the transition of words from one part of speech to an-
other.

The transition of words from one part of speech to
another is traditionally recognized as a word-formation
process, as a result of which homonyms arise different
thoughts. F.R.Palmer who claims that the converted
words are not homonyms, because in this case, there is
no break in semantic connections with consonant words
[22. p. 34]. According to, if the semantic identity is pre-
served, the conversion derivative does not form a new
lexeme A.Lehrer denotes that questions also the inter-
pretation of the transition of parts of speech as a special
kind of homonymy or word-formation process. As the
researcher notes, “during the transition of parts of
speech, the semantic connection between semes with
different categorical semes, as a rule, is preserved, as a
result of which it is hardly possible to speak of homon-
ymy in these cases accompanied by no lexico-semantic
changes. Word formation presupposes the presence of
lexico-semantic changes” [20.p.67]. D.N.Shmelev be-
lieves that "in the case of the functioning of the same
unit as different parts of speech, we are not dealing with
homonyms and word formation, but with a special kind
of polysemy - polysemy at the level of parts of speech"
[12. p. 19].

Scientists note that the issue of distinguishing be-
tween polysemy and homonymy traditionally attracts
the attention of linguists. So, A.A. Girutsky believes that
the main difficulty in distinguishing between these phe-
nomena is that many homonyms were formed as a result
of a break in the originally unified semantics of a poly-
semantic word. Another difficulty is caused by the fact
that the discrepancy between the meanings of a polyse-
mantic word occurs gradually, therefore, often in differ-
ent dictionaries the same cases are considered differ-
ently: either as the meanings of a polysemantic word, or
as homonyms. The presence of transitional steps be-
tween polysemy and homonymy is also indicated by
L.A. Novikov.

Linguists have identified several criteria for distin-
guishing between polysemy and homonymy: synony-
mous, distributive, morphological, etymological and se-
mantic criteria.

The synonymic criterion is based on the lexical fac-
tor, which consists in identifying synonymic corre-
spondences. Galkina-Fedoruk believes that if words
have different synonyms, then this is a sign that the word
has broken up into homonyms. If the same word acts as
a synonym, then we are dealing with polysemy How-
ever, there is also an opposite opinion. So, according to
M.M. Falkovich, despite the fact that different syno-
nyms can be characterized of homonyms, they can also
be identified in different meanings of the same word.
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Discussion. The distributive criterion consists in
identifying the features of the syntactic and lexical com-
patibility of words. Within the framework of this crite-
rion, homonyms are those units that differ both in mean-
ing and in a formal syntactic characteristic. However,
some linguists do not consider this criterion to be relia-
ble. So, J.Lyons believes that there are no significant
differences between the compatibility of homonyms and
the compatibility of polysemantic words, while the com-
plete coincidence of the compatibility of homonyms and
polysemantic words can only be obtained using spe-
cially selected examples [21. p. 52]. In addition, accord-
ing to F.R.Palmer the speech conditions for the func-
tioning of lexical homonyms and polysemantic words
do not have fundamental differences” [22. p. 137].

The basis of the morphological criterion is the
identification of any grammatical features that are asso-
ciated with individual meanings. Thus, homonyms are
characterized by both different word formation and
form formation, while polysemantic words form new
meanings with the help of the same affixes According
to A.Lehrer with a significant departure of meanings,
the formation of new word-formation occurs, thus, “the
formation of derivatives for meanings that have strongly
departed in meaning from other meanings of their series,
is a process that supports the formation of homonyms
from polysemantic words in the language” [20. p. 86-
87]. O.Yespersen, who points out that many cases can
be found when the disintegration of a polysemantic
word has occurred, and the derived values in terms of
structure and education turn out to be exactly the same
[18.p. 59].

The etymological criterion consists in the etymo-
logical analysis of the word in order to identify its
origin. According to V.I. Abayev only meanings that re-
fer to words of different origin can be considered hom-
onyms expresses a different opinion: “reducing homon-
ymy only to cases of etymological homonymy transfers
this phenomenon to the field of the history of the lan-
guage, while it is characteristic of its synchronous state”
[2.p. 72].

The semantic criterion consists in the presence or
absence of a semantic connection between meanings.
Despite the fact that some researchers consider this cri-
terion to be too vague and subjective. D.Cruse calls it
decisive, because. “We are talking about the delimita-
tion of the polysemy of a word and the purely lexical
homonymy of words” [15.p. 110]. T.Givon considers
the absence of a direct semantic connection between the
meanings of words coinciding in form to be a character-
istic feature of homonymy: “with homonymy, words,
coinciding in sound, do not have common elements of
meaning and linked associatively” [15.p. 340]. Accord-
ing to V.V. Vinogradov, the criterion for distinguishing
polysemy and homonymy should not be one-sided, but
integral, i.e. “displaying various aspects in the relation-
ship of consonant words” [6. p. 70-71].

In our study, we proceed from the fact that the fun-
damental criterion for distinguishing polysemy and ho-
monymy is a semantic criterion - in the presence of a
semantic connection between meanings that is really felt
in synchrony, we are dealing with a polysemantic word,
and not with homonyms.

Conclusion.

We have portrayed complex polysemy as being
ubiquitous in organizational science and have high-
lighted four research issues and one meta-issue associ-
ated with it. We also have adapted and operationalized
the reflexive method as suggested by Lehrer A. 1.V.Ar-
nold articulating it around eight reflection topics fo-
cussed on complex polysemic terms, with a view of en-
riching our comprehension of them. Polysemy and re-
flexive methods play an important part in organizational
science: polysemy because it is inherent to language and
thus central to all human activities, and reflexive meth-
ods because they prompt researchers to leave their com-
fort zone in order to face new horizons. Yet we believe
these two topics to be closely related. Indeed, the study
of acomplex polysemic research subject requires reflex-
ion at several degrees to understand its evolution
whereas reflexive methods should include reflexions on
the polysemic (simple or complex) or on the monose-
mantic character of the subject under study and of the
concepts associated with it.

References:

1. Awnronorus MupoBoil ¢punocoduu : 4 1. — M.,
1969. - T.1,u. 1.

2. AoaeB B.U. BricTymieHne Ha AMCKYCCHH TIO
Bonpocam omoHnMuH / B.M. Abaes // Jlekcukorpadu-
yeckuid cOoopuuK, Bom. V. — M.: T'oc. U3n-Bo mHO-
CTPaHHBIX U HallMOHAJIBHBIX cioBapel, 1960. — C. 71-
76.

3. .AxwmanoBa O.C. Ogepku 1o o01Iei 1 pyccKoit
nexcukonorun / O.C. AxmanoBa. — M.: Yumearus,
1957. - 2% c.

4. Apnonpa, . B. Cemantuueckasi CTpyKTypa
CJIOBa B COBPEMECHHOM AHTJIMICKOM SI3BIKE U METOOUKA
€€ UCCIICI0BAHUsL: JHUC. ... 1-pa GuIloc. HayK / APHOJIb]
U. B. - J1L, 1966.

5. Bwunorpanos, B. B. Pycckuit si3pik: ['pammaTi-
gyeckoe yueHue o cioe / B. B. Bunorpamos. — M., 1972.

6. KomyxoB B./. BBexeHue B s3BIKO3HAHHE:
VY4eb. it cTymeHToB men. WHTOB 1o crer. Ne 2101
“Pyc. s13. m uT.” — 2-¢ u31., mepepad. u por. / B.M. Ko-
nyxoB. — M: IIpocsemenue, 1987. — 288 c.

7. TloteOHs, A. A. VI3 3anMCOK MO PyCCKOM Tpam-
Mmatuke: B4 1./ A. A. [ToteOns. — M.: Hayka, 1959. - T.
1.

8. CoBpeMeHHbIi1 pyccKkuil s13bIK: yueO. aj1st Oaka-
naspoB / I1. A. Jlekanr, E. Y. Tubposa, JI. JI. Kacatkus,
E. B. KiobykoB; mop pex. I1. A. JlekanTa. — 5-¢ w31, —
M.: Opaiir, 2013.

9. Cwmuphunkuii, A. U. JIeKCHKONIOTHS aHTIIUII-
ckoro s3pika / A. Y. CmupHutkuii. — M.: Y3n-Bo mwr.
Ha MHOCTD. 3., 1956.

10. ep6a, JI. B. M30panHbie pabOTHI O S3bIKO-
3Hanuto U pouetmke: B 2 T./ JI. B. lllep6a; otB. pea. M.
W. Marycesud; JIeaunrp. roc. yH-T uM. A. A. )Knanosa.
—JI.: U3p-Bo JIT'Y, 1958. - T. 1.

11. . IImenes JI.H. Odepku mo ceMacHOJIOTHH
pycckoro si3eika / JI.H. [lImenes. — M.: [Ipocserienue,
1964. — 425 c.

12. SIxosmiok, A. H. Jlekcuko-ceMaHTHYECKHiT Ba-
PHAHT KaK CBS3YIOIICE 3BEHO MEKIY MHOTO3HAYHBIM
CJIOBOM B SI3bIKE U €ro peanu3anueid B peun / A. H. Sko-
BIOK // BectHnk YensOMHCKOro rocynapcTBEHHOTO



«COLLOQUIUM=JOURNAL.» #41(234), 2025 / PHILOLOGICAL SCIENCES 61

YHUBEpCHTETA. Cepus «Dunonorusi. 17. Jespersen O. Essentials of English Grammer /
UckyccrBoBenenue». — Yensaounck, 2009. — Bem. 36,  O. Jespersen. — London, 1946. — 387 p.
Ne 34 (172). 18. Lakoff G., Johnson M. Metaphors We Live By
13. Bauer L. English Word-Formation / L. Bauer.  / G. Lakoff, M. Johnson. — Chicago: University of Chi-
— Cambridge, 1983. — 311 p. cago Press, 1980. — 256 p.
14. Cruse D. Lexical Semantics / D. Cruse. — 19. Lehrer A. Polysemy, Conventionality, and the
Cambridge: University Press, 1986. — P. 20-40. Structure of the Lexicon / A. Lehrer // Cognitive Lin-
15. Givon T. On Understanding Grammar / T.  guistics. — 1990. — P. 207-246.
Givon. — NY: Academic Press, 1979. — 379 p. 20. Lyons J. Language and Linguistics. An Intro-
16. Haspelmath M. From space to time: Temporal  duction / J. Lyons. — Cambridge, 1981. — 356 p
adverbials in the world’s languages / M. Haspelmath. — 21. Palmer F.R. Semantics. A New Outline / F.R.

Munich & Newcastle: Lincom Europa, 1997. — 181 p. Palmer. — Cambridge: CUP, 1976. — 164 p.



62 JURISPRUDENCE / «COLLOQUIUM=JOURNAL» #T1 (237), 2025

JURISPRUDENCE

VIIK: 351.74

Bepeoa Mapia Banepiiena,

Kypcanum 3 kypcy @IIDPO/IP HITY [[ninposcbKkoeo OepaicasHo2o YHisepcumemy HYmMpiuHix cnpas
Jlazapesa Onexcanopa Jleonioiena,

Kypcanum 3 kypcy @II@O/P HI1Y [[HinposcbKkoeo 0epaicasHoeo yHisepcumemy HYmpiuHix cnpas
Konunoe Edyapo Bonooumuposuu

Buxnaoau kagedpu onepamusno-pozuykosoi disibHocmi,

Jninpoacvruii oepoicagnuil yHigepcumem HYMPIWHIX CNpas
https://doi.org/10.5281/zen0do.14910002

AHAJIITUYHI TEXHIKA TA METOJMU, IO BUKOPUCTOBYIOTBHCS JJIs1 TIPOBEJEHHSA
TAKTHUYHOI'O KPUMIHAJIBHOI'O AHAJII3Y

Bereda Maria Valeryevna,

3rd year cadet of the Dnipro State University of internal affairs

Lazareva Alexandra Leonidovna,

3rd year cadet of the Dnipro State University of internal affairs

Kopylov Eduard Vladimirovich

Teacher of the Department of operational search activities Dnipro State University of internal affairs

ANALYTICAL TECHNIQUES AND METHODS USED FOR CONDUCTING TACTICAL CRIMINAL
ANALYSIS

Anomauis.

