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Abstract. This research investigates the biological, chemical, and agro-climatic characteristics
of the saffron plant (Crocus sativus L.) in the conditions of Azerbaijan. It was determined that saffron,
in addition to being a vegetatively propagated plant of high economic value, is also widely used in
both food and medical fields thanks to its bioactive compounds, such as crocetin, picrocrocin, and
safranal. In the Nakhchivan region, certain species are found in the wild and are commonly known
as ‘sarychichek’ or ‘chagalagiil’. Certain representatives of these species, found in the mountainous
areas of the region, are used in traditional medicine for various ailments, including kidney disorders,
gynaecological problems, inflammation of the lymphatic vessels (lymphangitis), and skin infections
(furunculosis). Research has shown that Nakhchivan's arid and sunny climate, and its light, well-
drained soils, create optimal conditions for saffron's development. Mild temperatures, particularly
during the autumn months, extend the flowering period, positively affecting both yield and the quality
of the stigmas. At the same time, the proper application of agronomic measures, such as sowing depth,
irrigation regime, and the regular renewal of corms, plays a crucial role in maintaining yields.
Research also shows that the quality characteristics of saffron vary depending on the cultivation
conditions. Furthermore, the slow rate of vegetative propagation and a low level of mechanisation
have been identified as the main factors hindering the expansion of production. In the Nakhchivan
region, sufficient corm reserves have not been established for the commercial cultivation of saffron.
For this reason, there remains a need to secure planting material (corms) from external sources to
expand production. The saffron plant is propagated by corms, not by seeds. These bulbs are planted
in the ground and bloom in the autumn, typically between October and November. Inside each flower
are three slender, deep-red stigmas, and it is this part that is dried to form saffron, one of the most
expensive spices in the world. The correct assessment of agro-climatic factors, the application of
modern biotechnological approaches, and the use of scientifically-based agronomic methods are
considered a promising direction for increasing the yield and quality of saffron.

Annomayusn.  TlpencraBneHpl  OMOJOTHYECKHE, XUMHUYECKHE W  arpOKIMMAaTHYECKHE
xapakTepucTuku pacteHus madpana (Crocus sativus L.), mpou3pacTaroniero Ha TEPPUTOPHHU
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AzepOarimxana. [lladpan mmpoko UCMOIB3YETCS KaK B MUIIEBOM, TaK U B MEIMIIMHCKON OTPaCIIsiX
Omarozaps CBOMM OMOJIOTUYECKU aKTUBHBIM COEIMHEHUSIM, TAKMM KaK KPOLIETUH, MUKPOKPOLIMH U
cadpanan. B HaxubIBaHCKOM pernoHe HEKOTOPHIE BUAbI BCTPEUAIOTCS B TUKOW MPHUPOJIE U IMIHUPOKO
U3BECTHBI I10J] Ha3BAHUSMU «CapblYMUEK» WM «darajaryiby. HekoTopble mpeacTaBUTENN 3THX
BHJIOB, BCTPEUYAIOIIMECS B FOPHBIX PallOHAX PEruoHa, UCIOJIB3YIOTCS B HAPOAHOM MEIULMHE AJIs
JICYEHUs PAa3IMYHBIX 3a00JeBaHUl, BKJIIOYAs IIOYE€YHBbIE PACCTPOMCTBA, THUHEKOJIOTHYECKHE
npoOJieMbl, BocHalieHue JTUM(aTHIeCKUX CcocyAoB (MIMM(MAHTUT) W KOXKHBIE HH(EKINH
(pypynkyne3). Knumar HaxusiBana — 3TO ONTHMaJIbHBIE YCIOBHA IS pa3BUTHS madpana. Msarkue
TEeMIIEpPaTypbl, 0COOEHHO B OCEHHHE MECAIIbI, IPOJIJIEBAIOT MEPUO/I IBETEHUS, TIOJIOKUTEIIBHO BIIHSIS
KaKk Ha YypOXallHOCTb, TaK M Ha KayecTBO pbUIbLEB. [IpuMeHEeHHE arpoTEXHHUYECKHX MEp
MOJICP)KUBAET BBICOKYIO YPOXAWHOCTb pacTeHus. KauecTBEHHbIE XapaKTepUCTHKH I1adpana
BapbUPYIOTCS B 3aBUCHMOCTH OT YCJIOBHU BhIpamuBaHus. OCHOBHBbIE (DaKTOPHI, CAEPKUBAIOIINE
pa3BUTHE pPACTEHUsS — HTO HHU3Kasg CKOPOCTb BET€TaTUBHOIO Pa3MHOXKEHUS M HU3KUHA ypOBEHb
aprotexHuku. Pacrtenue madpana pa3MHOXKaeTcs KiIyOHETyKOBUIIAMH, a HE ceMeHamu. B
HaxubIBaHCKOM permoHe He CO3JaHO JOCTATOYHBIX 3alacoB KIIyOHETYKOBHIL i KOMMEPUECKOI 0
BbIpanuBaHus magpana. [lo 3Toil mpuunMHE AN pacHIMPEHUsT IPOU3BOJICTBA IO-IPEKHEMY
CYILIECTBYET HEOOXOAUMOCTh B OOECIEUEeHUU I0CaJOYHOro Marepuana (KIyOHENIyKOBHUI) H3
BHEITHUX HMCTOYHUKOB. KiyOHETyKOBHIIBI 3allBETAalOT OCEHBIO, OOBIYHO B MEPUOJA C OKTAOpPS IO
HOSIOpb. BHYTpH Ka)/10TO IIBETKa HaXOJSATCS TPH TOHKHUX PBUIbIIA HACHIIIEHHO-KPACHOTO IIBETA, U
MMEHHO 3Ta YacTh IOCIE CYIIKW JaeT madpaH — OIHY M3 CaMbIX JOPOTHUX CHEIHHA B MHUDE.
[IpaBuibHass ~ OLIEHKa  arpoKJIMMATUYeCKuX  (HaKTOpOB, MIPUMEHEHNE COBPEMEHHBIX
OMOTEXHOJIOTMYECKUX TOAXOJ0B M HCIOJb30BAHHE HAYYHO OOOCHOBAHHBIX AarpOHOMHYECKUX
METOJIOB CUMTAIOTCS NEPCIEKTUBHBIM HAIIPaBJICHUEM JIJIsl MOBBIIIEHUS YPOKaHOCTH U KadyecTBa
madpana.

Keywords: saffron, spice, agricultural technology, Azerbaijan.
Knroueguvie cnosa: madpan, NpsHHOCTh, arpOTEXHOIOTHs, A3epOaiikaH.

Saffron (Crocus sativus L.) is a triploid perennial bulbous plant, considered one of the most
valuable spices in the world. One of the biological characteristics of this plant is its inability to
reproduce by seed; for this reason, saffron is only propagated vegetatively, that is, through the
division of corms. Its high economic value is mainly due to the bioactive substances contained in the
dried product obtained from the flower's female organ — the red stigmas. Compounds such as crocin,
picrocrocin, and safranal, present in saffron, give the product its characteristic colour, taste, and
aroma. These components also possess potent antioxidant, anti-inflammatory, and neuroprotective
effects, making saffron widely used in various fields, including the food industry, medicine, and
cosmetology. Historical sources indicate that saffron cultivation began approximately 3,000 years
ago, initially spreading throughout Asia Minor and Iran. Subsequently, the plant spread widely to the
Mediterranean region, India, and Europe. In modern times, the leading countries in saffron production
include Iran, India, Spain, Greece, Morocco, and Azerbaijan [5, 11].

Saffron grown in Azerbaijan, particularly on the Absheron Peninsula, is distinguished by its
high quality and richness in safranal. However, the cultivation of saffron is accompanied by certain
agronomic challenges. The plant's inability to produce seeds due to being triploid necessitates its
propagation solely by vegetative means. This, despite the limited genetic diversity, ensures the
stability of the varieties.The development of saffron is directly dependent on soil and climatic
conditions. The plant develops best in sunny, well-drained soils, with a mild climate and a dry
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summer. At the same time, the quality of the harvested product, particularly the biochemical
composition of the stigmas, is closely linked to these factors. Thus, saffron is considered an important
strategic crop, both in terms of its biological characteristics and its economic importance. Studying
the cultivation characteristics of saffron under Azerbaijani conditions, the factors affecting its yield,
and its economic efficiency contributes to establishing the scientific basis for the development of this
sector.

Materials and Methods
The research was conducted in the Nakhchivan Autonomous Republic during 2023-2024.
Local saffron corms of the species Crocus sativus L. were used as the research material. The plants
were planted at a depth of 20 cm in September, and during the growing season, irrigation, weeding
and soil cultivation were carried out. Nakhchivan's continental and arid climatic conditions, long
hours of sunshine, and light-textured soils proved favourable for the development of the saffron plant.

The mild autumn temperatures prolonged the flowering period, which had a positive effect on the
yield [11, 12].

Results. Discussion of the Study

The results of the study show that the biological, chemical and agro-climatic characteristics of
the saffron plant (Crocus sativus L.) directly affect its yield and quality indicators. Observations
conducted in the Nakhchivan Autonomous Republic have confirmed that saffron is well-adapted to
the climatic and soil characteristics of this region [11, 12].

The research determined that sunny weather, light-textured soils and good drainage are optimal
for the vegetative development and flowering of the saffron plant. The mild temperature during the
autumn months led to an extension of the flowering period, which in turn had a positive effect on the
number and quality of the stigmas. Biochemical analyses have shown that the content of crocin,
picrocrocin and safranal, the main quality indicators of saffron, is significantly dependent on the
cultivation conditions. A prolonged period of sunshine and arid climatic conditions have facilitated
the greater accumulation of these substances in the stigmas. This has led to an enhancement of the
product's colour, flavour, and aromatic properties [10].

The correct application of agronomic measures has also had a significant impact on yield. The
correct selection of sowing depth and plant spacing, along with irrigation and soil cultivation during
the growing season, ensured the normal development of the plants. At the same time, the renewal of
the corms every 3—4 years was identified as an important factor for maintaining yield.

The research results have shown that one of the main limiting factors in saffron production is
the relatively slow vegetative propagation, the low level of mechanisation, and the failure to renew
the corms in a timely manner. These factors lead to a decrease in yield and a limited production
volume. A comparative analysis has determined that saffron from Azerbaijan, particularly that grown
in the Nakhchivan and Absheron regions, is competitive in terms of quality with saffron from Iran,
Spain and Turkey. This indicates that there is great potential for the expansion of saffron production
in the country.

Furthermore, the results of molecular-biological studies indicate that regulating the expression
level of genes involved in the biosynthesis of crocetin and safranal (CsZCD, CsCCD2) could enable
the development of higher-quality and more productive varieties in the future. Overall, the results
obtained indicate that the application of agroclimatic factors, proper agronomic measures, and
modern biotechnological approaches in saffron cultivation plays a crucial role in increasing yield and
quality parameters. Nakhchivan's climate can enhance both the yield and quality of saffron. This is
precisely why Nakhchivan is considered very favourable for saffron cultivation. In particular, the dry
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summer season in Nakhchivan, The prolonged sunshine and mild autumn conditions accelerate the
vegetative development of the saffron plant, optimise the flowering process, and create favourable
conditions for the accumulation of biologically active substances, particularly crocin and safranal, in
the stigmas. However, there are some important points to consider, namely a proper irrigation regime,
good soil drainage, and the timely renewal of the bulbs (Table).

Table
CONDITIONS FOR THE DEVELOPMENT OF SAFFRON

Factor Demand for Saffron Nakhchivan conditions Adaptation
Temperature 15-25°C Summer hot, autumn mild Suitable
Precipitation Light (300-500 mm) Low rainfall Suitable
Sunny High Very high A perfect match
Summer season Dry Dry and hot Perfect fit
Soil Light, well-drained Suitable Suitable

The plant's corm is approximately 2—3 cm in diameter and is renewed each year. Its leaves are
narrow, fragrant and dark green. The flowers open in autumn, and the flowering period lasts for only
2-3 weeks [4].

Each flower has three bright red stigmas and yellow anthers; it is these stigmas that are dried
and used as a spice [1].

The root system is weak, located 20-30 cm deep in the soil. Saffron prefers a hot, dry, sunny
climate and light, well-drained soil. It is prone to root rot in damp and heavy soils [5].

The plant's chemical composition mainly includes crocin (the colouring pigment), picrocrocin
(the flavouring substance) and safranal (the aromatic component). These substances form the unique
aroma, flavour and colour characteristics of saffron [2].

Crocus cultivation in Azerbaijan has a very ancient history. Literature indicates that saffron has
been cultivated on the Absheron Peninsula for over a thousand years [6].

In particular, in villages such as Bilgah, Zabrat, and Pirshagi, saffron production has developed
as a traditional agricultural activity [5].

Six species of the genus Crocus have been recorded in Azerbaijan, but the only one used as a
spice is Crocus sativus L. [9].

The Absheron lands are considered the most favourable for saffron: the warm spring and dry
autumn weather conditions facilitate a high accumulation of aromatic components in the stigmas [6].

The aroma strength and colour of Azerbaijani saffron are considered to meet international
quality standards [5].

However, the production volume is still limited; one of the main problems is the lack of bulb
renewal, poor mechanisation and weak market linkages [6].

Saffron cultivation in other countries and a comparison: Iran provides over 90% of the world's
saffron production [7].

In the Gonabad region, saffron is cultivated using a traditional water-wheel system, which has
been recognised by the FAO as a “Global Agricultural Heritage System”. Iranian saffron is
distinguished by its high crocetin content and intense colour [2, 3].

In Spain, the main saffron-producing region is the province of La Mancha. Here, saffron has a
European Union “Protected Designation of Origin” status [8, 9].

Spanish saffron is characterised by its paler colour, but aromatic and balanced flavour [2].

In Turkey, saffron is mainly cultivated in the Karabiik—Safranbolu region. This region takes its
name, “safran”, from the plant. Turkish saffron is distinguished by its richness in phenolic compounds
and its antioxidant activity [2, 4].
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Cultivated saffron is a perennial herb up to 0.2 m in height. Saffron is one of the most famous
plants in the world; what makes it so famous are the stigmas inside its flower. The Assyrians and
Babylonians were aware of the irremplacable medicinal value of these stigmas since ancient times.
The three stigmas are reddish-orange in colour. The dried stigmas of saffron are used as a spice in
various dishes. In folk medicine, its infusion and spirit are used to treat various illnesses. In Eastern
medicine, saffron has been used as a key ingredient in over 300 medicinal preparations made from
various plants. In Azerbaijan, the dried threads of saffron are used in the preparation of more than 50
confectionery products. When a watery solution of saffron is added to meat and fish dishes, the
resulting dishes not only have a pleasant colour but are also tasty and fragrant. Six species of saffron
are found in Azerbaijan. One of these, Crocus sativus L., is cultivated. Until recently, cultivated
saffron was only grown at the Bilgah sovkhoz in Absheron. As the saffron produced on the sovkhoz
no longer fully met the demand of the republic's population, an agronomic method for cultivating
saffron was developed in several districts of our republic on the initiative of the “Bioflor” Inter-
Branch Scientific and Technical Complex and the State Planning Committee [10, 12].

The soil for planting saffron should be light and sandy. Yields will be better if 20 tonnes of
well-rotted manure is applied per hectare. Planting should be done at a depth of 5-12 ¢cm, with 20-30
cm between plants and 10-15 cm between rows. If the weather is dry after planting, a single, thorough
watering is advisable. During the growing season, irrigation, application of fertilisers (in July and
August), weed control and cultivation of the inter-row soil should be carried out. The saffron flowers
in October—November. In the first year after planting, the plants produce 2-3 or more light purple
flowers. The flowers are picked in the morning, and the stigmas are separated from them. The
collected threads are dried at a temperature of 18-22°C in a place away from direct sunlight. When
dried in this way, the collected threads can retain their aroma and colour for a long time. It is advisable
to store the prepared saffron threads in airtight glass containers. If these rules are followed, it can be
kept for 10-15 years without losing its quality. The dried saffron petals can also be brewed with tea
and drunk. The corm bulbs should be lifted from the ground when the above-ground leaves are
completely dry. This is approximately in May. The corms of the planted saffron should be lifted,
cleaned, and sorted by size every 3-4 years, and then either planted or stored in a cool, dry place until
the time of planting. If left in the ground for too long, the corms will become less productive and start
to break down. Anyone who follows these guidelines can grow saffron at home or in their own garden.
Its delicate flowers will not only adorn your room, but 3-5 of its threads will also colour your dishes
a deep-yellow and give them a wonderful flavour (https://707.su/efGV).

Infusing the dried stigmas, a mixture with honey, plucking the stigmas when the flower is fresh
and placing them under the tongue, or scraping the inside of an apple and filling it with the mixture
are all beneficial for the brain cells, in addition to having a positive effect on the blood vessels, it
prevents their calcification, and helps in the treatment of diseases of the retina, cataracts, jaundice,
liver, gallbladder, heart attacks, and gastrointestinal diseases. It gives the body strength, vigour and
courage. The stigmas of saffron are used as an invaluable medicinal remedy for infertility, while the
dried flower petals are used as an expectorant (https://707.su/efGV).

An infusion of the dried stigmas is used for jaundice, gallbladder and liver diseases. For this,
7-15 well-dried saffron stigmas are taken and brewed like ordinary tea in a glass beaker, or an
enamelled or porcelain teapot with boiling water. First, rinse the teapot with boiling water and pour
it out. Then, add 7-15 dried threads to the teapot, pour in a cup of boiling water, stir with a teaspoon,
and place it on a low heat. After 3-5 minutes, they add the remaining two cups of water, stir, and
leave it to brew. When the flower buds settle to the bottom of the teapot, it indicates the infusion is
ready. A cup can be drunk 30 minutes before breakfast, lunch and dinner. When the infusion is
finished, do not discard it; instead, pour in boiling water, brew it again and drink it. For eye diseases,
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5 dried saffron threads are added to a clean, washed glass, 2 tablespoons of boiling water are added
on top, and it is left to infuse by the gas or a hot oven. After 10-15 minutes, the infusion turns a bright
yellow colour. Two to three drops are applied to a clean (sterile) cotton wool ball and the eye is wiped
with it in the morning and evening. You should wipe the eye 3 times on the first day, 5 times on the
second, 7 times on the third, and 10 times on the fourth. During this treatment, the eye's vision
improves significantly (https://707.su/efGV).

5 well-dried (in the shade at 18-20°C) saffron stigmas are crushed into a powder. Then, a paste
is prepared by mixing in an equal amount of rosewater. Applying this ointment to the eye treats all
diseases that form within it. For pneumonia, headaches, and heart palpitations, one “Golden
Delicious” apple is taken, the top is cut off like a lid, and the centre is scooped out. Care should be
taken not to damage the apple's skin, and to leave a little of the flesh. Next, 10 well-dried threads of
saffron are placed inside, and the apple is covered with the lid cut from the top and left to stand for
24 hours. Every three hours, the lid should be opened and the aroma inhaled. It is advisable to do this
5 to 10 times. This will strengthen your memory, nourish your brain, relieve headaches and improve
your mood. It also helps well with tuberculosis and a heart palpitation (https://707.su/efGV).

For kidney stones, take 100 grams of pure honey and pour it into an enamel dish, it is melted
over a gentle heat, 50 saffron threads, crushed into a powder, are added, and it is mixed thoroughly.
A teaspoonful is taken in the evening or in the morning. For insomnia and headaches, 100 grams of
olive oil and 50 threads of saffron, well crushed into a powder, are taken and mixed with 200 grams
of well-sifted wheat flour and kneaded. Applying this soft, kneaded ointment as a compress to the
painful area of the head relieves headaches and is very beneficial for insomnia (https://707.su/efGV).

Like many medicinal plants, saffron also has its adverse effects. Although this plant has many
benefits, excessive use of saffron can cause a number of harms to the body. If taken in excess of 1
gram per day, it can cause dizziness, nausea and allergic reactions. For pregnant women, consuming
large quantities of saffron can increase the risk of miscarriage. Saffron can also lower blood pressure
in people who already have low blood pressure. Herbalists note that saffron should be used as a spice,
not a medicine. A very small amount of saffron is sufficient in daily meals. Thus, saffron has a
miraculous effect for both health and beauty, but it must be used correctly (https://707.su/efGV)

The bioactive compounds in saffron — crocin, safranal, picrocrocin, kaempferol and flavonoids
— have various medicinal effects. Studies show that saffron extract regulates serotonin levels and
has an antidepressant and calming effect by reducing symptoms of mild depression [2].

Crocin and safranal act as antioxidants and anti-cancer agents by neutralising free radicals,
thereby reducing cell damage and slowing the growth of malignant cells [7].

Saffron improves lipid profiles, lowers blood cholesterol levels, and increases vascular
elasticity, exerting a cardioprotective effect. Crocin is used in ophthalmology as it has a protective
effect against age-related macular degeneration by reducing photoreceptor damage to the cells of the
retina [8, 10].

Saffronal has neuroprotective and reproductive properties, enhances memory, and also has a
hormone-balancing effect [2].

Saffron is also used in folk medicine to treat a number of diseases; it is widely used for
gastrointestinal disorders, the common cold, insomnia and menstrual pain [1].

Grind the saffron, take half a teaspoonful and add 1 cup of boiling water. The saffron water is
ready. Pour the water into a small, dark glass bottle and store in the fridge. Take 1 tbsp of the
medicinal saffron water twice a day before meals. Take 1 tbsp of this mixture twice a day before
meals. This recipe strengthens the heart (https://707.su/efGV).
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Saffron Syrup comes from ancient Azerbaijani cuisine. It supports eye health, the nervous
system, and digestion, and has antioxidant properties. Ingredients: 3-4 saffron threads. 1 litre of water.
2 tablespoons of honey (or sugar). 2-3 cloves of cloves. A few drops of lemon juice (optional).

Water (a very small amount, for an aromatic effect). Preparation: 1. Soak the saffron in 2-3
tablespoons of lukewarm water for 4-5 hours (to release its colour). 2. Boil 1 litre of water, then add
the saffron water, cloves and honey. 3. Simmer on a low heat for 5-7 minutes. 4. Remove from the
heat, allow to cool and strain. 5. Add lemon juice or a few drops of rose water, if desired. It can be
served cold or warm (https://707.su/efGV).

Recent research in molecular biology aims to improve saffron quality by studying
apocarotenoid biosynthesis and the expression of the CsZCD and CsCCD2 genes in Crocus sativus
[8].

These genes play a key role in the synthesis of crocetin and safranal, making genetic selection
and in vitro micropropagation techniques important avenues [7].

Conclusion

Saffron (Crocus sativus L.) is one of the strategic crops with high biological, economic and
pharmacological importance. Its value is mainly determined by its bioactive compounds, crocin,
picrocrocin and safranal. These compounds give the spice its unique colour, flavour and aroma, and
also exhibit antioxidant, anti-inflammatory and neuroprotective properties. Studies show that the
chemical composition of saffron is directly influenced by the soil and climatic conditions in which it
is grown. Nakhchivan's continental climate, high sunshine and light-textured soils create a favourable
environment for the saffron's vegetative development and flowering. Meanwhile, mild autumn
temperatures extend the flowering period, allowing the levels of safranal and crocin in the stigmas to
increase. Azerbaijani saffron, particularly the varieties grown in the Absheron regions, is of a quality
comparable to that of Iran, Spain, and Turkey. Nevertheless, saffron production in the country
remains limited; the main challenges include slow vegetative propagation, the failure to renew the
corms in a timely manner, and a low level of mechanisation. Research in molecular biology and
biotechnology indicates that the regulation of the expression of the CsZCD and CsCCD?2 genes plays
a crucial role in the biosynthesis of crocetin and safranal. In the future, combining this knowledge
with breeding and in-vitro micropropagation technologies will facilitate the development of high-
yielding genotypes. The use of saffron in folk medicine and modern medicine further confirms its
pharmacological importance. Studies show that saffron extract regulates serotonin levels, has
antidepressant and sedative effects, improves lipid metabolism, has a positive effect against cancer,
and protects the visual system. In Azerbaijani folk medicine, saffron is widely used in the treatment
of cardiovascular, liver, kidney and eye diseases. Consequently, saffron is one of Azerbaijan's plants
with strategic importance and significant natural and economic potential. In the Nakhchivan region,
improving cultivation technology, scientifically optimising agronomic measures, and applying
biotechnological methods can significantly increase the productivity of saffron production. This
approach can contribute to Azerbaijan's “green economy’ strategy by strengthening domestic market
security and increasing export potential.
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Annomayusn.  bosrupckoe minato  AsepOaiipkaHa  SBISETCSA  OJHUM M3 BAXKHBIX
ouoreorpauIecKuX paioOHOB, rie (POPMUPYIOTCS pa3IMYHbIC TPYIIBI PACTCHUH U 3KOCHCTEMBI,
obnamaromye OoratbiM (DIOPUCTHYECKMM COCTaBOM. PacTUTENBHOCTh Ha JTHUX TEPPUTOPHUIX
MpEICTaBICHa MPEUMYIIECTBEHHO (UTOICHO3aMH ITyCTBIHHOTO, MOJYIYCTBIHHOTO, CTEHMHOTO M
TYTaiCKOTO JIECHOTO TUTIOB. Penbed), KimMMar, XapakKTeprCTUKU TIOYB U aHTPOTIOT€HHOE BO3/ICHCTBHE
OKa3bIBAIOT CYIIECTBCHHOE BIUSHHE HAa (POPMUPOBAHHE PACTUTEIHLHOIO TOKpOBa Ha bosrupckom
wiato. boOoBeie (Fabaceae) urpatoT 0coOyr0 HKOJOTHYECKYIO U (PUTOIEHOJIOTHYECKYI0 POJb B
MOJTYITyCTBIHHBIX M CTEIHBIX SKOCUCTEMaX pernoHa. boOOBbIe UTPalOT BaKHYIO POJIb B 00OTAICHUN
MOYBBHI 230TOM, (DOPMHUPOBAHUY MTUIIEBOM 0a3bI M CTAOMIIN3AIUH CTPYKTYPHI (puTorieHo30B. Bo dope
Bo3srupckoro miaTo mupoko pacmnpoctpaneHo 6omuee 150 BiIoB 6000BBIX, OOIBITUHCTBO U3 KOTOPBIX
SIBJISIFOTCSL JIOMUHUPYIOIIMMHU WM CYOJJOMUHAHTHBIMUA KOMITOHCHTAMH Pa3MYHBIX (PUTOIICHO30B.
OTH BUIBI OCOOCHHO PAaCIpOCTpaHEHBI B TIOIYMYCTBIHHBIX U CyXHX CTEITHBIX dKOcHcTeMax. B xozme
WcceoBaHusl OBLIIO YCTAaHOBJICHO, YTO Takue BUIbl, Kak Glycyrrhiza glabra L., Astragalus
caucasicus Pall., Medicago minima L., Trifolium prarense L., Alhagi pseudoalhagi (Bieb.) Fisch,
UTPAIOT BAXKHYIO POJIb B PA3JIMYHBIX aCCOIMANMIX. AHAN3 MOKA3bIBAET, YTO STU BHUJBI BO MHOTHX
CllydasixX Y4acTBYIOT B (POPMHUPOBAHHH CTPYKTYpBI TPYIIl PACTEHUH KaKk TOMUHHUPYIOIINE WU
CyOIOMUHAaHTHBIE. BOOOBBIE Tak)Ke WIpalOT BAXKHYIO POJb B IOBBIIICHUH IUIOJOPOAMS TOYBHI,
YBEJIMYEHUN MPOAYKTUBHOCTH TMACTOMII UM COXPaHEHUH OHOJIOTMYECKOro pa3zHooOpasusl.
AHTpONOreHHble BO3/1EHCTBHSI, 0COOEHHO Ype3MepHBIN BhINAC CKOTA, 3aCOJICHUE TTOYB U U3MEHEHHE
KJIMMaTa, OKa3bIBAIOT HETATUBHOE BIMSHHUE HA CTPYKTYpY (puToreH030B pernmona. s 3amuThl U
YCTOWMYUBOTO MCTIONB30BaHMSI PACTUTEIBHOTO MOKPOBa Bo3rupckoro miato HE0OXOIUMO BHEIAPHUTH
KOMIUIEKCHBIE MEPBI HKOJIOTHYECKOTO MOHUTOPHHTA.

Abstract. The Bozgir Plateau of Azerbaijan is one of the important biogeographical areas where
various plant groups and ecosystems are formed, having a rich floristic composition. The vegetation
spread in these areas mainly consists of desert, semi-desert, steppe and tugai forest-type
phytocenoses. Relief, climate, soil characteristics and anthropogenic influences have a significant
impact on the formation of vegetation cover in the Bozgir Plateau. Legumes (Fabaceae) play a special
ecological and phytocenological role in the semi-desert and steppe ecosystems of the region. Legumes
have an important function in enriching the soil with nitrogen, forming a food base and stabilizing
the structure of phytocenoses. Studies have shown that more than 150 species of legumes are
widespread in the flora of the Bozgir Plateau, and most of them act as dominant or subdominant
components of various phytocenoses. These species are especially widespread in semi-desert and dry
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steppe ecosystems. During the research, it was determined that species such as Glycyrrhiza glabra
L., Astragalus caucasicus Pall., Medicago minima L., Trifolium prarense L., Alhagi pseudoalhagi
(Bieb.) Fisch play an important role in various associations. Phytocenological analyses show that
these species in many cases participate in the formation of the structure of plant groups as dominant
or subdominant. Legumes also play an important role in increasing soil fertility, increasing the
productivity of pastures and preserving biological diversity. The research results show that
anthropogenic impacts, especially overgrazing, soil salinization and climate change, have a negative
impact on the structure of phytocenoses of the region. Therefore, it is necessary to implement complex
ecological monitoring measures for the protection and sustainable use of the vegetation cover of the
Bozgir plateau.

Knrouesvle cnosa: bosrupckoro mnaro, Fabaceae (BoGoBbie), QuToneHOTHYECKAS POIIb,
apUIHBIC SKOCUCTEMBI, (prropucTUdeckoe pazHoodpasue.

Keywords: Bozgir plateau, Fabaceae (legumes), phytocenotic role, arid ecosystems, floristic
diversity.

