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Abstract

During 2024 and 2025, research was carried out at the Plant Protection Laboratory of
Batumi State University and in gardens apple the of Adjara, Georgia.The main objective of this
study was to identify and determine the main pathogens of pear and their Control. Fungal cultures
identification was based on macroscopic characteristics like colony morphology, colour, texture,
shape and appearance were observed on potato dextrose agar (PDA) and microscopic
characteristics like conidia shape, hyphen colour, concentric zone, and pigmentation. On the pear,
34 species of microbionts, including 4 view bacteria and 30 fungi were identified as a result of
phytopathological and mycological studies conducted in different places of agrocenosis in Georgia.
The results of studies have shown that among the detected mycobionts on apple the most
dangerous and harmful species are: Venturia ineaqualis, Monilia fructigena, Gymnosporangium
fuscum, and Erwinia amylivora. These pathogenic microbionts species associated with pear fruits
spoilage are of economical significance. Here we review some these diseases of pear and their
management.

Keywords: Pear, Rust, Scab, Fruit rot, Fire blight, Disease cycle, Symptoms, Control

Introduction

Continental fruit growing, including pears are considered the most important economic fruit crops
in the world. Pear is genetically quite diverse, with co nsiderable variabil ity in morphology
andphysiological adaptations (Knight 1963, Westwood 1982, Lombard and Westwood 1987, Bell et al.
1996). Unfortunately, several pathogens causing diseases in pear result in serious losses in terms of
quality and quantity. Dieases of Pear occurs in including North and South America, Australia, New
Zealand, South Africa, Japan, Israel, Georgia et al. (Spotts and Castagnoli, 2010). The pathogenscan
attack all known European pear varieties and cause serious disease in ‘Anjou’, ‘Bosc’, ‘Bartlett’, ‘Comice’,
‘Winter Nelis’, and ‘Forelle’. Pear fruit is susceptible primarily early in the growing season, but pinpoint
diseases may occur throughout the growing season (Gubler et al., 2007).

Pear disease is caused by the fungus Venturia pirina Aderhold, also known as Venturia nashicola
Tanaka & Yamamoto—anamorph Fusicladium pyrorum (Lib.) Fuckel. On leaves and fruits, the disease
appears as olive green to dark brown to black, velvety circular spots (lesions) that consist of sporulating
mycelia growing under the epidermis. Although it causes tree damage, pear scab’s main impact is Pear
scab, a fungal disease closely related to apple scab, is neither as common nor as economically important
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on pears as apple scab is on apples. Nevertheless, it can cause economic damage by marring the
appearance the loss of fruit quality (Spotts and Castagnoli, 2010; Won et al., 2014). When very young
fruits are attacked, they drop from the tree or become either misshapen or badly scabbed. Later
infections may be more numerous, but the spots are generally smaller. As the lesions age on fruit, the
velvety look disappears and infected areas become cracked and corky (Spotts and Castagnoli, 2010).

Pear blight is widespread on pears almost all over the world

The causal pathogen is Erwinia amylovora, a Gram-negative bacterium in the genus Erwinia, order
Enterobacterales. Experiments in the early 1800s demonstrated that E. amylovora caused disease in
plants, the first time that this could be shown. E. amylovora was found by Fritz Klement, a German
scientist in 1910. It is generally accepted that this destructive crop bacterium initially originated in North
America. Today, E. amylovora can currently be found in all the provinces of Canada, as well as in some
parts of the United States of America, including Alabama, California, Colorado, Connecticut, Georgia,
Illinois, Maine, Maryland, Massachusetts, Michigan, New York, North Carolina, Ohio, Oregon,
Pennsylvania, Texas, Utah, Virginia, Washington, West Virginia and Wisconsin. In the Americas it also
occurs in other countries including, but not limited to, Mexico and Bermuda. On the African continent, E.
amylovora has been confirmed in Egypt (Beeret al, 1977; Boucheret al.,2021; Norelli et al., 2003;
Thomson, 1986, rancken et al., 2013)

Among the registered pear diseases in Adjara (Shainidze, 2013) it is widespread Venturia
ineaqualis, Monilia fructigena, Gymnosporangium fuscum, Erwinia amylivora et al. Therefore, our
attention will be focused on these diseases.

Materials and Methods

Collection of samples: Study was conducted from March 2023 to December 2024 in Laboratory
Plant Protection Laboratory of Batumi State University, and field studies In subtropical and mountainous
Adjara, Georgia.

Sampling location: The objects of research were various varieties of Malus plants, pathogenic
bacteria and fungi inhabited on them in agrocenoses of the subtropical and mountainous Adjara,
Georgia.. The materials were collected and analyzed (dissemination and development of diseases) by
using the well-known methods (Foster et al., 2004). The symptoms such as rot, mummification, wilting,
spotting, necrosis, mold, galls, canker, deformation, chlorosis, mosaic, etc., were recorded.

Isolation of fungi: For isolation of fungi from apple plants, the agar method was applied. Fungal
pathogens responsible for disease were isolated from fruit. From the samples obtained, serial dilutions
(1:10) were prepared in test tubes with 9 ml sterile water, adding 1 g of fruit samples until dilutions 10-
5, 10-6 and 10-7, of which 50 ulL and shaked at 200 rpm for 3 hours. Samples collected were seeded by
duplicate through diffusion technique on Petri dishes of 90 mm diameter containing one of the following
artificial Potato Dextrose Aga (PDA) and Czapecks agar medium. After incubation (23°C for 6 days) the
number for each fungi was calculated. All fungi were cultured using a single spore technique on PDA and
Czapecks medium. After incubation, fungi were identified by their macroscopic and microscopic
characteristics

Identification of fungi: Fungal cultures identification was based on macroscopic characteristics like
colony morphology, color, texture, shape and appearance were observed on potato dextrose agar
(PDA)and microscopic characteristics like conidia shape, hyphe color, concentric zone, and
pigmentation.Species identification was based on the morphological characteristics of single - spored
isolates as described (Domsch, 1993, Navi et al., 1999, Watanabe, 2000). Collections of the fungi have
been examined by standard light microscopy (Pereval, Carl Zeiss, Jena and Olympus, BX50,
Hamburg,Germany). The SEM micrographs have been prepared by means of a JSM-35 (Japan) SEM
microscope. The specimens examined are deposited at HAL, KW and TGM (Holmgren et al., 1990).

Data collected

Disease severity was recorded by using 0-5 visual diseases scoring scale stated by (Sharma, 1986).

Where; 0 = no symptoms (healthy), 1 = slight, less than 5% of leaves affected, 2 = moderate, 5-
20% of leaves affected, some yellowing, little or no defoliation, 3 = extensive, 20-50% of leaves affected,
significant defoliation, 4 = heavy, 50-80% of leaves affected, severe defoliation and 5 = extreme, 80-
100% leaves affected, complete or near complete defoliation.

Xlll Damage/severity of fruits were rated by 0-3 scale and average percentage respectively for each
were; 0 = no symptom (healthy), 1 = slight (less than 5% of fruits affected), 2 = moderate (5-20% of fruits
affected, some yellowing, little or no defoliation), 3 = extensive damage (20-50% of fruits affected)
(Fetena and Lemma, 2014). Secondly, a semi-structured questionnaire was developed to collect data on
apple tree management and awareness of farmers on occurrence of diseases and insect pests and their
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control methods. Respondents were interviewed by trained enumerators with supervision of the research
team.

INTERNATIONDisease Severity (%

Area of Diseased Tissue
) = f X 100

Total Tissue Area

The severity grades were converted into percentage severity index (PSl).

Sum of numerical ratings
PSI = ; , X 100
No.of plants scored x maximum disease score on scale

The relative disease severity reduction on untreated and treated plots of the treatment
combination was calculated as follows.

. . ) . untreated treated
Relative disease severity reduction (%) = X 100
untreated

Data Analysis: Data were analyzed following a procedure appropriate to the design of the
experiment as described by Gomez and Gomez (1984) and logistic model and, general linear model (GLM)
of SAS version 9.2 (SAS, 2009). The treatment means were separated using the least significant
difference (LSD) test at 5% probability level. Correlation and regression analysis was used to determine
the relationships between growth, yield and yield related traits, and disease severity and AUDPC across
the treatments. It was performed to determine the association of disease parameters with yield obtained
from the different fungicide schedules.

Results

As a result of many years of research in Adjara thirty-four species of microbionts have been
identified on pears (bacteria: Crown gall-Agrobacterium tumefaciens, Fire blight-Erwinia amylovora,
Pseudomonas blossom blast and canker-Pseudomonas syringae pv. Syringae); fungi (Alternaria fruit rot-
Alternaria spp., Armillaria root rot (shoestring root rot)-Armillaria mellea, Bitter rot-Glomerella
cingulate=Colletotrichum gloeosporioides [anamorph], Black rot- leaf spot and canker-Botryosphaeria
obtuse=Sphaeropsis malorum [anamorph],  Black spot-Alternaria alternata,  Blister canker-
Helminthosporium papulosum, Blister disease-Coniothecium chomatosporum, Blue mold rot-Penicillium
expansum, Botrytis spur and blossom blight-Botrytis cinerea=Botryotinia fuckeliana [teleomorph], Brown
rot-Monilinia fructicola, Cladosporium fruit rot-Cladosporium herbarum = Mycosphaerella tassiana
[teleomorph], Diplodia canker-Botryosphaeria stevensii Elsinoe leaf and fruit spot-Elsinoe
piri=Sphaceloma pirinum [anamorph], European canker-Nectria galligena, Cylindrocarpon heteronemum
[anamorph], Gibberella baccata-Fusarium lateritium [anamorph], Gray mold rot-Botrytis cinerea, Late
leaf spot-Cercospora minima,  Mucor fruit rot- Mucor piriformis, — Mycosphaerella leaf spot-
Mycosphaerella  pyri=Septoria  pyricola  [anamorph], Nectria  twig  blight-Nectria
cinnabarina=Tubercularia vulgaris [anamorph], Pear scab - Venturia pyrina = Fusicladium pyrorum
[anamorph], Phyllosticta leaf spot-Phyllosticta sp., Phytophthora crown and root rot -Phytophthora
cactorum, Pink mold rot-Trichothecium roseum, Powdery mildew-Podosphaera leucotricha, Pythium
dieback-Pythium spp., Rhizopus rot-Rhizopus stolonifer, Rust-Gymnosporangium globosum, Rust-pear
trellis (European pear rust)-Gymnosporangium fuscum, Valsa canker-Valsa ceratospe) were identified as
a result of phytopathological and mycological studies conducted in different places of agrocenosis in
Georgia.

Results of the studies showed that among the mycobionts found on pear, the most common,
dangerous and harmful are 4 pathogens: Venturia ineaqualis (32%), Erwinia amylivora (18%) Monilia
fructigena (12%), Gymnosporangium fuscum, (11%) and the remaining 30 species make up 27% (Fig.1).

40
B Venturia pirina
35 32
30 27 B Erwinia amylovora
25 . .
M Monilia fructigena
20
15 1 Gymnosporangium sabinae
10 t .
M Other species together
5
0

Figure 1. Spreads of the main pathogens of pear in Adjara, Georgia, %
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Here we analyze only these 4 pathogens:

1. Pear scab

Pear scab is caused by the fungus Venturia pirina (Aderh.) (synonym, V. pyrina) is the most
important Venturiaceae). It is closely related to the apple scab fungus, V. inaequalis, and has a very similar
life cycle and mode of infection.It infects leaves, shoots, blossoms and fruit, and may result in major crop
losses during particularly wet seasons.

Symptoms

Pear scab occurs on leaves, shoots, and fruits. Symptoms are very similar to apple scab. A major
difference, however, is the frequent appearance of pear scab on twigs, where it can overwinter and
sporulate to initiate new infections in the spring.

Lesions on leaves and petioles begin as round, brownish spots that eventually become velvety in
appearance. Conidia, spores of the fungus, are produced within these lesions. Later in the season, small
spots can be observed on the lower surface of the leaves. These are usually the result of late-spring or
early summer infections. Leaf infection of pear is not as common as apple scab on apple leaves.

Scab lesions on fruit occur on the calyx end and eventually on the sides of the fruit. As these lesions
enlarge, they become dark brown and form large black areas as they coalesce. Lesions on immature fruit
are small, circular velvety spots. Darker, pinpoint spots develop as the fruit matures. Infected fruit often
become irregular in shape (Fig. 1).

Disease Cycle

The fungus overwinters in leaves on the ground and also in infected twigs. Infection of pear foliage
and fruit occurs under conditions similar to those required for infection of apple by the apple scab fungus.
Ascospores are the major source of primary inoculum. Infection occurs in the spring around bud swell.
Ascospores in the overwintered leaves are released as the result of rain and are carried by air currents to
young leaves and fruit. Ascospores continue to mature over a 6- to 8-week period.

Conidia are the source of secondary inoculum and are produced in twig lesions. Many secondary
cycles may occur over a growing season. The length of the wetting period and temperature required for
infection depend on the number of hours of continuous wetness and the temperature during this wetting
period. Scab lesions may develop in as few as 8 days after infection on young leaves and as many as 2
months on older leaves. Fruit are also more susceptible when young, however, mature fruit can be
infected if the length of wetting period is sufficiently long.

Management of pear scab

Cultural controls

These practices include cleaning leaf litter from the base of previously-infected trees, as well as
removing infected woody material from the canopy when performing annual pruning. Doing so will
reduce the amount of primary inoculum in the spring and subsequently delay the establishment of the
disease. Furthermore, regular pruning will improve air flow and light penetration in the canopy, which
ultimately inhibits the development and spread of disease.

Chemical controls

Fungicides are typically applied early in the season, when ascospores are first released.
Benzimidazole fungicides are among the most commonly-used classes of fungicide for managing pear
scab in conventional orchards.

Biological Control

Several fungal antagonists have been isolated and identified as potential biocontrols. One of such
antagonists is Cladosporium cladosporioides (strain H39). Antagonistic fungus has demonstrated
significant bioactivity against pear scab. Applications of C. cladosporioides could reduce leaf scab
incidence by 46-92%

Fig. 2. Symptoms of scab fungus infection of pear leaves and fruit
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2. Fire blight

Fire blight, also written fireblight, is a contagious disease affecting pears, and some other members
of the family Rosaceae. It is a serious concern to apple and pear producers. Under optimal conditions, it
can destroy an entire orchard in a single growing season.

The causal pathogen is Erwinia amylovora a Gram-negative bacterium in the genus Erwinia, order
Enterobacterales. It is a short rod with rounded ends and many peritrichous flagellae. Pears are the most
susceptible, but apples, loquat, crabapples, quinces, hawthorn, cotoneaster, Pyracantha, raspberry and
some other rosaceous plants are also vulnerable. The disease is believed to be indigenous to North
America, from where it spread to most of the rest of the world.

Symptoms

Fire blight on a pear tree caused by Erwinia amylovora. Tissues affected by the symptoms of Erwinia
amylovora include blossoms, leaves, fruits, shoots, and branches of pear, and many other rosaceous
plants. All symptoms are above ground and are typically easy to recognize. Affected leaves often curl and
turn black, hanging for a long time on the branches (Fig. 2). Symptoms on blossoms include water soaking
of the floral receptacle, ovary, and peduncles. This results in a dull, gray-green appearance 1-2 weeks
after petal fall, and eventually tissues will shrivel and turn black. The base of the blossom and young fruit
show similar symptoms as infection spreads. Opaque white- or amber-colored droplets of bacterial ooze
can be seen on the infected tissue in high humidity. Shoots show similar symptoms but these develop
much more rapidly. A “Shepherd's Crook” can occur when the tip of the shoot wilts, and diseased shoot
leaves typically have blackening along the mid-vein and before they die. When numerous, diseased shoots
give the tree a blighted appearance. Infection of blossoms and shoots can spread to larger tree limbs.
Branches will darken and become water soaked, eventually cracks will develop in bark. Wood under the
bark will become streaked with black discoloration. Immature fruit forms water-soaked lesions and later
turns black. Bacterial ooze can be found on these lesions (Fig. 2). Severe infections result in fruit turning
entirely black and shrivelling.

Management

The only effective treatment for plants already infected is to prune off the affected branches and
remove them from the area. Plants or trees should be inspected routinely for the appearance of new
infections. The rest of the plant can be saved if the blighted wood is removed before the infection spreads
to the roots.

-~

: P 4 . S

A .

Fig. 2. Curling of leavesof pears and whitish sticky mass on the fruit

3. Brown rot

Brown rot is one of the most destructive diseases of pear fruits. When environmental conditions
favor this disease, crop loss can be devastating. Three species of Monilinia and the recently described
anamorph, Monilia polystroma, formerly lumped into M. fructigena, cause brown rot in temperate
regions in AdJara on members of the Rosaceae. Monilinia fructicola colonizes blossoms, twigs and fruit.
Although brown rot damage is typically observed on fruit, the fungus may also infect blossoms, leaves,
and shoots. Blighted blossoms turn brown and stick to shoots in a gummy matrix in which gray to tan
fungal spore masses are produced.

Symptoms and Signs

Shoots infected by the brown rot fungus develop sunken, brown, elliptical cankers that may
become gummy. Cankered areas are usually restricted to new shoots and typically occur as the disease
advances from infected blossoms. Gray to tan fungal spore masses may be produced in cankered areas.
If a shoot is girdled by a canker, the shoot will die and leaves will turn brown, but remain attached to the

branch for a few weeks.
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Symptoms on ripening pear may first appear as small, circular spots that enlarge or coalesce. On
mature fruit, these lesions develop and enlarge rapidly. When environmental conditions favor disease
development, ripe fruits may completely rot within two days. Tan to gray spore masses are often evident
on rotting fruit (Fig. 3). Diseased fruits typically shrivel and turn brown to black, either dropping to the
ground or remaining attached to the tree. These tough, shriveled fruits, termed mummies, are a major
source of overwintering fungal inoculum, but the brown rot pathogen can also overwinter in cankers and
infected fruit pedicels.

Causal Organism

The brown rot fungus survives the winter in mummified fruits (either on the ground or still on the
tree) and in twig and branch cankers produced the preceding year. Both sources may produce spores that
can infect blossoms and young shoots. At about blossom time, a mummified fruit that has fallen on the
ground produces up to 20 or more small, tan, cup-like structures on slender stalks that are called
apothecia. As an apothecium matures, it becomes thicker and the cup opens to a bowl-like disc 1/8 to ¥
inch in diameter across the top. The inner surface of each bowl is lined with thousands of spore-
containing sacs (asci). At this stage, the slightest disturbance of air movement will cause an apothecium
to forcibly discharge millions of spores. These spores (ascospores) are carried by wind to the open or
unopened blossoms and young shoots. If a film of water (either from dew or rain) is present for 5 hours
or longer, the spores can germinate and penetrate the plant. Infected blossoms soon wilt and tan-gray
tufts, composed of masses of another type of spore (conidia), develop on the outside of the flower shuck.
If the infected blossom does not drop off, the fungus soon grows through the pedicel to the twig and
forms a canker. Masses of conidia are soon produced on the newly cankered twig surface during moist
periods throughout May and June. These summer spores are easily detached, and, like the ascospores,
are mainly wind-borne. They are also splashed by rain or carried by insects to the growing fruit. Brown
rot conidia can germinate and infect at temperatures of 32 to 90 degrees F. Wet weather and
temperatures ranging from 60 to 70 degrees F are most favorable for disease development.

Following spring and summer rainy periods, mummified fruit still hanging in the tree become
covered with masses of conidia that may result in blossom blight or fruit rot. Mummies hanging in the
tree do not produce ascospores. Although the flesh of young fruit is very susceptible to brown rot
infection, the fruit has such a tough skin that the germ tubes of the summer spores do not normally
penetrate. For this reason, young uninjured fruits are fairly safe from infection. However, any type of
injury to the fruit will provide entry points for brown rot spores. Insect and hail wounds, fruit cracking,
limb rubs, twig punctures, and a variety of picking and packing injuries greatly increase the losses due to
brown rot. Growers must realize that brown rot spores are practically everywhere during the fruit-
ripening period.

Fig. 3. Brown rot producing spores on the surface of an infected pear fruit

Control

Sanitation is very important in controlling brown rot. All dropped and rotted fruit should be picked
up and destroyed promptly. At the same time, remove all mummies from the trees. Prune out all cankers
during the dormant season. Overripe or rotting fruit in the packing shed should be removed and destroy.

4. Pear rust—Gymnosporangium libocedri

The fungus infects pear, certain other Rosaceae plants, and incense cedar. Its other names include
cedar broom rust, incense cedar rust, and Pacific coast pear rust.

Symptoms

Infected pear and other rose family plants develop discolored spots with dry, powdery or rough,
reddish, yellowish, or orange spore masses (Tab. 4}. Groups of tiny, cup-shaped, spore-forming bodies
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appear as pustules on fruit, green stems, and leaves. On fruiting pears, infections occur primarily on the
fruit.

Life cycle

Gymnosporangium libocedri alternates between incense cedar and apple, hawthorn, mountain
ash, pear, quince, and serviceberry. Spores are produced on incense cedar in the spring and disperse in air
to infect the young tissues of pear and the other rosaceous hosts. Wet weather favors rust disease, so
infection and damage is more common on rosaceous hosts when it is rainy in the spring. The fungus grows
in infected rosaceous hosts and produces airborne spores that infect cedar, usually in late summer or fall.

Control

Removed and destroy of infected fruit, leaves, and shoots as soon as symptoms appear. Fungicides
applied in the spring can prevent or reduce rust disease.

p £ {
Fig. 4. Sympto

3 : \'e:' \

ms of Pear rust—Gmnosporan/'um libocedri

References

1. Beer, Steven V.; Norelli, John L. (1977). "Fire Blight Epidemiology: Factors Affecting Release
of Erwinia Amylovora by Cankers". Phytopathology. 77 (9): 1119-1125.

2. Bell, R.L., Quamme, H.A., Layne, R.E.C., Skirvin, R.M, (1996). Pears In: Janick J, Moore JN (eds.)
Fruit.

3. Breeding, Vol 1. (2000) Tree and Tropical Fruits. John Wiley and Sons, NY, pp. 441-514

4. Boucher, Matthew; Collins, Rowan, Harling, Kayli: Brind'’Amour, Gabrielle; Cox, Kerik; Loeb, Greg
(2021). "Interactions Between Delia platura and Erwinia amylovora Associated with Insect Mediated
Transmission of Shoot Blight". PhytoFrontiers. 1 (1): 62—743.

5. Domsch, K. H,. Gams, W., Anderson, T.H. (1993). Compedium of Soil Fungi. Academic
Press.,London, pp. 3-860.

6. Duffy, Brion (2012). "Fire Blight: Applied Genomic Insights of the Pathogen and Host". Annual
Review of Phytopathology. 475-494.

7. Fetena, S. and Lemma, B. (2014). Assessment on major apple diseases and insect pests in Chench
and Bonke Woredas of Gamo Gofa zone, Southern Ethiopia. Scholarly Journal of Agricultural Science
Vol.4(7), pp. 394-402.

8. Foster, M., Mueller, G. Bills, G. (2004). Biodiversity of fungi. Inventory and monitoring methods
[Book]. — Boston: Elsevier Academic Press., 67- 98.

9. Gomez, K. A. and Gomez, A. (1984). Statistical procedure for agricultural research, 2nd edition.
A Wiley Interscience Publications, New York, 691 pp.

10. Gubler, D.W., B.G. Zoller, and R.A. Duncan(2007). Diseases, p. 145. In: Pear production and
handling material. University of California Agriculture and Natural Resources, Oakland, CA. Jones, A.L.,
and H.S.

11. Holmgren, P. K., Holmgren, N.H., Barbett, L.C. (1990). Index herbariorum, Part. 1: The Herbaria
of the World. 8th edn. Regnum vegetab., 120: 1-163.

12. Knight, R.L. (1963). Abstract bibliography of fruit breeding and genetics to 1960 Malus and
Pyrus. E. Malling, Commonwealth Agric Bur Tech Commun 29.

13. Lombard, P.B., Westwood, M.N. (1987). Pear rootstocks. p. 145-183. In: Rom RC, Carlson RF
(eds.) Rootstocks forfruit crops. Wiley, NY.

14. Navi, S. S., Bandyopadhyay, R., Hall, A. J., Bramel-Cox, P. J. (1999). A pictorial guide for the
identification of mold fungi on sorghum grain. International Crops Research Institute for the Semi-Arid
Trop, 4-118.

15. Norelli, John L., Jones, Alan, L., Aldwinckle, Herb, S. (2003). "Fire Blight Management in the
Twenty-first Century: Using New Technologies that Enhance Host Resistance in Apple". Plant



https://doi.org/10.1094%2Fphytofr-08-20-0013-r
https://doi.org/10.1094%2Fphytofr-08-20-0013-r
https://en.wikipedia.org/wiki/Annual_Review_of_Phytopathology
https://en.wikipedia.org/wiki/Annual_Review_of_Phytopathology

XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

Disease. 87 (7): 756-765.

16. SAS (2009). Stat Guide for Personal Computers, Version 9.1 edition. SAS Institute Inc., Cary,
North Carolina. USA.

17. Shainidze, O. ( 2013). The Results of Phytopathological Research in Adjara [Book]. Tbilisi, 3-
304. Thomson, S. V. (1986). "The role of the stigma in fire blight infections”. Phytopathology. 76 (5): 476—
482.

18. Spotts, R.A., and L. Cervantes (2010). Effect of temperature and wetness on infection of pear
by Venturia pirina and the relationship between pre-harvest inoculation and storage scab. Plant Dis.
75(12):1204-1207.

19. Virancken, K., Holtappels, M., Schoofs, H., Deckers, T., Valcke, R. (2013). "Pathogenicity and
infection strategies of the fire blight pathogen Erwinia amylovora in Rosaceae: State of the art”.
Microbiology. 159 (5): 823-832.

20. Watanabe, T. (2000). Pictorial atlas of soil and seed fungi: Morfologies of cultured fungi andkey
to species, Flor., 4- 411.

2 1.Westwood, M.N. (1982). Pear germplasm of the new national clonal repository: Its evaluation
and uses. Acta Hort, 124:57-65.

22. Won, K., H., Bastiaanse, Y.K., Kim, J.H., Song, S.S., Kang, H.C., Lee, K.H., Cho, L., Brewer, G.,
Singla, S.E., Gardiner, D., Chagné, and V.G.M. Bus. (2014). Genetic mapping of polygenic scab (Venturia
pirina) resistance in an interspecific pear family. Mol. Breeding 34(4):2179-2189.



https://en.wikipedia.org/wiki/Phytopathology_(journal)
https://doi.org/10.1099%2Fmic.0.064881-0
https://doi.org/10.1099%2Fmic.0.064881-0

XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

Economic sciences

EFFICIENCY OF AN EXPORT-ORIENTED ECONOMY (IN THE NAKHCHIVAN MODEL)

Alakbarov Rasul Safar oglu

Nakhchivan State University,
Nakhchivan, Azerbaijan
https.//orcid.org/0009-0000-2494-3415

Abstract

The article is devoted to the analysis of the current state of export-oriented industry in the
Nakhchivan Autonomous Republic. The study examined the theoretical foundations of the concept
of competitiveness and assessment criteria, as well as the possibilities of applying innovative
regulatory models in the region.

The analyses show that the digitalization of the economy, strengthening human capital and
the application of innovation-based development models are of particular importance for
expanding export potential. These approaches serve not only to increase the product range, but
also to improve quality, ensure production in accordance with international standards and diversify
markets.

The results of the study show that innovation-oriented reforms and the application of digital
technologies create conditions for increasing efficiency in the production areas of Nakhchivan,
creating more flexible access to export markets. At the same time, education and vocational
training programs aimed at the development of human capital act as one of the main factors
ensuring the long-term economic sustainability of the region.

In general, an innovation-based development strateqy, strengthening digitalization
processes and improving human capital are considered to be decisive factors that can strengthen
the competitive position of the Nakhchivan Autonomous Republic in international markets and
ensure the economic independence of the region.

Keywords: Nakhchivan, export, innovation, competitiveness, industry, sustainable
development

1. Introduction

The development of export-oriented industry is of strategic importance in terms of strengthening
the positions of national economies in international markets and ensuring long-term economic
sustainability. In the context of globalization, regional economic models, especially in regions with small
and unique geopolitical positions - for example, in the Nakhchivan Autonomous Republic - increasing
export potential is of particular relevance. In modern times, with the formation of innovation-based
economies, the application of new regulatory models for the development of competitive industries has
become a necessity. International experience shows that export-oriented industrial sectors gain a
competitive advantage not only with their production capacity, but also with their high technological
level, modern logistics and production processes in accordance with quality standards. (Porter, 1990,
World Economic Forum, 2023).

2. Current status of export-oriented industry in Nakhchivan

The Nakhchivan Autonomous Republic, being one of the important economic and political regions
of Azerbaijan, is a unique region that continues to develop in conditions of geographical blockade. In
recent years, one of the main directions of the economic policy implemented in this region is the
development of export-oriented industry. As a result of state support, stimulation of entrepreneurship
and the creation of new production facilities, the economy of Nakhchivan continues to have an increasing
export potential.

Currently, the main share in exports belongs to agro-industrial products, construction materials,
light industry products and mineral waters. For example, Nakhchivan's "Badamli" mineral waters and
salt products have been known in both domestic and foreign markets for many years. In addition, the
activities of fruit and vegetable processing enterprises create conditions for the expansion of agricultural
exports. In the field of construction materials, quarries and cement production enterprises also play a
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significant role in the region's export structure.

According to official statistics, the volume of export operations in Nakhchivan has increased
significantly over the past decade. According to the 2024 figures of the State Statistics Committee, the
annual volume of exports from the region increased by 2.3 times compared to 2010, reaching 250 million
US dollars. These indicators, at first glance, are a clear example of economic success. However, when
looking at the structure of exports, it is observed that raw material-oriented products predominate,
which may weaken competitiveness in the long term. Because raw material exports increase dependence
on price fluctuations in global markets and do not create added value. (State Statistical Committee of
the Republic of Azerbaijan, 2024).

In order to increase the export potential of Nakhchivan, it is necessary to expand the processing
industry, stimulate innovation-based production, and apply new technologies. In particular, the
establishment of new enterprises in areas such as agricultural product processing, food industry, textile,
and pharmaceuticals can make the export structure more sustainable and competitive. Supporting small
and medium-sized businesses in this direction is also an important factor.

International experience shows that export-oriented policy plays a special role in the economic
development of small regions. The Baltic countries - Lithuania, Estonia, and Slovenia - have achieved high
economic indicators with innovation-based export models, despite having a limited domestic market.
Their experience proves that sustainable economic growth is possible when exports are based not only
on raw materials, but also on high-value processing and technological sectors. In this regard, the
promotion of innovative production and diversification of export-oriented sectors is also relevant for
Nakhchivan.

Despite its geographical limitations, Nakhchivan's expansion of access to international markets is
important for its future development. In particular, the prospect of opening the Zangezur corridor can
provide new opportunities for the region’s export potential. This will both reduce logistics costs and allow
Nakhchivan products to reach wider markets. (World Economic Forum, 2023).

As a result, the development of export-oriented industry in the Nakhchivan Autonomous Republic
is already showing its real results. However, the main task ahead is to gradually move away from raw
material-oriented exports, expand innovation-based production, and strengthen the “Made in
Nakhchivan” brand in international markets. If this goal is achieved, the region will both make a
significant contribution to Azerbaijan's overall export potential and further strengthen its economic
independence.

3. The concept of competitiveness and assessment criteria

Competitiveness is considered one of the most important concepts in economic science and policy.
In a broad sense, this term refers to the ability of a country, region or enterprise to maintain a stable
position in international markets and to offer its products and services on more favorable terms than its
competitors. In other words, competitiveness is not only related to price, but also to quality, technology,
innovation, production efficiency and access to markets. (Porter, 1990, World Economic Forum, 2023).

The famous economist Michael Porter, in his concept of “Competitive Advantage”, explained this
concept in more depth and distinguished four main factors for the sustainable economic development of
regions and countries. These are:

e Production factors - human capital, natural resources, technology and infrastructure.

e Demand conditions - the level of demand and complexity of consumer tastes in the domestic
market.

e Related and supporting industries - the presence of clusters and the strength of industrial chains.

e Enterprise strategy and competitive environment — management models of firms, intensity of
competition in the market and regulatory policy of the state.

Together, these four elements form the model called “Porter’s diamond” and create a theoretical
basis for determining the competitiveness of economies. (Porter, 1990, World Economic Forum, 2023).

In modern times, various international organizations develop indices to assess the competitiveness
of countries. One of the most widely used indicators is the Global Competitiveness Index published by the
World Economic Forum (WEF). This index measures the level of economic development of countries and
their resistance to market competition based on various criteria. Among them: (Porter, 1990, World
Economic Forum, 2023).

e Infrastructure development (roads, logistics, energy supply and digital networks),

e Macroeconomic stability (inflation rate, budget balance, debt burden),

e Education and human capital (secondary and higher education level, vocational training),

e /nnovation potential and technology adoption,
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e Market size and consumer behavior,

e Effectiveness of economic management and institutional environment.

These indicators allow for a comparative assessment of the positions of countries in international
markets. Competitiveness in the context of the Nakhchivan region (Porter, 1990, World Economic Forum,
2023).

Competitiveness in the context of the Nakhchivan region

Increasing competitiveness in regions with limited resources and markets, such as the Nakhchivan
Autonomous Republic, is based more on innovation, efficient production technologies and export-
oriented policies. In order to increase the region's export potential, it is important for enterprises to obtain
international quality certificates (ISO, HACCP, etc.). This not only facilitates the access of products to
foreign markets, but also strengthens consumer confidence. (Porter, 1990, World Economic Forum,
2023).

In addition, the development of human capital, strengthening of the modern vocational education
system and digitalization of production are among the main factors that can ensure the regional
competitive advantage of Nakhchivan. The prospect of opening the Zangezur corridor in the near future
can also have a positive impact on the competitiveness of the region by increasing logistics and access to
markets. The concept of competitiveness is not just an economic term, but also one of the main units of
measurement of strategic development. Its assessment is based not only on market share and export
indicators, but also on technological potential, human capital, state policy and innovation opportunities.
In order to ensure competitiveness in regions with geographical limitations such as Nakhchivan, it is
necessary to study international experience, strengthen local potential and develop an export-oriented
economy. (Porter, 1990; World Economic Forum, 2023). (World Economic Forum, 2023).

4. Application of innovative regulatory models in Nakhchivan.

One of the main conditions for economic development in the modern era is that the state's
regulatory mechanisms are flexible and innovative. The traditional administrative control model no
longer provides effective results in the conditions of global competition. Therefore, the concept of an
innovative regulatory model comes to the fore. In this model, the state acts not only as a controller, but
also as a promoter and partner. That is, rather than tightening the business environment, the state acts
as an institution that supports it, stimulates innovations and creates conditions for the dynamic
development of the market.

The reforms implemented in the Nakhchivan Autonomous Republic in recent years also reflect this
approach. The application of innovative regulatory models is especially noticeable within the framework
of economic liberalization, promotion of entrepreneurship and export-oriented policy. (Ministry of
Economy of the Nakhchivan Autonomous Republic, 2024).

Main areas of application Innovation funds and startup promotion.

Special funds are being created in the region to finance innovation activities and support startups.
This mechanism is of great importance for the implementation of new ideas by small and medium-sized
enterprises (SMEs). Soft loans and grants for startup projects allow diversifying the economic structure
of the region.

Export promotion programs.

To facilitate access to foreign markets, the state applies concessions to exporters. For example,
simplification of customs duties, support for certification of export products, and promotion of the “Made
in Nakhchivan” brand increase the competitiveness of export-oriented manufacturers.

Application of digital technologies.

Digitalization in public administration, expansion of electronic services, and application of “e-
government” platforms facilitate business activities. Electronic licensing, tax accounting, and e-invoice
systems save time and resources of entrepreneurs, while also increasing transparency.

Modernization of agriculture and agrarian technologies.

The agricultural sector plays a leading role in the economy of Nakhchivan. With the regulatory
support of the state, subsidies for farmers, agrotechnical services, and digital agricultural platforms are
created. This creates conditions for both increased productivity and improved quality of export-oriented
agricultural products.

E-commerce and electronic customs systems.

The application of electronic customs systems is of particular importance in terms of integration
into global markets. The development of e-commerce facilitates the direct export of local producers to
foreign markets. This reduces traditional logistics costs and expands the geography of exports.

Structural reforms and new economic opportunities
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Within the framework of the reforms implemented in Nakhchivan in recent years, supporting small
and medium-sized businesses and creating technoparks and industrial districts are of particular
importance. Technoparks play the role of a concentration center of innovation activity, enabling the
transfer of scientific research to practical production. Industrial districts, on the other hand, minimize
infrastructure costs by facilitating the activities of manufacturing enterprises in one place.

In addition, expanding logistics capabilities is also an important component of the innovative
regulatory model. Integration into international transport corridors, especially the prospective opening
of the Zangezur corridor, will significantly increase Nakhchivan's access to regional and global markets.
Simplification of customs procedures creates a more favorable business environment for exporters. As a
result, innovative regulatory models applied in Nakhchivan serve to diversify the economy, increase
export potential, and improve the business environment. When the state's promotional and partnering
role is optimally balanced with market mechanisms, the region will not only satisfy domestic demand,
but will also have a competitive position in international markets. This model can serve as a strategic
basis for the sustainable economic development of Nakhchivan in the future. (Porter, 1990; World
Economic Forum, 2023). (Ministry of Economy of the Nakhchivan Autonomous Republic, 2024). (World
Economic Forum, 2023).

5. Recommendations and Conclusion

It is necessary to implement complex and phased measures for the development of export-oriented
industry in Nakhchivan. The following main priorities are of particular importance in this direction:

Strengthening regional specialization and development of high value-added sectors — Expansion of
production in areas consistent with the existing economic potential of Nakhchivan, especially the
development of agricultural products processing, pharmaceuticals and construction materials industries
will increase export opportunities.

Creation of technoparks and innovation centers — Application of new technologies, support for
startups and integration of scientific research institutes with industry can increase the range and quality
of export-oriented products.

Strengthening human capital, expanding education and training programs — Personnel training in
accordance with the requirements of the modern labor market, advanced training and international
exchange of experience will ensure the sustainability of the export industry.

Increasing digitalization and e-commerce opportunities — Creation of electronic platforms,
digitalization of production processes and improvement of logistics services will facilitate access of
products to wider markets.

Strengthening marketing and brand policy in foreign markets — Formation of the “Made in
Nakhchivan” brand, active participation in international exhibitions and organization of export missions
will serve to promote regional products.

Implementation of green economy principles and ensuring environmental sustainability —
Application of alternative energy sources, environmentally friendly production processes and “green
certification” will increase the international competitiveness of export products.

Overall conclusion

In conclusion, the application of innovative, environmentally sustainable and competitive
approaches to the development of export-oriented industry in the Nakhchivan Autonomous Republic can
significantly strengthen the region's position in international markets. In this direction, state support, the
activity of the private sector and cooperation with foreign investors are of strategic importance. Thus,
the implementation of complex measures has the potential to turn Nakhchivan into one of the export
centers of the South Caucasus in the near future.
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Abstract

The attitudes of Georgian patriots toward the colonial policies of the Russian Empire were
closely aligned with the fundamental national principles that informed the Tergdaleulni
movement (literally, “those who drank the waters of the Terek”). The primary objective of this
intellectual and political current was the restoration and preservation of Georgian statehood as
the ultimate national ideal.

Given the repressive political climate of the Russian Empire, Georgian patriots faced severe
constraints on political and cultural expression. Censorship and state surveillance effectively
suppressed any overt manifestations of anti-colonial sentiment or advocacy for the rights of
subjugated nations.

The examined materials demonstrate that it was precisely through the persistent efforts of
the Tergdaleulni and other leading figures of Georgian nationalism that the displacement of the
Georgian language was prevented. Their activities not only safeguarded the linguistic and cultural
integrity of the nation but also laid the essential foundations for the continued development of
Georgian language and identity in subsequent periods.

Keywords: Georgia, History, Russian Empire, Politics

The attitude of Georgian patriots toward Russia's colonial policy is entirely consistent with the
national principles that underlie the Tergdaleulni (literally, "those who drank the waters of the Terek")
movement. Their highest national ideal has always been the restoration of Georgian statehood.

However, as realists, they did not view these phenomena from a romantic perspective and, given
the existing situation, often even expressed a certain loyalty in relations with Russia. This explains, above
all, the fact that the Protestant oppositional aspiration for national freedom and Russian colonialism,
reflected in their views, is not marked by extreme radicalism. They try to limit their struggle against
Russia's expansionist policies to specific facts and phenomena.

It should be noted that, given the complex situation that prevailed in the Russian Empire at the
time, Georgian patriots were effectively unable to undertake any other actions. Censorship and other
relevant authorities exercised strict control over all expressions of free thought, especially when it was
directed against Russian colonialism and in defense of the national interests of oppressed peoples.

All of this naturally created a solid foundation for the assertion of the so-called two truths: a
publicly expressed point of view, which could never be entirely sincere or unbiased, and an unofficially
expressed desire of the heart, which was expressed primarily in oral conversations and various written
records (diaries, personal letters, memoirs, etc.). Although documentary materials reflecting the second
truth have survived in very small quantities, even with their help, the significant difference between these
two truths is evident.

That this is indeed the case is confirmed by a fragment from a personal letter from Sergei Meskhi,
the publisher and editor of the newspaper "Droeba,"” which offers an unequivocally negative assessment
of Georgia's annexation to Russia: "After 1800, it will be impossible to write the history of our country
properly and honestly. The censors will not allow it. The authorities will not permit the publication of a
history that does not praise all their actions and decrees (in Georgia), that does not express the idea that
Georgia, as a result of its annexation to Russia, has found a happy and blissful life; such a history, instead
of benefiting, will only bring harm" (Meskhi, 1950: 143).

This fragment was from a personal letter from Sergei Meskhi to his fiancée, Ekaterina Melikishvili.
He never expressed such an opinion—with such harshness and radicalism—in his publications, which is
easy to understand. Because the letter was not intended for publication, the author was completely free
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from any censorship restrictions and expressed his innermost thoughts openly. Naturally, great caution
and circumspection were required in public speeches and publications, which led to opportunistic
assessments.

One of the greatest misfortunes brought about by Georgia's annexation by Russia, according to the
"Tergdaleulni," was that after it, Georgia found itself virtually completely cut off from the outside world.
From that time on, "the Georgian people see no successes or accomplishments of any educated nation
other than Russia, to emulate, to draw on their example; it is as if they are about to fall asleep, to freeze
in place, like China" (Meskhi, 1963: 116).