YV cyuacnomy ceimi kpuminanenuil ananiz 8idiepae 8axciugy posib y 8UAGLEHHI ma po3ciioy8aHHi NPagonopy-
wienb. 30Kkpema, makmuyHull KpUMIHATbHUL AHANT3 3a0e3ne4ye npagooxXopOHHI opeanu HeoOXiOHoW THpopmayiero
0J11 ONePaAmMuUBHO-pO3ULYKOBOL OIAIbHOCI. BUKOPUCMAHHA AHANIMUYHUX MEXHIK ma Memo0ie 00360JI4€ CIPYKmMY-
pysamu ma OYiHIO8amu KPUMIHAIbHY IHHOpMayiio, wo cnpusic eqpeKmusHoMy pO3CLIOYSAHNIO 3/I0YUHIE.

3nauny poav y ypomy npoyeci 8idiepaioms CyuacHi mexHono2ii, maki ax aHaimudni npoepamui 3acoou, wo
ONMUMIZVIOMb AHAE3 OAHUX A NPUCKOPIOIOMb poboui npoyecu. Pasom 3 mum, kpuminanvHull ananiz mae neemi
HeOOKU, 30KpeMa 3a1edACHiCmb 8i0 0bcsey docmynHol inghopmayii ma kearigpixayii ananimuxis. Boonouac, no-
pmMamusHe pecyt08anta OKpeMUx acneKkmie KpUMIHAIbHO20 ananizy 6 YKpaiui 3anumacmscs HeOOCKOHAUM, W0
cmeopioe mpyOHOWL Y 30IUCHEeHHI NeGHUX CALOYUX Oill, MAKUX K AHANL3 IHGhopmayii npo 38’930k uu padiomexniune
0bcmedicenHs.

Le ceiouums npo neobXiOHicMb YOOCKOHANEHHS 3AKOHOO0A8CMBA Y chepi KpuminanbrHozonpoyecy. 3azanom,
iHmezpayis IHMeNeKMYanIbHUX MEXHON02I Ma HOPMAmMueHe 800CKOHANICHHS NPOYeCi8 KPUMIHAIbHO20 AHANI3Y
CRpUAMUMYMb Oiblt eeKMUBHOMY BUABTIEHHIO MA NPOMUOIT 3NI0UUHHOCTI, WO MAE GeluKe 3HaAUeHHs 0/ 3a0e3-
neyeHHs nPpagonopsioKy ma Oe3neKu 2poMaosit.

Abstract.

In the modern world, criminal analysis plays an important role in the detection and investigation of offenses.
In particular, tactical criminal analysis provides law enforcement agencies with the necessary information for
operational and investigative activities. The use of analytical techniques and methods allows you to structure and
evaluate criminal information, which contributes to the effective investigation of crimes. A significant role in this
process is played by modern technologies, such as analytical software that optimizes data analysis and speeds up
workflows.

However, criminal analysis has certain shortcomings, in particular, its dependence on the amount of
available information and the qualifications of analysts. At the same time, regulatory regulation of certain aspects
of criminal analysis in Ukraine remains imperfect, which creates difficulties in carrying out certain investigative
actions, such as the analysis of communication information or radio technical examination. This indicates the
need to improve legislation in the field of criminal procedure.

In general, the integration of intelligent technologies and regulatory improvement of criminal analysis
processes will contribute to more effective detection and counteraction to crime, which is of great importance for
ensuring law and order and the safety of citizens.

Knrouoei cnosa: Kpuminanohuii ananis, npagonopyuieniis, onepamusHo-po3uyKosa OislibHiCIb, AHAATMUYHT
Memoou, po3Cciioy8aHHs 310HYUHIE, KPUMIHANbHE NPOBAONCCHHS.

Keywords: Criminal analysis, offenses, operational and investigative activities, analytical methods, criminal
investigation, criminal proceedings.
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B cyuyacHoMYy cBiTI, JIe IPaBONOPYILIEHHS CTAIOTh
BCe OUTBIN CKIQJHUMHU Ta MiIACTYIMHUMH, POJIb KpUMi-
HAJILHOTO aHaJli3y Ha0yBae 0coONMMBOTO 3HAYCHHS. Ta-
KTUYHAN KPUMIiHAIBHUHN aHAJi3 € OJHIEI0 3 KIIFOUYOBHUX
CKJIQJIOBHX BHSIBIICHHS Ta PO3CIiTyBaHHS IIPaBOINOPY-
IIeHb, CIPSIMOBAHUM HA MiATPUMKY OIEPATUBHO-PO3-
IIYKOBOI MiSUTBHOCTI TPaBOOXOPOHHUX OpraHiB. J{is
e(eKTUBHOTO BUKOHAHHS TAKTHYHOTO KPUMIiHAJIBHOTO
aHaJi3y BUKOPHUCTOBYIOTHCS PI3HOMAHITHI aHaiTHYHI
TEXHIKH Ta METOJH, SIKi JO3BOJISIIOTH OTPUMATH HE0O0-
XinHy iH(opMaLito Ta 3pOOUTH BiIIOBIAHI BUCHOBKH.

KpuminanbHuUit aHani3 € JisUTbHICTIO CIIiBPOOITHH-
KiB ITPaBOOXOPOHHHX OPTaHiB 3 BUKOPHCTAHHS iHTeIe-
KTYaJIbHOTO HPOTPaMHOrO 3a0€3Me4eHHS Ta CHCTEM-
HOTO MiAXO0Qy om0 300py BiamoBimHOi iH(opMarii,
AQHATITUYHOTO BUBUCHHS NIEBHUX XaPAKTEPUCTHK, TCH-
JIEHIIH 3 METOK BCTAHOBJIEHHS B3a€MO3B’SI3KIB MIXK
(aktamu, TOHisIMH, SABUIIAMH, CYO €KTaMH Ta
00’eKTaMu, ONTUMI3alii yNpaBIiHHSA MPaBOOXOPOH-
HHMH OpraHaMH Ha JAep)KaBHOMY, TEPUTOPIaIbHOMY pi-
BHI Ta i/l 9YaC BUPINICHHS KOHKPETHUX 3a]a4 MPOTU/IIT
3JI0YUHHOCTI [7, ¢.16].

KpuminaiapbHUI aHAi3 € BaXJIIMBUM 1HCTPYMCH-
TOM y NPOTHUIi 37I0YNHHOCTI, OCKUIBKH JIO3BOJISIE Tpa-
BOOXOPOHHHM OpraHaMm e(eKTHBHO oOpoOIIATH Ta iH-
TEPIIPETYBAaTH BEIUKWN MacuB iHpopmarii. Bukoprc-
TaHHS I1HTENCKTYaJIbHUX TEXHOJOTIH 1 CHCTEMHOTO
miaxoy 0e3yMOBHO CIIPHSIE ITi IBUIICHHIO OTIEPaTHBHI-
CTi 1 TOUHICTI IPUUHATTS PIlICHb TpAI[iBHUKAMH TIpa-
BOOXOPOHHHUX opraHiB. Le, cBO€I0 ueproo, onTumizye
YIPaBJIiHHS NPABOOXOPOHHMMHU OpraHaMy Ha Pi3HUX
PIBHSX Ta MiABHUINYE e(hSKTHUBHICTH 3aXOIIB 13 3amo0i-
raHHsI 1 PO3CJIiIyBaHHS 3JI0YHHIB.

BapTto 3a3naunty, 1m0 Bci (HopMu aHai3y € B3a€e-
MOIIOB’SI3aHUMH, & TOMY KOJIM aHajli3 CyMpOBOXKYE
CIiI9y ¥ OIepaTHBHO-PO3IIYKOBY MisSUTBHICTH, TO BOJI-
HOYac 11 MATPUMYE Ta A€ MATPYHTS IS MPOBEICHHS
CITYUX O Ta ONEpaTUBHO-PO3MIYKOBHX 3aXOJiB. Y
XOJIi aHAJIITHYHOTO MPOIeCy 3iHCHIOETHCS OIIHKA iH-
dopmMariii moao 3MOYMHIN, Tepedir moaiid, micus Ta
yacy HOro BYMHEHHS, 3HApsAb YYHMHEHHS 3JI0YUHY
tomo. OO6ir 3a3HaueHoi iHdopmallii BigOyBaeThCs MiXkK
CJIIAYMMU ¥ OTIepaTMBHUMH TpalliBHUKAMU Ta TIOJISTAE
He JIMIIEe B HAJIaHHI i ojiepkanHi iHpopmalii, ane i B 11
aKTHBHOMY 37100yBaHHi [6,c.224].

KpuMinanpHUI aHAmi3 € HEBiJ'€MHOIO YaCTHHOIO
cydacHO{ TIPaBOOXOPOHHOI MisITBHOCTI Ta KPUMiHAb-
Horo mpaBocyans. s cdepa mociimkeHs creniamizy-
€ThCS Ha aHaji31 3JI0YKHIB, IXHIX 00CTaBHH 1 HACIIIIKIB
3 METOIO BCTAHOBJICHHS 1ICHTU(IKAIIT 3T0YMHIIIB i TTO-
JIaTIbIIIOTro Po3ciliyBaHHs crpaB. KpuMiHansHHN aHa-
i3 BaXITUBUH U1 3a0e3MeYeHHs CIIPaBeIIIMBOCTI, BH-
SIBIICHHSI Ta 3amo0iranHs 3J104rnHaM. M0KeMO BHOKpe-
MHUTH TOJIOBHI PHCH Ta CKJIAQJOBi KPHMiHAIBHOTO
aHaizy:

— CYKYIIHICTh CHCTEMAaTHYHUX aHATITHYHHX IIPO-
LIECIB;

— BUBUYCHHS IEBHUX XapaKTEPHUCTHUK 1 TEHACHIII;

— BU3HAYEHHS Ta PO3yMiHHS (OCMHCIICHHS) 3B 513~
KiB MIX KpuUMiHaIBHOIO iH(popMarieto (iHpopMmaiero
PO 3JI0YMH) Ta iHIIOIO;

— cucreMaruyHa crienudivna inpopmaniiiHo-aHa-
JITAYHA JiSIBHICTE,

— oIparfoBaHHs iH(OpMallil, Ka € CyTTEBOO IS
yHIpaBIiHHSA 00 MPUWHATTS PillICHHS;

— 3IIHCHIOETHCS 3 METOIO IONEPEHKEHHS, TPHITH-
HEHHS, PO3KPUTTS Ta PO3CIiAYyBaHHA 3JIOYMHIB abo
TPUIAHSTTS YIPaBIiHCHKUX piters [12].

BaxximMBUM acIieKTOM € IOCTIHHMI 0OMIH JaHUMH
MDX CIIJYUMHU Ta ONEPATUBHUMH TIPALiBHUKAMH, II0
CIIpHsIE€ KOMIUIEKCHOMY MiIXO/y 10 PO3KPHUTTS 3J104YH-
HIB Ta 3aTPUMaHHs NIPAaBONOPYUIHUKIB. TakuM YHHOM,
aHaJITUYHa po0OTa 03BOJISE LIBHIKO pearyBaTH Ha
3MIiHH CUTYallii Ta NiABUILYE €(PEeKTUBHICTh IPABOOXO-
POHHOT IisUTBHOCTI.

OmHUM 3 METOJIB TAKTHYHOTO KPUMIHAIBHOTO
aHaJi3y € 3aCTOCYBaHHS KPHMiHANICTUIHOTO MOHITO-
puHry. [IpenMeT MOHITOPHHTY TOBOJII Pi3HOOIYHIH, 1€
MOke OyTH: eKOHOMIYHa CHUTYyalis B KpaiHi, OKyITHA
CIIPOMOXKHICTD HACEJICHHS, CTaBJICHHS HACCJICHHS N0
MIOJITHYHHUX PYXiB, KOHKYPEHTOCIPOMOKHICTh MEBHOI
oprasizauii Ta iH. MeToJ KpUMIHaTICTHIHOTO MOHITO-
PHHTY MOYKE BUKOPHCTOBYBATHCS SIK JJISl BKUTTS 3aX0-
JIB 11010 MPOQIUIAKTUKNA KPUMIHAIBHHUX IPaBOIOPY-
LIeHb, TaK 1 U MPUHAHATTS MPOLIECYAIBHUX DillleHb
i 9ac JOCYAOBOTO PO3CIiTyBaHHSI KPUMIHAIBHHX
IIpaBOIOpPYIIEHS [5, c. 153].