PacTutenbHbI MOKPOB SIBISETCS OAHUM M3 BaKHEHIIMX KOMIIOHEHTOB OHMOC(Ephbl M Urpaer
KJIIOYEBYIO pOJIb B 00ECIEUEHUHU YCTOWYMBOCTH JKOCHUCTEM, COXPAHEHHWU OHOJIOTHYECKOro
pasHooOpa3ust U (HOPMHPOBAHUM TPHPOIHBIX pecypcoB. PacturenbHOCTh, (Gopmupyromascs B
Pa3IMYHBIX KIMMAaTUYECKUMX M IIOYBEHHBIX YCIOBMAX 3€MIIM, SIBISETCS OOHMM M3 OCHOBHBIX
(bakTOpOB, ONPEACIAIOIINX CTPYKTYPY HpUPOAHBIX JaHamadroB. DOpMHUpPOBAHHE U pPa3BUTHE
PacTUTEIBLHOIO OKPOBA IPOUCXOAUT B PE3YJIbTATE B3aUMOJICHCTBUS psia IKOIOIrMUYECKUX (PaKTOpOB,
TaKWX KaK KJIMMaT, 104YBa, peiibed, THIPOIIOTHIECKHE YCIOBHS U aHTPOIOTreHHoe Bo3aehcTHre. C
9TOI TOUKM 3peHUs M3Y4YEHHE COCTaBa, CTPYKTyphl M (QYHKIMOHAJIBHBIX O0COOEHHOCTEH
pPacCTUTENIBHBIX COOOIIECTB B PA3JIMYHBIX T€000TAaHMYECKHX PErHoHax CYUTAeTCs OIHUM U3
aKTyaJbHBIX HalpaBJICHUH COBPEMEHHOM OOTaHUKM U 3Kojoruu. AzepOaixaHckas PecmyOnmuka
CUMTAETCS] OJHOM W3 caMbIXx Oorartbix Tepputopuii KaBKa3ckoro permoHa IO CBOEMY
¢dnopuctuueckomy pazHoodpasuto. Ha reppuropun pecryOnuku copMupoBaIiCh pa3InyHbIC THUITHI
PacTUTENILHOTO MOKPOBA, TAKKE KaK aJIbIIMICKHUE U CyOalIbIIUIiCKHe JIyra, Jieca, KyCTapHUKHU, TOPHbIE
Jayra, CTemHas, MOJYNYCThIHHAs W IYCThIHHAs pPACTUTENbHOCTb. OTH THIIBI PACTUTEIbLHOCTU
XapaKTEepU3YIOTCS CIOKHBIMU  (PUTOIICHOTUYECKUMH CHCTEMaMH, BO3HMKIIMMU B pE3yJbTare
B3aUMOJICHCTBUS PA3INYHBIX (DIIOPUCTHUECKUX 3JIEMEHTOB U HKOJIOTHYECKHX Ipymil. bynyun ogHum
u3 reo00TaHUYECKHUX pailoHOB A3zepOaiimkana, miuaro bosrup (Bosrupckoe miaro) mpeacraBiser
0ocOOBbIH HayuHBI UHTEpec Omarogaps CBOMM HPUPOJHO-TeOrpaUUYECKUM YCIOBHSIM U
(GIIOpUCTUYECKUM  OCOOCHHOCTSAM. JTa TEPPUTOPUSI  XapaKTEpU3yeTcss IPEUMYIIECTBEHHO
MOJYITYCTBIHHBIMUA U CYXOCTEMHBIMH JIaHmadTaMH, a cOPMUPOBABIIMICS 3/1€Ch PAaCTUTEIbHBIN
MOKPOB MPEACTaBICH KCEPOOUTHBIMU U TaJO(PUTHBIMU PACTUTENBbHBIMU  COOOIECTBAMH,
aJlalITUPOBAHHBIMM K apUIHBIM U NOJIyapUIHBIM KIMMaTHYECKUM yciioBusM [1-5, 18].

dopMHpoBaHHE PaCTUTELHOTO MTOKPOBa B pernoHe miato bo3rup onpenensercs B OCHOBHOM
KOHTUHEHTAJIbHBIMU KIMMAaTHYECKUMH YCJIOBHUSIMHU, MajbiM KOJIMYECTBOM OCAIKOB, BBICOKUMU
TeMmreparypaMu M KapOOHaTHOCTBIO, a MHOIJA M 3aCOJEHHOCTHIO MOYB. B 3THX 3KOJIOrMUYECKUX
YCIOBUAX B (PUTOLIEHO3aX LIMPOKO PACHPOCTPAHEHBI IMOJBIHHBIE, Y()eMEPOBbIE M PAa3HOTPABHBIC
MOJTyIYCThIHHBIE pacTUTENbHbIE cooOuiecTBa. JlaHHBIE pacTUTENbHBbIE TPYIIHUPOBKU HIPAIOT
BaXXHYIO POJIb B MOAJAEPKAHUU (QYHKIIMOHAIBHON YCTONYUBOCTH SKOCUCTEM U CUHUTAIOTCS OJHUM U3
OCHOBHBIX HCTOYHUKOB (DOPMHPOBAHUS NMPUPOTHONH KOpMOBOW 0asbl permona. Hapsnmy ¢ stum,
pacTeHHsl, OTHOCSIIMECS K Ppa3JIMYHBIM CHCTEMAaTHYECKUM TIpyNmnaM, TaKUM KakK 3JIaKOBBIE,
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pazHoTpaBbe U 000OBBIE, UIPAIOT BAXKHYIO POJIb B (DOPMUPOBAHUU CTPYKTYpPHl PACTHUTEIHLHOTO
nokposa [15, 16, 20].

CewmetictBo boOoBbie (Fabaceae Lindl.) sBrnsercs omHOW M3 KpymHEHIIMX W HamOolee
HSKOHOMHYECKH 3HAUYUMBIX TPYII BETKOBBIX pacTeHUU. COrTacHO COBPEMEHHOW CHCTEMAaThKe, 3TO
ceMericTBo BktouaeT 6osiee 700 pomoB u cBbIMIE 19 THICSY BUIOB, IMPOKO PACIIPOCTPAHCHHBIX BO
¢bnope mwmpa. bmaromaps cumOHMO3y ¢ a30THUKCUPYIOIMMH OakTepusiMH, O0OOBBIC HIPAIOT
KITIOUEBYIO POJIb B MOBBIIICHUH IJIOAOPOIUS MMOYBBL. DTa 0COOEHHOCTh OOYCIIaBIMBACT UX OCOOYIO
3HaUMMOCTh KaK B E€CTECTBEHHBIX, TaK W B arposkocucreMax. Kpome Ttoro, obnmamas BBICOKOH
MUIIEBOH M KOPMOBOM IEHHOCTHbIO, OOOOBBIE IIMPOKO MCIIOJB3YIOTCS B CEIbCKOM XO3SICTBE,
(hapMareBTUYECKON U Pa3TUYHbBIX JPYTUX OTPACISX MPOMBINIICHHOCTH [5].

B ecrecTBeHHBIX 3KOCcHCTEMax O0OOBBIC BBICTYMAIOT HE TOJBKO KaK MCTOYHHMK MUIIK WIH
KOpMa, HO ¥ KaK KOMITOHEHTBI, UTPAIOIIHE BaKHYIO POJIb B JOPMUPOBAHUH CTPYKTYPHI (PUTOLIEHO30B.
ObecnieunBasi HAKOILJICHHE a30Ta B MOYBE, 3TU PACTEHMsS CO3JAIOT YCIIOBUS ISl Pa3BUTHUS JPYTUX
BUJIOB PACTEHUM, MPEIOTBPAIIAIOT APO3UI0 TMOYBHI M MOBBIIIAIOT MPOAYKTUBHOCTH SKOCHCTEM.
bnaromapst 3TuM cBoiicTBaM 000OBBIE BBHIMOIHSAIOT 0COOBIE IKOJIOTHYECKHE (QYHKINU B apUIHBIX U
noJTyapuaHbIX 3kocuctemax [13, 14, 19].

Pacmipoctpanenue u ¢utoleHONOTHYECKass posib OOOOBBIX PACTEHUN HA TEPPUTOPUU ILIIATO
bosrup umeroT BaxkHOE 3HaueHue Ui (OPMUPOBAHUS PACTUTEIHLHOTO MOKPOBA pPErvoHa. 37ech
IIMPOKO PACIPOCTPAHEHBI MPEACTABUTENN TaKUX POIOB, Kak Astragalus L., Medicago L., Trifolium
L., Vicia L., Lathyrus L., Hedysarum L. u Alhagi Tourn. Ex Gagnebin, KoTOpbIl€ Yy4acTBYIOT B
pa3IMYHBIX (UTOIEHO3aX B KaueCTBE JOMHHAHTOB WM KOMIIOHEHTOB. DTH pPACTEHUS WUIPAIOT
BaXXHYIO SKOJIOTUYECKYIO POJIb B TMOJYMYCTHIHHBIX U MYCTHIHHBIX PACTHTEIBHBIX COOOIIECTBAX,
MOBBIIIIAS TPOAYKTHBHOCTH NACTOMII M BHOCS CYIIECTBEHHBIN BKIIa/1 B (JOPMHUPOBAHUE €CTECTBEHHON
KopMoBo# 6a3el [10, 17].

B nocnennue naecATuneTuss B pe3yibTaTe YCHJIEHHS AHTPOIOT€HHOTO BO3AEHCTBHS B
€CTECTBEHHBIX SKOCHUCTEMax IUIaTo bo3rup MNpou3onuiM cepbe3Hble U3MeHeHus. UpesmepHas
JKCIUTyaTallus MacTOMIN, Spo3us MOYB, 3aCOJIEHHWEe, HU3MEHEHHEe KiIuMara M paclIMpeHue
CEJIbCKOXO3SIICTBEHHON JACSITEIbHOCTH MPUBEIM K JAErpajallid pPacTUTENbHOIO IOKpoBa. B
pe3ysbTare 3THX MPOLECCOB U3MEHMUIIACh CTPYKTYpa HEKOTOPBIX (PUTOIIEHO30B, COKPATUIIMCh apeallbl
psiia IEHHBIX KOPMOBBIX M JICKAPCTBEHHBIX PACTEHUH, a HEKOTOpBIE BU/IbI OKAa3aJIUCh MOJ YIPO30H
ncue3HoBeHHs. C 3TOM TOUKH 3peHHs] KOMIIEKCHOE M3ydeHHe (PIophl M pacTUTENILHOCTH PETHOHA, U
B OCOOCHHOCTH (PUTOIICHONIOIMYECKON poiu OO0OOBBIX PACTEHUH, HMMEET Ba)KHOE HAy4dHOE H
npaktuyeckoe 3Hadenue [11, 12].

Llenbt0 TaHHOTO HCCIIEAOBaHMS SIBISETCS ONpENeNIeHue BUAOBOIO pazHooOpa3usi 6000BBIX
pacTeHHil B (UTOIEHO3aX TONYMYCTHIHHOTO W MYCTBIHHOTO THIIOB, PAaCIpOCTPAaHEHHBIX Ha
TEPPUTOPUU TIIaTO BO3rup, BBISBIEHHE UX POIM B CTPYKTYPE DPACTHTEIBHBIX COOOIMIECTB M HMX
HKOJIOTUYECKMX OCOOCHHOCTEH, a TAK)KEe OLIEHKA COBPEMEHHOI'O COCTOSIHUSI PACTUTEIHHOIO MOKPOBa
peruoHa M rnojyyeHue HayyHo 0OOCHOBAHHBIX Pe3yJIbTAaTOB JIJIsl €70 OXPaHBbI.

Mamepuan u memoowt ucciedosanus

HccnenoBarenbekas paboTa MPOBOIMIIACH HA TEPPUTOPHH TUIaTO Bo3rup, pacnoiokeHHOTO B
3anaJHoM yacTu AsepOaiikaHa. DTOT PETHOH XapaKTepU3yeTcs MOTyapUIHBIMU KIMMATHUYECKUMHU
YCIIOBUSIMH, Pa3IMYHBIMU TUIIAMU TIOYB U pa3HOOOpa3HbIMU (POPMAMU PACTUTENBHOIO MOKpoBa. B
0OBEKTHI UCCIIEIOBAHMUST OBUTH BKJIFOUSHBI ITONTYITYCTHIHHBIE, TyCTHIHHBIC, CTEITHBIE, TYTOBbIE, BOTHO-
OosoTHBIE U JiecHBIe (uTOIeHO3HI. [loeBble nMccienoBaHMs MTPOBOIAMIINCH MTPEUMYIIECTBEHHO Ha
3MMHUX NacTOUIIAX U B JOJIMHAX peK B npenenax Jxelipanuénbckoro, AKMHOYypcKoro, CaMyxckoro
n lamkupckoro paioHos [1, 2].
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Jlis u3ydeHusl pacTUTENbHBIX COOOIIECTB, HAPSAAY C KJIACCHYECKUMHU TIe000TaHUYECKUMU
METOAaMH, TPUMEHSJIUCh COBPEMEHHBIE OHKOJOTMYECKHE U (PUTOLECHOJIOTMYECKHE IMOIXO/BI.
Onucanne (UTOIECHO30B MNPOBOAMIOCH IO MeTony bpayH-brnanke; Ha KaXaoM ydacTke
3aKJIaIBIBAIMCE MPOOHBIC TuTomanu pazmepom 100-200 M2 Ha 3Tux miomaakax (pUKCHPOBAIHCH
BUJIOBOW COCTaB pacTEHUH, X OOMIIME, MPOSKTUBHOE MOKPHITHE, OMOMOPQOIoruiecKas CTpyKTypa
u QeHonoruyeckoe coctosiuue. O0mIMe BUA0B OLEHUBAIOCH B 0ajiax B COOTBETCTBHH CO IIKAJION
bpayn-bnanke [4].

CoOpaHHbIE B XO/I€ HWCCIICAOBAHMS PACTUTENbHBIE 00pa3ipl ObUIM O(OpPMIICHBI B BHJIE
repOapHBIX MaTEepHaNoB U HIECHTU(GUIIMPOBAHBI B JTaOOPAaTOPHBIX ycioBUAx. OmnpeneneHue BUA0B
pacTeHuii MPOBOAUIOCH HA OCHOBE PErHOHAJIBHBIX (IOPUCTUUECKUX MCTOYHUKOB U COBPEMEHHBIX
cHUCTeMaTH4YecKnX Kiaccupurkanuid. CHcTeMaTH4eckoe TIOJIOKEHHE M HOMEHKJIATypa BHUIOB
cemeiictBa boOOBBIE OMNpeneNsaaNch B COOTBETCTBHM C COBPEMEHHBIMH MEXIYHApOJHBIMHU
npuHiunamu cucremaruku (http:// www.worldfloraonline.org/).

JlJis BBISIBIICHUS DKOJIOTHUECKHX OCOOEHHOCTEW PaCTHTENBHBIX I'PYNIMPOBOK ObUI MPOBEICH
aHaNM3 JKU3HEHHBIX (OPM BHJIOB, UX NMPUHAUIKHOCTH K IKOJIOTHYECKHM rpynmaM (KCepopuTHl,
Me30(HTHI, TATOPHUTHI U AP.) U UX NO3ULIUHU B QuToneHo3ax. Takxke ObUIM W3yUeHBI CTPYKTYpPHBIC
XapaKkTEepPUCTUKH (PUTOIIEHO30B Ha OCHOBE JOMUHAHTHBIX U CYOJIOMMHAHTHBIX BUJOB, CHHY3UH U
npuHUumna sipycHoctu [11-14].

Jnst  obecriedeHUs] BBICOKOH TOYHOCTH WCCIIEIOBAHUN HCIIOJIB30BAINCH COBPEMEHHBIC
OKOJIOTUYECKHE U Teorpaduyeckue MeEToApl. AHAIM3 MPOCTPAHCTBEHHOTO paCIpeNeIeHuUs
pPacTUTENBHOTO TOKPOBa OCYHIECTBIsUICA ¢ moMolmbto TexHomoruit ['MC; koopauHaThl
HCCIIEIOBATEIbCKUX YYaCTKOB ormpeneisuiuck ¢ nomoinbio GPS-yctpoiicts. IlpocTpancTBennas
CTPYKTypa M OCOOCHHOCTH paclpOCTpPaHEHUs (UTOICHO30B OICHUBAJIMCH METOIAMH aHaIH3a
CIIyTHUKOBBIX CHUMKOB U KapTorpadupoBanus [4, 6, 9].

CoOpaHHble JaHHbIE ObUIM 00pabOTaHBl € MOMOIIBIO CTAaTUCTHYECKUX MPOTrpaMM U
COBPEMEHHBIX METOJIOB JKOJIOTMYECKOro aHanus3a. llomydeHHble pe3ynbTaThl MOABEPIIIUCH
CPaBHUTEIBHOMY aHAJM3y C TOYKH 3pPEHUS BHUAOBOTO cOCTaBa (UTOIICHO30B, JOJIH OOOOBBIX
pacTeHUH U UX POJIU B SKOCHCTEMAX.

Pesynomamot u o6cyscoenue

[lycThIHHBIE U MONTYITYCTHIHHBIE SKOCUCTEMbI XapaKTepU3YIOTCSl apUIHBIMHU U MOIyapUIHBIMU
KJIIMMaTUYECKUMH YCIOBHUSIMH, MAJIbIM KOJIMYECTBOM OCAJIKOB, BBICOKOM aMIUIUTY/A0H TeMIepaTyp U
CKJIOHHOCTBIO TIOYB K 3aCOJEHHMIO. B Taknmx HKOJIOIMYECKHX YCIOBMSX PACTUTEIbHBIM IIOKPOB
COCTOUT MPEUMYIIECTBEHHO M3 BHUAOB C KCEPOPUTHBIMM U TaJOQUTHBIMU CBoiicTBamu. B
’KOCHCTEMax JAaHHOro Tuna 0000Bble pacTteHus (Fabaceae) ABNAIOTCA OAHON U3 KIIIOYEBBIX TPy,
UTpAIOLUX BaXHYIO pojib B (OPMUPOBAHHMU CTPYKTYpbl (DUTOLIEHO30B U MOAJEPKaHUU
(GYHKUIMOHAIBHON yCTOMYMBOCTH SKOCHCTeM. EciaM B MOMYNyCTHIHHBIX (HUTOLIEHO3aX OHHU
BBICTYNAIOT B Kau€CTBE JOMHHAHTOB U CyOJOMMHAHTOB, TO B IYCTBHIHHBIX JKOCHCTEMax OHHU
Y4acTBYIOT B OCHOBHOM KaK KOMIIOHEHTBI WJIN acceKTaTtopsl [10].

['eoboTannyeckre ucciaenoBaHus, IPOBEACHHbIE HA TEPPUTOPUU TUIaTO bo3rup, MOKa3bIBAIOT,
YTO B MOJYIYCTBIHHOM pacTUTENILHOCTH BUAOBOE pa3HOOOpa3ue 6000BBIX BBIIIE, U OHU BBICTYHAIOT
KaK OJIMH U3 CTPYKTYPHBIX JIEMEHTOB Pa3IMYHbIX (PUTOLIEHO30B. DTHU pacCTEHUs] OCOOEHHO IIUPOKO
pacrpocTpaHeHbl B MOJBIHHBIX U 3()eMEPOBBIX MONYITYCTHIHHBIX (PUTOIIEHO3aX. Buibl, oTHOCAIHECS
K pomam Astragalus L., Medicago L., Trifolium L., Glycyrrhiza Tourn. Ex L. u Alhagi Tourn. Ex
Gagnebin, mUPOKO MpeNCTaBICHbl B 3TUX SKOCHCTEMax M UIPAIOT BaXKHYIO POJIb B CTPYKType
pacTUTEeNbHBIX TpynnupoBok. OOecneunBas mporecc (QHUKcaluMyd a3oTa B IouBe, OO0OOBBIE
CIOCOOCTBYIOT MOBBIIICHUIO €€ TUIOJOPOAMS M CO3JAOT YCIOBHUSA JJIS Pa3BUTHs APYTHMX BHUJIOB
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pactenuii. Kpome Toro, siBIsisick BBICOKOIIUTATEIbHBIMU KOPMOBBIMU PACTEHUSMHU, OHU TOBBIIIAIOT
MPOAYKTUBHOCTH MaCTOUIIIHBIX SKOCUCTEM M CO3/1al0T BaKHYIO KOPMOBYIO 0a3y /Uil 5)KUBOTHOBOJ/ICTBA
peruona.

B momynmycThiHHBIX — (DUTOIIEHO3aX  BCTPEYAIOTCS  PACTHTEIbHBIE  COOOINECTBA,
chopMupoBaHHbBIC NTPU TOMHUHUPOBaHUKM 0000BBIX. Harmpumep, B accotmanuu Glycyrrhiza glabra +
Salsola dendroides + Artemisia szowitziana cononka ronas (Glycyrrhiza glabra) BbICTymaer B
Ka4ecTBE JIOMUHAHTA M UTPAET BAXHYIO POJIb B (JOPMHUPOBAHUH CTPYKTYpHI PuTonieHo3a. C apyroi
CTOPOHBI, B 3()eMepPOBO-TIOJIBIHHBIX PACTUTEIIBHBIX COOOIIECTBAX OJHOJIECTHHE BUIBI O0OOBBIX, TAKHE
Kak Medicago minima, OBICTPO pa3BUBasChb B BECEHHUU CE€30H, (HOPMUPYIOT CE30HHBIN acHeKT
PacTUTETHLHOTO MOKPOBA M YIIyUIIAIOT KOPMOBBIE Ka4eCTBa MacTOUIHBIX yrofuii [2].

B nyCTBIHHBIX € 9KOCUCTEMAX M3-3a BBICOKOW CTEIIEHU 3aCOJIEHUS I0YB U HU3KOM BIAXKHOCTH
poib 000OBBIX pacTeHUI OTHOCUTENIBHO ociabeBaeT. B aTux ycnoBusx 0000BBIE MpenCTaBICHBI B
ocHOBHOM 3(emepamu 1 dpemepouaamu. Takue Buabl, kKak Medicago truncatula Gaerthn., Trigonella
spp. n Trifolium spp., pa3BUBasCh B TEYCHHE KOPOTKOTO BETETAIIMOHHOTO IEpHOoJa BECHOI,
YY4aCTBYIOT B PACTUTEIBHBIX TPYINIUPOBKAX KaK KOMIIOHCHTHI. TeM HE MEHee, 3TH pPacTeHUs
BEITIOJHSIOT BaXKHBIE DKOJIOTHMYECKHE (YHKIMA B apUIHBIX JKOCHCTEMaxX I10 COXpPaHEHHUIO
IUIOAOPOAMST TIOYB, NPEJOTBPAIICHUIO TIOYBEHHON 3po3MM U O00ECIEUYEeHUI0 YCTOWYMBOCTU
pPacCTUTENBHOTO TMOKPOBA. YCUJICHHE AaHTPOIOIeHHOTO BO3JACHCTBUS, OCOOEGHHO upe3MepHas
IKCIUTyaTanuss MacTOWI, TPOIECChl TOYBCHHONW SPO3WHM W 3aCOJICHUS, NMPUBEIH K H3MCHCHHIO
CTPYKTYPBI PaCTUTEIILHOTO ITOKPOBA B MOYITyCTHIHHBIX U IMYCTBIHHBIX JKOCUCTeMax. B pesyibrare
3TUX MPOLIECCOB MOIYISALUN HEKOTOPHIX OOOOBBIX pacTeHHI ociabiu, a UX apeajbl COKPATUIHCH.
[ToaTromMy u3ydeHue (PUTOICHOIOTHYECKOM POJIM STUX PACTEHHM M MX OXpaHa HMEIOT BaKHOE
3HAYCHHE I 00€CIICUCHUS YKOJIOTHIECKOH cTabmibHOCTH pernona (Tabmuma 1).

Taomuua 1
DKOJIOTMYECKAS POJIb BOBOBBIX PACTEHUI
B [TYCTBIHHBIX U ITOJYITY CTBIHHBIX ®UTOLEHO3AX
Tun sxocucmemvl Ponv 60606w1x Lomunanmuule 6uobl Okonozuueckoe 3navenue
pacmenuii

[MomymycThiHs JloMuHaHTHBIE U Glycyrrhiza glabra, @uxcarys a3ora B IIOYBE,

cyOnomuHaHTHBIE — Astragalus spp., Medicago (hopMupoBaHUE KOPMOBOI

spp., Alhagi pseudoalhagi 0a3bl

[TonpiHHO- KommoneHT u Medicago minima, PanneBeceHHss KOpMoOBas
aemepoBas CE30HHBIN Trifolium spp. 0a3a, MOBBIIIICHHE
TOJTYITYCTBIHS JOMHUHAHT POAYKTUBHOCTHU MAaCTOUII
ConoH49axkoBbIe KomnoneHT u Medicago truncatula, CoxpaHeHue MI0A0POIHs
MyCTBIHHBIE acceKkTaTop Trigonella spp. TOYBBI
(UTOLIEHO3BI
Ilecuansie Cnopagudeckoe Astragalus spp., Alhagi [IpenoTBparienue 3po3uu
MYCTHIHHBIC YYACTKH  PAacIpPOCTPaHEHHUE spp. TTOYBBI

CremHbIE HKOCHUCTEMBI XapaKTEPU3YIOTCS TIONYapUAHBIM  KIMMAaToM, OTPaHWYCHHBIMA
3amacaMM BJIard W JIaHAmWagTaMu ¢ OpeolnajaHueM KallTaHOBBIX U CEPO3EMHBIX IIOYB.
PacTuTenbHbIM MOKPOB B 3THX 3KOCHCTEMaxX COCTOMT MPEUMYIIECTBEHHO M3 37akoB (Poaceae),
pa3HOTpaBbs U KCepo(UTHBIX BUIOB. B cTpykType cTemHBIX (PUTOIEHO30B 0OO0OBBIE pAaCTEHUS
(Fabaceae) BbICTYymalOT BaXKHBIM KOMITOHEHTOM, OKasbIBas CYIIECTBEHHOE BIHMSHHE Kak Ha
dbopmupoBanue (GrIOpUCTHUECKOTO pa3HOOOpasus, Tak W Ha obecrnedeHue (QyHKIHOHAIBHON
YCTOMYUBOCTU SKOCUCTEM.
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['eoboTannYeCcKuUe HCCIeJ0BaHuSs, IPOBECHHBIC HA TEPPUTOPUH CTEITHOTO IIJIATO, TOKA3BIBAIOT,
410 OO00OBBIC MIMPOKO PACHPOCTPAHEHBI B OCHOBHOM B Pa3HOTPABHO-3JIAKOBBIX M TOJBIHHBIX
CTENHBIX  (uTOLEHO3aX. DTHM PpPACTEHHUS YYACTBYIOT B  PACTUTENBHBIX TPYNIIHPOBKAX
MPEUMYIIECTBEHHO KaK KOMIIOHEHTHI M CyOJOMHHAHTBI, UTpasi BaXHYIO pojib B (pOpMUpOBaAHHU
CTPYKTYpHI puTOIIeH030B. Ha TeppuToprn 0cOOEHHO MIMPOKO PACIIPOCTPAHEHBI BUIIBI, OTHOCSIITUECS
K ponam Astragalus, Medicago, Trifolium, Onobrychis, Hedysarum, Vicia w Lathyrus. Beictynas B
KaueCTBE BBICOKOIICHHBIX KOPMOBBIX pAaCTEeHMH Ha €CTECTBEHHBIX NacTOMIIAX, OSTH BUIBI
CIOCOOCTBYIOT (POPMUPOBAHHIO BaXKHOM KOPMOBOI 0a3bl I )KUBOTHOBOJICTBA PErHOHA.

OnHo¥i U3 BaXKHEUIIIUX SKOJOTHUECKUX (PyHKIMI OOOOBBIX B CTEMHBIX (PUTOIIEHO3AX SBIISCTCS
MIOBBIIICHUE TIJIOOPOIUS TMOYBBL. biaromaps CUMOMOTHYECKHM a30T(QHUKCUPYIOIIUM OaKTEPHsIM,
OOUTAIOIMM B KOPHEBOW CHUCTEME, 3TH PACTCHHUS CBS3BIBAIOT aTMOC(EpPHBIH a30T W 00O0TraIarT
MOYBY NHUTATENIbHBIMU BeIIeCTBaMH. B pesynbrare MOBBIMIACTCS MPOJYKTUBHOCTH IIOYBBI U
CO3JIAIOTCS ONIArONpPUSATHBIE YCIOBHUS JUTSL pa3BUTHUS IPYTUX BUIOB pacTeHud. /laHHas 0COOCHHOCTD
Mo3BOJIsIET OOOOBBIM BBICTYIIATh B POJIM BaXKHBIX SKOJOTMYECKUX CTAOMIN3aTOPOB B CTEITHBIX
skocucremax. Kpome toro, 6000BbIe UTPAOT BaXKHYIO POJIb B MPENOTBPAIICHHH SPO3UU MOYBHI U
MOJICP’)KaHUH CTAOMIIBHOCTH PACTUTENILHOTO MOKpOoBa. VX MomHas KOpHEeBas CUCTEMa YKpEIUIsieT
CTPYKTYpY TIOYBBI, HPEISATCTBYET BHIMBIBAHUIO TOYBEHHBIX YaCTHUI] W 3aMEUIACT Jerpaalliio
HKOCHCTEM. DTH CBOMCTBA UMEIOT 0C000€ 3HaUCHUE UMEHHO B MOJyapUAHBIX CTEHMHBIX JaHAIadTaX.

VYdacTtre 6000BBIX B CTEIHBIX (PUTOIIEHO3aX TAKXKE BEIET K YBEIMYCHHUIO OMONPOTYKTUBHOCTH
skocucteM. Hanmmume 000OBBIX B Pa3HOTPABHBIX COOOIIECTBAX IOBBIMIAET KOPMOBOE KaueCTBO U
MUTATEIbHYI0 IEHHOCTh MMACTOWIN, 4YTO KpaiHe BaKHO I Pa3BUTUS JKUBOTHOBOJCTBA U
paIMOHATILHOTO HKCIIOJIB30BAaHUSI MPUPOTHBIX KOPMOBBIX pecypcoB. OAHAKO B IMOCIETHUE TOJIBI
YCHJICHHE aHTPOIIOTEHHOT'O BO3JCHCTBUS, B YACTHOCTH Ype3MepHast SKCILTyaTalst MaCTOMIIL, SPO3HS
MOYB M IPOLECCHl 3aCOJICHUS, NMPUBEIH K ONPENEICHHBIM H3MEHEHUSM B CTPYKTYpE CTEIHBIX
HKOCUCTEM. B pesynbprare 3TUX MpOLECCOB MOMY/SIMA HEKOTOPBIX 000O0BBIX pacTeHHU 0cinabeBaroT,
a uX apeaibl cokpamarorcs. [loaTomy u3yuyeHue (pUTOLEHOTHYECKOW ponu GOOOBBIX B CTEMHOM
pPacTUTENBPHOCTH M HX OXpaHa HUMEIT 0co00e 3HayeHHe JUIsl COXpaHeHHs OuopasHooOpaszus U
sKoJIorMYeckoro Oananca pervona (Tabnuma 2).