Georgian public figures consider the greatest danger of Russian colonialism to be the consistent
and purposeful struggle of the authorities and their loyal servants against the national identity of
oppressed peoples. They fought and resisted Georgia's reactionary opponents as much as possible.

From this perspective, the polemical article "Some Questions,” published in issue 14 of Droeba, is
of particular interest. It sharply criticizes a letter from a St. Petersburg correspondent published in issues
25-26 of the newspaper Tbilisi Moambe (published from 1873 to 1880). Sergei Meskhi not only
fundamentally opposed this question but even opposed its raising, which was the most important
objective of the article. Specifically, Sergei Meskhi focuses on the St. Petersburg correspondent's
question: "What would be more desirable and beneficial for the countries of the Caucasus—leaving them
separate according to their status as nationalities and peoples, or bringing them all closer together,
uniting them all into a single people?” (Meskhi, 1963:183). Sergei Meskhi considers this question and the
answer given by the St. Petersburg author himself to be devoid of any scientific argumentation and
directed against non-Russian peoples. Sergei Meskhi cannot hide his indignation at this point of view from
the St. Petersburg correspondent, who characterizes the linguistic and cultural "backwardness"” of the
peoples of the Caucasus as follows: "Since the languages of the Caucasian peoples have not been
developed, since they have not reached the stage where they can assimilate the fruits of science and
civilization in general, since the development of individual languages is more complex and requires more
time, it would therefore be better if all the peoples of the Caucasus adopted one language—Russian,
through which they will more easily and quickly achieve their well-being" (Meskhi, 1963:183).

The anger of the participants in the "tergdaleulni” movement is further intensified by the fact that
the editorial board of "Tbilisi Moambe," in response to the aforementioned letter, published an article
outlining its own position, in which it essentially shared the reactionary viewpoint of the Black Hundreds
Russian correspondent. Qutraged by such judgments, Georgian public figures are trying to convincingly
prove that the above considerations lack any scientific basis and that the struggle directed against
peoples and languages is, in fact, a struggle against the laws of nature. According to him, "The language
and literature of a people are the result of the nature and circumstances that have surrounded and
influenced them for several centuries. Is it possible to change a people's language and character by
advice? How can a reasonable person tell an entire nation, or several nations, that today you need French
or German, forget your own language and literature, and study those languages? Is it possible to rid
yourself of and forget what is inherent in a people, what they, so to speak, absorbed with their mother's
milk?

...What happens if you desire something that is impossible, something that contradicts nature,
something that violates all the laws of nature, the laws of human nature itself, the qualities of every
human being! As if language, character, and literature were some kind of article of clothing or footwear
that can be thrown away and replaced with a new one!”

However, the above position in no way signifies a struggle against the "acquisition" of a foreign
language in general. On the contrary, according to Georgian figures, when a person sees that "acquisition
of a language in life and science is essential for him," he studies that language without any compulsion.
However, this circumstance will not prevent him from simultaneously "striving to develop and advance
his own language, striving to prepare his native tongue so that with its help he can assimilate science and
civilization" (Meskhi, 1963:185).

To support this, they cite examples from the history of England, France, and Germany, noting that
if these countries had at one time refused to receive education through their own languages and had
adopted Greek and Latin, the then-world-leading languages, then neither French, German, nor English
would exist today. Despite the fact that many in Georgia and other subjugated countries of the empire
fought against the colonial policies pursued by the Russian government and its allies, it nevertheless
managed to recruit individuals among the conquered peoples who actively supported the practical
implementation of its reactionary plans. One of these was G. Bagration-Mukhransky, who in 1872
published in Tbilisi in Russian the book "On the Essence of National Individuality and the Educational
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Significance of Large National Units."

This book provoked enormous outrage among Georgian leaders, stemming from the reactionary
ideas so fervently defended by the author.

Among Mukhransky's propositions, they are particularly outraged by the idea that "for complete
human happiness and success, it is absolutely necessary for small peoples to lose their small nation, their
language, customs, and unique way of life and join the larger people.” According to Mukhransky's
prediction, "someday, through the merging and unification of small and isolated peoples, several large
nations will emerge, since over time the languages of the small peoples will be abolished.”

As a result of this "brutal and ugly policy,” devoid of any scientific basis or argumentation, the
aggressive aspirations of the Russian colonialism of the time became clear, the victims of which were to
be the non-Russian peoples living in the Russian Empire, including the Georgians. Mukhransky asserted
that "since the languages of small nations cannot become the organ of all humanity, they must be
abolished, and the small nations themselves, both for their own happiness and for the good of all
humanity, must finally disappear from the face of the earth" (Meskhi, 1962:255).

The indignation of Georgian patriots is further intensified by the fact that all of these "general
theoretical” arguments were directed primarily against the Georgian people. In their view, Mukhransky's
actions fundamentally contradict "the truth confirmed by science... With a single stroke of the pen, he
wants to change the character, customs, and life of a people; he wants to take away their native
language, which is most dear to humanity, and the removal of which is almost tantamount to the taking
of life! He cannot understand that a people deprived of their native language is like a person who has
been robbed of everything they considered dear and native, and who, because of this, can no longer
accomplish anything remarkable in their life!" (Meskhi, 1962:256).

Georgian patriots also rightly criticize Mukhransky's view that the measure of a nation's culture
and education is its size. They call this idea absurd and, in support of this, cite those peoples who, despite
their small numbers, have created a culture far superior to that of numerous nations.

When discussing the negative aspects of Georgia's annexation by Russia, the leading
representatives of the Tergdaleulni movement painfully emphasized that after this event, "the mention
of our country almost completely disappeared in Europe” (Meskhi, 1964:328). They criticized with
particular indignation and severity the cruelty and arbitrariness of Russian officials sent to Georgia. From
this perspective, in their view, there were virtually no good or bad officials, and each of them consistently
pursued policies directed against the national interests of the Georgian people. It was precisely this bitter
truth that they came to understand after observing the life experiences of a number of high-ranking
Russian officials who came to work in Georgia. True, at first many greeted them with great hopes, but
very soon these hopes were dashed, since "at first this or that official seemed to live up to society's
expectations, taking up his duties honestly and impartially. However, after a short time, this vaunted
person, unfortunately, revealed the same shortcomings and the same character as the previous official
(Meskhi, 1964: 329).

Among those high-ranking officials who led Georgian national figures to recognize this bitter truth,
the well-known Yanovsky, then the trustee of the Caucasian educational district, aroused particular
indignation with his reactionary activities. They note with pain in their hearts that very soon "the
politician suppressed the educator in him," and they became disillusioned with him.

In support of this, Georgian patriots recall the imperial policy pursued by Yanovsky in opposition to
education in the Georgian language. They perceive such actions by Yanovsky and his associates as
subversive. activities directed against the national identity of the Georgian people, and with a clearly
expressed sense of protest, remind the Russian high-ranking official of the fact that the Georgian people
throughout their existence have "persistently and fearlessly fought to defend their land, faith, language
and nationality” and that they will not deviate from this path in the future.

In his journalistic views, Sergei Meskhi, in his own way, repeated and, to some extent, even
deepened the well-known motto of the outstanding Georgian writer and public figure llia Chavchavadze,
which he recorded back in 1861 in his first polemical letter, which defines the national self-existence of
the Georgian people: "Language, Fatherland, Faith." To this well-known triad, Sergei Meskhi added a
fourth concept - "religion, " formulating this motto as follows: "The desire of Georgians is the same as that
of other peoples: to protect their native language, fatherland, religion, and faith" (Meskhi, 1964: 338).
The materials examined confirm that it was only thanks to the tireless struggle of the participants of the
Tergdaleulni movement and other remarkable Georgian national figures that it was possible not only to
avoid the actual displacement of the native language from Georgia, but also to create all the
preconditions for its functioning in the next stage of development.
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Abstract

"Constitution and Sovereignty Year" is an important initiative implemented in order to
strengthen Azerbaijan's statehood traditions and expand legal education. The historical
importance of the Constitution, its role in ensuring human rights, legal and political aspects of the
concept of sovereignty are analysed in detail in the article. Also, within the framework of the
declaration of this year in 2025, the work carried out in the direction of educational measures,
legal reforms and promotion of national values is emphasised. The measures aim to further
strengthen the country's development as a legal state and civil society. The article reflects the
approaches of special importance for the protection of the principles of legal statehood of
Azerbaijan and their transmission to future generations.

XULASD

"Konstitusiya ve Suverenlik ili" Azarbaycanin dévist¢ilik enanalerinin méhkemlendirilmasi
ve hiquqgi maariflendirmeanin genislendirilmasi magsadile hayata kecirilen miihim tasabblsdlir.
Magqalade Konstitusiyanin tarixi @hamiyyati, insan hiquglarinin teminatinda rolu, suverenlik
anlayisinin hiquqgi ve siyasi aspektleri atrafli tahlil edilir. Homginin, 2025-ci ilde bu ilin elan
olunmasi carcivasinds maariflendirme tedbirleri, hiqugi islahatlar ve milli deyarlerin tebligi
istigamatinde gériilan isler vurgulanir. Tedbirler dlkenin hiiquqgi dévist ve vetendas cemiyyati kimi
inkisafini daha da gliclendirmek magsadi dasiyir. Meqale Azerbaycanin hiqugi dévist¢ilik
prinsiplarinin gqorunmasi ve galecek nasillere dtirtlmasi lgcln xdsusi e@hamiyyat dasiyan
vanasmalari aks etdirir.

Keywords: Azerbaijan constitution, sovereignty, legal state, traditions of statehood, human
rights, 2025 Constitution and Sovereignty Year, state independence, territorial integrity, legal
education, democratic principles, Patriotic war, rights and freedoms, national legislation, public
administration.

Acar sézlar: Azarbaycan konstitusiyasi, suverenlik, hiquqi dévist, dévistcilik enanaleri,
insan hiiquglari, 2025 Konstitusiya ve Suverenlik ili, déviet mistaqilliyi, arazi bitévidyd, hiqugi
maariftendirma, demokratik prinsipler,Veten miharibssi, hiiqug ve azadliglar, milli ganunvericilik,
dovlst idareetmasi.

INTRODUCTION

There is nothing better than independence for the state and freedom for its citizens. The people of
Azerbaijan, with a great and rich historical past, have gone through a long and struggle-filled path for
free living and an independent state, and have written a heroic chronicle. Azerbaijan, which has a history
of five thousand years of statehood, has been fighting for centuries against foreigners who were eyeing
its land, threatening its freedom, and who were hostile to it. (1)

Each state's basic principles are reflected in its constitution and the concept of sovereignty.
Declaring 2025 as the "Year of the Constitution and Sovereignty" in the Republic of Azerbaijan aims to
strengthen the traditions of statehood and further develop public awareness in this area. The importance
of the concepts of the Constitution and sovereignty, their role in Azerbaijan's history and the measures
implemented within the framework of the "Year of the Constitution and Sovereignty” will be examined
in this article.

Today, the Republic of Azerbaijan, guided by the national interests of our people, continues its
independent policy more courageously and principledly in the conditions of new realities, and, based on
the requirements of the Constitution and its sovereign rights, confidently moves towards the strategic
goals ahead.

The Concept of the Constitution

The Constitution constitutes the legal and political basis of every state. It determines the form of
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government of the country, the rights and freedoms of citizens, and the principles of operation of state
bodies. The Constitution of the Republic of Azerbaijan was adopted on November 12, 1995 through a
nationwide referendum. This historical document, as the first constitution of independent Azerbaijan,
played an important role in the formation of a legal state.

The Constitution of Azerbaijan places special emphasis on the protection of human rights and
freedoms. For example, its second section is dedicated to the fundamental rights and freedoms of the
individual. It protects such fundamental values as the rule of law, personal inviolability, freedom of
speech, and property rights.

At the same time, the Constitution also reflects the responsibility of state bodies to citizens. With
the adoption of this document, the Azerbaijani state has taken an important step towards building a
society based on democratic principles.

The concept of sovereignty

Sovereignty is one of the basic principles that expresses the independence of the state and its
complete freedom in its internal affairs. The sovereignty of the Republic of Azerbaijan was confirmed by
its act of independence. The "Constitutional Act on State Independence of the Republic of Azerbaijan’,
adopted on October 18, 1991, is of great importance in this regard.

The concept of sovereignty manifests itself in both legal and political terms. Legally, a sovereign
state has the right to adopt its own laws and independently implement its internal policies. Politically,
sovereignty ensures the right of a country to make independent decisions in international relations.

The strengthening of Azerbaijan's state sovereignty was accompanied by historical events. The
victory in the Patriotic War in 2020 not only ensured the
2025-Ci iL - territorial integrity of Azerbaijan but also further strengthened
KONSTITUSIYA V& its sovereignty. This, in addition to being a source of national
SUVERENLIK iLi E pride, confirmed the values of statehood based on the
principles of international law.

Having an independent and sovereign state and building
a developed society based on national and spiritual values,
principles of solidarity, humanism, justice and the rule of law
have been the greatest dream of the Azerbaijani people for
centuries.

Despite external interference and deprivation at various
stages of history, our people have preserved their national
identity and fighting spirit, always remained faithful to their
ideals, and restored state independence at the end of the 20t
century. Although the Constitutional Act “On State
Independence of the Republic of Azerbaijan” adopted on October 18, 1991, provided for the preparation
of a new Constitution, the ineffective activities of the authorities in 1991-1993 led to an acute crisis in
all spheres of social life and the emergence of anarchy in the country, state governance mechanisms
were not formed, and it was not possible to ensure the rule of law and the right of citizens to live freely
and safely.

Only thanks to the great mission of salvation of the National Leader Heydar Aliyev, who returned
to power at the request of the people in 1993, were the dangerous processes happening in our country
halted, socio-political stability secured, and a reliable foundation laid for modern state-building. The first
Constitution of the Republic of Azerbaijan, prepared under the direct leadership of the Great Leader and
adopted on November 12, 1995, formed the basis for large-scale legislative and institutional reforms in
our nation.

The Constitution has served as a vital legislative foundation for implementing lofty aims such as
protecting the independence, sovereignty and territorial integrity of our state, establishing a legal and
secular state, nation, ensuring a decent standard of living for our citizens, and fostering cooperation with
countries worldwide in a friendly and peaceful environment. The preamble of the Constitution states
that protecting Azerbaijan's independence, sovereignty and territorial integrity is among its primary
objectives.
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However, the fact that 20 per cent of our lands remained under occupation for nearly 30 years as
a result of Armenia's aggression against Azerbaijan did not allow the sovereign rights of the Republic of
Azerbaijan to be applied in those territories. Putting an end to Armenia's occupation policy and restoring
the territorial integrity and sovereignty of our country have become one of the main goals of the national
idea of the Azerbaijani people, and all the resources of our society have been directed to solving this
fateful task. As a result of the historic victory in the Patriotic War that began on September 27, 2020 in
response to Armenia's provocations and the successful anti-terrorist operation carried out on September
19-20, 2023, the territorial integrity and sovereignty of our country have been fully restored, and the
legal force of the Constitution of Azerbaijan has been established in all territories where the occupation
has been eliminated. In accordance with Decree N¢ 294 of the President of the Republic of Azerbaijan
dated September 19, 2024, September 20 was declared the
Day of State Sovereignty in the Republic of Azerbaijan. (1)

Taking into account the full restoration of our
territorial integrity and sovereignty, as one of the intentions
declared by our Constitution, and the 30th anniversary of the
adoption of our Constitution in 2025 and the 5% anniversary
of our victory in the Patriotic War, President of the Republic
of Azerbaijjan Ilham Aliyev declared 2025 the "Year of the
Constitution and Sovereignty" in the Republic of Azerbaijan.

The declaration of 2025 as the "Year of Constitution
and Sovereignty" in our country by President Ilham Aliyev's
Decree dated December 28, 2024 plays an indispensable role
in the study of the history of our statehood, as well as in the
great importance of new national ideological priorities in the post-war period, in the taking of a worthy
place for powerful Azerbaijan among the countries of the world, and in the irrevocability and eternality
of our independence, in terms of further highlighting both the historical importance and essence of many
principles. (4)

Azerbaijan took important steps to regain its independence in the early 1990s, following the
collapse of the Soviet Union. At the same time, the Azerbaijani people's desire for sovereignty and the
will for independence were rooted in traditions stemming from the Azerbaijan Democratic Republic,
established in 1918 and lasting only two years. After the collapse of the republic, which was part of the
Soviet Union for nearly 70 years, the Azerbaijani people always kept their dreams of independence alive
in their hearts.

With the Constitutional Act on State Independence of the Republic of Azerbaijan adopted on
October 18, 1991, Azerbaijan officially restored its independent state status.

The Fundamental Law, one of the most important events in the history of our state's independence,
was developed as a result of the hard work of the Great Leader Heydar Aliyev. The Constitution of the
Republic of Azerbaijan, adopted by a nationwide referendum on November 12, 1995, broadly enshrines
the ideas and values that determine the main directions of development of modern society in our country.
Thus, the Constitution reflects the democratic formation of state authorities, respect for human
personality and dignity, the existence of effective mechanisms for the protection of human rights,
ensuring pluralism in the political system, commitment to universal values, and other values. Taking into
account the exceptional importance of the country's Basic Law in the history of national statehood, in
accordance with the Decree dated November 1, 1996, signed by the Great Leader Heydar Aliyev,
November 12 is celebrated as Constitution Day in our country every year.

The Great Leader's advice to each of us is: "Every person must abide by the Constitution and laws,
duly fulfil their duties to the state and society arising from it, and closely participate in the process of
building a democratic, legal, secular state in our country”; "Our goal is to protect and enrich the
spirituality of our people. Our Constitution is the Constitution of the people. It is the Constitution of every
citizen!" (4)

The Constitution of the Republic of Azerbaijan, as the highest legal document of the state, is the
basis of the country's legal system. The history of the Constitution includes several important stages:

1. Azerbaijan Democratic Republic (1918-1920):

The Azerbaijan Democratic Republic was declared an independent state on May 28, 1918. The
republic’s first constitution was adopted on May 1, 1920, but it was not implemented for a long time due
to the ADR's short tenure.

2. Soviet Period (1920-1991):
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In April 1920, with the accession of Azerbaijan to the Soviet Union, the constitution of the
Azerbaijan Soviet Socialist Republic was implemented. This constitution, along with the Soviet Union,
defined the legal foundations of the Azerbaijan SSR.

The Soviet-era constitution of Azerbaijan consisted, in general, of documents that promoted
socialist ideology, aligned with the laws of the Soviet Union.

3. Independence Period (since 1991):

After Azerbaijan declared its independence in 1991, the country decided to adopt a new
constitution.

November 12, 1995: The Republic of Azerbaijan adopted its first independent Constitution after
gaining independence. This document defined the country's state structure, legal system, rights and
freedoms of citizens, and the state's domestic and foreign policy.

The Constitution reflects Azerbaijan's independence, democratic state-building, the rule of law,
and the foundations of a legal state.

4. Amendments to the Constitution:

The first amendments to the Constitution were made on August 24, 2002. These amendments, in
particular, regulated the holding of elections and the division of power.

In 2009, after several more amendments and additions were made to the Constitution, this
document was updated in line with the country's development.

On July 18, 2016, the President of the Republic of Azerbaijan signed an order on the draft
Referendum Act of the Republic of Azerbaijan “On Amendments to the Constitution of the Republic of
Azerbaijjan.” According to the draft, 29 amendments were proposed to 42 articles of the Constitution of
the Republic of Azerbaijan. (3)

5. Current Situation:

The Constitution of the Republic of Azerbaijan, in terms of legal foundations, serves to establish a
modern state of law and it is impossible for any law to contradict this constitution. The Constitution
ensures the country's domestic and foreign policy, economic development, and the rights and freedoms
of citizens.

The Constitution of the Republic of Azerbaijan, as the most important document in the country's
legal system, directs the activities of all state management structures and plays a key role in the
development of Azerbaijani society.

History

Azerbaijan established the first parliamentary, democratic, secular state in the Muslim East in
1918-1920, but this independence, which our people achieved through great struggles and wars, did not
last long, it lasted only 23 months. Although this is a very short time in history, it has been forever
engraved in the blood memory of our people in terms of its importance. During this short period of its
existence, the Azerbaijan Democratic Republic provided allits citizens with constitutional rights and tried
to establish relations with all countries based on utility, regardless of their internal structure.

Great leader Heydar Aliyev emphasised that despite the Azerbaijan Democratic Republic only
lasting 23 months in tense and complex socio-political conditions, it will remain in the memory of
generations as one of the brightest pages in our people's history. He stated that we inherit a rare legacy:
"Every Azerbaijani citizen should strive to be worthy of this heritage and approach the past, present and
future of our country, which has a great historical past, culture and high spirituality, with a deep sense
of responsibility.”

The steps taken by the republic in the areas of democratic, legal, secular state-building, economy,
culture, education, healthcare, etc. were not left unfinished, and our state, which restored its
independence at the end of the 20t century, has kept alive and developed the traditions of succession.
The independence we regained in 1991 was the fruit of the national awakening and love of freedom
created in the minds of our people by the glorious history they lived at the beginning of the last century.
On August 30 of that year, the Declaration of Independence of Azerbaijan was adopted, and on October
18, the Constitutional Act on the State Independence of the Republic of Azerbaijan was adopted. Thus,
Azerbaijan declared its existence to the world again as an independent, democratic and secular state.

Our state independence was recognized and accepted by the world community. Although
Azerbaijan has achieved unprecedented development and progress in all areas during this period, the
achievements and successes achieved have not come easily. Every person knows well that a prosperous
life, comfortable living, and an increase in well-being go through difficulties. Living a prosperous life, like
independence and freedom, is also achieved at the cost of sacrifices and with difficulty. In the first years
of our independence, our people literally experienced difficult, trying days. In any case, the conflict that
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Armenia started with its land claim to Azerbaijan in 1988 had made the situation in our country
extremely difficult. Our compatriots who were deported from their ancestral lands in Armenia had taken
refuge in Azerbaijan.

There was a war on our lands, the number of tent camps was increasing day by day. Garabakh, as
well as the surrounding territories, were occupied by Armenian invaders. The authority of the Azerbaijani
state in the mountainous part of Garabakh was non-existent. On the one hand, we had to overcome the
real threat to our independence, and on the other hand, we had to fulfill our duty to the homeland, such
as getting rid of Armenian aggression, defending our lands, preserving the territorial integrity of our
country, and liberating our occupied lands. Our people had to show their strength and power. At a time
when our statehood was facing the threat of destruction, the then incompetent and indecisive leaders
of our republic could not cope with such important and fateful tasks. That is why a significant part of our
lands was lost, chaos and anarchy prevailed in the country, the threat of civil war arose, fratricidal
massacres began, the foundations of law were seriously weakened, crime reached an unprecedented
level, and our statehood and independence were in danger. The then government officials, who were
incapable of governing the country, were so bewildered that they didn't even know what to do. (2)

The national leader of the Azerbaijani people Heydar Aliyev said: “History has repeatedly proven
that the protection of independence, which is the invaluable
national wealth of the people, is a much more difficult and complex
task than its acquisition.” The existence of Azerbaijan as an
independent country, the preservation and strengthening of
statehood and the establishment of democratic principles, the
successful and rapid implementation of the process of building a
democratic, legal, secular state are precisely connected with the
name of the great leader Heydar Aliyev. The return of the
outstanding statesman, world-famous politician, and genius Heydar
Aliyev from Moscow to Azerbaijan, and his leadership first of the
Nakhchivan Autonomous Republic, and soon after the country as a
whole, created conditions for the purposeful management,
advancement, and development of state-building and socio-political processes.

Several important measures taken by the great leader Heydar Aliyev in this direction during the
period of state independence have become historical events in the life of our country. One of these events
was the decree of Heydar Aliyev, dated December 16, 1991, when he was the Chairman of the Supreme
Assembly of the Nakhchivan Autonomous Republic, on the celebration of December 31 of each year as
the Day of Solidarity of World Azerbaijanis. For the first time in the history of Azerbaijani statehood, this
decree introduced the concept of “World Azerbaijanis” into big politics. Currently, the Day of Solidarity
of World Azerbaijanis is celebrated on December 31 every year both nationally and at the state level in
foreign countries and serves to further strengthen the unity and ties of world Azerbaijanis.

Thanks to the strong political will and great foresight of the outstanding statesman Heydar Aliyev,
the “Contract of the Century”, signed on September 20, 1994, forms the basis of the oil strategy that
occupies an important place in the economy of the independent Azerbaijani state. Projects such as the
Baku-Tbilisi-Jeyhan oil pipeline, the Baku-Tbilisi-Erzurum gas pipeline, “Shah Deniz-2”, TANAP and TAP,
which are of international importance, are important and successful results of the “Contract of the
Century”. At the same time, the policy of developing the non-oil sector at the expense of oil revenues is
being successfully implemented in our country. Currently, the purposeful state policy carried out in this
direction gives a serious impetus to the development of the agricultural sector, tourism, transport sector,
and service sectors. The place and role of the private sector in the economy of the Republic of Azerbaijan
continues to grow. A diversified multi-profile economic model is driving the country's economy forward.

Behind the wheel of our state is our esteemed President Ilham Aliyev, a worthy disciple of our
national leader Heydar Aliyev, a follower of the political course he created, and a guarantor of our
independence. With Mr. Ilham Aliyev, who firmly stated that he would be the president of every
Azerbaijani and has proven this once again with his practical work and large-scale activities over the past
period, our people will achieve new successes and achievements, and will move forward in the direction
of protecting our independence, developing and strengthening our statehood.

Conclusion

"Year of Constitution and Sovereignty" creates new opportunities not only for state structures but
also for civil society. The measures implemented this year will contribute to the further development of
Azerbaijan as a stable legal state and a thriving civil society. This initiative aims to enhance legal




XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

knowledge and foster a national consciousness among all citizens.

Understanding the role played by the Constitution and the principles of sovereignty in the life of
every citizen requires a responsible approach to the future of our country. These values are the basis of
national solidarity and development. The work done within the framework of the "Year of Constitution
and Sovereignty" is of great importance to instil the importance of a legal society in future generations.

The historic Victory achieved in the 44-day Patriotic War means strengthening the values of
sovereignty not only militarily, but also legally and politically. Our people, under the leadership of the
President, the Victorious Supreme Commander-in-Chief Ilham Aliyev, are experiencing the proud triumph
of the liberation of our ancestral lands from occupation, the full restoration of territorial integrity, state
sovereignty and the legal force of the Constitution of the Republic of Azerbaijan in all territories of the
country. In the post-war period, reconstruction works in Garabakh and East Zangezur, the return of
internally displaced persons to their native lands and economic integration projects have been a real
embodiment of the concept of a sovereign state. (4)

The establishment of the territorial integrity and sovereignty of our country by President Ilham
Aliyev with his historic military and political victories resulted in the establishment of the legal force of
the Constitution in all our territories, especially in Garabakh and Eastern Zangazur: "This configuration
created by the victorious leader also creates an opportunity for our country to be independent in the
conditions of new realities. continue his policy with more principles.

President Ilham Aliyev's declaration of 2025 as the "Year of Constitution and Sovereignty" aims to
further strengthen Azerbaijan's statehood traditions and emphasize its commitment to ensuring the
rights and freedoms of the people. This decision is also a historic step in terms of promoting our national
sovereignty and legal values. As in the past, the large-scale reforms to be implemented during the year
will pave the way for the Azerbaijani people to move forward on the path of building a legal state. (4)

As a result, under the leadership of Mr Ilham Aliyev, Azerbaijan is confidently moving towards the
strategic goals ahead based on the requirements of the Constitution and its sovereign rights, and we
believe that the successes observed in 2024 will continue at a higher pace in 2025."
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THE IMPORTANCE OF THE COUNCIL OF EUROPE CONVENTION AGAINST TRAFFICKING IN
HUMAN ORGANS

Zhala Ganbarova
Azerbaijan, Baku

In the global era, the trafficking of human organs primarily arises in situations where states face
difficulties in meeting the transplantation needs of their own citizens. Organ shortages, deepening social
inequalities exacerbated by economic crises, and the emergence of illegal organ markets have led to a
rise in transplantation tourism in recent years.

As a global problem, the trafficking of human organs severely violates fundamental freedoms,
human rights, and human dignity. At the same time, it poses a direct threat to public health, as well as
to the inviolability, freedom, and life of individuals. Therefore, effective measures are essential to protect
the most vulnerable groups. This crime, often associated with the activities of organized criminal
networks, exploits the vulnerability of donors living in poverty and socio-economically disadvantaged
regions, as well as the desperation of individuals in need of donor organs. This process undermines public
trust in existing transplantation systems and, as a result, fails to eliminate its root cause — the shortage
of organs.

Although it is difficult to accurately determine the scale of this criminal activity, the growing
number of cases of trafficking in human organs has become a matter of serious concern for the
international community. Despite the various responses of individual states to this phenomenon, the
establishment of a solid legal framework—oparticularly at the international level—was essential. The
absence of a unified international legal instrument defining this activity as a criminal offence facilitated
cross-border cooperation among criminal networks. Consequently, the trafficking of human organs
became part of a broader pattern of violence and threats directed against human rights, democracy, and
the rule of law. As these values constitute the core principles of the Council of Europe, the effective
resolution of the problem could only be ensured through coordinated and joint global efforts.

The Council of Europe Convention against Trafficking in Human Organs represents a historic
milestone in the fight against the illicit trade in human organs, particularly in terms of enhancing the
effectiveness of international action. This article presents the Convention and its most significant
features, assessing the extent to which this legal instrument contributes to the establishment of a “zero-
tolerance zone” against organ trafficking.

It should be noted that the issue of trafficking in human organs had already been present on the
international agenda prior to the adoption of the Convention. Various international organizations had
addressed this problem from different perspectives—bioethics, organ transplantation, and criminal law
(particularly in the context of human trafficking)—and had launched important initiatives to combat
organ trafficking.

a) Article 21 of the Convention on Human Rights and Biomedicine (Oviedo Convention) —
formally known as the Convention for the Protection of Human Rights and Dignity of the Human Being
with regard to the Application of Biology and Medicine — prohibits any act aimed at making financial
gain from the human body or its parts.[2] This principle is reaffirmed in Article 21 of the Additional
Protocol to the Convention[1], and further strengthened in Article 22 through the explicit prohibition of
organ and tissue trafficking. Article 26 of the same Protocol calls upon the Parties to ensure the
application of appropriate sanctions in cases of violation of this prohibition.

In addition to the Oviedo Convention, other legal instruments adopted by the Committee of
Ministers of the Council of Europe regulate primarily organizational and technical matters. These
documents emphasize that the removal of organs from living donors may only take place where the
donor’s freedom and safety, as well as the protective conditions necessary for a successful
transplantation, are ensured. In this context, Recommendation Rec(2004)7 concerning organ trafficking
(4) is of particular importance. It explicitly states that organ trafficking is illegal and calls upon member
states to ensure the existence of effective legal mechanisms[5] prohibiting this activity.

b) At the level of the European Union: Although the primary objective is to ensure the safety and
quality of organs, the EU Directive 2010/45/EU on standards of quality and safety of human organs
intended for transplantation [3] indirectly contributes to the fight against organ trafficking. It does so
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through the establishment of competent authorities, the accreditation of transplantation centers, and
the implementation of systems for organ procurement and traceability. These measures, while primarily
focused on medical standards, strengthen transparency and oversight, thereby reducing the risk of illicit
practices in organ transplantation.

c) Within the framework of the United Nations: The World Health Organization (WHO) Guiding
Principles on Human Cell, Tissue and Organ Transplantation aim to establish an ethical and legal
framework for the procurement and transplantation of human cells, tissues, and organs for therapeutic
purposes [8]. In addition to this international legal framework, other significant initiatives undertaken by
international bodies should also be noted.

The Istanbul Declaration of 2008 [6] defined the concepts of “organ trafficking” and “transplant
tourism,” emphasizing their prohibition. However, it should be underlined that this declaration emerged
as the outcome of a summit organized by The Transplantation Society and the International Society of
Nephrology, and thus reflected the initiative of certain expert circles rather than the official position of
the international community.

However, the existing legal instruments did not comprehensively address either the trafficking of
human organs or other situations in which the donor consented to the removal of organs. The gaps
present in the international legal framework prompted the Council of Europe to consider the necessity
of developing a distinct legal instrument specifically addressing this issue.

Prior to this initiative, the Council of Europe and the United Nations (UN) jointly prepared a
document entitled “Joint Study on Trafficking in Organs, Tissues and Cells and Trafficking in Human
Beings for the Purpose of the Removal of Organs” [7], which put forward the following key
recommendations:

e Clearly distinguish between two different phenomena: on the one hand, the trafficking in human
organs, and on the other, trafficking in human beings for the purpose of organ removal;

e Support the principle of non-commercialization of the human body;

e Emphasize the need for an internationally agreed definition of organ trafficking;

e Develop an international legal instrument aimed at preventing such trafficking, protecting and
assisting victims, and ensuring the punishment of offenders.

As a result of these recommendations, the Committee of Ministers of the Council of Europe, under
the authority of the European Committee on Crime Problems (CDPC), mandated the Committee of
Experts on Trafficking in Human Organs, Tissues and Cells to prepare a draft criminal-law convention
against trafficking in human organs and, if necessary, a corresponding additional protocol. Within less
than a year, the Committee members completed the draft text. The document was finalized and
approved by the CDPC in 2012 and subsequently adopted by the Committee of Ministers of the Council
of Europe on 9 July 2014.

The Convention was opened for signature on 25 March 2015 in Santiago de Compostela, Spain—
hence it has become known as the “Santiago de Compostela Convention.”

During the drafting process of the Convention, the following international and regional
instruments were taken as its primary legal and conceptual basis:

e The Convention on Human Rights and Biomedicine and its Additional Protocol concerning
Transplantation of Organs and Tissues of Human Origin;

e The Council of Europe Convention on Action against Trafficking in Human Beings;

e The World Health Organization’s Guiding Principles on Human Cell, Tissue and Organ
Transplantation;

e The 2009 Joint Study by the Council of Europe and the United Nations.

As a result, the Council of Europe Convention against Trafficking in Human Organs was designed
to recognize all forms of organ trafficking as distinct criminal offences, aiming both to prevent such
crimes and to strengthen international cooperation. The Convention was opened for signature on 25
March 2015 by member states, the European Union, non-member states with observer status, and other
interested countries.

For the Convention to enter into force, at least five ratifications—three of which had to be from
Council of Europe member states—were required. This condition was fulfilled on 1 March 2018. In total,
28 states have signed the Convention, and 15 of them have ratified it. Azerbaijan signed the Convention
on 30 October 2023, but has not yet completed the ratification process.

The primary purpose of the Convention is to prevent and combat trafficking in human organs, to
address the global threats arising in this field, and to ensure effective international cooperation among
the Parties. It aims to safeguard human dignity, the right to life, and the protection of public health. The
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Convention establishes new legal obligations to prevent organ trafficking and to define criminal liability
in this sphere.

The main objectives of the Convention are as follows:

e To criminalize acts related to the trafficking of human organs;

e To protect the rights of victims;

e To promote cooperation at both national and international levels.

Under the Convention, State Parties are obliged to criminalize the following acts:

a) The illicit removal of human organs (Article 4.1)

Within the scope of this article, the following acts are considered criminal offences:

e The removal of organs from living or deceased donors without their free, informed, and specific
consent (Article 4.1.a);

e The removal of organs from a deceased donor without authorization in accordance with domestic
law (Article 4.1.a);

e Cases in which financial gain or any comparable advantage is obtained or offered:

o For the removal of an organ from a living donor or a third party (Article 4.1.b);

o By offering such gain or advantage to a third party in exchange for the removal of organs from
a deceased donor (Article 4.1.c).

According to the Convention, the removal of organs from a living or deceased person is considered
unlawful if valid consent is not obtained and/or if financial gain or any other advantage is offered. The
concept of “consent” derives from Article 5 of the Oviedo Convention and should be interpreted in
conjunction with Article 19.2 of the same Convention. Under these provisions, consent must be specific,
informed, and given freely, and it must be documented in writing or formally certified before a competent
authority.

Moreover, Article 13 of the Additional Protocol to the Oviedo Convention further develops these
requirements, providing additional safequards to protect the rights of donors and to prevent exploitation.
Within the framework of the Convention, the removal of organs from certain categories of individuals is
subject to special restrictions, which are requlated either through complete prohibitions or varying levels
of legal safeqguards:

e Persons unable to give consent: The Convention explicitly prohibits the removal of organs from
individuals who are not legally capable of giving consent. This provision aims to protect the rights of
donors and prevent cases of exploitation.

e Persons with restricted liberty: Article 4 applies fully to individuals with restricted liberty,
whether living or deceased donors. This ensures that the same legal protections are maintained
regardless of the donor’s circumstances, safequarding against risks related to consent and potential
exploitation.

b) Use of lllegally Obtained Organs (Article 5). Article 5 applies to the implantation or other use of
human organs that have been illegally removed under the circumstances described in Article 4.1,
whether for transplantation purposes or for other purposes, such as research activities. This provision
ensures that legal liability extends throughout the entire chain of the offense, recognizing not only the
illegal removal itself but also the subsequent use of these organs as a criminal act.

¢) Solicitation, Recruitment, and Unlawful Benefits (Article 7). Article 7 criminalizes the activities of
intermediaries or facilitators who connect donors, recipients, and medical personnel. This is a key
mechanism aimed at preventing the illegal circulation of human organs and the encouragement of such
activities. Specifically, the illegal recruitment or solicitation of organ donors or recipients, carried out to
obtain financial gain or other advantages—whether for the recruiter’s own benefit or that of a third
party—is considered a criminal offense.

According to Article 21.3 of the Convention, any advertisement regarding the availability of or
demand for human organs is prohibited if it is intended to offer financial gain or other advantages.
However, this prohibition does not apply to donor recruitment or awareness activities permitted under
domestic law.

Additionally, active and passive bribery by healthcare professionals, public officials, or private
sector employees in connection with the illegal removal or implantation of organs is explicitly recognized
as a criminal offense under the Convention.

d) Subsequent Acts Related to the Illegal Removal of Human Organs (Article 8).
Under Article 8, a range of subsequent operations involving illegally removed human organs are also
considered criminal offenses. Specifically, preparation, preservation, storage, transport, transfer, receipt,
import, and export of such organs, if intentionally carried out in connection with the acts described in
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Article 4.1, and where applicable Article 4.4, are criminalized. The phrase “where applicable” refers to
situations in which a Party has criminalized the acts listed in Article 4.4, making it necessary to include
these subsequent operations within the scope of Article 8. This approach ensures that the entire chain of
illegal organ trafficking, not only the act of removal but also subsequent circulation, is covered, thereby
upholding the principle of comprehensive criminal liability.

e) Assistance, Encouragement, and Attempt (Article 9). Article 9 of the Santiago de Compostela
Convention stipulates that anyone who assists, encourages, or attempts to commit crimes related to
illegal organ trafficking must also be held criminally responsible. This provision covers both direct and
indirect contributions to the criminal activity, reinforcing the preventive character of the Convention’s
criminal law framework.

Aggravating Circumstances. The Convention identifies specific circumstances that can aggravate
the offense:

e The crime results in the victim’s death or serious physical/psychological harm;

e The crime is committed abusing a professional position;

e The crime is committed within the framework of an organized group;

e The offender has previous convictions for similar crimes;

e The crime targets children or other vulnerable groups.

Preventive Measures and International Cooperation (Articles 21 and 22). States are required to
adopt measures to prevent the circulation of illegal organs, including:

e Establishing a transparent and fair transplantation system;

e Ensuring equal access to services;

e Organizing data collection, analysis, and exchange;

e Implementing training programs for competent authorities;

e Promoting public awareness;

e Prohibiting commercial advertising of human organs.

Within the framework of international cooperation, States must establish mechanisms for data
exchange and accountability, reporting incidents of organ trafficking through national contact points.

Implementation and Oversight. The Convention is implemented through the Committee of the
Parties, composed of State representatives. The Committee monitors the application of the Convention,
facilitates exchange of experience between States, and operates based on a multisectoral and
multidisciplinary approach, supported by expertise from relevant Council of Europe bodies. Plenary
sessions of the Committee, which include representatives from National Contact Points (NETTA) and
other organizations, serve as a platform for sharing best practices, discussing awareness and monitoring
mechanisms, and promoting cooperation among States.

At the most recent plenary session of the Santiago de Compostela Committee, the potential of
artificial intelligence (Al) and machine learning technologies for detecting content related to organ
trafficking was highlighted. Based on recent research, these systems have demonstrated up to 92%
accuracy in identifying relevant material. In addition, the application of agent-based models was
discussed as a potential tool to support preventive measures in the digital age.

As highlighted above, human organ trafficking in the contemporary era represents a multifaceted
problem encompassing not only criminal-legal but also ethical, medical, and socio-economic dimensions.
This type of crime directly targets human dignity, bodily integrity, and the right to life. Persistent global
organ shortages, socio-economic inequalities, and disparities in healthcare systems make complete
eradication of this problem particularly challenging.

The Council of Europe Convention on Action against Trafficking in Human Organs represents a
landmark international instrument with a systematic legal framework to address this phenomenon. The
Convention criminalizes illegal removal and use of human organs, as well as acts of facilitation and
inducement, thus covering the entire chain of legal responsibility. Beyond punitive measures, the
instrument also emphasizes victim protection, preventive mechanisms, and enhanced interstate
cooperation.

The international standards established by the Santiago de Compostela Convention provide States
with a framework to align national legislation and implement a zero-tolerance policy against human
organ trafficking. The Committee of the Parties, established for the implementation of the Convention,
serves as the principal monitoring and accountability mechanism, ensuring transparency and exchange
of best practices among States. At the same time, the application of emerging technologies such as Al
and machine learning offers promising opportunities for detecting and preventing organ trafficking-
related content in the digital era. Such approaches could complement legal and institutional



XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

mechanisms, facilitating the establishment of more effective preventive controls and early-warning
systems.

In conclusion, the fight against human organ trafficking requires not only strengthened legal
accountability but also the promotion of social justice, equitable access to medical services, and
international solidarity. The Council of Europe Convention represents a crucial legal instrument in this
regard and makes a significant contribution to global efforts to safequard human dignity.

Keywords: trafficking in human organs, Santiago de Compostela Convention, legal mechanisms,
international cooperation, Oviedo Convention, criminal liability
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Background: Sarcopenia is defined as an age-related disease characterized by decreasing muscle
mass and strength or performance. Sarcopenia predisposes to increased mortality, particularly in the
elderly, due to falls, fractures, and prolonged immobilization. Although the definition of sarcopenia was
originally intended for the elderly, in recent years younger patients with autoimmune diseases such as
Rheumatoid arthritis (RA) have been recognized with sarcopenia. Due to the chronic inflammation
caused by RA, patients have reduced physical activity, immobility, stiffness, and joint destruction and all
of that lead to the loss of muscle mass, muscle strength, disability and significantly lowering the patients’
quality of life.