AHaIi3yI049 eKOHOMIYHI, COiabHi Ta HOJMITHYHI
(akTopwm, BiH 1a€ 3MOTY IPOTHO3YBATH OTCHIIIHHI 3a-
I'pO3M Ta BYACHO BXKMBATHU 3aXOJiB AJIs X HEHWTpaiza-
mii. Kpim Toro0, pe3ynbraTa MOHITOPUHTY MOXKYTh OyTH
BUKOPHCTAaHI ISl IPUHHATTS MPOLECYaTbHNX PIIICHb Y
MeXax JAOCYZ0BOTO PO3CIiyBaHHs, 110 CHPUSE OUIBII
TOYHOMY i OOIPYHTOBAHOMY BEACHHIO KPUMIHAIBHHUX
crpas. Y MiICYMKY, IOEAHAHHS TAKTHYHOTO aHAITI3Y Ta
KPUMIHaJiCTHYHOT'O MOHITOPUHTY iIBUIIYE €(EeKTHB-
HICTh NIPABOOXOPOHHOI AiSTIBHOCTI Ta CHPUsIE KOMILIE-
KCHOMY MiJIXO/y 10 00pOTHOM 31 3II0YMHHICTIO.

KpumiHanpHMIT aHai3 € KOMIIEKCHUM IIpolie-
COM, SIKMH BHMAara€ BHKODHCTaHHS IHTENICKTYaJbHHUX
TEXHOJIOTiH. 30KpemMa, aHaJITHYHI MPOTPaMHi 3aco0H,
taki sik IBM 12 anamiTrka 3a0e3nedye MOTYKHUH aHa-
i3 1 Ha/la€ MOXKIIMBOCTI TIOZO Bi3yamizamii 3ays mija-
BUILEHHS MPOJYKTUBHOCTI aHAJITHKU Ta CKOPOUYCHHS
yacy, HeOOX1HOTO Ui TOCTaBKH BHCOKOTO 3HA4YEHHS
IHTEJIEKTY B MeXaX HaOOpIB IaHMX, SIKi LIIBHJKO 3pOC-
TarOTh B 00cs13i. Y cdepi KpuMiHaIBHOTO aHawi3y i2 3a-
CTOCOBYIOTH II€PEBXXHO 3 MPOTPAMHUMH MPOJAYKTaAMH
iBase, iBridge, iGlass, Analyst“s Workstation [8,
c.236].

AKIIEHT Ha KpHUMiHAJBHOMY aHaJi31 Ha[3BHYaiHO
Ba)XXJIMBUH y KOHTEKCTI MPaBOOXOPOHHOI JisUTLHOCTI 3
OTJISITy Ha IIMOOKHUH BIUINB, SIKUH BIH MOYKE CIIPABIIATH
HA CTPATErif0, TAKTUKY W METOAM MisUTBHOCTI MOJIIII.
HuHi kpuMiHaNbHUI aHali3 yXKe CTaB MOYaTKOM aKTH-
BHOTO BIPOBAKEHHS TEXHOJIOTIYHUX 1HHOBAIIIN IISI-
XOM ITOCTIHOTO OHOBJICHHS MTPOTPaAMHHX aHATITHIHUX
IHCTpYMEHTIB, MOJEpHi3allii TeXHIYHHX 3aco0iB, 3a-
MIPOBAKEHHSI IHHOBAI[IHHUX TEXHOJIOTIN (HAIIPUKIAI,
CUCTEM JUIS MIBUAKOTO TIEPETJIsIny W aHali3y mMatepia-
JIB Kamep CHOCTEPEKEHHs 3a JOIOMOIOI0 MpOorpamu
«Video Synopsis», iHHOBaIiHOI TeXHOJIOTii 0OPOOKH
300paxens) [2, ¢.301].

Y KOHTEKCTi TUMYacOBOTO JIOCTYITy 110 iH(popMa-
il mpo 3B'S30K, KpUMiHAJILHUIN aHalli3 BUKOHYE IIijiec-



64 JURISPRUDENCE / «COLLOQUIUM=JOURNAL» #T1 (237), 2025

NpSMOBAHHUN TMOIIYK, BUSBICHHS, (iKcamlito, BHITY-
YeHHS, YIOPSIAKYBaHHSA, aHAJi3 Ta OI[IHKY KPUMiHaJb-
Hoi indopmarii. oro MeToro € CTBOpEeHHS Ta mepeBi-
pKa TilmoTe3 Ta BUCHOBKIB IOJI0 MPOTUIIPABHUX i, a
TaKOX Iepeada diTkoi iHhopmarii moa0 onepaTuBHO-
PO3IIYKOBUX 3aXOMiB 1 CIigumx mid. 3a3HadeHi (ak-
TOPH CTAIOTh BAXXJIMBUMH y KOHTEKCTI BUKOPHCTAHHS
KPUMIHAJIBHOTO aHalli3y sIK J0Ka30Boi 0a3u y nocyno-
BOMY PO3CIIilyBaHHI KPUMiHaJIBHOTO MPOBAKEHHS [ 1,
c.21].

Hani (akTopu HAroJOUIyrOTh Ha HEOOXITHOCTI
YIOCKOHAJICHHS 3aKOHOJIABCTBA Ta METO/IB JIsITbHOCTI
s epekTuBHOT O0pOTHOM 3i 3mounHHICTIO. Kpnmina-
JHHUN aHaNi3 y MPOIEeCi TAMYACOBOTO JIOCTYITY IO iH-
(hopmariii mpo 3B’A30K Bilirpae KIIFOYOBY pOJb y BCTa-
HOBJICHHI (aKTiB Ta GOpMyBaHHI JT0Ka30Boi Oa3u. Bin
He Juiie cupusie eheKTUBHOMY BUSBICHHIO Ta OIIHII
KpHMiHAJIBHO 3HAYYIINX JIaHUX, a i 3a0e3nedye omnepa-
TUBHUI 0OMiH iH(pOpMaliero MK CIIAYMMHU Ta omepa-
TUBHUMH migpo3aiaamu. e 103Bosise 611k TOUHO OY-
JIyBaTH TiIIOTE3H, MEPEBIPATH BepCii 30UNHHOT MisIb-
HOCTI Ta MpuUAMAaTH OOIPYHTOBAaHI MpOLECyalbHi
pimeHHs. Pa3oMm i3 1IMM, aKTyaJbHUM 3aJIMIIAETHCS TTH-
TaHHS BJOCKOHAJICHHS 3aKOHOAABYHMX HOPM 1 METOJIB
pOOOTH IPaBOOXOPOHHUX OPTaHiB, IO HEOOXiTHO A
MiABUIICHHS €()EKTHBHOCTI KPUMIHAIEHOTO aHAJI3y Ta
Horo poui y IpOTHIIT 3TTOYHHHOCTI.

IIBunkuii pO3BUTOK ENEKTPOHHO-OOUYHCITIOBAIIb-
HOI TEXHIKH 1 MPOTPaMHOTO aHANITHYHOTO 3abe3rre-
YeHHs, iHPOPMaLifHIX TEXHOJIOTIH Ta iH. Jalu HOBUH
MOIITOBX JUISl PO3BUTKY iHHOBALlIHUX MiIXOJIB 1O pO-
6oTu 3 iHpopManiiHMMU MacuBamu. Yum OiIbLI Cy-
YacHilIe MporpaMHe 3a0e3MeUeHHs, TUM OLIBII MOXK-
JIMBOCTI BiJJKPUBAIOTHCS y 3AIMCHEHHI KPUMIHAIBHOTO
aHaiizy. HasBHICTh IpOrpaMHOTro aHaJiTHYHOTO 320e3-
TIEYCHHS], & TAKOXK BMIHHS HOr0 BUKOPHUCTOBYBATH € OC-
HOBOIO KPHMiHAIBHOTO aHami3zy. OCOOMMBY pONb MpH
BOMY BiJlirpae 0coda TOro, XTO 3IHCHIOE KPpUMIiHAITb-
HUH aHaji3, Ioro KpeaTuBHICTh, KMITIMBICTh, JOTiYHE
MucieHss [4, ¢.32].

TexHONOTIYHUI PO3BUTOK BiAKPUBAE HOBI IeEpC-
MEeKTUBYU ISl KPUMIHAJIBHOTO aHai3y, ajie BOJHOYAC
CTaBUTh MEpPE]] aHATITHKAMH HOBI BHKJIUKUA. BMIiHHS
MPaBUJIBHO 3aCTOCOBYBATH Cy4YacHi MPOrpaMHi 3acodwu,
KPUTHYHO OL[IHIOBATH OTPHMaHi pe3ysbTaTh Ta Kpea-
TUBHO MIJXOIWUTH 0 BUPINICHHS 3aBJaHb € KIIIOYO-
BUMH (pakTopaMu e(eKTHBHOI aHANITUYHOI POOOTH.
Came noeTHaHHS TEXHOJIOTIYHUX MOXKIIMBOCTEH 1 Ipo-
(heciliHOT KOMITETEHTHOCTI (axiBILIiB 103BOJISIE 3a0e311e-
YUTH SKICHUH aHaii3 iHpopMallii, 1o B KIHIEBOMY ITi-
JICYMKY CIIpHSI€ TiJBHIIEHHIO €(EeKTHBHOCTI IIPaBO-
OXOPOHHOI AisSITBHOCTI Ta GOPOTHOHM 31 3IIOYMHHICTIO.

Benuka IiHHICTP TaKTHYHOTO KPUMIHAIBHOTO
aHai3y TOJsITae B TOMY, IO BiH € crenu(igHo0 crc-
TEMOIO 3BOPOTHOTO 3B’s3Ky. T0oOTO oTprmana iHdop-
Mallisi 3HOBY JIa€ MiJICTaBU CYIUTH MPO T€, HACKIIBKU
rMOOKO BUBYEHI 3JI0YMHHI MPOSIBH, aJeKBATHO 3p00-
JIeH1 BUCHOBKH, ONTHMAJILHO CTJIAHOBaH1 3ax0,11 60po-
THOM 31 3JIOYMHHICTIO Ta HACKUIBKU IIi 3axonu Oyiu
epexTuBHUMU. Pi3HI METOIM KPUMIHAJIBLHOTO aHAII3y
MOXHa 3aCTOCOBYBaTh 0e3 OyAb-sIKMX KOMII IOTEpiB.
OpHak aHaii3 0e3 BUKOPUCTAHHS KOMIT FOTEPIB 3aiiMae
Habarato Ouible Jacy, 0OMeXye KUIBKICTh JaHUX, sIKi

AQHAITUK 3aTHUH 00pOONTH, 2 BUKOHAHI BPYYHY 3BiTH
1 JiarpaMd CTBOPIOIOTH 30BHIITHE BPaKEHHS MEHII
mpodeciitanx [3, ¢.325].

OTxe, KpIMiHATBHAHN aHAII3 € TIOTYKHUM 1HCTPY-
MEHTOM y 60pOTH0i 31 3T0YHHHICTIO, SIKUI JO3BOIISIE HE
JIUIIe TIUOIIe po3yMiTH KPUMIHOTEHHY CHTYAIlio, a i
OIIEpaTHBHO pearyBaTH Ha HOBI BHUKIHMKH. Bukopmuc-
TaHHS CyYacHUX iH(pOpMauiiHUX TEXHOJOTIH Ta Ipo-
IPaMHOTO aHATITUYHOTO 3a0e3MeYeHHs 3HAYHO MOKpa-
LIy€ SIKICTh 00POOKHU aHMX, CIPUSIE BUSBICHHIO 3aK0-
HOMIPHOCTEH 1 3B’SI3KiB MK MOJIsIMH, 00’€KTaMH Ta
cy0’ekTaMu 3104MHHOI AisibpHOCTI. Kpim Toro, iHTer-
patiist aHaJIITAYHIX METOJIB Y CIiI9y Ta OTEePaTHBHO-
PO3IIYKOBY IisUTEHICTH JO3BOJIAE ITiIBUIIATH (EKTH-
BHICTh IIPOIECY PO3CIiAYBaHHA Ta MPUHHATTS IpOIIe-
CyaJbHUX PIllICHb.

Bopmnouac, monpu 3HaYHHUN MOTEHIa KpUMiHa-
JIBHOTO aHAJII3y, 10T0 MOXKIIMBOCTI HE 3aBXKIH BUKOPH-
CTOBYIOTHCSl HAJIS)KHUM 4MHOM. [Ipo0iemu, noB’s3aHi
3 TPaBOBUM PEryJIIOBaHHSIM 3aCTOCYBaHHS aHaJiTH4-
HUX METOJIIB, BIICYTHICTh €IUHKUX CTAHIAPTIB Ta HEJO0-
CTaTHA MiAroToBKa (haxiBLiB CTPUMYIOTh MOBHOIIHHY
IHTETrpaIlifo aHAITHYHUX MiXO0/IB Y IPAKTUYHY HisTb-
HICTh IPAaBOOXOPOHHUX OpraHiB. BaximBy poinb Biir-
pae # moacekuii pakTop: eeKTUBHICTH aHAII3Y 3aje-
JKATH HE JIMIIE BiJ TEXHIYHMX MOXKIHMBOCTEH, a ¥ Bix
po¢eCiifHOI i ATOTOBKH, JIOT1YHOTO MUCJICHHS Ta Kpe-
ATHBHOCTI aHAJIITHKIB.