TaoOmuma 2
BKOJIOTMYECKUE ®YHKIMU BOBOBBIX PACTEHHIM B CTEITHBIX ®UTOLEHO3AX
Poovl 60606bix Ponb 6 pumoyenose Oxonozuueckas Xosaticmeennoe
Gyuxyus 3HaueHue
Astragalus Komnonent / cyomomuaant  lloBermenne Kopmogoe u
TUIOIOPOJUSI ITOYBBI [IOYBO3ALIUTHOE
pacTeHue
Medicago Ce30HHBIN JOMHUHAHT Azordukcanus BricokonurarenbHOe
KOPMOBOE pacTeHHe
Trifolium KomnoneHt pa3notpaBHbix  IloBblleHne Kopmogoe n
(buUTOIICHO30B OMOIIPOYKTHUBHOCTH MEJIOHOCHOE pacTeHHE
Onobrychis OneMeHT MacTOUIIHBIX VYayumenue ctpykrypsl  KopmoBoe pactenune
¢buTO1IEHO30B TIOYBBI
Vicia, Lathyrus DUTOKOMITOHEHT Oo0oralieHne IoYBbI Kopmosoe u
a30TOM TEXHUYECKOE 3HAUCHHE

JlyroBble, BOIHO-OOJIOTHBIE M JIECHBIE AKOCHUCTEMBI SIBISIOTCS BAKHBIMH HPUPOIHBIMU
naHAmWAadTHEIMA ~ KOMIUIEKCAMM, XapaKTepU3YIOLIUMUCS BBICOKOH OHOMNPOIYKTUBHOCTBIO U
(bropuCTHYECKUM pa3HOOOpa3HeM pacTUTENBHOTO IOKpoBa. B 3TuX skocucTeMax, Hapsiay cC
pacTeHUSIMH PA3TUYHBIX FKOJIOTMYECKUX TPYIIL, BAXKHYIO POJIb UTPatoT 6000BbIe pacTeHus. boGoBbie
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BBITIOJHSIOT KJIIOYEBBIE HKOJOTHYECKHE (PYHKUMU B (OPMHUPOBAHUU CTPYKTYpbl (PUTOIIEHO30B,
MOBBILICHUH TLJIOJJOPOJIMS MOYBBI M 00eCrieueHUN OMOJIOTUYECKON YCTOMUNBOCTH 3KOCUCTEM.

B J1yroBeIX pacTUTENBHBIX cOOOIIECTBaX OOOOBBIC YYacCTBYIOT B OCHOBHOM B KadeCTBE
KOMIIOHEHTOB Ppa3HOTPABHBIX JIYTOBBIX (PUTOLIEHO30B M COBMECTHO CO 3JIaKaMH (OPMHPYIOT
CTPYKTYPY PACTHTENbHBIX TPyHNIUPOBOK. B 3THX sKocHcTeMax IIMPOKO PaclpOCTpaHEHBI BUDI,
oTHocsmuecss k ponam Trifolium L., Medicago L., Vicia L. u Lathyrus L. Ydyactue 0000BBIX B
JYTOBBIX (DUTOIEHO3aX MOBBIIAET KOPMOBBIE KaueCTBA U OMONPOTYKTUBHOCTD MTACTOUIITHBIX YTOIHUH.
ObecnieunBas mporecc a3oT(UKCauK, 3TU PACTCHUs MOBBIIIAIOT ITUIOJOPOAMNE TOUBBI U CO3/1AIOT
OJaronpusTHBIC YCIOBUS AJISl pa3BUTHS IPYTUX BUAOB pacTeHuid. Takum o6pazom, 6000BbIe UTPAIOT
BOKHYIO POJIb B IOBBIIIEHUH MTPOYKTUBHOCTH JIYTOBBIX SKOCUCTEM [3, 7, 8].

XoTs BHIIOBOE pa3HOOOpazue OOOOBBIX B BOJHO-OOJIOTHOM pPACTUTENILHOCTH OTHOCHTEIHHO
HEBEJIMKO 110 CPABHEHUIO C IPYTMMHU KOCHCTEMAaMHU, HEKOTOPBIE BUIBI, aAalITUPOBABIIUCH K JAHHBIM
HKOJIOTUYECKUM YCIIOBHSIM, BBICTYNAIOT B Kau€CTBE KOMIIOHEHTOB CTPYKTYpbl (uTOLIEHO030B. B
HKOCHCTEMax TaKoro THma 000OBBIE BCTPEUAIOTCSI B OCHOBHOM B JOJHMHAX PEK U HAa MOWMEHHBIX
nyrax. WX TpUCYTCTBHE TOJOXKUTEIBPHO BIHUSET HAa COXpPaHEHHWE CTAOMIIBHOCTH MOYBEHHO-
PACTUTENFHBIX CBSI3€M W MOAJEP)KAaHWE MPOMYKTUBHOCTH SKOCHUCTEM. B JIECHON pacTHTENbHOCTH
0000BbIE BBICTYMAIOT MPEUMYLIECTBEHHO KaK COCTaBHas dYacTh mojiecka. IIpouspactas B
KyCTapHHUKOBBIX 3apOCIISIX U Pa3HOTPABHBIX IPYNIHUPOBKAX MOJIECKA, OHU UTPAIOT BAXKHYIO POJIb B
(hopMUPOBaHUN OHOJIOTHYECKOTO PAa3HOOOPA3HS JICCHBIX 3KOCUCTEM.

B necHbix ¢uroneno3zax 0000BbIe CIOCOOCTBYIOT IOBBIIICHUIO IUIOJOPOAMS TOYBHI H
MpeOTBpalleHHI0 ToYBeHHOU 3po3uu. [Ipoiecc a3oTdukcannu, TPOUCXOASAIINNA B UX KOPHEBOMH
CUCTEME, YCKOpSET KPYTOBOPOT MUTATENBHBIX BEIIECTB B MOYBE M MOBBIIIAET MPOAYKTUBHOCTH
JIECHBIX SKOCUCTEM. YUacTHe O0OOBBIX B JIyTOBBIX U JIECHBIX PACTHTEIBHBIX COOOIIECTBAX SBISECTCS
OIHHMM W3 Ba)XXHBIX (PAKTOPOB, 00ECIIEUMBAIONINX CTAOMIBHOCTH CTPYKTYpPbI (UTOIEHO030B. Urpas
3HAYMMYIO POJIb B TPOPHUUECKOI CTPYKTYpe SKOCUCTEM, 3TU PACTEHUS MOJIOKUTENBHO BIUSIOT KaK Ha
COXpaHeHUe MIOAOPOANS TOYBBI, TAK U HA YCTOWYMBOE pa3BUTHE MACTOUIITHBIX U JIECHBIX YKOCHCTEM.
Hapsiny ¢ atum, aHTporioreHHbie ()aKTOpPbl — B YaCTHOCTH, YPE3MEPHOE MCIIOIB30BAHNE MACTOMIIL,
9pO3usl TOYB M HM3MEHEHHE BOJHOTO pPEXHMa — MOTYT OKa3blBaTh HETaTUBHOE BIIHMSHUE HA
pacmnpocTpaneHre 6000BBIX B 3TUX SKOCHUCTeMax. TakuM 00pa3oM, B JYTOBBIX, BOJHO-OOJOTHBIX U
JIECHBIX THIAX PACTUTEIBHOCTH OOOOBBIE HWIPAIOT BAXKHYIO pPOJIb B (DOPMHUPOBAHUU CTPYKTYPHI
(UTOIICHO30B, TOBBIIIEHUH IIOJOPOIUS TOYBBI M COXPAHEHHH SKOJIOTUYECKOH CTAOMIHHOCTH
sKocucTeM. M3yueHWe W OXpaHa JTHUX PACTCHHWH HMEIOT OONbIIOe 3HAYeHHE C TOYKH 3PEHUS
COXpaHEeHUs1 OMOJIOTHYECKOTO Pa3HOOOpasus perruoHa W YCTOWYHBOTO HCIONB30BAaHUS MPHUPOTHBIX
skocucreM (Tabmuma 3).

Tabmuma 3
DKOJIOTUYECKA S POJIb BOBOBBIX PACTEHUI
B JIVI'OBBIX, BOJHO-BOJIOTHBIX U JIECHBIX ®UTOLIEHO3AX
Tun skocucmemol OcHosHble poobl Ponv 6 pumoyenose DKkonocuueckoe u Xx031UCmMEEHHOe
3HAYeHUe

JIyrossie Trifolium, KomnoneHt n [ToBBImIaeT NpoAyKTUBHOCTH
(bUTOLICHO3BI Medicago, Vicia cybaoMuHaHT acTOMI M KaYeCTBO KOpMa
Boaao-6onoTHas Vicia, Lathyrus ~ KoMmmoHEHT ITognepxuBaeT CTaOMILHOCTH
PacTHTEIbHOCTh [TOYBEHHO-PACTUTENBHBIX CBS3EH
JlecHas Astragalus, KomrmoHeHT nojiitecka [ToBbImIaeT muoxopoare NOYBHI U
pPacTUTEIHHOCTh Lathyrus, Vicia MIPEIOTBPAIIAET DPO3HUI0
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3axnrouenue

Pe3ynbrarel nccnenoBaHuii Mmoka3anu, 4To 0000BbIe pacTeHus (Fabaceae) WrparoT BaXHYIO
9KOJIOTUYECKYI0 M XO3SIMICTBEHHYIO POJIb B apUIHBIX M TOJTYapHIHBIX dKOCHCTEMax Iaro bosrup.
OHM y4acTBYIOT B (JOPMHUPOBAHUH CTPYKTYPHI (PUTOIICHO30B, MOBBIIIAIOT TUIOJOPOINE ITOYB 32 CUET
a30TUKcAlMM U SIBJSIOTCS IIEHHOW KOpMOBOM 0a30if macTOMIIHBIX 3KOocHcTeM. BmecTe ¢ Tem
aHTPONOTECHHBIE BO3ICHCTBUS U KIIMMAaTHUYECKUE U3MEHEHUS TPUBOAT K I€TpaJallii paCTUTEIHHOTO
MMOKPOBA, YTO OIpenesieT HeoOXOAMMOCTh OXpaHbl U PAIMOHATLHOTO MCIOIH30BAHUS YKOCHCTEM
peruoHa.
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Annomayus. PaccMaTpuBalOTCS  BONPOCH  afanTalldd  MEXIYHAPOIHBIX  CTAaH/IapTOB
«3€NIEHOr0» CTPOUTEIBCTBA K KIMMATHYECKHMM M SKOHOMHUYECKHM YCIOBUSM KBIPrbI3cKOM
PecryOnuku. AHanmU3UpyrOTCS HOPMAaTHBHO-TIPaBOBast 0aza CTpaHbl B cepe sHeprodhdexTuBHOCTH
3naHuil, BkiItodas 3akoH «OO0 sHeprerudyeckod 3(PpPEeKTUBHOCTH 3MaHHI» U MOA3AKOHHBIE AKTHI.
BrisiBiieHBI KITIOYEBBIE KIIMMATUYECKUE (PaKTOPBI (PE3KO KOHTMHEHTAIBHBIA KIIMMAT, CeiicMUYecKas
aKTUBHOCTh, BBICOKHH TMOTEHIIMAT BO300OHOBIISIEMBIX HCTOYHUKOB HIHEPTUU) U IKOHOMHYECKHE
orpaHuueHust (CTpyKTypa XKuioro (oHma, CyOCHIMpPOBAaHHWE SHEPrOHOCUTENEH, JOCTYIMHOCTh
MatepuainoB). [IpennoxkeHb METOA0IOrHUECKIe TOAXOABI K OIIEHKE SKOHOMUYeCcKol 3 hekTuBHOCTH
«3enE€HBIX» MpoekToB. CHopMyTMpOBaHbl PEKOMEHIAIIMH TI0 pa3pabOTKe HAIIMOHAILHOTO CTaHAapTa
«3€JIEHOr0» CTPOUTENBCTBA, COBEPIIEHCTBOBAHUIO CUCTEMBI CTUMYJIMPOBAHUS, PA3BUTHIO KaJAPOBOTO
MOTEHIIMaJa U MOBBIIIEHUIO NHPOPMUPOBAHHOCTH HACETICHHUS.

Abstract. Issues of adaptation of international standards of "green" construction to the climatic
and economic conditions of the Kyrgyz Republic. The country's regulatory framework in the field of
energy efficiency of buildings is analyzed, including the Law "On the Energy Efficiency of Buildings"
and by-laws. Key climatic factors (sharply continental climate, seismic activity, high potential for
renewable energy sources) and economic restrictions (housing structure, energy subsidies, material
availability) were identified. Methodological approaches to assessing the economic efficiency of
green projects have been proposed. Recommendations were formulated on the development of a
national standard for "green" construction, improving the incentive system, developing human
resources and raising public awareness.
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Kniouesvie cnosa.: «3en€H0e» CTPOUTENHCTBO, YSHEProd(P(HEeKTHBHOCTD, CTAHAAPTHI «3EIEHOTO»
CTPOUTEIbCTBA, aHAIM3 3aTpar >KU3HEHHOrOo IHKiIa, KbIpre3craH, aganTanus K KIMMaTH4eCKUM
YCIIOBHSIM, BO30OHOBIISIEMbIE UCTOYHUKH SHEPTHH, IKOHOMHUYECKas 3(p(HEeKTUBHOCTB.

Keywords: green building, energy efficiency, green building standards, life cycle cost analysis,
Kyrgyzstan, climate adaptation, renewable energy, economic efficiency.

B ycnoBusx 1mmo0anbHOrO M3MEHEHUsS KIMMaTa, ypOaHW3alWMUd M HMCTOUICHUS MPHPOIAHBIX
peCYpCOB IEpexoll K yCTOMYMBOMY Pa3BUTHIO CTPOMTEIBHOM OTPACIN CTAaHOBUTCS IPHOPUTETHOU
3aJauell Uit MHOTUX cTpaH. KbIprel3cTaH, XapakTepu3yOIHUICs pe3K0 KOHTHHEHTaIbHBIM KIIMMAaTOM
C XOJIOJHBIMH 3MMaMHU U JKapKUM JIETOM, a TaKXXe BBICOKOTOPHBIM pelibe()OM, CTAJIKUBACTCS C
HEOOXOIMMOCTBIO Al Tallii MEXTyHAPOAHBIX CTAHJAPTOB «3€JIEHOT0» CTPOUTEIHCTBA K MECTHBIM
YCIOBMSIM. 3aHuUs SIBISIOTCS KPYIMHEHIIUMHM HOTPEOUTENsIMH SHEpPIUH, BOJIbl U MaTepHajOB: B
Kbipreizcrane Oosiee MONOBUHBI BCEH MEPBUYHOM 3HEPruUM pacxopyeTcs Ha 3[aHMs, 4YTO JAeJaeT
CTPOMTENBHBIA CEKTOp ODHMM W3 KIIOYEBBIX HampaBieHWd s  pedopm B obmactu
sneprodpdexruBaocTr. CornmacHo naHHBIM, B Kazaxcrane, Y30ekucrane u Kelprei3cTane Ha 31aHUS
npuxoautcs 10 70-80% BBIOPOCOB MapHUKOBBIX ra30B B ropoax [15].

Ilenbro HacToOALIEW CTAaTbU SIBIAETCA CHCTEMaTH3alMs NOAXOJOB K aJalTallMM CTaHIapTOB
«3€JIEHOT0» CTPOUTENIHCTBA K KIIMMAaTHUECKUM U SKOHOMHUYECKHUM ycIoBUAM KbIprei3cTana, a Takxke
pa3paboTKa METOJMYECKUX OCHOB OLIEHKH YKOHOMHUYECKON (P (EKTHBHOCTH «3ENEHBIX» MPOCKTOB B
KOHTeKcTe pecnyonuku. Hanbonee npu3HaHHBIME B MHUpE CHCTEMaMM CEPTH(PUKALUU «3EJIEHBIX»
3nanuii sBisroTcs amepukanckuii LEED u 6putanckuit BREEAM [12].

LEED nenaer akueHT Ha 3Hepro’(p(eKTHBHOCTM M HMHHOBalMsaX, Torga kak BREEAM B
OoJbIIel CTEMEHHN LEHHUT YIPaBJICHHUE MPOEKTOM M JOJTOCPOUYHYI0 yCTOWYMBOCTH. [loMHMO HHX,
cymecTBytoT HeMmeukuil ctannapr DGNB, smonckuit CASBEE u npyrue HallMOHaJIbHBIE CUCTEMBI.
B nocnennue ronael HaOmomaeTcss TEHAEHIMS K aJanTallMd 3TUX MEXKIYHApOIHBIX CHUCTEM K
YCIIOBUSIM DPa3BUBAIOLIUXCA CTpaH, BKiItodass rocynapcrBa LlenTpanbHoil Asuum. Keipreiscran
NPEIINPUHSIT PSIi BaXHBIX I1IAroB MO (POPMUPOBAHMIO 3aKOHOJATENIbHOW 0a3bl ISl MOBBIIICHUS
sHeproaddexruBHoCTH 31aHUH. KimroueBbIM 1okyMeHTOM siBisieTcst 3akoH Kbipreizckoit PecrryOnuku
oT 26 utonst 2011 roga Nel37 «O6 sHepreruueckoil 3pGEKTUBHOCTH 3aHHI», LENbI0 KOTOPOIro
SIBJIIETCSL COJIEHCTBUE MOBBIIICHUIO SHEPTETHUECKON AIPPEKTUBHOCTH 3aHUM C YUETOM yIyUllIeHUs
TEIUIOBOTO MHUKPOKJINMAaTa, 3(Q(EeKTUBHOCTH 3arpar, CHIKEHUS TOTPEONeHUsI SHEPreTU4YeCcKUX
peCypcoB U BBIOPOCOB NApHUKOBBIX Tra30B. 3aKOH YCTaHABIMBAE€T NPABOBHIE OCHOBBI OLIEHKU
SHEepreTuueckol IPQPEKTUBHOCTH M CHW)KEHHUS TMOTpeOJeHUs HSHEpropecypcoB 3IaHMSIMHU,
pacnpocTpaHsisi CBOE  JeiicTBME Ha  JKWIble, OOIIECTBEHHbIC, aJMUHUCTPAaTHUBHbIE W
MHOTO(QYHKIIMOHAJIbHBIE 3/1aHUsI HA BCEX ATAlax MX )KU3HEHHOTO IuKia [2].

Baxxubim gononnenuem crano [locranosnenue [IpaButensctBa Ne531 (2012) u nmocneayromue
ero penakuuu (2025), ycraHaBiMBarolie MUHUMaJIbHbIE TPeOOBaHUS K SHEPTrod((HEKTUBHOCTH /IS
BCEX HOBBIX U PEKOHCTPYUPYEMBIX 31aHUi [6].

MunumanbHble  TpeOOBaHHMS ~ COOTBETCTBYIOT ~ BepXHeW  rpanuue  kimacca  «By»
sHeprospdexkruBHoctu. B 2025 r KabuHer MHHHCTPOB Y>KECTOUMJI IMpaBUiIa SHEPTETUUYECKON
cepTUHKALMU 3JaHUH M KOTJOB: COIIACHO HOBBIM IIOMNpPAaBKaM, CIELHAIHUCT, MPOBOJUBIIUI
MEPBUYHYIO OLIEHKY SHEPronoTpeOIeHus 3/1aHus, 00Iee HE MOKET BBITIOIHSTH €r0 SHEPreTHYECKYIO
cepTudUKaIHIO, YTO HAMPABIEHO HA MOBBIIIEHUE TPO3PAYHOCTH  OOBEKTUBHOCTH OIICHKH [5].

Benércs aktuBHas pa3pa0oTka HAlMOHAIBHBIX CTPOMUTEIBHBIX HOPM C  YYETOM
sHeproadexkruBHocTH. B uyacTHOCTH, pa3pabarbiBaeTCsl HalMOHAJIbHAs CTPOMTENbHAas HOpMa
«MHOTOKBapTUPHbIE JKWJIbIE JOMa» C BHEAPEHHEM DJIEMEHTOB  3Hepro’(pQeKTuBHOCTH.
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VYcoBepIIeHCTBOBaHbl UM YTBEPXKACHBI CTpPOUTENIbHbIE HOpMBI «KOTenpHbIE YCTaHOBKH» U
«OrormieHne, BEeHTUISAUS U KOHAULIMOHUPOBaHUE BO3ayxa». [1o olleHKaMm SKCIepToB, peann3aius
3THX MEp MO3BOJUT CHU3UTH dHEpronoTpedienne 3nanuii mpumepHo Ha 30-50%. B mapte 2026 r B
MunucrepcrBe crpoutenberBa, apxuTekTypbl M JKKX Keipreiscrana cocrosiack BcTpeda C
npencraButessiMu  Aszuarckoro Oanka paszButus (ABP), mocBsmiéHHas BHEAPEHUIO CTaHIApPTOB
«3es€Horo» Kmibs. O0Cy) Iaauch BOPOCh IHEProdrhHEeKTUBHOCTH, UCTIOJIb30BAHUS SKOJIOTUYECKU
YHUCTBIX CTPOUTENIBHBIX MAaTepUANIOB M pPa3padOTKHM CHCTEMbl MOHUTOPUHTA Uil KOHTPOJIS
cobmtonieHust 3TuX crangaptoB. Kpome toro, Kabuner MuHHCTPOB 0100pHIT IPOSKTHI KPEAUTHOTO U
rpanToBoro cornamieHuii ¢ ABP mo «3enénoit» MomepHU3au OOIIECTBEHHBIX 3MaHUK [7], 1ebIo
KOTOpBIX SBISIETCS JOBEACHHE OOIIECTBEHHBIX 3[JaHUM 10 Kiacca 3HeprodpdextuBHocTH B,
YCTaHOBKA COJTHEYHBIX (poTORNEKTprUecKkux cucteM ¢ Hakonuresimu (https://www.usgbc.org/leed).

KbIprei3ctan xapakTepusyeTcsl pe3K0 KOHTMHEHTAJbHBIM KJIMMATOM C XOJIOJHBIMH 3UMaMU
(Temneparypa MoxkeT omyckarbcs 10 -30°C) u xapkum jetoM (1o +35°C). 3HauuTeabHAs YacTh
TEPPUTOPUU HAXOJUTCS B BBHICOKOTOPHBIX paliOHax, TAe KIUMAaTUYeCKHUE YCJIOBUS BapbUPYIOTCS B
3aBUCHMOCTU OT BBICOTHI HaJl YPOBHEM MOpS U CPEIHEroJ0BOH CyMMbl ocajikoB. B buinkexe
peodsaaaroT ciradbie BETPHI CO CKOPOCTBIO MEHee 2 M/C, 0COOEHHO JIETOM, YTO OOYCIIOBJICHO
OTHOCUTENIbHO MallbIM KOJIMYECTBOM BOJOEMOB U O03€JCHEHHS Ha TOPOACKHX OKpauHax. ITH
KIIMMaTUYECKHE YCIIOBUS HAKJIAAbIBAIOT crenrduueckre TpeOOBaHUS K aJanTallid CTaHIapTOB
«3€JIEHOT0» CTPOUTENILCTBA!

Teruto3amuTa 31aHUI: W3-32 3HAYUTEIBHBIX MEPENalOB TEMIEparyp HEOOXOIMMBI BBHICOKHE
TpeboBaHUs K TeIIo3aluTe orpaxaaromux kKoHCTpyKkuui. B 2013 r 6su1 nepecmorpen CHull KP
23-01:2013 «TemnoBas 3ammTa B 31aHHUIX», OJHAKO JCHCTBYIOIIME COBETCKUE HOPMbI BO MHOTOM
yCTapenu 1 He COOTBETCTBYIOT COBPEMEHHBIM CTaHAapTaM HEepProd(h(HeKTHBHOCTH.

Ceiicmuueckass akTUBHOCTh: KbIprbI3cTaH HAXOAUTCS B CEMCMHMUYECKHM AaKTUBHOM 30HE, UTO
TpeOyeT yuéra ceCMHYEeCKMX Harpy30K IpU IMPOEKTUPOBAHMU «3€JIEHBIX» 3AaHUN U BBIOOpE
MaTepHUaoB.

Hcnonb3zoBanne BO300HOBISIEMBIX HCTOYHHKOB 3Hepruu (BUD): Pecnybnuka oGmamaer
BBICOKMM MOTEHLMAJIOM THAPOIHEPTUH, COIHEUHON SHEPTUH, BETPOBOM SHEPTUU U I€0TEPMATIbHBIX
BoI. B 2025-2026 T akTUBHO pa3BUBAIOTCS MPOEKTHI B 00JaCTU COJTHEYHOW SHEPreTUKHU, BKIIOYast
CTPOUTENICTBO COJIHEYHOM CTaHIMM MOIIHOCTBIO 1900 MBT BheTHaMCKOM KOMIaHMEW M BBOI B
AKCILTyaTallMi0 COJIHEYHOM AyekTpocTaniuu MomHocTeio 100 MBT B Kemunckom paiiosne.
HcnonwzoBanue BUD s oromsieHuss u ropsiuero BOAOCHAOKEHHUS 3/1aHUN CTAaHOBUTCA BCE Oosiee
aKTyaJIbHBIM.

Bonusie pecypcesl: Keipreizctan o0nagaer 3HauMTEeIbHBIMU BOJHBIMU PECypcaMM, OHAKO UX
HEpPAaBHOMEPHOE paclpe/ielieHne U 3aBUCUMOCTb OT JIEJHUKOBOTO NMUTAHUS TPEeOyIOT BHEAPEHUS
BOJIOCOEpEramIyx TEXHOJOTUH B 37aHMSIX (CUCTEMBbI cOopa MOXKAEBOW BOAbI, YCTAHOBKH JJIS
ITOBTOPHOT'O MCIIOJIb30BAHUS «CEPOM» BOJBI).

OxoHOMHYecKHe 0coOeHHocTH KbIprei3cTaHa Takke BIMSIOT Ha aJalTalldi0 CTaHIapTOB
«3€JIEHOT0» CTPOUTENIBCTBA!

Crpykrypa xwmioro (onma: oOmumii kxuitoil GOHI COCTABIAET OKOJIO 88 MITH M2, U3 KOTOPBIX
97% HaxoguTCs B 4acTHOH coOcTBeHHOCTH. DoH OOIIECTBEHHBLIX 3MaHMM HacuuThiBaeT 10 TEIC.
3JJaHUM, U3 KOTOPBIX OOHOBIIEH TONBKO 1%. 3a 10 et noctpoeno 6osee 13 MIIH M? JKUIIbSL.

JloTanuu Ha YHEPTOHOCUTENH: TocyaapcTBa LleHTpanbHON A3uu oaroe Bpemst CyOCHANPOBaIH
10 50% CTOMMOCTH 3HEPropecypcoB, UYTO CHUXKAJIO CTHUMYIbI AJsl SHEprocOepeKeHus U JAeano
MIPOEKTHI MO MOBBIIIEHHUIO YHEPTO3((HEKTUBHOCTU MEHEe MPUBJIEKATENbHBIMU ¢ (PMHAHCOBOI TOUYKHU
3penus [15].
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CBopaunBaHue 3TUX CyOCUANN CO3MAET MPEANOCHUIKHU ISl YCKOPEHUSI BHEAPEHUS «3EJIEHBIX»
TEXHOJIOTHH. J[oCTYymHOCTh MaTepHalioB U TEXHOJIOTUN: PIHOK SHEPrO3(PPEKTUBHBIX MaTepUaIOB U
texHonornii B KeIpreicrane Haxogutcs Ha craauud (GopmupoBanus. Habmromaercs nedumur
KBaJM(UIMPOBAHHBIX CIELIHATMCTOB B 00JACTH JHEProayJuTa ¥ SHEProcepTHU(HUKAINU, OIHAKO
MPeIPUHUMAIOTCS Iary Mo UX MOAroToBKe: Oonee 220 crenuanicToB IpoILUTd 00y4eHHE B paMKax
npoekra JOHMCOH I'pynn. «3enéHbie» cTpouTeNbHbIE Marepuaiibl: B KbIprei3cTraHe akTHBHO
Pa3BUBAIOTCSI MECTHBIE «3€IEHBIE» MaTepuaisl. Hanpumep, sxo-kupnuuu u3 pucosoi menyxu (60%
menyxu, 40% TIUHBL, IIEMEHTa U Kiies 0€3 XUMUYECKUX J00aBOK), a TaKKe MaTepHallbl HA OCHOBE
[JIMHBI, COJIOMBI, JIepeBa, KaMblllla, MIEPCTU U OMWIOK. Vcronab30BaHHEe MECTHBIX BO30OHOBIISIEMbIX
MaTepuasoB CHIDKAET TPAHCHOPTHBIE pacXoibl M YIIIEPOAHBIN CIIEl CTPOUTENbCTBA. BHenpenue
«3eNEHBIX» CTaHAApTOB TpelyeT ydéra COLMANbHBIX (DAaKTOPOB: HHU3KAsA OCBEIOMIIEHHOCTD
HAaceleHUs O TMPEeuMyIIecTBaX HHeprodp(eKTuBHBIX 3JaHUN, OrpaHUYEHHBIC (HUHAHCOBBIC
BO3MOXKHOCTH JUIsl JTOTIOJIHUTEIbHBIX MHBECTHIIMNA, HEOOXOAMMOCTh COXPAaHEHHUS TPaJUIIMOHHBIX
apXUTEKTYPHBIX pelieHuid. MexxayHapoaHas opranuzanus no murpauud (MOM) 3anyctumna npoexT
o pa3pabOTKe CTaHAAPTU3UPOBAHHBIX, IPEIBAPUTEIBLHO  YTBEPKAEHHBIX, 3KOHOMUYECKU
3 PEKTUBHBIX U SKOJOTMYECKH YCTOWYHMBBIX CTPOUTENLHBIX TUIAHOB, BKIIIOYAsI TPOEKTHI «3EIEHOI»
pPEHOBAaIIMY, HAMIPABICHHBIE HA YITy4IlIEeHWE Ka4eCTBA Kb M MOBBIIICHHE YHEPTOIPPEKTUBHOCTH.
Anamu3 3arpar >kuzHeHHoro uukia (Life Cycle Cost Analysis, LCCA) mpencraBnser co0oi
HKOHOMHYECKYIO0 METOJIOJIOTHIO /ISl BBIOOpa Hanbosee SKOHOMUYECKH 3((PEKTHBHOTO MPOESKTHOTO
pelIeHHst Ha OCHOBE JIOITOCPOYHOM NEPCIEKTHBEI, @ HE TOJIBKO HAYaJIbHBIX 3aTPaT HA IPUOOpETEeHHE,
npoektupoBanue U crpoutenbcTBo. LCCA yuuThIBaeT mpsiMble 3aTpaThl 37aHMs, BKIIOYAS
9HEpro3arparbl, 3aTpaThl Ha OOHOBIEHHE U 3aMEHY, a TaKXe JKCIUIyaTalliOHHBbIE PAacXOAbl Ha
MPOTSHKEHUHU Beero sku3HeHHoro muka (https://worldgbe.org).