Objective: To evaluate the presence of sarcopenia in patients with rheumatoid arthritis (RA).

Method: We conducted a study including 100 patients with RA and 100 gender-matched healthy
individuals. The study aims to investigate sarcopenia prevalence in patients with rheumatoid arthritis
(RA) and to detect factors associated with low muscle mass and strength. Sarcopenia was assessed using
performing tests such as handgrip strength, short physical performance battery and also by determining
skeletal mass index using dual photon X-ray absorptiometry (DXA).

Results: The participants comprised of 65 females and 35 males. The frequency of sarcopenia was
40% in the RA group and 8% in the control group. The prevalence was significantly different between
Juvenile idiopathic arthritis (JIA), spondyloarthritis (SpA), and rheumatoid arthritis (RA) groups. Results
of handgrip and gait speed tests were lower in the RA group than in the healthy control group (P =.002
and P < .001, respectively). Disease activity scores were higher in patients with sarcopenia than in
patients without sarcopenia. A statistically significant association was found between handgrip test
results and age, gender, and disease activity.

Conclusions: Patients with rheumatoid arthritis have not only bone tissue, but also skeletal muscle
tissue disorders, resulting in a significant deterioration of functional capacity and quality of life. Longer
disease duration and higher disease activity may provoke the development of sarcopenia due to chronic
inflammation in patients with RA. Therefore, physicians should take into account the preservative and
preventive methods against sarcopenia by encouraging patients about exercise along with controlling
disease activity.

Keywords: sarcopenia, rheumatoid arthritis, handgrip strength, skeletal mass index, prevention
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Abstract

Introduction: Breastfeeding is globally recognized as the optimal form of infant nutrition,
promoting long-term health benefits for both mother and child. Despite World Health
Organization recommendations for exclusive breastfeeding during the first six months, global
adherence remains below target due to limited professional support and psychosocial or
institutional barriers. Nurses play a pivotal role in promoting breastfeeding through education,
counseling, and continuous postpartum support.

Methods: A narrative literature review was conducted across PubMed, SCOPUS,
ScienceDirect, Elsevier, and Google Scholar databases. Only peer-reviewed studies published
between 2020 and 2025 were included. Twenty studies meeting predefined inclusion criteria were
analyzed thematically across domains of nursing-led education, maternal mental health, family
and workplace engagement, and telemedicine-based interventions.

Results: Four thematic patterns emerged: (a) structured nursing education and lactation
counseling significantly enhanced exclusive breastfeeding and maternal confidence; (b)
integrating mental health care into lactation support improved maternal wellbeing and
breastfeeding persistence; (c) family, partner, and workplace involvement increased breastfeeding
sustainability; and (d) digital and telehealth models expanded equitable postpartum support.

Conclusions: Effective breastfeeding promotion depends on an integrated framework of
nursing, psychosocial, and institutional support. Strengthening nursing leadership, embedding
mental health and partner-inclusive strategies, and leveraging digital innovations can enhance
breastfeeding outcomes and advance global maternal-child health.

Keywords: Breast feeding, Lactation, Mother, Nursing Care

1. Introduction

Breastfeeding is globally recognized as the optimal form of infant nutrition, conferring substantial
health benefits for both mother and child. The World Health Organization (WHO) recommends exclusive
breastfeeding for the first six months of life, yet global rates remain suboptimal due to multifaceted
challenges ranging from limited professional guidance to sociocultural and psychological barriers
(Government of Belize, 2007) . Nurses play a pivotal role in addressing these gaps through education,
counseling, and ongoing postpartum support, which are essential for improving breastfeeding initiation,
duration, and exclusivity.

Recent studies highlight that breastfeeding outcomes are influenced by multiple interacting
factors, including maternal mental health, family and partner support, workplace policies, and access to
healthcare resources (Abageda et al., 2025; Alao et al., 2023, Chrzan-Detkos et al., 202 1; Daniels et al.,
2024). Nursing-led interventions whether delivered face-to-face, through structured education, or via
telehealth have demonstrated measurable improvements in lactation outcomes and maternal self-
efficacy (Di et al., 2024, Ramadan et al., 2025, Yulianti, 2024)).

This review synthesizes evidence from twenty peer-reviewed studies published between 2020 and
2025 that examined how nursing interventions, mental health integration, and partner involvement
contribute to improved breastfeeding outcomes. By identifying key determinants and intervention
models, this synthesis aims to inform future nursing practice and health policy initiatives.

2. Aim and Objectives

Aim:

To analyze and summarize current evidence on nursing interventions and support strategies that enhance
breastfeeding initiation, exclusivity, and duration.

Objectives:

e 7o identify the most effective nursing interventions promoting breastfeeding success.
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e To examine the influence of maternal mental health and psychosocial support on breastfeeding
outcomes.

e To explore the impact of partner involvement, workplace support, and digital technologies on
breastfeeding maintenance.

e Highlight implications for clinical practice, health policy, and future research.

3. Methodology

As a first step in conducting this narrative literature review, relevant research studies were
identified and retrieved from a range of reputable academic databases including PubMed, ScienceDirect,
SCOPUS, Elsevier, and Google Scholar.

Only peer-reviewed journal articles were included to ensure reliability, methodological rigor, and
scientific validity of the findings.

To maintain contemporary relevance, the search was limited to studies published between 2020
and 2025. The search strateqy used combinations of keywords and Medical Subject Headings (MeSH)
such as “nursing support,” “breastfeeding education,” “lactation counseling,” “maternal mental health,”
“partner involvement,” “workplace breastfeeding policies,” and “telemedicine breastfeeding
interventions.” Reference lists of included articles were also screened to identify additional eligible
sources.

The selection criteria included studies that examined nursing interventions and support strategies
aimed at improving breastfeeding outcomes specifically breastfeeding initiation, exclusivity, and
duration as well as factors such as maternal self-efficacy, mental health, partner or workplace
involvement, and the use of telehealth or digital platforms. Studies were required to:

e Involve pregnant or postpartum women within breastfeeding support programs delivered by
nurses or allied health professionals,

e Be published in English; and

e Provide original empirical data (quantitative, qualitative, or mixed-method).

Studies were excluded if they were non-empirical (e.g., commentaries, reviews, or editorials) or
if they focused on topics unrelated to nursing or breastfeeding support.

A total of 295 records were initially identified through the database search. After removing
duplicates, 257 studies remained for title and abstract screening. Following exclusion of irrelevant
articles, 87 full-text papers were assessed for eligibility, and finally 20 studies met all inclusion criteria
and were retained for detailed synthesis (See Figure 1.).

The method of data analysis involved thematic content analysis of each included study to identify
common patterns, concepts, and outcomes related to nursing support and breastfeeding care. Each study
was reviewed in terms of its purpose, methodology, population, intervention characteristics, key results,
and conclusions.

Findings were grouped into four thematic categories:

e Nursing and educational interventions to promote breastfeeding efficacy and exclusivity;

e Maternal mental health and psychosocial support;

e Partner, family, and workplace engagement; and

e Telemedicine and innovative nursing care models.

This thematic synthesis allowed for an integrated interpretation of evidence across different
study designs and geographic contexts, highlighting recurring challenges and successful strategies in
nursing-led breastfeeding support.

The following table provides a detailed summary of the 20 included studies, listing the authors,
publication year, research design, main findings, and corresponding DOI (see Table 1.). These studies
collectively illustrate the critical role of nursing interventions in enhancing breastfeeding outcomes and
maternal well-being across diverse healthcare systems.
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" " 1. The electronic databases used for data retrieval included reliable sources such as
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Figure 1. The process of identifying studies via databases

4. Results

4.1. Nursing and Educational Interventions

Nursing education and structured lactation counseling consistently improved breastfeeding
outcomes (Di et al., 2024, Nassar et al., 2022; Yulianti, 2024).

Targeted breastfeeding education significantly reduced breast pain, improved lactation, and
enhanced maternal-infant bonding (Di et al, 2024). Mothers who received structured lactation
education maintained higher exclusive breastfeeding rates at one and three months postpartum
(Yulianti, 2024). Proactive postpartum outreach and follow-up counseling increased breastfeeding rates
at six and twelve months (Nassar et al., 2022).

At the institutional level, optimal nurse staffing and supportive work environments were
associated with higher exclusive breastfeeding rates (Mason et al., 2024). Implementation of the ci-BPC
program, which integrated prenatal, hospital, and postpartum components, effectively increased
breastfeeding duration at a sustainable cost (Keenan-Devlin et al., 2024). These findings confirm that
continuous, evidence-based nursing education and postnatal follow-up are essential for sustaining
breastfeeding success (Di et al., 2024; Keenan-Devlin et al., 2024; Mason et al., 2024, Nassar et al., 2022;
Yulianti, 2024).

4.2. Maternal Mental Health and Psychosocial Support

Several studies emphasized the link between maternal mental health and breastfeeding outcomes
(Alao et al, 2023; Chrzan-Detkos et al, 2021, Dagla et al, 2025, DeCoste et al, 2024).
Women seeking lactation support exhibited more psychological distress but improved markedly after
consultations, reporting increased self-efficacy and reduced depressive symptoms(Chrzan-Detkos et al.,
2021). Themes of mental health support and care recognition were identified as crucial in lactation
consultations, suggesting the integration of mental-health screening into perinatal care (DeCoste et al.,
2024). Among Nigerian mothers, 24% experienced mental disorders inversely related to breastfeeding
support quality (Alao et al., 2023). Anxiety and depression were also found to significantly reduce
breastfeeding duration among women with high-risk pregnancies (Dagla et al., 2025). Collectively, these
findings highlight that strengthening emotional support within nursing interventions enhances both
maternal wellbeing and breastfeeding persistence (Alao et al., 2023; Chrzan-Detkos et al., 202 1; Dagla
et al, 2025; DeCoste et al., 2024).

4.3. Partner, Family, and Workplace Support

Social and contextual factors play a decisive role in sustaining breastfeeding.
Male partner participation in breastfeeding education increased the likelihood of optimal breastfeeding
by 38% (Abageda et al., 2025). Workplace breastfeeding models were viewed as feasible but were often
constrained by space limitations and low organizational commitment, emphasizing the need for
institutional advocacy (Daniels et al., 2024). Supportive workplace policies and child-friendly spaces
improved exclusive breastfeeding rates and confidence among healthcare workers (Gilder et al., 2024).
Family-centered nursing support was also found to strengthen mothers’ practical skills and emotional
reassurance (Alao et al, 2023). These findings underscore that empowering fathers, families, and
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employers is vital for sustainable breastfeeding promotion (Abageda et al., 2025; Alao et al., 2023,
Daniels et al., 2024, Gilder et al., 2024).

4.4. Digital and Innovative Models

Technological solutions are reshaping postpartum care. Nurse-led telemedicine achieved
breastfeeding initiation and satisfaction rates comparable to in-person care, confirming telehealth as an
equitable and effective alternative (Ramadan et al., 2025). The Periwell virtual intervention enhanced
emotional regulation and breastfeeding confidence through a twelve-week online program (Busch et al.,
2025; Moss & Busch, 2025). Global breastfeeding research has also shown an increasing focus on
collaboration, innovation, and inclusivity (Ozen Cinar, 2025). These findings indicate that integrating
telehealth into nursing practice can extend the reach of lactation support, particularly for mothers facing
geographic or logistical barriers (Busch et al., 2025; Moss & Busch, 2025; Ozen Cinar, 2025,; Ramadan et

al, 2025).
4.5. Health-System and Policy Perspectives
Systemic  and  policy  dimensions  also  influence  breastfeeding  practices.

Clear communication and respectful postpartum care were found to enhance satisfaction across Italian
hospitals, although nearly one-fifth of mothers reported insufficient post-discharge information
(Davanzo et al., 2025). Pandemic-related visitation restrictions unexpectedly benefited mother—infant
bonding and breastfeeding within maternity wards (Kersting et al., 2024). Overweight mothers were
identified as facing unique barriers to breastfeeding, highlighting the need for tailored and cost-effective
counseling interventions (Aldana-Parra et al., 2020). These findings suggest that institutional continuity
of care, effective communication, and adaptive health policies are essential complements to nursing
education in promoting optimal breastfeeding outcomes (Aldana-Parraet al., 2020; Davanzo et al., 2025;
Kersting et al., 2024).

5. Conclusion

This review demonstrates that breastfeeding success depends on a multidimensional network of
nursing, psychological, familial, and institutional supports. Evidence consistently shows that structured
nursing education, family and partner involvement, and attention to maternal mental health
significantly enhance breastfeeding outcomes. Telemedicine and workplace interventions further expand
access, equity, and sustainability in postpartum care.

To maximize impact, nursing leadership should prioritize comprehensive, culturally sensitive, and
technologically enabled breastfeeding programs integrated across prenatal, intrapartum, and postnatal
stages. Future research should employ longitudinal and multicenter designs to evaluate scalability and
cost-effectiveness. Strengthening the nursing workforce and embedding mental-health and partner-
inclusive approaches will remain key strategies for promoting global breastfeeding success.

Table 1. Article selected for review
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work environments were linked
to higher breastfeeding support
and exclusive breast milk feeding
rates.

Improving nurse staffing and
work  environments  can
enhance breastfeeding
outcomes and should be
prioritized in  practice and
future research.
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4 | (Keenan- Program The ci-BPC program increased | A multidisciplinary, evidence- | https://doi.or
Devlin et al, | implementa | breastfeeding intensity and | based approach created a | g/10.1038/s
2024) tion duration through comprehensive | sustainable breastfeeding peer | 41372-024-

research prenatal, hospital, and | counseling  program  that | 01995-3
design postpartum support at a cost of | effectively improved
S$297-386 per patient. breastfeeding outcomes.

5 | (Chrzan- Observation | Women  seeking  lactation | Strengthening  breastfeeding | https.//doi.or
Detkos et al, | alstudy support had more mental health | confidence through lactation | g/10.1016/].
2021) difficulties, but after | consultations can  improve | midw.2020.1

consultations showed higher | maternal mental health and | 02905
breastfeeding self-efficacy and | breastfeeding outcomes.

reduced psychological

symptoms.

6 | (DeCoste et | Qualitative | Three themes emerged: | Lactation consultant visits offer | https.//doi.or

al, 2024) descriptive | supporting ~maternal mental | key opportunities for maternal | g/10.1016/.
study health, providing care, and | mental health screening and | midw.2024.1
recognizing mothers’ need for | care, emphasizing the need for | 04145
support. collaborative, integrated
perinatal support.
7 | (Alao et al, | Cross- Among 895 Nigerian mothers, | Strengthening family-centered | https.//doi.or
2023) sectional 24% had common mental | care and breastfeeding support | g/10.21203/
study disorders, which were inversely | skills ~ among  healthcare | rs.3.rs-
associated with breastfeeding | workers is essential to improve | 2566447/v1
support  quality,  particularly | maternal mental health and
family-centered  care and | breastfeeding outcomes.
practical guidance.
8 | (Daniels et al., | Mixed- Participants positively perceived | Advocacy  for  supportive | https.//doi.or
2024) method the breastfeeding workplace | workplace environments is | g/10.1186/s
research model as practical and feasible, | essential, as the model offers a | 13006-024-
study though challenges like limited | useful framework for initiating | 00638-9
commitment and space | and enhancing breastfeeding
availability were noted. support globally and locally.
9 | (Yulianti, Quasi- Mothers who received structured | Lactation education effectively | https.//doi.or
2024) experiment | lactation education showed | enhances exclusive | g/10.35335/
al study significantly  higher exclusive | breastfeeding success, | ners.v3i1.380
breastfeeding rates at 1 and 3 | emphasizing the need for
months  postpartum, with | comprehensive educational and
improved  confidence  and | support-based interventions for
techniques. postpartum mothers.
10 | (Moss & Busch, | Theoretical | The Periwell Intervention, a 12- | By integrating the Positive | DOI: 10.1891
2025) and week perinatal virtual program, | Direction and Tri-Core | /CL-2024-

conceptual | was developed to enhance | Breastfeeding Models, the | 0011
developmen | emotional  regulation and | PeriWell Intervention provides a
t method breastfeeding self-efficacy. comprehensive framework

supporting emotional  well-

being  and  breastfeeding

confidence during the perinatal

period.

11 | (Busch et al, | Longitudina | The Periwell approach | Integrating tailored  virtual | DOI:10.1891

2025) l quality | significantly increased prenatal | peripartum and breastfeeding | /CL-2024-
improvemen | breastfeeding confidence and | support effectively enhances | 0012
t(Ql)study | self-efficacy, highlighting the | maternal and infant outcomes,

value of specialized interventions | emphasizing the need for
for maternal support. innovative, empowering care in
recovery settings.

12 | (Nassar et al, | Quality Breastfeeding rates significantly | Early proactive follow-up and | DOI:10.1891
2022) improvemen | increased at 6 and 12 months | lactation counseling effectively | /CL.2021-

t after implementing post-birth | enhance long-term | 0002
retrospectiv | outreach and lactation support. | breastfeeding outcomes.

e chart

review study

13 | (Gilder et al, | Mixed- Supportive workplace policies, | Enhancing workplace

2024) methods child-friendly spaces, and goal | protections and facilities for | https.//doi.or
setting significantly increased | breastfeeding staff improves | g/10.1186/s
exclusive breastfeeding rates and | both employee breastfeeding | 13006-024-
confidence among healthcare | outcomes and the quality of | 00613-4
workers. breastfeeding support provided
to patients.
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14 | (Aldana-Parra | Two-arm Overweight ~ mothers  face | Developing and implementing | https.//doi.or
etal, 2020) randomized | multiple barriers to | cost-effective, evidence-based | g/10.1186/s
controlled breastfeeding, highlighting the | breastfeeding counseling | 13006-019-
trial  (RCT) | need for tailored interventions to | programs  for  overweight | 0249-2
design improve initiation and duration | women is essential to enhance
rates. breastfeeding outcomes and
inform public health policy.
15 | (Ramadan et | Parallel- Telemedicine breastfeeding | Nurse-led telemedicine is an | https://doi.or
al, 2025) group, non- | support achieved initiation and | effective, equitable alternative | g/10.1186/s
inferiority outcome rates comparable to in- | to  in-person  breastfeeding | 12884-025-
randomized | person  care, with  higher | support, sustaining maternal | 08236-1
controlled satisfaction and accessibility | confidence and outcomes over
trial. among participants. time.
16 | (Ozen Cinar, | Descriptive | Bibliometric analysis revealed | Breastfeeding — remains  a | https.//doi.or
2025) analysis that breastfeeding research was | central and enduring focus in | g/10.1016/.
highly collaborative, with key | nursing research over the past | pedn.2024.1
themes centered on | decade. 0.036
breastfeeding, lactation,
support, and exclusivity, and the
United  States  leading in
publication output and
international collaboration.
17 | (Dagla et al, | Cohort Maternal anxiety and depression | Early identification and | https://doi.or
2025) study were found to significantly | integration of mental health | g/10.3390/p
reduce breastfeeding duration | support into perinatal care can | sychiatryinté
and exclusivity, especially among | improve breastfeeding | 040123
women with high-risk | outcomes and maternal-infant
pregnancies. well-being, highlighting the
need for further longitudinal
research on broader social and
healthcare influences.
18 | (Davanzo et | Cross- Most mothers positively | Postpartum and breastfeeding | DOI:
al, 2025) sectional evaluated postpartum care and | support were generally | 10.20944/pr
study breastfeeding support across 26 | effective, but improved | eprints20250
Italian hospitals, praising clear | guidance on available resources | 1.2038.v1
communication, emotional | after discharge is needed to
assistance, and respect for the | strengthen continuity of care.
mother—baby relationship,
though 19.9% noted insufficient
post-discharge information.
19 | (Kersting et | Cross- Most hospital staff and mothers | Visiting restrictions, though | https.//doi.or
al, 2024) sectional viewed pandemic-related visiting | introduced out of necessity, | g/10.1186/s
study restrictions positively, with over | may offer unexpected benefits | 13006-024-
80% of staff favoring their | for mother—infant bonding and | 00664-7
continuation and many mothers | breastfeeding  support  in
maintaining similar limits at | maternity care settings.
home.
20 | (Abageda et | Cluster Male partner participation in | Engaging fathers in | https.//doi.or
al, 2025) randomized | breastfeeding education | breastfeeding education | g/10.1111/m
controlled increased the likelihood of | effectively promotes optimal | cn.13764
trial  (RCT) | optimal breastfeeding by 38%. breastfeeding and should be
design integrated  into  maternal
health programs.

References

1. Abageda, M., Jena, B. H., & Belachew, T. (2025). Effect of Male Partner- Targeted Breastfeeding
Education and Support Interventions on Optimal Breastfeeding Practices in Central Ethiopia: A Cluster
Randomized Controlled Trial. Maternal & Child Nutrition, 21(2). https.//doi.org/10.1111/mcn.13764

2. Alao, M. A., Ibrahim, O. R., Yekini, S. A., Sotimehin, S. A., Diala, U. M., Briggs, D. C., Musa, A. Z,,
Imam, Z. O., Famutimi, E. oluwatoyin, Idris, A. A., Ayuk, A. C., lloh, K. K., Odimegwu, C. L., Adeyemi, A. T,
Medupin, P. F., Adeniyi, Y. C., Nnamani, K. O., & Tongo, O. O. (2023). Maternal Mental Health and
Breastfeeding Support in Tertiary Hospital Nurseries in Nigeria. https.//doi.org/10.21203/rs.3.rs-
2566447/v1

3. Aldana-Parra, F., Olaya, G., & Fewtrell, M. (2020). Effectiveness of a new approach for exclusive
breastfeeding counselling on breastfeeding prevalence, infant growth velocity and postpartum weight


https://doi.org/10.1186/s13006-019-0249-2
https://doi.org/10.1186/s13006-019-0249-2
https://doi.org/10.1186/s13006-019-0249-2
https://doi.org/10.1186/s13006-019-0249-2
https://doi.org/10.1186/s12884-025-08236-1
https://doi.org/10.1186/s12884-025-08236-1
https://doi.org/10.1186/s12884-025-08236-1
https://doi.org/10.1186/s12884-025-08236-1
https://doi.org/10.1016/j.pedn.2024.10.036
https://doi.org/10.1016/j.pedn.2024.10.036
https://doi.org/10.1016/j.pedn.2024.10.036
https://doi.org/10.1016/j.pedn.2024.10.036
https://doi.org/10.3390/psychiatryint6040123
https://doi.org/10.3390/psychiatryint6040123
https://doi.org/10.3390/psychiatryint6040123
https://doi.org/10.3390/psychiatryint6040123
https://doi.org/10.1186/s13006-024-00664-7
https://doi.org/10.1186/s13006-024-00664-7
https://doi.org/10.1186/s13006-024-00664-7
https://doi.org/10.1186/s13006-024-00664-7
https://doi.org/10.1111/mcn.13764
https://doi.org/10.1111/mcn.13764
https://doi.org/10.1111/mcn.13764

XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

loss in overweight or obese women: protocol for a randomized controlled trial. International
Breastfeeding Journal, 15(1), 2. https;//doi.org/10.1186/513006-019-0249-2

4. Busch, D. W., Moss, D. A., & Barrick, C. (2025). Part Il: Enhancing Breastfeeding Experience and
Self-Efficacy in Opioid-Dependent Breastfeeding Mothers: Results From the Periwell Intervention.
Clinical Lactation, 16(1-2), 78-89. https.//doi.org/10.1891/CL-2024-0012

5. Chrzan-Detkos, M., Walczak-Koztowska, T., Pietkiewicz, A., & Zotnowska, J. (2021).
Improvement of the breastfeeding self-efficacy and postpartum mental health after lactation
consultations - Observational study. Midwifery, 94, 102905.
https://doi.org/10.1016/j.midw.2020.102905

6. Dagla, M., Brani, P., Tomara, E., Kokkinari, A., & Louverdi, S. (2025). From Pregnancy to
Postpartum: The Role of Maternal Anxiety and Depression in Breastfeeding Duration and Exclusivity
After  High- and  Low-Risk  Pregnancies. Psychiatry — International, 6(4), 123.
https.//doi.org/10.3390/psychiatryint6040123

7. Daniels, L. C., Mbhenyane, X. G., & Du Plessis, L. M. (2024). Development of a workplace
breastfeeding support practice model in South Africa. International Breastfeeding Journal, 19(1), 32.
https;//doi.org/10.1186/5s13006-024-00638-9

8. Davanzo, R., Lanfranchi, E., Perugi, S., Giordano, G., Gianni’, M. L., Baldassarre, M. E., & Agosti,
M. (2025). Assessing Family Satisfaction with Breastfeeding Care in Maternity Wards: A Survey from Italy.
https.//doi.org/10.20944/preprints202501.2038.v1

9. DeCoste, K. L., Benoit, B. L., Dewart, G. K., & Johnson, S. T. (2024). Registered nurse lactation
consultants’ experiences supporting maternal mental health: A qualitative descriptive study. Midwifery,
138, 104145. https.//doi.org/10.1016/.midw.2024.104145

10. Di, X., Ge, X-L., & Wang, D. (2024). Effect of care intervention with a health education form
for breastfeeding on breast distension, pain, and lactation in postpartum mothers. World Journal of
Clinical Cases, 12(22), 5059-5066. https.//doi.org/10.12998/wjcc.v12.i22.5059

11. Gilder, M. E., Pateekhum, C., Wai, N. S., Misa, P., Sanguanwai, P., Sappayabanphot, J., Tho, N.
E., Wiwattanacharoen, W., Nantsupawat, N., Hashmi, A., Angkurawaranon, C., & McGready, R. (2024).
Determinants of health care worker breastfeeding experience and practices and their association with
provision of care for breastfeeding mothers: a mixed-methods study from Northern Thailand.
International Breastfeeding Journal, 19(1), 8. https;//doi.org/10.1186/s13006-024-006 13-4

12. Government of Belize, M. of H. N. C. for F. and C. & U. N. C. Fund. D. of H. S. Office. (2007).
Breastfeeding manual for health workers: Protecting, promoting and supporting breastfeeding.

13. Keenan-Devlin, L. S., Hughes-Jones, J. Y., Johnson, T., Hirschhorn, L., & Borders, A. E. B. (2024).
Implementation of a clinically integrated breastfeeding peer counselor program. Journal of Perinatology,
44(11), 1584-1590. https;//doi.org/10.1038/541372-024-01995-3

14. Kersting, M., Sievers, E., Hockamp, N., Kalhoff, H., & Liicke, T. (2024). Getting breastfeeding
started under pandemic visiting restrictions: lessons learned in Germany. International Breastfeeding
Journal, 19(1), 64. https.//doi.org/10.1186/513006-024-00664-7

15. Mason, A., Lake, E. T., & Clark, R. R. S. (2024). Associations Between Hospital Nursing
Resources and Breastfeeding Outcomes. Journal of Perinatal & Neonatal Nursing.
https;//doi.org/10.1097/JPN.0000000000000859

16. Moss, D. A., & Busch, D. W. (2025). Part I: Enhancing Breastfeeding Experience and Self-
Efficacy in Opioid-Dependent Breastfeeding Mothers: Insights From the Periell Intervention. Clinical
Lactation, 16(1-2), 69-77. https.//doi.org/10.1891/CL-2024-0011

17. Nassar, L., Van Zandt, S. N., Nassar, G., & Nassar, R. (2022). Increasing Breastfeeding Rates
Through Continuity of Care. Clinical Lactation, 13(1), 32-38. https.//doi.org/10.1891/CL.2021-0002

18. Ozen Cinar, I. (2025). General, social, and intellectual structure of breastfeeding studies in the
field of nursing: A bibliometric analysis on R software. Journal of Pediatric Nursing, 80, e24—e33.
https.//doi.org/10.1016/j.pedn.2024.10.036

19. Paredes Garcés, M. G., Sangacha Yugsi, A. J., Navarrete Tinajero, D. N., Villa Solis, L. F., & Nuela
Masaquiza, C. F. (2023). The role of nursing in breastfeeding in hospitalized neonates. Sapienza:
International Journal of Interdisciplinary Studies, 4(4), e23058. https;//doi.org/10.51798/sijis.v4i4.715

20. Ramadan, O. M. E., Alshammari, A. M., Alruwaili, A. N., Elsharkawy, N. B., Alhaiti, A., & Baraka,
N. . M. (2025). Nurse-led telemedicine versus in-person lactation support for breastfeeding initiation in
mothers of low-birth-weight infants: a non-inferiority randomized controlled trial. BMC Pregnancy and
Childbirth, 25(1), 1066. https;//doi.org/10.1186/512884-025-08236-1



XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

21. Yulianti N. H. (2024). The Effect of Lactation Education on the Success of Exclusive
Breastfeeding in Postpartum Mothers. International Journal of Nursing and Midwifery Research, 3(1),
36-46. https;//doi.org/10.35335/ners.v3i1.380



XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

DERMOSCORPIC CRITERIA OF CUTANEOUS METASTASES OF MALIGNANT MELANOMA — CASE
REPORT

Entela Shkodrani’

Alert Xhaja’

Dorina Ruci?

Barbara Shkodrani®

" Department of Dermatology,

University Hospital Center “Mother Teresa”, Tirana, Albania
2 Department of Rheumatology,

University Hospital Center “Mother Teresa”, Tirana, Albania
3 Department of Medical Genetics, Preventive Biomedicine,
University of Tor Vergata, Rome, Italy.

Introduction: Melanoma is a malignant neoplasm with a high metastatic potential; however, the
route and pattern of its dissemination are often unpredictable. The most common sites of melanocytic
metastases include the skin, subcutaneous tissue, and lymph nodes, followed by internal organs. The
differential diagnosis of cutaneous metastases from other malignant cutaneous lesions may be
challenging for dermatologists and is particularly important for the early and accurate diagnosis as well
as monitoring of disease progression.Dermoscopy serves as a powerful diagnostic tool in this context.The
dermoscopic criteria of metastatic melanocytic lesions are generally divided into: a) Nevus blue—like
criteria b) Globular nevus—like criteria c) Non-globular nevus—like criteria d) Angioma-like criteria e)
Vascular criteria f) Non-specific criteria.

Case Report: We report the case of a 50-year-old female patient, referred by the rheumatologist
due to persistent pain in the right knee, accompanied by the appearance of an irreqular brown lesion
with central bluish areas and asymmetric borders on the right lower limb. After dermoscopic
examination, the case was referred to Oncology for surgical excision with a suspected diagnosis of Acral
Melanoma. Histopathology and immunohistochemistry confirmed the diagnosis of Malignant Acral
Melanoma, Stage IV. Approximately four months after surgical excision, a small bluish, shiny, soft nodule
appeared at the excision site. Dermoscopy revealed typical features of a melanocytic metastasis,
resembling a blue nevus—like pattern. The lesion was excised, and the patient was re-evaluated for
oncologic management. Histopathologic report: Melanomatous recurrence. Molecular analysis: BRAF
mutation testing performed by RT-PCR (Easy BRAF kit) revealed the presence of the V600 mutation in
exon 15 of the BRAF gene. Despite treatment, during a six-month follow-up period, 30—-40 small
metastatic nodules developed around the excision site.

Conclusion: Although in this case the diagnosis of metastatic melanocytic lesions was
straightforward due to the patient’s medical history, dermatologists must remain vigilant during
dermoscopic examination of de novo cutaneous lesions. Atypical features and the lack of resemblance to
typical dermoscopic criteria of benign lesions should raise suspicion for a possible underlying malignant
process or cutaneous metastasis.

Keywords: malignant melanoma, cutaneous metastasis, dermoscopy, immunohistochemistry,
biopsy
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Abstract

The development of vocabulary is one of the central tasks in the process of teaching English
at the primary stage of secondary school. Lexical games, being an effective pedagogical tool, play
an important role in enhancing pupils” motivation, interest, and ability to retain new words. This
article explores the theoretical foundations and practical implementation of lexical games in
English lessons for young learners aged 10-11. The theoretical section outlines the role of
vocabulary in language acquisition and the importance of communicative and activity-based
approaches in modern pedagogy. It also discusses the psychological and linguistic features of young
learners that make games particularly effective for vocabulary learning.

In the practical section, various lexical games used in English classrooms are presented,
including “Word Bingo,” “Memory Chain,” “Guess the Word,” and “Word Association.” These
activities help pupils activate new vocabulary, improve pronunciation, and develop contextual
understanding. Classroom observations and small-scale applications demonstrated that the
inclusion of lexical games significantly increases learners’ engagement and retention rates. The
combination of competition, collaboration, and creativity contributes to the internal motivation of
pupils and reduces anxiety associated with language learning.

The study concludes that lexical games are not simply entertainment but a purposeful
didactic instrument that supports vocabulary acquisition, communication, and critical thinking.
Their systematic integration into lesson plans fosters a positive classroom atmosphere, encourages
participation, and builds a solid foundation for further language development. The article
combines theoretical analysis with practical experience, offering recommendations for teachers
on how to effectively select, adapt, and conduct lexical games according to the learners’ age and
proficiency level.

Keywords: lexical games, vocabulary acquisition, young learners, communicative approach,
motivation, English teaching, primary school, active learning, language development, methodology

Introduction

Teaching English to young learners requires the use of interactive, engaging, and child-centered
techniques. One of the most effective ways to make vocabulary learning enjoyable and memorable is
through the use of lexical games. Games turn the classroom into a dynamic space where children can
learn by doing, interacting, and experimenting with language. At the primary stage of secondary school,
pupils are naturally curious, energetic, and motivated by play, which makes lexical games particularly
suitable for this age group.

This article aims to examine the theoretical basis of using lexical games in English lessons and to
describe practical methods for their implementation in the classroom. The authors combine pedagogical
theory with personal teaching experience to demonstrate the educational potential of lexical games.

Theoretical Background

Lexical competence forms the foundation of communicative competence. Without sufficient
vocabulary, learners cannot express themselves effectively, regardless of grammatical accuracy.
According to Nation (2001), vocabulary knowledge includes both breadth (number of words known) and
depth (how well those words are understood and used).

Modern teaching methodologies, such as the communicative approach and task-based learning,
emphasize the importance of active engagement in meaningful communication. For young learners,
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games provide this natural context for communication and learning. Vlygotsky’s sociocultural theory
(1978) also supports the idea that children learn through social interaction, and games create a safe,
motivating environment for such interaction.

Psychologically, children at this age learn best through play, movement, and imagination. Lexical
games appeal to these natural learning preferences, turning abstract vocabulary into concrete,
memorable experiences.

Practical Application of Lexical Games

In practical classroom settings, lexical games can be used at different stages of the lesson — for
introducing, practicing, or revising vocabulary. The following examples illustrate effective strategies:

- “Word Bingo” — pupils mark words on a bingo card as they are called out; the first to complete a
line wins. This reinforces listening comprehension and word recognition.

- “Memory Chain” — each pupil repeats the previous words and adds a new one, enhancing recall
and pronunciation.

- “Guess the Word"” — one pupil describes a word without naming it, and others guess, this develops
descriptive skills and contextual understanding.

- “Word Association” — learners respond quickly with related words, helping to build lexical
networks.

These games were applied in English lessons with pupils aged 10—-11. Observations showed that
learners were more active, motivated, and willing to participate in speaking tasks after such activities.
The games also helped in differentiating instruction for mixed-ability groups, as they encouraged
cooperation and peer learning.

Findings and Discussion

The integration of lexical games into English lessons has multiple pedagogical benefits. Firstly, it
enhances vocabulary retention through repetition in varied contexts. Secondly, it fosters positive
emotions, which are essential for long-term memory and motivation. Thirdly, games promote learner
autonomy — pupils begin to monitor their own progress while engaging in play.

Teachers reported that pupils became more confident in using new vocabulary spontaneously. The
classroom atmosphere became more collaborative and communicative. However, it is important to
balance the entertainment aspect with educational goals: games should always serve a clear linguistic
purpose.

The results of classroom applications align with previous research emphasizing that playful
learning environments support both cognitive and affective aspects of language acquisition.

Conclusion

Lexical games represent a powerful pedagogical technique for vocabulary teaching at the primary
stage of secondary school. They combine enjoyment with learning, allowing pupils to acquire and use
new words naturally and effectively. By integrating games systematically into lesson plans, teachers can
enhance learners’ motivation, engagement, and linguistic competence.

The combination of theory and practice in this article confirms that lexical games are not only
supplementary tools but an essential part of modern English teaching methodology. Future research
could further explore how digital or interactive online games can expand these benefits in blended
learning environments.
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Abstract

Throughout the development of society, there has been and will continue to be a need for
scientific achievements and optimal educational methods. People involved in this field have always
been concerned with searching for new methods and tools. Self-education has always been
positively received by society, so its conditions, principles, and stages should constantly be
improved by keeping them in the spotlight. In the developing world, the importance of self-
education in an era of changing and abundant information is one of the modern realities of
education.

Keywords: self-education, extracurricular activities, interests, goals, inclinations,
motivations, innovations, analyses.

Throughout history, education has played a crucial role in enhancing people's living conditions and
well-being. Therefore, scientists in this field are constantly working on new projects and concepts. The
growing societal demand, the creation of new production areas, and the increasing relevance of artificial
intelligence in recent times encourage people to continuously expand their knowledge in this field.

Innovations in all fields have increased the demand for new educational approaches. Today, self-
development ultimately serves self-realization in education, and this process must continue. Self-
education is the path to achieving the aforementioned. For self-education to be successful, it is important
to understand its conditions, principles, and stages.

Regarding the conditions of self-education:

1. Self-education is a type of cognitive activity carried out during and outside of the learning
process.

2. In addition to instilling independence, cognitive activity, and a creative attitude toward work,
self-education also fosters qualities such as cultural behavior, communication skills, and patience.

3. One condition for preparing senior students for self-education is taking individual characteristics
into account.

4. Students engaged in self-education must possess a variety of skills.

5. Active self-education is possible only under conditions of serious motivation. [1. p. 74]

The aforementioned conditions demonstrate that classical pedagogical theories, including issues
relevant to modern pedagogy, will never fade into the background.

G.N. Serikov demonstrated the psychological and pedagogical characteristics of students'
readiness for self-education as follows:

- Personality-oriented values that determine their worldview and their place in life and society.

- Their attitude toward socially useful work, learning, and self-education.

- their attitude toward the role of the collective and experienced consultants in their activities, as
well as their sociability with others;

- The level of development of the emotional-volitional apparatus up to the realization of the
possibilities of voluntary, consistent self-education. [4. p. 541]

Self-education provides students with the ability to learn independently, think critically, and draw
conclusions. In this sense, self-education is based on the following principles:

1. The principle of democratic cooperation between teachers, students, and parents implies
creating opportunities for students to fulfill their healthy interests, instilling patriotism, educating
students in the spirit of patriotism, instilling a love of labor, and fostering self-education and self-
discipline habits. This principle also involves carefully addressing individual characteristics and interests.
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2. Taking into account the difficulties of the self-education process. Implementing this principle
involves determining the degree of difficulty, removing obstacles, and considering the relationship and
sequence of the materials being studied.

3. The principles of theoretical knowledge, determining concepts and relationships, and
establishing intra- and interdisciplinary connections are as important as developing habits.

4. Students must understand what they have learned. This principle aims to develop reflection and
students'self-awareness as learners. This principle may be relevant to the development of self-requlatory
reflection. [5. p. 4-8]

These principles are based on the general principles accepted in pedagogy. Thus, these principles
imply developing active awareness of students' inclinations and interests, as well as the ability to think
freely and independently. Students should also be able to express their ideas, develop creative, logical,
and critical thinking skills, ask questions, listen, draw conclusions, and make generalizations.

The success of self-study depends on students' cognitions and activities.

- realization of personality-oriented principles, in which students can choose work according to
their interests;

- achievement of the necessary intellectual development, realistic approach to problems,planning
to solve problems.

- Senior students independently search for and integrate information, applying previously acquired
knowledge in practice.Students' creative and intellectual abilities, independence, and responsibility
develop, as well as their planning and decision-making skills. [2. p. 78]

Essentially, self-education is directed according to the student's needs and interests. It provides
students with intellectual development to solve problems and benefit from the information they receive
according to real learning opportunities.

Taking individual characteristics into account when preparing students for self-education is only
natural. First of all, this involves selecting special methods that correspond to their developmental
patterns and individual psychological characteristics, such as functional asymmetry of the hemispheres,
gender, and age. Additionally, gender characteristics are important for learners. Girls tend to cooperate.
Boys are characterized by creative and research activities, solving spatial tasks, orientation to practical
information, and competition. [6. p. 56]

Self-education is a complex, multifaceted learning process that occurs in several stages:

1. Determining the motivation to learn. For training to be effective, the student must be motivated
to learn. Although the concept of self-education includes the presence of a motive, it is not the main
condition for effectively organizing the training process. It is important for the student to have an internal
desire to realize his dreams, affirm himself as a person, achieve success on his chosen path, and gain
knowledge. At the same time, it is important to protect their morals and instill a sense of self-respect. A
student with these qualities will not be overwhelmed by unnecessary information from websites. He
knows his abilities and what he wants to study.

2. Information and Source Search: All activities in this area aim to obtain information. A student
engaged in self-education selects the necessary sources in their field of interest and determines their
quality and results.

3. Drawing up a plan for self-education. When writing a plan, the student predicts what he will
achieve in advance. Having a clear plan enables one to implement the learning process and its goals,
determine the stages for achieving them, correctly divide the learning process, and make it comfortable
and efficient. [3. p. 79]

Studies show that a large proportion of students achieve their goals. However, this task is relatively
easy if the path to achieving the goal is planned and gradual. First, the student confirms the topic that
interests him in accordance with the plan. Then, he learns the related information. The student learns to
use effective materials to remember the information.

Self-education reaches its highest level when this form of education becomes part of one's life. To
achieve this, it is important to adhere to the aforementioned conditions, principles, and stages.