Jis mofanpmoioro po3BUTKY Ta BIPOBAIKEHHS
KPUMIHAJIBHOTO aHalli3y B IIPAaBOOXOPOHHY IPAaKTHUKY
VYKpaiHu JOUiIBHO BXKMBATH HACTYIIHI 3aX01u: 3a0e3-
NEYUTH cTane Ta crabinbHe (iHAHCYBaHHS; MOCTIIHO
MiBUIYBATH KBami(ikamifo KpUMiHAJIBHUX aHATITH-
KiB; MPOBOJIMTH OCTiIHHY PO3POOKY HOBUX Ta MOJIEp-
HI3aI[{I0 HASBHUX TEXHIYHUX 3aCO0IB, BIPOBAHKYBATH
IHHOBAIiIfHI TEXHOJIOTIi M1 OOpOTHOU 3 Kibep3moun-
HaMH; pO3IMINPIOBATH c(hepy 3aCTOCYBAHHS KPUMiHAIb-
HOTO aHaJi3y SK MO3UTUBHOIO YMHHHUKA y MPOTHUIT Ki-
Oep3TOYMHHOCTI Ta PO3MIUPIOBATH Horo reorpadito 3a-
crocyBanHs [11]. PosrmsHyTi HaMu TUTaHHS HOCSTH
JVMCKYCIHHMI XapakTep Ta OTpe0yI0Th 0OTOBOPEHHS 3
METOI0 iX TOJANIBIIOTO BJOCKOHAJICHHS B IMPaKTHYHIN
JUSUTBHOCTI 1010 TOTIEPEHKEHHS, BUSBJICHHS 1 PHITH-
HEHHS 37109uHIB [9].

Ci1iJ1 3a3Ha4YMTH, 1[0 YMOBU ChOTOJICHHS BKa3y-
I0Th Ha HEOOXIiJTHICTH MEeperisay HOPMaTHBHO-TIPAaBO-
BOTO 3a0e3MedeHHs TiSIbHOCTI OPTaHiB Ta MiAPO3ALIiB
HarmionaneHoi momimii, 3alydeHUX JO BHSBICHHSA Ta
po3ciigyBaHHs 37104KHIB. Kpim Toro, Ha choroaHi ic-
HY€ HeOOXiJHICTb 3aIpOBaKEHHsI BiIOBITHNX KypCiB
MiABUINCHHS KBaTi(hiKalii MpamiBHAKIB TAKHX OPraHiB
Ta migpo3ainis [10 c. 51].

VY cydacHOMY ITU(PPOBOMY CYCIIIBCTBI, /i¢ BUKO-
PHUCTaHHS COLIANBHUX MEPEX, MECEH/DKEPIB Ta 1HIINX
iHTepHET-pecypciB HabyBae Bce OIIBIIOrO 3HAYEHHS,
AHATITHYHI TiAPO3IUIM CTAlOTh BAaXIUBUMH Yy PO3K-
PUTTI 37109HMHIB. MalCTepHICTh y KOPUCTYBaHHI iHTEp-
HeT-pecypcamu Ta 0a3aMu JaHUX BHUMArae crielliajib-
HUX 3HaHb, HABUYOK Ta yMiHb. Lle migkpecmtoe He0O-
XIJHICTh IOCTIAHOI CaMOOCBITH aHAJITHKIB, IXHHOTO
MOCTIHHOTO MiJBUIICHHS KBajidikalii i y4acTi B Bij-
MOBIZIHUX HAaBYAJBHUX 3aX0Jax Ta TpeHiHrax. Jorpu-
MaHHS BHIIE3a3HAUYEHOTO aJTOPUTMY Ta BPaxyBaHHS
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0COOJIMBOCTEH TPOLIECY AOCIHIPKECHHS JO3BOIUTH ITiJI-
BHIITUTH PE3YJIbTATUBHICTh aHATITUIHOI podoTtu [11].

TakuMm 9WHOM, UIA TiABHIICHHS €(PEKTHBHOCTI
KPUMiHAJIBHOTO aHANi3y HEOOXiTHO HE JHIIE BIOCKO-
HAJIFOBAaTH TEXHIYHE 3a0e3MeUeHHs, a i po3poOIATH Ui-
TKi TIPaBOBiI MEXaHI3MH HOTO 3aCTOCYBaHHS, CIIPHATH
HABYAHHIO CITEI[IAJIICTIB Ta I ABUIEHHIO IXHBOI KBaJIi-
(hikarii. JIvie KOMIUTEKCHUIA MAXIA 10 PO3BUTKY KpHU-
MIHAJIFHOT'O aHaJi3y J03BOJIUThH 3a0C3MCUNUTH SAKICHUI
30ip, 00poOKy Ta BUKOpHCTaHHS iH(opMmanii 1 ede-
KTUBHOI IIPOTHU/IIT 3JIOYMHHOCTI.
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PROCEDURE FOR RESPONDING TO REPORTS OF MISSING CITIZENS, ORGANIZING THEIR
SEARCH

Anomauis.

Cmamms npuceauena ananizy NOpsAOKY peasy8anHs HA 3ds6uU Npo 0e38iCHe 3HUKHEHHS 2POMAOAH mda op-
eanizayii ix poswyky. /JocniodceHo HOpMamueHoO-npPasosy 6azy, o pe2iameHmye NPUUHAMMms ma peecmpayio
MAKux 3asa6, a MAaKodC Al2opUmm Oiti NPABOOXOPOHHUX OP2AHI8 HA PI3HUX emanax po3utykoeoi OisnbHOCMI.
Pozenanymo xniouoei npobremu, 3 AKuMU CMUKAIOMbCA NPABOOXOPOHHI Opeanu nid yac opeauizayii noutyxy
SHUKAUX OCID, BKIIOYAIOUU NUMAHHS MIJCBIOOMUOI 83AEMOOIL, BUKOPUCIANHS CYUACHUX THHOPMAYIHUX MEXHO-
J102iU ma MidcHapoonoi cnienpayi. Ilpoananizo8ano YuHHi Mexanizmu po3uyKy ma 3anponoHo8aHO WAAXU iX YOOC-
KOHANEHHSI 3 MEeMOIo NiOGUUEHHS e(PeKMUBHOCI MA 3aKOHHOCII 8i0N0GIOHUX 3ax00i6. Ompumani pe3yrbmamu
MOodICymb Oymu KOPUCHUMU 018 NPAYIBHUKIE NPABOOXOPOHHUX OP2aHi8, 3aKOH00A8YI8 ma 0OCIIOHUKIE ) cpepi
KPUMIHATILHO20 Npoyecy ma npas 1ioouHu.

Abstract.

The article is devoted to the analysis of the procedure for responding to reports of missing persons and
organizing their search. The legal framework regulating the acceptance and registration of such reports, as well
as the algorithm of actions of law enforcement agencies at different stages of search activities, is studied. The key
problems that law enforcement agencies face when organizing the search for missing persons are considered,
including issues of interagency cooperation, the use of modern information technologies and international coop-
eration. The current search mechanisms are analyzed and ways of improving them are proposed in order to in-
crease the efficiency and legality of the relevant measures. The results obtained may be useful for law enforcement
officers, legislators and researchers in the field of criminal procedure and human rights.

Knrouoegi cnosa: 6e36icno 3Hukai 0coou, po3utyk 3HUKIUX ePOMAOH, pea2yB8anHs Ha 346U, NPABOOXOPOHHI
OpeaHu, KPUMIHATbHULL npoyec, ONepamusHO-PO3ULYKOGI 3axoou, IHpopmayitiHi mexHonoeii, mixcgioomua
83a€MO0isl, MIZCHAPOOHA CNIGNPaysl, YOOCKOHAEHHS 3AKOHOOA8CMEA.

Keywords: missing persons, search for missing citizens, response to applications, law enforcement agencies,
criminal process, operational and investigative measures, information technologies, interagency interaction, in-
ternational cooperation, improvement of legislation.
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VY cydyacHMX yMOBax IHMTaHHS pearyBaHHS Ha 3a-
SIBH TIPO O€3BiICHO 3HUKHEHHS TPOMAJISTH Ta OpraHi3allis
iX po3mIyKy HaOyBalOTh OCOOIMBOI aKTYaIbHOCTI. 3HH-
KHEHHSI JIIOJIeH MOKe OyTH CIIpHYMHEHE Pi3HHMHU 00-
CTaBMHAMH, BKJIIOYAIOYM KPHUMiHAIBHI IPaBOIOPY-
IIICHHS, HEIIaCHI BUITAJKH, BTPATy 1aMm’sti abo 1obpo-
BUTHHHH BifXif 3 MicId pokuBaHHA. [IpaBooxopoHHI
OpPTraHH CTHKAIOTBCS 3 YHCICHHMMH BHUKIUKAMU Yy
cdepl po3UIyKy 3HUKIUX OCi0, 110 MOTpedye yI0CKO-
HaJICHHS! HOPMaTHBHO-TIPABOBOT'O PETyJIFOBaHHS, METO-
JIIB Ta MEXaHI3MIB B3a€MO/IIT MiK ICP)KAaBHIUMH YCTAHO-
BaMHM Ta TPOMaJIChKICTIO.

Teopernuny 6a3y DOCITIKEHHSI CTAaHOBJIATH HaYy-
KOBI ITpalli, IPUCBAYCHI IPABOBUM aCIIEKTaM PO3IITYKO-
BOI IiSUTBHOCTI, KPUMIHOJIOTIYHOMY aHaNi3y BHIAAKIB
0e3BICHOTO 3HUKHEHHS Ta €(PEKTHBHOCTI MPaBOOXO-
POHHUX 3aXO0.iB y il cdepi. 3okpema, e podoru O.
M. bangypku, M. B. 'onoska, B. B. Kosanenka, /1. C.
JIyk’sanst, FO. B. Oprosa, C. 1. CreneHka Ta iHIIHX.
AHani3 1aHuX J0CIIDKEHb J03BOJISIE BUSBUTH OCHOBHI
npoOJieMH Ta HaIpsSMH yIOCKOHAJICHHS TPOLECy Po3-
HIYKY 3HUKJIHMX 0Ci0. 3HayHy yBary NpHIiIEHO TaKOXK
Cy4acHHM TEHJCHILIAM y cdepi po3IIyKOBOI MisUIbHO-
CTi, 30KpeMa pO3BHUTKY IU(DPOBUX TEXHOJIOTIH, SKi MO-
JKYTh 3HAYHO MiABUIINTH €()EKTUBHICTH ONEPATUBHHUX
3aXO0iB.

Cuin 3a3Ha9nTH, 0 3akoH Ykpainu “TIpo omepa-
TUBHO-PO3IIYKOBY™ IisUTBHICTH YacTHHOW | cTartTi 6
PETYIIOE TiACTaBH AJISI TPOBEICHHS ONEPaTUBHO-PO3-
IIYKOBOI JiSUILHOCTI, OJHIEI0 3 HHUX €: 0ci0 Oe3BiCHO
BiCYTHIX [1, cT.6]

PearyBaHHA Ha 3a5BU ITPO 3HUKHEHHS 0Ci0 € CKIa-
JTHUM TIPOILIECOM, L0 BKJIIOYAE PEECTPALII0 3BEPHEHHS,
NepeBipKy 0OCTaBUH, MPOBECHHSI MOITYKOBUX 3aXO0/IiB
Ta 3aJIy4eHHsI JOJATKOBUX PECYPCIB y pa3i He0OXiTHO-
CTi. 3rifiHO 3 YMHHUM 3aKOHOAABCTBOM YKpaiHH, Op-
ragn HamionaneHol mouminii 3000B’s3aHi  HEraHO
NPUIMaTH 3asBU PO 3HUKHEHHS 0Ci0, IPOBOANTH TIep-
[IOYEPTOBi 3aX0/JM Ta B3aEMOJISATH 3 IHIIUMHU BiJOM-
CTBaMH Ta OpraHi3allissMH JUIS BCTAaHOBJIEHHS MicIie-
3HaXO/KCHHS 3HUKJIOI ocoOu. 3okpema, 3akoH YKpa-
inu “TIpo HauioHanbHy nosiiiro” BU3HAYa€E ITyHKTOM 5
4acTUHOIO 1 cTaTTi 23 OCHOBHI NOBHOBAXXEHHS TOJIILIIT,
cepell AKHX €: 31iHCHEHHs CBOEYACHOTO pearyBaHHs Ha
3as1BU Ta MOB1IOMJICHHS PO KPUMiHAIIbHI, aAMiHICTpa-
TUBHI IpaBomopymenHs abo moxuii [3, cr.23].