KiroueBoe mnpeumymectso LCCA 3akirouaeTcss B TOM, 4YTO OHa TO3BOJISIET J0Ka3aTh
HSKOHOMHYECKYIO BBITOZy 0ojee BBICOKMX IEpBOHAYAJIbHBIX MHBECTUIMI 3a CUET Mocienyromei
SKOHOMHH HKcIutyaraninoHHbIX pacxonoB. [lomumo LCCA u LCA-LCC Index, ans oueHku
«3€NEHBIX» MPOEKTOB MOTYT HCIIOJIb30BaThCsl TPAJAMIIMOHHBIE (DMHAHCOBBIE IOKA3aTEIM: YUCTas
NpUBEAEHHAS CTOUMOCTD; BHYTPEHHSSI HOPMa JIOXOTHOCTH; TUCKOHTHPOBAHHBINA CPOK OKYIIAa€MOCTH;
OTHOILIIEHHE BBITO/IBI K 3aTpaTaM. BaxkHO MOAUepKHYTh, 4TO 3()(HEKTUBHOCTD «3€JIEHBIX)» POEKTOB HE
OTPAaHUYUBAETCS TONHKO (PMHAHCOBBIMU U DKOJIOTMYECKUMHU TapaMeTpaMH. YCTOMUMBOE pa3BHUTHE
OpraHM3ali B 1EJIOM M BHEAPEHHE «3€JIEHBIX» CTaHAApTOB B CTPOUTENIBCTBE TPEOYIOT
KOMITJIEKCHOTO TI0/IX0/la K CHCTEME€ MEHEPKMEHTAa, BKJIIoYas OIEHKY €€ OpraHu3allMOHHOM,
HSKOHOMHYECKOW U couuanbHOil 3ddexTuBHOCTH. Vcrnonb30BaHME COBPEMEHHBIX METOJIOB
yIpaBlIeHUs] KauyeCTBOM, NPOEKTHOTO MEHEI)KMEHTa M BOBJEUYEHMS 3aHMHTEPECOBAHHBIX CTOPOH
MIO3BOJIIET MOBBICUTH PE3YIBTAaTUBHOCTD «3€JEHBIX)» MHUIIMATUB U 00€CIEeUUTh UX JOJITOCPOYHYIO
YCTOMYUBOCTS [8, 9].

[Tpumenenne LCCA B ycnoBusix Ksipreiscrana tpebyer yuéra cienyromux (hakropos:
JVCKOHTHAsl CTaBKa, YYHUTHIBAIOIIAS SKOHOMHYECKYIO CHTYallMI0 B CTpaHe U HHQIAIUOHHBIE
OXKUIAHUS;, TOPU3OHT TUIAHUPOBaHUsI, 0OBIYHO cocTaBisitomuii 20-30 et A KUIbIX 31aHul U 15—
20 met juis OOIIECTBEHHBIX; 3aTpaTbl HA SHEPrOHOCUTENH, KOTOPHIE B YCJOBMSIX MOCTENEHHOTO
COKpauleHus: cyOcuauii OyayT pacTH; 3aTpaTbl HAa TEXHUYECKOE OOCITY)XKMBaHHME M KallUTaJIbHbBIN
PEMOHT; JMKBUAALMOHHAS CTOMMOCTH 3[aHHs B KOHIE >XU3HEHHOTO IUKIA. [ KOMILJIEKCHOM
OLIEHKU «3€JEHBIX» MPOEKTOB, YUMUTHIBAIOUIEH KaK HKOHOMHYECKHE, TaK M OSKOJOIMYECKHUE
rapaMeTpbl, MOXKET ObITh HCIIOJIb30BAaH UHTErpaIbHbIN Ko duueHT xuzneHHoro nukina LCA-LCC
Index, npennoxeHHsiit B padote [4].

JanHabiit K03QPUIMEHT YIUTHIBAET CyMMapHbIE 3aTpaThl HA CTPOUTEIHCTBO, SKCILUTYaTAIUI0 U
YTUIIM3AIMIO 3aHNUs, @ TAKXKE HKOJIOTHYeCKUe F3PPEKTHI B BU/I€ COBOKYITHBIX BEIOPOCOB MAapHUKOBBIX
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ra3oB 3a BECbh )KU3HEHHBIN IIUKJI. MeTonka pacuéra npe1ycMaTpuBacT HOPMUPOBAHHE NTOKA3aTeNeH,
YCTaHOBJICHHE BECOBBIX KOI(PPUIIMEHTOB U BOZMOXKHOCTH aIallTalluy O] Pa3IMUHbIC THUIIBI KHUJIbIX
npoekToB. [Ipumenenne LCA-LCC Index B Kviprei3crane MoxeT OBbITh aJaNTHPOBAHO C YUETOM:
JIOKaJIbHBIX JJAHHBIX O BEIOPOCAX MapHUKOBBIX ra30B MIPU MPOU3BOACTBE CTPOUTEIBHBIX MaTEPHUAJIOB;
KIIMMaTHYECKUX KOA(PQUIIMEHTOB, BIUSIONIMX Ha DSHEpronorpeOleHre 34aHUd B Ipolecce
AKCILTyaTalluK; COIMAIbHO-dKOHOMUYECKHX mpuoputeToB Pecryomuku. [lomumo LCCA u LCA-
LCC Index, nns1 OLeHKH «3€TEHBIX» MPOEKTOB MOTYT HCIIOJIB30BATHCS TPAJAULIMOHHBIE (DMHAHCOBBIC
[I0Ka3aTeln: YUCTas NpUBEIEHHAS CTOMMOCTD IIOKa3bIBa€T A0COIIOTHYIO BEIMUMHY SKOHOMHYECKOTO
spdekra OT peanuzalMu NPOEKTa; BHYTPEHHSS HOPMA JIOXOAHOCTH TO3BOJISIET CpPaBHUTH
3¢ (dEeKTUBHOCT, MpPOEKTa C aJIbTePHATUBHBIMH HHBECTHIMSAMH; JUCKOHTHUPOBAHHBIA CPOK
OKyIaeMOCTH  OTpa)kaeT BpeMs, HEOoOXOAMMoe Ui BO3Bpara WHBECTHIMH C  y4ETOM
JUCKOHTUPOBAHUS; OTHOLIEHHWE BBITO/BI K 3aTpaTaM COOTHOLIEHHE AMCKOHTHPOBAHHBIX BBITOA K
JMCKOHTHPOBAaHHBIM 3arparaMm. Ilo cocrosHuto Ha HOs0ps 2025 T B KsIpreiscrane ormedeHa
peanuzanus 6omnee 4 ThIC. IPOEKTOB MO IHEProdhHEeKTUBHOCTH, KOTOPHIE MO3BOJIUIN COKOHOMUTH
okosio 3 Thic. MBT 4y 311€KTpO3HEpPrun M CHU3UTH BBIOPOCH! YIJIEKHCIOrO ra3a Ha 5 ThIC. TOHH.
KitoueBpie mpenmymiectBa 3HEProd(h(HEKTUBHOTO CTPOUTEIBCTBA, OTMEUEHHBIE HKCIIEPTAMH,
BKJIFOYAIOT: CHUYKEHHE HETaTUBHOIO BO3ACHCTBUS Ha OKPYKAIOIIYIO Cpely, MOBBIIIEHUE KayecTBa
YKU3HHU HACEJICHUS], 3HAUUTEIbHOE COKPAILIEHHE PACX0/I0B HA KOMMYHAJIbHBIE YCIYTH U OTOIIEHHUE, a
TaK)K€ CHIKEHUE OOILNEro YpOBHS SHEpromnorpediieHus. AHaIW3 MEXKIYHapOAHOIO OIbITa
[IOKAa3bIBACT, YTO «3€JIEHBIE» 37aHUsl OOBIYHO TpPeOYIOT JOMOJIHUTENbHBIX IEPBOHAYAIBHBIX
uHBecTUlMi B pazmepe 0-7% 1O cpaBHEHUIO ¢ OOBIYHBIMH 37aHHUSIMH, B 3aBUCHUMOCTH OT YPOBHS
ceprudukanuu u Tuna npoekra (https://worldgbc.org).

[Ipu 3TOM 3KCIUTyaTallMOHHAS YKOHOMHUS MOXKET OKYIUTh 3TH 3arparbl B TeueHue 3-7 neT. B
CTpaHax CO CXOXXMMM  KIMMarM4eCKUMHU  YCJIOBUSMHU  (Hampumep, B  Y30eKucTaHe)
sHepro3(peKkTuBHBIE 30aHUSI C ONTUMHM3MPOBAHHBIMU OTPAKAAIOMMMH KOHCTPYKLHSMH U
MH)KEHEPHBIMU CUCTEMaMH TO3BOJISIIOT CHU3UTH 3Hepronorpednenue Ha 20-35%, a pacxon BOJbI —
Ha 15-40% [11].

Jnst Keiprei3cTana, y4uThiBash BBICOKHM TMOTEHIMAT COJMHEYHOM »sHeprum (6omee 250
COJIHEYHBIX JHEH B Toxy), BHEAPEHHE COJIHEUHBIX (POTOINEKTPHUUECKUX CHCTEM Ui TOpsuero
BOJIOCHA0XXEHUS U YAaCTUYHOT'O 3HEProCHaOXKEHUs 3/71aHUI MOXKET 00eCleunuTb 0COOEHHO BBICOKYIO
SKOHOMHUECKYIO 3 dexTuBHOCTh. BHEnpeHne sHeprocOeperaronmx TeXHOIOTHI B CTPOUTENIHCTBE
KWIbs B paMKax coTpyaHudectBa ¢ ADBP npeanonaraer npUMEHEHHE COBPEMEHHBIX
SHeprocOeperaromnux TEXHOJOTHH, YTO JODKHO TPHUBECTH K CYLUIECTBEHHOMY CHH)KEHUIO
JKCIUTYaTallMOHHBIX pacxonos [7].

Pspom aBTOpOB MCcienyercss BIMsSHHME «3€I€HBIX» IpoekToB Ha BBII  Keipreizckoit
PecnyGnuku ¢ uCTIONB30BaHUEM KOPPETSAIIUOHHO-PETPECCUOHHOTO aHanm3a [3].

IToctpoennslnii mnporuo3 auHamuku BBII no 2035 roma neMoHCTpUpyeT yCTONYMBBIN
SKOHOMMYECKHI PpPOCT B YCIOBUAX JAJBHEHIIETO pa3BUTHUS <«3EJIEHBIX» HWHUIMATUB, 4YTO
NoAu€pKUBAET 3HAYUMOCTh YCTOHYMBOro (PMHAHCUPOBAHHS YIS JOJITOCPOUYHOTO HIKOHOMHUYECKOTO
pa3Butus ctpanbl. B pamkax [Iporpammel pa3BuTus «3en€H0» 3koHOMUKHU Kbipreizcrana 1o 2029 r
cTaBUTCS 3a7a4da cHUkeHus sHeproémkoctr BBIT Ha 20% 1o cpaBHeHUIO ¢ ypoBHeM 2022 1 [7].

AHau3 NoKa3bIBaeT HalW4ue psaa OapbepoB, MPENATCTBYIOUIMX IIMPOKOMY BHEIPEHUIO
«3€JIEHBIX» cTaHaapToB B Kelpreizcrane:

WNucTuTyumonaneHble  Oapbepbl: pa3pO3HEHHAas, HEKOOPAMHHUPOBAHHAs paldoTa Mexay
BEJIOMCTBaMH, B OOJBIIMHCTBE CIy4yaeB MPOJABHKEHHE MOJIUTUKH IHEProdPPEeKTUBHOCTH HIET C
MTOMOIIBIO TOHOPCKOTO coobmectna [15].
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@duHaHCOBbIE Oaphepbl: OTCYTCTBUE PA3BUTHIX MEXaHU3MOB «3€JIEHOro» (hMHAHCUPOBAHUS,
BBICOKasI CTOUMOCTb KPEAUTHBIX pecypcos, HE/0CTaTO4Has MIPUBJIEKATEIILHOCTh
5Heprod3(pHeKTUBHBIX MPOEKTOB Il YACTHBIX WHBECTOPOB B YCIOBHUIX COXPAHSIOIIUXCS CyOCcHani
Ha YHEPrOHOCUTEIIH.

Texuuueckue OGapbepbl: yCTapeBIIME CTPOUTENIbHbIE HOPMBI COBETCKOTO Mepuoja, AehUIuT
KBJIM(UIMPOBAHHBIX CIIELUATUCTOB B OONACTH SHEProayAuTa M HHEProcepTHUPHUKAINM, XOTS
MOJTOTOBJICHO YK€ 27 cepTU(PUIUPOBAHHBIX YHEPTOAYTUTOPOB.

Wudopmanmonnsie Oapbepbl: OrpaHUYEHHAass OCBEIOMJIEHHOCTh OOIIECTBEHHOCTH U
rOCYAapCTBEHHBIX CIYKAIIMX O MPEUMYIIECTBAX «3€IEHBIX) 3aHHH.

Ha ocHoBe npoBe€HHOr0 aHanu3a MmpeiaraloTcs CleAyonne PeKOMEeH 1alluu:

Pazpa®oTka HaIMOHANBHOTO CTaHAAPTAa «3EJIEHOTO» CTPOUTENBCTBA, YUYHTHIBAIOIIETO
KIIMMaTHYeCKHe, CEHCMUUYECKUE U SKOHOMUYecKue ocobenHocTr Keipreicrana. Ctanaapt 1omKeH
BKJIIOYATh: KIMMATUYECKH aJalTHPOBAaHHbIE TPeOOBaHUS K TeIUIO3alluTe 3AaHui (¢ yuéToMm
BBICOTHOM MOSICHOCTH); TpeOOBaHUS K HCIOJIb30BAHUIO MECTHBIX BO30OOHOBISIEMBIX CTPOUTENBHBIX
MaTepuasioB; HOpPMaTHBbl 1O HHTerpauuu cucreM BUWD  (comHeuHble  KOJJIEKTOPHI,
(boToaMeKTprUECKUe TTaHeH); TPEOOBaHUS K BOIOCOCPEKEHUIO M YIIPABICHUIO JTMBHEBBIMH BOJIAMH
(https://www.usgbc.org/leed).

CoBepIilIeHCTBOBAaHHE CUCTEMBI CTUMYJIUPOBAHUS: JITOTHOE KPEAUTOBAHUE U CYOCHTUPOBAaHUE
IIPOLIEHTHBIX CTABOK 110 «3€1EHON) UMIOTEKE; HAJIOTOBbIE JIIOTHI JIsl 3aCTPONUIIUKOB, TPUMEHSFOLINX
«3€NIE€HbIe» CTaHIapThl; MOCTEIIEHHOE CBOpPAauMBaHUE CyOCHIMI Ha HHEPrOHOCHUTENH C aJPECHOMN
MOJICP>KKOM YSI3BUMBIX Tpyni HacesneHus [14].

Pa3BuTHe KaZpoBOrO MOTEHIMAa: PACIIUPEHHE MPOrpaMM IOATOTOBKH U CcepTU(UKALNN
CTIEMAIMCTOB TI0 SHEPTOayAUTy ¥ SHEProCEPTH(PHUKALNN; HHTETPAHS AUCIUILTHH 0 «3eTIEHOMY»
CTPOUTENILCTBY B YUEOHbIE IPOTPaMMbl apPXUTEKTYPHBIX U CTPOUTENIbHBIX BY30B; CO3/IaHUE [IECHTPOB
KOMIIETEHIIMI 10 «3€JIEHOMY» CTPOMUTEIBCTBY IIPHU IOAJEPKKE MEXAYHApPOAHBIX OPraHU3ALNM.
[ToBbiIeHNE MHPOPMHUPOBAHHOCTA W CHpoca: MHPOPMAIMOHHBIE KaMIaHUU O MPEUMYIIECTBAX
9HeprodGGHEeKTUBHBIX 3MaHUM [Jii HACEJICHUS;, BHEAPEHHE O0sA3aTeIbHON HIHEPreTUYECKOM
MapKUPOBKH 3AaHUN MPHU MPOJAXKE U apeH]Ie; NEMOHCTPAIIMOHHBIE MPOEKTHI «3€IEHBIX» 3JaHUI B
Pa3IMYHBIX KIIMMAaTHYECKUX 30HaxX cTpaHsl [10].

3axnouenue

Ananranysi CTaHAAPTOB «3€JIEHOT0» CTPOUTEIBCTBA K KIMMATWUYECKUM M SKOHOMHYECKUM
ycnoBusM KeIprei3cTaHa mnpeAcTaBiIsieT COOOM aKTyalbHYIO M CIOXKHYIO 337ady, TpeOyroIlyro
KOMIUIEKCHOTO mojxofa. Kinnmarndyeckne ocoOEHHOCTH PECHyOIMKH - Pe3KO KOHTHMHEHTAJIbHBIN
KJIUMAT ¢ OONBIIMMU MepenajgaMy TEMIIEPaTyp, BHICOKAsI CeiCMUYECKasi akTUBHOCTb, 3HAYUTEIbHBIN
noreHuuan BUD - ompenensror cneunduueckre TpeGOBaHMS K TEMJIO3AIINUTE, KOHCTPYKTHBHON
HaJ&KHOCTH W HWHTErpallid  BO300HOBISEMON HHEPreTHKH. KOHOMUYECKHE YCIOBUS -
npeoOajjaHue YacTHOTO XKHUIJIOTO (POH/AA, OrpaHUYEHHAas! TOCTYIHOCTh COBPEMEHHBIX MaTepuajoB U
TEXHOJOTHH, Ne(UIMT KBaIU(UIMPOBAHHBIX KaJpoB - TpeOyroT pa3paboTku 3((HEeKTUBHBIX
MEXaHHU3MOB CTUMYJIUPOBAHUS U MOAAepKKU. O1leHKa 3KOHOMUYECKON 3(h(HEKTUBHOCTU «3ETEHBIX)
MIPOEKTOB JOJKHA 0a3MpOBaThCS HAa METONOJIOTHH aHanmu3a 3arpar »ku3HeHHoro mukiaa (LCCA) c
yu€ToM MecTHOM crieruduku. MHTerpanus 3K0JIOrH4ecKuX MoKa3aTeneil B 3KOHOMHUYECKYIO OLEHKY
yepe3 ucnoib3obanue kodpdunuenta LCA-LCC Index no3Bossier mpuHUMaTh 0ojiee 000CHOBaHHBIE
yIpaBiieHYeCKue perieHus. Mmeromuiicss ombIT peanu3anuu 3HEProdPPEeKTUBHBIX MPOEKTOB B
Keipreizcrane (Oosee 4 ThIC. TPOEKTOB, SKOHOMHUS 3 Thic. MBT 4 35IeKTpOIHEpPrum) MOATBEPKIAET
3HAYUTEIbHBIA TOTEHIMAN «3€IEHOr0» CTPOMTENLCTBA MJI COKpAIIEHHs DSKCILTyaTal[MOHHBIX
Pacxo/10B, MOBHIIIEHUS SHEPreTUYECKO 0e30MMacCHOCTH U CHIXKEHHSI BHIOPOCOB MMAPHUKOBBIX Ia30B.
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st manbHEWIIero MPOABIKCHHS <«3e€lEHBIX» CTaHAApTOB B KhIprei3cTaHe HEOOXOAMMBI
pa3paboTKa HAIIMOHAJIBHOTO CTaHAapTa «3EJIEHOT0» CTPOUTEIHCTBA, COBEPIICHCTBOBAHUE CUCTEMBI
CTUMYJIUPOBAHUS, PAa3BUTHE KaJIpOBOrO IIOTCHIMANAa H TMOBBIIICHHE WH(OOPMUPOBAHHOCTH
HaceneHus. Peamusanmst 3Tux Mep Oyaer crmocoOCTBOBaTh JOCTHKCHHIO IEJIed YCTOWYHBOTO
Pa3BUTHUS U 00ECTICUECHHUIO JTOJITOCPOYHOTO YKOHOMUYECKOTO POCTa PECITYOITMKH.
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Abstract. A major problem in responding to a marine oil spill is obtaining operational data
quickly and reliably. The very close location of offshore platforms, subsea pipelines, vessel traffic,
ports, and sensitive coastal zones in the Azerbaijan part of the Caspian Sea means even a short delay
in the initial assessment can affect response priorities. Current oil spill models, such as GNOME and
OSCAR, are typically used after scenario-specific inputs, such as spill location, wind, current,
shoreline, and oil characteristics have been produced. These models are useful, however, for broad
trajectory, fate, weathering, and response studies. To mitigate this initial delay, this research proposes
a pre-modeling decision-support framework and an Al-ready regional remote sensing database. The
database includes Sentinel-1 SAR, Sentinel-2 optical imagery, thermal observations, AIS vessel
movement, offshore infrastructure layers, hydrological and meteorological fields, historical spill data,
and environmental sensitivity data. When an oil-like anomaly is detected, the framework produces
initial impact scenarios of high, medium, and low risk, checks for nearby vessels and infrastructure,
compares with regional baseline conditions, and screens for potential false positives. It is not
proposed as a replacement for OSCAR or GNOME. Rather, it is designed as an upstream operational
layer that offers structured inputs and a first-response intelligence package for subsequent
comprehensive modeling. It integrates artificial intelligence, real-time verification of maritime traftic,
knowledge of the regional baseline, and rapid impact scenario generation to be ready for any oil spill
in the Caspian Sea.

Annomayus. Tlpu pearmpoBaHMM Ha pa3iuBbl HEYTH B MOPCKOM U MPUOpPEKHON cpene
o0ecredeHre OMepaTuBHOTO JOCTyNa K JOCTOBEPHBIM JTaHHBIM UMEET pelaroliee 3HadeHue. Jlaxe
HeOoJbIast 3a7epKKa B TIEPBUYHOM OIICHKE MOXKET TOBJIUATH HA TMPUOPHUTETHI pEearupoBaHMS,
MTOCKOJIbKY MOPCKHE TIaT(OPMBI, TIOABOIHBIE TPYOOIPOBOBI, CYOXOAHBIC MApIIPyThl, TOPTH U
HKOJIOTUYECKH YyBCTBHUTEIbHBIC OeperoBbie 30HHI B azepbaiipkanckoM cektope Kacnuiickoro mMops
pPacIoJIOKEHbl B OTHOCUTEIBHO KOMMAKTHOM MpocTpaHcTBE. CyIlEeCTBYIOIIUE MOJETH Pa3JIMBOB
Hedtu, Takue kak GNOME u OSCAR, HeoOXomuMbl NJisi THIATEIILHOTO aHajiu3a TPaeKTOPHH,
pactpoCTpaHEHHs, BBIBETPHBAHUS W Mep pearupoBaHus. OJHAKO WX HCIOIB30BAHHE OOBIYHO
HauMHAETCSl TMOCJE€ IMOATOTOBKM BXOAHBIX JIAaHHBIX JJII KOHKPETHOTO CIIEHapHsi, TaKHX Kak
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KOOPJIMHATHI pa3JiiBa, BETep, TeUEHUs, OeperoBas JUHUS U CBOiicTBa HepTu. B cTarbe npennaraercs
cUCTeMa MOAJIEPKKHU PElIeHUi Ha 3Tare MpeABapUTEIILHOIO MOJICIMPOBAHMS U pErHOHANbHAA 06a3a
JAHHBIX JIUCTAHIIMOHHOTO 30HIMPOBAHMS, TOTOBas K MPUMEHEHHUIO HCKYCCTBEHHOTO WHTEJICKTA.
Ilenb cocToWT B TOM, YTOOBI COKPATUTh BpeMsl MEXIy OOHApYKEHHEM aHOMAJIMH W TEPBUYHON
OTepaTUBHOM OlIeHKOW. ba3a maHHBIX BKiIrOoUaeT ontuueckue nanHeie Sentinel-2 u Sentinel-1 SAR,
TeIUIoBble HaOmroneHus, AaHHble AIS o ABWXKEeHHMH CyHOB, CJIOM MOpPCKON HHGPACTPYKTYpHI,
TUAPOAMHAMUYECKHAE TOJS M CBEACHHMS O TMPOLUIBIX pa3iuBax, a TakKXKe 3KOJIOTHYECKH
qyBCTBUTEIbHBIE 00BEKTHI. [Ipn oOHapykeHHH HePTEernoq00HONH aHOMAINH CUCTEMA COMOCTABIIAET
€€ C peruoHaIbHbIMU 0a30BBIMH YCIIOBUSIMH, IPOBEPSET OJIN30CTh CYI0B U HHPPACTPYKTYPHI, YTOOBI
CHU3UTH BEPOATHOCTbH JIOKHBIX HHTEPIPETALUI U CO3AeT MpeABAPUTENbHbIE CLICHAPUHU BO3ICHCTBUS
C BBICOKUM, CPEJIHUM U HU3KUM YpOBHEM pucka. Meron ucrnonb3yercs He kak 3ameHa GNOME win
OSCAR, a xak mpeaBapuTENbHBIA ONEPAaTUBHBIM CIION, CO3AAIONIMI OCHOBHOM MakeT JaHHBIX U
CTPYKTYPHpPOBaHHbIEC BXOJIHbIE TaHHBIE AJIs MOCJIEAYIONIETro AeTaJbHOTO MOJCIUPOBAHHUS.

Keywords: artificial intelligence, oil spill detection, Sentinel-1 SAR, AIS, remote sensing,
Caspian Sea, pre-modelling, decision support, false-positive reduction, GNOME, OSCAR.

Kniouesvie cnosa: NCKyCCTBEHHBIN HHTEIICKT, OOHapykeHHe He(TSHBIX pa3iauBoB, Sentinel-1
SAR, AIS, aucranumonHoe 30HaupoBanue, Kacnuiickoe Mope, mpeaBapuTeIbHOE MOICIUPOBAHUE,
MOJAepkKKa pelIeHH, CHIKeHHe JToxHbIX cpabaTeiBanuil, GNOME, OSCAR.

Oil spills are still a severe environmental threat to coastal and marine areas. The risk is greater
when sensitive coastal receptors are near offshore production, subsea pipelines, terminals, ports, and
busy navigation routes. Such a confluence of circumstances exists in the Azerbaijani sector of the
Caspian Sea. For a country with a long tradition of offshore and coastal oil and gas production, early
discovery and quick initial assessment are especially important, as a slow reaction may increase
ecological damage and make operational decision-making more difficult. One of the most effective
techniques for monitoring oil pollution over large water bodies is satellite remote sensing. Synthetic
Aperture Radar (SAR) is particularly useful because it can image at night and in cloud cover. Oil
slicks tend to appear as dark patches in SAR images because oil layers tend to reduce radar backscatter
and suppress short surface waves [14].

But a dark SAR object is not always an oil spill. Similar signs can be created by low-wind
zones, rain cells, natural films, internal waves, algae, or ship wakes. Therefore, SAR detection needs
to be supplemented by contextual data before an operational decision can be made. This paper
proposes the concept of a regional database that is created in advance of an incident. Instead of
searching for all input layers only once a spill is detected, the database is continually updated with
historical and current data for the Azerbaijani area of the Caspian Sea. If an oil-like anomaly is
detected, these pre-generated layers are immediately available to estimate local conditions, identify
nearby infrastructure and vessels, estimate initial directions of movement, and support early response
until more detailed GNOME or OSCAR modeling is initiated. The first few hours after an oil spill
are normally the most crucial in planning the response. However, in practice, some tasks could delay
the start of the evaluation: identification and processing of satellite imagery, collection of wind and
current fields, mapping the surrounding infrastructure, and setup of the modeling case. Web GNOME
is a trajectory and fate model that simulates oil transport and weathering due to winds and currents
[1]; however, the user still sets the spill scenario and may need to supply data on wind, current, and
shoreline. OSCAR provides a more complete oil fate, effect, weathering, and reaction modeling
environment for hindcasting, forecasting, and contingency analysis [2]. These tools are still useful,
but they don’t eliminate the need for a quick preliminary image right after detection. The study topic
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is thus both scientific and practical: how can an initial operational assessment be created before a
complete modeling scenario is prepared? The system should quickly identify the location of the
anomaly, whether it is likely to be oil or a lookalike, which vessels and platforms are nearby, which
direction the slick might initially move, which industrial or environmental objects could be affected,
and whether the initial risk level should be high, medium, or low.

Materials and methods

The essay provides a conceptual and methodological framework based on contextual
verification and data readiness. It combines layers of environmental sensitivity, offshore
infrastructure mapping, satellite remote sensing, real-time maritime traffic data and Al-based data
fusion. Table 1 summarizes the main components of the database.

Table 1

MAIN DATA LAYERS OF THE PROPOSED REGIONAL DATABASE

Data layer

Examples

Operational purpose

Remote sensing
data

Sentinel-1 SAR, Sentinel-2 optical,
thermal infrared observations

Detection of oil-like anomalies,
shoreline impact and surface
condition changes

AIS vessel data Vessel identity, position, speed, course  Verification of ship-related sources,
and time of passage wake effects and possible illegal
discharge
Oil and gas Platforms, subsea pipelines, terminals, Identification of fixed risk objects
infrastructure ports and pipeline corridors and possible anthropogenic sources
Meteorological Wind speed, wind direction, air Initial transport estimation and
data temperature and visibility false-positive screening
Hydrodynamic Surface currents, wave height, wave Preliminary movement scenario
and hydrophysical direction and sea surface temperature ~ generation
data
Historical Previous SAR/optical scenes, known  Comparison of new anomalies with
baseline look-alike areas and historical normal regional conditions
pollution records
Environmental Protected areas, fisheries, bird Impact scenario classification and
sensitivity habitats, beaches and settlements response prioritisation
=
%" Sentinel-1 SAR
S % (dark ocean areas)
\S 4 ( (i )
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Figure 1. Conceptual architecture of the proposed rapid pre-modelling oil spill decision-support system
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SAR-based detection and radiometric basis. The first detection step uses SAR backscatter
analysis. After calibration, the radar backscatter coefficient can be expressed in decibels as follows
[4, 5]:

6lg = 101ogo(c”) (1

Here, sigma nought is the radar backscatter coefficient. In practical terms, oil films tend to
smooth the sea surface by reducing small-scale roughness. As a result, oil-like areas usually have
lower backscatter values than the surrounding water. An initial dark-spot mask can be produced with
an adaptive threshold:

D(x.y) — { 1, Gg(x=y) < Tiocal (2)
‘ 0, o (x:y) 2 Tiocal

In this expression, D(x,y) is the binary candidate slick mask, while T local is a local threshold
calculated from neighbouring sea-surface statistics. The output of this step is only a candidate layer.
It highlights dark objects that require further checking, but it does not by itself prove that the object
is an oil spill.