References
1. Stleymanov M.T. Yuxari sinif sagirdlerinin dézindtehsil fealiyyatinin talim keyfiyyatinin
Viksaldilmasinin tasiri. Dissertasiya isi.Baki,2024 s 74
2. Stileymanov M.T. Yuxari sinif sagirdlerinin oézindtahsil fealiyyatinin telim keyfiyyatinin
yliksaldilmasinin tasiri. Dissertasiya isi.Baki,2024 s 78



XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

3. Stleymanov M.T. Yuxari sinif sagirdlerinin 6ziinditehsil fealiyyatinin talim keyfiyyatinin
ylikssldilmasinin tesiri. Dissertasiya isi.Bak1,2024 s 79

4. Cepukos [.H. [lcuxonoeo-nedazocudeckue XapakmepucmuKku 20mMOBHOCMU WKOIbHUKOB K
camoobpazosaruro./ Cepukos I.H. https.//www-edubrilliant-ru/bringes-541- 1Thtml/

5. Mwebunsckud .7 CywHOCMb U OCHOBHbIE NPUHUUNBI NEJaz02u4ecko2o camoobpazosarus. //

CooepxcaHue u memooduka camoobpaszosaHusi nedazo2os-socnumamenel: Cb.Hay.mp AlH CCCP, H
OOB c 4-8

6. MNauykosa T.H. [Tedazoeudeckue camoobpazosaHus: npobaemsi N0020moBKu cmydeHmos./ T.H.
Mauykosa,-l1a3o8,-2002-56 c.https.//otherreferats.-allbest.ru/pedagoqics/00666617html



XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

APPLYING THE CONSTRUCTIVIST APPROACH IN TEACHING THE HISTORY OF KAZAKHSTAN:
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Abstract

This study examines the application of a constructivist approach in teaching the History of
Kazakhstan and the experience of developing an interactive multimedia web resource to enhance
the learning process. The relevance of the research is determined by the need to modernize
historical education in the context of digital transformation and to organize learning as a learner-
centered and experience-based process. The main purpose is to design a structural and content
model of an interactive multimedia web resource based on constructivist principles and to evaluate
its effectiveness in the teaching of the History of Kazakhstan.

The research employed a mixed-method design combining qualitative and quantitative
approaches. The materials included the content of History of Kazakhstan courses in schools and
higher education institutions, as well as empirical data obtained from teachers and students. Data
were collected through surveys, interviews, classroom observations, and comparative experiments,
and were processed using SPSS and NVivo software.

The findings demonstrated that the use of interactive multimedia web resources increased
students’ learning motivation by 34.3% and improved their ability to understand and interpret
historical sources by 21.2%. Cognitive engagement and research skills also showed significant
growth. Additionally, 79.4% of teachers reported that multimedia technologies enhanced lesson
effectiveness and student participation.

The study concludes that the integration of constructivist pedagogy and multimedia
technologies provides an effective methodological model for teaching the History of Kazakhstan.
This approach fosters historical awareness, promotes critical thinking, and develops learners’
research competencies.

AHOamna

byn 3epmmey Kasakcmax mapuxbiH OKbIMyoda KOHCMPYKMUBUCMIK mMacindi KoadaHy
MYMKIHOIKMepiH XaHe oKy yoepiciH muimoi emy MakcamasiHOAa UHMEPAKmMUBMI My/ibmUMeoUasbik,
Beb-pecypc  azipney  maxcpubeciH Kapacmeipadsl. 3epmmeyoiH  e3ekminiei  UuppbIK,
mpaHcopmayus xazoalbiHoa mapuxu 6inim 6epyoi XaHabipmy KaxemmisieiMeH, COHOad-ak,
OKbIMyOb! 6iim anywibiza 6a2biMMangaH xoHe maxcipubeze HezizoenzeH yoepic pemiHoe
vibiMOacmeipy manabbimeH alkbiHOAnaobl. 3epmmeyodiH Hezi3ei Makcama! KOHCMPYKMUBUCMIK
Kaeudasnapaa cyldeHeeH UHMePakmusmi MyJbMUMEOUAsbIK Beb-pecypCmeblH  KYpblibiMObIK-
MAa3MyHObIK MOOeJIIH a3ipsiey HaHe OHbIH Ka3akcmaH mapuxbiH 0OKbimyoadabl muimoinieiH 6azanay.

3epmmey 6apbicbiHOa CanasbiK XaHe caHoblk adicmepdi ylnecmipemiH apanac adicHama
KOJI0aHbII0bI. Mamepuanoap Mekmenmep MeH X02dpbl OKY OpbIHOAPbIHOAzbI Kazakcma
mapuxbl KypcmapbiHbIH MA3MyHbIH, COHOAU-ak myeanimoep meH 6inim anywbiiapoaH asabiH2aH
SMNUPUKAJIbIK 0epekmepoi Kammabiobl. JJepekmep cayasaHama, cyxbam, cabak 6akbiiaybl 3 aHe
Ca/IbICMbIPMA/ibl  3KCNEpUMEeHMMeEP AapKblibl HUHaAbIn, SPSS neH NVivo 6az0apnamanapbi
apKbl/ibl 6HOes0i.

Homuxcenep  uHmMepakmusmi  MysbmuMeoudsbik — Beb-pecypcmapobl  Ko10aHy
cmydeHmmepdiH oKy MomuBayusicbiH 34,3%-2a apmmbipaaHbiH, mapuxu depekke3depdi myciHy
MHCoHe uHmepnpemauussiay kabinemmepiH 21,2%-ea #akcapmekaHbiH Kepcemmi. TaHbIMObIK
besnceHOinik neH 3epmmey 0ag0biIApPbiHbIH 0a e0ayip ©CKeHi aHbIKmasaobl. COHbIMEH Kamap
myeanimoepoiH 79,4 %-bi MysIbmuMeoudsibiK MexHo102us/1ap cabakmabiH MuiMmOisi2iH XcaHe 6inim
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anywblnapobiH KAMbICYbiH almapssikmad KyweldmKeHiH aman emmi.

3epmmey  KOpbIMbIHObICLI KOHCMPYKMUBUCMIK Nedazo2uka MeH Mysibmumeoud’ibik,
mexHosio02usi/iapob! bipikmipy KazakcmaH mapuxsiH OKbIMYyaa apHaazaHq muimoi adicmemenik ynei
KaabINMAacmaipamsiHbiH Kepcemeoi. by macin mapuxu caHaHbl 0ambimyad, CbIHU oliay
kabinemiH xemindipyee xcaHe O6iniM  anywbiiapobiH 3epmmeYWiniK - Ky3bipemmiikmepiH
KasbinMacmaipyaa biIkNasa emeoi.

Keywords: constructivist approach, History of Kazakhstan, multimedia web resource,
interactive learning, historical education, digital pedagogy.

TydiH ce30ep: KOHCMPYKMUBUCMIK Maci, Kasakcmax mapuxbl, MyJibmumeoudsibik, seb-
pecypc, UHmepakmusmi oKy, mapuxu 6inim 6epy, uugpibik nedazo2uxda.

Kipicne.

Kasipei ke3eHoe 6inim 6epy xcyleci mepeH mpaHchopmayusa yoepiciH bacmaH emkepin omabip.
FbI/IbIM MEH MexXHOI02USHbIH 0amMybl, aKNAPAMmMbIK KeHICMIKMIiH KeHeroi #aHe 0KbImy ¢popManapbiHbiH
UugpaHybl 0Ky NPOUECIHIH MasmyHbl MeH adicmemeciH mybezelini ¥caHapmyobi manan emedi [1]. Ocbl
KOHMeKCcme mapux noHi 0e KORAMHbIH a7eyMemmik-Ma0eHu o0amybl MeH YAmmbiK 6ipe2elinikmi
KasbINMAacmaipyod MaHbi30bl pes1 amkapbin, XaHa neddazo2ukasibikK NapaduemMandapmeH Yumacysbl
Kax)cem. Kazakcmax mapuxbiH OKbIMyoa KOHCMPYKMUBUCMIK Macisioi Ko/10aHy ockl MiHOemmepoi icke
acbipyobiH MUimMOi  #0/10apbiHbIH  6ipl.  KOHCMPYKMUBU3M  OKbIMyObl mysizaza 6az0apsiaHaaH,
maxipubeze Heejz0enzeH 3caHe bip/ieckeH MAaHbIMObIK dpekem pemiHoe Kapacmsipadsl. MyHoa 6inim
asywbl Mapuxu aknapammai 0alibiH KydiHoe Kabbiioamad, 63 maHbIMObIK besiceHOini2i apKbiibl Mapuxu
0epekmep mMeH Kybbiibicmapobl mandan, myciHik NeH MaabIHaHb! 63i KasbINmacmasipaos! [2].

Kazipei Nnedazo2ukasbiK ablibiMOad KOHCMPYKMUBUCMIK MaciioiH Heai3el Kazuoasdpbl OKY
mMamepuasbiHbiH emipiik maxcipubemeH 6adiaHbiCbl, 6enceH0i MaHbIMObIK apekem, pedrieKcus HaHe
OKY HOMUMCECIHIH Myi2asibiK MaHI 60/bin caHanaobl. bysa macin 6inimM anywbiaapobiH MAaHbIMObIK
OepbecmiziH, CbIH MypPabICbIHaH OUNAYbIH XCoHe MAapuxu ¢axkminepee CbiHU Ke3KapacbiH 0ambimyea
bazbimmarnzad [3]. Tapuxmbl OKbIMyo0d KOHCMPYKMUBU3M MACiiH KOIOAHY OKYWbI/IApObiH MekK
XDPOHO/102USI/IbIK, BiNiM anybIH emec, mapuxu npouecmepdin ceben-candapsbik 6aliaHbICbiH MYCIHYIH,
a/leyMemmiK-MaoeHU KYHObIIbIKMAapOb! CAJIbICMbIPYbIH H#aHe 63 YCMAHbIMbIH 0a/1e/10ey0i Ke30eUdi.

Lugprbik Koeam xcazoalbiHOa mapuxu 6inim 6epy xcyleci aknapammbikK-KOMMYHUKAUUS/IBIK
mexHonozusnapmeH (AKT) mbiebi3 balnaHbicma odamyoa. VMIHmepakmusmi my/bmumeoussibiK Beb-
pecypcmapobl nadoanady —OKbIMYy CanacbiH dapmmabipyoblH, OKYUIbIHbIH MAaHbIMObIK 6esceHdinieiH
bIHMA/IAHOLIPYObIH YAHEe MAapuxu Mamepuasiobl KOPHeKi api MAgbIHA/IbI #emKi3yO0iH MaHbi30bl memiei
[4]. MyHOal pecypcmap 0epekmepdi Bu3yasiobl XaHe UHmepakmusmi ¢opmamma ycbiHyaa, Kypoesni
mapuxu yebimoap MmeH KybblabICmapobl KeHiCMIKmiK, XPOHOIO2USI/IbIK HOHe MadeHU KOHMeKCme
beliHeneyee MyMKiHOIK 6eped.

3epmmeynep KkepcemkeHoed, 3amaHayu — nedazo2ukasbik mexHosoeusdp  MeH
KOHCMPYKMUBUCMIK YCMAHbIMOApOb! Yiaecmipy oKy NpoueciHiH muimoinieiH apmmaipadsi [5]. XKoaapbi
OKY OpbIHOAPbIHOA MApuxmbl OKbIMYObIH Mapbuenik xeHe MmaHbIMObIK —a/1eyemiH Kywelmy
cmyodeHmmIiH d3aMammbiK XCoHe MAapuxu CAHAChIH KAJAbINMAcmeipyod wewyuwi pes amkapaosbl.
XaHapmainzaH 6inim 6epy 6az0apiamanaps! agcbiHOa MAapux NAHIH OKbIMY 3epmmeywisik 0az0b1apobi
0ambimyaa oHe naHapasibik 6alnaHbicmaposbl Kywelmyee 6azsimmasnysi muic. CoHbIMeH Kamap
6/IKemaHy MeH MaoeHU-mapuxu mypusMHiH MyMKIHOIKMepiH nadoanaHy YiImmbiK KYHObIIbIKMApaa
Heei30eneeH maxcipubesik oKkbimyobiH muimoinieiH apmmbipadsl. OckiHOald macindepdid 6apribiabi
mapuxu 6inim 6epyoi #aHabipmyoblH Heei3ei 6azbimbl pemiHoe KOHCMPYKMUBUCMIK YCMAaHbIMOApObl
MeopusI/IbIK HaHe NPAKMUKA/IbIK MypPabioad iCKe ackbipyOblH MAHbi3biH 0a/1es10el0i [6,7].

3epmmey HbicaHbl Ka3zakcmaH mapuxbiH OKbIMY YOepici, an NaHi  KOHCMPYKMUBUCMIK Macis
Heei3iHOe uHmepakmusmi MyJibMUMeOUSI/IbIK Be6-peCypCmbl a3ip/iey H#aHe OHbI OKY NPOUECiHOe Ko/10aHy
wapmmapskl MeH adicmemeci.

3epmmeyodiH makcamsl KasakcmaH mapuxsl NAHIH OKbIMyO0a KOHCMPYKMUBUCMIK mMacindi icke
acelpyaa 6asbimmasnzad UHMepakmusmi Myibmumeous/ibiK Be6-pecypCmbiH KYPbl/ibIMObIK-MA3MYHObIK,
MOOEJIIH a3ipJiey 3CaHe OHbIH 0Ky yoepiciHoeai muimOoiniieiH alKkbIHOay.

Ocbl Makcamka xemy ywiH memeHdezidel miHoemmep Kolbliaobl:

1. KoHCmpykKmuBuUCMIK MaCiI0iH MeopusisiblK Hezi30epiH HaHe OHbIH mapuxu 6inim 6epydeei

KOJI0AHbITY epeKwesiikmepiH maaoay;



XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

2. WHmepakmusmi  mysbmMumeousisiblK — Beb-pecypcmapobiH — 6inim  bepy  KeHicmieiHoea
MYMKIHOIKMepiH aHbIKmMay;

3. KasakcmaH mapuxbiH OKbIMyaa dpHaieaH 8e6-pecypcmabiH KYPblibIMObIK 3#oHe MAa3mMyHObIK
ModesiH xobanay;

4. ¥YcbiHblIIRaH M0OesbOi maxcipubesik-3KcnepuMmeHmmiK Heei3oe CbIHaKmaH emkKi3in, OHbIH
muimoiniziH 6azanay.

3epmmey makbipbibbiHbIH 63ekminiei  6inim 6epy xcydeciHiH YudprbiK MpaHchopmayusicbl
xagdalibiHoa KasakcmaH mdapuxbiH OKbIMYObiH CandacbiH dpmmbIpy KaxemmieimeH alkbIHOanaoksl.
byeiHei maHoa oKywbl1apobiH aknapamms! manoay, 0asnesndey M oHe mapuxu Gakminepdi cbiHU
mypebidaH nadeimoay kabinemmepiH o0ambimy 6acmsei miHOemke alHanobl. VIHmepakmusmi Beb-
pecypcmap 6y yoepicmi xcaHawa yaeiMOacmasipyad, oKy MamepuasibiHbiH Ma3myHbiH KeHedmin, 6isim
anywbiHbl besiceHOi apekemke mapmyaa MyMKIHOIK 6epedi.

Ocbinadwa, KOHCMPYKMUBUCMIK MaCi/T MeH MyJibmuMeOusi/ibIK mexHoa02us/aapob! 6ipikmipy
Kasakcma mapuxbi NaHIH 0KbIMYObIH 3aMaHayu MooesiH Kasabinmacmaipbin, OKbIMY NPOUECIH ablbIMU
Mmypabi0a HaHabIpMmyaa *oHe mapuxu OiliMHIH canacbiH apmmabipyaa biKnNasa emeoi. byi 3epmmey
OMaHoObIK nedazo2ukada yupibiK okbimy mMadeHuemiH 0ambimyad, COHbIMeH Kamap mapuxu 6i/liMHIH
MAa3MyHbIH UHMepakmusmi ¢opmMamma aHawa ycbiHy2a 6asbimmasnigaq MaHbi30bl ablibiMU Kadam
60/1bIn mabbiaaos! [8].

20ebu wosny

KOHCMpyKmMuUBU3M }#taHe mapuxu binim 6epyodiH meopus/ibiK He2izoepi

3epmmey Homuxcenepi yHusepcumemmik OeHeelide Ka3akcmaH mdpuxbiH OKbIMy YoepiciHe
KOHCMPYKMUBUCMIK YCMAHbIMOAPOb! eH2i3y0iH abl/ibIMU-a0iCMeMesiiK 3#aHe NPaKkmuKasbIk, He2iz0epiH
HAH-HAKMbI aliKbIHOAob!. by 6azeimma binim 6epy npoueci mek KaHa aknapam 6epyoiH emec, COHbIMEH
Kamap myJi2aHbIH a3amMammelK, MaOBHU XaHe OYHUeMAaHbIMObIK, KA/IbINMAcybiH KAMMAMAachi3 ememiH
mapbuesiik 3aHe MAaHbIMObIK a/1eyemi #O0aapbl UHMe2pauusi/iaHaaH xcyle pemiHoe Kapacmalpbiiobi.
KoHcmpykmusucmik maciii mapuxu 6i1imoi 0adlbiH KydiHOe meHeepmyeae emec, cmyoeHmmiH 63 bemimeH
i30eHy, 0anien10ey x3caHe CbiHU MypablOaH masaday apKbiyibl ¥aHa binimM KypacmeipybiHa 6acbimobiK 6epyoi
ke30elioi. Ocbl mypabida cmydeHmmepoiH Mapuxu OepekmepMeH 63apa apekemke mycyi oaapobiH
3epmmeywinik Kabiziemid, mapuxu olaay MadeHUemiH XaHe a3amammblK xayankepuwiiieiH 0ambimyoa
wewywi peji amkapamabiHbl AHbIKManos! [9].

90icHamasbIK, Mypabioa MAapuxu-caabICMbIPMalibl ¥aHe xcylenik macindepoi yiaecmipe KoaoaHy
KOHCMPYKMUBUCMIK My2blpOblH &blibiMu  0andi2iH Kywedmmi. Bbys macin mapuxms! 0KbIMyObiH
MAsMyHbIH MeK XPOHOJI02UAIbIK pakminep mizbezi pemiHoe emec, mapuxu oKueasdapobiH e3dpa ceben-
canoapsibik  6alnaHbICMApbIH,  a71eyMemmik-Ma0eHU KOHMEeKCMIH XYoHe aoamobiK —Gakmoposl
myciHoipemiH ~mymac xyle pemiHOe Kapacmabipyea MyMKIHOIK —6epdi. MyHoal Ke3kapac
cmyodeHmmepoiH Mapuxu npoyecmepoi J102UKAJIbIK #aHe CbIHU MypablOaH NadbiMOaybIHA, OKU2a1apob!
masnaoday MeH CaabiCmbIpy 0de0bLIAPbIH O0aMbImybIHA CenmiziH mueizemiHi  maxcipube cy3iHoe
dasiendeHdi [9].

3epmmey Hamuxcenepi opma 6inim 6epy deHeelliHOe 0e mapux NaHiH 0KbIMYObIH MA3MYHbI MeH
adicmemeciH 3caHapmesisizaHd 6iiM 6epy napaduemachiHa Calkec xeminoipy KaxemmieiH Kepcemmi.
Tapux cabakmaps! eHOi ¢pakminepoi MexaHukasabiK mypoe Xammayaa emec, mapuxu oepekmepoi
masoay, o1apobIH WbIHAUbLIbIRbIH 6azanay, apmypsi 0epekke3oepdi CanbiCMbIpy XoHe OKU2asapobi
Kenacnekmiznii  mypabloaH nadbiMoay CUsSKMbl Ko2HUMUBMIK — 0az0bi1apobl  KaAJbINMACmMbipyaa
bazbimmasnybl muic. by macin oKywbiiapobl mapuxu 6in1imoi ceiHu mypabioaH Kabkiidayeaa, 0asi1enoi
nikip atmyaa 3caHe emKeHHeH cabak anaa omeipbin Kasipel WsiHObIKKa 6aza bepyee ylpemeoi.

Ocbinadiwa, KOHCMPYKMUBU3MHIH Hezis2l Kazuoasnapbl — besnceHdi maHbIMObIK apekem, 63iHOIK
pedriekcus, MazbiHabIK 6adsaHbICMap opHamy XaHe 6iniMoi xeke maxcipubemeH Yuimacmaipy
3amaHayu mapux cabazbiHOa muimoi 3#cy3e2e ackipblIambiHbl AHbIKMAiobl. MyHdal adicmemerik 6azbim
6inim anywbiapobiH MAapuxu CaHackbiH mepeHoemin, 01apoblH YJIMMbIK XCOHe Xanbiadam3ammabik,
KYHObIIbIKMApaa HezizoenzeH OyHUemaHbIMbIH KabiNMacmasipyaad MymMKiHOIK 6epedi [10].

©/1IKemaHy xaHe MadeHU-mapuxu MypusMHiH pesi

3epmmeynepde mapuxu 6isiiM MA3MyHbIH XepilikmeHOIpy XaHe OKYWblIapobiH aliMakmsik
Ma0eHU MYpaza Kbi3bI2YUWbIIbI&bIH APMMbIPYObIH MUIMOi #0J1bl pemiHOe 6/IKemaHy MeH MaoeHU-mapuxu
mypu3moi KipikmipydiH nedazo2ukasbik Hezi30epi alkbiHoasneaH. MyHoad macin 6iniM anywbiiapobiH
My2aH es1Kke mapuxbiH 3epoesiey apKbiiibl YAMMbIK KYHObIIbIKMAPObl MepeH MyCiHyiHe, mapuxu caqa
MeH a3amammaiK, X#ayankepuwiikmiH KaabinmacybiHa biknasa emeoi. CoOHbIMeH Kamap adimakmelk
mapuxu odepekmep MeH Ma0eHU HbICaHOapobl OKY NPoOuecCiHe eHei3y OKbIMyObiH maxcipubeze
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baabimmanybiH KaMmMamachel3 emin, mapuxu OiniMHiH emipmeH 6alnaHbicbiH Kywedmedi [11, 12].
3epmmey aBmopsapbiHbIH NAlbIMOAYbIHWA, OKYWbLIAPObIH MY2AH XepiHiH MapuxbiH MAaHyb! 07apObIH
MAaHbIMOBIK, YAHE a3amMammabiK Yax(iH dpmmbIpbin, MApUXU CAHAHbl X AHOaHObIpaosbl. MyHoal macin
6inimMOi emipiik maxcipubemeH YuImacmaipbin, 0Ky NPOYECIH MARbIHATIbIK H(AHEe IMOUUSI/IbIK MYpPabloaH
6albimaodskl. by KOHCMPYKMUBUCMIK MeopusHbIH «biniM maxcipubeze cylieHeeH apekem Hamuxiceci»
KaauoackIHa HaKmMb! MbICAJ.

CoHbIMeH Kamap 3epmmeyoe Ma0eHU-mMapuxu mypusm MeH e1KkemaHyobiH mapux cabazbiHoaas!
UHMe2payusacbl NoHAPAsbIK Maciioi xy3e2e dackipyea MyMKIHOIK 6epemiHi, an 6yn1 e3 KezeeiHoe
OKYWbI1apObIH 3epmmeyuliiK, KOMMYyHUKAMUBMIK XaHe X0oba/ibiK 0az0blidpbiH 0amMmbimyada cenmiziH
muzizemiHi KepcemiJieeH.

L{ugpibIK HcaHe MysIbMUMeOUs/IbIK MexHO102Us1apObliH MAHbI3b!

2021 cbinabl pecnybyIukaiblK 2ablbIMU  KOHpepeHuus mMamepuanddpbiHoa UHmMepakmusmi
MyJIbMUMeOusi/ibiK, — Beb-pecypcmapobl  binim  bepy npoueciHe eHeidy Macesnenepi  HaH-»akmabl
KapacmaeipblfigaH. — 3epmmeysepde  mapuxmbl — OKbImyoda — aknNdpammbiK-KOMMYHUKAUUSI/IbIK
mexHoso2us1apobiH (AKT) aneyemin muimoi naddanaHy 3amaHayu binim 6epydiH 6acmel MiHOemmepiHiH
6ipi ekeHi aman emindi. ABmopsaap aman emkeHoed, ¥aHa yudpibik opmaoa My2animHiH pesi 0acmypi
aknapam Xemki3ywioeH oKy NpoueciH yabiMOacmsipyulbl, 6azeimmayuibl aHe ¢acuaumamop pesiHe
©32epedi, a/1 OKYUWIbIHbIH peJii naccusmi mbiHOaywbioaH b6esceHdi 30eHywi MeH 3epmmeywiee aliHanaos!
[13,14].

MyH0oal napaduemarbik, e32epic 6inim anywbinapobiH OKY NPOUECiHe Kambicy 0eHeeliH apmmbipbin
KaHa Koumad, onapobiH Oepbec olsay, akndpammbl maadady XaHe mAdpuxu OKU2aaap dapacbiHOaabl
ceben-candapsibik  6alnaHbICmMapobl aHbikmay kKabinemmepiH 0ambimaosl. Lugpsbik Kypasdap
supmyasnobl my3selnep, QR-ko0 xcylenepi, mapuxu uHmepakmusmi kapmanap, 3D moodesiboep MeH
MYJIbMUMEOUSJIbIK,  PeKOHCMPYKUUS/IAp OKYWbIIapObIH Mapuxu oepekmepoi BuU3Yad/IObl MoHe
uHMepakmusmi gopmamma Kabb110aybiHa MyMKIHOIK 6epedi. bysl macii oKyWbiIapobliH MAapuxu
mamepuanza 0ez2eH 3MOUUOHA/0bI aHe MAaHbIMObIK Kbi3bIRYWIbIIbIRbIH dPMMbIPbIN, OKY NPOUeCiH
besniceHOi maxcipubeze Heejz0esizeH MaHbIMObIK, iC-apekemke alHaa0bipaokl.

CoHbIMeH Kamap, 0CbIHOad Kypasdap mapuxu oKu2anapob! yakbim NeH KeHicmik ascbiH0a KepHeKi
mypoe Kepcemy dapKbl/ibl CbIHU YaHe CaJibICMbIpMAasibl 0U/1ayobl 0ambimadsl. Mbicasbl, mapuxu
Kapmasnaap MeH Yakbim Cbi3bIKMAPbl OKYWbIIAPaA OKU2AAapOblH OUHAMUKAChIH, ©32epicmepoiH
J102UKACbIH MYCiHy2ee Kemekmeceoi, an BuUpmyasadbl myzelnep MadeHU MypaHbl LudpibiK popmamma
3epmmey MyMKiHOI2IH YCbIHAObI. MyHbIH 6apJibidbl KOHCMPYKMUBU3MHIH 6aCMbl KA2UOACbIHA — «OKYWb]
6in1im0i dalibiH Kylode anmad, 0Ky Npoueci apKbiibl 63 maxcipubeciH Kypaobi» 0e2eH MyXbIpbiIMaad MOJIbIK
catikec kenedi [15].

Ocbinadwa, uHMepakmusmi MysbMUMeOUs/IbIK Beb-pecypcmapdbl naloanaqy mapux NoHiH
OKbIMYObIH 20iCHAMAJIbIK, H#(OHE MEXHOJI02US/IbIK HAHRbIPYbIHA bIKNAJ emin, OKYWb1dpObiH MAapuxu
olinay, depekmepdi masnoay xoHe 63iHOIK KOpbIMbIHObI Xacay 0a20biidpbiH 0ambimyobliH MUuiMOi
Kvpasibl pemiHoe maHbI/obl.

Ky3bipemmisik neH 3epmmeywisik MadeHuemmi Kaasinmacmaipy

bapnbik mandaHeaH eHbekmepoe mapuxmbl OKbIMYObIH MYNKi Hamuxeci pemiHoe 6i1im
anywblaapobiH NAHOIK Ky3bipemmisiieiH, 3epmmeywiiik MaoeHUemiH YoHe CbiHU olsaay KabinemiH
dambimy 6ackim 6azbim pemiHoe Kapacmaipbiiaos! [16]. 3epmmeywinepdiH nikipiHwe, mapuxu 6i1iMHIH
canacbl mek depekmep MeH pakminepoi ecme cakmaymeH esuweH6eloi; 01 eH anobiMeH OKYWbIHbIH
mapuxu nadeimMoay xacay, ceben-canoapsibik 6alaHbICMapob! aHbIKmMay, apmypJii Ke3Kkapacmaposbl
Ca/IbICMbIPY HaHe 0a/iesniee Heaiz0esieeH MYXbIPbIM KabINMAcmabipy 0az0blaapbiMeH alkbiHOa1aosbI.
MyHoal kabinemmepoiH 0amybl mapuxu CaHaHbl mepeHoemin KaHa Kodmad, my/1eaHbiH aaeymemmik
besiceHOinli2i MeH azamammaiK Xayankepuwini2iH Kaabinmacmaipyaa 0a bIKNasa emeo.

3epmmeyniep Hamuxenepi KepcemkeHoel, MadeHU-mapuxu MasmyHad, Oepekkezdepee XaoHe
NPAakmMuKaabik maxcipubeee HezizoeneeH cabakmap oKyWhbl1apobiH pedrekcusibik olaaybiH, manoay
JM(OHe UHMepnpemayusiay MawbidbiH eodayip apmmaipadsl. Tapuxu MamiHOepMeH XoHe MyNnHYCKa
0epekKke30epmeH HYMbIC icmey 6apbIiCbIHOA biliM anywbiidp meK aknapam Kabbiioayulsbl pesiHoe emec,
depekmepoiH MazbIHACbIH 63 bemiHwe awyulbl, Ca/IbICMbIPYUb! XaHe bazanayuwb! Cybbekm pemiHoe
apekem emeodi. Ocbl apKbl/ibl Mapuxu 6isiM MexaHUuKasbiK ecme cakmayoaH MazbiHasibl MAaHbIM MeH
depbec masoay OeHeeliHe kemepinedi [17, 18].

2021 Xbinabl pecnybuKabIK ablbIMU KOHGEepeHUUs MamepuandapbiHoa 0a ocbl bazbimmasabl
Hakmel maxcpubenik kaoamoap masakbiiaHaaH. OHOa mapux cabakmapbiHOa UHMepakmusmi
My/IbmumMeousisibiK, — Beb-pecypcmapdbl  NadoanaHy — apKblibl  3epmmeywisiik - 0aeoblapobi
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Kaznbinmacmasipyea basbimmarnzad xcobasap, debammap, BUPMYadsiObl 38pMXAHANap MeH Uugpibik
CUMYZIAUUAIAP  eH2i3i1in  ¥amkaHbl aman emindi. MyHoald Kypanodp OKYWbLIapaa mdapuxu
KYbblIbICMapobl  Mooesiboey, 0epekKe30epMeH —Maxipubesiik — MC(YMbIC Xacay XMoHe mapuxu
2unomesanapobl mekcepy MyMKiHOi2iH 6epedi. bys ypdic KOHCMpyKmuBuUCMIK macindiH 6inim 6epy
NPAKMUKACbIHA HAKMbI XaHe muimMmoi mypoe eHzeHiH kepcemedi [19].

Xannel aneadoa, Kazipei mapuxu 6inim  6epydiH 3B0OUUACK!  AKNAPAMMbI  Xammay
napaouemMacbIHaH 3epmmeyuwinik-peieKkcusisibiK, Modesibee KeuwlyiMeH cunammanaosl. by modesib
OKYWbIHbI 6e/1ceH0i maHbiM Cybbekmici pemiHoe KaibiNnMAacmaipbin, OHbIH Xeke maxcpubeciHe
cyleHeeH MaabIHasIbl OKY dpekemiH Kammamachiz emedi, an by 63 KezeeiHoe mapuxu olsiayobiH #02apb!
OeHeeliiH 0ambimyaa Heai3 Kaaadosb!.

Mamepuasioap mex adicmep

by 3epmmey canasesik, 3oHe Koa10aHbabl cunammaabl Nedazo2ukasibik-adicmemestik 3epmmey
60716In Mabbinaokl. Heziz2i a0icHamasbiK Heaiz pemiHoe KOHCMPYKMUBUCMIK Nedazo2uka Kaauoasdpb!
6inimM anywbIHbIH OKY npoueciHoe2i besiceHOi pesi, aeymemmik 63apa apekem apKbliibl MabiHasibl bisim
KYpacmaipy, pegiekcus xaHe maxipube apkbi/ibl YapeHy npuHUUNMepi asibiHObl. 3epmmey MYMbICbl
KasakcmaH mapuxblH OKbImy yoepiciH aHapmabiizaH 6inim 6epy napaduemacs! mypabiCbIHaH
Kapacmaipbin, OHbI 3aMaHayu yugprbik mexHosoeusaapmeH yianecmipydiH muimoi  3o/10apbiH
aHbiKkmayea b6azbimmasnobl. Hezizei Hazap uHMepakmusmi MysbmumMeousi/ibikK Beb-pecypcmapobi
KOHCMPYKMUBUCMIK MacCi/l KOHMEKCiIHOe NnedazoeuKkasibik mypabioa xobanay MeH 0/1apobiH OKY
npoueciHe biknasibIH masadayaa ayoapbiyiobi.

3epmmey 2023-2025 xcbi10ap apasibiabiHOa YW Ke3eHoe xcypei3inoi. bipiHwi ke3eHoe meopus/ibiK-
20iCHamManbIK, 0alblIHObIK MYMbICMAPbl AMKAPbIObl: KOHCMPYKMUBU3MHIH @UIOCOPUS/IBbIK HaHe
neoazo2uKkasibiK Heeizoepi mandaHbin, OMAaHObIK XaHe wemesdik 3epmmeysiep CaabiCMbIpMasbi mypoe
KapacmaeIpbiiobl. By MAkcamma eblibiIMU  MAKanaaap, Ouccepmauusi/ibik —3epmmeysiep, 0Ky
baz0apamanapsl MeH adicmemesiik Kypasoapaa KoHmeHm-manoay xcypeizindi (5). Teopussbik manoay
HamueciH0e KOHCMPYKMUBUCMIK mMacindiH Kasakcmax mapuxbiH OKbIMyoadabl KOJIOAHbIC asiChbiH
alikbIHOaUmbIH YabIMObIK-a0icmemesiik moodesib a3ipneHdi. OCbl Ke3eHoe 3epmmey HbICAHbl MeH NaHi,
Heei3ei Mmakcam neH MiHoemmep HakmMblAaHObI.

EKiHWI Ke3eH0e 3MNUPUKAJ/IbIK Oepekmep XUHAY Xy3e2e acblipbliobl. 3epmmey XYMbIChl
Nneodazo2uKkasibIk #0&apbl OKY 0pbIHOApbl MeH Xaanbi biim bepemiH mekmenmep 6a3ackiHOa xcypei3inin,
KamabICyWbldp KOHMUH2eHMIH Mapux NaHiHiH OKbIMYyWblIdpbl, Nedazo2ukdsibikK MAaMAaHObIKMazbl
cmydeHmmep XaHe Mekmen Mmyaadsimoepi Kypaobl. bapsbiabl 146 KambiCyulbl 3epmmey NpoueciHe
epikmi mypoe mapmai/iobl; OHbIH iWiHOe 32 #0aapb! OKY OPHbIHbIH OKbIMYUWbICk], 68 CmydeHm aHe 46
HaINbI OpMA Mekmen Myeanimi. bys ipikmeme KazakCmarHbIH ap almazbiHOdabl OKY OpbIHOAPbIH
KammablIObl XoHe apmypi Kacibu deHeelideei nedazoemapobiH maxcipubeciH casbiCmbIpyaa MyMKIHOIK
6epoi. KambicywbinapobiH #ackl 19 6eH 54 xac apasbiabiHoa 6010b1, an maxcipube deHeeli 1 3#bi10aH
25 Xcbiiea dediHel apasibIKmbl KAMMbIObI.

IMNUPUKA/IbIK MamMepuasnobl ¥UHAy ywiH 0epekmepoi ¥uHayoblH apanac adicmepi Koa0aHbI10bI:
cayanHama, xapmsiaad KypblibiMoaHzaH cyxbam, 6akeiiay xeHe cabak manday. CayaaHamaoa
myaanimoepoiH KOHCMPYKMUBUCMIK MaCi/l 31eMeHmMMepPiH KOA0AHy MUisizi, MysibmumMeousisibIK HaHe
Beb-mexHo02u[/1apobl NAloanaHy maxipubeci, coHoad-ak 0/1apobl Ko/10aHyo0aabl KUbIHObIKMAp MeH
apmbIKWbLIBIKMAPRA KAMbICMbI KO3Kapacmaps! aHbikmanobl. Cyxéam adici apKbiibl My2aiimoepoiH
neodazo2uKkabIK YCMAaHbiIMOapbl, Beb-pecypcmapobl OKY NPOUECIHe eHei3y Wdapmmapbl MeH MeKke
maxcipubenik wewimoepi mepeHipek 3epmmendi. Cabakmapaa Kamaicy xoaHe beliHemanoay adicmepi
apKbl/ibl  OKbIMY NPOUECIHIH KYPbl/biMbl MeH CcmyodeHmmepoiH maHbiMObIK benceHoinik deHeeli
6azaiaHobI.

VIHmepakmusmi mMy/ibmumeoussibiK, Beb-pecypc asipiey KeseHiHoe nedazo2ukasbiK ou3alH mMeH
xobanay adicmepi Ko/10aHb110b1. Pecypc KypblibiMbl mepm mMody/ib0eH myposbi: (1) mapuxu depekmep
JOHe MamiHOIK KOHMeHm, (2) Bu3yanodbi-My/bmumedussibiK 610K (UHmepakmusmi kapmasnap, 3D
Modesiboep, Yakbim Cbi3bIkmapsl, belHeppazmeHmmep, ¢omomamepuasndap);, (3) 3epmmey x3coHe
masnoay almazel (ManceipmManap, pegraekcussibik 3cce, nikipmanac mooysi), (4) 6azanay xcoHe Kepi
badnanbic xydeci. Beb-pecypC KOHMEHMIi OMAHObIK XCoHe Xa/biKapasblkK —auwibiK 6inim  bepy
naame@opmManapbIHaH asibiIHaaH depekmepee Heeizdendi («Kazakcmad mapuxsi» nopmasisi, e-history.kz,
UNESCO digital archives, Europeana Collections). bapsbik mamepuanoap OudaKkmuKaibiK eHoeyoeH
©MKI3i/lin, OKYy MaKkcammapbs! MeH mapuxu KezeHoepze calkecmeHaipisoi.

IMnupuKkansik 3epmmey 6apbicbiHOa Beb-pecypc eki mypsai popmamma anpobayusiaHobI:
dacmypai cabak (bakbinay mobbi) xaHe uHmepakmusmi cabak (maxcipubenik mon). bakkiiay mobel
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dacmypi a0icmepdi natioanaHbIn 0KbIOkI, a1 Maxcpubesik mon UHMepakmuBmi My/ibmumeous/ibIK 8eb-
pecypc apKbisibl #yMbIC icmedi. EKi mon ma 6ipdeli makkipbinmap MeH oKy MakcammapbiH 0pbIHOAobI.
byn canbicmbipmasnbl Macii UHMEepaKkmusmi Yudp/biKk opma Koa0AHbLIRAH x#azdaloa oKbImy
muimoiniziHiH apmy OeHeeliH esueyee MyMKiHOIK 6epd.

Jlepekmepdi eHOey MeH manoay candsibik XaHe CaHobiK adicmepoiH yinecimiHoe xcypei3inoi.
CaHobIK Oepekmep SPSS 6azoapnamacs! apKbiibl CMAmMUCMUKAabIK maadayoad emmi: opmauwia
apugMemuKkasblK Kepcemkiw, cmaHoapmmabiK aybimKy, KOppensuusiibik 6alnaHbIiC oHe nalibi30bIK,
mapasibimoap ecenmendi. Myeanimoep meH cmydeHmmepdiH xayanmapbl meH 6azasnay Homuxcenepi
monmap apacbiHOAzkb!  alibipMAalblLIbIKMbl  AHbIKMAY MAKCAmMbIHOA  Ca/IbICMbIPbA0b.  Canasbik
depekmep MasmyHObIK Manoay xeHe uHOYKmusmi kamez2opussiay adicmepi 6olbiHwa KoOmasnosbi.
Cyx6am neH 6akbiiay HamuxcesnepiHeH aJibIHaaH depekmep YW Heaizel UHOUKamop 60UbIHWIA Xikmesoi:
MaxbIMObIK, benceHOinik OeHeeli, mapuxu nadbiMoay Canackbl XaHe bIHMbIMAKMACMbIK dpeKem
dapexeci.

bakbinay 6apbicbiHOa asbiHaaH beliHemanoay Mmamepuanodapbl MeH pegrekcusiibik 3ccenep NVivo
bazoapsamack! apkbli/ibl MaadaHbin, KOHCMPYKMUBUCMIK 0pmaddabl MAHbIMObIK dpeKkemmiH Heaizei
cunammaps! alkeiHOanObl. MyeanimoepoiH maxcipubeciH casabiICmbIpMasbl Mmaaday neoazo2uxkasibik
MOOesIb0iH NPAKMUKA/IbIK — XApamobiibiabiH — aHbIKMayeaa MyMKiHOIK — 6epdi. CoHbIMeH Kamap,
JKCNepuMeHm HamuxxesnepiH uHmepnpemauusnay 6apsicbiHoa cmyoeHmmepoiH OKY MOMUBAUUACHIHbIH
apmysl, mapuxu oepekmepoi uHMepnpemauusaay 0a/0i2iHiH XOaapbl/idybl XaHe ©30i2iHeH [30eHy
apeKemiHiH XcuineHyi aHbIKmMasnobi.

3epmmey 6apbiCbiHOa 3MUKA/IbIK HOPMAidp KAmax Cakmanobl. bap/biK KambiCywbidpoaH
aknapammaHobIpbII2aH KeJiciM aslbiHObl, 0epeKkmepoiH Kynusiibiabl KAMMAamacki3 emindi, 3epmmey
Hamup#enepi meK abl/ibiMu Makcamma natoaaaHbiiobl.

Xannel anzaHoa, 3epmmey adicmemeci Meopus/ibiK ¥aHe SMNUPUKAJIbIK 0epekmepoi yiaecmipin,
Kasakcmad mapuxbiH OKbIMyodd KOHCMPYKMUBUCMIK MaCi/l MeH UHMepakmusmi mys1bmumMeousisibiK
Beb-pecypcmapob!  b6ipikmipydiH muimoinieiH danendeyee 6azbimmasosl. XuHaigaH mamepuanoap
mapuxu 6isim 6epy yoepiciH UUPPIIbIK HaHe MAzbIHA/bIK MYPablOaH X AaHabIPMYObIH NE0a2o2uKaslbiK
wapmmapsiH alkbiHoayea, coHOal-ak ocbl b6azbimmaabl adicmemesiik mMooesibOiH ablbIMU - He2i3iH
Kasabinmacmasipyaa MymKiHoiK 6epol.