HarmionaneHa nosimist Yxpainu, 30kpema ii kpumi-
HaJIbHA TOJIIIIisl, OTIEPATHBHI MiAPO3LIH, a TakokK [ep-
JKaBHA NIPUKOP/IOHHA cityx0a, HarioHansHa reapais ta
IHII OpraHy MaroTh BIJNOBIJHI IIOBHOBaYKEHHS L1010
oprasizauii Ta NpoBEJECHHS PO3LIYKOBHX 3axoxiB. Jlo
[IUX 3aXO/JliB HAJICXKATh aHAaJi3 BiJICO3aIHUCIB, IEPEBipKa
TeJe(OHHUX 3’€JHAHb, OMUTYBAHHS MOXJIMBHX CBij-
KiB, CIIBIIpANs 3 POAWIAMH Ta TPOMAACHKICTIO, BHUKO-
pHUCTaHHS CHENiadbHUX TEXHIYHHUX 3aco0iB Ta 3aiy-
4eHHS cIy)k00BUX cobak[5, c. 162]. [fonatkoBo, edek-
TUBHICTh PO3IIYKY 3HAYHOIO MIipOI0 3aJeXKHUTh BiJ
TICHOI KOOpAMHAMI] MiX MPAaBOOXOPOHHUMH CTPYKTY-
paMu Ta MD>XHApOIHMH OpraHi3alisiMH, TAKUMHU SIK [H-
Tepnoi Ta €BpOIoi.

3a yacu MOBHOMAcWITaOHOTO BTOPTHEHHS pd 10
VYKpaiHu ciiJl JOTPUMYBAaTUCh JyMKH, IO NPOOJIeMy
HalliOHAILHOTO PO3BUTKY HAIIOI JiepkaBH, 11 Oe3nexy

HEOOXITHO pO3IIIAJaTH 3 ypaXyBaHHIM PEIbHUX Iep-
CIIEKTUB y TEOTOIITHYHIN CTPYKTYpi cBiTY [4, c. 108].

[IpaBoBa OCHOBa AISUTFHOCTI OO PO3MIYKY Oe3-
BiCHO 3HHKIINX 0Ci0 Bu3HaueHa y KpuMmiHamsHOMY TIpo-
mecyaitbHOMY Kofekci Yipainu, 3akoHi Ykpaiau «I1po
Hamionansny nominitoy, 3akoHi «IIpo onepatuBHO-po-
3IIYKOBY TiSUTBHICTY Ta IHIOINX HOPMATHUBHHUX aKTax.
BopHowac mpakTuka mokasye, IO iCHYe HHM3Ka Hpo-
OneM, SIKi yCKJIaJHIOIOTh e()eKTUBHE pearyBaHHS Ha
Taki 3asBU. J[0 HUX HajekaTh OIOPOKPATHYHI MpOIe-
IypH, HenocTtaTHe (iHAHCYBAHHS IMOUIYKOBHX OTepa-
1iif, 0OMEKEHICTh AOCTYITy 10 IEBHUX 0a3 JaHUX, a Ta-
KO HEJIOCTATHS KOOPAWHAIIISI MK PI3HIMH IIPaBOOXO0-
POHHUMH OpraHammu. BincyrHicTh €IMHOTO
LEHTPaII30BaHOTO PEECTPY 3HUKIMX OCiO TaKOXK CTBO-
PIO€ TPYAHOLI Y CUCTEMaTH3alii TaHUX Ta ONepPaTHB-
HOMY 0OMiHi iHpopmamieto [6, c. 78].

OkpeMo CIi 3a3HAYATH BAXIIUBICTH B3a€MOIIi
MIPaBOOXOPOHHUX OpraHiB i3 rpoMajchKicTio. Bonon-
TepchbKi oprasizauii, 3acobu mMacoBoi iHdpopmamii Ta
uudpoBi mIathopMu BiIirpaoTh 3HAUHY POJb y HPO-
1eci momryKky 3HuKIux oci6 [7, ¢. 93]. BupoBamkeHHs
IU(PPOBUX TEXHOJIOTIH, TAKUX K CIEIiaNni30BaHi MOOi-
JIbHI JIOJIaTKM, CHUCTEMH pO3IMi3HaBaHHs OOIMYYs Ta
aHANMITHYHI 0a3W JaHUX, CIPUSE OUIBII OIEPATHBHOMY
pearyBaHHIO Ta MiJBUINECHHIO ¢(peKTHBHOCTI MOIIYKO-
BHIX 3aX01iB [8, ¢.89].

OxpiM IIBOTO, COIiabHI MEPEXkKi CTaId BasKIIH-
BHM IHCTPYMEHTOM Yy PO3MIOBCIOMKEHHI iH(opMarii
PO 3HMKJIMX OCIO, IO JI03BOJISIE 3HAYHO PO3IIMPHUTH
KOJIO 0Ci0, SIKi MOXKYTh HaJjaTH KOPHUCHI BiJOMOCTI ISt
po3uiyky [9, ¢.38]. 3HayHy yBary ciijJ| NpUAIIUTH Ta-
KO MDKHapOJTHOMY CITIBPOOITHUIITBY, OCKUIBKH JEsIKi
3HUKIJII 0COOM MOXYTh ONMHHUTHUCS 38 MeXaMH YKpa-
THA. Y49acTh y MDKHApOAHUX IporpaMax MOIIyKy, 00-
MiH iHpOpPMAII€ 3 IHO3EMHUMH IIPABOOXOPOHHUMHU
OpraHaM¥ Ta CHPOILICHHS NPOLENyp eKCTPaaMIii Mo-
KYTh CYTTEBO MIABHIINTH €(PEKTHBHICTH PO3MmyKy [ 10,
c. 45].

Hanaromkenns B3aemMozii MK IpaBOOXOpOH-
HUMH OpPTaHaMH Pi3HUX JEPXKaB Ta BIPOBA/KCHHS €11~
HHUX CTaHJApTiB PO3IIYKOBUX 3aXOZIB Ha MDKHApOI-
HOMY DiBHI MO)K€ 3HAYHO MOKPAILTUTH Pe3yIbTaTH PO-
6otu y miii chepi. Po3rsim mpoOSeMHHX acleKTiB
NOIIYKY 0€3BICHO 3HMKJIMX OCIO CBIIYMTH MpO HEoO-
XIHICTh YAOCKOHAJICHHS HOPMAaTHBHO-TIPABOBOTO pe-
TYJIIOBAaHHS, PO3LIMPEHHS MOMIIMBOCTEH BHKOpHC-
TaHHS Cy4aCHHX TEXHOJIOTiH Ta HaJIaro/PKEHHS MIKBi-
JnoMyoi criBmpari [11, . 36].

VY nmepcreKkTUBi BaXJIMBUM HaINpsSMOM BJIOCKOHA-
JIeHHs poOO0TH B 1ii cepi € BOpOBaIIKEHHS €IMHOT 3a-
raJpHOICPIKaBHOT 0a3u NaHWX 3HUKIIUX 0Ci0, sKa O Mi-
CTWIa iH(POpPMAII0 MPO BCi BUMAAKH, JO3BOJSIOUH
MIPOBOJIUTH AHANITHYHI JOCTI/UKCHHS Ta KOOPIUHY-
BaTH MOUTyKOBi omepamii [12, ¢.47]. BaxxnmuBum kpo-
KOM € PO3IIMPEHHs] HaBYaJIbHUX MPOrpaM JJisl TpailiB-
HUKIB IPABOOXOPOHHUX OPTaHiB, M0 JO3BOJIUTH Ii/IBH-
OUTH PIBEHb IXHBOI MIATOTOBKM Ta €(PEeKTHBHICTH
po3urykoBux 3axomis [13, c. 35].

[lle oqHMM Ba)KJIMBUM HaNpsiIMOM HayKOBHX JIOC-
JIDKEHb I1i€1 TEMH € aHali3 Ta OIliHKa ¢(peKTUBHOCTI
nmporpam Ta iHILIaTHB, CIPSIMOBAaHMX Ha IIOIEpe-
JUKEHHsSI BHITQIKiB Oe3BiCHOro 3HUKHEHHs ocib. Ile
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MOX€ BKJIIOYATH OLIHKY €()EeKTHBHOCTI OCBITHIX KaM-
MaHiH, mporpam 3 MiABUINECHHS 0013HAHOCTI TPOMAaJICh-
KoCTi mpo Oe3mneKy Ta npodiTakTHKy 3HUKHEHb, a Ta-
KOJX ITPOTpaM COIiaIbHOI Ta ICHXOJIOT1YHOI M ATPUMKHI
JUISL BPa3JIUBHX TPYT HACEICHHS.

Kpim Tor0, Ba)KIIMBUM aCTIIEKTOM HAyKOBHUX JTOCIIi-
JUKEHB € BIBUCHHS Ta aHaJi3 (akTopiB pu3uKy Oe3Bic-
HOTO 3HUKHEHHs oci0. Lle Moxke BKIrouaTu aHaji3 co-
[IaJIbHO-CKOHOMIYHUX YMOB, SIKi CHpPHUSIOTH BUHHUK-
HEHHIO TaKMX CHUTyalill, a TaKoXX BHBYCHHS
neMorpagiuHuxX Ta reorpadiuHUX acleKTiB ILbOTro
sBuina. Jlochmi/KeHHsT MOXYTh TaKoX BKJIFOYAaTH BH-
BUCHHS MPAKTHUK Ta CTPATeTidl B iHIINX KpaiHaX 100
po3mryky 6e3BicHO 3HHKIUX 0cib. [TopiBHANEHMIT aHa-
J1i3 MO>Ke TOTIOMOT'TH i1eHTH(]iIKyBaTH HalKpaIi mpak-
THKH Ta METOJM, SIKI MOJKHA BIIPOBAaJUTH IS MOKpa-
mieHHs epeKTUBHOCTI poOOTH B IaHill KpaiHi.

3araiom, HayKOBi TOCTIKCHHS Y cepi po3UIyKy
0€3BiCHO 3HMKJIHMX OCi0 € BaKJIMBUM IHCTPYMEHTOM
JUISl PO3YMIHHS Ta BUPILIEHHSI Li€1 CKIIaIHOT IPOOJIEMH.
IIT¥poKuil CrIeKTp NUTAaHb, U0 BUBYAIOTHCA Yy paMKax
TaKUX JIOCIIKCHb, JO3BOJISE 3pOOUTH 3HAYHHIA BHE-
COK Y MOKPAIL[EHHS CUCTEMH PO3ILIYKY Ta 3aXUCTY IpaB
JIFOJIUHY, 3a0e3Medyroun OUIbIl e(heKTHBHY MiATPHUMKY
JUIA ciMe# Ta CHUTBHOT, IO CTUKAIOTHCS 3 IIEI0 TPO-
Omemoto.

JlomaTKOBUM HampsIMOM IOCIiIKEHb MOXE OyTH
aHaJIi3 BUKOPUCTAHHS Cy4aCHHX TEXHOJIOT1H JUIA Torre-
pPEeIKCHHS BUMAIKIB O€3BICHOTO 3HUKHEHHS Ta 3a0e3-
TIEYCHHS MIBUAKOTO pearyBaHHA y pasi HaA3BHYAHHHUX
curyaiid. Hanpuknaz, [ociiKeHHS MOXYTh CIIPSMO-
BYBAaTHCsl HA BUBYCHHS €(EKTUBHOCTI CHCTEM MOHITO-
PHHTY Ta TPEKIHTY, SKi BAKOPUCTOBYIOTHCS JJIsl BiICTe-
JKEHHSI pyXy Jfo/iei, ocobnuBo Aiteit abo ocib 3 iHBa-
minHicTIo. TakoXK BaXXJIMBHUM acleKTOM MOXe OyTh
BUBUCHHS BIUIMBY COLIAIFHUX MEPEX Ta OHJIaWH-TIIa-
T(hopM Ha moImMpeHHs iHpopMaIii Ipo BUIa KU Oe3Bi-
CHOTO 3HHKHEHHS Ta MOOUTI3aIlil0 TPOMaIChKOCTI IS
MOITYKY 3HUKIHX 0ci0. JlochmimkeHHs B Hill oOyacTi
MOXYTh JAOMOMOTTH PO3poOuTH e(eKTHUBHI cTpareril
KOMYHIKaIii Ta MoOiii3alii rpoMagcbKOCTi, IO CIpHs-
THUME IIBUJIKOMY PEearyBaHHIO Ta 301IbLINTh IIAHCH Ha
ycmimHui po3myk [15].