Al-based classification and contextual verification. Next, an Al model trained on the regional
data is used. The model does not depend only on pixel brightness. It also considers the shape of the
dark object, its texture, edge behavior, local wind conditions, AIS vessel information, proximity to
platforms or pipelines and the historical behavior of the same area. Oil probability is expressed
conceptually as:

Foit = f(FSARv F.‘s'h.apev Frextures Fwind s FAIS, Fplatf(:rmu F}Ii.vt()ry) (3)

In this formulation, F_SAR refers to backscatter features; F shape to the geometry of the
candidate slick; F texture to textural properties; F wind to wind conditions; F_AIS to vessel
movement; F_platform to proximity to oil and gas infrastructure; and F_history to historical baseline
patterns. Deep learning models such as FC-DenseNet, U-Net and graph-based segmentation
approaches have already been used in the literature for SAR oil slick or dark-spot detection [7-10].

The function f should be read as a conceptual Al classification function rather than a fixed
analytical equation. It defines the groups of input variables that would be used by a regional Al model
trained on remote sensing and contextual datasets.
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Figure 2. Proposed algorithmic sequence for rapid pre-modelling decision support
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Integration of real-time AIS, platforms and pipeline data. AIS data are used because vessel
movement is one of the most important contextual checks in the interpretation of offshore oil spills.
AIS is frequently used for marine situational awareness and offers vessel identity, position, course,
speed and navigational information [3]. Thus, the SAR dark spot is evaluated in the current system
not only as an image object, but also in relation to fixed oil and gas infrastructure and vessel tracks.
This helps to differentiate between operational discharges, ship wakes and other vessel related signals
and possible oil contamination. The distance between the detected slick candidate and a vessel
position is calculated as:

dyesset = distance(S,i, Vi) )

where S_oil represents the centroid or polygon of the detected candidate slick, and V i is the
AIS-derived position of vessel i. The vessel association score can then be written as:

Avessel = g(dvesse!aArpas.r: speed,course, vesseljype) %)

where Delta t _pass is the time difference between the vessel passage and the SAR acquisition
time. This function checks whether the anomaly may be associated with a moving vessel, ship wake,
operational discharge, collision or another maritime activity. A vessel passing close to the slick shortly
before image acquisition would increase the vessel-association score and mark the case for further
verification.

The same logic is applied to fixed oil and gas infrastructure. Offshore platforms, subsea
pipelines, terminals, port areas and industrial facilities are introduced as static spatial layers. The
distance between the detected anomaly and infrastructure object j is calculated as:

dinfra = distance(Syi, 1) 6)

where I j may be a platform, pipeline, terminal, port or other industrial object. Since a direct
distance value can distort the risk calculation when different units or scales are used, infrastructure-
related risk is expressed through a normalised distance function:

1 (7

Rip fra — 14 M

do

where d_0 is a reference distance selected for the operational scale of the study area, such as 1
km, 5 km or 10 km. With this form, a slick candidate located close to a platform or pipeline receives
a higher infrastructure-related risk score, while a candidate located farther away receives a lower
score.

For practical application, this simple distance function can be refined. It may be replaced by
weighted proximity zones, pipeline risk corridors, site-specific probability surfaces or infrastructure
vulnerability classes. This would allow the model to distinguish, for example, between a small port
facility, a major offshore production platform and a high-risk pipeline corridor.

When a SAR dark spot is found, this step operates by asking two straightforward questions: is
the anomaly near platforms, pipelines, terminals, or ports, and did a vessel recently pass close to this
location? The case is given more contextual attention if the response is in the affirmative. Although
it helps identify potential sources, prioritize inspection, and lower false alarms, this does not prove
an oil spill.

Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 44




broniemens nayku u npakmuku / Bulletin of Science and Practice T. 12. Ne7 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/128

2. CONTEXTUAL VERIFICATION LAYERS 4. FINAL CLASSIFICATION
Output
I 7
1. SAR DETECTION Q Wind Speed / Sea State | || check 3. DECISION LOGIC —_—
Candidate Slick 4 Low wind can Integrated Evaluation PROBABLE OIL SPILL
5 e \ mimic oil

(High Confidence)

SAR image (Sentinel-1) ﬁ EE |I v 2 ‘| —— =T
Dark spot detected O L8 N o',“pm Combine all scores ' By
= Wind factor (0-1) i g 3 i \
7 2 2 Woing Weighted integration \\ ¢ ’
L 2,
1 3 (@ Stinat = ZW; i High Sgina|
i @ AlS Vessel Tracks = c'{e“ ©-1 Oil-like + contextual
4 ‘ Ship wakes or evidence supported
| operational
|+| \ discharges = —
&  output Example factors » POSSIBLE LOOK-ALIKE
| Vessel association — o Wiing (Requires Verification)
.|| score(0-1) PR
| Avessel * Avessel o 2
* Rintra '\ q ,'
Platform / Pipeline & e | Check | e B N o d
Proximity e / Proximity to offshore history et
e = /‘f,r- ~ ./ infrastructure (EE— o ";ed'“": Stinal .
% i - / Y - ixed signals — needs
Extracted candidate ;. Q v 4 ,'/ Output * further verification
(polygon / centroid) | ron \’ S Infrastructure risk (0-1) — \E = = o
i R

/
S — = Stinal : N ’

Output (Oil Spill Probability) Low Spaat
Y inal
Baseline similarity (0-1) Consistent with natural
Bhistory conditions / baseline

\
S . 5 L ) REJECTED FALSE ALARM
| (Low Confidence)
} @ Historical Baseline . S (C"”k i “on s
| £y Recurring look-alike
1 / 7 R

| | areas ! !
| | e,
Noim e e e e e 7 ans
D
= 5

Goal - Data S_"""‘:es Benefits Output Products
(:’ e o \umgs  ° Sentinel-1 SAR + Higher detection reliability - Risk map
di i g + Meteo / Wave model « Faster decision for response « Slick probability layer
.an mcr'ease. conny e'nce * AlS data * Better resource allocation « Priority response zones
in real oil spill detection * Infrastructure database

» Reduced operational cost * Reporting dashboard

» Historical archive

Figure 3. Contextual screening reduces false interpretation of SAR dark spots as oil spills

Contextual verification is used to reduce the misinterpretation of SAR dark-spot candidates. In
SAR data, oil slicks are often black because they dampen short gravity-capillary waves. However,
similar fingerprints can also be created by low-wind cells, natural surface films, algae, ship wakes,
rain cells and other hydrometeorological events. The framework, therefore, does not classify all SAR
dark objects as oil. Each applicant is evaluated based on historical baseline behaviour, proximity to
platform and pipeline, wind and sea conditions, and AIS vessel movement.

The anomaly is classified as a probable oil spill with high confidence, assuming that the context
and picture data match. If the data is conflicting, then a drone, outdoor observation or further
photography should be used to confirm the case as it could be a lookalike. If the anomaly corresponds
to natural recurring patterns or poor detection conditions, it is classified as a low-confidence false
alarm. This multi-layer check makes the decision making less risky when relying only on SAR
brightness.

False-positive reduction and confidence scoring. False positives remain one of the main
disadvantages of SAR based oil spill detection. Dark areas that resemble oil can be caused by low
winds, natural films, internal waves, rain cells, algae, plankton and ship wakes. The framework
provides a false positive probability that depends on the operational and environmental context:

Pfalse = h(W,C,H,A[S,B) (8)

where W denotes wind and sea-state conditions, C denotes current and wave context, H denotes
historical look-alike frequency, AIS denotes vessel activity and B denotes the baseline background
behaviour of the local area. The final oil confidence value is then calculated as:

Coii = Paii X (1 - Pfalse) (9)

Ahigh C oil value indicates a probable oil spill. A moderate value suggests that the case should
remain under verification. A low value indicates a likely look-alike or false alarm.
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Pre-modelling movement and scenario generation. Before detailed physical modelling is
carried out, the system generates a first-order estimate of slick movement. This estimate is not
intended to replace GNOME or OSCAR. It is a quick approximation for the first response period,
when decision-makers need an initial direction of movement before detailed model outputs are
available. A simple vector-based displacement can be expressed as [1, 5]:

where X t is the current slick position, X {t+Delta t} is the estimated position after the time
interval Delta t, U c is the surface current vector, U w is the wind vector and alpha is the windage
coefficient. The result provides an initial indication of possible movement direction. The system then
combines this movement estimate with oil confidence, environmental sensitivity, shoreline proximity,
infrastructure exposure and vessel association.

Riora1 = w1Coir + WaRinfra+w3Reny +WaRpore +WsR g0l (11)

where R _total is the total risk score; R _env is the environmental sensitivity risk; R _shore is the
shoreline impact risk; R vessel is the vessel association risk; and wl, w2, w3, w4 and w5 are
weighting coefficients assigned by expert judgement or calibrated from historical cases.

High, Riorar = 0.70 (12)
Risk = { Medium, 0.40 < R, < 0.70
Low, Riorar < 0.40

The threshold values in Equation (12) are illustrative. In a real operational system, they should
be adjusted using historical spill records, expert review, field verification and comparison with
detailed GNOME or OSCAR outputs. Table 2 summarises the scenario logic.

Table 2
PRELIMINARY SCENARIO CLASSIFICATION LOGIC
Scenario Typical conditions Operational meaning

High risk High oil confidence, strong wind/current, short Immediate response mobilisation and
distance to sensitive objects or infrastructure priority modelling required

Medium Moderate oil confidence and/or moderate Targeted monitoring, drone

risk transport conditions, possible interaction with verification and model preparation
selected objects required

Low risk Low transport potential or low confidence after Continue surveillance and verification
false-positive screening before full emergency mobilisation

Results and discussion

This framework gives rise to a two-stage response procedure. The regional database initially
provides quick pre-modeling knowledge by comparing the anomaly with predefined baseline data,
current AIS data, adjacent infrastructure and false-positive situations before creating initial risk
scenarios. Second, the verified data can be imported into GNOME, OSCAR, or another oil spill model
for more detailed trajectory, fate, weathering and reaction analysis.

This is an important distinction. The framework is not put forward as yet another full trajectory
model. It helps to reduce the operational gap between accurate modeling and detection. It does this
through Al-based contextual validation, the necessary regional layers in place, and a structured first-
response image when a candidate slick is detected.

This strategy is particularly important for the Caspian Sea region of Azerbaijan. A relatively
concentrated regional system includes ports, shipping lanes, platforms, subsea pipelines and sensitive
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coastal receptors. Regular updating of the database will lead to better preparedness, allow early
warning and reduce the need to collect important input data only after the event has already occurred.

This approach may also involve thermal remote sensing. Thermal infrared observations can be
useful for assessing oil pollution, as oil coatings can alter the thermal and emissive properties of the
water surface, as noted in [11]. Thus, in the present paradigm, thermal layers are treated as extra
information to aid SAR and optical interpretation, where appropriate thermal data from satellites or
drones are available.

AIS vessel route [ .
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Figure 4. Example of high-, medium- and low-risk impact pathways generated immediately after
detection

Limitations and validation. To make this framework work the incoming data must be consistent
and of good quality. Sea state affects SAR interpretation, AIS signals can be too weak or deliberately
switched off, wind and current fields may be too coarse for local-scale movement, and previous
labelling might not be sufficient for reliable Al training. For these reasons, the framework should be
used as a decision support tool rather than as a fully independent final decision maker.

Validation should be based on a weight of evidence. Results should be compared with AIS and
platform activity logs, drone or field verification, expert interpretation of SAR images, previous oil
spill data, and GNOME or OSCAR outputs where possible. Metrics such as accuracy, recall, F1-
score, false alarm rate, and intersection-over-union can be used to evaluate the model’s performance
in segmentation tasks.

Conclusion
The research proposes an Al-ready regional remote sensing database and pre-modeling
decision-support system for rapid generation of oil spill damage scenarios in the Azerbaijan part of
the Caspian Sea. The system employs Sentinel-1 SAR, Sentinel-2, thermal observations, AIS vessel
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tracks, offshore platforms, pipelines, hydrological and meteorological data, historical baseline data
and environmental sensitivity layers.

The main contribution is a fast intelligence layer that works before the deep GNOME or
OSCAR modeling. Once an oil-like anomaly is identified, the framework provides high, medium and
low risk impact scenarios, exposes objects, reduces false positives, and verifies the case with regional
context. The strategy can help promote environmental protection in the Caspian region and improve
early reaction planning by reducing the time between detection and first operational assessment.

References:

1. NOAA Office of Response and Restoration. WebGNOME documentation: Introduction.
https://707.su/EY Va

2. SINTEF. OSCAR - Oil Spill Contingency and Response. https://707.su/qd6J

3. International Maritime Organization. Automatic Identification Systems (AIS).
https://www.imo.org

4. European Space Agency. Sentinel-1 User Guide and SAR mission documentation.
https://707.su/GUZv

5. Brekke, C., & Solberg, A. H. (2005). Oil spill detection by satellite remote sensing. Remote
sensing of environment, 95(1), 1-13. https://doi.org/10.1016/j.rse.2004.11.015

6. Fingas, M., & Brown, C. (2014). Review of oil spill remote sensing. Marine pollution
bulletin, 83(1), 9-23. https://doi.org/10.1016/j.marpolbul.2014.03.059

7. Amri, E., Courteille, H., Benoit, A., Bolon, P., Dubucq, D., Poulain, G., & Credoz, A. (2021,
September). Deep learning based automatic detection of offshore oil slicks using SAR data and
contextual information. In Remote Sensing of the Ocean, Sea Ice, Coastal Waters, and Large Water
Regions 2021 (Vol. 11857, pp. 35-42). SPIE. https://doi.org/10.1117/12.2598032

8. Liu, X, Li, Y., Liu, X., & Zou, H. (2022). Dark spot detection from SAR images based on
superpixel  deeper  graph  convolutional = network. Remote  Sensing, 14(21),  5618.
https://doi.org/10.48550/arXiv.2204.09230

9. Ronneberger, O., Fischer, P., & Brox, T. (2015, October). U-net: Convolutional networks for
biomedical image segmentation. In International Conference on Medical image computing and
computer-assisted  intervention (pp. 234-241). Cham: Springer international publishing.
https://doi.org/10.1109/CVPR.2017.243

10. Huang, G., Liu, Z., Van Der Maaten, L., & Weinberger, K. Q. (2017). Densely connected
convolutional networks. In Proceedings of the IEEE conference on computer vision and pattern
recognition (pp. 4700-4708).

11. Maharramov, T., & Azizov, B. (2025). Satellite Methods for Determining the Temperature
of the Earth and the Surface Atmosphere for oil Spill Detection. Bulletin of Science and Practice,
11(7), 29-36. (in Russian). https://doi.org/10.33619/2414-2948/116/03

12. Niclos, R., Caselles, V., Coll, C., & Valor, E. (2007). Determination of sea surface
temperature at large observation angles using an angular and emissivity-dependent split-window
equation. Remote Sensing of Environment, 111(1), 107-121. https://doi.org/10.1016/j.rse.2007.03.014

Cnucok aumepamypoi:
1. NOAA Office of Response and Restoration. WebGNOME documentation: Introduction.
https://707.suw/EY Va
2. SINTEF. OSCAR - Oil Spill Contingency and Response. https://707.su/qd6J
3. International Maritime Organization. Automatic Identification Systems (AIS).
https://www.imo.org

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 48




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne7 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/128

4. European Space Agency. Sentinel-1 User Guide and SAR mission documentation.
https://707.su/GUZv

5. Brekke C., Solberg A. H. S. Oil spill detection by satellite remote sensing // Remote sensing
of environment. 2005. V. 95. Nel. P. 1-13. https://doi.org/10.1016/j.rse.2004.11.015

6. Fingas M., Brown C. Review of oil spill remote sensing // Marine pollution bulletin. 2014.
V. 83. Nel. P. 9-23. https://doi.org/10.1016/j.marpolbul.2014.03.059

7. Amri E., Courteille H., Benoit A., Bolon P., Dubucq D., Poulain G., Credoz A. Deep learning
based automatic detection of offshore oil slicks using SAR data and contextual information // Remote
Sensing of the Ocean, Sea Ice, Coastal Waters, and Large Water Regions 2021. SPIE, 2021. V. 11857.
P. 35-42. https://doi.org/10.1117/12.2598032

8. Liu X., Li Y., Liu X., Zou H. Dark spot detection from SAR images based on superpixel
deeper graph convolutional network // Remote Sensing. 2022. V. 14. Ne2l. P. 5618.
https://doi.org/10.48550/arXiv.2204.09230

9. Ronneberger O., Fischer P., Brox T. U-net: Convolutional networks for biomedical image
segmentation // International Conference on Medical image computing and computer-assisted
intervention. Cham: Springer international publishing, 2015. P. 234-241. https://doi.org/10.1007/978-
3-319-24574-4 28

10. Huang G., Liu Z., Van Der Maaten L., Weinberger K. Q. Densely connected convolutional
networks // Proceedings of the IEEE conference on computer vision and pattern recognition. 2017. P.
4700-4708.

11. MareppamoB T. C., A3uzoB b. M. CrnyTHUKOBBIE METOABI ONpPEACIICHHUS TEMIIEpPaTypbl
3eMiIM M MPHU3EMHOTO CJosi aTMoc(epbl s M3y4deHUs pa3iuBoB Hedtu // BrojuiereHb Hayku U
npaktuku. 2025. T. 11. Ne7. C. 29-36. https://doi.org/10.33619/2414-2948/116/03

12. Niclos R., Caselles V., Coll C., Valor E. Determination of sea surface temperature at large
observation angles using an angular and emissivity-dependent split-window equation // Remote
Sensing of Environment. 2007. V. 111. Nel. P. 107-121. https://doi.org/10.1016/j.rse.2007.03.014

Ilocmynuna 6 pedaxyuio Ipunsama k nybauxayuu

07.05.2026 e. 16.05.2026 e.

Ccolika 0ns yumupo8anusi:

Maharramov T. Al-Ready Regional Remote Sensing Database and Pre-Modelling Decision
Support for Rapid Oil Spill Impact Scenario Generation in the Azerbaijan Sector of the Caspian Sea
// bromnerenb Hayku W mpaktuku. 2026. T. 12. Ne7. C. 40-49. https://doi.org/10.33619/2414-
2948/128/04

Cite as (APA):

Maharramov, T. (2026). Al-Ready Regional Remote Sensing Database and Pre-Modelling
Decision Support for Rapid Oil Spill Impact Scenario Generation in the Azerbaijan Sector of the
Caspian Sea. Bulletin of Science and Practice, 12(7), 40-49. https://doi.org/10.33619/2414-
2948/128/04

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 49




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne7 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/128

VIK 622.411.5 https://doi.org/10.33619/2414-2948/128/05
AGRIS P01

KOHUOEHTPALMA ITIBIJIN B IIOA3EMHBIX YI'OJIBHBIX ITAXTAX
CYIIYKTHHCKOI'O MECTOPOXIEHUSA

©l'anuee M. K., Owickuii 2ocyoapcmeennwiii ynugepcumem, 2. Owi, Keipevizcman
©Ceiioanuesa M. K., ORCID: 0000-0002-7209-3571, SPIN-x00: 8702-9593, kano. guoc. Hayx,
Ouwickuii 2ocyoapcmeennblii ynusepcumem, 2. Out, Kvipevizcman, mseidalieva.72(@mail.ru
©Hapmamoesa 3. b., ORCID: 0009-0002-5429-1555, SPIN-ko00: 1068-0359, kano. meo. Hayk,
Ouwickuii eocyoapcmeennviil ynusepcumem, 2. Out, Kvipevizcmarn, elmira.narmatova@yandex.ru
©bIcmanos 3. M., SPIN-ko0. 9846-0070, kano. mexu. nayk, Kvipevizckuii
2ocyoapcmeenHulll mexHudeckuu ynusepcumem um. M. Paszsaxosa,
2. Kvizv11-Kois, Kvipevizcman, moidunov. 1 960@mail.ru

DUST CONCENTRATION IN UNDERGROUND COAL MINES
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Annomayus. IlpoBeneH aHaIN3 KOHIICHTPAIMY BUTH HAa Pa00YNX MECTaX TPAaBUMETPHUECKUM
(BecoBeiM) MetozioM. CocTosiHME BO3Ayxa paboueil 30HBI HE COOTBETCTBYET TPEeOOBAHUSAM I1O
NpEJeNbHO JONMYCTUMBIM KOHIIGHTpAalMsM BPEAHBIX BEIIECTB B BO3AyXe paboueil 30HBI
Konnentpamust neimu cocrasiser ot 8,3 g0 13,3 mr/m?, npu stom IIJIK — nHe Gomee 6,0 mr/m>.
[IpeBbimenue coctaBuio ot 1,4 1o 2,2 paza. OObEKTUBHO OLIEHHWBATh COCTAB BO3/lyXa pabOYMX 30H,
MPOU3BOJUThH pacyeT MbUIEBOI Harpy3Ku HEOOXOAUMO € YYETOM JHCIIEPCHOTO COCTaBA.

Abstract. An analysis of dust concentrations in workplaces was conducted using the gravimetric
(weight) method. The air quality in the work area does not meet the requirements for the maximum
permissible concentrations of harmful substances. Dust concentrations ranged from 8.3 to 13.3
mg/m?, while the maximum permissible concentration is 6.0 mg/m?. The excess was 1.4 to 2.2 times.
It is necessary to objectively assess the air composition of work areas and calculate the dust load,
taking into account the particle size distribution.

Kniouesvie cnosa: maxra, yroiabHbli MLk, Ipoh3adoneBanue padboyas 30Ha.

Keywords: mine, coal dust, occupational disease, working area.

[Tpimeobpa3zoBanue 3aBUCUT OT TOPHO-TE€OJIOTHUECKHUX YCIOBUHM, BOJAOOOMIBHOCTH UIAXTHI,
croco0a BBIEMKH ¥ TPAHCIIOPTHPOBKH YISl YCTaHOBJICHO, YTO HAa KPEMKHUX YIVISX MBIIH 00pa3yeTcs
Oosbllle, YeM Ha MATKUX; YPOBEHb MbUIE0Opa30BaHUs HIKE MU 100bIUe BiIakHOTO yiisi. OcoOeHHO

OOJIBIIIOE KOJHMYECTBO IIBLIH O6p8.3yCTC$I npu pa60Te OpOXOAUYCCKUX U OYHUCTHBIX KOM6aﬁHOB,
OYUCTHBIX KOMIIJICKCOB. KOHI_ICHTpaLII/ISI INbIJIM B 30HC pa60TLI MAIIIMHUCTOB KOMOAiHOB npu
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OTCYTCTBHH CPEJCTB OOpHOBI C TBUTBI0 MOXKET JOCTUTATh COTeH MI/M? Bo3myxa. Hanbonee omacHbIit
13 MaKPOKOMITOHEHTOB MbUIH — KPEMHE3EM WU TUOKCH]T KPEMHHS, KOTOPbIil aKTUBHO BO3ICHCTBYET
Ha JIETOYHYIO TKaHb, BBI3bIBASI CUJIUKO3 [1].

Cepb€3HyI0 OMAacHOCTb B TOPHOAOOBIBAIOIICH MPOMBIIIJICHHOCTH TPEICTABISAET YTOJbHAs
TbLIb, BBI3bIBAsi THEBMOKOHHMO3 Y MIAXTEPOB B yIIIeJ00BIBAIOIIMX [IIAXTaX WM TOPHBIX BhIpAOOTKAX,
U XPOHUYECKYIO OOCTPYKTHUBHYIO OOJIe3Hb JIETKUX. B peiKkuX ycloBUAX Tpyla, XapaKTEPHBIX IS
rOpPHOJOOBIBAIOICH OTpaciy, IOTCHIUAIBHBIA PHCK JUISL 3I0POBbS PAOOTHUKOB CO3IAIOT
TEXHOJIOTHYECKHE TPOLECChl B TEXHOJOTHUH JOOBIYM YIS, HE OOecrneyuBaroIiue JOCTHKECHUS
JOMYCTUMBIX YPOBHEW BpEAHBIX IPOU3BOJACTBEHHBIX BO3JCHCTBUN HA OPraHU3M YEJIOBEKA.
CoBpeMeHHbIE YCJIOBHS Tpyda OTJIMYAET HaIWYHe KOMIUIEKCHOTO COYETAaHHOTO BO3JEHCTBUS
(bakTopoB paboueil cpenbl U TPYAOBOrO Ipolecca (3ambUIeHHOCTh PYAHHYHOTO BO3/AyXa, IIyM,
BUOpaLMs, OXJIAKAAOIINNA MUKPOKINMAT, TeMieparypa). OIHOBpEMEHHOE BO3/1EHCTBUE BPEIHBIX
(bakTOpOB YCIOBHI Tpyda Ha pazIUYHbIE CUCTEMbl W OpraHbl MOXKET HPHUBOAUTH K Pa3BUTHIO
(GYHKIMOHATIBHBIX HAPYHICHUH B JEATEIBHOCTH OTIEIbHBIX OpPraHOB M CHUCTEM OpraHu3Mma
MEXaHH3aTOPOB, CHIDKEHHIO aJalTallMOHHBIX BO3MOXXHOCTEH W pa3BUTHIO NPEMOPOHMIHBIX U
[ATOJIOTMYECKUX M3MEHEHHH, CIOCOOCTBYIOLIUX Pa3BUTHIO MPO(ecCHOHAIbHO O0YCIOBIEHHBIX U
npodeccuoHaIbHbIX 3a00seBanmii [2, 3].

B mocnenHux ucCleIOBaHUAX TMOKA3aHO, YTO HpHU JOOBIYE YIS TMOA3EMHBIM CIIOCOOOM
BBISIBJISIFOTCS KpaliHE BBICOKHE IIOKAa3aTeu CMEPTHOCTU Ha pabounx MeCTax, KaK B pe3yJbrare, Tak u
o mpuyuHe o0mmx 3aboneBaHuil. [lpm 3TOM ocoboe 3HaueHue mpumaeTcs (akTopy Tpyda U
MepeyTOMIICHHIO paOOTHUKOB, 00YCIOBIMBAIOIINM PUCKH TPaBMAaTU3Ma U BO3HUKHOBEHUS OCTPBIX
CEpIICUHO-COCYAUCTHIX 3a0oneBanuil. [4, 7.

OCHOBHBIMH OCOOEHHOCTSIMH TpyJa B YTOJBHBIX IIAXTaxX SBISIOTCS HEOIAronpHsTHHIC
METPOJIOTHUECKHE YCIOBHUS: BO3MOKHOCTD 3arps3HEHUS PYIHUYHON aTMOC(hepbl BpeIHBIMU T'a3aMH,
BBIJIETICHUE TBUIM MPU BCEX TEXHOJIOTUYECKUX MpOIleccax, OTCYTCTBUE COJHEYHOTO CBETa, IIYM U
BUOpa1usi, 00yCIOBICHHbBIE BHITTOTHEHNUEM MTPOU3BOACTBEHHBIX MTPOIECCOB, TOBBIIIIEHHASI OTIACHOCTh
TpaBMaTu3Ma, HEJJOCTATKU, CBSI3aHHBIE C 3aTPyJHEHHEM BOJOCHAOKEHHUS U acceHu3anuu. Mmerorcs
HEKOTOpBIE JIOKA3aTelIbCTBA YCKOPEHHOI'O Ppa3BUTHS CHJIMKO3a IpPU PEBMATOMIHOM apTpUTE U
3a00NeBaHU TOYEK MMOCHEe JUIMTEIFHOTO BO3JIEHCTBUS KpeMHe3eMa. B Hacrosiee Bpemsl Takke
UMEIOTCSl yOenuTenbHbIe J0Ka3aTelbCTBA TOTO, YTO JUTUTETFHOE BO3JACHCTBUE KPHUCTAUIMYECKOTO
KPEMHHS TTOBBIIIAET PUCK Pa3BUTHS paka JIETKUX. B pa3BUTHIX CTpaHaX B 3HAYUTEIBHOW CTETICHU
CIPAaBUJIUCh C CHJIMKO30M, OJIHAKO CHUJIMKO3 OCTaeTcs MpoOJeMO B pPa3BUBAIOLIUXCS CTpaHaXx.
JlnuTenbHOE BO3ACHCTBHE KPUCTAIIMYECKOTO KPEMHHS TakKKE MOXET BBI3BaThb XPOHUYECKYIO
0OCTpPYKTHBHYIO 00JI€3Hb JIETKUX [5, 6].

DKcnepumMenmanvHas 4acmo

HccnenoBanue 3anbIJIGHHOCTH BO3/1yXa paboueit 30HbI MPOBOIMIOCH aCTIUPALIMOHHO-BECOBBIM
METOJIOM. ACITUPAITMOHHBINA METOJI 3aKJIF0YAETCs B IPOTATMBAHUU OIIPEICIEHHOT0 00beMa BO3lyXa ¢
MOMOIIBIO 371ekTpoacnuparopa [1Y-49 ¢ porameTpom — mpruOOpoM, KOTOPBIN MOKA3bIBAET CKOPOCTh
acniupanuu 4depe3 aspososibHbIl QuibTp ADA BII-20. B kauectBe ¢umibTpyromero marepuana
UCIONB3YIOT AaHAJIUTHYECKUE a’po3oibHble (QuiubTpbl ADA, KoTOopble 0073al0T BBICOKON
3 PEeKTUBHOCTHIO (HUIBTPAIMA U MaJbIM a3pOAMHAMUYECKHM CONPOTHUBIECHHUEM. ODTH (PUIBTPHI
yJIaBIUBAIOT YacTHIbI pazmepoM 0,1-0,2 MKM ipu 00beMHON CKOPOCTH MPOKAYMBAHUS BO3LyXa J10 6
m*/a. Ounetpel ADA-BII-20 nepen B3pemmBanuem mnomemaror Ha 0,5—1 4 0koio BECcOB, YTOOBI
BBIPOBHATH TEMIIEPATypy M BIAXHOCTh BO3ayXxa B (ytasipe BecoB. DUIBTPbI aKKypaTHO
OTCOEIMHSIOT OT OyMa)kKHOM Moa0kKH. HauanbHbIe Macchl KOHTPOJIBHBIX (GUIBTPOB U (PHIIBTPOB IS
oT60pa mpoO (ONBITHBIX) ONMPEEIISIOT, B3BEIINBas UX Ha aHanuTHUecKkuX Becax KOPH ¢ TounocTbio
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+0,0001 r, m momeniaroT B OyMakHbIC Aepkareiau. K BXomHOMY MITyIepy acmuparopa ¢ MOMOIIbIO
ruOKOro 1UTaHTa MPUCOETUHSIOT GUIBTP B PUIBTPOIEpIKATENE.