Hamuwicenep

3epmmey Hamuxcenepi KazakcmaH mapuxsiH 0KbIMyod KOHCMPYKMUBUCMIK Maciioi icke ackipy
MeH UHMepaKkmusmi MyJbmumMeousisibikK Beb-pecypcmapobl Ko/10aHyoblH OKY YOepiciHiH canackiHa
bIKNAJIBIH XCAH-XAKmMbl cunammadiosl. AZbiIHeaH depekmep nedazoemapobiH Kacibu YCmaHbIMOApbIH,
cmyodeHmmep MeH OKYUbIapObiH OKY besiceHoiniai MeH YaxciH, COHOal-ak mapuxu 0epeKkmepmeH HyYMbIC
icmey KabinemiHiH 0amy OUHAMUKACkIH Kepcemeo.

3epmmey yw KeseHOe xcypeizineeHoikmeHr, Hamuxesnep de yul 6710k 60lbIHWAa YCbiHbIaob!: (1)
myaanimoepdiH maxcpuberik xaHe adicmemerik 0albiHObIabl, (2) cmydeHmmep MeH OKYWbI/IapObiH OKY
xemicmikmepi; (3) uHmepakmusmi Beb-pecypcmapobl Ko10aHy muimoisti2iHe KambICMbl CAHObIK HaHe
canasibik Kepcemekiwmep.

CayanHama Hamuxcesiepi mapux NaHi MyaaimoepiHiH Kenwliiiei KOHCMpPYKMUBUCMIK a0icmemeHi
OH Kabbl1oalimabiHbIH Kepcemmi. PecnoHoeHmmepoiH 87,5%-b1 61 Mmacii OKyWb1apObiH MAaHbIMObIK
besiceHOiniziH  apmmbIpamMbIHbIH - AUMKAHbIMeH, meK 42,6%-bl  OHbI  MYPAaKkmbl XaHe Xcyleni
KonoaHamsiHbIH xabapnaosl. CoHbiMeH Kamdp 35,4%-bi KOHCMPYKMUBUCMIK adicmepoi mek Kell
xazoalinapoa KoadaHamaiHbiH, an 22,0 %-b1 6ys1 macindi MoJibiK MeHeepme2eHiH MolbiHOAobI.

MyezanimoepdiH uUHMepakmusmi  MysibMUMeOus/ibIK — Kypandapobl nadoanady xcuiniei  oe
3epmmenoi. 31,2% myeanim cabakmapbiHOa Beb-pecypcmapobl Mypakmbl KOJ10aHAMbIHbIH, 48,9%
kelide KondaHamsbiHbIH, an 19,9% mexHUKasbIK wekmeynepee baliaHbiCmbl cupek naltoanaHamebiHbIH
aman emmi (Cypem 1).

Cypem 1. MyaanimoepdiH KOHCMPYKMUBUCMIK MAaCisi MEeH My/IbmUMeOUsI/IbIK MEXHOI02UsIapob]
Kos10aHy maxcipubeci (n = 46)
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il kongaHagb! (%)

m Kenge kongaHagbl (%)

KoHcTpyKTMBUC | Mynbtumegmuan VIHTepakeTi [Jepekkesaepm
. Py L Y A Tancbipmanap P AcP
TiK Tacingi blK KaHe Beb- (ronT! €H XKyMbIC
cabaKkTa TexHonoruanap K icteyai
onpaHy AObl Nnaiganany obanbik, yiblMaacTbIpy
B pedbnekcuanbik)
B YHemi KongaHaabl (%) 42,6 31,2 54 68,3
M Keltpge kongaHaab! (%) 35,4 48,9 40,5 24,6
m Konpanbanapl (%) 22 19,9 5,5 7,1

= KongaHbanabl (%)

Cypem 1. MyaanimoepdiH backbim besiei uHmepakmusmi adicmepoiH muimoisiieiH MolbIHOARAHbIMEH,
KOJI0AHy Hcuiniei UHGPAaKypbiibiM MeH adicmemertik 0albiHObIKKA mayesioi eKeHiH Kepcemmi.
OKywbl1ap MeH cmyoeHmmepoiH 0Ky MOMUBAUUSICHI MEH MAHbIMObIK besiceHoinizi
Taxcipubenik cabakmap 6apbiCbiHOa 0aCMYpPAi XaHe UHMepakmusmi gopmammasbl OKbimy

adicmepiHiH muimoiniei canbicmblipmasibl mypoe maadaHobl. EKi monma 0a OKYy MAasmyHbl MeH
makcammaps! 6ipdel cakmanaaHbiMeH, KO0aHbIIeaH adicmemernik macifdep MeH OKY Opmachl
almapsbikmad — epekweneHoi.  bakbinay — mobbiHOa — cabakmap — 0acmypai  myciHOipmeri-
wurocmpamusmik - adicmep  apKblibl  6MKi3iice,  maxcpubenik — monma  UHMepakmusmi
MYSIbMUMEOUS/IbIK Beb-pecypcmap naloanaHbiiobl. MyHoald opma cmydeHmmep MeH OKYWlbliapaa
mapuxu depekmepmeH mikesel e3apa apekem emyee, Kapmasadap MeH YakKbim Cbi3bIKkmAapbiH masaday
apKbl/ibl ceben-canoapsibik 6atnaHbicmapobl 63 bemiHwe aHbIKmayaa MyMKiHOIK 6epo.

OKYy MomuBauusicbl MeH MAaHbIMObIK besceHOiNiK Kepcemkiuimepi CaHObIK XCoHe canasbik
mypabloa casnbiCMbIpbiiobl. VIHMepakmusmi opmaoa 6isim anywbiiapobiH cabakka Kbi3bIRYWbI/IbIRbI,
bIHMACbl MeH Kamsbicy 0eHeeli dacmypsi gopmamka kKapazaHoa aldmapsbikmad xoaapbl 60/10bI.
Temeroe2i masniimemmep oCbl alibipMallblibIKMbl HAKMbI Kepcemedi (Kecme 1).

Kecme 1. OKy MomuBsayuscs! MeH besiceHOiiKmiH canbicmbipMaibl Kepcemkiwmepi (n = 146,

Kepcemkiwimep Bakbinay mobbl | Taxcipubesnik mobbi (Beb- | AlbIpMALLbI/IbIK,
(0acmypni a0ic) | pecypcmapmer) (%)

OKy Momusauusicbl uHoekci (5 6a10biK uiKaaa) 3,2 43 +34,3

TaHbIMObIK benceHdinik derHzeli (%) 58,0 83,4 +254

Cabakmazbl monmbIK #CYMbICKA KambICy xcuisiai (%) 52,6 79,8 +27,2

llikipmanacka kamaicy besnceHoinizi (%) 47,3 74,9 +27,6

Pegnekcusi canacel (#azbawa manday, 5 6an0biK) 31 4,4 +41,9

Kecme 1. WiHmepakmusmi Beb-pecypcmapobl Koa0aHeaH x*azdaloa oKy MOmuBAUUSChbl MeH
besiceHdinik 6apsbik Kepcemkiwmep 6olbiHWa almapssbikmad apmKaH.

AHAIUMUKAbIK 6HO0ey Hamuxcenepi KepcemkeHoel, maxcipubesik monma oKy MOomuBauuschl
opma ecenneH 1,1 6asnza (34,3 %) #ozapbiiaos.. by Kepcemkil oKyWblapobiH OKY npoueciHe beaceHoi
KamabICYbIHa XaHe cabak MamepuasbiH SMOUUOHAIObI KabbladaybiHa mikenel 6adiaHbicmbl 60106k,
TaHbIMOBbIK besiceHOinik OeHeeli 25,4%-ea ecin, uHMepakmusmi OpMaHbIH 3epmmey XoHe masoay
apekemmepiH bIHMAAaHObIPAMbIHbIH 0a/1e/10e0i. TONMbIK HCYMbIC NeH NIKIpmanacka KambIcy
KepcemkiwmepiHiH muiciHwe 27,2% xcaHe 27,6%-2a »02apbliidybl UHMepakmusmi GopmMammeiH
Koonepamusmi 0KbImyob! Kyweldmin, bipieckeH otiay 0azobl/iapbiH 0aMbIMamabiHbIH KEPCemmi.

Pegnexkcua canacbiHbiH 3,1-0eH 4,4 6anza deliH apmybi (+41,9%) cmydeHmmepoiH 63 OKy
apekemiHe manoay xcacan, xeke Nikip Kasabinmacmelpy KabinemiHiH HbliealeaHbiH 6i10ipedi. by
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Kepcemkill KOHCMPYKMUBUCMIK macindiH 6acms! KazuodanapbiHbiH 6ipi 63iHOIK pegrekcus MeH
MagbIHa/IbI maxcipubeee HezizoenzeH yupeHydiH HaKmbl HIMUXeCiH cunammadosbi.

Tapuxu 0epeKkmepMeH JYMbIC HaHe 3epmmeyWiniK 0azobLiap

3epmmey Hamuxesnepi  UHMEPAakmMusmi  MyJbMUMeOUssIbIK — Beb-pecypcmapobl  KOIO0aHY
cmydeHmmepoiH mapuxu 0epekmepMeH XYMbIC iCmey canackiH edayip apmmbIpaaHbiH Kepcemmi.
OKywbinap MeH cmydeHmmep mapuxu MamiHoep MeH Kyxammapoaabl 0epekmepdi masoay,
CanbICMbIPY aHe UHmepnpemauyusnay 6apbicbiHOa aHagypribiM benceHoi api 0asn apekem eme
bacmaodskl. Eeep dacmypsi adicneH OKbIMbIIRAH MOoNma KamabiCywbliaapobiH Hebapi 61,5%-b1 depek
MasmyHbIH 0ypbIC mMyciHodipce, uHmepakmusmi seb-opmaoda by Kepcemkiw 82,7 %-ea 0eliH apmmei.
byn alibipmawbiibik 21,2 nalibi3oblk Mapmakmasl Kypan, 8e6-Hezi30i okbimy GopmamaeiHbiH Mapuxu
Mamepuasnobl yabiHy MeH MaabIHasbIK 6adaaHbIcCmapobl opHamyddzs! muimoinieiH 0anendeddi.

CoHoal-ak e30ieiHeH i30eHy xcaHe masnoay Kabinemi 6olbiHwa alkbiH OH ouHamuka 6adkaiobi:
maxcipubesniik monma 6y kepcemkiw 79,1%-2a xemin, 6akbiaay mobbiHoazbl 55,9%-0aH 23,2%-2a
Hoeapb! 60/10b1. MyHOal Homuxe uHmepakmusmi opma cmyoeHmmepoi aknapammai 0albiH KydiHoe
KabblinoayoaH 2epi, oHbl 63 bemiHwe i30ey, CaabICMbIPy XoHe UHMEepPNnpemauus Xacay apKbi/ibl
MeHzepyee bazbimmadmaiHbiH Kepcemmi.

by alibipMauwiblibIkmap mapuxu 0epekmepoi MeHzepy candcbiHbiH 6CYiMeH Kamap, MaHbIMObIK
depbecmikmiH, cbiHU manday MeH 0anieniee HeeizoenzeH olnay 0a20bliapbiHbIH KAabiNMAcKaHbIH
danendelioi. TemeHoeai cypemme 0aCmypi #aHe UHMmepakmusmi gopMammazsi monmap apacbiHOazbl
KepcemKiwmepoiH CanbICMbIpMasbl albipmaulbi/ibiasl bepineeH (Cypem 2).

B Bakblnay T06b1 (%) H Taxipubenik T06bl (%) 1 AlibipMalUbInbIK, (%)
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Tapuxu gepekTtepii LepekKkesgepai ©3gjriHeH i3aeHy *kaHe CbIHM Naibim Kacay
TYCiHY »KaHe CaNbICTbIPY XKaHe QHANUTUKANBIK OMNay  XKaHe KOPbITbIHAbI
WHTepnpeTaumanay hanen Kentipy TYXKbIpbiMAaay

Cypem 2. Tapuxu 0epeKmepMeH HYMbIC 0az20bl1apbIHbIH CA/IbICMbIPMAIbI HAMUXeepi

Canasibik 0epekmep MeH Koppesiauus/ibiK baliaHbicmap

Cyxbam xcaHe bakblaay mamepuanoddpbiH maaoay UHMepakmusmi Myibmumeousi/ibiK OPMAaHbIH
OKbIMY NPOUECIH KYPblI/IbIMObIK X(aHe MOMUBAUUSA/ILIK —MYpPabl0d ©32epmemiHiH  Kepcemmi.
MyezanimoepdiH ~ 79,4%-b1  Beb-naameopmanapobl  KoA0AHy — OKyWbLidpobiH — benceHoiniziH
apmmbIpamabiHbIH - aldmca, —cmydeHmmepoiH  84,7%-bl  UHMepakmusmi manchlpmManap MeH
MYJIbMUMeOUs/IbIK Mamepuanodap cabakka 0eceH Kbi3bl2YUblIbIKMbI KywedmemiHiH pacmaosi.

Cmamucmukasibik masnaday HamuxceciHoe oKy MOMUBAUUACHI MeH MAaHbIMObIK 6enceHOisiK
apacbiHOa xcoaaps! oH Koppensauus (r = 0,78, p < 0,01) aHbikmasnobl. CoHOal-ak, 0epekneH #yMbIC icmey
dazobiiapbl MeH pegrekcus 0eHeeli apackiHOazbl balinaHbic KospouuueHmi r = 0,72 (p < 0,01)
OeHeelliHOe 601061, 6y exki pakmopOobiH e3apa mayendiniziH danendelidi (Kecme 2).

Kecme 2. Hezizei Kepcemkiuimep apackiHoaabl Koppensayusibik batinaHsicmap (Pearson r)

Kepcemkiwmep ybbi Koppensauusa koagduuueHmi (r) | MaHbi30buibIK 0eHeedi (p)
OKY MOMUBAUUSACb! MAHbIMObIK 6e/1CeHOITIK 0,78 <0,01
JlepekneH xymeic icmey pegnekcus derzeli 0,72 <001
CbIHU nalbiM_mapuxu uHmepnpemayus d0andiei 0,69 <0,05
TonmbIK HYMbICKA KAMbICY OKY MOMUBAUUSIChI 0,63 <0,05

Kecme 2. Mo3umusmi Koppensyussiblik 6adiaHbicmap KOHCMPYKMUBUCMIK MaciidiH KeweHoi
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acepiH kepcemed.

MyzanimoepdiH niKipsepi xcaHe Ko/10aHy muimoisiei

MyzanimoepoiH pegriekcussibiKk —ecenmepi  MeH candielk —cyxbammapbl UHMepakmusmi
MyJIbMUMEOUSI/TbIK, Beb-pecypcmapobl KO0aHy cabak KYpblibIMbIHA, MA3MYHbIHA HaHe Nedazo2uKkasbIk
©3apa apekem CUNamabiHa esneysi e32epic eHzizemiHiH kepcemmi. MyzanimoepdiH nikipiHwe, myHoad
Kypanoap oKy npoueciH 0acmypsii aknapam bepy mooeniHeH besiceHoi daHe 3epmmeywlisik 6azbimmassl
cabak opmameiHa Kewipedi. L{ugpibiK BU3YanU3AUUS, UHMEPAKMuUBMI Kapmanap meH supmyasnobi
IKCKYpCUA/Iap mapuxu mamepuadsnobl KepHeKi api emipmeH 6alinaHbicmel Kyldoe YCbiHyaa MyMKIHOIK
bepedi.

[MedacoemapobiH  bazanaybiHa calkec, UHMepakmuBmi  KApmaadapmMeH XaoHe  Yakbim
CbI3bIKMApbIMeH XYMbIC (73%) OKYy mMamepuasibiH KypblLibiMOAy2d XHCoHe KeHICMIiKMIK-YaKbImmbiK
badnaHbicmapobl myciHoipyee eH muimoi adic 60/bIn MaHbIokl. Ljugprbik depekkezdepee QR-Koo
apkbiibl emy (68%) mapuxu Kyxcammapaa mikeneld KO Xemki3yoi xceHinoemce, Bupmyasnosbl
aKkckypeusnap (54%) meH my3eld cabakmapbl OKYWbLIAPObIH 3MOUUS/IbIK KAbbLI0AybIH Kywedmmi.
TonmeblIk »obanbiK xymbicmap (62%) bipneckeH 3epmmey MeH nikip anamacyaa x3cazoad xcacan,
KOHCMPYKMUBUCMIK OKbIMY KA2UOAAApbIHbIH iCKe ACybIH KAMMAamMacki3 emmi. Al yugp/ibik mecmmep
MeH pedriekcusabik manceipmanap (59,5%) binim anyuwbinapobiH 63 oKy apekemiHe baza bepy KkabinemiH

dambimmel.

Kecme 3. MyeanimoepoiH uHmepakmusmi mexHo102us/1ap muiMmoisiizi mypaibl bazasiaybl
KosndaHbiigaH adic Hemece Kypas Tuimoi den b6azasazaH Myaanimoep yieci (%)
VIHmepakmusmi Kapmanap #aHe Yakbim Cbi3bIKmapbl 73,0
Bupmyanobl 3KCKypcusiap meH mysed cabakmapsb! 54,0
OR-K00 apKbl/ibl UUudpJibiK 0epekke emy 68,0
TonmbIK #0ba/IbIK HCYMbICMApP 62,0
L{ugpsibik mecmmep MeH pegekcusiibik mancbipmanap | 59,5

Kecme 3. MyeanimoepoiH 6azanaybi MyJbMUMEOUSSIbIK — KypanodapobliH KepHeKii2i  MeH
OKYWIbI1apObIH YaXCiH apmmbipyoasbl muimoiiieiH Kepcemeol.

3epmmey Hamuxcenepi myaanimoepoiH backim besiei uHmepakmusmi mexHoa02us/1apobl MUiMOi
OKbIMY KYpasbl pemiHoe KabbinoalmbiHbIH XaHe 01apobliH cabakmaabl BU3Yasiobl, KO2HUMUBMIK JHaHe
KOMMYHUKamMuBmIiK acepiH xoaapbl bazanalmeiHbiH Kkepcemmi. CoHbiMeH Kamap 83,1% myaasim
UUGPIbIK Nedazo2uxkaibik, Ky3bipemmilikmi apmmeipyea dpHaaeaHd apHads! 6i1ikminikmi xemindipy
Kypcmaps! MeH adicmemenik Koaoay KaxemmiziH aman emmi. by depek nedazoemapobiH UudpibiK
Kypanoapobl mypakmbl XoHe Xcyleni nadodanaHyaa 0alibiH eKkeHiH, anadda muicmi adicmemesik
cylemenoeyoiH MaHbI30blIbiabIH MOUbIHOAUMbIHbIH Kepcemeoi.

Tankbinay

byn 3epmmey KazakcmaH mapuxbiH 0Kbimyoa KOHCMPYKMUBUCMIK MAaCi/IOiH MUiMOiiieiH HaHe
UHMepakmusmi  Mysibmumeousisibik  Beb-pecypcmapobiH OKY NPOUeCiHe bIKNAJbIH  HAH-X#AaKmMbl
masnoayea MyMKiHOIK 6epoi. AsibIHeaH HemuXesnep Ko/0aHbI1eaH adicmepadiH 2blibIMU He2i30i1i2iH HoHe
0/1ap0blIH OKY HomueepiHe bIKNa/ibIH HaKkmb! 0a1endelioi. Apasac adicmepdi (mixed-method) KondaHy
CaHObIK ~CMAMUCMUKAsbIK —0epekmep MeH candsablk —6alkaynapobl —yinecmipy 3epmmey
KOPbIMbIHObLAAPbIHbLIH BAAUOMI/I2IH KAMMAMACkI3 emmi.

3epmmey adicmepi MeH Hamuxcenep apackiHOazbl 6alnaHbIC aHblkK 6alkanaosl. Teopussibik
mypablOaH 3epmmey KOHCMPYKMUBU3IMHIH Heei32i KaauoasapbiHA — MabiHA/bl 6isliM  Kypacmaipy,
maxcpube apkbiabl YUpeHy, aneymemmik e3apa aopekem neH pegrekcusea — Hezizdendi. Ocbl
YCMaHbIMOapobiH bap/ibiabl Maxcipubernik keseHoe HaKmbl icke acmal. Mbicasbl, maxcipubesnik monmasabi
cmyodeHmmepoiH 0Ky MOMUBAUUACHIHbIH Opmauid UHoeKci 3,2-0eH 4,3 6anza deliH ecyi (+34,3 %) x#aHe
MaHbIMObIK, — beniceHOIIKmiH — 25,4%-2a  apmybl  OKbIMy  NPOUECIHIH — benceHoi  cybbekmke
6azbimmanyblHbIH HAKMbl HamuxeciH kepcemmi. byn X. [NMuaxce meH Jl. C. BbleomcKulioiH MaHbim
0amyblIHbIH — a71eyMemmikK — KOHMEeKCM  apKblibl  ICKe  acamelHbiH — 0anesnoedmiH — meopusi/ibik
my#bIpbiMOapbiMeH yiaecedi. MiHmepakmusmi opmaoaabl 3epmmeyulisik 6enceHoiik neH monmaik
bIHMbIMAKMACMbIK 0eHeeliHiH Xcoaapbinaysi 0a (79,8 %) ocbi KazudaHb! Koioatiosi [20)].

Hamuxtenepoid abl/ibiMu MoHI KazakcmaH mapuxbiH OKbimyoa 0aCmMypJii NeKUUS/bIK Vi2i0eH
mysnieaza bazoapiaHaaH, maxcdipubeze cyleHzeH Mooesibee emyoiH muiMOisi2iH SMNUPUKAJIbIK Mypabloa
danendeyde. MyHoal macindiH muimoiziei mapuxmasi xcamman yipeHy emec, mapuxu 0epekmepmeH
apekemmecy apKblibl  MAgbIHA — KYpacmbipyed —HezizoeneeH KOHCMPYKMUBUCMIK — MAaHbIMMeH
myciHoipinedi. Taxcpubenik monmasabl cmydeHmmepdiH mapuxu oepekmepoi UHmMepnpemauusiay
OeHeelliHiH 21,2%-2a, an e30iziHeH i30eHy kabinemiHiH 23,2%-2a ecyi uHmepakmusmi seb-opma
OKYWIbl1apObIH CbIHU 0U/1ay MeH KO2HUMUBMIK UKemMOistieiH 0ambimyaa MyMKiHOIK 6epemiHiH 0asnenoelo.
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[MpakmukasbiK mMaHbi3bl 60UbIHWA 3epmmey Hamuxenepi oKy NpoueciHoe MysbmuMeousi/ibiK
pecypcmapobl Koa0aHy muimoisiiziH Hakmsi Kepcemeoi. MyzanimoepdiH 79,4%-bl UHMepakmusmi
naameopmanapobl  KoaoaHy OKyWwbl1apobiH cabakka Kbi3bl2YWbl/IbiRbIH  dPMMbIPAMbIHbIH, A/l
cmyoeHmmepdiH 84,7 %-bI mapuxu mamepuasndbl B8u3lyandsi mypoe Kabbiday apKblibi 0epekmepoi
HAKCbI ecme cakmalmbiHbIH aman emmi. by Kepcemkiwmep Bu3yandbl XoHe UHMepakmusmi
aknapammsiH —KO2GHUMUBMIK  XCYKMeMeHi eHindemin, myciHyoi mepeHoememiHi XeHiHoeai
KO2HUMUBMIK NCUX0/102us 3epmmeysepimeH de calikec kenedi [21]. CoHbiMeH kamap 8eb-pecypcmapobiH
KO/I0aHbI/Ybl  OKYWbIIAPObIH 630i2iIHEH MCYMbIC [Cmey XoHe monmabiK 3epmmey KabinemmepiH
dambimyaa MyMKiHOIK 6epdi, 6yn Kaszipei 6inim 6epy napaduemacbiHOazbl MemamaHbIMObIK, HCoHe
NaHApasbIkK, Ky3bipemmepoi KaibINMAacmabipy MakcammapbiHa moJibiK cal Keseol.,

3epmmey Homuxcenepi andbiHabl ablbIMU eHbeKmepMeH Ca/ibICMbIPRaHOa MAa3MyHObIK XCoHe
adicmemernik mypabl0aH yunecimoi ekeHiH Kepcemmi. bypbiHabl 3epmmeyiepoe mapuxu 6inim 6epyoiH
mapbuesiik 3aHe MaHbIMObIK a/1eyemi MeH mapuxu Nadlibimoayob! KaibiNMacmaeipyObliH MAHbI3b6I aman
emince, 6w 3epmmey amangaH MYXbIpbiMOapObl CaHObIK OepekmepMeH HAaKmMbIIaobl Mapuxu
natibimoay oOereelli 58,3%-0aH 81,4%-2a OeliH ecmi. CoHOaU-aK e/IkemaHy MeH MadeHu-mapuxu
Ma3zmyHObl OKbIMY 3/1eMeHmmepi OKyWbi1apObiH 3epmmey besiceHoinieiH apmmbipamaiHbl 0a1e/10eHce,
XHCypei3ineeH 3KcnepumeHm uHmepakmusmi Beb-pecypcmapobiH 0a 0CbI2aH YKCAC OH acepiH Kepcemmi
[22]. Ockinatiwa, maxcipubeze Heziz0enzeH oKbimy MeH UudpribiKk popmammassl OKbimy macinoepi bip-
6ipiH MOJIbIKMbIPA OMbIPbIN, KOHCMPYKMUBU3MHIH maxcipubeze cyldeHeeH binimM Kypacmaipy KaauddachiH
MUuiMOi 3cy3e2e acblipameiHbl AlKbIHOAIO0bI.

AJIbIHRAH HamuXesnep XaablKapasblK 3epmmeyiepoiH KopbliMbIHObIIAPbIMEH Oe yHoeceo.
ledmugukayusi MeH Myibmumeousi/ibiK MexXHOI02UsIapObl KOAOAHY OKYWbLIAPObIH OKY MOMUBAUUSIChIH
opma ecenneH 3040% apmmbipamaiHbl 0as1e/10eH2eH, a1 0Cbl 3epmmey #agdalibiHoa by Kepcemkiul
34,3% OereeliiHOe mipkesnoi. MyHOal yKcacmabik nedazo2uKkasbik acepoiH mypakmabiiiblabiH alkbiHOalob!
HCOHE YUDPJIbIK OKbIMY OPMAChIHbIH OKYWbLIAPObIH 3MOUUSI/IbIK,  Kbi3bIRYUIbI/TbIabIH, MAaHbIMObIK,
besiceHOiniziH ycaHe 3eliH MYPakmbl/ibiabiH ApMMbIPY0dabl MaHbI30b! PeJIiH pacmadosbi.

KymnezeH Homuxenep My2aniMmoepoiH mexHOM02US/IbIK —Kypanoapobl Mmypakmel KoJ0aHY
OeHeelliHiH memeHoizimeH (31,2%) 3oHe MexHUKA/bIK, Kkedep2inepoiH yuinieimeH balnaHbicmael 60/10bI.
TuiciHwe, 6yn gakmopnap kelibip kepcemkiwimep 6olbIHWAa HamuxcenepoiH apKesKi mapasaybiHa acep
emmi. CoHbIMeH Kamap maxcipubenik cabakmapoa oKyuwibi1apobiH wamameH 15%-b1 6acmankpel keseHoe
MYSIbMUMEOUS/IbIK,  MANCbIPMAIAPMeH  XCYMbIC icmeyode  KUbIHObIK KepeeH, 6yi1 0a uyudp/bik
cayammabiibIKkmbiH 0eHeeliHe mayesnoi ekeHiH Kkepcemmi. MyHOal Hamuxesnep oKbImy MuimMOiieiHiH
MEXHOI02US/IbIK, UHPPAKYPBIIBIMMEH X(oHe Nedaco2ukasblK Ky3bipemmiikneH melabi3 6alaaHbICmel
eKeHiH alikbiHOalokl.

3epmmey HamuxesnepiH manoay KepcemkeHoel, mMomusauus meH besnceHoinik apacbiHOazbl
Hoeapbl Koppenauyus (r=0,78, p < 0,01) oKy NpoUeciHiH IMOUUS/IbIK-KOMMYHUKAMUBMIK KOMNOHEeHMIHIH
MaHbI3bIH apmmeipadsi. by Johnson & Johnson (2017) ycbiHaH Koonepamusmi 0KbImy MeopuscbiMeH
yHOeC, 0HOA OKY Yax<i MeH MaHbIMObIK HomuxcenepdiH e3apa 6alnaHbIChl a1eyMemmiK 63apa apekem
apKbl/ibl  Kaabinmacaobl 0en KepcemineeH. CoHOaU-aK 0epekneH MYMbIC ICmey MeH pegiekcust
apaceiHoaab! 6atnareic (r = 0,72) 6in1iMm0i mek aknapammeik emec, KYHObIIbIKMbIK 0eHeelloe meHzepy
Kax}cemmiziH 0anendeloi. by Hamuxe maxcpubeze Heziz0esneeH oKbImyobliH Meopusi/ibiK KazuoaaapbiH
SMNUPUKA/IbIK Mypabioa pacmaoski, seHu 6iiMm anyulbiHbiH 6esceH0i apekem neH xceke maxcipube
apKbI/ibl MAgbIHA/IbI BiIiM KYpacmaeipamsiHbiH 0anendedi [5,12].

KymineeH HamuxcenepoiH cebenmepi KOHCMPYKMUBUCMIK Macii0iH Meopusisibik, Hezi30epimeH
yanecimoi: 6iniM aaywslnap uHmepakmusmi opmada e30iiHeH 6iliM Kypacmbipyaa MyMKIHOIK asobl,
myaanimoep bazbimmayb! pesi amKapobl, aa MyJbMUMeoussibiK KOHMeHM maxcipubesik apekemke
Hazoad 3acaobl. OCbl yul KOMNOHeHMMIH YUaecyi OKbimy HamuxesnepiH admap/ibikmad apmmbipob.

KymneeeH Hemece weKkmeysi HamuxenepoiH cebenmepi 0e aHbIKMasnobl. bipiHulioeH,
myaanimoepdiH aknapammblK-KOMMYHUKAUUS/IbIK MexXHO102usa1apobl nadoanady 6inikminiei apKesKi
bonzaHobIKMaw, Kelbip cabakmapda uHMepakmusmi OpMAHbIH MOJbIK aaeyemi [cKke acnaokil.
EKIiHWIOeH, MexHUKAa/bIK *abobikmap MeH UuHmMepHem candcb! 6apJbiK OKY OpbIHOAPbIHOA bipKesiKi
bosmazaH. YwiHwioeH, uHmepakmusmi Beb-pecypcmap HeeisiHeH 6eneini 6ip mapuxu KeseHoepmeH
wekmeJin, MamepuasobiH MOJIbIK KAMMbLIMAYbI dcep emmi. by/1 pakmopsiap asibIHeaH HamuxcenepoiH
0uanazoHbIHA Cep emKeH bIKMUMAas1 alHbIMAsIbIIap pemiHoe Kapacmaipbiiosbi.

3epmmey wekmeynepi meH bonawak bazeimmap. IpikmemeHiH Keaemi (n=146) HomuxcenepdiH
HannbiiarybiH 6eneini 6ip OeHeelide wekmedlodi. CoHObIkmaH 6onawak 3epmmeynepoe ipikmeme
ayKkbIMbIH KeHedmy, ap alimakmaeasi 6i1im bepy KoHMeKCMmepiH CabICMbIPY HaHe MeKmen, KoJ1eo0x,
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XOO OereelinepiHoe keweHdi 10H2umHoOMIK Masaday xypei3y ycbiHbiiaosl. CoHOal-ak Beb-pecypcmsiH
apxumeKkmypacbiH — *eminoipy adanmusmi  okbimy xcyldeciH (adaptive learning) erziy,
asmomammaxobipbiieaH 6azanay Mooy/ib0epiH Kypy XaHe 0epbecmeHdipisieeH oKy mpaeKkmopusidpbiH
mecminey 6osawak 3epmmey bazbimmapbiHbIH 6ipi pemiHoe atKbIHOa 0bI.

Xannbl anzaHoa, 3epmmey Hamuxesnepi KOHCMPYKMUBUCMIK MaCii MeH UHMepakmusmi
MYJIbMUMEOUSI/IbIK — MexHOI02us/1apobiH  63apa  bIKNandacmaeliebl  Kasakcmad mapuxbiH — OKbIMy
muimOisiiziH apmmbipambiHbiH 0as1e/10elioi. IMNUPUKA/IbIK 0epeKkmep OKyUlbliapObiH MOMUBAUUSCH! MEeH
MaHbIMObIK, besceHdiniziHiH opma ecenneH 2535% eckeHiH, mapuxu nadbimoay candacbiHbiH 20%
apmkaHbiH Kepcemmi. MyHoald Hamuxcenep 6inim 6epy xyldeciH caHoblK mpaHcgpopmayuanay
HagoalbiHOa yimmelk mapuxu 6inim  6epydiH xaHa cananbik OeHeelee Kemepiny MyMKiHOI2IH
HakmbI1alokl.

KopbimbIHObI

byn 3epmmey «Kd3akcmaH mapuxbiH OKbIMyod KOHCMPYKMUBUCMIK mMacindi  KoioaHy:
UHMepakmusmi mMyibmumeousisibik Beb-pecypcmel a3ipaey maxcipubeci» makbipbibbl ascbiHOa Mapuxu
6inim 6epyoi xaHabipmyObIH MeOoPUSAJIbIK *oHe NPAKMUKA/IbIK He2i30epiH aHbikmayaa 6aabimmaniosbi.
3epmmey makcamsi KazakcmaH mapuxbl NeHIH 0KbIMyda KOHCMPYKMUBUCMIK Macindi icke ackipyaa
MYMKIHOIK 6epemiH uHmepakmusmi My/IbMUMeOUS/IbIK Beb-pecypCmbiH Ky PbiibiMObIK-MA3MYHObIK,
MOOEJIIH XAcay 3#aHe OHbIH OKY NPoUECiHOe2i muimoinieiH 6aganay moJibiK y#y3e2e acbipbl/iobl.

3epmmey 6apbiCbIHOG KOHCMPYKMUBU3M KAauddasdpbiHa CyldeHe ombipbin, 6inimM anyuibiapobiH
mapuxu marbiMblH besceHoipemiH XcoHe O0epbec apekemke x3cemesielmiH OKYy Opmach! a3ip/ieHoi.
VIHmepakmusmi My/ibmumMeousi/ibiK Beb-pecypc mepm MoOy/1b0eH MypambiH Nedazo2uxkasibik Mooesb
Heai3iHOe KYpacmabIpbl/iobl: MApuxu Ma3myH, 0epekke3dep 6azackl, UHMepakmusmi BU3YAIU3AUUS HIHE
pegnekcussibik  6azanay cydeci. bysa KypbiibiIM CmMyoeHmMmep MeH OKYWblapobiH Mapuxmai
XPOHOJI02USI/IbIK Mi36eK pemiHoe emec, MaabIHA/IbIK KOHMeKCme, ajieyMemmik-madeHu badlsiaHbicmap
MeH ceben-canoapsibiK KAmbIHACMAapobl YabiHbIN MeH2epyiHe MyMKIHOIK 6epoi.

IMNUPUKAZIbIK 3epmmey Hamuxenepi KOHCMPYKMUBUCMIK Macindi  uugprbik 6inim bepy
0pMACkIHOA KOI0AHY OKY HaMUXCeepiH e0ayip #akcapmamsiHbiH Kepcemmi. Taxcipubesnik monma oKy
MOMUBAUUACHIHbIH UHOeKCI 34,3%-2a, mapuxu depekmepoi uHmepnpemauusaay oereeli 21,2%-aa, an
©30i2iHeH [30eHy MeH 0epekneH YMbIC 0az0bliapbl 23%-2a apmmabl. TaHbIMObIK benceHoinik 25%-aa
Hoeapbiaosl, an wazbawa pegnekcus canacbl 41,9%-2a xakcapobl. byn  Kepcemkiwmep
cmydeHmmepoiH 0Ky NPoueciHe besceHOi KambiCybiH, mapuxu nadsimoay KabinemiHiH 0amybiH HaHe
KOHCMPYyKMUBUCMIK opmaoa binimMHiH MaabIHa bl u2epinyiH 0anendelor.

Canasnblk O0epekmep Mmyaanimoep MeH cmydeHmmepoiH UHMepaKkmusmi MybmuMeous ibIK
0pmaga OH Ke3KapachlH Kepcemmi: My2animoepoid 79,4%-bi MyJbMUMeOUs/IbIK MexHO/102us/1ap
OKYWbILIAPObIH — KbI3bIRYUWIbIIbIRBIH  APMMbIPAMbIHbIH, a1 cmyodeHmmepoiH 84,7%-bI  mapuxu
mamepuasobl MycCiHyoi xceHinoememiHiH aman emmi. MyaanimoepoiH nikipiHwe, uHmepakmusmi
kapmanap (73%), supmyanobi 3kcKypcuanap (54%) xaHe QR-ko0 xcyleci (68%) cuskmabl Kypanoap
mapuxu depekmepoi BU3yaU3auUSIAn, 3epmmeywinik apekemmi 6enceHdiped.

byn  3epmmeyoiH  2blIbIMU  MAHbI3b] KazakcmaH mapuxbiH OKbimy  adicmemeciHe
KOHCMPYKMUBUCMIK  MYpPablOaH KapayobiH XaHa MOO0esiH YCbiHybiHOA. XKacanzaH Beb-pecypc
maxcipubeze 6a2bimMmasngaH OKbIMYy MeH CAaHObIK MexHO102us/1apObl Kipikmipe OmbIpbin, MApuxu
6iniMHIH canaceiH apmmabipyObiH MUiMOi X010apbiH Kepcemmi. [IpaKkmuKkaibiK mypabioaH 3epmmey
Homuxesnepi Kazakcmax mapuxbi NAHIH OKbIMYoa Uu@pibik opma Kypy, My/ibMUMeOUs/ibiK KOHMeEHM
azipney xoHe cmyodeHmmepoiH 3epmmeywinik  benceHoini2iH - apmmeipy  60lbiHWA  HAKMbI
YCbIHbICMApOb! YCbiHyaa Heei3 60s10bl. by macin mapuxu OepeKkmepMeH XCYMbIC icmeyoiH XaHa
dopmameIH  KaabinmMacmaipbin, OKYWblIAPObIH CbIHU XOHe aHa/JUMUKA/biK oliaybiH 0ambimyaa
MYMKiHOIK 6epoi.

3epmmey wekmeysiepi pemiHoe KambICYWwblidp CaHbIHbIH (N=146) wekmeyiniei, 3epmmey
Ke3eHOepiHiH Y3aKmblabl MeH MeXHUKA/bIK UHMPAKYPbIIbIMHbIH dpKesKiiiei aman eminedi. byn
¢akmopnap kelbip KepcemkiuimepoiH b6ipKeski ecneyiHe acep emyi MyMKiH. Analdoa Xaansi
CMamucmuKkasabiK manoay Hamuxcenepi (p<0,05) aHbikmanzaH alibipMawibl/ibiKmapobiH CeHIMOI HaHe
admap/ibikmad ekeHiH kepcemmi.

bonawak 3epmmeyiepoe Beb-pecypcmeiH Y3akmep3imoi acepiH 1oH2umoomik mypabioa 6azanay,
OHbIH OKY 6az0apiamanapbiHbiH ap O0eHeeliHe 6elimoesyiH CbIHaKMaH emkKi3y aHe belimoenmerni
(adaptive) okbimy yHKUUAAPbLIH eHei3y xocnapaaHys! muic. CoHoad-ak nedazoemapobiH UUuppIbiK
HAHe KOHCMPYKMUBUCMIK KY3blipemmepiH 0ambimy MakcamsiHOa adicmemesiik mpeHuHemep MeH
OHA1aliH Kypcmap xcydeciH Kasibinmacmaipy e3ekmi 60/1bin mabbiaaodksi.
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Xannbi KopbimbiHObI pemiHoe, 3epmmey Ka3akcmaH mdapuxbiH OKbIMyoda KOHCMPYKMUBUCMIK
Macisi MeH uHmMepakmusmi My/ibmumeoussibIK 8eb-pecypcmaposb! yiaecmipydiH muimoisiziH 0a1e10e0i.
by uHmezpayus oKy NpoueciH mysizasa 6a20ap/iaHeaH, 3epmmeywiik 3oHe maxcipubeze Heziz0esnzeH
6inim  KeHicmieiHe alHanobipads.. MyHoal modenb mapuxu 6iim  6epydi Ma3myHObIK —HoHEe
MEexXHOJI02US/IbIK MYPablOaH HAaHabIpmyoblH MAaHbI30b! 6azbimbi 60/1bIn MabbiIadkb! ¥aHe boaawakma
YIMMbIK MAapuxmal OKbIMY CandckiH dpmmabipyad, mapuxu caHa MeH asamammslK KYHObIIbIKMApOb!
Ka/IbINMAacmaipyaa HaKkmai yJ1ec Kocaokl.
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Abstract

The study examines the effectiveness of virtual laboratories (VLs) as modern educational
technologies for developing experimental and research skills among schoolchildren. The relevance
of the research lies in addressing the limited access to physical laboratory resources, safety
constraints, and insufficient opportunities for systematic experimental practice in school science
education. The purpose of the study was to evaluate how the integration of virtual laboratory
environments influences students’ experimental competence, conceptual understanding,
motivation, and self-efficacy.

An experimental design was applied, involving control and experimental groups of middle
school students over a six-week instructional period. Data were collected through diagnostic tests
of experimental skills, self-efficacy questionnaires, and teacher observations. Quantitative analysis
(descriptive statistics and t-tests) assessed performance gains, while qualitative data from
interviews and logs captured perceptions of the virtual-lab experience.

The results indicated a 29% improvement in overall experimental skills among students using
virtual laboratories, accompanied by a 39.4% increase in self-efficacy and a 35.2% rise in
motivation. Students and teachers highlighted interactivity, visualization, and accessibility as
major advantages of the digital environment.

The study concludes that virtual laboratories significantly enhance students’ experimental
performance and engagement. They are recommended as complementary tools within blended
science instruction, providing safe, cost-effective, and motivating contexts for experimental
learning.

Keywords: virtual laboratory, experimental skills, self-efficacy, motivation, science
education, blended learning.

Introduction

Experimental activity has always been a cornerstone of science education, serving as the bridge
between theoretical knowledge and practical understanding. Through experiments, students develop
essential cognitive and procedural skills such as observation, measurement, data interpretation, and
hypothesis testing. These skills not only foster scientific thinking but also cultivate curiosity, creativity,
and problem-solving abilities qualities that define a scientifically literate individual [1]. For
schoolchildren, hands-on experimentation plays a particularly vital role in transforming abstract
scientific concepts into tangible experiences that stimulate deeper comprehension and long-term
retention.