Cnij 3a3Ha4UTH, 10 YMOBU ChOTOJICHHS BKazy-
I0Th Ha HEOOXIIHICTh TMeperiisily HOPMaTHBHO-IIPABO-
BOTO 3a0e3neueHHs! isUTbHOCTI OPTaHiB Ta MiAPO3ILTIB
HanionansHOT moiii, 3ay4eHrX 10 TIONMYKY 3HUKITUX
0cib Ta po3ciiryBaHHS BOEHHHX 37104MHIB. Kpim Toro,
Ha ChOTOJIHI iICHy€e HEOOXITHICTh 3alpoBaKEHH BiJl-
MOBITHUX KYPCIB MiIBUIIICHHS KBamiikamii mpamniBHu-
KiB TaKUX OpraHiB Ta miapo3niiis [14 c. 51].

BHCHOBKY JOCHI/DKEHHS CBiIYaTh MPO HEOOXif-
HICTh PO3IIUPEHHS NOBHOBAXEHb IPABOOXOPOHHHX
oprasiB y cdepi po3nryky 0e3BiCHO 3HUKIUX 0OCi0, TO-
CWJICHHS BiJIOBIaTbHOCTI 3a HECBOEYACHE peary-
BaHHS Ha 3asBM NPO 3HUKHEHHS, a TaKOX PO3POOKY
JIep)KaBHUX MPOrpaM MI0/0 3a0e3NeueHHs] pecypcHOl
MiATPUMKH TTOITYKOBHX 3aXOiB. 3aIIPOBaKCHHS KOM-
TUIEKCHOTO TIJIXOJy A0 BUPINIEHHS 3a3HaYeHUX IIPO-
OseM crpuATUME MiIBUILEHHIO €()EKTUBHOCTI IOIIYKY
3HUKJIMX 0Ci0 Ta 3axucTy npas rpomajsH. Kpim rtoro,
AKTHBHE BUKOPHCTAaHHS Cy4acHHMX TEXHOJIOTIH, ITi/IBU-
HICHHS PiBHA 0013HAHOCTI TPOMAJISH MO0 MPOICTyPH

TIOJIaHHSI 3a5IB IIPO 3HUKHEHHS Ta 3aJIy4eHHS BOJIOHTEP-
CBKHUX OpraHi3allii J0 MONIYKOBOI MisSTbHOCTI J03BO-
JIUTH 3HAYHO TIOKPALTUTH PE3yIbTATH Y Cepi po3UIyKy
ocib.
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HISTORY OF THE DEVELOPMENT OF OPERATIONAL SEARCH ACTIVITIES

Anomauis.

Y ecmammi docnioaceno icmopiio po3gumky onepamugHoO-po3uLyKo8oi OisLIbHOCIIE K BANCIUBO20 HANPAMY
npasooxopounoi disnvnocmi. Ilpoananizoeano egonioyito Memooie i 3acodig onepamusHo20 NOWYKy 8i0 PAHHIxX
icmopuunux hopm 00 CyUACHUX MEXHONIOLIYHUX THCMPYMeHmis. Po3ensanymo Kiouosi emanu CIaHo6IeHHs one-
PAMUBHO-PO3ULYKOBOI OISIbHOCIE 8 PIZHUX 0epicasax, 30Kpema po36UnoK NpagoOXOPOHHUX OP2aHie, HOPMAmu-
8HO-NPABOBY 6A3Y MA 6NAUE HAYIOHATLHUX | MIdCHapOOHUX hakmopie. Ocobnusy ysacy npudineHo poni mexuiu-
HO20 npozpecy ma yugposux mexHono2iti y 600CKOHANEHHI Menmoodie onepamugHoi pooomu.

Abstract.

The article examines the history of the development of operational and investigative activities as an important
area of law enforcement activity. The evolution of methods and means of operational search from early historical
forms to modern technological tools is analyzed. The key stages of the formation of operational and investigative
activities in different states are considered, in particular the development of law enforcement agencies, the
regulatory framework and the influence of national and international factors. Particular attention is paid to the
role of technical progress and digital technologies in improving operational work methods.

Knrouosi cnosa: onepamuero-po3uiykoea OisLIbHICMb, ICIMOPIs PO3GUMKY, NPABOOXOPOHHI OP2aHU, KDUMIHA-
JIBHUTL PO3WIYK, CREeYCTYHCOU, ONepamueri Memoou.

Keywords: operational and investigative activities, history of development, law enforcement agencies,
criminal investigation, special services, operational methods.
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OnepaTtuBHO-po31ykoBa AisuibHICTE (OP/]) € Ba-
JKIIUBOIO CKJIJI0BOIO IIPABOOXOPOHHOI CHCTEMH, CIIPS-
MOBAHOIO Ha MOTEPEKECHHS, PO3KPUTTS Ta PO3CIIIY-
BaHHS 3/10YMHIB. Ii PO3BUTOK BinmOyBaBCA NPOTATOM
CTOJNiTh, 3MIHIOIOUHCH BIATIOBIAHO OO0 CYCHiJIBHHUX
YMOB, TEXHOJIOTIYHOTO IIPOTPECY Ta IPAaBOBUX HOPM. Y
Iiif cTaTTi PO3TIIAHYTO KIIIOYOBI €Talll CTAHOBIICHHS
OP/l, moynHaO4H BiJ JaBHIX YaciB i O CY4acCHUX Me-
TOJiB OOPOTHOU 31 3ITOUNHHICTIO.

VYCnilmHui  po3BUTOK CYYacHOTO JIepP:KaBOTBO-
PEHHSI 3aJIS)KUTh HE JIUILIE BiJ TOTOYHOI CUTYyallii Ta aK-
TyalbHUX NMOTped, a W BiJ ypaxyBaHHS ICTOPUYHOTO
JIOCBily MUHYJINX MOKOJiHB, HABITh SKIIO BiH OyB He-
TaTUBHUM. BaXIIMBO yCBIOMITIOBATH MOMMIIKH, SIKI B
MHHYJIOMY IPU3BOJIIIIH JI0 BTPATH JEP>KaBHOCTI, HOpa-
30K Yy BIHCHKOBIH Ta eKOHOMIUHIl cepax, a TaKoXK 10
Hee(EeKTHBHOCTI Jep)KaBHUX CTPYKTyp. BuBueHHS
IIbOTO JOCBIy HEOOXiHE Il YHUKHEHHS ITOBTOPEHHS
MUHYJIUX TOMHJIOK Ta HETATUBHUX HACHIJIKIB.

@dopmyBaHHSI CTpaTeriyHOro OavyeHHsS PO3BUTKY
YkpalHChbKOI Jep)KaBU Ma€ BKIIOYATH HE JIMINE TaKi
KITIOYOB1 aCIEKTH, K 3MII[HEHHS HaIlliOHAIBHOT €KOHO-
MIKH, CTBOpEHHs (DiHAHCOBOT CUCTEMH Ta OpraHizaris
apMmii, a i eexTHBHE QYHKIIOHYBaHHS PaBOOXOPOH-
HHX OprafiB. BakJIMBOO CKIIaI0BOIO EPXKABHOTO YII-
paBIiHHA € XHIH PO3BUTOK, HaJIC)KHE YIPABIIHHA Ta
BUKOPUCTAHHS iXHBOTO NOTEHIIaNy [UIA peaiizaril
BHYTPIIIHBOI MOJITHKH, 30KpEMa B paMKax OIepaTH-
BHO-PO3IIYKOBOI AistmbHOCTI. CaMe TOMY aKTyaabHUM
€ BUBYEHHS 1CTOPIl CTAHOBJICHHS ONEPATHBHO-PO3ILY-
KOBOI Jis7ILHOCTI Ta BU3HAYEHHS 11 KIIFOYOBUX 3aBJaHb,
SIKi BIAIrparoTh BUPIIAIBHY POJIb y 3a0e3e4YeHHi mpa-
BOTOPSIKY Ta Oe3reku nepxkasu [1, . 674].

OmnepaTHBHO-PO3IIYKOBA JIISUILHICT HPOBOJIH-
Jlacst MPOTSTrOM yCi€l icTopii iroacTBa. 31 3MIHOKO COIIi-
ANBHUX YMOB, O€31epevHo, 3MiHIOBAJIHCE 1 cdepn 11 3a-
CTOCYBaHHSI, 3ac00H, (POPMHU Ta METOJH, BOHA YIOCKO-
HaJlfoBajlach Ha YCIX eTamax pO3BUTKY Jep)KaBHOTO
YCTPOIO 1 CYCIINBCTBA, Bi JaBHIX 4YaciB O ChOTO-
JICHHSL.

[Neprui enemeHTH ONEpaTHBHO-PO3LIYKOBOT /TislTb-
HOCTI 3’SBWJIMCS Il¢ B aHTWYHI vacu. Y Crapomas-
HboMy €runri, ['penii Ta Pumi aisiu crnienianbHi cTpy-
KTYpH, 1110 BUKOHYBaH QyHKLii 300py iHdopMarii, BU-
KPHTTS 3MOB Ta KOHTPOJIIO 32 Mi103piiumu ocobamu [2,
c. 220].

1. CraponaBHiit €runer — (apaoHn Manu areH-
TiB, K1 CIIJKYBaJIM 38 BOPO)KUMH 3MOBaMH Ta MiATPH-
MYBaJIU MTOPSIJIOK.

2. CraponasHiit Pum — icHyBanu crieriaibHi mij-
po3ninu speculatores i frumentarii, 1o 3aiiManucs 300-
poMm iHpopManii Tpo BHYTPIIIHI Ta 30BHILIHI 3aTPO3H.

3. Kuraii — Bxe 3a yaciB mqunactii Tan (VII cT.)
OynM CTBOpEHI CHeUiaNbHi CIY)KOH, IO BHKOHYBAJIH
PO3BimyBasBHI Ta KOHTPPO3BiAYBAIBHI (QYHKIIII.

V¥ nepion CepeHbOBIYYSI IepKaBU TIOYAIHA aKTH-
BHO BHKOPHCTOBYBATH areHTIB JUISi BUKPHUTTS 3MOB i
60poTEOH 31 3MOYMHHICTIO. €BpoTa — MPH IBOPax KO-
pONIB AiSUIM IINHMIYHCBKI MEpexi, IO PO3KpHUBAIIN
3MOBH apucTokpariB. Y ®DpaHuii 3a 4yaciB kapauHana
Pimenbe (XVII ct1.) Oyno cTBopeHO €EeKTUBHY CHC-
TEMy MOJITHYHOTO Harisany [2, ¢. 222]. 3 po3BUTKOM

MIPOMHUCIIOBOCTI Ta ypOaHizauii 30inblIyBangacs Kijib-
KICTh 3JIOUMHIB, III0 BUMArajio CTBOPEHHS CIIEIliaii30-
BaHUX MPaBOOXOPOHHUX OpraHiB [3, c. 65].

1. ®panmis —y 1812 poui Oyno 3acHoBano Cro-
pTe (aHANOT Cy9acHOi KpIMiHAJIBHOI MOIMIT), IKy 0490-
B Exen @pancya Bimok.

2. CHIA —y 1908 pori 0ymna 3acHoBana OBP, mo
CTaJIo KJIIOYOBHM OpPraHoM y cdepi denepaibHOro po-
3IIYKY.

XX CTOINITTS CTaJIO €MOXO0I0 TEXHOJIOTIYHOTO IIPO-
puBYy y cdepi onepatuBHOi podoTH [3, ¢. 66].

1. cpcp - oymno ctBopeno Kb (1954), sxuit
CTaB OJIHI€I0 3 HaE(PEKTUBHIIINX CIIELICITYX0 CBITY.

2. €Bponia — aKkTHBHUI PO3BUTOK MOINILil Ta
crencityx0, creopenHs Iarepmomy (1923) mns mixHa-
POIHOI CriBHparti.