Bo3ayx mpocaceiBaroT uepe3 (QHUIBTPBI, OCTaBISAS HAa HHUX COJEpIKAILIHecs MpUMecH. 3Has
CKOPOCTbH ITPOXOXKIEHUS BO3AyXa, IPOKaYaHHOTO yepe3 (UiIbTp, U KOIMYECTBO OCEBIIEH Ha PUIBTpE
MbUIM, ONPEIEISAI0T 3albUIEHHOCTh BO3/yXa BECOBBIM METOIOM. 3allbUICHHOCTh BO3JyXa
PacCYUTHIBAIOT, UCXO/S U3 KOJIMYECTBA MBLUIU U 00beMa MPOKaYaHHOTO BO3yXa.

Acniuparop paboTaeT OT CETH TNEPEeMEHHOro TOKa H moTpedmsier MmomHocth 100 BT
HeoOxomumasi CKOPOCTh MPOXOXKIEHHS BO3/AyXa PETYIHUPYETCS IMyTEM BPAILCHHUS PydYeK BEHTUIICH
poramerpa. Poramerpsl, npenHa3HaYeHHBIE Il M3MEPEHHsI pacxoa BO3/AyXa, MPEICTABISIIOT COO0M
rpaJyupOBaHHbIE CTEKIIIHHbBIE TPYOKHU C MOIJIaBKaMHU.

[lepBbie 1Ba poTameTpa acuparopa CiIykaT Juis 0Toopa mpod BO3AyXa Ha 3albUICHHOCTh OT U
10 20 j1/MuH.

Jlns onpeneneHuss 3ara30BaHHOCTH BO3/1yXa MCHOJb3YIOTCS CIELHAIbHbIE MOITIOTUTEIbHbIE
TpyOku. OuinbTpsl ADA BII-20 akkypaTHO OTCOEIUHSIOT OT OyMa)KHOM MOAJIOKKH M OCTaBJISIOT X
nepen B3BemBaHueM Ha 0,5—1 4 0koJ10 BECOB, 3aTEM B3BEIINBAIOT OIBITHBIE (DUIIBTPBI, UX KOHEUHBIE
Macchl U PaCCUYMTHIBAIOT H3MEHEHUS MacChl. PaccunThiBatoT 00beM Bo3ayxa 1o (opmyre:

Vt-293-P
(273 + ©) - 101.33

rme V — o0beM BO3yXa, MpONIEIUIEro 4yepe3 (QHILTPhl mpH 0TOOpe Mpolbl, M>; P —
cpenHecmenHoe armocgepHoe nasnenue, KITA (101,33 KIIA=760 MM pr.cT); t = cpenHss
TeMIieparypa Bo3ayxa mpu oroéope mpob °C.

PaccunThIBatOT KOHLIEHTPALIH [IBLIN B BO3AYXE:

(m1 —m2) - 1000
Vk

Pcc =

rae ml — macca guibTpa nocie ordbopa npoodsl, Mr; m2 — macca punbTpa 10 0T60opa MpPoOHI
M%, VK — 00beM 11po6bl BO3IyXa, NPUBEIEHUI K HOPMATbHBIM YCIOBUAM, IM>.
_ 300 x 293 x90,7
(273 +27,5) x 101,33

Vo = 261,8

681,9x0,133=90,7

Pabora npoBoauiiack B Ba stana. Ha mepBoM 3Tane B pa3IUyYHBIX MMOI3EMHBIX IIaxTax ObuI
IpoBe/IeH O0TOOp Tpex MapaijielbHbIX MPo0 BO3AyXa, YCTAHOBJIEHBI MblIeyIaBIUBaIOIINEe (UIBTPHI
A®A BII-20. IIponomxurensHOCTh 0TOOpa Mpo0 3arpsA3HSIIOMINX BEECTB (MbUIb) MPU ONPEACICHUN
Pa30BBIX KOHUEHTpanuili cocrapisier 10 MmuH Ha BbicoTe OT 1,5 10 3,5 M OT MOBEPXHOCTH 3E€MJIH.
Ilepen B3BemmBanueM ¢uibTpel nomemanu Ha 0,5-1 4 okonmo BecoB. B mpomecce or6opa mpod
U3MEPSIN MHUKPOKJIMMAT BO3JyXa (TeMIepaTypy BO3/1yXa, OTHOCHUTENBHYIO BIaXXHOCTh BO3IYyXa,
CKOPOCTb JIBIDKEHHUSI BO3yXa U arMoc(epHOe JaBjeHHe) ¢ MpUMEHEHHeM arrmapara «MeTteockon
+M».

Ha BTOpOM 3Tare npoBoIniIOCh HCCIEIOBaHUE KOJIMYECTBA MbUIN, OCEBIIEH Ha YIIHLIE.

B Bo3nyxe pabounx mect mpeoOnagaroT mblieBble yacTULbl pasmepoM oT 0,4 1o 3,2 MM,
IIPUYEM YaCTHUIbl MEHBILE | MKM COCTaBIAIOT OT 85 10 99,9% u npakTH4ecKku MOCTOSHHO HAXOIATCS
B BO3/lyX€, a KpynHbIe yacTUIlbl pazMepoM 10—-100 MkM ocenaroT Ha MOBEPXHOCTSX.

[To nucnepcHOCTH NMbUTh KJIACCU(PUIUPOBAIN HA MSTh IPYMI: OY€Hb KPYIHOIMCIIEPCHAS MBLIb!
pasmepsl Oonee 140 MKM; KpymHOIUCHEpCHas MblIb: pasmepbl 40—140 MKM; cpenHenucrnepcHas
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nbUIb: 10—40 MkM; MenkonucnepcHas nbuib: 1—10 MKM; o4yeHb MENKOAMCIEpPCHAas MbUIb: MeHee |
MKM.

Oco0yro 0nmacHOCTH JIJIsl YeI0BEKa MPEICTABISET MEIIKOTUCTIEPCHAS BLIb C PAa3MEPOM YaCTHI]
0,5-10 MkM. JIMCIEpCHOCTD MBLIU OMPEASTHIIA CUTOBBIM METOJIOM, JIJISl 3TOTO MCIOIb30BaId HAa0Op
cut ¢ pazmepamu ot 0,4 mo 3,2 mxm. IIsute mpencraBiser cO0OM MPEUMYIIECTBEHHO TBEP/IbIC
YaCTHIIBI C pa3MepaMi OT HECKOJILKHUX JICCATKOB JI0Jiell MUKpoMeTpa. B3BeleHHasi B BO3AyXe MbLUIb
Ha3bIBa€TCSl a’po30jieM, a oceBmas — ajporeneM. [IpuHATO pasziuuaTth OpraHUyYecKue,
HEOPraHUYeCKUe M CMEIIaHHbIE BUJbI MbUIH. Pe3ynbrarsl McclieoBaHUMN 3allbUICHHOCTH BO3/yXa
paboyeii 30HbI B pa3HbIX MOA3EMHBIX maxTax CyTIOKTHHCKOTO MECTOPOXKICHHS U KOJTUYESCTBO TBLIH
Ha HCCIIenyeMbIX 00beKTax MpuBeaeHbl B Taduiie.

Tabmuma
JAHHBIE I10 3AIIBIJIEHHOCTHU
Obvexm Muxpoxnumam, T °C/na Konyenmpayuu noinu me/m’
0OcOO «Cymrokta ['nnpomaxt
Bypenns yris 17/86 9,3+£2,2
3arpyska yris 17,7/86 13,3+3,1
Ocrakana 1,0/86 1,3+0,31
0OcOO «Cynrokta MaltHUHT
Bypenns yris 30,7/86,8 4,9+1,2
3arpyska yris 30,5/86,8 12,9+3,0
Dcrakana 30,7/85 11,1£2,6
0OcOO «Hypken»
Bypenuns yris 23,7/87 12+2,8
3arpyska yris 23,7/87 8,3+1,9
Dcrakana 27/88,6 2,5+0,59
Buisoo

Cocrosinue Bozmyxa paboueit 30HbI OcOO «Cymtokta I'mmpomaxt», OcOO «CymrokTa
Maitnuar» u OcOO «Hypken». B yrompHpIX mIaxrax Ha pa0OYyMX MecTax IOKa3aTelu He
cootBeTcTBYIOT TpeboBanusiM [lpunokenus 18 x I[IIIKP Ne 201 or 11.04.2016 . «IIpenensHo
nonyctumble koHIeHTpanuu (I1JK) BpemHsix BemecTB B BO3Ayxe palOoueld 30HBI», TaK Kak
(dakTHYecKre KOHIEHTPAIMH MbUTA cocTaBisAoT oT 8,3 mo 13,3 mr/m?, nmpu ux [1JIK ne 6omnee 6,0
mr/m? (mpesbimenue [1JIK ot 1,4 no 2,2 paza).
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Aunnomayus. Pa3Butue 3JEKTPOHHOM KOMMEpPLMM CYLIECTBEHHO BIMSET Ha TPagulUU
TOPTOBJIH, TPaHCHOPMUPYS POIHUYHYIO TOPTOBJIO 32 CUET HCIIOJIB30BaHUS MHTEPHETA, NAHHBIX U
aBTOMaru3anuu. HecMoTpss Ha 3HAUYUTENbHYIO MPOCTOTY, MHAMBHAYAIU3ALMIO U JOCTYIHOCTD,
CEKTOp TO-TPEKHEMY CTAJKHBAETCS C MHOTOYMCICHHBIMH TIPOOJIEMaMH, CBSI3aHHBIMH C
IIPOTHO3UPOBAaHUEM MPOAAXK M 3aracoB. OTU NPOOJIEMBbl CBSI3aHbl C IOBEJICHUEM KIUEHTOB,
OTPOMHBIMU 00BEMaMH JIaHHBIX O TPAH3AKIUAX, CE30HHOCTHIO U U3MEHEHUSIMH B TOTPEOUTEITHCKOM
crpoce. TpaIuIMOHHBIE CTaTUCTUYECKHE MOJENIM HE YUMTBHIBAIOT 3TU ACMEKThl, YTO BbHI3bIBAET
HEOOXOIMMOCTB B CIIOKHBIX MOZIEIISIX MAIIMHHOTO 00y4eHus. Mcrnonb3yst Habop JaHHBIX O MpoAaXax
Amazon, MbI pa3pabaTeiBaeM MOJIENIb MAITMHHOTO OOYYEHHs JUIsl AJIEKTPOHHOH KOMMepHuu. MbI
MpeaBapuUTEeNbHO 00padaTbiBaeM JaHHBIE, a 3aTeM MPHUMEHSEM METO/bl aAallTUBHOTO TOBBIIICHHS,
CITyyailHBIX JIECOB M aHCaMOJIs SKCTPEMalIbHOTO I'PaJIMEHTHOTO MOBBIMIEHUS. MBI OLIEHUBAeM 3TH
Mozenu ¢ nomoupo MAE, RMSE u R2. B Hammx skcnepumentax XGBoost nan Hawmydmme
nporuo3sl ipu R2 = 0,8010, MAE = 93,41 u RMSE = 15 084,84, onepenuB Random Forest u
AdaBoost. OTu pe3yapTaThl IeMOHCTPUPYIOT MOJIE3HOCTH CIIOKHBIX MO 11t OOJIBIINX HA0OPOB
JAHHBIX JIEKTPOHHONH KOMMEpPLUHU MPH NPUHATHH 00OOCHOBAHHBIX PELICHUH MO MHBEHTapHU3alluu U
PO3HUYHOM TOPTrOBIJI€ HA OCHOBE JIaHHBIX.

Abstract. The rise of electronic commerce significantly impacts traditions of commerce by
transforming retail through its use of internet connectivity, data, and automation. Despite offering
substantial ease, customization, and access, the sector still experiences multiple challenges with sales
and inventory predictions. These challenges are tied to the nature of the customer, vast amounts of
transaction data, seasonality, and changes in customer demand. Traditional statistical models do not
capture these aspects, creating the need for complex machine learning models. Using the Amazon
Sales Dataset, we develop a machine learning model for electronic commerce. We preprocess the data
and then apply Adaptive Boosting, Random Forests, and Extreme Gradient Boosting ensemble
methods. We evaluate these models using MAE, RMSE, and R?. In our experiments, XGBoost gave
the best predictions with R? = 0.8010, an MAE 0f 93.41, and an RMSE of 15,084.84, outperforming
Random Forests and AdaBoost. These results demonstrate the usefulness of complex models for large
e-commerce datasets in solving complex inventory and retail data-driven decisions.
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DNeKTpOHHAs! KOMMEPIIUS ONMKUCHIBAET TOPTOBJIIO, CBA3AHHYIO C TOKYNKON U MPOJIaXKei TOBapOB
Y yCIIyT OHJIAlH, ¥ BKJIFOYAET B C€0 KOMMEPUYECKHE OTHOLICHUS U AJIEKTPOHHBIE T1aTexu [1].

N3-3a kaxymiehncs TPOCTOTHI HMCIOJB30BAaHUS M TJIO0AJTBLHOTO OXBaTa MHOTHE KJIUEHTHI
MPEAMOYUTAIOT IEKTPOHHYIO KOMMEPIIMIO U3-3a IIUPOKOTO aCCOPTUMEHTA TOBAPOB. ITO HJICAJIbHAS
wiargopma s pa3paboTku MeToqoB MamuHHOTO oOydyeHus (ML) u rmy6Gokoro oOydenust (DL)
Onmaromapss HAJIWYUIO OONBIIMX HAOOPOB JAHHBIX, HEOOXOMUMOCTH TEPCOHANU3AINHU, 33]adyaM
OOHapy>XeHHsSI MOIIEHHWYECTBA H OOecredeHus: Oe30MacHOCTH, a TakKe BO3MOXKHOCTSIM
ONTUMU3AINH LIETIOYKH TTOCTAaBOK. DTO BKIIOYACT B Ce0sl aHAIM3 HACTPOCHHUH KIMEHTOB [2].

MHorue u3 3THX METOJIOB MO3BOJSIOT KOMITAHHUSM 3JIEKTPOHHOM KOMMEPIIMU TOBBICUTH
YIOBJIETBOPEHHOCTh KJIMEHTOB, YBEITUYUTh CBOIO JIOJIIO HA PHIHKE U BBIJCIUTHCS CPEIU KOHKYPEHTOB
Ha pbIHKE OHJIalH-ipoaax [3].

JI1st MHOTHX KJIMEHTOB 3JICKTPOHHAS KOMMEPIIUS, B YACTHOCTH, IIOMOTJIA U3MEHUThH UX OIBIT
MOKYTIOK U TIpofax [4].

B 2021 r MupoBO#i pBIHOK 3JIEKTPOHHOM KOMMepuuu oueHuBaics B 13 tpaH nomtapos CIIIA
U, KaK OXUAAI0Ch, JocTUTHET 55,6 TpaH nomnapos CIIA k 2027 roay, uro o3Havaert, uro ¢ 2022 r
o 2027 r on Oyzaer pactu Ha 27,4% B rogoBoM UcCUUCIeHUU. BriocaencTsuu, mo Mepe Toro Kak Bce
OosbIie u OoJIbIIe JTFoIeH OyyT BRIXOAUTH B IHTEPHET U MOIh30BATHCS CMAapTPOHAMU, TOTPEOUTEITN
OyayT Toiy4yarh OOJiee CIIOXKHBIM OIBIT COBEPIICHHUS IMOKYIIOK, KOTOPBIA OyJIeT MPHUHOCHTH HM
Oonbile ynoBoibCTBUS. Ha camoM nesne, MHOTHE W3 ITUX TEXHOJNOTHH OymyT o0manaTh CIOKHBIM
MOBE/ICHNEM, KOJEOMIOMUMCS CIIPOCOM U PAa3IMYHBIM YPOBHEM YHAOBIETBOPEHHOCTU KIHMEHTOB.
MPEANPUSTHST  DJCKTPOHHOW KOMMEpIUHU OyIyT TMO-TIPEKHEMY CTaKUBAThCs C MPoOIeMOoit
HEYCTOMYUBOTO YpOBHS cripoca [5].

ABToMaTH3aIus U ouru(poBKa 3HAYUTETHHO OBBICUIIH YCTOMUNBOCTD, TPOU3BOAUTEIHLHOCTD U
PE3yJIbTaTUBHOCTh B UHIYCTPUH 3JIEKTPOHHOM KOMMEpLHHU. boJblIoe KOIMYecTBO Kak aHOHUMHBIX,
TaK U UJICHTU(DHUIIMPOBAHHBIX TIOJIb30BATENICH, 3apErUCTPUPOBABIINXCS HA TIAaTPOpMax AEKTPOHHOM
KOMMEPIIMH, MOTYT ObITh TOYHO U JIETKO JOCTYIHBI JJIsl TapreThHra [6].

TexHONIOTHH U ANEKTPOHHAS KOMMEPIIHS 00bETUHIINCH, U KOMIAHUH TIOHSIIH, YTO WHTETPaIHs
TEXHOJIOTUM MCKYCCTBEHHOTO MHTEIJIEKTa I103BOJSET KOMIAHUSAM aHAJIU3UpPOBaTh JOCTYIIHBIE
JAHHBIE O MPOIYKTaX M KIMEHTAX C IEJIbI0 BBISIBICHUS] MAPKETHHTOBBIX YIIYUIIEHUN JIJIST TPOIYKTOB
u yciayr. Ilocnennue noctmkenus B 0061acTi HHPOPMALIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUN U
HMCKYCCTBEHHOTO HMHTEIJIEKTA YIYUIIUIN 3JIEKTPOHHYIO KOMMEPLHUIO U YIOPOCTUIIU TMPOJIBHKEHUE
yCIyr ¥ MPOAYKTOB, ONTHUMH3UPOBATH PabOTy OM3HEca M TMO3BOJNMIM TIIYO)KE TMOHSTH ILETEBBIX
KJIMEHTOB [7].

HcKycCcTBEHHBIM  MHTEIUIEKT TMPEJOCTABISAET TMOJHBIM CHEKTP TEXHOJOTHM, KOTOpBIE
HalpaBJIeHbl HAa PEIICHHWE PAa3JIMYHBIX 3a7ad U JIOCTIDKEHHE YCIieXa B CETMEHTE d3JIEKTPOHHOU
kommepuui [8, 9].

VYyuThiBasi COBpEMEHHOE 3HAYE€HNUE UCKYCCTBEHHOTO MHTEIUIEKTA U AJIEKTPOHHON KOMMEPIIHH,
1IeJh HWCCliefioBaTesiel — OObEIWHUTH ITH JBE OOJIACTH U OOBSICHUTH BO3MOXKHOE NMPHUMEHEHHE
TEXHOJIOTMH UCKYCCTBEHHOTO MHTEJIJIEKTA U MAITMHHOTO OOYYEHUS B AIIEKTPOHHON KOMMEPIIUH.

B »TOM OKyMeHTe mpeacTaBieHbl MHOTOYHCIEHHBIE CYIIECTBEHHBIC JOCTHKECHUS B 00JIACTH
AHAIUTUKH DIIEKTPOHHOM KoMMepIHH. PazpaboTka MporHo3HOro MOIETTUPOBAHMS Ha OCHOBE JTAHHBIX
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0 IpoJaxax Amazon MO3BOJSAET YIYUIINTh CTPYKTYPUPOBAHUE YIIPABICHUS 3al1aCAMHU, YTO CHHXKAET
PHUCK KaK 3aTOBapHBaHUs, TaK U OTCYTCTBUS Ha ckiaze. Kpome Toro, BbISIBIEHUE 3aKOHOMEPHOCTEM
3aKyIOK OOBSICHSET BPEMEHHBIN XapakTep MPHHSITHS PEHICHHN MPH PaCHpelesiCHUN CyaeOHBIX
pECypcoB B paMKax pa3padOTKH peKJIaMHbIX KamraHuid. CucreMa IMO3BOJIICT NPUHUMATH
000CHOBaHHbIE PEILIEHUS O LIEHAX U 3aKyINKaX Ha OCHOBE 00beMa Npojax. byyun HHTerpupoBaHHON
B IIPOLIECCHI YIIPABIICHUS, DJIECKTPOHHAS KOMMEpIHs CIIOCOOCTBYET pallMOHAIBHOMY YIIPABICHHUIO
3arparaMi, MOBBIMICHUI0 YPPEKTUBHOCTH UCTIOIB30BAHKS PECYPCOB U MPHUHITHIO YIIPABICHUICCKIX
pELIEHHI HA OCHOBE JIaHHBIX.

Cesasannvie pabomol

ABTOp paboOTBl MpenocTaBisieT OOMMpPHYIO 0a3y Uil CpaBHEHHUS  KIACCHYECKUX
CTaTUCTUYECKUX METOOB M alrOPUTMOB MAIIMHHOTO OOY4YEeHHS B KOHTEKCTE OHIEKTPOHHOH
KOMMEDPIIMH, CIENUATIbHO OPUEHTUPOBAHHBIX HA IPOTHO3UPOBAHUE MTPOJIAXK, & TAKKE BCECTOPOHHIOIO
WHTEpPIpPETAINIO MOJMyYeHHBIX pe3yabTaroB. B Xoxe wuccrienoBanus Obula MNPOTECTUPOBAHA
spdexruBHOCTE ARIMA, nuneitnoit perpeccun (LR) m XGBoost ¢ wucnonp3oBaHueM ABYX
pa3NMYHBIX Ha0OPOB JaHHBIX: HA0Opa JaHHBIX O MpoAakax Amazon, COCTOSIIEr0 M3 BPEMEHHBIX
psaoB, U HabOpa AAHHBIX O MPOJAXKaX B DJICKTPOHHONW kKoMmmepiuu Walmart, He copepkamux
BpeMeHHBIX psioB [10]. Metogonorus HaOopa JaHHBIX Amazon BKJIOYala MpeoOpa3oBaHHUE
3JIEMEHTOB JAHHBIX O Jarax BO BPEMEHHBIE Psbl C MOCIEAYIOUIEH OLEHKOW CTalMOHApHOCTU
BPEMEHHBIX PSIOB C UCIOJIb30BaHHEM paciiupenHoro Tecta Juku-Oymiepa (ADF) u npumenenue
monenu ARIMA st M3BieueHUsT BPEMEHHBIX 3akoHoMepHocTed. HaGop manubix Walmart ObLn
MpeIBapUTeNbHO 00padoTaH MMyTeM 3amoNHEHHs NPOMYIIEHHBIX 3HAYEHUH W KOTUPOBAHUS
KaTeropuasabHbIX aTpuOyTOB, 32 KOTOPBIMU ClI€J0BaJIa LIKajia, epesl IPUMEHEHUEM JIOTUCTUYECKON
perpeccun u XGBoost, mpuyem MoCiHeTHUN HCIONB30Bal 0alleCOBCKYIO ONTHMHU3ALUIO IS
HaCTPOMKHU runepnapaMmeTpoB MOJIEIH.

Pe3ynbprarhl MOKa3pIBAIOT 3aMETHYIO pa3HUIlY B 9PPEKTUBHOCTH MOJIENeH: ObLII0 0OHAPYKEHO,
yro XGBoost mpeBOCXOAUT JIOTHUCTUYECKYIO PETPECCUI0 C MEHBUIMM YpPOBHEM IOIPEIIHOCTH:
cpennsis abcomotHas omnbdka (MAE) cocrasuna 0,4294, cpennexBaaparuunas ommoka (RMSE) -
0,5760, no cpaBuenuto ¢ MAE 0,7163 u RMSE 0,9289, coorBerctBenHo. Kpome toro, ARIMA
MPOAEMOHCTpUpOBaNia OoJiee BHICOKYIO MPOU3BOAUTENHLHOCTh MPU 00paOOTKE AAHHBIX BPEMEHHBIX
psanoB (MAE 11,2906, RMSE 14,7900), B oinuune ot XGBoost,c MAE 216,4529 u RMSE 277,7282.
Pesynprarel  neMoHCTpupytoT JgoMuHupoBanue ARIMA Bo BpeMeHH U PEBOCXOAHYIO
npousBoAuTensHOCTh XGBoOost Ha GoJee CIOKHBIX HEMOCIEAOBaTENbHBIX JaHHBIX, UTO YKA3bIBAET
Ha BaXHOCTb BBIOOpa MOJIeNiell Ha OCHOBE aTpuOyTOB KOHKPETHOTO Habopa naHHbIX. MccnenoBanue
BHOCUT CYIIECTBEHHBbIH BKJAJ B HAKOIUICHWE 3HAHMW MPAKTHUKOB O BBIOOPE METOIOB
MIPOTrHO3UPOBAHUS ISl pa3IMYHBIX HAOOPOB JIaHHBIX.

Anammsupyercss J3(PQPEKTUBHOCTh IO OJHOMY TPUMEPY KaXJAOH U3 MoIenel mnpu
MIPOTHO3UPOBaHMHY MpoAak Walmart, ucronb3yst Ha0Op JaHHBIX C eKEHENeTbHBIMU TPOAaKaMu 1 16
aTpuOyTamu, BKIIOYas, HO HE OTPAaHUYMBASCh ITHM, Mara3uH, MPOAAKU U BHEIIHHE MEPEMEHHbBIE
(Harmpumep, 3KOHOMUKY U T.1.). IIpornecc Bkiodaer B ceOs KOMIUIEKCHYIO pa3paboTKy (pyHKLHUH,
HanpuMep, HyJIEBOE BBIYUCIICHHE, YCTPAHEHUE OTPUIIATEIbHBIX OTKIOHEHUH OT 00beMa MpoAax U
MPUMEHEHHE JOorapu(dMUYECKOro MpeoOpa3oBaHusl sl yCTPAaHEHHS ACHUMMETPHH 3aBUCHUMBIX
nepeMeHHbIX. JlaHHbIe pa30uBalOTCs Ha OOydarolMe U TECTOBble HAOOPH! B COOTHOMIEHUH 3:1 s
onieHku dpextuBHOCTH MOnenu [11].

Ananu3 nokasbiBaeT, yTo XGBoost npeBocxoauT Bce Apyrue Mojaeiau, HabpaB HauBBICIIUI
6amn mo R2 (0,984) u HaumensbInee konuuecTBo omuOok kak a1 MSE (0,0655), Tak u mis MAE
(0,1246). 3a aum cnenyet cnyuaitusiii nec (R2: 0,9781, MSE: 0,0887, MAE: 0,1432), a perpeccus
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OLS sBnsiercs nHaumenee 3ddexruBront (R2: 0,7257, MSE: 1,1135, MAE: 0,6728). HccnenoBatenu
OOBSICHSIFOT MOJIOKUTENbHBIE pe3ynbTaThl XGBoost crnocoOHOCThIO MOnenH (hUKCUPOBAThH cladbie
CBSI3M U CJOXHBIE B3auUMOAEWCTBUA B JaHHbIX. Perpeccus OLS He ynaercs u3-3a Hanuuus
MYJIBTUKOJUIMHEAPHOCTH U HEIMHEWHbIX 3aBUcuMocTed. X(GBoost Takke y4YUTBIBaET camylo
BBICOKYIO CJIOKHOCTh JAHHBIX B 33/1a4€ POTHO3UPOBAHUS MIPOJIAK.

[TomydeHHble pe3yNbTaThl JEMOHCTPUPYIOT Ba)XHOCTh MOJENIed MAIlMHHOTO OOy4eHHs, B
gacTHocTH X(GBoost, nis yayulleHHs NPOTHO3UPOBAHUS NPOAAXK C TOUKH 3PEHUS] PO3HUYHOMU
TOpProBiH, B TO Bpemsi kak Random Forest ocraercss yio0HBIM BEIOOPOM, YUUTBIBAsI POCTOTY €TO
Momudukanud. B wHcciaenoBaHMM paccMaTpUBAIOTCS HEKOTOpPHIE OrpaHUYEHMs, TaKHe Kak
HEOOXOMMOCTh  JIOTapU(MHUUYECKOr0 MIpeoOpa3oBaHUS U  HCIOJIb30BaHUS  (DMKCHPOBAHHBIX
TUIEpIIapaMETPOB, a TAK)KE YKa3blBAE€TCS Ha MOTEHLMAJIbHOE MCIIOIb30BAHUE HEHPOHHBIX CETEN U
JMHAMUYECKOM ONTUMH3AINY TUIIEPIIAPaMETPOB B OyIyIIUX HUCCICIOBAHUAX C LIEIBIO MOBBIIICHUS
3¢ (HEKTUBHOCTH MTPOTHO3UPOBAHUS.

Pa3pabarana mMeTon0NOTHs OLIEHKH TPaH3aKUUN 3JEKTPOHHOW KOMMEPIIMU, OCHOBaHHYIO Ha
Mozensix cinydaiinoro sieca (RF), nepeBbeB npunstus pemennii (DT) u XGBoost, ucnons3ys nanubie
o toprosie Kuras 3a 2005-2019 roasl. B metononorun ocoboe BHUMaHUE yIAENSIeTCs TIIATEIbHON
MpeBapUTENbHON 00paboTKe MaHHBIX, KOTOpas BKIOYala B ce0sl BBIUYMCIICHHUE MPOIYIIEHHBIX
3HAYCHUH, HACHTU(PUKAMIO U YCTPaHEHHWE OTKJIOHEHUH OT HOPMBI, KOJUPOBAHUE METOK
KaTeropuasbHbIX MPEAUKTOPOB U CTaHAAPTU3ALMIO C IOMOILBIO CTAaHAAPTHOIO MACIUITAOUPYIOIIEro
ycTpoiictBa. Habop maHHBIX OBUI pa3jielieH Ha OOyYaroIIMid W TECTOBBIM HA0OPHI JTAHHBIX B
cootHomeHuu 70:30. Pe3ynbraThl moka3anu MPEeBOCXOAHYIO TPOU3BOAUTENLHOCTE Moaenu X GBoost,
MIOCKOJIBKY OHa cMoria Jocthudb R2 B 96,3% u RMSE B 7,7, B oniune OT MOZIeNIU CIy4aiHOTo Jieca
(R2: 87) m monenu nepesa pemrennii (R2: 54,76) [12].