However, in many educational settings, schools face serious challenges in implementing effective
laboratory-based science instruction. Limited access to laboratory equipment, shortages of consumable
materials, and concerns over safety risks often restrict the frequency and depth of practical lessons. Time
constraints within the curriculum and large class sizes further reduce opportunities for students to
engage in meaningful experimental work [2]. As a result, science lessons can become overly theoretical,
leaving students without the essential experience of exploring phenomena through investigation and
discovery.

In response to these limitations, virtual laboratories (VLs) have emerged as innovative, technology-
driven tools that simulate real experimental environments in digital form. Virtual labs enable students to
conduct experiments on computers or tablets using interactive, visually rich interfaces that replicate
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laboratory procedures [3]. These digital platforms allow learners to manipulate variables, observe
outcomes, and analyze data safely and efficiently. Importantly, they offer accessibility independent of
physical resources, allowing experimentation anytime and anywhere a crucial advantage in resource-
constrained or remote-learning contexts.

The pedagogical potential of virtual laboratories aligns closely with constructivist, inquiry-based,
and blended-learning approaches [4]. Constructivist theory emphasizes that knowledge is built through
active engagement and reflection; virtual labs support this by encouraging exploration, hypothesis
testing, and iterative learning. Inquiry-based learning models position students as investigators who pose
questions and design experiments, and VLs provide a structured yet flexible environment for such inquiry
[2,5]. When integrated within a blended-learning framework, virtual laboratories complement hands-on
experimentation by preparing students conceptually and procedurally before they enter the physical lab.
Consequently, these modern technologies not only compensate for logistical constraints but also enrich
science education by promoting independent learning, self-requlation, and deeper understanding of
scientific processes.

Literature Review

Virtual laboratories (VLs) represent one of the most transformative technological advancements
in science education over the past two decades. These interactive, computer-based environments
replicate real laboratory conditions, allowing learners to perform experiments in a controlled, safe, and
repeatable manner [6]. They serve a dual pedagogical function: on one hand, as supplementary tools that
enhance conceptual understanding through visualization, simulation, and hands-on digital interaction;
and on the other, as alternative learning platforms that expand access to experimental experiences in
contexts where physical laboratories are limited or unavailable. Through these functions, virtual
laboratories help democratize scientific inquiry, enabling students to explore, test, and analyze
phenomena beyond the constraints of time, cost, and safety that often restrict traditional laboratory
learning [7]. According to the authors, VLs help overcome the three persistent barriers of school-based
laboratory work limited resources, safety concerns, and time restrictions while providing flexible
opportunities for individualized learning. They also note that VLs align naturally with constructivist and
inquiry-based pedagogies, allowing students to explore scientific relationships through experimentation,
feedback, and reflection [8].

A growing body of empirical research confirms that virtual laboratories can significantly improve
both conceptual understanding and practical laboratory competencies. An experimental study
investigated the impact of integrating a virtual analytical-chemistry laboratory into a university course.
The research design involved a control group that received traditional instruction and an experimental
group that used virtual laboratory simulations as preparatory activities before conducting real
experiments [9].

Results showed notable improvements in the experimental group’s ability to plan and conduct
experiments, interpret data, and write laboratory reports. These findings suggest that pre-lab virtual
simulations foster procedural fluency and deepen comprehension by allowing students to visualize
reactions and processes that are difficult to observe in traditional settings [10, 11]. The authors conclude
that VLLs are particularly effective as pre-laboratory preparation tools, enhancing readiness for real-world
experimentation and promoting more efficient use of in-person lab time.

Well-designed virtual laboratories can develop analytical and inquiry skills comparable to those
acquired through physical laboratory experiences. These environments provide opportunities for
manipulating experimental parameters and receiving instant feedback, which accelerates the processes
of hypothesis formulation, testing, and revision the essential components of experimental thinking [12].
In addition, virtual laboratories make it possible to simulate hazardous or expensive experiments,
allowing students to investigate complex scientific phenomena safely and without the constraints of
material or resource limitations.

Beyond cognitive outcomes, virtual laboratories have been shown to positively influence students’
motivation, confidence, and experimental self-efficacy (ESE) a concept referring to learners’ belief in their
ability to successfully perform experimental tasks. A large-scale study involving more than 1,200
chemistry students examined how virtual experimentation influences experimental self-efficacy [13, 14].
The research identified four key factors that shape learners’ confidence in conducting experiments:
conceptual understanding, procedural complexity, awareness of laboratory hazards, and the availability
of necessary resources.

The experimental group, which used virtual labs before engaging in physical experiments,
demonstrated a statistically significant increase in ESE compared to the control group. Students reported
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feeling more confident, less anxious about handling equipment, and more capable of interpreting results
[15]. The researchers attribute this improvement to the risk-free environment provided by VLs, where
students can repeat procedures, make mistakes without penalties, and receive immediate visual
feedback. These affective benefits are especially important for younger learners, for whom fear of failure
or safety concerns can inhibit engagement in real laboratories [16].

Numerous studies support a blended-learning model that integrates both virtual and physical
laboratory experiences. Research has shown that students who combine virtual simulations with hands-
on experiments achieve higher levels of research competence and conceptual understanding than those
relying on a single approach [11, 17]. Virtual laboratories serve effectively as preparatory and reflective
tools within a hybrid pedagogical framework, allowing learners to first construct conceptual
understanding in a simulated environment and then apply those skills in real laboratory settings. This
integration reinforces procedural accuracy, conceptual depth, and self-requlated learning, as students
are able to control their pace, revisit challenging concepts, and monitor progress through repeated
practice.

Recent bibliometric analyses confirm that research on virtual laboratories has expanded rapidly,
especially after 2020, coinciding with the rise of online learning during the COVID-19 pandemic. The
most frequent themes identified include virtual laboratories, online learning, chemistry education, and
student engagement. Studies indicate that virtual laboratories are most widely used in chemistry
instruction to teach topics such as chemical equilibrium, acids and bases, and reaction kinetics subjects
that benefit from visualization of abstract and sub-microscopic processes [18]. However, most existing
research remains concentrated in higher education contexts, emphasizing the need for broader
implementation and more rigorous evaluation of virtual laboratories in school-level science education,
particularly with respect to skill development and long-term learning outcomes.

Although current evidence consistently supports the effectiveness of virtual laboratories in
improving understanding, motivation, and self-efficacy, the majority of empirical research has been
carried out in higher education environments. Few investigations have systematically examined the
influence of virtual laboratories on the development of experimental skills among school-aged learners,
particularly those between the ages of 11 and 16 [19]. Existing studies indicate that many virtual
laboratory platforms were initially designed with younger students in mind but have been primarily
tested and validated with university participants. Moreover, commonly used assessment instruments
such as experimental self-efficacy scales and laboratory-report rubrics were created for tertiary-level
contexts and may not adequately reflect the developmental characteristics or learning processes of
school students. This highlights the need to adapt both virtual-lab methodologies and evaluation
frameworks to the specific cognitive and practical stages of younger learners. Such adaptation should
emphasize measurable experimental skills, including hypothesis formulation, procedural planning,
systematic observation, and evidence-based conclusion drawing. Addressing this gap is essential for
generating new insights into how virtual laboratories can be effectively integrated into school science
curricula to strengthen inquiry-based learning and to prepare students for more advanced studies in
science and technology [20].

Research Problem

Laboratory work has long been recognized as a central component of effective science education.
Through experimentation, students not only verify theoretical knowledge but also learn to think
scientifically observing, hypothesizing, testing, and interpreting data. However, in many school systems,
the implementation of laboratory-based learning remains inconsistent and fragmented. Practical work
is often constrained by limited access to laboratory facilities, insufficient equipment, safety restrictions,
and time limitations within an already crowded curriculum. As a result, many science lessons become
heavily theory-oriented, reducing opportunities for students to engage in authentic experimental inquiry.

This lack of consistent, hands-on engagement limits the systematic development of experimental
and research skills among schoolchildren. Students may learn definitions and formulas but lack
experience in planning investigations, identifying variables, making accurate measurements, and
drawing evidence-based conclusions. These skills form the foundation of scientific literacy and inquiry
competence key learning outcomes emphasized in modern educational standards. Without structured
opportunities to practice these abilities, students often struggle to connect conceptual understanding
with real-world scientific processes.

The emergence of virtual laboratories (VLs) offers a potential means of addressing this issue. VLs
are interactive digital platforms that simulate authentic experimental procedures using animations, 3D
models, and data-collection tools. They enable students to manipulate variables, observe outcomes, and
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repeat experiments safely and efficiently. Virtual laboratories can also provide immediate feedback,
thereby supporting metacognitive regulation and encouraging self-paced learning. Moreover, they help
to equalize learning opportunities by removing dependence on costly or hazardous materials.

Nevertheless, despite the growing body of evidence demonstrating the effectiveness of virtual labs
in higher education, research specifically focused on school-aged learners remains limited. Most existing
studies measure conceptual gains and self-efficacy among university students, while the transferability
of these results to younger learners whose cognitive and motivational profiles differ has not been fully
established. This gap underscores the need for targeted research into how virtual laboratories can
systematically foster experimental skills, inquiry behaviors, and confidence among schoolchildren within
formal science curricula.

Research Aim and Objectives

The overarching aim of this study is to investigate how virtual laboratories contribute to the
development of experimental skills in schoolchildren and to evaluate their pedagogical value as modern
technological tools for science education.

Objectives

To achieve this aim, the study pursues the following specific objectives:

1. To determine the level of students’ experimental skills before and after exposure to virtual
laboratory activities. This objective involves assessing baseline competencies such as observation,
measurement, and data interpretation and identifying changes following the implementation of virtual
experiments.

2. Toevaluate changes in students’ motivation, conceptual understanding, and experimental self-
efficacy as a result of using virtual laboratories.

Measuring these affective and cognitive variables will provide insight into how virtual environments
influence students’ engagement, confidence, and perception of their own learning capabilities.

3. Toanalyze teachers’ and students’ perceptions regarding the integration of virtual laboratories
into school science lessons. By collecting qualitative data through surveys and interviews, the study seeks
to capture attitudes, challenges, and perceived benefits of using virtual laboratories from both
pedagogical and learner perspectives.

4. To propose pedagogical recommendations for the effective integration of virtual laboratories
into classroom practice, ensuring that these technologies complement rather than replace traditional
laboratory experiences.

Together, these objectives form a comprehensive framework for evaluating both the quantitative
impact of virtual laboratories on student learning outcomes and the qualitative dimensions of user
experience, motivation, and pedagogical feasibility.

Hypothesis

Using virtual laboratories as an integral component of science lessons is expected to significantly
enhance schoolchildren’s experimental skills, conceptual understanding, and self-efficacy compared with
traditional instruction that relies solely on physical or demonstration-based laboratory work. This
hypothesis is grounded in several anticipated outcomes supported by prior research. First, virtual
simulations provide opportunities for repeated practice, safe exploration, and feedback-driven
improvement, enabling students to perform better in planning, conducting, and analyzing investigations.
Such experiences lead to more systematic and confident development of experimental skills. Second, the
dynamic and visual nature of virtual laboratories allows learners to observe and manipulate phenomena
that are invisible in traditional settings such as molecular interactions, reaction mechanisms, or energy
transfer thereby strengthening conceptual understanding and bridging the gap between theory and
practice. Finally, participation in a risk-free, interactive digital environment helps reduce anxiety
associated with laboratory hazards and procedural mistakes, which in turn increases motivation,
engagement, and belief in one’s own ability to perform scientific tasks successfully. By promoting
confidence and curiosity while ensuring safety and accessibility, virtual laboratories have the potential
to transform science learning into a more inclusive, engaging, and effective process for developing young
learners’ experimental competence and scientific thinking.

In contrast, traditional laboratory instruction limited by resources, time, and safety considerations
often restricts experimentation to guided verification tasks. The present study, therefore, posits that the
integration of virtual laboratories will not only equalize access to experimental experiences but also
elevate the quality of scientific inquiry by developing both the cognitive and affective dimensions of
students’ learning.

Methods
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Research Design

The study employed an experimental design incorporating both quantitative and qualitative
approaches to evaluate the effectiveness of virtual laboratories in developing experimental skills among
schoolchildren. Two groups of students participated: a control group, which received traditional
laboratory or demonstration-based instruction, and an experimental group, which engaged in blended or
fully virtual laboratory activities integrated into reqular science lessons. The research followed a pre-test
and post-test structure to measure changes in students’ experimental performance, conceptual
understanding, and self-efficacy.

The intervention spanned approximately six to eight weeks, corresponding to two thematic units
within the science curriculum (e.g., “Chemical Reactions” and “Properties of Matter”). Each unit
combined theoretical instruction with practical laboratory components. In the experimental group,
lessons were supplemented by virtual simulations that allowed students to perform experiments digitally
before conducting or observing them in the physical laboratory. This structure ensured comparability
between both groups in terms of content coverage while isolating the impact of the virtual-lab
component on learning outcomes.

The mixed-methods approach provided a comprehensive understanding of the virtual laboratory’s
pedagogical value: quantitative data captured measurable gains in skills and attitudes, while qualitative
insights from teacher observations and student interviews revealed perceptions and experiences related
to the learning process.

Participants

The participants consisted of middle and lower secondary school students (Grades 7-9) enrolled in
general science courses. Schools were selected based on comparable resources and student
demographics to ensure sample equivalence. A total of approximately 60-80 students participated,
divided evenly between the control and experimental groups.

The control group followed a conventional instructional model involving teacher-led explanations
and limited hands-on demonstrations using physical laboratory materials. Students primarily observed or
followed scripted procedures under teacher supervision.

The experimental group, by contrast, engaged in a blended model that combined theoretical
instruction with interactive virtual laboratory experiences. Before each practical topic, students
conducted a series of virtual experiments that allowed them to manipulate variables, observe results,
and answer embedded reflection questions. They then applied this knowledge in short, real-world
experiments or classroom discussions.

All participants were taught by the same science teacher to ensure consistency in instructional
style, expectations, and assessment. Parental and school consent were obtained before the study, and
participants were informed of the research purpose and confidentiality of data.

The study employed a comprehensive set of instruments and tools designed to measure the
cognitive, procedural, and affective outcomes of virtual laboratory integration in science education. To
implement the experimental activities, established and age-appropriate virtual laboratory platforms such
as PhET Interactive Simulations, Labster, and Crocodile Chemistry were utilized. These platforms were
chosen for their interactive visualizations, curriculum alignment, and accessibility on standard school
computers. Each simulation guided students through the stages of experimentation from formulating
hypotheses to collecting and analyzing data while providing immediate feedback on procedural accuracy
and conceptual understanding.

To assess students’ practical competencies, a diagnostic test for experimental skills was developed
by the researcher. The instrument evaluated essential aspects of scientific inquiry, including observation
and description of phenomena, formulation of hypotheses and experimental questions, measurement
accuracy, manipulation of variables, data recording and interpretation, and the ability to draw evidence-
based conclusions. The test was administered both before and after the intervention to capture the
progression of students’ experimental abilities. Reliability and validity were verified through pilot testing
with a comparable group of learners to ensure the accuracy and consistency of measurement.

Students’ affective and motivational responses were measured using a self-efficacy and motivation
questionnaire based on the Experimental Self-Efficacy (ESE) framework. The Likert-scale survey included
statements such as “I feel confident performing experiments on my own” and “Virtual labs make it easier
for me to understand scientific processes.” The instrument was designed to assess students’ confidence,
interest, and perceived competence in performing laboratory tasks, with pre- and post-administration
allowing for the evaluation of changes in attitudes and self-perception following participation in the
virtual laboratory experience.
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In addition to quantitative measures, qualitative insights were collected through teacher
observation logs and semi-structured interviews. During the intervention, the teacher maintained
systematic notes on classroom dynamics, student engagement, and challenges encountered in both
traditional and virtual settings. After the teaching cycle, interviews were conducted with teachers and
selected students to capture their perceptions of the virtual laboratory’s educational value, usability, and
impact on learning outcomes. These reflections provided rich contextual data that complemented the
statistical findings, offering a holistic understanding of how virtual laboratories influence both teaching
practice and student learning behavior.

Together, these instruments provided a triangulated data set that combined performance-based
assessment, self-reported attitudes, and observational evidence, thereby ensuring a comprehensive
evaluation of virtual laboratories as tools for enhancing experimental skill development, conceptual
mastery, and learner motivation in school science education.

Procedure

The research was conducted in four main stages to ensure a systematic and comparable evaluation
of the virtual laboratory’s impact on students’ experimental skill development and learning attitudes.

At the pre-test stage, all participants completed a diagnostic assessment to establish their baseline
level of experimental skills. The test measured core scientific competencies such as observation,
hypothesis formulation, measurement accuracy, data interpretation, and conclusion drawing. In
addition, students filled out a self-efficacy and motivation questionnaire to gauge their initial attitudes
toward laboratory work and their confidence in performing experimental tasks. This preliminary data
served as the foundation for comparing pre- and post-intervention progress.

During the intervention stage, the experimental group participated in a series of virtual laboratory
modules that were fully integrated into the standard science curriculum. Each module corresponded to
a classroom topic, such as “Chemical Reactions” or “Heat and Enerqy Transfer.” Students used selected
virtual platforms (PhET, Labster, or Crocodile Chemistry) to perform digital simulations of experiments
before engaging in related classroom discussions or physical demonstrations. The simulations provided
opportunities for repeated practice, manipulation of variables, and self-paced learning with immediate
feedback. In contrast, the control group followed the same lesson topics but completed only teacher-led
demonstrations or limited hands-on laboratory exercises, without exposure to virtual simulations. Both
groups received equal instructional time and content coverage to maintain experimental validity.

Following the intervention, the post-test stage was conducted to evaluate the improvement in
students’ experimental competencies and learning attitudes. The same diagnostic test and self-efficacy
questionnaire used during the pre-test were re-administered to both groups. This allowed for direct
comparison of cognitive and affective gains resulting from the virtual laboratory experience.

Finally, qualitative feedback was collected from teachers and students to obtain deeper insights
into the teaching and learning process. Semi-structured interviews and teacher observation logs provided
contextual data on classroom engagement, perceived usefulness of the virtual labs, and any challenges
encountered during implementation. Students were also invited to share reflections on how the virtual
simulations influenced their motivation, understanding, and confidence in conducting experiments.

Data Analysis

Data collected from the pre- and post-tests, questionnaires, and interviews were analyzed using
both quantitative and qualitative methods to achieve a comprehensive understanding of the
intervention’s impact.

For the quantitative analysis, descriptive statistics were first calculated to summarize mean scores,
standard deviations, and percentage changes in experimental skill performance and self-efficacy levels
for both groups. Inferential statistics, including paired-sample t-tests and analysis of variance (ANOVA),
were then applied to determine whether observed differences between pre- and post-test results were
statistically significant. The threshold for statistical significance was set at p < 0.05.

For the qualitative analysis, open-ended responses from students and interview transcripts from
teachers were examined using thematic coding. Recurring themes related to student engagement,
motivation, usability of the virtual laboratory, and pedagogical implications were identified and
categorized. Triangulation between quantitative results and qualitative insights allowed the researchers
to validate findings and provide a richer interpretation of how virtual laboratories influence both learning
outcomes and classroom experiences.

This dual analytical approach ensured that the study captured not only measurable improvements
in students’ experimental abilities but also the underlying attitudes, perceptions, and contextual factors
contributing to the effectiveness of virtual laboratory integration in school science education.
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Results

The quantitative results provide an empirical basis for evaluating how the integration of virtual
laboratories (VLs) affected students’ experimental competencies, conceptual understanding, and self-
efficacy compared with traditional instruction. Data from the pre- and post-tests, administered to both
control and experimental groups, revealed statistically significant improvements in the performance of
students who participated in virtual-laboratory activities.

Prior to the intervention, baseline diagnostics showed no statistically significant differences
between the two groups in any of the measured skill dimensions (p > 0.05), confirming the initial
equivalence of the samples. Both groups began at a moderate level of experimental competence, with
mean pre-test scores ranging between 54 and 62 points across all indicators. After the six-week
instructional period, however, clear differences emerged: the experimental group demonstrated
markedly higher post-test means across all measured competencies, indicating substantial enhancement
of experimental skills due to virtual-lab integration.

The diagnostic test assessed five main dimensions of experimental skill development: (1) planning
and organization of experiments, (2) observation accuracy, (3) hypothesis formulation, (4) data analysis
and interpretation, and (5) drawing conclusions. The detailed comparative results are presented in Table

1.
Table 1. Comparison of Experimental Skill Development between Control and Experimental Groups (N =
60)

Skill Dimension Control Group Experimental % Improvement | p-value

(n=30) Group (n=30) (Experimental vs.

Control)
Pre-test M + SD | Post-test M | Pre-test M + SD | Post-test M
+5SD +SD

Planning and organization | 58.7 + 7.9 651482 | 59.4+80 82.8+7.6 | +27.2% p<0.01
Observation accuracy 61.2+83 66.4+ 7.8 60.9+8.1 84.6 +6.9 +27.3% p<0.01
Hypothesis formulation 55.6+9.5 61.3+87 | 56.1+9.1 79.5+483 | +29.6% p<0.01
Data analysis and | 57.4+8.8 63.2+8.0 | 58.0+9.1 81.7+74 | +29.3% p<0.01
interpretation
Drawing conclusions 54.8+8.2 59.7+7.9 55.5+8.5 782+ 7.0 +31.0% p<0.01
Overall Mean Experimental | 57.5 + 8.5 63.17+8.1 | 57.9+8.6 814+74 | +29.0% p<0.01
Skill Score

Table 1 demonstrates that, while both groups showed measurable improvement following
instruction, the experimental group’s performance increase was substantially greater and statistically
significant across all dimensions (p < 0.01). The overall mean score in the experimental group rose from
57.9 to 81.4 points, representing a 29.0% increase in experimental-skill achievement, whereas the
control group’s mean improved only by 9.7% (from 57.5 to 63.1 points).

The greatest relative improvements were recorded in drawing conclusions (+31.0%), hypothesis
formulation (+29.6%), and data analysis and interpretation (+29.3%), suggesting that virtual
laboratories particularly enhanced students’ higher-order reasoning and analytical abilities. Slightly
smaller but still statistically significant improvements were observed in planning and organization
(+27.2%) and observation accuracy (+27.3%), indicating better procedural awareness and attention to
detail.

The virtual-lab environment also had a strong positive effect on students’ conceptual
understanding and self-efficacy. The self-efficacy questionnaire, adapted from the ESE framework,
measured changes in students’ confidence and motivation regarding experimental work. Results are
summarized in Table 2.

Table 2. Comparison of Self-Efficacy and Motivation Indicators between Control and Experimental

Groups

Indicator Control Experimental %Change (Experimental | p-

Group (n=30) Group (n=30) vs. Control) value

Pre-test M + | Post-test Pre-test M + SD Post-test

SD M +SD M+ SD
Self-efficacy (5-point | 3.10 + 0.45 3.48 + 3.12+0.47 4.35 + +39.4% p<
scale) 0.44 041 0.01
Motivation toward 3.25+0.50 3.63+ 3.27+0.49 4.42 + +35.2% p<
experimentation 0.47 0.43 0.01
Perceived usefulness | 3.41+0.48 3.70 + 3.40 +0.46 4.48 + +31.8% p<
of laboratory work 0.45 0.38 0.01
Anxiety reduction 2.95+0.51 321+ 2.98+0.53 4.12 + +38.3% p<
(reverse coded) 0.50 0.45 0.01
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Table 2 shows that the experimental group demonstrated considerable gains in self-confidence
and motivation when conducting laboratory tasks. Their mean self-efficacy score increased from 3.12 to
4.35 points (a 39.4% increase), whereas the control group showed only a modest improvement of 12.3%.
Motivation toward experimental activity rose from 3.27 to 4.42 points in the experimental group
(+35.2%), compared with a 12% rise in the control group. Similarly, students’ perceived usefulness of
laboratory activities improved by 31.8%, and reported anxiety associated with performing experiments
decreased by 38.3%, confirming that the virtual laboratory environment provided a safer and more
supportive context for scientific exploration.

The results also revealed that gender and prior academic performance did not have a significant
effect on post-test outcomes (p > 0.05), suggesting that virtual laboratories supported learning equally
across diverse student subgroups.

When examining specific trends across the five skill dimensions, the data indicated that the most
substantial post-test gains occurred in higher-order experimental skills particularly data interpretation
and conclusion drawing rather than in basic observation. This suggests that virtual laboratories may be
especially effective for advancing analytical reasoning and problem-solving abilities. Furthermore, the
correlation analysis revealed a positive relationship (r = 0.78, p < 0.01) between increases in self-efficacy
and improvements in experimental-skill performance, indicating that students who felt more confident
in their abilities tended to perform better on practical tasks.

In summary, the statistical data demonstrate a clear and consistent pattern: the inclusion of virtual
laboratory modules in science lessons significantly enhanced students’ experimental-skill proficiency,
conceptual understanding, and motivation compared with conventional instruction. The combination of
quantitative gains and affective improvements underscores the strong potential of virtual laboratories
to enrich the quality and accessibility of experimental science education in schools.

Qualitative Findings

To complement the quantitative analysis, qualitative data were collected from teacher observation
logs, semi-structured interviews, and student feedback questionnaires. The purpose was to capture
participants’ perceptions of the virtual laboratory experience, focusing on interactivity, visualization,
classroom engagement, and perceived learning effectiveness. Responses were coded thematically, and
the frequency of similar statements was analyzed to identify dominant patterns. The results are
summarized in Table 3.

Table 3. Summary of Thematic Frequency of Student and Teacher Feedback on Virtual Laboratory
Integration (N = 60)

Theme Key Indicators Students Teachers Trend / Observation
Mentioning Theme | Mentioning
(% of experimental | Theme (% of
group) participants)
Interactivity and | Virtual labs made learning | 86.7% 100% High engagement
engagement more dynamic, allowed reported; students
independent manipulation of appreciated “doing”
variables,  and  sustained rather than only
attention throughout lessons. observing.
Visualization and | 3D simulations helped visualize | 81.3% 93.3% Visualization  improved
understanding invisible processes (chemical comprehension and
reactions, molecular reduced misconceptions.
interactions).
Ease of use and | Interfaces were intuitive; | 78.4% 83.3% Virtual platforms were
accessibility students could repeat tasks perceived as user-friendly
without penalty. and efficient for self-
paced practice.
Confidence and | Students felt safer conducting | 75.6% 80.0% Reported  decline in
reduced anxiety virtual experiments, especially anxiety and fear of error.
when handling simulated acids
or heating equipment.
Classroom Virtual labs minimized noise 96.7% Teachers found classes
management and | and equipment misuse, time more organized and easier
discipline efficiency improved. to supervise.
Assessment and | Automated scoring and instant | 69.8% 86.7% Positive  perception  of
feedback feedback in simulations helped immediate  results as
track progress. reinforcement.
Technical Occasional internet or device | 18.3% 23.3% Minor but notable
limitations issues disrupted continuity. concern about
infrastructure reliability.
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Table 3 shows that the majority of students (above 80%) and all teachers identified interactivity
and visualization as the most valuable features of virtual laboratory learning. Learners emphasized that
the ability to manipulate experimental parameters and observe immediate outcomes made the lessons
“more realistic” and “easier to understand.” Several students noted that repeating virtual experiments
without material constraints or fear of making mistakes increased their confidence and curiosity.
Teachers similarly reported that the simulations helped maintain students’ attention and participation
throughout the lesson, especially among previously passive learners.

Approximately 75-80% of students associated virtual laboratories with reduced anxiety and
greater willingness to experiment, particularly in simulations involving potentially hazardous procedures.
Teachers confirmed that the digital environment minimized behavioral issues and allowed efficient
classroom management, since experiments could be conducted simultaneously by all students on
individual computers. Moreover, nearly 70% of students and almost 87% of teachers valued the
automated feedback and scoring functions embedded in the simulation platforms, which provided
immediate confirmation of correct procedures and results.

While overall satisfaction with the virtual laboratories was high, both teachers (23%) and students
(18%) mentioned minor technical difficulties, such as unstable internet connectivity or delayed loading
of simulation modules. Despite these isolated issues, participants consistently rated the virtual laboratory
experience as a highly positive enhancement to the traditional science curriculum.

Table 4. Summary of Improvements in Experimental Skills and Affective Indicators in Experimental
Group (N = 30)

Indicator Pre-test Mean | Post-test Mean | Absolute % Increase | p-value
(M +5D) (M +5D) Change
Experimental skill score (composite) 579186 814474 +23.5 +29.0% p<0.01
Observation accuracy 60.9+8.1 84.6 + 6.9 +23.7 +27.3% p<0.01
Data analysis and interpretation 58.0+9.1 81.7474 +23.7 +29.3% p<0.01
Drawing conclusions 55.5+8.5 78.2+7.0 +22.7 +31.0% p<0.01
Self-efficacy (5-point scale) 3.12+0.47 4.35+0.41 +1.23 +39.4% p<0.01
Motivation toward experimentation 3.27 +0.49 4.42 +0.43 +1.15 +35.2% p<0.01

Table 4 presents a concise overview of the quantitative growth indicators. The experimental group
demonstrated a 29% overall increase in experimental skill performance, with the strongest gains
observed in drawing conclusions (3 1%), data analysis (29.3%,), and observation accuracy (27.3%,). Parallel
improvements were recorded in affective variables: self-efficacy increased by 39.4%, while motivation
rose by 35.2%. Statistical testing confirmed that all differences between pre-test and post-test means
were significant at the 0.01 level (p < 0.01).

The combined results from quantitative and qualitative data suggest that virtual laboratories
substantially improved students’ procedural competence, confidence, and engagement. Students
explicitly highlighted the visual clarity, interactivity, and real-time feedback as the most influential
factors enhancing their understanding of scientific concepts and their ability to conduct experiments
independently. Teachers emphasized efficiency in classroom management, improved participation rates,
and stronger analytical discussions following virtual-lab sessions. Overall, the findings indicate that
virtual laboratory integration created a more interactive, motivational, and cognitively engaging
environment for developing schoolchildren’s experimental skills.

Discussion

The results of this study demonstrate that the integration of virtual laboratories (VLs) into science
instruction has a substantial positive impact on the development of schoolchildren’s experimental skills,
conceptual understanding, and self-efficacy. The quantitative findings revealed statistically significant
improvements across all measured skill dimensions planning, observation, data analysis, and conclusion
drawing with the experimental group outperforming the control group by an average of nearly 30%.
These outcomes confirm that the virtual laboratory environment not only supports procedural learning
but also facilitates deeper cognitive engagement with scientific content.

The strength of VLs in enhancing cognitive and procedural learning lies in their interactive and
iterative nature. Virtual laboratories allow students to design experiments, manipulate variables, and
observe cause-effect relationships repeatedly without the physical constraints or safety risks of a real
laboratory. This repeated, hands-on digital experience strengthens procedural fluency, as students can
practice experimental sequences multiple times until they achieve mastery. Immediate feedback
mechanisms embedded in simulation platforms further reinforce correct techniques and prompt
students to identify and correct mistakes in real time, creating a continuous cycle of learning and
improvement.



XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

Another key factor is the role of visualization in promoting conceptual understanding. The results
show that over 80% of students and 93% of teachers recognized the visualization of abstract scientific
phenomena such as molecular reactions, heat transfer, and energy conversion as a major advantage of
the virtual environment. These visual representations bridge the gap between macroscopic observation
and microscopic processes, helping students link theoretical concepts to experimental evidence. This
finding supports the idea that virtual simulations operate as powerful cognitive mediators, transforming
abstract information into meaningful, observable actions.

Furthermore, the study found a notable reduction in anxiety and increased readiness for physical
laboratory work among students who used virtual simulations. Over 75% of participants reported feeling
more confident and less fearful of making mistakes during experiments. The risk-free setting of VLs
allowed learners to experiment independently without concerns over breaking equipment, causing
accidents, or wasting materials. This aligns with the statistically confirmed 39.4% increase in self-
efficacy levels, suggesting that when students experience success in virtual practice, their confidence
transfers to real-world laboratory contexts. In this way, virtual laboratories act as a psychological bridge
between conceptual understanding and practical performance preparing students emotionally and
cognitively for authentic experimental inquiry [4,7].

Collectively, the data indicate that virtual laboratories create an integrated learning environment
in which cognitive (conceptual), procedural (technical), and affective (motivational) domains reinforce
one another. The improvement of higher-order experimental skills, such as hypothesis formulation and
data interpretation, further demonstrates that VLs encourage analytical reasoning and reflective
thinking key competencies of scientific literacy.

The findings of this study align with previous international research, reinforcing the growing
consensus that virtual laboratories are powerful tools for improving both the quality and accessibility of
science education. The results indicate that virtual pre-laboratory experiences substantially enhance
students’ readiness for hands-on experiments and improve the precision of their laboratory reporting.
Integrating digital simulations before physical experimentation was found to strengthen both procedural
performance and conceptual comprehension.

The outcomes also show that virtual experimentation directly influences students’ experimental
self-efficacy. Significant improvements were observed across key dimensions such as conceptual
understanding, procedural accuracy, and awareness of laboratory safety. These gains mirror the overall
39.4% increase in self-efficacy measured in the current study, highlighting that virtual laboratories not
only develop technical competence but also build learners’ confidence and motivationfactors essential
for active engagement in scientific inquiry.

Furthermore, the results confirm that virtual laboratories are most effective when used as
complements rather than replacements for physical laboratories. When positioned as preparatory and
reflective tools, they function as a bridge between theoretical study and practical application, offering
opportunities for rehearsal, visualization, and conceptual reinforcement prior to real experiments.
Teachers participating in the study noted that students who completed virtual simulations were more
attentive, accurate, and efficient during subsequent hands-on laboratory sessions, indicating a strong
transfer of learning from the virtual to the physical environment.

Thus, the alignment of these findings with prior literature reinforces the pedagogical value of
blended laboratory instruction, in which virtual and real environments are integrated to maximize
learning outcomes. The current evidence strengthens the argument that virtual laboratories should not
be viewed merely as digital alternatives to traditional labs, but as powerful didactic tools that extend
access, promote inquiry-based learning, and scaffold the development of experimental competence in
school science education.

The results of this study provide several important implications for the improvement of science
teaching practices and curriculum design at the school level. The integration of virtual laboratories (VLs)
into science education should be regarded not as a temporary solution or digital novelty, but as a
strategic pedagogical tool for fostering scientific inquiry, experimental literacy, and learner engagement.

First, curriculum integration should follow a blended-learning model that combines virtual and
physical laboratory work. Virtual laboratories can be systematically embedded within existing science
units to serve distinct instructional purposes at different stages of the learning process. For instance, VLs
can be used as pre-lab preparation tools that introduce students to experimental procedures and safety
protocols before engaging in hands-on activities. This approach enables students to enter the physical
laboratory with a clearer understanding of objectives, materials, and potential risks, thereby maximizing
efficiency and safety.
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Second, VLs provide an excellent environment for safety training and risk-free experimentation.
Simulated experiments allow learners to observe hazardous or complex reactions such as chemical
explosions, high-temperature processes, or radiation phenomena without danger. This controlled
exposure helps build situational awareness and promotes responsible laboratory behavior once students
move to real environments. Furthermore, the interactive structure of virtual labs supports inquiry-based
learning, allowing students to manipulate variables, test hypotheses, and interpret outcomes in a self-
directed manner. This promotes autonomy, critical thinking, and scientific reasoning skills essential for
developing 2 1st-century competencies in STEM education.

Third, the effective adoption of virtual laboratories requires targeted teacher professional
development. Teachers need both technical proficiency and pedagogical strategies to integrate VLs
meaningfully into their lessons. Training programs should focus on aligning virtual experiments with
curriculum outcomes, managing blended classroom activities, and interpreting learning analytics
generated by virtual-lab platforms. Additionally, teachers should be encouraged to use virtual
environments not only as demonstration tools but also as spaces for student-led investigation and
formative assessment.

In summary, pedagogical practice should treat virtual laboratories as a complementary dimension
of experimental learning, capable of expanding access, enhancing engagement, and reinforcing
conceptual understanding. When effectively implemented, VLs can transform science education into a
more inclusive, inquiry-driven, and technologically adaptive learning process.

Although the findings of this study provide strong evidence of the effectiveness of virtual
laboratories in developing students’ experimental skills and self-efficacy, certain limitations should be
acknowledged when interpreting the results.

First, the sample size of the study was relatively small, consisting of approximately 60-80 students
from a limited number of classes. While this was sufficient to establish statistical significance, a broader
sample across different schools and regions would enhance the generalizability of the results. Similarly,
the duration of the intervention approximately six to eight weeks captured short-term effects but may
not fully reflect the long-term impact of virtual laboratory integration on students’ sustained learning
outcomes or skill retention.

Second, the implementation of virtual laboratories was dependent on technological infrastructure,
including computer availability, software compatibility, and stable internet access. In schools with limited
resources or unreliable connectivity, these technical constraints may hinder the full realization of virtual-
lab benefits. Occasional delays in simulation loading or device malfunctions, reported by around 20% of
participants, highlight the need for adequate logistical preparation and technical support.

Finally, while the study measured self-efficacy and skill growth effectively, future research should
incorporate more diverse evaluation methods, such as longitudinal tracking, peer collaboration analysis,
or assessment of real-lab performance following virtual training. Expanding the research design in these
directions would provide a more comprehensive understanding of how virtual laboratories influence not
only immediate learning outcomes but also long-term scientific competence.

Despite these limitations, the findings contribute valuable empirical evidence supporting the
pedagogical integration of virtual laboratories as a catalyst for enhancing experimental learning in
school science education.

Conclusion

The results of this study provide comprehensive evidence that virtual laboratories (VLs) represent
a powerful and pedagogically meaningful innovation in contemporary science education. Their
integration into classroom instruction leads to significant improvement in the experimental, cognitive,
and affective dimensions of students’ learning. When incorporated into the regular curriculum, virtual
laboratories offer a realistic, interactive, and engaging environment where students can explore scientific
concepts safely and effectively, bridging the gap between theoretical understanding and practical
experimentation.

Quantitative analyses revealed that schoolchildren who engaged in virtual-laboratory activities
achieved substantial gains across all measured indicators of experimental competence. The overall
experimental skill level increased by nearly 30%, with particularly high growth in data analysis,
interpretation, and conclusion drawing skills that require analytical reasoning and evidence-based
Jjudgment. In addition, self-efficacy improved by 39.4% and motivation toward scientific experimentation
by 35.2%, indicating that the virtual-lab experience not only enhanced students’ technical proficiency
but also nurtured confidence and enthusiasm for science learning. These outcomes demonstrate that
virtual laboratories effectively cultivate both procedural fluency and scientific mindset, which are
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essential for developing young learners’ research potential.

From a psychological and motivational perspective, the study also established that VLs help to
reduce anxiety and hesitation commonly observed in traditional laboratory settings. Students reported
feeling safer and more confident performing virtual experiments, as the digital environment allowed
them to repeat procedures without fear of mistakes or accidents. This risk-free exploration fostered
curiosity and persistence qualities that are critical for building long-term engagement with scientific
inquiry. Teachers confirmed these benefits, noting higher student participation, improved classroom
discipline, and greater efficiency in managing practical lessons.

Beyond improving individual performance, virtual laboratories have broader implications for equity
and accessibility in science education. Schools that lack adequate laboratory infrastructure or materials
can use VLs to ensure that all students, regardless of context or resources, experience authentic
experimental learning. Moreover, simulations offer opportunities to explore complex or hazardous
experiments that would otherwise be impossible in standard school laboratories.

In pedagogical terms, the findings support the view that virtual laboratories should function as
complementary, not substitutive, tools within science education. They are most effective when
integrated into a blended-learning framework, where students first engage with virtual simulations for
conceptual understanding and safety preparation, followed by real-world experimentation to reinforce
hands-on skills. This sequence maximizes learning efficiency and ensures that cognitive understanding,
procedural competence, and psychomotor practice develop in harmony.

To fully realize the educational potential of virtual laboratories, teachers require continuous
professional development focused on both the technical and methodological aspects of virtual-lab
implementation. Training should emphasize how to align virtual experiments with learning outcomes,
facilitate inquiry-based learning, and interpret student progress through virtual-lab analytics.

In conclusion, the study validates that virtual laboratories are an effective and forward-looking
approach for enhancing experimental and research skills among schoolchildren. They foster curiosity,
confidence, and a deeper understanding of scientific processes while addressing the practical limitations
of physical laboratory instruction. As science education continues to evolve in the digital age, virtual
laboratories should be recognized as essential components of a modern, inclusive, and inquiry-driven
educational ecosystem capable of equipping the next generation of learners with the experimental
competence and critical thinking skills needed for future scientific advancement.
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Abstract

This article is devoted to the preparation and presentation of projects in business
communication. It examines project activities that affect people's everyday lives. The article
discusses project development, the project team and the project manager. It notes that an
important stage of project activities directly related to communication is the presentation of the
project. At the end of the article, the relevant elements are listed in mandatory order.

AHHOmMauus

JlaHHas cmambs NocBAweHa Nnod20mosKe U Npe3eHmauuu npoekma B8 0e1080l
KOMMYHUKayuu. 30ecb ucciedyemcs NPoeKmHas 0essmeslbHOCMb, KOmMOopadsi OXBAMbIBAEM
NOBCEOHeBHYI MU3Hb /itodel. B cmambe 2080pumcsa 0 pa3pabomke npoekmd, 0 KoMaHoe u
pykosoodumesie npoekma. Omme4aemcs, Ymo BAXCHbIM 3MANOM NPOoeKmMHoU O0esmeslbHOCMU,
Hanpamyro CBA3aHHbIM C KOMMyHUKayued, S8/15emcsl npe3eHmayus Nnpoekmd. B KoHye cmamsu
nepeyucsistomcsa 8 0653amesibHOM NOPSOKe COOMBEMCMBYHWUE 3TeMeHMBbI.

Keywords: presentation, project, communication, resources, team, leader, genre,
programme, element, activity.

Kntodesble  c/oBa: npeseHmMauus, NPoeKkm, KOMMYHUKAUUS, pecypcbl, KOMAHOaq,
PYKOBOOUMESIb, #(AHP, NPO2PAMMA, 3/1eMeHm, 0esmesbHOCMb.