3. CyuacHi TextHouorii — y XXI cromniTTi onepa-
THUBHO-PO3IIYKOBA JisJIbHICTh BUKOPUCTOBYE HU(POBI
TEXHOJIOTI1, ITYYHHUH IHTEJCKT, aHai3 BEJUKHX JTaHHX
Ta KiOepILHUTYHCTBO.

OmnepaTHBHO-PO3IIYKOBa TiSUTBHICTH  ITPOMIILIA
JOBTHH IUIAX Bill MPUMITHBHOTO 300py iH(pOpMaTrii 10
BHCOKOTEXHOJIOTIYHUX METOIiB OOPOTHOH 31 3TOYMHHI-
ctio. ChOro/1HI BOHA € HEBIJ]'€MHOIO YACTHHOIO IPaBO-
OXOPOHHOI CHCTEMH, IO aIANTY€ETHCS 10 CyJaCHUX BH-
KITHKIB Ta 3arpo3.

Slkmo posrmsaati pozsutok OPJl Ha Tepuropil
VYkpainu, Horo MoyxHa MOJUIMTH Ha JEKiJIbKa MepioiB.
[epmmm € eTaM «onepaTuBHO-PO3LIYKOBA JTiSUIBHICT
B JI0Ka3alLbKuii iepiony. Y yacu Kuicbkoi Pyci ¢pyHk-
i1 pO31IyKY Ta HiATPUMKH ITPABOMOPSIIKY BUKOHYBAIIH
TiyHH (KHS31BCBKI YpSJAHWUKH) Ta BipHHKH (30mpadi
mrpadis i mogartkis). CynoBa Ta ciigya JisuTbHICTE 0a-
3yBanacs Ha «PychKiii mpaBai» — 30ipHUKY 3aKOHIB, 1€
pO3MIIsAANNCS 3JI0YMHU Ta MOKapaHHS 3a HUX [4, c.
147]. OcHOBHUMH MeTOAaMU OOpOTHOM 31 3JIOYHHHI-
CTIO OyITH:

1. ToHIHHS CliIy — MEPeCciiTyBaHHS 3JTOYUHII
3a cJrilaMu HOro nepeMilieHs.

2. KnsatBa — CBiuYCHHs, MiATBEpP/pPKEHI rpoma-
J010.

3. Oppanii — BUNpoOyBaHHs BOrHEM ab0 BOJIOIO
JUIsl BCTAHOBJICHHS! IPOBHHU.

VY mepion Bemukoro kHs3iBcTBa JINTOBCEKOTO Ta
Peui [TocnonuToi st rpoJIChKi Ta 3¢MChKi CyIH, SIKi
BUKOHYBAJIM ciiidi GyHKLUil. Y Toi yac po3myk 31iiic-
HIOBaBCS 32 JJONOMOT'OI0 TYOHHMX CTapocCT i criemiaib-
HUX T'yOHHX I[UTYBaJIbHUKIB, SKi BiIOBIJIAJN 32 MOPSI-
JIOK Ha MICIISIX.

Hpyrum etanom € «OnepaTHBHO-PO3IIYKOBA JIisi-
JIBHICTB B Ko3ambKy 7100y (XVI-XVIII CT.)» 3a gaci
Kozarmpkoi nep>xaBu GyHKIIT CITiZICTBA Ta PO3UIYKY BH-
KOHYBAJIH:

1. TenepanbHUiA Cyq — HAUBHUIIUHA CyIOBHHA Op-
raH, SKAH po3riIsiiaB KpUMiHAJIBHI CIIPaBH.

2. TlonkoBi Ta COTEHHI Cynu — 3alMaJHCs PO3-
[IYKOM 3JIOYHHIIB HA TEPUTOPIi BiIMOBITHUX BIHCHKO-
BUX OKPYTiB.

3. Kozanpka po3Binka — 3abe3nevysana 30ip iH-
¢dopmariii mpo BOPOTIB, IO CTAJO OJHHUM i3 HEPIIAX
TIPOSIBIB OTMIEPATUBHO-PO3NTYKOBOI AisUTLHOCTI B YKpa-
iHi.
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Meroau po3IIyKy BKJIIOYAIM CBIAYCHHS, KaTy-
BaHHS IiJI03PIOBAHNX Ta BUKOPHCTAHHS areHTypH ce-
pen MicIeBOTo HaCeleHHS.

VY 1649 pori, 3a CoG0OpHEM yIOXKEHHAM, (QYHKIIi
3 pO3IMIyKY, CIifcTBa i cyay 679 Oymu o0'emHaHi mif
OITHIM TEPMIHOM — «po3mryk». ¥ 1669 poui Oymo BcTa-
HOBJICHO TIOCa/y CHIINKA, a TyOHI IUTyBaJIbHUKH OyIIH
3HUIIEeHI. CHIIMKY BUKOHYBJIM KPUMIHAIBHI pO3IIy-
KOBI, ciriiui Ta cynoBi ¢yHkuii. Po3myk MoxHa Oyio
PO3IIOYaTH HE3aJISKHO Bil CKaprHl MOTEPIIIIOro 3a iHi-
[[IaTHBOIO MOCAJOBUX OCI0, a TAKOXX CAMUM MOTEPITi-
M. Jlokazamu, KpiM CBiJueHb, OyJIM BBaXkaHi OOIIyK
(moBepxueBuil abo 0OMmIyK CyciniB), OOBHHYBa4eHHS,
3i3HaHHS Ta «I3WYHI MOJIKHY (TTOKa3aHHA CBinKiB). To-
pTypu Oymu 3actocoByBaHi. Y XV-XVI cromitTsax Ta-
KOXX iCHYBaB pO3IIYK IUIIXOM «TOHIHHS ciimy» [4, c.
149].

Tpetim etanom € «OnepaTHBHO-PO3IIYKOBA dis-
abHIicTh y Pocitichkiit imnepii (XVII-XIX cr.)» [Ticns
NpUEIHAHHS YKpaiHCBKUX 3eMeltb 10 Pociiickkol imre-
pii B YkpaiHi moyanu IisiTv iMIepchKi IpaBOOXOPOHHI
opranu. CHUIIUKY Ta TOMIIlis BUKOHYBaIK QYHKIIT po-
3IIYKY 3JI0YMHIIB, MPOBOAMIM ciimyi aii. XKannapme-
pisl KOHTpOJIIOBaJIa IMOJITHYHY CHTYyaIlilo, Bella CTe-
JKEHHS 3a HeOylaroHamiiHuMu ocobamu. TaeMHa KaH-
nemsipiss Ta OXOpoHHE BIATUICHHS CIEICITYKOH, SKi
3aiiManucst 60pOTHOO0IO 3 PEBOIIOIIITHIM PYXOM 1 IITIH-
ryHcTBoM. OnepaTuBHO-PO3LIYKOBI 3aX0IH Iependa-
YaJii TAEMHE CTEKCHHS, BIPOBAPKCHHS arcHTIB Ta 3a-
CTOCYBaHHS MPUMYCY AJIsI OTPUMaHHS 313HAHb.

Yerseptum eranoMm € «OPJ] B PagsHebkii Ykpa-
i (1917-1991)» Ilicns BCTaHOBNEHHS PaASHCHKOT
BJIaM B YKpaiHi ONepaTuBHO-PO3LIYKOBa JiSUIBHICTH
oTpuMalia [IEHTPalli30BaHuil XapakTep.

1. BUYK (1917-1922) — nepuwuit paastHCbKuUit Ka-
paibHUI OpraH, 10 3iHCHIOBaB PO3LIYK KOHTPPEBO-
JIFOIIOHEPIB 1 3JIOYHHIIIB.

2. HKBC (1934-1954) — BukonyBaB QyHKIIIi 10-
JITUYHOTO PO3IIYKY, 3aiiMaBCs penpecisiMu Ta KOHTPO-
JIeM Hajl HaceJICHHSM.

3. MJIb — KJIb (1954-1991) — 3aiimaBcsi KOHTp-
PO3BiIKOIO, OOPOTHOOIO 3 AHTUPAISIHCHKUMHU CIIEMCH-
TaMH Ta IIHTYHCTBOM.

4. MBC Ta kpuMiHaJIbHA MUTILIS — BiIOBIIAIN
3a 60pOTHOY 31 3ITOUMHHICTIO, PO3ILIYK 1 CIIJICTBO.

Cepen metoniB OP/] y 1ieit mepion — MacoBe BH-
KOPHUCTaHHSI areHTypH, MPOCIYXOBYBaHHS, KOHTPOJIb
KOpECTIOH/IeHIII Ta 3acTocyBaHHS (PI3MYHMX METOIB
THCKY Ha mino3proBaHuxX. OCTaHHIM Ta BaKJIMBUM Ha
JIaHWi yac nepioioM € «Po3BUTOK OnepaTHBHO-PO3IIY-
KOBOi MisIIBHOCTI B He3aJexHi Ykpainmi (3 1991
poky)» Ilicist mporoJomeHHsT He3aleXHOCTI YKpaiHu
y 1991 poui nepen nep:kaBoio MOCTAIO 3aBAAHHS CTBO-
peHHS e(heKTUBHOI CHCTEMH ITPABOOXOPOHHHX OPTaHiB,
31aTHOI 3abe3meuyBaTH TPOMaJChKy Oesmeky, Oopo-
THCS 31 3JIOYMHHICTIO Ta 3aXUINATH HAIlIOHAJIBHI 1HTE-
pecu. BaxuBuM HapsIMOM JisUTHOCTI CTaJIO BIIOCKO-
HaJICHHSI ONepaTHBHO-PO3IIyKoBOi AisumpHOCTI (OP/T),
sKa JIO3BOJISIE BHSBIIATH, 3aI00iraTH Ta pPO3KPHBATH
37I04YMHH, BUKOPHUCTOBYIOUH CIIELiajIbHI METOIHU W 3a-
cobu. Pozeutox OPJl B Ykpaini BinOyBaBcs y KiJbKa
eTaIiB, BKIIOYAI0YH YXBaJICHHS HOPMaTUBHO-ITPaBOBOT

6a3u, pedopMyBaHHsS NPABOOXOPOHHUX OpPraHiB Ta
BIPOBA/DKEHHS Cy4aCHUX TEXHOJIOTIH [5, c. 180].

[TepmiuM KpOKOM [0 PEryJloBaHHS ONEPaTHBHO-
PO3IIYKOBOI AisITBHOCTI CTAO0 MPUHAHATTS 3aKOHY YK-
paian «IIpo omepaTHBHO-PO3NIYKOBY HisTBHICTE» 18
motoro 1992 poky [5, c. 181]. OcHoBHIi o0k€HHS 3a-
KOHy [6, c. 146]:

1. BwusnauenHs 3aBnasb Ta npuHIUIiB OP/I.

2. 3akpimieHHs] IPaBOBUX IIiJCTaB MPOBEICHHS
OIIEPaTHBHO-PO3IIYKOBHX 3aXO0/IiB.

3. BusHaueHHs opraHiB, yIIOBHOBa)XCHUX 3IiHc-
nioBatu OPJ] (MBC, CBY, [lepxnpukopaoHciyxoa,
JBP, HABY Tomo).

4. PermameHTamist BHKOPUCTAHHS HETJIACHUX Me-
ToxiB 300py iH(popMarii, areHTypHOI PO3BIAKH, IPO-
CITyXOBYBaHHS TOIIIO.

[IpuiHATTA LBOTrO 3aKOHY O3BOJIMJIO BIOPSAKY-
BaTH OINEPAaTHBHY IiSUIBHICTH Ta 3a0€3MeUnTH OamaHc
MDXK Jep)KaBHUMH iHTEpecaMy Ta 3aXUCTOM IIpaB JI0-
JIVHY.

1990-t1i poku: popmMyBaHHSI HOBOI PABOOXOPOH-
Hoi cuctemu. Ilicist posmaxy CPCP B Ykpaini misuin
pansHChKI IPaBOOXOPOHHI CTPYKTYpH, 30kpema KJIb,
kUi Oyio po3dopMoBaHo, a Horo (yHKIIT nepesaHo
HOBOCTBOpeHI Cuyx0i O0e3nekn Ykpaiam (CBY). ¥V
meit mepion 0yio chopmoBaHo: MiHICTEPCTBO BHYTpI-
mrHiX cnpaB Ykpainu (MBC) — BinmoBinansHe 3a 60po-
TE0y 31 3moumHHIcTIO; Cimyx)0y Oe3meku YkpaiHu
(CBY) — romoBHHU# opraH 3 KOHTPPO3BioyBaJbHOI Ta
AHTUTEPOPUCTUYHOI IisUIbHOCTI; JlepkaBHy NpHKOp-
JIOHHY cTy0y YKpaiHu — JUIs 3aXHCTY KOPAOHIB Ta 3a-
nobiranHs KoHTpabauxi. Takox moyana AiATH KapHa
PO3BiJiKa Ta areHTYPHO-ONEPAaTUBHI IiAPO3IIIH, SIKi
HPOBOJIMII PO3IIYK OCOOJIMBO HEOE3NMEYHUX 3JI0YHH-
uis [7, c. 112].