HccnenoBarenu CBSI3bIBAIOT  BBICOKYIO MPOM3BOAMTENBbHOCTE Mojenn XGBoost ¢ ee
CIOCOOHOCTBIO ONTUMHU3UPOBATH METOAOJIOTHIO KOJJIEKTMBHOTO OOY4YEHHUS M B3aWMOJIEHCTBOBATH,
BBISIBJISITh W/WJIM U3y4yaTh CJIOXKHBIE 3aKOHOMEPHOCTU B JIAHHBIX TPaH3aKIUi. ABTOPHI yCHUIMBAIOT
MOJIETb pe3yibTaToB 00paboTku naHHbIX W TeHaeHmui XGBoost 3a cueT HCHOIB30BaHUS
BU3YaJIbHBIX JIaHHBIX C MOMOIIbIO I'padrKa BPEMEHHBIX PsIOB IJIOTHOCTH MPOJaX M IPOTrHO3a.
ABTOpHI yTBep)KAatoT, uTo XGBoOoSt ciry’KUT MOLHBIM HHCTPYMEHTOM JJIsl OITUMHU3ALINN 3aI1aCOB U
CTPAaTETMYECKUX YIYYIIEHUH B IUIAHUPYEMBIX BIIOCIEACTBUA MEPONPUATHAX, CBS3aHHBIX C
TpPaH3aKIMUSIMU AIEKTPOHHON KOMMEpIIMH, B TO K€ BPEMs OTMEYasi, YTO OH HE YUUTHIBAET BIUSIHUE
colManbHBIX ceTeil. [loaToMy aBTOPBI TaKKe BHICTYIIAIOT 3a BKJIIOUEHNE HCKYCCTBEHHOTO MHTEIIEKTa
¢ nIyOoKMM OOyueHHeM U pacliMpeHue o0beMa MaHHBIX B Oyayiiue paboThl, YTOOBI YIyYIIUTh
AQHAJUTUKY W HAJAEXKHOCTh HPOTHO3MPYEMBIX (YHKLUUH. ABTOpBI JIOKa3bIBAIOT MPEBOCXOIHYIO
MIPOU3BOAUTEIBLHOCTh U JEMCTBEHHOCTh Pa3HOOOPA3HBIX U CIOXKHBIX aJTOPUTMOB MCKYCCTBEHHOTO
MHTEJJIEKTA JJISl PeLICHUS THHAMUYECKUX MOJIENIe MPOTrHO3UPOBAaHUS JIEKTPOHHON KOMMEPIIUH.

CripaBOYHUK MOCBSIIEH MPOTHO3UPOBAHUIO POZHUYHBIX MPOJaXK C MCHOJIb30BaHHMEM Habopa
JAHHBIX BPEMEHHBIX pAAOB OT KoMnaHuu «1Cy», B 4aCTHOCTU NPOTHO3UPOBAHUIO €XKEMECSIYHBIX
IIPOZAAYK TOBAPOB JUIsl KayKJOW Mapsl «ToBap-marasun» [13].

B wmertomonoruu wmcmomnb3yeTcs uccienoBaTenbckuii ananu3 gaHHbBIX (EDA), paspabotka
¢byukuuit u Tpu moaenu: XGBoost, ARIMA u nonb3oBarenbckast HeilpoHHast cetb LSTM. Baxkubie
3aJja4l Tpe/IBapUTEIbHON 00pabOTKM BKIIOYANM B ceOs COKpallleHHe IeJIeBbIX IOoKa3aTesei,
3aroJHeHre Mpo0esioB B HAOope NaHHBIX U PECTPYKTYPHU3AIMIO Habopa TaHHBIX B BHUJIE TaOmuIsl. B
paszzene «3a/iepKKa o XapaKTepUuCTHKaM» ObLT CO3/1aH pAJl IEPEMEHHBIX C 3aJIEPIKKOH (C 3a1epIKKOM
Ha 1, 3 1 12 mecsueB), 10X0/ U IIeHa, a TAaK)KE OJTHOPA30Basi KOJUPOBKA MEPEMEHHBIX cat, TAKUX KaK
UICHTH(HUKATOp MarasuHa U TUT TOBapa.
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HaGop nanmHbIX OBUT pasfeneH TakuM o00pa3oM, YTO TepBbie 32 Mecsia COCTaBIUIHA
oOyuaromumii Habop, a 33-i Mecsl - MPOBEPOYHBI HAOOP, M ISl OIICHKHA MOJCIIH HCIOJIb30BaJICS
RMSE. Pesynbrarsl nokaszanu, yto XGBoost nokaszan jydiine pes3yapTaTbl CpeIu BCEX METOOB,
Habpas BasnmaaunoHusli 6amt 0,807 u rectoBblii 6amt 0,878. D10 6bUIO CBSI3aHO € €10 CIIOCOOHOCTHIO
XOpOIIO PaboTaTh C Pa3peKEHHBIMU JaHHBIMH U ONTHUMHU3UPOBATh MHCIIOJIb30BaHUE (YHKIIHIA,
0COOEHHO MEPEMEHHBIX C 3ara3ibIBaHUEM (HallpUMep, BaKHOCTh (PYHKIIUU 3aHUMAaeT BTOPOE MECTO
o BakHOCTH, target item lag 1). LSTM mnoxka3zan Xyqmuii pe3yasraT U3 TpeX METOIOB, IOJIyYnB
ouenky RMSE 0,890, a ARIMA noka3zana Xyamuil pe3yasTaT U3 TpeX METOJ0B, IOIY4YHB OLEHKY
RMSE 0,982, u3-3a cBoeil ogHOMEpPHOCTH. JTa paboTa JEMOHCTPHUPYET MacIITabUpPyeMOCTh H
apdextuBHOCT XGBoost, mpenmnonaras, 4to runepnapamerpuyeckas ontumuzanus LSTM u
ApyTH€ CTPATErny, TaKue KaKk aHCaMOJIU, MOTYT YIIy4ILIUTh PE3YJIbTaThI.

XGBoost IpeBOCXOIUT BCE IPYTHE MOJEIN B padOTe ¢ HEMOCIEA0BaTEIbHBIMH JAHHBIMU, YTO,
BEPOSATHO, CBA3aHO CO CJOXHBIMU (YHKIUSMH M 3aKOHOMEPHOCTSAMHM M HaJMYHMEM CJIa0bIX
koppessiiui [10-13].

Jlji1 BpEMEHHBIX JTAaHHBIX MOZAEIU BpeMEHHbIX psaoB (ARIMA) nyuine noaxonsar, HO UMEIOT
HEIOCTaTOK MHOTOMEPHOM 3aBHCUMOCTH. [IpoGensl  IpOM3BOAMTENBHOCTh CHIIBHO 3aBUCST OT
MpeBapuUTeNbHOM 00paboTKu U pa3paboTku (YHKIMI, KOTOphIE MOTYT BKIIIOYATh B ce0si PyHKUIUU
3aJIep’KKH U MaHUMYJSIIUK ¢ QYHKIUSAME xypHana [10-13].

Imybokoe oOyuenue c mnomoipto LSTM BHOCUT MNOJNOXWTENbHBIA BKJIaA, HO M3-3a
noporosusHsbl peBoBuaHble aHcamOnu (RF, XGBoost) obecneunBatoT stydiue pe3ynbTaTbl Kak B
IJIaHEe TOYHOCTH, TaK U B IJIaHE MAaCIITA0MPYEeMOCTH. DTOT aHAIIU3 TAKXKE BBISBISIET MTPOOEIIbI, TAKKe
KaK y4YeT BHEIIHUX MEPEeMEHHbIX (HampuMep, SKOHOMUYECKHUX TEHJEHIUN) U BaXXHOCTh
JUHAMHYECKON KOPPEKTUPOBKU IAapaMETPOB MOJEIH, 4YTO IIOMOTraeT pPacCMOTPETh KOHTEKCT
BBIOPAHHBIX METOZOB MOACTHPOBAHUS B CIEAYIOMUX pasnenax [12, 13].

Memooonoeus

B sToM pa3zzene onuceiBaeTcst METOJT aHAJIM3a Habopa TaHHBIX O poAakax Amazon, KOTOPbIN
BKJTFOYAET B c€0s MOJATOTOBKY AaHHBIX, MoJenu ML u moka3zatenu 3¢ (HeKTUBHOCTH, KaK MOKa3aHO Ha
Pucynke 1. B paznene «Habop gaHHBIX» OMUCHIBAIOTCS TOJIS TaHHBIX, TOCTYIHBIE B HA0OpE JaHHBIX,
BKJItOUass MHGOPMAIUIO O TPOJakax, OMHCAHHUA MPOAYKTOB U TMPOMEKYTOUYHBIE JaHHBIE, YTO
MOMOTaeT MOHATH JaHHBbIE W UX IEHHOCTb. B pasnene «IIpenBaputenpHas oOpabOTKa» OIMKCAHBI
BA)KHBIE JTAIlbl, TAKKWE KaK COOP TaHHBIX, TPeoOpa30BaHKe TUIIOB, (PUIBTPAIIUS JAHHBIX O TTPOIaKax
Y OATOTOBKA JaHHBIX.

B pazpene «ANropuTMbl MAIIMHHOTO OOYYEHMs» OIMCAaHbl TPU TMPOJBHHYTBHIX METOJa
aHcamOJs1 — DKcTpemMalibHbI rpagueHTHbIN OycTuHT (XGBoost), anantusHbiil Oyctunr (AdaBoost)
U CIy4alHBIA Jiec. DTHU aNTOPUTMBbI BBIOPAHBI JJIsi JTaHHOW METOJOJIOTHH H3-3a MX TOYHOCTH
MIPOTHO3MPOBAHUS 32 CUYET HEMPEPHIBHOTO OOYYECHHs] W YIPOIICHHOTO YIydlleHus (yHKIui. B
pasnene «OueHOUHbIE TOKa3aTenu» omnucanbl BaxkHble mokazatenu (MAE, RMSE u R2) u
COOTBETCTBYIOIIME UM ypPaBHEHUS, KOTOPbIE OMPENESIOT KPUTEPUH MOCTPOCHUS U YCHEUTHOCTH
Mopenei. [Ipenmaraemelii MeTOI HaMpaBJICH HAa W3BICYCHUE 3HAUYCHWM W3 HaOOpa JaHHBIX MyTeM
YCIENTHOW MHTEPIIPETAIUU TSI KaXA0W MOJIENH, a TaKKe MPOTHO3UPOBAHMS KOHEUYHBIX 3HAYCHUHN
WHTEPBAJIOB.

Habop oanneix. Habop mannbpix o mpogaxkax Amazon ot Kaggle comepuT naHHbIe 0 3aKa3ax
Ha MpoNaxy /ii Amazon, COOTBETCTBYIOIIUA apTUKYJ, HOMEp AW3aiiHa, HaJU4he Ha CKIAE,
KaTeropuio, pa3Mep M IBET, YTO IMO3BOJSET MAaKCUMHU3UPOBATh NMPHOBUTH OT mpoaykra. B Habope
JAHHBIX COAEPKUTCS NoapoOHas nHdopmarws o 6onee yem 128 000 3amucsix TaHHBIX O 3aKa3ax Ha
MPOAAXKY, MPUYEM B KaXKIOW CTPOKE COMAEPKUTCSA MOApoOHas mHQopMamus 00 OJHOM 3aka3e Ha
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npoaaxy. Kaxnplii 3aka3 omnuceiBaeTcs B HaOOpe JaHHBIX C MOMOIIbIO JAaHHBIX TPaH3aKIIUU,
arpuOyTOB M TUIOB Iarexeil. L{enpio sToro Habopa maHHBIX sABiIseTcs aHANU3 ()(HEKTUBHOCTH,
MOJIeNIeH TTOKYTIOK, TTOBEICHUS B chepe MPOAaK U MPOIECCOB.

Amazon Sales
Datasct

XGBoost
AdaBoost
Random Forest

RMSE
R?

PucyHnox 1. DTansl METO10I0IUU

OTOT HAOOp MNAHHBIX COMACPKHUT MOAPOOHYI0 HMH(OPMAIMIO O TpPaH3aKUUAX MPOAAXKH U
YIHOPSIOYMBAET UX IO 3aKa3aM, IPOJYKTaM U OTrpy3kaM. 3aka3aM IpUCBaUBAETCs UICHTU(UKATOP
3aKa3a, a Jara TPaH3aKIWU yKa3bIBaeTCs B OTAEIbHOM cronoue [larel. CraTyc 3aka3a omnpenensercs
KaK 3apeTUCTPUPOBAHHBIN CTATYC, B TO BPEMsI KaK CTaTyC OTIPABKHU ompeensercs B croaoue Craryc
Kypbepa. UHdopmMalinio o BBIIOIHEHUH 3aKa3a U OTBETCTBEHHBIX JIMIAX MOXKHO HAMTH B CTONIOIAX
«Cnoco0 BbimonHeHus’» U «lcnonHeHo mo» cooTBeTcTBeHHO. B cronmbue «Kananm mpomax»
yKa3bIBaeTCs IIaTgopma Mnpojax 3axkasa.

B HeM ecTh cTonbO11bI ¢ HH(OpMaLelt 0 ToBape, Takue Kak CTHIIb, apTUKYJI, KaTeropus, pasmMep
u ASIN, xoTopble MONE3HBI U KaTajorusallid M HMHBeHTapuzauuu. CeneHuss o0 OTHpaBke
OIUCHIBAIOT YPOBEHb OOCITy>KMBaHMsI, TOPOJ, INTAT, CTpaHy M MOYTOBBIH MHJIEKC CyaHa. Takxke
YUUTHIBAIOTCS Takue OHJIEMEHTHl TpaH3akuui, kak KommuecTBo TOBapa, BajioTa, cymma H
UICHTUQUKATOPbl peKyiaMHbIX akuuil. B cronbne B2B ykazaHo, kakue TpaH3akIMU SBISIOTCA
nporakaMu Mexay npennpustusmu. IlogpoGHas pa3OuBKa 3TUX CTONOLOB NpuBeneHa B Tabnuie,
KOTOpast MOKa3bIBaET, KaK CTPYKTYPHUPOBAHBI JaHHBIE.

[IpenBapurenbHas o0paboTka AaHHBIX. B 3TOM paznene omuchiBaeTcsi MeToa 0OpaOOTKH
JAHHBIX, KOTOPBIA OYMILAET M YNOPSI0YMBAET JIaHHbIE TAKUM 00pa3oM, 4TOOBI MPOTrHO3UpPYEMbIE
JaHHbIe OBUIM COCPEIOTOYEHBI Ha PEaIM30BAHHBIX MPOAaXkaX M 4TOOBI JaHHBIE OBUIM XOPOLIO
CTPYKTYPUPOBAaHbl ¥ TOAXOJWIM JUIsI MojenupoBaHus. KiloueBbIMH 3ajadaMu  SIBISIOTCS
OIpeJie/IeHue BPEMEHHOI0 MOpsiiKa MpoJaxK, oOecledeHne HaJIM4Ms JaHHBIX U CO3/aHUE YETKO
orpesieNIeHHOro Habopa (YHKIINI, Ha OCHOBE KOTOPBIX MOKHO OOYUUTh alITOPUTM.

3arpy3ka JaHHBIX U MpUBEICHUE TUTIOB. KaTajmor mJaHHBIX CO3/1aH Ha OCHOBE (haiia Amazon
Sale Report.csv, u kitoueBble CTONOIBI OBLIM MPeoOpa3oBaHbl B COOTBETCTBYIOLINE TUIIBI MOJIEH,
KOTOpBbIE SIBJIAIOTCS COTVIACOBAHHBIMU M TOYHBIMH B 4HCIOBOM oTHomeHuu. Cronbery «Jlata»
odopMIIeH Kak /1aTa, B TO BpeMs Kak cToyionbl «Cymmay u «KonmruecTBo» 0opMITeHBI KaK YUCIOBBIC
THUIIBI, YTO TO3BOJISIET BHIMOIHITH (PUIBTPALINIO, arperaluio U MOIETUPOBaHUE.

@unbrpanusa Tpanzakuuii (Transaction Filtering). Habop nanHbIX ObLT OTUIBTPOBAH ISt
yueTa TOJBKO OTTPY>KEHHBIX U JIOCTABJICHHBIX TpaH3akuii (Harpumep, «OTrpyxkeHo», «OTrpykeHo
- JIOCTaBJIEHO MOKynaTeno», «OTrpyXeHo — MoyrydeHo», «OTrpyKeHo i JOCTaBKU»), MPU ITOM
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JUTST KaKJIOM omepamuu ObTH ocTaBiieHbl 3HaueHus «KommdectBo» u «Cymmay. IlocraBku, B
KOTOPBIX OTCYTCTBYIOT Toyisi JlaThl, CyMMBl WJIM KOJHMYECTBA, OBLIM TMPOUTHOPHUPOBAHBI, a
TpPaH3aKIUH, B KOTOPHIX KOJIMYECTBO WM CyMMa paBHBI HYIIO, OBUIM OT(WIBTPOBAHBI, YTOOBI
UCKITIOYUTHh 3alOJHHUTENIH, OTMEHBI M pa3nyHble Japyrue mnomexu. llocie dumpTpanun
OKOHYATEJIbHBIN 00paboTaHHBINM Ha0Op MaHHBIX coaepkan 105 103 cTtpoku 3a nepuox ¢ 2022-03-31
o 2022-06-29 ronwl.

Tabmuma
CTOJIBLIbI K OITMCAHIM A HABOPA TAHHBIX
Hua Onucanue Tun
Order ID Yuuxanonviti uoenmughuxamop 05 kasxicoo2o 3axasa. Hump
Date Harta npogaxu. JlaTa
Status Cratyc mpomaxu. Huts
Fulfilment MeToa UCTIOTHEHHS. Hute
Sales Channel [Tnardopma, yepe3 KOTOPYIO ObLIA OCYIIECTBICHA MPOAAKA. Huth
ship-service-level YpoBeHb 00CITYy)KHBaHUS JOCTABKH. Huts
Style Ctuiie IpoayKTa. Hute
SKU Ilongpaznenenue no ynpaBieHUIO 3aliacamu. Huts
Category Tun npoxykTa. Hutp
Size Pasmep npomyxra. Huts
ASIN CrangapTHBIH NASHTUPUKAIIMOHHBIA HOMEp Amazon. Hute
Courier Status Cratyc Kypbepa. Huth
Qty KonugecTtBo ToBapa. Henoe uucio
Currency BantoTa, ucrionb3yemasi Ast IpOJAXKH. Hute
Amount CyMMa npozaxu. [InaBate
ship-city I'eorpaduyeckue JaHHBIC O MYHKTE Ha3HAUCHUS IOCTABKH. Huth
ship-state

ship-country

ship-postal-code

ITouToBEII MHAECKC TOPOIA-KOPAOIIS.

Ilenoe uucno

promotion-ids

Jro0OnIe PEKIaAMHBIC NPCAJIOXKCHUA, TPUMCHACMBIC K 3aKas3sy.

Huts

I'enepanus npuszHakoB (Feature Engineering). @yHKIuM KajaeH1apsi ObUIM U3BJICYEHBI U3 AaThl

TpaH3aKLIMU, YTOOBl CyMMHPOBATh MOKYTATEIbCKOE MMOBEJCHUE KIMEHTa C TEUEHHUEM BPEMEHU. DTU
¢byHkuun BritoyaroT B ce0s day of week, day of month u month. beuin BriIroueHs! U cOXpaHeHbI
KaTeropuallbHbIE XapaKTePUCTHKH, Kacarolluecs MPOAYKTa M XapaKTEPUCTHUK HCTIOIHEHUS, TaKue
KaK KaTeropus, pa3Mep, CTUJIb, Ka4eCTBO UCIIOTHEHUS, KaHaJI Mpoaak, ship service level, ship_state,
B2B u fulfilled by. Takue unentudukaropsi, kak SKU u ASIN, koTOpbleé HMEIOT BBICOKYIO
MOIIHOCTh, OBUIM OMYIIEHBI, YTOOBI MPEAOTBPATUTh H3OBITOUYHOE HCIIONB30BAHUE MAMSITH MPHU
OJTHOKPATHOM KOJMPOBAHUHU U MPOOJIEMBI C Pa3peKEeHHOCTHIO.

PabGora c¢ kareropuanbHbIMM Tpornyckamu. IloCKOJIbKY MHOTME KaTeropHalibHbIE OIS
OTCYTCTBOBAJIM, IIPU MX 3alOJHEHUU B KaYECTBE 3allOJIHUTENS ObLIO HCIoNib30BaHO «HeusecTHOY,
YTOObI KOJMYECTBO CTPOK OCTABAIOCh HEW3MEHHBIM, a TakKe 4YTOOBl yOeqUThCs, 4YTO MOEIb
o0J1azjaeT COOTBETCTBYIOLIEH HAEKHOCTBIO ISl OTCYTCTBYIOIIMX 3HAYCHUN aTpUOYTOB.

Bpemennoe pazouenue. UToObl NpenOTBpAaTUTh BPEMEHHYIO YTEUKY, ObUIO peain30BaHO
pasnenenue o Bpemeru. OOyvaronuii Habop BKiro4aeT B ce0s nepBoie 80% (84,082), a mocneanmne
20% (21,021) 6putH KCTIONB30BaHBI B KAYECTBE TECTOBOTO HabOpa. ITO OOIbIIIE BCETO HATOMUHAET
IIPOLIECC TIOCJIE PAa3BEPTHIBAHUSA, NPU KOTOPOM C IOMOIIBIO MOJEIM MOXKHO NPOTHO3UPOBATH
Oyayline TeHICHIINH. .
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OO6yuenue Mozenei. 371eCh ONMUCHIBACTCSA CTPYKTYpa Il 00yUEHHUs PETPECCHOHHBIX MOJIEIIEH
KOMIIOHEHTOB, BKJIIOYas HACTPOWKHM THUIIEpIapaMeTpoB, pa3JelieHHe 10 BpEMEHH, KOHBEiep
MIPeIBAPUTEIILHON 00pa0OTKH U CTPYKTYPY JUISI HACTPOIMKHU TUIieprapameTpoB. Llens cocTout B ToMm,
9TOOBI 00ECIEYUTh COMOCTABHUMOE MPEJCTABICHHE MPU3HAKOB M HACTPOWKH OIEHKU IS BCEX
MOJIEIIEN.

Cnyuaiinas necHasi perpeccusi. CiaydailHbI Jiec - 3TO OAWMH M3 TaKUX METOJOB, KOTOPBIN
pa3BWICS M3 METOJa CYMMHPOBAHHMS, LEIbIO KOTOPOTO SBJISIETCS YMEHBIICHHE JTUCIIEPCUHU
CTATUCTUYECKON MOJIEIHN. DTO JOCTUTACTCS ITyTEM CO3/IaHUsI UMUTUPYEMOM BapUaTUBHOCTH JAHHBIX
MyTeM B3SITUSI PA3IMYHBIX BBIOOPOK HAYyallbHOM 3arpy3kd M3 OIHOro oOydyaromiero Habopa u
00BbEIMHEHHUS IPOTHO30B, KakK MMoKa3aHo Ha PucyHke 2. Bplio moka3aHo, 4TO 3TOT METOJT YIy4IlaeT
KaueCTBO MPOTHO3UPOBAHMSI MHOTUX METOZOB O0yUEHUS C HAOIIOICHUEM, B YACTHOCTHU TEX, KOTOPHIS
OTHOCATCSI K T'€HEAJIOTHYECKOMY JIPEBY M, B YaCTHOCTH, T€X, KOTOpPbIE MOCTPOEHBI HA CHIIBHO
HeoOpe3aHHBIX JAepeBbix. KOHEUHBIM pe3yIbTaToM SIBISIETCS TPyMIa KiIacCu(@UKaTOpoOB ¢ OOIbIION
nucrepcueit 1 HeOOIbIIMM cMeleHneM [ 14].

Hcnonp3yercst apXuTekTypa Cily4dallHOro Jjieca, B KOTOPOM KaTeropuajbHble IE€PEMEHHbIE
OJTHOKPATHO KOIUPYIOTCSI MPU IUIOTHOM BBIBOAE, @ YHCIIOBBIE OOBEKTHI COXPAHSAIOTCS B HX
nepBoHadyanbHOM Buje. s 3Toi Momenu Obuto ucnonb3oBaHo 300 gepeBbeB, MaKCHUMalbHas
m1yOuHa - 12, a pasmep nucta - 3 (random_state=42). D10t nu3aiiH HampaBiIeH HA TO, YTOOBI OXBATUTH
KaK MOXKHO OOJIbIIIe HETMHCHHOMN MPUPOJIBI TAHHBIX, HACKOJILKO 9TO BO3MOXHO, M ITPH 3TOM CBECTH K
MUHUMYMY IiepeoOyyeHue.

Datasets |:>
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|
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Pucynok 2. Ctpykrypa Random Forest [15]

Meton AdaBoost - 3T0 oMH M3 METOAOB MAIIMHHOTO OOy4YeHHs, KOTOPBIM HAIpaBlIeH Ha
VIy4IIeHHE ero padoThl, MOCKOJIBKY OH CO3/1aeT CHIIBHYIO KIIACCH(UKAIIUIO MyTeM CyMMHPOBAHHUS
JTUHEWHON KOMOMHAIIMU CIIa0bIX KiacCU(pUKaTopoB ¢ yueToM Beca. Metox AdaBoost - 310 0coObIit
MeToA TmoBbImeHUs A(PQPEeKTUBHOCTH, Kak TokazaHo Ha Pucynke 3. Ilpupoma cmabpix
KIacCU(UKATOPOB  OKa3bIBaeT OojblIoe BiIUsHUE Ha A(PGEKTUBHOCTh  Pe3yJIbTHPYOIIEH
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knaccudukanuy. [1pu BEIOITHEHUH IPOIIEyPhI ObIIT BHECEH Psii U3MEHEHUH B HCXOHBIN aJTOPUTM.
AdaBoost sBnseTcs 4YacTHBIM CiIy4aeM MeTofa TpynmoBod kiaccudukanuu. OObenuHEHHE
KJIACCU(UKATOPOB OCYIIECTBISICTCS MyTEM OObECTUHEHHS Pa3IMYHBIX THUIIOB KIACCH(PHUKATOPOB U
METO/IOB MPOTHO3UpOBaHUs. Takum 00pa3oM, OHU MOBBIMIAIOT TOYHOCTH Kiaccudukanuu. ba3zoBbie
kiaccudukaTopbl GopMUpYIOTCS B mporiecce o0yuenus. Kiraccudukanms ocHOBaHa Ha TOJIOCOBAaHUU
[16].

Knaccugukarop AdaBoost Ol cO31aH C HCMOIB30BAHUEM TOTO K€ METOJIa MPEIBAPUTEIILHON
obpaborku. Monenp moctpouna 300 OIEHOK, WCHONB3ys CKopocTh oOydenus 0,05
(random_state=42), 4to momorio kiaccudukaTtopy MOAH(HUIIMPOBATh M COATlAHCUPOBATh CIIA0BIX
yYaIuXxcs Py NepeoOyvYeHUH B TEUCHHE BCETO MPOoIecca 00yUeHHs.

Dataset Weighted Dataset
—>
O O o /
o © 0] /
O O /
L /
* S~ /
=<
v A 4 D~ <
/ / o g - N
/ /
© e
/ ~ - /
/ ~
/ — T~ Strong Learner
/ O~ -
A ° 0 o) OO h
/ O
£
Weak Learner Weak Learner
(1) (2)
Pucynok 3. Ctpykrypa Adaboost [17]
Oxecmpemanvroe yckopenue epaouenma (XGBoost). XGBoost - 3T0 BBICOKOpa3BHUTas

wiarpopma JUis TpaJueHTHOTO OyCTHHra, pa3paboTaHHas JUIsl ONTUMHU3ALMU SPPEKTUBHOCTH,
THOKOCTH M OOIIEeH MPOCTOTHI UCIIOIH30BAHUS aJITOPUTMOB OYCTUHTa Ha OCHOBE TpaaueHTa. Llenpb
COCTOHUT B TOM, YTOOBI MOTEHIIMAJIBHO HCIIOJIb30BATh COBPEMEHHOE ammapaTHOe oOecreyeHue s
CO3JIaHMsI UCKJIIOUUTENFHO ObICTpOM, MaciiTabupyemMoil U TO4HOM cuctembl Oyctunra. XGBoost,
YCOBEPIICHCTBOBAHHAsl CUCTEMa PErpeCCUOHHBIX JIEPEBhEB C rpagueHTHbIM yckopeHueM (GBRT),
MIpe/ICTaBJICHHAs HA PUCYHKE, HCIIONb3YEeT NapajuleIbHOE YCUIICHHE JiepeBa JUIsl petleHus Haubouee
CJIOXKHBIX 3a/1a4 B 00s1acTu 00padoTKu naHHBIX [18].

Perpeccop XGBoost 011 00y4eH npu ciaenyromux napamerpax: 500 repeBbeB, MaKCUMaIbHas
miyouHa 6, ckopocth oOyuenus 0,05, moaseibopka 0,8 u momBeibOpka mo crombiam 0,8. bein
ONTHMHU3UPOBAH 1EJE€BOM TOKa3aTreab KBaJApaTHYHOW omuOKku (ciayuaiiHoe coctosiHue = 42). B
pe3yabTare MojlydyaeTcss MOJeNb C IIMPOKMMHU BO3MOXKHOCTSIMM HEJIMHEHHOTO MOJENMPOBAHUS U
KOHTPOJIMpYeMOil 1opaboTKOM Ha OCHOBE MOABBIOOPKH.
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Pucynok 4. Konnenryansraoe npencrasienne anroputMa XGBoost [19]

Ilokazamenu oyenku. B perpecCMOHHOM aHalW3€ pa3jMyHble OLIEHOYHBIE MOKa3aTea IO-
pasHOMY HWHTEPHPETHPYIOT SPPEKTHBHOCTh MOJENTH, HEKOTOPhle M3 KOTOPBIX HMEIOT Ooee
OrpaHUYEHHBIC MaTeMaTHUECKUE BRIpaXKEHHsI, yeM apyrue. Cpenusis adcomotHast ommbka (MAE) -
3TO cpejHee 3HaueHue oOIield aOCONMIOTHOM OIIMOKM MEXIY NPOTHO3UPYEMBIMH M HUCTHHHBIMU
3HA4YEeHUSIMH, KaK I10Ka3aHo B ypaBHeHuUU (1).

1 -
MAE = - X1, |yi— 3 (M

IJie: N — KOJIMYECTBO HAOMIONEHUHN. y 1 — (pakTHueckue 3HaueHus y 1 — MPOTrHO3UpyeMbIe
3HAYCHHUS.