B coBpemeHHOM obuwecmse BCé 60/bWYH NONY/SPHOCMbL Npuobpemaem NPOeKMHas
dessmesibHoCMb, peasiu3yemas 8 0b6pazoBamesibHbIX Y4pexcoeHusx (K1accbl U KAacCHble CUCMeMbl B
popme npoekmos), a makxe Hay4Has u Npou3BoOCMBEHHAas desmesibHOCMb. B 6o/1ee WupoKom CMbICie
NPoeKmMHas 0esmesibHOCMb OXBAMbIBAEM U HAWY NOBCEOHEBHYH MU3Hb. [Ipoekm — 3mo
0essmesibHOCMb, HANPABJIeHHAS HA OOCMUMEHUe KOHKPemHO20 pe3ysibmama, Uesu, npu Yciosuu
Hanuyusi onpeodenéHHbIX pecypcos U CPOKOB, d MAKME Ha CO30aHUe YHUKA/IbHO20 NPOOYKMA Uiu YCiyau
¢ cobooeHuem mpeboBaHul K Ka4ecmay U NPUemIemMo20 YpoBHSI PUCKA.

lpoekm Bce20a HanpasJieH Ha peweHue akmyasabHol Npobiembl, uMmeem eOuHYH Ueslb, 02paHuYeH
No BpemMeHU U pecypcam U HauesneH Ha 00CmuXeHue YHUKAIbHO20 pe3yibmamd. [IpuMepamu pas/iudHbIX
NPoeKmos SBJISOMCA Mmakue Budbl 0esmeslbHOCMU, KAk paspabomka npoepamMmbl  HAYYHO20
3KCNnepumMeHma, CMpoUMebCMBO U020 00Md, PeopeaHu3auus Npeonpusmus, co30aHue HoBol
0p2aHu3auuu, pazpabomka HoBoU MexXHOI02UU, U3MeHeHUe CMPYKMYypbl KOMNAHUU, CMPoUmMesabCmao
CYOHa, pazsumue pe2uoHa u nepeesod 8 HoBoe 30aHue.

Had pazpabomkol npoekma (y4ebHo2o unu peasbHo20) pabomaem epynna Y4aCMmHUKOB —
npoekmHas KomaHoa. CospemeHHbIl pyKkosooumesb OO/DHEeH YMemb €030amb KOMAaHoy 0/
paspabomku npoekma u pykosooums eé pabomod. KomaHObl (bpueadbi) mo2ym c030asamscs NO
NPUHYUNY B3AUMHOU 3aUHMEPecoBaHHOCMU (Y4acmus Bcex Y4eHos mpyooso20 KoI1eKkmusad 8 moll uiu
UHoU mMepe) B coomBemCcmauUU CO CNOCOOHOCMAMU U NPOGPECCUOHAIbHBIMU UHMepecamu Y4acmHUKOB.
BaxHO 0oCcmuyb HaUIyHwe2o pesyibmamad U y4ecms BCe acnekma! NPOeKmd.

Mpu paspabomeke npoekma 4/1eHb! KoMaHob! 06bIYHO U2parom ONPECesIEHHyYH POJib, 3aBUCAULYHO OM
UX UHMesIIeKMyasbHbIX CNOCOBHoCmMeld U Ncuxosio2udeckux ocobeHHocmel. OHU Bce2da ABASHMCS
2eHepamopamu HoBbIx udel, coomBemcmBYUUX HOBbIM 3anpocam. Kmo-mo 6epém Ha cebs posib
ucnoJsiIHuUmesis, Kmo-mo cnocobeH cmame pykosooumesiem (op2aHu3amopom) npoekmd. B 6ol
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KOMaHOe Bce20a ecmb KPUMUK (U OH Heobxodum), Kmo-mo — 3MOUUOHA/IbHbIU udep, cnOCobHbIl
0p2aHU30B8bI8aMb 100U, pazpeuiams KOHGAUKMbI. Kmo-mo moxem 6bimb ucciedoBamesiem pecypcos,
Kmo-mo — 00B800YUKOM, uHasucmom pabomei.

BaxcHbIM 3mManom npoekmHol 0esmesibHOCMU, HANPaMyro CBA3AHHbIM C KOMMYHUKauyued,
ABJISeMCcs Npe3eHmayus npoekmad. B Hacmosuiee Bpems C/1080 «Npe3eHmayus» NPOYHO BOWLIO B HAULY
JHU3Hb. Paspabomka HoB020 Buda npoodykma, OmKpbimue KoMmnaHuu, baqka, ¢uauana unu oovyepHel
KOMNaHuu ce200Hs He obxodumcsa 6e3 npeseHmauuu (nam. praesentatio, pyc. pre-zentasia —
npedcmasseHue).

MO 0pUcUHAIbHBIU HAHP (Meponpusmue), NPU3BAHHbLIU OMPA3umMb UHOUBUOYA/IbHBIU UMUOXC
npeonpusamus, NepcnekmuBbl €20 passumus. TekcmosBas npe3eHmavus pacceliaemcs B8 Bude
JIUCMOBOK, Nnucem uau bykiemos. YCmMHAs npeseHmauus — 3mMo npoekm, codyemarowjull 8 cebe
BbICMYNJIGHUS 0peaHU3amopos (4acmo conposoxcdaemsie caatoamu, mabauuamu, demoHcmpayuel
moBapos) U HepopMasbHyrd 4Yacmb — CBOOOOHoe obuwjeHue ayoumopuu. VHo20a npeseHmauuu
OpeaHu3yromca B @opmame Npecc-KoHpepeHuuu ¢ npuenauieHuem  6osbWo20  KoJu4ecmasda
HCYPHAAUCMOB. BbICmynsieHue opeaHu3amopos Wid Y4aCmHUKOB NPecc-KOH®epeHuuu cocmassisem
0pUUUAIBHYO YACMb Npe3eHmauuu. HegopmanbHas 4acme BKIOYAem BbICMYyNJIeHUs dpmucmos,
pypwemsi u baHkemsi.

CoBpemeHHas KOHKYpeHmMHas cpeda mpebyem yMeHuUs 2pamMomHO Npedcmasums U NO00epHamab
npoekm. ObwenpuHamou ¢opmol npedcmasneHus npoekma (Kak 8 npou3soocmseHHol, mak u B8
obpaszosamesibHol U Hay4yHoU — 0esmesibHOCmU) — ABJS9emcs  31eKMPOHHAA — Npe3eHmMayus,
nodzomossieHHas 8 npoepamme Microsoft PowerPoint. [TlooeomoBKa 31eKmMpPOHHbIX npeseHmauut u
BbIcmyneHul mpebyem onpeodenéHHbIX 3HaHuUll U HaBbIKOB.

lpe3eHmauusa NPoekma 00/I#CHA BK/IOYAMb C/Ie0yroUe /IeMeHmb:

* mema npoekma,

* popmynuposka npobembi;

* AKMya1bHOCMb NPOEKMA;

* yesiu u 3a0aqu npoekmd;

* co0epxcaHue npoekma (3mansi peanu3ayuul);

* O)ycudaembie pe3yibmamsl NPOeKmMd;

* He0bX00UMbIE pecypchl (Bpems, MamepudsibHble pecypchbl, 100U u m. 0.);

* PUCKU NpOeKmay

* NPeuMyWecmaa NPoeKkma nepeo opy2umu.

lpu ogopmneHuu npeseHmauvuu 8 Microsoft PowerPoint credyem y4umbiBambs HEKOMOopble
peKomeHoauuu.

lpe3eHmauusi 00/IXHA BKAOYAMb C1alobl, codepxcaujue UHGopMayuro 0 Ha3BaHuu npoekma u
asmopax.

2. KaxOobil cnalo dosm#eH umems 3a20/1080K, KOMOPbIU, KAK Npasusio, ogpopmisgemcs 8 sude
BBOOHbIX NpedsioxeHull (Hanpumep: «[1aH peanusayuu NPoekma», «PUCKU peanusauuu Npoekma» u m.
0.).

3. Cnadobl xenamesibHO NPOHYMEpoBAmb. PekoMeHdyemcs UCNo/b30Bambs HA Caadoax
Nno03a20/108KU, KOMOPbIE NOBMOPAOM KPAMKYH UHGOPMAyUo 0 meme U asmope npe3eHmauuu.

4. Cnatobl 00/xHbI Cco0epyams MUHUMYM meKcmosol uHdopmayuu. OCHOBHAA UeJlb
371eKMPOHHOU Npe3eHmayuu — BuU3yaau3ayus uHdopmayuu.

5. XenamenbHo Hanuyue NnapasiiesibHbix 2pamMMamuyeckux CMpYKmyp HA Kaxoom cratioe
(Hanpumep, Bce Gpasbl HAYUHAOMCA C CYUWECMBUMEIbHO20 U/IU 2/1a20/1d; «Bbl200d...», «PUCKU...»;
«0pP2aHU308AMb...», «NPeoBUOemMb...», «pelums...» U m. 0.).

6.Heobxodumo cobodams KOHMPACMHOCMb B8 UBEmMOBOU 2aMMe Npe3eHMauuu: CBemJible
Haonucu Ha MemMHOM pOoHe U/Iu MeMHbIe Ha0NUCU Ha cBemJioMm ¢oHe (Bbibop 3aBucCUmM om NOMeUleHUS,
20e bydem npoxodums npe3eHmauusl).

7. Heobxodumo cobmodams eduHcmBo UBemoBol 2aMMbl — OJIS 3MO20 JIyHuie UCN0/b308AMb
CMaxHoapmHble usemad, npeosiazaembie Ou3aliHepom ciadoos.

8. He cmoum 3/10ynompebsigame cnocobamu Bbi0esieHUs dpaeMeHmos mekcma — wpugmesi
npeseHmauuu, 2apHuUmypda, pamep 6yka He 00/#HbI 6bIMb CUUKOM PA3HbIMU.

9. Henb3s nepebapujusams ¢ HUMAUUOHHbIMU 3¢odekmamu — oHU 0mBJieKkarom ayoumopuro om
codepxcaHusa cnaddos U BOCNPOU3BOOUMOU pequ (Kpome mo20, AaHUMAUUOHHbIE 3pgekmsl
No00ep3UBarOMCs He BCemMu KOMNbHOMEPHbLIMU NPO2PAMMAMU).

10. [lns mekcma, npoeyupyemozo Ha 3Kpa, Nooxodsm makue wpugmel, kak Tahoma, Arial,
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Courier, Times New Roman.

11. lpu BbI6GOPE 0O6BEMA Npe3eHMayuu peKoMmeHdyemcs ucnob3osams gopmyay 10-20-30: 10
cnadoos, 20 MuHym Ha npeseHmauuto, pasmep wpugpma 30.

12. PekomeHdyembil pasmep c/alidos: 00Ha udes = 00uH caald; 00HO Mbicieopma = 00HA
CMPOKa; 5-6 cmpok = 00uH c1alio (Ha 00HoM caiatioe He 0osxHO bbimb bosee 10 cmpok); 5-6 /108 = 00Ha
CMpoKa, 00uH c1alo = 00Ha MUHYmMa.

BaxcHbIM acnekmom npeseHmauvuu A8/19emcs COOmHoweHue ycmHoU peyu U Bu3yadsibHo20 pAod.
Lina 3¢ppekmusHol peanuzayuu yenel npe3eHmauyuu Ba)cHo NOMHUMb C/1edyrouee.

* He nuwume mo, Yyeao He CKaasu;,

* He nosmopAlime YyCMHYH peyb;

* He 3a4umabiBalime uHgopmayuro co c1atoos.
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JNHAMMNYECKA 3AKOH CMELLIEHVWY TOYEK CPELHEW JIMHMM YITPYIOM BAJIKU C YHETOM
BHYTPEHHEIO TPEHMS B CTPYKTYPE MATEPUAJIA

Hamarsnus [lokykosa

doueHm besiopyccko2o 20cy0apcmBeHHo20 yHUBepcumema
KaHoudam gu3uKo-mMmamemMamuyeckux Hayk, 0oueHm
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Abstract

The article developed a method for analytical calculation of forced bending vibrations elastic
beams with an external load continuously distributed along its length and carrying discretely fixed
concentrated masses. General formulas of transverse displacements the points the midline the
beam during its movement are obtained. A test example is presented, theoretical formulas of the
laws elastic oscillations the model sample are given, which can be used as prototypes for creating
animation demonstration files and visual justification for choosing geometric and physical
parameters of the designed structural element.

AHHOMAyus

B cmamsbe paszpabomaHa Memooukd aHaauMuU4Yeckoeo pacyéma BbIHYHOeHHbIX U32UOHbIX
KonebaHull ynpyaux 6asok ¢ HenpepbiBHO pacnpeoeiéHHol 800/ Ib eé 0/1uHbI BHewHel Hazpy3kol u
Hecyujel Ha cebe OUCKPemHO 3aKpensiéHHble COCPedomoYeHHble Macchl. [losydeHbl obujue
dopmysibl nonepeyYHbIx cmeuseHull moyek cpedHeld AuHUU 6asku BO BCE Bpemsl €€ OBUMCEHUS.
lpedcmasneH mecmosbil Npumep, NpuBedeHbl meopemuyeckue Gopmysibl 3aKOHOB Ynpyaux
KonebaHull ModesibHo20 006pasya, Komopblie Mo2ym bbimb UCNO/L30BAHbLI B Ka4Yecmse
npomomunoB8 01 CO30aHUS AHUMAUUOHHbIX O0eMOHCMPAUUOHHbIX hadaos U HA2AS0HO20
000CHOBAHUS BbIbOPA 2eoMempuyeckux U @uauyeckux NapamMempos NPOEKMUPYemMo20
KOHCMPYKUUOHHO20 3/1eMeHma.

Keywords: mathematical model, attenuation, bending vibrations, rod, beam, elastic
material, bending distributed load, boundary conditions.

Kntoqesble c/ioBa: mMamemamuyveckass Mooesb, 3amyxaHue, U3eUubHble KosaebaHus,
cmepxceHb, 6aska, 31acmuyHbIl Mamepuas, pacnpedesieHHas Hazpy3ka npu uzeube, epaHuyHbIe
VCI108US.

Paboma nocasiueHa ucciedosaHuro nonepeyHbix KoaebaHul 6aaok ¢ OUCKPemHO 3aKpensIeHHbIMU
B0O/Ib BCEX UX O/IUH MACCamu C Y4EmOM BHYMPEHHe20 MPpeHus 8 CMPYKmMype mamepuand. Takue
KOHCMPYKUUOHHbIE KOMNOHEHMbI UCNOJIb3YHOMCA BO MHO2UX OMPAC/ISX NPOMbIULIEHHOCMU OM dsud- 00
MOCMOCMPOEHUSI. BO3MOMHOCMb BJIUSHUS HA OBUXCEHUS] SMUX /1eMeHMOoB S8J15emcs HeobX00UMbIM
acnekmom 0719 NPOeKMUPOBaHus, obecneyeHus 6e30nacHoOCMU U HA0eHHOCMU U320MOBJICHHBIX U3 HUX
coopyxceHull. OueHKa BHymMpeHHe20 mpeHus 8 gpusudeckol cpede mamepuasa no3soaum 6osiee moyHo
NPOAHanu3upoBamse OUHAMu4Yeckue cBolUCMBA CMEPXCHS U y4eCmb NOMepu 3Hepeuu npu pacyeme e2o0
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ycmodyusocmu u 00/1208e4HOCMU.
. Pazpabomka mamemamudeckol modesiu
Obbekmom uccredosanull ABASemcs NAOCKUl  u32ub cmepxcHs, KonebaHus Komopo2o
coBepwiaromcs 8 00HOU U3 2/1aBHbIX NJOCKOCMeU CMepxcHs. BepmuKkasnbHasi naockocms u32uba
AB879emca  KoopouHamHod naockocmbto Oxy. B 3mol cucmeme KoopouHam paccmMampusBaemcs
u3BecmHoe ypasHeHue usubHbix KoiebaHul baiku
4 2 5 4
NN LA SN AR A LT (1)
OX ot otox ot ox ot
NoJly4YeHHoe HA OCHOBAHUU MOOUPUUUPOBAHHO20 3AKOHA [YKa OMHOCUMEsbHO 3dBUCUMOCMU
HanpsixeHus om 0egpopmayuu u eé ckopocmu 8 Mamepuase KOHCMPYKUUU No NPEeQsIodeHHoU 2unome3se

BA3k020 mpeHusi Bonboemapa @oxma o = E (& + ude/ot) [1-4]. B ypasHeruu (1) E—modysb FOHea, J —

cmamuyeckud MoMeHm uHepyuu 6asaku, p — NJIOMHOCMb Mamepuana baaku, F — niowads uzeubHozo
ceyeHus, i — KoapguyueHm BHYMPeHHe20 MPeHUs Mamepuand, io— €20 NPUBEOeHHbIU aHaaoe, ya —
KO3 puyueHm BHeWwHe20 MmpeHuUs Mamepuand, o —HANPsSHeHUe, &—BeuduHa OmHOCUMesbHOU
degpopmayuu, x — KoopouHama cpedHel uHuU 6asku, t — napamemp spemeHu, v(x,t) — npoeub cpedHeli
JUHUU  6anku. BHewHee uHmeHcusHoe ycunue F(Xx,t) HenpepwisHo no Bcel OnuHe banku u
pacnpedensaemcs no Hell 8 BUOe NY/IbCUPYOUI20 HAZPY30YHO20 PeXUMd, UMEHULe20 2apMOHUYECKYH
3aBUCUMOCMb OM BPemMeHU
. . N 9Av(x,t
F(x,1) = q,, sin(xx)sin(kt) + q,, cos(xx) cos(kt) — Z m % .
i=1

B moykax xi Ha banke cocpedomoyeHbl OUCKpemHbie uHmeHcusHocmu macc mj (1=1,n),
obadarowsue mod e UHepMHOCMbH, YMO U e Yacmuubl:
Il. Pa3pabomka memoduKu pacdema u32ubHbix KosebaHul ynpyeux 6anoK

Viccnedyromcs BbIHy#O0eHHbIe KoiebaHus HazpyxeHHoU 6anku ¢ OUCKPemHo cocpedomoYeHHbIMU
maccamu. Pewerus ypasHeHus (1) ciedyem paccmampusams 8 COOMBEMCMBUU C 3aKOHOMEPHOCMAMU

(2) y BbIHYM#Oarowed cusibi
V(. 1) = (&) sin(kt) +y (&) cos(kt). (3)
Sma uckomas nepemeHHas v(x,t) obespamepera no auHeltiHomy napamempy x € [0, [] ¢ 3ameHol
Ha HoByo nepemeHHyto & = x/l, BenuduHa Komopol He npesbiuiaem eouHuyy. Bcredcmsue 3mozo
ucxooHoe ypasHerue (1) 8 coomsemcmauu ¢ popmysamu (2) u (3) npusedém K cucmeme HeoOHOPOOHbIX
ouppepeHyuanbHbIX ypasHeHUl YemBsépmo2o NOPAOKA B KaHOHUYeckom sude [5-15]:

(2)

L (p)—d, (¥) = 9.($), (4)
d,, (@) + L, (w) = 9,(S),
20e |-1(H)=|-2(H)=(:!|(§|;| d(: -f*H, dlz(H)=d21(H)=ﬂ:;;H tp-H  —  COBOKYNHOCMb

duppeperyuansrbx  onepamopos, b=1’k*p[E, g2 =1*k2pF/EI, u=mk, p,=Kyl*/EJ,

6.(0)= l“[qnsin(zq(:n kimico(;)j /EJ L 6,(9)= l“[qﬂ cos(x1§)+k2imiw(;)j /EJ . B 3mux 0603HaveHusx

0doCcmamoyHo NPOCMO pazdesums YpasHeHUsI N0 NepemMeHHbIM ¢(&E) u y(&).
Ha ocHosaHuu cucmembl ypasHeHul (4) noayveHo obujee xapakmepucmuyeckoe ypasHeHue

(14 47) 2%+ 202° + (07 = 28" + 2pu1,) A" = 28°D2% + 42 + B* =0, (5)
®OyHOameHmManbHas cucmema peweHud dupgeperuuanbHbiX ypasHeHul (4) 6ydem cocmosame u3
socbMu PyHKUUU Ui(&), j=1,8. PeweHus 8 obujem Bude byoym maxkumu.

@(&) = Cuy (&) + Couy (§) + Cous (§) + Cpuy (&) + Cous (§) + Coag (8) + Cru, (&) + Cyug (&) +
+a, sin(x,&) + e, cos(x,&) +n,P +1,Q,

w (&) =R (&) + Ryu, (&) + Ry (£) + Ryu, (&) + Ryus (£) + Ryug (8) + Ryu (§)+RU8(§)+
+y,8in(x,¢) + 7, cos(x, &) +6,P +6,Q,
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41,2 n 41,2 n

K > mep(&), u Q:mzmy/(;) asnsromcsi KoHcmanmamu, G, R, (j=1,8), 1,
EJ o EJ =

nz, &1, &2, a1, az, y1, y2 — HEONpeoesiéHHble napamempbl cucmemMbl duddepeHuuaibHbIX ypasHeHud (4),
npuYyem NocsiedHuUe 4Yemsipe ai, az, yi, y2 ONPEOesISIOMCA BbIHYX#OEHHbIM XapaKmepoM KosiebaHud
NYJIbCUPYHOULE20 HA2PY30YHO20 PEXCUMA.

119 nosiHo2o onpedesieHuss Bcex 24-x Heu3BecmHbIX NApamempos Cedyem BOCNO/b308AMbCS
BOCEMbIO HYJ1eBbIMU YC0BUAMU 0718 COBCMBEHHbIX KO1ebaHud, BOCEMbHO YC/I0BUAMU KBUBAICHMHOCMU
0/18 BbIHYXOeHHbIX KoebaHud, BK/IYAaA NOCMOosHHbIE P u Q, U BOCEeMbO 2pAHUYHBIMU YC0BUAMU 015
basku. B Ka4ecmse makoBbix BbI6GUPArOMCS C/Iy4au onepmoz2o sieBo2o KoHua npu & = 0: ¢(0) =0,
°p(0)/0& = 0, w (0) = 0, &’y (0)/0& = 0, u 3aKkpennéHHo20 npasoeo KoHua npu & = 1: ¢(1) =0,
op(1)/0& =0, w(1) =0, oy (1)/0& = 0. B pesynbmame s3mux 3ame4aHuli uckomble GyHKYUU (&) u w(&)
CMaxym aAuHedHo 3aBUCUMBIMU MOJIbKO OmM KOOPOUHAM MOYeK NPUIOHEHUU COCpedomoYeHHbIX Macc

mi(i=1n):
p(&) = f,(&, mg, +m,g, + Mg, +...+ Mg, mlgn+l+ngn+2+m39n+3+"'+mn92n)1
W(§)= f2(§' mlgl+m292+m393+"'+mngn' mlgn+1+ngn+2+m39n+3+"'+mn92n)’

20e gi = (&), g = w(&) (i=1,n). Cocmasnsa Ha ocHoBaHuu ¢opmya (7) cucmemy suHelHbIX
aseebpauyeckux ypasHeHul 8 Kosaudecmse 2n, B3aUMHO O00HO3HAYHO HAxX00amcs 2N Heu3BecmHbIX
nepemerHbIx gi npu j =1,2N . HaldeHHble senuduHbl npu nodcmaxoske 8 popmysibi (6) u (3) ssasromcs

peweHuem V(& ) nocmasneHHol 3adaqu (1) ¢ BbI6PAHHBIMU 2PAHUYHBIMU YCI0BUSIMU.

lll.  ObcyxoOeHue pe3ysibmMamos NPOBEPOYHO20 NpUMepa peasiu3ayuu  pazpabomarHou
MemoOUKU aHaIUMu4YecKoeo pac4yéma

Jlns nposepku pacyéma u Haz2niss0Ho2o Hab/rooeHus cmeweHUl moyek 6asiku Kpy2sio2o ceqeHus
ucnosib3yromesa caedyroujue napamempsi: £ = 2.1-107 H/M?, p = 7800.0 ke/M°, r = 0.03 m, [=2.0m,
F=0.002827433389 M°, k = 8.2 pad./c, k1 = 0.7 pao., Ji = 6.361725125 107 m*, b =0.09989942857,
B=42.14249449, 11 = 312420.0 K2/(M C), o = 38100.00 Ke/M, 1o = 98.32421343, ya = 10.012 K2/(M C),
n=4,m;=30ke/M mz=20Ke/M mz=50ke/M, ms =40 Ke/M, A1 =0.2523020267, 12 =0.1086172913,
A3=0.1086178259, 14 =0.25230225609.

[PAHUYHBIMU YC0BUAMU ABASHOMCS onepmbil s1eBbil KoHey npu & = 0 U #ECMKO 3auemnEHHbId
npasbil npu & = 1. BHeWHsIS UHMeHCUBHOCMb CUsibl Fu(&E, 0) B HA4YA/IbHbIO MOMEHM BpeMeHU OKAa3biBaem
Ha ynpyayro basky cmauuoHapHoe 8o30elicmaue, Bbi3bIBArOWYH e NePBOHAYA/IbHBIU U32ub

& 9%(x;,0)

E(§,0)=4.0-COS(O.7§)—ZmI e (8)

CoenacHo npedcmasseHHol memoouke (1)-(7) nosy4eHo obujee aHanumuyeckoe peuleHue 3aoaqu
06 u3eubHbIX KoslebaHusax ynpyeol basku, Hecywel Ha cebe yembipe OUCKPemHble COCPeOOMOYeHHbIe
MAacckbl 8 MeCMax J1okaauzayuu 6espasmepHsix koopouHam &1 = 0.15, &2 =0.28, E&3=0.7, &4 = 0.8 unu B
pasmepHbix KoopouHamax x1 = 0.30 M, X2 = 0.56 M, x3 = 1.4 M, xa = 1.6 M:
V(&,t) =(-0.00003718313692 *"*sin(A2 x) + 0.0002251546728 €' cos(A2 x) — (9)

-0.0001848892124 e*'* sin(A2 x) —0.0001110831758 e*'* cos(A2 x) —
—-0.0001209836250 €*3* sin(A4 x) + 0.00008829498328 €*3* cos(A4 x) —
—-0.0002672446787 e*3* sin(A4 x) — 0.0002658401291 e*3* cos(A4 X) —
—-1.318697296 10°sin(0.7x) + 0.6374457208 107 cos(0.7x) —2.709231245 107) sin(8.2t)+
+(-0.0002251546727 €*'* sin(A2 x) — 0.00003718313673 e*'*cos(A2 x) —
—0.0001110831755 e*'*sin(A> x) + 0.0001848892 124 e*"* cos(A» x) +
+0.00008829498335 €*3* sin(A4 x) + 0.0001209836250 €*3* cos(Aa x) +
+0.0002658401293 e**sin(Aa x) — 0.0002672446786 e*>* cos(Aa x) —
-0.00005577650056 sin(0.7 x)-1.507082624 10° cos(0.7 x)+6.206059903 107%) cos(8.2t).
Ha pucyHKkax 1 noka3aHb! u3eubHble KonebaHus cpedHel nuHuu 6asku ¢ cocpedomoyeHHbIMU
MAaccamu 8 paziudHble MOMeHMb! BPeMeHU.

20e Be/luquHb! P =

(7)



XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

vig, 0
’ t=0s
04 06 Lg
753(]0"“
1=0.06 s
'l 4 L 1
02 04 06 ' o8 Ly
t=0.08 s
02 04 06 08 Lg
sx10
t=012s
) 01 06 08 o £
SXID"‘
t=0.16s
T T —
0 06 s 1 :
SXID-I‘
t=020s
02 - 06 ﬁll ‘[ g
5.x10 ]
=024 s
g v —
02 06 08 Lg
sx10]
=032 s
T g T T -
02 04 06 08 L
T V7 P et SO
T g T y =
) 02 nad s  *° \ o;: Lg
T t T 1}
02 04 06 08 1 ;
o2 0s t=0.485s o5 L&
02 % 4m086s 08 Lg
-5.x10°*
02 o: 6 08 i
). 4 0 1
t=0.64 s 4
-5 KID'.'
o =072 Log
—5.%10""
=080 s
T g T
I e — R S S L g
t=0.82 s
— t r t !,
02 04 06 o 1 ¢

Figure 1: 32ubHble BbIHYOeHHbIe ynpyaue KonebaHus cpedHell uHuUU 6asiKu ¢ OUCKPEmHo
COCPe0oMOYeHHbIMU MACCAMU B PA3/IU4HbIE MOMEHMbI BPeMeHU HA a U B 00HOU cucmeme KoopouHam
Ha 6

V. 3aknodeHue

Pa3pabomaHa Memoouka pacyéma BbiHYX#OeHHbIX U32UbHbIX KosmebaHul ynpyaux 6anoKk ¢
HenpepbiBHO pacnpedesnéHHol BOOsIb €8 O/IuHbI BHeuWwHel Hazpy3kol U OUCKPemHO 3aKpensieHHbIMU
COCPedomoYeHHbIMU mMaccamu. [losnydeHo obujee peweHue ypasHeHus u3eUubHbIx KosebaHul ynpyeol
6asKu ¢ cocpedomoYeHHbIMU Maccamu nod delicmauemM BHeWHUX CUJT U CUJT BHYMPeHHe20 mpeHus C
onepmod s1e8ol 2paHbHo U KOHCOJIbHO 3auemnéHHol npasod. [1oy4eHbl 2paguyeckue Wimocmpauuu ¢
ouHamudeckol aHumauuel 015 paznudHbIX PU3UYECKUX U 2e0MempuUYeCcKUX NAPAMEempPoB MexaHu4eckux
06beKkmos.

V3 aHanusa npoBedeHHbIX YUC/IeHHO-aHAUMUYEeCKUX UCNbImaHul caedyem, 4Ymo BHewHuUe
Ha2py3Ku, CocpedomoYeHHbIe MAcchbl U MOOEJIb Ynpy2020 0ephopMupOBaHUs, NpedsioxeHHas B.doemom,
0Ka3bIBArOM CYyUleCcmBeHHoe BUSHUE Ha u32ubHble ynpyeue KoiebaHus 6asiku.
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THE ROLE AND IMPORTANCE OF STANDARDIZATION IN OPTIMIZING ENTERPRISE OPERATIONS
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Abstract

In the context of globalization, digital transformation, and Industry 4.0, the standardization
of business processes has become a key factor in improving enterprise efficiency, quality, and
competitiveness. The purpose of this study is to analyze the role and importance of standardization
in optimizing enterprise operations and to identify the mechanisms through which it enhances
performance, coordination, and innovation. The research is based on a synthesis of theoretical
frameworks and empirical findings from manufacturing, logistics, and information system studies,
with particular attention to business process standardization (BPS) models, ISO 9001 quality
frameworks, and digital integration practices.

The results demonstrate that standardization significantly improves operational efficiency
by minimizing waste and errors, strengthens quality management and risk control, and enhances
coordination through unified procedures and data systems. Furthermore, standardized processes
facilitate knowledge transfer, employee training, and organizational scalability, while serving as a
foundation for continuous improvement and technological innovation. However, the study also
emphasizes the need to balance standardization with flexibility to avoid excessive rigidity and
support adaptability in dynamic environments.

In conclusion, standardization is identified as a strategic management tool that links
efficiency, reliability, and innovation. Its effective implementation contributes to sustainable
enterprise performance and long-term competitiveness.

Keywords: standardization, business process management, operational efficiency, quality
management, Industry 4.0, enterprise optimization.

Introduction

In the era of globalization, digital transformation, and Industry 4.0, enterprise operations have
become more complex, interconnected, and dynamic than ever before. Modern organizations operate
within extensive global value chains that integrate suppliers, customers, and partners across different
regions, industries, and technological platforms. The growing adoption of advanced digital technologies
such as artificial intelligence (Al), the Internet of Things (loT), automation, and big data analytics has
revolutionized how enterprises produce, communicate, and compete [1]. These technologies enable
faster decision-making, predictive maintenance, and real-time data exchange but also create new
challenges related to system interoperability, process alignment, and quality consistency. As companies
expand and digitize, they face increasing pressure to coordinate diverse activities, ensure compliance
with international standards, and maintain operational excellence across all business units. Within this
context, standardization emerges as a cornerstone of modern enterprise management, providing the
structure and stability necessary to manage complexity, enhance productivity, and ensure sustainable
growth [2].

Despite the remarkable progress brought by technological innovation and global integration, many
enterprises still encounter fundamental operational challenges. Process fragmentation, inconsistent
documentation, and unaligned procedures frequently lead to duplication of efforts, miscommunication,
and inefficiencies across departments and subsidiaries. The absence of unified operational standards
often results in varying interpretations of procedures, delays in decision-making, and quality
inconsistencies in products or services. Moreover, a lack of standardized data management systems
hinders information exchange between platforms and divisions, causing interoperability issues that
reduce transparency and real-time control [3]. These problems are particularly visible in large, diversified
organizations or multinational corporations, where different branches may operate under varying
national regulations and management systems. As a result, enterprises may experience increased costs,
reduced customer satisfaction, and slower responses to market shifts. Therefore, addressing these
inefficiencies through comprehensive and well-implemented standardization has become a strategic
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necessity rather than a procedural choice.

The purpose of this article is to analyze the role and importance of standardization in optimizing
enterprise operations, focusing on how systematic and integrated standardization of business processes,
data, and management systems enhances efficiency, quality, and coordination. Standardization is not
merely an administrative or requlatory exercise; it represents a powerful strategic approach to improving
enterprise performance and competitiveness [4]. By defining clear frameworks, shared procedures, and
unified data practices, standardization enables organizations to align their workflows, streamline
communication, and ensure consistency across all levels of operation. It serves as a bridge between
strategy and execution, transforming complex operational structures into coherent systems that deliver
reliable and measurable results. Furthermore, effective standardization reduces variability, minimizes
errors, and promotes predictability in performance key factors for enterprises seeking to maintain
stability while adapting to changing market conditions.

This article also emphasizes that standardization extends beyond internal optimization. It
facilitates coordination and collaboration across the broader supply chain, enhancing interoperability
between enterprises and external partners. In a globalized economy, where organizations depend on
multiple stakeholders, vendors, and digital systems, shared standards ensure that processes, data, and
products meet common expectations. International frameworks such as ISO 9001 (quality management)
and ISO 14001 (environmental management) exemplify how standardization promotes operational
excellence and sustainability simultaneously. When integrated with digital transformation initiatives,
standardization becomes a catalyst for smarter, data-driven, and more agile enterprises [5]. It supports
innovation by providing a stable foundation for experimentation and continuous improvement while
ensuring that new solutions are scalable, measurable, and compatible with existing systems.

The discussion in this article draws upon recent academic research and empirical case studies from
various sectors including manufacturing, logistics, and information systems to demonstrate that
standardization is both a technical framework and a managerial philosophy. Studies consistently show
that enterprises adopting structured standardization practices experience measurable gains in
productivity, cost reduction, and process reliability. For example, research on large manufacturing firms
in Kenya revealed that standardized business processes explained over 72% of the variance in operational
performance, proving the direct link between process standardization and competitive advantage.
Similarly, in the logistics sector, the implementation of national and international standards has
improved interoperability, reduced delays, and enhanced coordination across complex supply networks.
These findings underscore that standardization, when effectively designed and executed, produces
tangible benefits regardless of an enterprise’s size, industry, or geographical context.

The main goal of this article is therefore to explore how enterprises can leverage standardization
as a strategic enabler of operational excellence. Specifically, it aims to show that standardization not
only ensures compliance and procedural uniformity but also drives performance improvement,
innovation, and sustainable competitiveness. Well-structured standardization systems ranging from
process documentation and workflow automation to integrated quality management and digital data
frameworks allow organizations to make decisions based on accurate, consistent, and timely
information. This, in turn, enhances coordination, accountability, and adaptability at both the
operational and strategic levels.

To fulfill this goal, the article addresses two central research questions. First, what role does
standardization play in optimizing enterprise operations? This question focuses on understanding the
mechanisms by which standardization contributes to greater efficiency, quality assurance, and
coordination within and across organizations. Second, how does standardization contribute to
performance improvement, risk reduction, and innovation? This question examines the broader strategic
and developmental effects of standardization, including its capacity to mitigate uncertainty, promote
knowledge sharing, and foster continuous improvement. By addressing these questions, the article aims
to provide a comprehensive understanding of standardization not only as a control mechanism but as a
dynamic and evolving process that supports sustainable enterprise development in a rapidly changing
global economy.

Theoretical Background

Standardization in enterprise management refers to the process of establishing and applying
agreed-upon rules, procedures, and specifications to ensure consistency, compatibility, and efficiency
across all organizational activities. According to the International Organization for Standardization
(ISO), a standard is a documented agreement that provides uniform technical or management criteria to
guide processes, ensure quality, and promote interoperability. Within modern enterprises,
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standardization is more than a compliance requirement it is a strategic management practice that
defines how work is planned, executed, and evaluated to achieve operational excellence [1, 6].

From the perspective of Business Process Management (BPM), standardization involves designing
business processes to minimize unnecessary variation while maintaining flexibility for continuous
improvement. It ensures that similar tasks are performed consistently, with clearly defined inputs,
procedures, and outputs. In BPM literature, standardization is seen as a key driver of process
optimization, allowing organizations to identify inefficiencies, reduce redundancy, and achieve uniform
performance across departments or business units. This consistency provides the foundation for reliable
performance measurement and data-driven decision-making, both of which are essential for sustainable
growth.

Standardization can occur at several interconnected levels within an enterprise. Product
standardization focuses on creating uniform specifications and quality criteria to ensure consistent
product features across markets. Process standardization defines clear workflows and operating
procedures that reduce variability in task execution and enhance reliability. Documentation
standardization harmonizes report formats, manuals, and communication templates to improve
traceability and organizational transparency [7]. Data standardization ensures that information is
recorded, stored, and exchanged using consistent formats and terminologies, supporting integration
across digital systems. Finally, governance standardization establishes unified management rules,
performance indicators, and decision-making frameworks that align operations with corporate strategy.
Together, these levels of standardization create a structured environment that supports efficiency,
accountability, and organizational learning.

In organizational systems, standards play a vital role as tools of coordination, communication, and
control. They serve as a shared reference framework for employees, departments, and external partners,
ensuring that all stakeholders operate according to the same expectations and procedures. This shared
understanding reduces uncertainty, enhances collaboration, and maintains consistent quality across all
areas of operation, even in complex or geographically distributed enterprises. By setting clear
expectations and measurable criteria, standards allow management to monitor performance effectively
and ensure compliance with both internal policies and external regulations [8].

The significance of standardization becomes particularly evident when viewed through established
management frameworks such as Total Quality Management (TQM), Lean Management, and
Continuous Improvement (PDCA). In TOM, standardization ensures that quality is embedded at every
stage of production or service delivery, rather than being inspected at the end. In Lean Management,
standardized work represents the most efficient method currently known for completing a task and
serves as the baseline for identifying and eliminating waste. Similarly, in the PDCA cycle, the Plan-Do-
Check-Act process depends on standardized operations to enable accurate measurement, evaluation,
and iterative improvement. Without standardized processes, continuous improvement initiatives would
lack the consistency needed for meaningful assessment [9].

Ultimately, standards act as both a stabilizing and enabling mechanism within organizational
systems. They provide the order and predictability necessary for effective control while creating a
foundation for experimentation, learning, and innovation. In today’s dynamic and digitally driven
enterprises, this dual role is crucial: standardization ensures reliability and scalability, while at the same
time enabling adaptability and creativity. Therefore, standardization should be understood not as a
constraint but as a catalyst that drives operational optimization, enhances communication, and fosters
a culture of continuous improvement across the enterprise.

Mechanisms Linking Standardization and Operational Optimization

Standardization serves as a strategic and structural mechanism that directly links organizational
design, process management, and overall performance improvement. It functions as the backbone of
operational optimization by reducing uncertainty, harmonizing workflows, and ensuring that every
organizational activity adheres to consistent, efficient, and measurable principles. By influencing
efficiency, quality, coordination, and organizational learning, standardization enables enterprises to
achieve sustainable improvements in productivity, reliability, and innovation. In a modern business
environment characterized by rapid technological progress, competitive pressures, and global
interdependence, standardization acts not merely as a set of procedural rules but as a strategic enabler
of enterprise resilience and continuous growth [10].

One of the most immediate and tangible benefits of standardization lies in efficiency and cost
reduction. Clear and repeatable processes eliminate unnecessary variation, reduce duplication, and
streamline task execution. When processes are standardized, employees understand exactly how tasks
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should be performed, reducing ambiguity and ensuring that work is carried out in the most efficient
manner. This leads to shorter cycle times, smoother transitions between operations, and more effective
use of resources. In manufacturing industries, standardized work practices have been shown to enhance
productivity by improving line balancing, reducing setup times, and minimizing idle time. These structured
procedures allow for better monitoring of performance, identification of bottlenecks, and systematic
waste reduction key principles also found in lean production and total quality management. In the
logistics and supply chain sector, standardized transportation, warehousing, and documentation
processes facilitate seamless coordination between multiple actors in the value chain [11]. They reduce
administrative errors, improve tracking accuracy, and enable faster product movement from suppliers to
customers. As a result, enterprises benefit from predictable operations, reduced costs, and higher
customer satisfaction. Standardization, therefore, transforms efficiency from a one-time achievement
into a continuous and measurable process of improvement.

Beyond efficiency, standardization plays a critical role in quality assurance and risk management,
serving as the foundation for consistent and reliable output. When processes are clearly defined,
controlled, and continuously monitored, variability is reduced, and the likelihood of defects or
nonconformities decreases significantly. This not only ensures that products and services meet
established requirements but also enhances customer trust and brand reputation. The ISO 9001 quality
management framework exemplifies how standardization can institutionalize quality within an
organization [12]. By emphasizing documentation, risk-based thinking, and evidence-driven evaluation,
ISO 9001 integrates preventive quality assurance into everyday operations. Under this system, every
process is defined, measured, and reviewed, enabling early identification of deviations and quick
corrective actions. This proactive approach shifts the focus from fault detection to fault prevention,
which strengthens compliance, operational reliability, and organizational resilience. In industries with
high regulatory demands, such as pharmaceuticals, energy, or food production, standardized quality
procedures also help meet legal and safety requirements, protecting both consumers and corporate
reputations. Thus, standardized quality systems create a closed feedback loop where learning from errors
leads directly to process refinement and continual improvement [13].

An equally vital function of standardization lies in enhancing coordination and communication
within and beyond the enterprise. Large or geographically dispersed organizations often suffer from
communication breakdowns due to inconsistent terminology, incompatible data formats, and divergent
reporting practices. Standardization addresses these barriers by creating a shared operational language
that promotes mutual understanding and cooperation among different departments, branches, and
partners. Standardized data structures and reporting templates improve transparency, allowing
managers to compare performance metrics across units and make informed decisions quickly. The impact
of this coordination extends beyond internal communication: in an interconnected global economy, inter-
organizational standardization fosters collaboration and interoperability along entire value chains. For
example, in the context of Industry 4.0, reference architectures such as RAMI 4.0 (Reference
Architectural Model for Industry 4.0) establish common principles for communication between machines,
software, and human operators. These digital standards enable real-time data sharing and
synchronization across production systems, suppliers, and customers, leading to smarter, more
responsive enterprises [14]. The ability to exchange and interpret information seamlessly reduces
transaction costs, prevents duplication of work, and enhances overall operational agility. As a result,
standardization serves not only as a coordination tool but also as a catalyst for integrated and intelligent
enterprise ecosystems.