2000-Ti poku: MocwiIeHHs OOPOTHOU 3 OpraHizoBa-
HOIO 3JIOUYMHHICTIO Ta KOPYIIi€. Y 3B’s3KY 31 3poc-
TaHHSAM OpTraHi30BaHO{ 3104YMHHOCTI, y 2005 pomi B
ctpykrypi MBC 6yno ctBopeno JlemaprameHT 6opo-
TEOHM 3 opranizoBaHor 3mouuHHICTIO ([ABO3), sxwmit
3aiiMaBCs JIIKBiJAIli€0 3IOYMHHNX YTpynoBaHsb. JIikBi-
Jartist MiTimii Ta ctBopenHs HamionanbHoT mosmimii Yk-
paiHu.

Harnsnosa ¢yskuig 3a OP/] moxnageHna Ha op-
ranu npokyparypu. Ilepiioro cripoGoo cTBOpUTH 3a-
KOHOIPoeKT «IIpo mpokyparypy», SKuii 61 TOBHICTIO
BIIMOBIZIAB €BPOMNEHCHKAM CTaHIapTaMm, OyB 3aKOHO-
MIPOEKT, IIJArOTOBICHUI YyKpaiHcbkoro Kowmiciero 3i
3MII[HEHHSI IEMOKpaTii Ta yTBEP/PKEHHS! BEPXOBEHCTBA
npasa y 2011 pomi. [llomo mporo 3akononpoexty Be-
HEI[IaHCHKOI0 KOMiciero Ha ii 92-oMy IDICHapHOMY
3acimanni (12-13 sxostHs 2012 p.) OyB cxBaneHHit
BucuoBox Ne 667/2012, sxwii GpakTHIHO HE MICTHB
ICTOTHUX 3ayBaK€Hb IIOJI0 CaMOi KOHIIEMIIi] MPOSKTY.
Ha iioro ocHOBI Oymo mpuitHATO HOBUI 3aK0H YKpaiHu
«IIpo mpokypaTypy», KOTpUH ICTOTHO 3MiHHB
(¢ yHKIIOHATIFHE MPU3HAYSHHS MPOKYPATYPH, BU3HAUHB
HOBI HampsiMU 11 JisSUTBHOCTI, 3alpOBajvB MPOKY-
popcbke camoBpsinyBaHHS. OTXke, €BpOINEHChKI CTaH-
JapTu y cepi IpoKypOpChKOro HaIsILy XapaKTepu3y-
I0ThCS IIPUMATOM Hajl HALliIOHAIBHUMH, 10 3YMOBIIIOE
HEOOXITHICTh ajanTalii OCTaHHiX. 3MICT IPOKYPOPChH-
KOrO Harjisly CTaHOBJATH BIANOBIAHI TIpaBa Ta
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000B’sI3KM POKYpOpa, SIKi 3a1eXkaTh BiJ BUIY TaKOTO
Harisay [9].

Taxox OyIo BIOCKOHAJICHO MEXaHi3MHU MiKHAPO-
JTHOT B3aeMOJIii — YKpaiHa ImoJaja akTHBHO CITiBIIPAIIO-
BaTH 3 [HTepIIonoMm, €spomosniom, ®BP Ta inmumu npa-
BOOXOpoHHMMH opraramu. [Ticis moxiit Pesomromii T'i-
mHocTi y 2014 pomi Oynmo MpHHAHATO pIlIEHHS PO
pedopmy MpaBoOXOPOHHUX OpraHiB. OCHOBHI 3MiHU:

1. 3anpoBa/uKeHHSI HOBHUX CTaHIAapTIB pO3CIiay-
BaHHS 3JI0YHHIB.

2. BIockoHaJCHHS MEXaHI3MIB OMEPaTHBHO-PO-
3IIYKOBOT poOOTH, 30KpeMa BUKOPHCTaHHS CYyYacHHX
TEXHOJIOT 1.

3. JlikBimamis Mimimii Ta ctBopeHHs: Harionans-
Hoi momimii Ykpainm.

4. 3ampoBaKeHHS HOBHUX CTaHIAPTIB PO3CIiTy-
BaHH 3JI0YUHIB.

5. BraockoHaneHHS MEXaHI3MIB ONEpaTHBHO-PO-
3IIYKOBOT poOOTH, 30KpeMa BUKOPHCTAHHS CYyYaCHHX
TEXHOJIOTIH.

VY 2015 pomi 6yno ctBopeno HarfionansHe aHTH-
kopymiiiiHe Otopo Ykpainu (HABY), sike 3aiiicHIoe po-
3CJiIyBaHHS KOPYNLIHHMX 3JI0YMHIB 332 Y4acTIO BHCO-
KorocanoBuiB. ChOro/iHI ONepaTuBHO-PO3LIYKOBA dis-
JBHICTh B YKpaiHi aKTHBHO MOJEPHI3YEThCS 3aBISIKH
BIIPOBA/KCHHIO HOBITHIX TEXHOJIOTIH Ta MeTOmiB 00-
poTeOu 3i 3mounHHICTIO. OCHOBHI Cy4YacHI METOIU
OP/JI [8, c. 79]:

1. Amnani3 Benmukux nanux (Big Data) — Buxkopu-
CTaHHsS HU(QPOBUX AITOPUTMIB Ul aHATI3y KpHUMiHa-
JIBHUX CXEM.

2. Kibeppossinka — 6opoThba 3 KiGep310YMHHI-
CTIO, BUSIBJICHHSI XaKEPChKUX aTak.

3. BineocnocrepesxeHHs: Ta 610METpUYHI TEXHO-
Jorii — po3mi3HaBaHHs 0ci0, 00K BiIOUTKIB NaJIbIIiB.

4. JlpoHM Ta CYNMyTHHUKOBHH MOHITOPHHT — JUISl
CTEXEHHS Ta PO3ILIYKOBUX OMepaii.

5. Po3sBiaka B comiampHux Mepexax (OSINT) —
aHawi3 iHpopMaii y BITKpUTHX JKEpeax.

Higpo3ninu HamionaneHoi momninii Ykpainu € of-
HUM 3 OCHOBHHUX Cy0’€KTIB peaJi3alii mpaBoOXOpOHHOT
(dhyHKIIT, a7pKe BiJ pe3yNIbTaTiB X JISUIBHOCTI 3aJIC)KUTh
CTaH PO3KPHUTTS OUTBIIOCTI HEOUECBUAHUX KPUMIHAIb-
HHX TIPaBomopymeHs [12].

OnepaTHBHO-PO3IIYKOBI 3aX0/IM BUSBISIOTH Ba-
XKIIMBICTh PETENILHOTO J0JIepXKaHHs 3aKOHHOCTI Ta 3a-
Oe3meyeHHs mpaB i CBOOOI TPOMAJISH Y MPOIieci KpUMi-
HAIILHOTO po3ciigyBaHHs. JlaHi 3aXoau € HEOOXiTHUM
€JIEMEHTOM OOpOTHOM 31 3JIOYMHHICTIO Ta 3abe3re-
YEeHHsI TPOMaJIChKOI Oe3NeKH, OJHaK iX IMpPOBEICHHS
Mae Bif0yBaTHCS B MeKax 4iTKO BU3HAUCHUX ITPABOBHUX
paMOK Ta 3 ypaxyBaHHAM IIPHHIMIIB IPaBOCY IS
PosrnsHyTi HAaMM NMUTaHHSA HOCATH IOUCKYCIHHHMH Xa-
pakTep Ta MOTpeOyITh OOTOBOPEHHS 3 METOI0 X IO-
JIATBIIIOTO BIOCKOHAJCHHSI B MPAKTHYHIA isSITBHOCTI
I10J10 ONEPE/PKEHHS, BUSBJICHHS 1 TIPUITMHEHHS 3710~
qunis [10].

YMOBU CHOTOJIEHHSI BKa3ylOTh Ha HEOOXiIHICTH
Heperiisiy HOpMaTHBHO-TIPaBOBOTO 3a0e3MeYeHHs! isl-
JBHOCTI OpraHiB Ta miapo3aiutiB HamioHansHOT mominii,
3aJly4eHHUX JI0 TPOBEACHHS OIEepaTUBHO-PO3LIYKOBOT
JUSUTBHOCTI, BUSBJIICHHS Ta PO3CIIIYyBaHHS 3JIOYMHIB.

Ha crorojHi icHye HECOOXIIHICTh 3alPOBAKCHHS BiJl-
TOBITHUX KypPCiB TiABUINEHHS KBaJTi(hiKallii mpaiiBHH-
KiB TaKUX OpraHiB Ta migpo3aimis [11 c. 51].

BuBueHHS TOCBiMy AisITBHOCTI MPaBOOXOPOHHUX
opraHiB YKpaiHu, OOTpyHTOBaHHUI aHai3 KPUMIHOTEH-
HUX IIPOIIECIB Y HAIII X Jiep KaBi HAJATOTh ITi/ICTABH BBa-
JKaTH, [0 HAMOLIBII TOMMPEHNMH Ta CYCITUTBHO Hebe-
3MEYHUMHU MPOTUIPABHUMH MiSHHSMH € IIPaBOIOPY-
LIEHHS, M0 TOTPeOYIOTh NPOBEICHHS ONEPaTHBHO-
po3irykoBux 3axomis [13 c. 47].

B yMoBax CbOTOJIEHHS aKTHBHO PO3BHBAETHCS
MDKHapo/Ha criBnpaus y cdepi 60poTsou 3 Tepopus-
MOM, HapKOTOPTiBIICI0 Ta OPTaHI30BAHOIO 3JIOYMHHI-
CTIO. 3 MOMEHTY IPOTOJIOMIEHHS HEe3aJIe)KHOCTI YKpa-
{HA OIlepPaTUBHO-PO3MIYKOBA IisUTBHICTG MpOMILIA
OUIAX BiJl paASHCHKOI MOJENI O CYYacHOI IPaBOOXO-
POHHOI CHCTEMH, SKa BUKOPUCTOBY€E HOBITHI TEXHOJIO-
rii Ta Mmetonu. [lonmpu 3HAYHI BUKJIMKH, IPABOOXOPOHHI
opranu YKpalHH TpPOJOBXKYIOTh pedopMyBaHHS Ta
BIIPOBA/DKYIOTh IEPENOBI IHCTPYMEHTH OOpOTHOU 3i
3n04nHHICTIO. [Tomanpimii po3BUTOK ONEpaTUBHO-PO-
3IIYKOBOT IisSUIHOCTI 3aJIeKHUTh Bijl 3aKOHOABUUX pe-
(bopM, Mi>KHapOAHOT cHiBMpalli Ta epeKTUBHOTO BHKO-
pHUCTaHHS HIU(PPOBUX TEXHOJIOTIH.

TakuM YHHOM, PO3BHUTOK OIEPATHBHO-PO3IIYKO-
BOI AISTBHOCTI B YKpaiHi Ma€e OBTY iCTOPITO, IO TPOii-
[JIa IUTAX BiJ TPAAHIIHHIX METOIB po3MIyKy B KuiB-
CBKilt Pyci Ta Ko3ampKiif eprxaBi 0 CydaCHHX BUCOKO-
TEXHOJIOTIYHUX 3ac00iB OOpOTHOM 31 3IOYHHHICTIO.
Croronni OP/] B YkpaiHi € Ba)KJIMBUM IHCTPYMEHTOM
3a0e3nedeH s MPaBONOPSIKY, IPOTUIIT Kopymuii, Te-
popusmy Ta KibepsnounHHOCTI. [Tomanbinuii ii po3BH-
TOK 3aJIe)KUTh BiZl pedOpMyBaHHS MPABOOXOPOHHHUX
OpraHiB, BIPOBAJPKEHHSI HOBITHIX TEXHOJIOT1H Ta MiX-
HapOJHOTO CHiBpoOIiTHULITBA y cepi Oe3neku.
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