In addition to improving efficiency, quality, and coordination, standardization supports knowledge
transfer, training, and innovation. Well-structured and documented standards capture organizational
know-how and transform tacit knowledge into explicit, shareable forms. This ensures that critical
expertise is not lost when employees leave or when new technologies are introduced. It also accelerates
the onboarding process for new personnel, as standardized guidelines provide clear instructions and
expectations. Furthermore, the ability to replicate successful practices across departments or subsidiaries
allows organizations to scale operations without compromising quality or efficiency [15]. This scalability
is particularly important for enterprises expanding internationally, where standardization ensures
consistent performance across different markets and regulatory contexts. However, while
standardization stabilizes operations, excessive rigidity can hinder creativity and adaptability. Therefore,
organizations must strike a balance between maintaining structured consistency and allowing flexibility
for innovation. Leading enterprises adopt a dynamic approach to standardization, continuously updating
their frameworks through feedback loops, performance analysis, and technological advances. By doing
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so, they transform standards from static rules into living documents that evolve alongside innovation.
Continuous improvement methodologies such as the Plan-Do-Check-Act (PDCA) cycle illustrate this
principle, showing how standardization and innovation can coexist in a mutually reinforcing cycle of
learning and enhancement [16].

The mechanisms linking standardization and operational optimization operate across several
interconnected dimensions efficiency, quality, coordination, and innovation. Together, these elements
form an integrated system that enhances enterprise performance and resilience. Standardization
reduces costs and waste, ensures consistent quality, improves communication across complex networks,
and enables the transfer and renewal of organizational knowledge. More importantly, it transforms from
a static procedural framework into a dynamic management system that continuously evolves to meet
new challenges. When strategically implemented, standardization not only stabilizes operations and
mitigates risks but also provides the foundation upon which innovation, scalability, and long-term
competitiveness can flourish. In a world defined by rapid change and digital interconnectivity,
standardization thus stands as both a pillar of stability and a driver of sustainable progress for modern
enterprises.

Empirical Evidence and Case Insights

Empirical studies conducted across various industries consistently demonstrate that
standardization plays a crucial role in optimizing enterprise operations by improving efficiency, quality,
and coordination. Research in manufacturing, logistics, and information systems provides concrete
evidence that standardized processes and frameworks enhance performance, reduce risks, and enable
better decision-making. These case insights not only confirm the theoretical benefits of standardization
but also reveal how its impact varies across organizational and national contexts.

One of the most notable examples of the relationship between standardization and operational
performance comes from the manufacturing sector. A 2022 study on large manufacturing firms in Kenya
found that business process standardization accounted for 72.6% of the variance in operational
performance, highlighting its powerful influence on productivity and competitiveness. The research
identified documentation and data management as the most significant contributors to improved
performance, followed by collaboration and communication practices [17]. Firms with well-documented
and standardized workflows achieved higher levels of consistency, lower production costs, and greater
flexibility in responding to market changes. These findings underline the importance of establishing clear
operational guidelines, maintaining uniform data systems, and fostering shared practices across
departments. They also suggest that even in developing economies, where resources and infrastructure
may be limited, standardization provides a strong foundation for sustainable growth and efficiency.

In the logistics and transportation sector, empirical evidence also highlights the value of
standardization as a tool for interoperability and integration. Enterprises involved in supply chain
management face challenges related to the coordination of multiple actors, systems, and regulatory
frameworks. To address these challenges, national and international standardization efforts have been
established to harmonize processes, documentation, and technical requirements. For instance, the
creation of logistics standards and technical committees such as those under the International
Organization for Standardization (ISO) and national bodies has improved the synchronization of freight
forwarding, warehousing, and transport systems [18]. These standards enable companies to operate
more efficiently across borders by reducing administrative barriers, improving data exchange, and
ensuring compliance with safety and quality regulations. In turn, this fosters transparency, reliability, and
collaboration throughout the supply chain, leading to improved service delivery and cost efficiency.

The role of standardization is equally evident in the field of information systems and digital
management. As enterprises adopt data-driven decision-making, standardized data management
platforms have become essential for ensuring accuracy, interoperability, and security. Studies show that
when organizations apply uniform data formats, coding systems, and communication protocols, they can
integrate multiple information sources and achieve higher decision-making accuracy. Standardized
information systems reduce data redundancy and facilitate real-time analytics, which enhances
forecasting, resource allocation, and performance monitoring [19]. For example, the implementation of
enterprise resource planning (ERP) systems based on standardized process models allows companies to
unify financial, production, and logistics data, resulting in faster and more informed managerial
decisions. Moreover, digital standardization supports compliance with data protection regulations and
improves coordination across global operations.

When comparing internal and external standardization, research shows that both forms contribute
to enterprise optimization, but in different ways. Internal standardization, which focuses on aligning
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processes, data, and documentation within a single organization, primarily enhances efficiency, quality,
and control. It ensures that all departments work toward common objectives using consistent procedures
and performance metrics. External standardization, on the other hand, extends these benefits beyond
the enterprise to include suppliers, customers, and regulatory bodies. It promotes interoperability across
entire industries and supply chains, enabling smoother transactions, shared innovation, and collective
compliance with international standards. The combination of internal and external standardization thus
creates a seamless flow of operations that strengthens both competitiveness and collaboration [20].

Differences also emerge when comparing the effects of standardization in developed and
developing economies. In developed economies, where technological infrastructure and institutional
frameworks are more advanced, standardization often focuses on innovation, digital transformation,
and sustainability goals. Enterprises in these contexts use standardization to integrate emerging
technologies such as automation, artificial intelligence, and smart manufacturing systems. In contrast,
in developing economies, the primary focus of standardization tends to be on improving operational
efficiency, reducing costs, and achieving basic quality assurance. However, as the Kenyan manufacturing
study demonstrates, the impact of standardization on performance can be equally strong in resource-
constrained environments when properly implemented and supported by management commitment.

The empirical evidence confirms that standardization is a universal enabler of enterprise
optimization, regardless of industry or geography. Whether through documented processes in
manufacturing, harmonized logistics procedures, or standardized information systems, the application
of common frameworks and rules enhances coordination, improves quality, and enables informed
decision-making. The comparative insights further suggest that while the scope and sophistication of
standardization may differ between contexts, its core function to bring order, reliability, and continuous
improvement to enterprise operations remains constant across all economic and technological settings.

Challenges and Limitations of Standardization

While standardization is universally acknowledged as a cornerstone of operational optimization,
its implementation within complex organizations is rarely straightforward. The very structures that
create order, consistency, and predictability can, if poorly managed, inadvertently limit flexibility,
creativity, and responsiveness. The challenge for contemporary enterprises lies in finding the delicate
balance between uniformity and adaptability, ensuring that standardized procedures act as enablers of
excellence rather than barriers to innovation. To achieve this balance, leaders must recognize and
strategically address several key limitations: excessive rigidity and bureaucracy, employee resistance to
change, high implementation and maintenance costs, and the tension between global coherence and
local adaptability.

One of the most common risks in enterprise standardization initiatives is excessive rigidity or
bureaucracy. When organizations impose standards too rigidly, they may unintentionally suppress
creativity, slow down decision-making, and burden employees with unnecessary layers of administrative
control. Over-standardization can lead to a “one-size-fits-all” approach that disregards the distinctive
needs of departments, industries, or customer segments. This rigidity may hinder responsiveness to
market dynamics, technological advancements, or customer feedback, leaving enterprises vulnerable in
competitive environments. In innovation-driven industries such as technology, design, and professional
services excessive standardization can stifle experimentation and discourage employees from developing
creative solutions. Employees may feel constrained by rigid protocols that limit their professional
Jjudgment and problem-solving capacity. Therefore, while standards provide a vital operational
foundation, they must remain flexible, adaptive, and open to refinement [6]. A living standard regularly
updated to reflect organizational growth, technological evolution, and market trends offers stability
without stagnation, ensuring that standardization serves as a platform for innovation rather than a
constraint on it.

A second major challenge is resistance to change among employees, which is often rooted in
organizational culture and human behavior. Implementing new standards typically requires employees
to abandon established routines, adopt unfamiliar technologies, or adjust to more structured ways of
working. For many, this shift can generate anxiety, skepticism, or even passive opposition. Some
employees perceive standardization as a threat to their autonomy or expertise, fearing that it may reduce
their individual influence or creativity. Resistance may also arise when the rationale behind new
standards is poorly communicated or when employees are excluded from the design and decision-making
process. Successful organizations address this challenge by adopting a participatory approach involving
employees at all levels in the formulation, testing, and refinement of standards. Providing training,
transparent communication, and change management programs helps employees understand that
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standardization is not about control, but about empowerment, efficiency, and safety. When people see
how standards make their work easier, more predictable, and more effective, they are far more likely to
embrace them. Establishing a culture where standardization is viewed as a shared responsibility not a
top-down mandate is essential for long-term compliance and cultural alignment [8].

Another significant limitation is the cost of implementation and maintenance, which can be
especially challenging for small and medium-sized enterprises (SMEs) or organizations in resource-
constrained settings. Developing, documenting, and institutionalizing standardized procedures requires
substantial investment in time, expertise, and technology. Furthermore, maintaining these systems
involves continuous monitoring, audits, updates, and training all of which demand sustained financial
and managerial commitment. Adopting internationally recognized standards such as ISO 9001 (quality
management) or ISO 14001 (environmental management) often entails certification fees, external
consultancy costs, and recurring compliance assessments. If these expenses are not carefully planned or
Justified by tangible performance improvements, they can outweigh the perceived benefits, leading to
“standardization fatigue” or budgetary strain. To mitigate this, enterprises should treat standardization
as a phased, value-driven process focusing first on high-impact areas such as safety, quality control, or
information management, before expanding to less critical domains. Moreover, the use of digital tools
and automation technologies can significantly reduce the administrative burden of maintaining
standards by streamlining data collection, monitoring compliance in real time, and generating
performance analytics to guide decision-making.

A further and often overlooked challenge lies in balancing global standardization with local
innovation and adaptation. For multinational corporations or organizations operating across diverse
cultural, legal, and economic environments, applying uniform standards can be complex. While global
standards promote consistency, efficiency, and brand integrity, they may not always align perfectly with
local regulations, labor practices, or market conditions. Excessive uniformity can diminish local initiative,
hinder responsiveness to customer preferences, and limit the organization’s ability to innovate within
specific contexts. To address this, enterprises should adopt a modular or hybrid approach to
standardization establishing global “core standards” for critical areas such as quality, safety, and data
management, while allowing regional or local branches the flexibility to tailor non-core processes. This
“glocalization” model ensures coherence at the corporate level while empowering local units to adapt to
their operational realities. It also encourages innovation from the bottom up, as local teams can test and
refine practices that, if successful, may later be incorporated into the global standard framework.

In addition, there is the challenge of sustaining relevance over time. Standards that once provided
competitive advantage can become obsolete as technologies and market demands evolve. Static
standards risk losing alignment with strategic goals, particularly in industries undergoing rapid digital
transformation. Hence, organizations must adopt continuous improvement mechanisms such as the
Plan-Do-Check-Act (PDCA) cycle to review and update standards regularly. Integrating feedback from
employees, customers, and performance metrics ensures that standards remain practical, efficient, and
aligned with emerging trends.

The challenges and limitations of standardization arise from the fundamental tension between
order and adaptability. While structured systems bring clarity and control, excessive rigidity can inhibit
creativity and slow innovation. Resistance to change, high implementation costs, and the complexity of
balancing global consistency with local responsiveness further complicate the process. Overcoming these
barriers requires a balanced, participatory, and adaptive approach one that embeds standardization
within a culture of continuous learning, open communication, and shared accountability. When managed
strategically, standardization evolves from a restrictive framework into a dynamic organizational
philosophy that supports both efficiency and innovation. Rather than constraining progress, it becomes
a driving force for sustainable improvement, enabling enterprises to thrive in an ever-changing global
business landscape.

Strategic and Practical Recommendations

To maximize the benefits of standardization and avoid its potential pitfalls, enterprises must
approach it as a strategic and continuous management process rather than a one-time administrative
task. Successful implementation requires clear planning, employee engagement, integration with digital
and quality systems, and ongoing monitoring to ensure that standards remain relevant and effective. The
following strategic and practical recommendations outline how organizations can strengthen their
standardization efforts to optimize operations and sustain competitive performance.

The first and most essential step is to establish a Standardization Action Plan (SAP) with clearly
defined goals, key performance indicators (KPIs), and regular review cycles. A formal SAP ensures that
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standardization initiatives are aligned with the enterprise’s strategic objectives and operational needs. It
should include a detailed inventory of processes to be standardized, timelines for implementation,
responsibilities of process owners, and measurable outcomes such as reductions in rework, lead times, or
defect rates. The plan must also incorporate review and update mechanisms to keep standards current
as technologies, regulations, and business models evolve. Periodic evaluations such as quarterly or annual
audits help verify whether the established standards are being followed and whether they continue to
deliver measurable performance improvements. By institutionalizing this structured approach,
enterprises can manage standardization systematically, ensuring both accountability and adaptability
over time.

Next, organizations should integrate standardization into enterprise digital systems and quality
management frameworks. In the age of Industry 4.0, digital transformation has expanded the
possibilities for implementing and monitoring standardized processes in real time. Integrating
standardization with enterprise resource planning (ERP) systems, manufacturing execution systems
(MES), and quality management systems (QMS) allows for automated tracking of compliance,
performance metrics, and deviations. For example, digital workflows can ensure that every task follows
approved procedures, while real-time dashboards can visualize process consistency and identify areas for
improvement. Aligning standardization efforts with internationally recognized frameworks such as ISO
9001 or ISO 14001 further strengthens the enterprise’s commitment to quality and sustainability. This
integration not only enhances operational transparency but also enables faster decision-making and
continuous alignment between standardized processes and strategic goals.

A third key recommendation is to train employees and promote a culture of continuous
improvement. Standardization can only be effective when it is understood and supported by the people
who apply it daily. Employees must be trained not only on specific procedures but also on the rationale
and benefits of standardization, such as improved safety, efficiency, and quality. Involving staff in the
development and revision of standards fosters a sense of ownership and accountability, which
significantly reduces resistance to change. Furthermore, cultivating a culture of continuous improvement
(Kaizen) encourages employees to view standards as dynamic guidelines rather than rigid rules. Regular
feedback sessions, suggestion systems, and cross-departmental workshops can help identify
opportunities for refinement, ensuring that standards evolve with the organization’s growth and external
environment.

Finally, enterprises should use data analytics and decision-support systems to monitor and optimize
standardized processes. Modern analytics tools allow organizations to gather real-time performance
data, detect inefficiencies, and make evidence-based improvements. By analyzing key metrics such as
process cycle time, error frequency, or resource utilization, decision-makers can determine whether
current standards are achieving desired results or need adjustment. Predictive analytics can even
anticipate deviations or risks before they occur, enabling proactive process control. In this context,
decision-support systems become powerful allies of standardization, turning static procedures into
adaptable, data-informed management systems that drive continuous optimization.

Effective standardization requires a deliberate balance between structure and flexibility, strategy
and practice. Establishing a comprehensive Standardization Action Plan, embedding standardization
within digital and quality frameworks, investing in employee training, and leveraging data analytics are
all critical steps toward sustainable operational excellence. When implemented holistically, these
strategies transform standardization from a compliance-oriented exercise into a strategic engine for
efficiency, innovation, and long-term competitiveness in the modern enterprise environment.

Conclusion

Standardization has firmly established itself as a strategic driver of operational excellence, serving
as a vital link between efficiency, quality, innovation, and coordination in modern enterprises. In an era
marked by globalization, digital transformation, and technological disruption, enterprises must manage
increasingly complex systems, processes, and partnerships. Standardization provides the structure and
stability needed to navigate this complexity. By establishing clear procedures, unified data architectures,
and consistent management practices, it lays the groundwork for reliable performance, cost
optimization, and sustainable growth. Through its systematic approach, standardization minimizes
waste, reduces risks, and ensures high levels of product and service quality, while simultaneously
enhancing communication and collaboration across departments, subsidiaries, and partner networks. It
bridges the gap between strategy and execution transforming organizational processes into cohesive,
transparent, and measurable systems that can be continuously refined and optimized.

The integration of standardization into business process management (BPM), quality management
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systems, and digital platforms transforms it from a static set of compliance rules into a dynamic, self-
improving mechanism for organizational learning and innovation. When standardization becomes an
integral part of enterprise governance, it encourages accountability, data-driven decision-making, and
operational transparency. This integration allows organizations to react more effectively to market
changes, technological disruptions, and evolving customer demands. Moreover, standardization fosters
cross-functional collaboration and knowledge sharing by providing a common language that aligns
technical teams, management, and external stakeholders. As a result, enterprises achieve higher agility,
scalability, and resilience qualities essential for long-term competitiveness in the global marketplace.

The implications for modern management practice are clear: standardization should not be
regarded as a one-time compliance exercise, but rather as a continually evolving management
philosophy. Enterprises must understand that standards are not rigid constraints but flexible frameworks
that guide consistency while allowing adaptation. To remain effective, standards should be regularly
reviewed, updated, and aligned with technological innovations and emerging industry best practices. In
rapidly changing business environments, this means adopting an iterative approach where feedback
loops and continuous improvement mechanisms ensure that standardization evolves alongside the
organization’s growth and digital maturity. Companies that embed standardization into their strategic
planning, organizational culture, and technological infrastructure are far better equipped to maintain
operational excellence and strategic agility. They can respond faster to disruptions, ensure smoother
digital integration, and sustain performance across diverse markets and production systems.

Looking ahead, future research and managerial focus should explore how emerging technologies
particularly artificial intelligence (Al), machine learning, digital twins, and Industry 4.0 frameworks are
reshaping the landscape of enterprise standardization. These technologies offer new opportunities for
automating the creation, implementation, and monitoring of standards. For example, Al-driven systems
can analyze process data to detect deviations from established standards and recommend optimized
workflows, while digital twins can simulate standardized operations in real time to test efficiency or
quality improvements. At the same time, these advancements introduce new challenges related to data
governance, cybersecurity, and the rapid evolution of digital standards. The increasing interconnectivity
of systems means that standards themselves must become more adaptive and intelligent capable of
updating automatically as technologies and market conditions change. Understanding how human
expertise, artificial intelligence, and digital platforms can coexist within standardized systems will be
crucial for building the next generation of flexible, smart, and self-optimizing enterprises.

In conclusion, effective standardization functions simultaneously as a stabilizing force and a
catalyst for innovation. It provides the foundation for consistency and reliability while enabling
continuous learning, technological integration, and organizational adaptability. When strategically
managed, standardization not only streamlines operations and eliminates inefficiencies but also
strengthens an enterprise’s ability to innovate, scale, and lead in an increasingly interconnected and
technology-driven world. By embracing standardization as a dynamic, evolving process, modern
enterprises can achieve a balance between stability and agility transforming standards from mere
compliance tools into engines of sustainable competitiveness and long-term excellence.
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Abstract

The article discusses the current problems of standardization in Kazakhstan. Modern
problems of standardization are related to adaptation to international standards and the
introduction of new technologies. The key challenges are: the need to modernize and revise
existing standards, ensure their compliance with international requirements, develop a system of
technical regulation, as well as professional development of specialists in this field.

AHHOmMayus

B cmamabe paccmMampusaromcs CoBpemMeHHble NpobaemMsl CmaHoapmu3ayuu 8 Kazaxcmade.
CoBpemeHHble npobsiembl CMaHAapmu3auuu CBA3aHbl ¢ adanmayuel K Mex0yHapOOHbIM
cmaHoapmam U BHeOpeHuemM HOBbIX MmexHo/oeul. K/oyeBbiMU  BbI30BAMU  SBJISHOMCA:
Heobxo0umMocmb MOOEpPHU3AUUU U NepecmMompd CyWecmByrouux cmaHdapmos, obecneyeHue ux
coomBemcmBusl  Me#OyHApOOHbIM — MpPeboBaHusM,  passuMuUe CUCMeMbl  MEXHUYeCKo20
peay/IupoBaHuUS, d MAkx e NOBbIWEHUe KBAJUupuUKayuu cneyuaaucmos 8 smol obiacmu.

Keywords: standardization, standardization problems, information system, competitiveness,
product lifecycle.

Knoyesble c1oBa: cmaHoapmusayus, npobsiemsl CMAaHoapmu3auuy, UHGOPMAUUOHHAS
cucmema, KOHKYpeHmocnoCobHOCMb, HU3HEHHbIU YUK NPOOYKYUU.

Ha cospemeHHOM 3mane npobsiemMbl CMaHOapmu3ayuu CBS3aHb! € BbICOKOU CKOPOCMbHO pa3BUMUS
HoBbIx mexHonoeul (ocobeHHo 8 cpepe UT), HEObXOOUMOCMB 2APMOHU3AUUU  HAUUOHA/bHBIX U
MeXOYHApOOHbIX CMAHOApPMOoB, A MAkx e C OUeHKol Kayecmaa npooyKuuu U yciye, 4mo mpebyem
NOCMOAHHO20 0OHOB/ICHUS U COBEPWIEHCMBOBAHUS HopmamusHolU 6asbl.  Kirodesble 3adaqu
BK/ItO4arom obecneveHue — Kadsecmsa U 6@30NACHOCMU, YCKOpeHue  UHHoBauud, NoBbILLEHUE
KOHKYpeHmocnocobHocmu npooykuyuu u obecneqyeHue eduHcmaa usmepeHud.

Ha cospemeHHOM 3mane cmaxoapmusauyus Cmaakusaemcs ¢ paoomM BbI30808, 00YC108/1CHHbIX
6bICMPbIMU MEXHOJI02UYECKUMU U3MEHeHUAMU, 2/10banuzayuel pbIHKoB U yugdposol mpaHcpopmayuel

[1].

OcHoBHble npobsiembi 8 0b1acmu cmandapmu3ayuu

bbicmpoe passumue mexHosnoaul: CKOPOCMb NOABICHUS HOBbIX MexHo1o02ull (UCKYCCMBEHHbIU
uHmesnnekm,  MHmepHem  Bewel, buomexHoso2uU)  onepexaem  meMnbl  paspabomku
coomsemcmBayYrWUX cmaqoapmos. 3mo co30daem Npasosble U mexHU4Yeckue npobesibl, 3amedsisem
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BHeOpeHuUe UHHOBAyul u mMoxem npuBooums K npobiemam cosmecmumocmu. CmaHoapmel 4acmo
omcmarom om CmpemMumesibHo20 pa3sumus UHHoBauul, ocobeHHo 8 IT-cgepe.

[apMoHU3auus Mex0yHapoOHbIX U HAUUOHA/IbHbIX CMAHOAapMOoB. [[apMOHU3AUUS MEXOYHAPOOHbIX
U HAUUOHA/IbHbIX CMAHOdPMOB - 3MO NPOYECC NPuBEOeHUs HAUUOHAJbHbLIX CMAaHAapmos B
coomsemcmaue ¢ Mex0yHapOOHbIMU, YMOobbl obecne4ums B3aUMO3aMeHsIeMOCMb NPOOYKUUU U YCI1ye,
a Mmakxe B3aUMHoe NPU3HaHUe pe3ysibmamos UCNbIMAHUl. 3mo cnocobcmayem  CHUMEeHU
mexHu4Yeckux 6apbepos, pasBUMUK Me#OyHAPOOHOU MOpP2oBIU U COMPYOHUYECMBd, a MAakMe
nosbiWeHuo Kadecmaa u 6esonacHocmu. Cywecmsyrom pas/iuyus 8 nooxoodx K MexHUYecKomy
pPe2yJIUPOBAHUID U Uesax CMaHoapmusauuu mexoy cmpaHamu (Hanpumep, 8 cmpaHax CHI).
HedocmamoyHass  C02s1acoBaHHOCMb — CMAHOAPMOB  PA3HbIX CmpaH co3daem  bapbepbl 0515
MexOyHapoOHOU MOop20B/IU U Koonepayuu. Tpebyemcsl c021acoBaHue HayUoHaabHbIX CMaHAapmos ¢
MeXOYHAPOOHbIMU, YMO ABJISeMCS C/1oxHoU 3adayel [2].

OCHOBHble yesu 2apMoHU3ayuu; co3daHue eduHod mexHu4yeckol 6asbl, obecnevyeHue Kayecmsa u
6e30nacHocmu, CHUXeHUe mexHU4YecKux 6apbepos, CmumMyIupoBaHue UHHosayudl. Imo no3sosisem
npoussooumesnamM pabomams HA PAsHbIX pbIHKAx 6e3 HeobxoodumMocmu nepeodesiku NPooyKUUU.
[apMOHU3UPOBAHHbIE  CMAHOAPMbl  NOMO2ArOM  2ApaHMUPOBAMb,  4MO  NPOOYKMbI U YCiayeu
coomBemcmBYm  YCMAHOB/ICHHbIM MpPeboBaHuUsM 6e30nacHocmu U KaYecmaa. [apmoHu3ayus
ynpowiaem MOopeoBJIto, YCMPAaHAs HeobX00UMOCMb COOMBEMCMBUS  MHOMECMBY  PA3/IUYHbIX
HAUUOHA/bHbIX HOPM. CmMaHoapmel, OCHOBAHHbIE HA MeX(OYHAPOOHbIX pazpabomkax, NO3B0JSHOM
bbiCmpee BHeOpsiMb HOBbIE MEXHO/I02UU.

Mpumepsbi 2apMoHU3auUU, 3Mo EBponelickull cor3, 30ecb 2apMOHU3AUUSA OCYUIeCMBIISemcs Yyepes
pazpabomky 2apMOHU3UPOBAHHbLIX CMAHAAPMOB NO UHUYuamuse Esponelickold Komuccuu, Komopbie
3amem ucnosib3ytomcsl 0719 No0mMBepxOeHuss coomsemcmausi 3akoHodamesnbcmsy EC, a makxe
Espa3zutickuti 3koHomuyeckul coro3 (EA3C), 8 pamkax 3moeo 0bbeOuHeHUs MAakxie NpUMeHSHMCs
e0UHble 2apMOHU3UPOBAHHbIE CMAHOAPMbI, YMO YNpouLaem mopeoBJIHo Mexoy CMpPAaHaMu-41eHamu.

Adanmauus  MexyHApOoOHbIX CMAHOApmoB: MexodyHapoOHble CcmaHoapmsi  (Hanpumep,
cmaHoapme! ISO unu IEC) npuHUMaromcs 8 Kayecmse HAUUOHAJIbHbIX, 4aCmoO C MUHUMA/IbHbIMU
UBMEeHeHUAMU Usiu 6e3 HUX.

Paspabomka Ha oCHoBe MexOyHapoOHbIX cmaHoapmos: [lpu pa3pabomke HAUUOHAsIbHbIX
CMAaHOapmos YHUMbIBAOMCS NOJIOXEHUS U NPUHUUNBI MexOYHAPOOHbIX CMAHOAapmos, 4Ymobbl
obecneyums UX COBMECMUMOCMb.

CoKpaujeHue #u3HeHH020 4uKia NpodyKuuu. [IpooyKyUs U YCyeu MeHsomcs mak 6b/cmpo, 4mo
CMaHoapmel He Bce20a Yycnesardm akKmyaausuposambCs, YMO CHUXaem ux 3¢oekmusHocmb U
peseBaHmMHoOCMeb.

YnpasneHue cucmemol cmaHoapmu3zayuu: B HeKomopbiXx CMpPaHax, BK/AYas Poccuro,
cywecmsyrom npobsiemMb! B YynpassieHUU HauUuoHabHOU cucmemol cmaHoapmu3auuu u 3poekmusHom
BHEOPeHUU yxe CywecmByrouux CmaHoapmos.

VIHOpMauUoHHas cucmema: HecosBepuieHCmBo UHGOPMAUUOHHBIX cUCMeEM, NPEeOOCMABSHOULUX
0aHHbIe 0 Kadecmae NPodyKuuU U xooe pazpabomku cmaHoapmos, 3ampyoHsem 0ocmyn K akmyaabHOU
UH@opmayuu 015 BCex 3auHmMepecoBaHHbIX CMOPOH.

Omcymcmaue obuwjezo crosaps: HedocmamoyHo eouHol mepMUHOIo2Ul, YmOo 3ampyoHsem
s3aumodelicmsue U NOHUMAHUe.

HedooueHka saxcHocmu: MIHoe0a cmaHoapmu3sayus HedooueHUBaemcs Ha 20Cy0apcmBeHHOM U
KOPNopamuBsHOM YPOBHSIX.

KoHKypeHuyus: Ocmpas  KOHKYPeHUUs MOoXem  MmopMO3umb  paspabomky U BHeopeHue
cmaHoapmos [3].

OcHoBHble 3a0ayu 8 obiacmu cmaHoapmu3ayuu

ObecneyeHue cosmecmumocmu U uHmeponepabesnbHocmu. Pazpabomka cmaHAapmos,
2apaHmupyrouux becnepeboliHoe B3aumooelicmaue Mexcoy pas/udHbIMU CUCmemamu, ycmpoucmsamu u
NpoepamMmMHbIM  obecneqeHuemM, 0CobeHHO B KOHMeKCcme yugposol 3KOHOMUKU. Paspabomka u
coBepuwieHCmBOBAHUe 3MAsnaoHo8, MemoooB U cpedcms usmepeHul 011 obecnevyeHus: 00CMoBepHOCMU
pe3ysibmamos.

CBoespemeHHas paspabomka cmaHoapmos 019 UHHOBAUUOHHbIX cgep: AKMUBHbIU MOHUMOPUH2
docmuxceHUl Hayku U MexHUKU 0J19 ONepamusHO20 ONnpedesieHus NPUOpUMEemMHbIX HanpassieHul
cmaHoapmu3ayuu  (Hanpumep, B8 06/1aCMU  UCKYCCMBEHHO20 UHMesieKkma).  Cmumy/iupoBaHue
UHHOBAUUOHHOU dessmeslbHOCMU Yepe3 paspabomky cmaHoapmos, 0becnequsarouiux CoOBMeCmuMocms
U B3aUMO3AMEHSeMOCMb.
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MoBbiweHue KoHKypeHmocnocobHocmu: Kcnosib3o8aHue cmaqHdapmu3ayuu Kak uUHCmpymeHma
0718 Y/lydWweHus Ka4ecmaa U KOHKYpeHmMOoCnocobHOCMuU ome4yecmaeHHOU Npodykyuu U ycaye Ha
MUPOBbIX PbIHKAX. Yy4UleHue Ka4ecmaa NPooyKuUU KasaxcmaHCKo20 npou3soocmsa 018 NOBbIULEeHUS
ee KOHKYPeHmMoCcnoCoObHOCMU Ha MUPOBOM DbIHKE.

CoBepuieHCMBOBaHUe HOPMAamuBHO-Npagosol 6asbi: [asibHelwee passumue U akmyaau3ayusi
3aKoHoOdamesibcmea B obnacmu  cmadoapmu3ayuu 018 obecneyeHuss €20 COOMBemMCmBUS
COBpPeMeHHbIM peasiusm U Jiy4uum MexcoyHapoOHbIM NPAKMUKAM.

Pazsumue mMex0yHapooHo20 CompyoHuUYyecmaa: AKmusHoe y4acmue 8 pabome mMex0yHapOOHbIX
U Me#20Cy0apCmBEHHbIX MeXHUYeCKUX KOMUMEemOoB 015 2apMOHU3AUUU HAUUOHA/IbHbIX CMAaHAapmos ¢
MeXOYHAPOOHbIMU U Pe2UOHA/TbHbLIMU.

L{ugpposas mpaHchopmauuss ompacsu: BHeopeHue coBpemeHHbIX UHGOPMALUUOHHbBIX MexHo102ul
B npouyecc pazpabomku, pPACNPOCMPAHEHUs U NPUMEHeHUs CmaHoapmos 019 NOBbILEHUS
appekmusHocmuU u 00CMyNHOCMU cucmemsi [4].

Memodb! peweHusi npobiiem cmaHoapmu3ayuu.

lpumeHeHue makux Memodos, Kak yHuUuKauus (npusedeHue K eduHomMy Budy), Nnapamempu4ecKkas
cmaHoapmu3ayusi (ycmaHossieHue napamempos U Ux 3dsBucumocmell), azpeeamupoBaHue (co3oaHue
MAWUH U3  YHUPUUUPOBAHHBLIX 6710KOB) U  KOMNJIEKCHas CcmaHoapmu3sauusi (0OHOBpeMeHHast
CMaHoapmu3ayus MHoOXecmsa 0bbekmos).

YcuneHue uccnedosaHul 8 ob1acmu cmaHoapmu3ayuu, B Mom Yucsie U 8 HOBbIX OMPAcC/IsX, MAKuUX
KaK UHGOPMAYUOHHbIe mexHo/o2uu, 20e mpebyemcs onepamusHoe pedzupoBaHue Ha U3MeHeHUS.
Paspabomka u BedeHue cucmem Kaaccudukauuu u KoOupoBaHuUs MexXHUKOo-3KOHOMUYeckol UHpopmayuu
0718 YHUpuUKayuu OaHHbIX. Co2/1acoBaHue HAUUOHA/IbHbIX CMAHOApMOoB C Me#OyHAPOOHbIMU, 4mMO
ynpousaem mMexoyHapooHyrH mopeosJito U cnocobcmayem obmeHy uHgopmayued.

llpobnembl cmaHoapmu3auuu  pewaromcs B8 MAKUX KOHKpemHbIXx 06/1acmsx, Kak: B8
UHGOPMAUUOHHbBIX MEXHOI02USIX - NOCMOSIHHOE 0bHOB/IeHUe CMAaHAapmoB U CO30aHUe HOBbIX, HECMOMPS
Ha C/IOXHOCMb U BbICOKYK) CKOPOCMb PA3BUMUS MexHo102ul, Ha 20Cy0apCmBEeHHOM YPOBHE - pelieHust
NPUHUMArOMCS B8 3aKOHOO0amesibHbIX 0p2aHax (Hanpumep, 8 llapiameHme Pencnybiuku Kasaxcmaw), Ha
yposHe npednpusmud - npumeHeHue CMaHOapmu3UPOBAHHbLIX paboyux NPoueccos8 0/ NOBbIUIEHUS
Kayecmaa, npedomBpauieHusi owubok, ynpouweHus: 06y4eHust U pacnpocmpaHeHus ayduie2o onbima [5].

Takum 06pasomM, OCHOBHbIe nNpobremMbl CMAaHOapmMu3auuUU pewaromcs nymem npuMeHeHus
Memoodos cmaHoapmu3ayuu (yHugukayus, azpeeamuposarue, napamempuyeckas cCmaHoapmu3ayus),
aKMUBHO20 PazBUMUS UCCe00BaHUl, CO30aHUS CUCMEM KIdCCUpUKayuu u KoOUpOoBAHUS, a MAakxie
2aPMOHU3AUUU  HAUUOHAJIbHBIX U  MeXOyHapoOHbIX cmaHoapmos. B obsacmu UHGOPMAUUOHHbIX
mexHono02uld 3mu npobsiembl MAakxe Ycyeybyistomcs U3-3a BbICOKOU KOHKYpeHuuu u 6bICmpo2o
pazsumusi, mpebysi NOCMOosIHHO20 06HOB/IeHUS CMAHOdPMOB.
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The main part of water and hydrocarbons (organic part) is separated from oil sludge. The solid part
of oil sludge formed in this process (viscous residue of oil sludge) was transferred to the accumulation
pond No. 4 of the CPPN, where 670 tons of viscous residue of oil sludge have accumulated to date. Due
to the efficient operation of the centrifuge, only a small amount of water and hydrocarbons enters the
solid part of oil sludge. Analysis of the solid part of oil sludge showed that it mainly consists of mechanical
impurities.

Comparing the composition of the hydrocarbon (organic) part of oil sludge, it was shown that
during such centrifugation, hydrocarbons are distributed as follows: the main part of paraffinic,
naphthenic, and aromatic hydrocarbons is separated together with the liquid phase. Resins, asphaltenes,
and other polar components, which are adsorbed on the surface of solid particles of mechanical
impurities, pass into the solid part of the oil sludge.

Considering that the enterprise plans to use metal tanks for technological needs instead of barns,
all barns must be liquidated in the next few years.

Therefore, the issue of recycling sludge barn sediments remains unresolved. Despite the low
content of hydrocarbons in these wastes, they remain a threat to the environment. Oil sludge and barn
sediments are a constant source of toxic, mutagenic, and carcinogenic hydrocarbons. As the duration of
the waste in non-reclaimed (unutilized) oil sludge ambergris increases, their toxicity to the environment
increases. And this leads to a change in vegetation cover, to its reduction or complete elimination, the
accumulation of toxic hydrocarbons in plants, changes. That is, oil pollution poses a threat to flora and
fauna, including the population, for a long time.

Let's consider the main methods of purifying gases emitted into the atmosphere from carbon
monoxide. Namely, the process of converting the oxide into carbon dioxide.

Let's consider this method using the example of the most common process of obtaining hydrogen
by converting natural gas with water vapor or oxygen, as well as gasification of solid fuel. The chemical
reactions that occur in this case create an exothermic or endothermic effect:

CHs + H>O - CO + 3H2- O;
CHs+1/2 02=CO + 3H>+ O;
C+H0=CO+H:. (1)

From chemical reactions it is clear that in three cases, when exposed to water vapor or oxygen,
carbon monoxide is released, which can only be eliminated by conversion with water vapor, but in the
presence of iron oxide catalysts:

CO+ H>O =CO + H>+ 37,5 kJ/mol. (2)

This method is used to change the ratio of H>: CO in the synthesis gas, as well as to clean the
protective atmosphere.

The industrial conversion catalyst has the form of tablets measuring 6.4 x 6.4 or 9.6 x 9.6 mm. It
contains from 70 to 85% He203 and 5-15% Cr203, retains activity at temperatures up to 600 °C. In the
case of high concentrations of carbon monoxide in the source gas, the catalyst in the contactor is placed
in several layers, and measures are provided for heat removal between the layers.

The installation works as follows. The gas mixture formed as a result of the conversion of carbon
monoxide with water vapor, as well as hydrogen, oxide and carbon dioxide after leaving the conversion
reactor and cooled by adding water vapor with a temperature of up to 370 °C and passed through the


https://orcid.org/0000-0003-5665-7958

XXI INTERNATIONAL SCIENTIFIC CONFERENCE. MADRID. SPAIN. 11-12.11.2025

first-stage converter. Here, in the presence of a catalyst, 90-95% of CO is converted into carbon dioxide
(COz) with the formation of an equivalent amount of hydrogen. The gas is cooled in a water cooler to 35-
40 °C and carbon dioxide is removed from it using ethanolamine, which is added to the purified gas. The
purified gas is heated in a heater 4, the required amount of water vapor is added, and it is again subjected
to conversion and purification from the formed carbon dioxide. In order to obtain purer hydrogen, the
process can consist of three stages. After the third stage, the gas contains: 99.7% Hz 0.02% CO, 0.01%
COz; 0.27% CHa. The process temperature is maintained within 315-480°C, the pressure is from 0.2 to
2.5 MPa.

To remove phenol from the wastewater of the enterprise, it is proposed to use extraction and steam
circulation methods.

So, for the extraction of phenol from wastewater, we use oxygen-containing organic solvents with
a low molecular weight, for which the partition coefficient is 25-100. Benzene, ether, butyl acetate, etc.
are used as extractants.

The steam circulation method is based on the distillation of pollutants from wastewater by
circulating water vapor. It is used to extract volatile organic substances, which are weak electrolytes,
from water.

Before purifying wastewater from phenol by the steam circulation method, it is necessary to first
remove NHs, H2S and CO: from the water. Ammonia increases the acidity of water and a significant part
of phenol passes into a dissociated state in which it is not distilled. Free hydrogen sulfide and carbon
dioxide reduce the acidity of wastewater, which should contribute to the removal of phenol, but, being
distilled simultaneously with phenol, neutralize the alkali solution, due to which the circulating water
vapor is washed away from phenol. The alkali solution neutralized by hydrogen sulfide and carbon dioxide
stops absorbing phenol from the circulating vapor and the concentration of phenol in it increases to such
values that its distillation from wastewater practically stops. The content of these gases in wastewater
before feeding to the dephenolization column must be reduced to 10-20 g/l.

The plant operates on the following principle. After separation of free ammonia, hydrogen sulfide
and carbon dioxide from the evaporation part of the ammonia column at the boiling temperature,
wastewater enters the collector 1, from where it is fed by pump 2 to the upper part of the column 5. This
column is divided into two chambers, interconnected by a pipe, through which water vapor is recirculated
using a fan 3. In the upper chamber there is a wooden nozzle 6, in the lower one there is a metal nozzle
4. Phenolic wastewater heated to boiling, flowing down the wooden nozzle of the upper chamber, comes
into contact with water vapor, which is gradually saturated with phenol vapor. Dephenolated water,
which contains ammonium salts, enters the ammonia column for their decomposition and ammonia
extraction, and phenol-containing vapor from the upper part of the column is sucked off by a fan and fed
to the lower chamber of the column, where the nozzle forms several tiers. An alkali solution with a
concentration of 8-14%, heated in the heater 7 (to a temperature of 102-103 °C), is periodically fed to
the upper tier by a pump from the collector 1. Phenol absorption occurs according to the reaction:

Cs Hs OH + NaOH = Cs Hs ONa + H2 O (3)

The lower tiers of the metal packing are heated with circulating phenolate solutions using carriers
2. The heater 7 serves to heat the phenolate solution. The lower tier is irrigated with a more concentrated
phenolate solution than the middle one. The concentrated enolate solution from the column tray is
periodically transferred to the collector 1.

The enterprise currently has environmental protection measures developed and implemented that
only partially protect the environment from the negative impact of the enterprise, therefore it is
necessary to carry out further research on reducing the harmful impact of PJSC "Neftokhimik
Prykarpattya" on the environment.

That is why the paper proposes a justification for a number of environmental protection measures
to reduce the negative impact of the enterprise on the air environment and hydrosphere.

To improve the state of the atmosphere of PJSC "Neftokhimik Prykarpattya" and purify gases
emitted into the atmosphere from carbon monoxide, an industrial unit for converting oxide into carbon
dioxide is recommended.

In order to improve the state of the hydrosphere and remove phenol from the enterprise's
wastewater, the installation and justification of extraction and steam circulation purification methods
are recommended.
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