CpennexBaaparuynas omuboka (MSE) BO3BOANT 3TH pa3nnyus B KBajpar, 4ToObI 0ojiee CTporo
HaKa3bIBaTh 3a OOJbLINE OMMOKH, KaK MOKAa3aHO B YPaBHEHUH (2):

1 wn -
MSE =~ Xiea (% — 71)° )

CpennexBanparuynas omuOka (RMSE) Bbrumcnsiercss kak KBaapaTHbIM KopeHb U3 MSE,
BO3BpaIllas €IUHUIIBI U3MEPEHUs K UCXOAHOMY MaciiTaly, Kak TOKa3aHo B ypaBHeHUH (3).

RMSE = VMSE (3)

Mexny Tem, mokasartenb R-kBaapar (R2) konmuuecTBEHHO ompeaenseT AONI0 AUCIEPCHH B
3aBUCUMON NIEPEMEHHOM, 00BACHAEMON MOJIENbIO, OTIPE/IETIEHHON B ypaBHEHUH (4).

2 _ S, i) 4)
R =1- n : 2
i=1 i~V i)

rJe —y —Cpe/iHee 3HaueHne HaOI0/1aeMbIX JIaHHBIX.

Xots MAE 1 RMSE npeqararor yetkue HHTeprpeTannu Beanunnbl ook (RMSE npunaer
OomnpIuil Bec OoJee KpyMmHbIM omuOkaMm), R2 ykaspiBaeT Ha cpaBHEHHE MOJIETH C 0a30BOM MOJIETTBIO
cpenHero ypoBHA. MSE, xora u sBasercss Oojiee HESICHBIM, HMEET Ba)KHOE 3HAu€HUe s
ONTUMU3ALMKA M3-32 CBOEW IUIABHOCTH. Bce 3TH IOKa3areinu ONUCHIBAIOT ITPOU3BOAUTEIBHOCTH
MOJIeNTH U 0OBSICHSAIOT, HACKOJIBKO OHA HaJleXKHa U NoJIaeTcs 0000IIEHHUTO.

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 64




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne7 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/128

Pezynomameut

B cnenyromem paszzaene mpuBenEHbI pe3ylbTaTbl paboThl Tpex Mojenel (6a3oBble MOIETN U
3alpolIeHHBIE MOJENIH) B IOATOTOBICHHOM TecToBoM Habope. IlpuBeneHsl mnokazarenu is
KOJIMYECTBEHHOM OLIEHKM TOYHOCTH U YpPOBHS OOBACHAEMON JAHUCIEPCUM [UIsl CpaBHEHUS
MIPOU3BOAUTEILHOCTH KAXKIOW MOJEIIN U IPUMEHUMOCTH Pa3IMYHbIX MOJIEIIEH.

basosvie noxazamenu. YtoObl nporUTIOCTPUPOBATH 3 (HEKTUBHOCTH MOJIENIEH, OBLIH CO3/IaHbI
Tpu 6a30BbIe MOJICNHU: TII00aTbHAS MEIMAaHHAS MOJIeNTb, MEAMAaHHAs MOJIENIb KaTeTOPUH U METUAHHAs
MoJIeIb pa3mepa kateropuu. Kaxkaas u3 aTux Mojeneit odecrieunBaeT HU3Kui nopor 3¢ppexTuBHOCTH
MOJIETIM 3a CYET KCIOJb30BaHUS HEMapaMeTPUUYECKUX CTPYKTYp Ul JTaHHBIX BO3pacTarolen
cioxHocTH. ['1obanpHas MenuanHasi MOJIEINb - 3T0 0a30Basi MOCTOSTHHAS TUIIOTE3a, MeaHa MOIETU
KaTeropuu - 3TO 0a30BOE MPEACTaBICHHUE O HEOJHOPOTHOCTH MHPOAYKTa, a MEIHaHa pa3Mmepa
KaTeropuu - 3TO MOJeNb 0a30BOr0 IMPEACTaBICHUS O HEOJAHOPOJHOCTU IIPOAYKTAa, OCHOBAHHAs Ha
KaTeropuu U pa3Mepe npoaykra. B To Bpems kak riiobanbHas MeiMaHHas MOJIeb, MeIMaHa MOJeNn
KaTeropuu U MeiaHa pa3mepa kateropuu gocturatoT nokaszareneit MAE, RMSE u R2 nns (216.15,
77,192.76,-0.0182), (157.26, 47,309.41, 0.3760), u (151,54, 44,442,64, 0,4138) COOTBETCTBEHHO, Ha
B MPOIIEJIIEM TECTUPOBAHUM APYTHE MOJENN MOKA3aJId Topa3io Xyuue pe3yiabTaTsl. CpaBHEHHE
0a30BBIX MoOJeNel (MPOCThIX MEIUWAHHBIX MOJENEei) HampaBlIeHO HAa TO, YTOOBI MPEAOCTaBUTH
JoKa3aTenbeTBa 3P PEKTUBHOCTU MPOJABUHYTHIX MOJIENel peMoaenupoBanus. Bee npeacraBneHHbie
MOJIeTM paboTarOT 3HAUYMUTENBHO JIydlle, YeM JIroOble 0a30Bble MOJIEIN U YCOBEPLIEHCTBOBAHHbIE
MOJIENIA MOJICPHHU3AINH, HHTETPUPYIOMKE PYHKINH MATHHHOTO O0OyYeHHUS.

Peszynemamuer pecpeccuu cnyuaiinwix necos. Ciydaiinblii nec umen 3Hadenue MAE 130,32,
RMSE 31,974,10 u R2 0,5783 B TectoBoM Habope. Mopenb IEMOHCTPUPYET MNPHUEMIIEMYIO
IIPOU3BOJUTENIBHOCTh [P YMEPEHHO TOYHBIX IPOrHO3aX M MEHbUIEW JUCIEPCUU OLIMOOK
IIPOrHO3UPOBAHUS 110 CPABHEHUIO ¢ 0a30BOM MOJIENIBIO.

Pezynomamuer peecpeccuu AdaBoost. Pesynbratel AdaBoost ¢ ko3duuueHToM M07I€3HOr0
nevictBus 176,29, RMSE 47,657,94 u R2 0,3714 He gotsaruBaroT 10 mokasarenei Random Forest u
XGBoost. Tlo cyTtn, ucnons3oBanre OyCTHHTA JUIsl CNIA0BIX y4YalIUXCs JJII KOHKPETHOrO Habopa
JaHHBIX O TPAH3aKIMSAX B 3ITOM MCCIEJOBAHUM HEAOCTATOYHO 3(Q(PEKTHUBHO, YUUTHIBAsl €ro
HEOJITHOPOAHYIO CTPYKTYDPY.

Pesynomamur pecpeccuu XGBoost. I1pn ucnions3zoBannu XGBoost nokazatenu MAE, RMSE u
R2, paBubie 93,41, 15,084,84 u 0,8010, COOTBETCTBEHHO, IMO3BOJIIOT CAENATh BHIBOJ O TOM, YTO 3Ta
MOJI€Tb Ha CETOJIHAIIHU JIeHb ABIIE€TCS 00JIee COBEPILIEHHOM 110 CPAaBHEHHUIO C €€ albTepHATUBAMU
u 06a30BOi MOAENbIO, O1aroapss 3HAYUTENbHBIM YIYUIIEHUSIM B MPOTHO3UPOBAHUH, KOTOpPbIE OHA
obecrieunBaerT.

Obcyscoenue pesynomamos. bazoBble KOHTPOJIbHBIE IOKA3aTeNM YKa3bIBAalOT Ha TO, YTO
UCIOJIb30BaHNE €UHOW 3BPUCTUKU B OTHOLIEHMHM CYMM TpaH3aKIMH MO3BOJISET MPOrHO3UPOBAThH
TOJNBKO OOImMK ypoBeHb. Hampumep, ucronp3oBaHHue TII100aIbHON MeaMaHHOW 0a30BOM Mojenu
MOKa3bIBaeT oco0eHHO Hu3Kkue pe3yibTatel (MAE = 216,15, RMSE = 77,192,76 u R2 = -0,0182) o
CPaBHEHHIO C MOJEISAMHU JI1 KAaTeropuu ~ MU pasmepa kareropuu~ ¢ R2 = 0,3760 u 0,4138,
cooTBeTcTBeHHO, U ¢ MAE = 157,26 u 151,54. Takum oGpa3om, 6a30Bble MOJETH YKa3bIBAlOT Ha
HEOJIHOPOJAHbIE CYMMBI TPaH3aKLIUH, IPU ITOM XapaKTEPUCTUKHU MPOAYKTA SIBJISIOTCS 3HAYUTEIbHOM
4acThIO IPOTHO3UPYEMOM TUCIIEPCHN.

OcHOBBIBasiCh Kak Ha MCXOAHBIX JTAHHBIX, TAK U HA JPYTUX METOJaX OOydeHHUs aHCcaMOIIo,
XGBoost nobusics mHammyumux pe3yiabratoB (MAE =93,41; RMSE = 15,084,84; R2 =0,8010) cpeaun
oOyueHHbIX Mozenell. [lo cpaBHeHMIO ¢ 0a30BBIMH IOKa3aTeIsIMU U JPYTUMH METOJaMHU,
pa3paboTaHHBIMH € UCIIOJIb30BaHUEM 00yueHHoro ancamb6isi, XGBoost mpes3omen Bce u3 Hux. Kak
yKa3aHO B COOTBETCTBYIOIEH Tabnuie padot, XGBoost Takke mokasai Jydiire pe3yabTaThl Cpeu
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KOHKYPHUPYIOIIUX HAOOpOB JaHHBIX A PO3HUYHOM TOPrOBIM W DJIEKTPOHHOM KOMMEpPIMH C
paznuunbiMi QyHkuuamu. XGBoost mokazan mywiine pe3yiabTaThl CpeA IMPOTHO30B IMPOJax
Walmart, TpaH3akuuii >1eKTpOHHOH KomMepuuu B Kurae u mporHO30B Mpojaaxk B MarazpHax
TOBapoB. [IpenMyIecTBO MOAEIH, B 1IEIOM, OOBSICHSIECTCS €€ CIIOCOOHOCTRIO M3y4aTh HEIIMHEHWHBIC
OTHOIICHUA U 3PHEKTUBHO YIIOPAIOUMBATH PA0OTY C reTepOr€HHBIMH POCTPAHCTBAMHU NIPU3HAKOB.

CryqaifHbIN JI€C TOOMIICS JIMITh HE3HAUYNUTEIBLHOTO YIydIleHus npousBoautenbHoct (MAE =
130,32; RMSE = 31,974,10; R2 = 0,5783), o ocraincs nuxe XGBoost, uro cornacyercs ¢
NpeAbIIYyIIUMHE pe3yJibTaTaMu, Te RF mokaszan KOHKYpeHTOCHOCOOHBIE MOKa3aTeau, HO OCTalICs
HUKE METOJOB MOBbIIeHUs1 rpagueHta. AdaBoost mokaszan camble ciaOble pe3ysbTaThl Cpeau
oOyuennsix moneneit (MAE = 176,29; RMSE = 47,657,94; R2 = 0,3714). AdaBoost He TObKO HE
CMOT JIOCTHYb HaWIy4IIUX PE3yJbTaTOB Cpeau 0a30BBIX MOKa3aTeliel KaTerophH, HO W IOKa3al
camble clia0ble pe3yIbTaThl cpeiu 0A30BBIX MMOKA3aTeNei KaTeropuu + pazMep. ITO TOKA3hIBAET, UYTO
¢bpeiimBopk AdaBoost, B KOTOpOM JOMUHHUPYIOT clladble ydalluecsi, IJIOXO BIIMCHIBAeTCS B
3aKOJIMPOBAHHbIC TPAH3aKIUOHHBbIE (YHKIMH, KOTOpPbIE HMMEIOT BCE pPa3Mepbl, Pa3pe’keHbl U
TeTEPOrCHHBI.

B nenom, pe3ynbTaThl MOATBEPKIAIOT PE3yJbTAThl paHee OMyOJIMKOBAHHOW JIUTEpaTyphl U
noareepxkaaot, uto XGBoost sBisercs Hanbonee HAASKHON MOAENBIO U CTPYKTYPHUPOBAHHOTO
MIPOTHO3UPOBAHUS PO3HUYHBIX TPAH3aKIHMi, OCOOCHHO TaM, I/Ie€ KaTeropuaabHble M BpPEMEHHbBIC
9JIEMEHTHl B3aMMOJIEUCTBYIOT HenuHeHo. TakuM o00pa3om, BBICOKash MPOU3BOJIUTEIHLHOCTD,
JOCTUTHYTasi 3/1€Ch, TMOJATBEPXKAACT MPUTOJHOCTH MOJIETU JJIs 3TOro Habopa MaHHBIX, a TaKXKe
MOMOTaeT MOATBEPAUTH BBIBOJABI 00 06oOmaemoctn mnpeumyinects XGBoost, nmpuBeneHHBIX B
UCCIIETOBAHUX JIEKTPOHHOW KOMMEPIIMU U POZHUYHOU TOPTOBIIH.

3axnouenue

B cratbe nemoHcTpupyeTcs miaTgopMa MalIMHHOTO OOy4YeHHs MPOTHO3MPOBAHUIO MPOJAXK,
UCTONb3yIoas Habop AAaHHBIX O Npofaxax Amazon, B KOTOPOH pPaccMaTpHUBAIOTCS METOIbI
KOJUIEKTMBHOTO 00yudeHus, Bkmouatone Random Forest, AdaBoost u XGBoost. Ilpumenss
pa3paboOTKy BPEMEHHBIX XapaKTEPUCTHK B COYETAHUH C TIPEABAPUTEIHLHON 00paOOTKOM 1 OIICHKOW B
XPOHOJIOTHYECKOM MOpsAKE, Pe3yNbTaThl MoKa3biBaloT, uTo XGBoost mpes3omien ocranbHble ¢
ko3¢ ¢pumentom noziesHoro aedcteus 0,8010. TimarenbHbld aHANINU3 JOCTYMHOW JIMTEPATYpHI IO
TaOIMYHOMY MPOTHO3UPOBAHUIO 3JIEKTPOHHOM KoMMepiuu mnoxarsepaui, yto tabular XGBoost
OTJIMYHO CHPABJISIETCS € 3TOM 3ajaueil u Apisercs Hanbosee yHUBepcaaIbHOU Mozenbo. [lonydyeHHbie
pe3ysbTaThl TakXKe MOATBEP’KAAIOT, YTO MOJEIHM MOBBIIMIEHUS TPaJUEeHTa MO3BOJIAIOT M3ydaTh U
IIPOTHO3UPOBATh HEJNMHEHHbIE U CJIOXKHBIE B3aUMOCBA3M B JaHHBIX O KPYIHOMAcCIITaOHBIX
TPaH3AKIHSIX AIEKTPOHHON KOMMEPIMU. JTa CHCTEMa MPUMEHNMA B Cepe OHIAWH-TOPTOBIIH U KaK
TaKoBasi OTKPBHIBAET HOBHIE BO3MOXXHOCTH B OOJIACTH AJIEKTPOHHOW KOMMEPIMH JUISl TIPUHSITHS
yIpaBJIeHYECKUX PEIICHUH Ha OCHOBE JAHHBIX, a TaKXKe B KaueCTBE MPOTHOCTUYECKOM Mojelnu,
MIOMOTaloIIel ONpeNenuTh MOTPeOHOCTH B 3amacax M pa3paboTarh Ha/lEKHbIE MAPKETHHIOBBIC
wianel. Kpome Toro, mozmenb MOeT ObITH aJanTHpOBaHa TaKUM 0O0pa3oM, YTOOBI YUHMTHIBATH
Oy/lyline ce30HbI, IEHTPAIBHBIA TIAH WU OXKHIAHUS, OTHAJCHHBIC COIMAIbHO-IKOHOMUYECKHE
TIEPEMEHHBIE U Ta)Ke OT3BIBBI KIIMEHTOB i COBPEMEHHBIE KOMMYHHUKAITUH.
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KINETIC TYPOGRAPHY DESIGN PRINCIPLES FOR DIGITAL INTERFACES
FOR USERS WITH AUTISM SPECTRUM DISORDER
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Annomayus. AKTyalbHOCTb TEMBI OINPEAEIAETCS IByMsI BCTPEYHBIMH IIPOLIECCAMM: POCTOM
101 IU(POBBIX CEPBUCOB B TIOBCEAHEBHBIX CIICHAPHSIX U PACIPOCTPAHEHHEM MOYIIH-IH3aiiHa KaK
OOBIICHHOTO si3bIKa HMHTepQeiicoB. [IpemnokeHa MECTUKOMIIOHEHTHAs MOJENb MPOCKTHPOBAHUS
KMHETHUYECKON TUMorpaguku B LUQPPOBBIX MHTep(eicax i MOoJb30BaTeNeil ¢ paccTpoiicTBaMU
ayructuueckoro crnekrpa (PAC), kotopast cBS3bIBaCT MOYILIH-AU3alH ¢ HHKIIO3UBHBIM AU3aHOM Ha
YPOBHE KOHKPETHBIX NMapaMeTpoB (popMbl. MaTepuaibl 1 METObI BKIIOYAIOT TEOPETUUECKUNA aHATTN3
U cuHTe3 HaydHol jurteparypbl 2021-2026 rr. ¢ snemeHTaMu 0030pHOTrO KapTHpOBaHHs (scoping
review), CpaBHUTEIIbHBIN aHAJIN3 PEKOMEHAITNH 10 BeO-T0CTYTHOCTH M MMPOEKTHBIN CHHTE3 JaHHBIX
UCCIIEIOBAaHUN 4eNIOBEKO-KOMITbIOTepHOro B3aumojeicTBus (human-computer interaction, HCI),
MHKJIFO3UBHOIO TEKCTOBOIO JW3aliHA, COYYaCTBYIOLIErO IPOEKTHUPOBAaHUA UM KUHETUYECKOU
tunorpapuku. HayuHas HOBHM3HA COCTOUT B IMEPEHOCE KMHETUYECKOW TUHOrpauku u3 obnactu
SKpaHHOW BBIPA3UTEIBHOCTH B OOJNACTh HEHPOMHKIIO3UBHONW HHTEP(HEHCHOW KOMMYHUKAIUU:
JBM)KEHHE pAacCMaTpPUBAETCS Kak MUKPOOOpaTHast CBsI3b, CPEICTBO MOIIArOBOI0 PACKPBITUS CMbICIIA
U MapKep COCTOsIHMSI cucTeMbl. OCHOBHOM BBIBOJ 3aKJIFOUAETCSl B TOM, YTO JBHKEHHE TEKCTa
JOMYCTUMO JIMIIb TOTJa, KOrjJa OHO JeiaeT HHTepdeic Oojee 4uTaeMbIM, MHPEICKa3yeMbIM U
YIpPaBJsieMbIM, a IPU HECOOIIOIEHUH ITUX YCIOBHI CHU)KAET JOCTYMHOCTh JAa)Ke IMpU Oe3yNnpeuHoM
BHU3YaJIbHOM MCIIOJHEHUHU.

Abstract. The relevance of this topic is determined by two opposing processes: the growing
share of digital services in everyday scenarios and the spread of motion design as a common interface
language. A six-component model for designing kinetic typography in digital interfaces for users with
autism spectrum disorders (ASD) is proposed. It links motion design with inclusive design at the level
of specific form parameters. Materials and methods include a theoretical analysis and synthesis of
scientific literature from 2021-2026, with elements of a scoping review, a comparative analysis of
web accessibility guidelines, and a project-based synthesis of research data from human-computer
interaction (HCI), inclusive text design, participatory design, and kinetic typography. The scientific
novelty lies in the transfer of kinetic typography from the field of screen expressiveness to the field
of neuroinclusive interface communication: movement is considered as microfeedback, a means of
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step-by-step unfolding of meaning, and a marker of system state. The main conclusion is that text
movement is acceptable only when it makes the interface more readable, predictable, and
manageable; when these conditions are not met, it reduces accessibility, even with impeccable visual
execution.

Knrouesvle cnosa: xunerwdeckas Tunorpaduka, MOYIIH-TW3aiH, WHKIIO3UBHBIN U3aiiH,
nudpoBoii mHTEpdEHC, pPacCTPONCTBO AyTUCTHYECKOTO CIHEKTpa, KOTHUTHBHAS JOCTYITHOCTb,
MUKpPOAHUMAIIHSL.

Keywords: kinetic typography, motion design, inclusive design, digital interface, autism
spectrum disorder, cognitive accessibility, microanimation.

DKpaH JaBHO mepecTan ObITb HEUTpaldbHOW IJIOCKOCTBIO ISl YTeHMs. B mnpuiiokeHusx,
oOpa3oBareibHBIX TUIaTGopMax, OAHKOBCKHX CEPBUCAX, CHCTEMaxX 3aliCH K Bpadyy M TOPOJACKUX
HABUTaToOpax TEKCT JABUIAETCS, MOSBIAETCA MOPLUSAMH, MEHSET HACBIIEHHOCTb, IO/CKAa3bIBAET
CJI/TYIOIINH 11Ar, TIOATBEPkKAaeT OIHOKY MITH ycrieX. it 4acTi moIbp30BaTeNei 3TO BBV IUT IOYTH
He3aMeTHOI netanbio uarepdeiica. [ns yenoseka ¢ PAC ta xe neranb criocoOHa cTaTh Kak OMOPOi,
Tak u nomexoi. [lo manueiM BcemupHoil opranuzanuu 3apaBooxpanenus, B 2021 1. ayTusM umen
puMepHO OofuH 4YenoBek w3 127; B cmpaBke 2025 1. 0c000 OroBOpPEHO, YTO CHOCOOHOCTH H
NOTPeOHOCTH AayTUYHBIX JIIOACH pa3IMyYaloTCs W MEHSIOTCS, a TOAJEpKKa JOJDKHA BKIIFOYATh
JEUCTBUS HA YPOBHE JIOCTYIHOCTH M MHKJIKO3UBHOCTH Cpeapl [1].

Jlna nu3aiiHa 3TO O3HAYaeT MPOCTOil, HO He Bcerna yAoOHBINM BBIBOI: KauyecTBO MHTepdeiica
HEJb35 CBOAUTDH K 3CTETUUECKOM COMIaCOBaHHOCTH, CKOPOCTH 3arpy3Ku U KOMMEPUYECKOH KOHBEPCHH.
Tunorpaduka, puT™M SKpaHa, XapakTep MOSBICHUS TEKCTa M BO3MOXKHOCTH OTKJIFOYHUTDH JIBUKCHHUE
BXOJT B YCJIOBMS MOJb30BAHUS CEpBUCOM. MOYIIH-IU3aiiH B POCCHICKOM HCClenoBaTenbCcKon
JTUTEepaType OMHUCHIBAETCS KaK 001acTh MPOEKTUPOBaHUs, paboTaromias ¢ JBHKEHHEM, BPEMEHEM,
KOMIIO3UIIMEN U BBIPA3UTENHHOCTHIO IU(PpoBOTO 00pasa [2].

B uckycctBoBenyeckoM mosie ONM3KOM 30HOM BBICTYNAeT KUHOTpauka: OHa CBS3aHA C
TUTPaMH, YKPAaHHOH rpauKoi, SMOIIMOHATBHO-00pa3HOM opraHu3aIei TekcTa u n3obpaxenus [3].
Opnnako uHTEpdeiic 3aaeT Ipyroil pexkuM CyIeCTBOBAaHHUS TeKCcTa. B KHHOTUTpax IBHKEHUE MOXKET
YCWJIMBATh aTMoc(epy, MOAroTaBINBaTh 3pUTENd K MHTOHAIMKM (UIIbMa, CO3/1aBaTh IIACTUYECKUN
oOpa3. B unrepdeiice nBrxkeHNe TEKCTa BKJIIOYEHO B JCWCTBUE MOJIb30BATENS: HAXKATh, IPOYUTATH,
BBIOpaTh, BEPHYTHCSA, MOATBEpAUTh. KuHeTnueckas Tumorpaduka COXpaHSET XyI0>KE€CTBEHHBIH
MOTEHIMAJ, HO B HHTEepQeicHON cpene ee NPUXOAUTCSA IMPOBEPSITh HE TOJIBKO IO KPUTEPHUIO
BoIpaszutensHocTu. Mccnenoanue H.-J. Lee u S. Park mokaseiBaeT, 4To mosp3a JBMKYIIETOCS TEKCTa
uig oOy4yeHHs CBsi3aHa HE C caMUM (PAKTOM JABUXKEHHUSA, a C MOCJEeI0BaTeIbHBIM MPEIbSIBICHUEM
MaTepuaia U JOTUKOH COBMECTHOTO pa3BOpaYMBAHMSI MBICIH [4].

Takoii BRIBOJ BaskeH JIsI MPOCKTUPOBAHMS: KWHETUYECKUI TEKCT HE TOJKEH COPEBHOBATHCSI C
cogepxkanueM. Ero 3agaga CKpoMHee U TOUHEE — ITIOMOUb Y/IEpKaTh MOPAIOK, aKLIEHT U COCTOSHUE.
Jns monw3oBarenet ¢ PAC 3Ta 3amaga OCIOXKHSIETCS CEHCOPHOM HEOJHOPOMHOCThIO. OnHH
M0JIb30BaTeNN JIy4dllle BOCIPUHUMAIOT CTPYKTYPHPOBAaHHYIO BHM3YyalbHYIO HH(OpMAIUIO, Apyrue
pe3Ko pearupyroT Ha MepIllaHue, HEOXKUIaHHOE MOSBICHHUE OOBEKTOB, aBTOMPOKPYTKY, OAaHHEPHYIO
aAHUMAIIMIO WJIH CJIUIITKOM IJIOTHBIM 2KpaH. Pycckos3pIdHOE MCCleoBaHNEe WHKITIO3UBHOTO TU3aiiHa
tekcta ans moae ¢ PAC u cunapomoM aedunura BHMUMaHus M runepaktuBHoctd (CIBI)
(bukcupyeT 3Hau€HUE TapHUTYpPbI, MHTEPIUHbSKA, TPEeKMHra u (oHa: B JKCIepuMeHTe c 25
pecnionieHTamMu 6osee kKoM(pOpTHBIM OKkazaincs Habop Verdana 14 pt, yBeTUYEeHHBII HHTEPIUHBSIK U
KpeMOBBIN ()OH ¢ BHICOKMM, HO HE MaKCUMaJIbHBIM KOHTPAcToM [5].
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Ecnu crarnyeckas tunorpaduka HACTONBKO YyBCTBUTEIbHA K IapaMeTpam, TO JIBHXKEHHE
TeKcTa TpedyeT elle 0oiee aKKypaTHOM HACTpOolKU. BocnpusTie ayTHCTOB U3y4aeTcsl B HECKOIbKUX
HE3aBUCHMBIX JMHMIX PalbOT, M UX BBIBOJABI CXOAATCSA B OOIIEM: YyBCTBUTEIBHOCTh K BU3YaJIbHBIM
CcTUMYJIaM y nosib3oBareneil ¢ PAC HeogHOpOAHA U 3aBUCUT OT MHO)KECTBA I1apaMETPOB cpesbl. M.
Alzahrani, A. L. Uitdenbogerd m M. Spichkova moka3piBafOT 3HAYMMOCTh IPEICKA3yeMOCTH
B3aMMOJICUCTBHS, TOHATHOCTH HABWUTAllMM W YIIpaBICHUs INieperpy3koi BeiOopom [9]; A. L.
Uitdenbogerd ¢ coaBTopamu (HPUKCUPYIOT POCT MEHTAJIBHOW HArpPy3KH, Pa3ApakeHUs U OTBICUCHHUS
npu HepeneBanTHoW aHumauuu [10]; B. Groba u coaBTOpsl BBIABISAIOT NOTPEOHOCTH B
MePCOHAIN3AIINY, YMCHBIIICHUH YHCJIa BAPUAHTOB M SICHBIX BU3yallbHBIX omopax [11]; B. Zhang u
COABTOpBI CBOIAT IOJIb30BaTeNbckue TpeboBanus nereil ¢ PAC k uHIuKaTopam coaepKaHus,
YIpaBJIEHUS U BU3yalbHOIO Au3aiiHa [15].

[IpsMBIX OTpacieBBIX PEKOMEHAALUWH HMMEHHO /s KUHETUYECKOM THUMOTpapuKd B OSTHX
pabotax HeT. BMecte ¢ TeMm cyllecTByeT HOpPMAaTHMBHAs paMKa JOCTYIMHOCTH: MEXIyHapOIHBIC
WCAG 2.2 [6] u nosicautensHblil 10kyMeHT COGA uisi KOTHUTMBHOM JOCTynHOCTH [7], a B
poccuiickoil mpaktuke — 'OCT P 52872-2019, ycranaBnuBaroumuii TpeOOBaHHUS K JIOCTYITHOCTH
MHTEPHET-PECYPCOB U MOJIb30BATEIbCKUX HHTEP(EcOB U BO MHOTOM onnparommuiics Ha WCAG [16].
OTU TOKYMEHTHI 33Jal0T MPOBEpsSEeMble OTPAaHUYEHUS, HO HE COJEp)KaT TOTOBOTO PEIICHUs st
JBUKYIIETOCS TEKCTa, YTO U ONPEEIISIeT 3a/jady HaCcTOsAIIeH paboThI.

Poccuiickast muckyccusi 00 MHKIIFO3MBHOM MPOEKTUPOBAHUU IUPPOBBIX HHTEP(HEHCOB TaKxKe
CMeIllaeT BHUMaHUE OT a0CTPaKTHOW YTOOHOCTH K YUETy pa3iIMyuil BOCHPUSITUSI, MOTOPUKH, OIbITA
YTEHHUSI ¥ TI0JIb30BATEIHLCKOIO KOHTpOJIs [12].

JlJis TeMbl cTaThU 3TO MPUHIIUIKAIBHO: KHHETHYECKasi TUorpaduKka He MOXKET OLIEHUBAThCS
TOJIBKO Kak ImpueM rpaduyeckoil BbIipasuTenbHOCTH. OHAa HAXOMUTCS HA TPAaHUIE TEXHUYECKOU
ACTETUKHU, SPTOHOMHUKH U COIHAIBHOW (yHKIMH Au3aitHa. [103ToMy BOMpOC O JABMKECHHH TEKCTa
OKa3bIBaeTCs BOMPOCOM O TOM, KOMY IPUHAAJIEKUT TeMN MHTepdelica — cucreMe, qu3aiiHepy Win
II0JIB30BATEIIO.

HccnenoBarenbckuil BOIPOC cTaTbi POPMYIIUPYETCS TaK: MPU KaKUX YCIOBUSIX KHHETHYECKAs
tunorpapuka B HUPpoBoM UHTEp(delice CTAHOBUTCS JOCTYHMHBIM CPEIACTBOM KOMMYHMKAIMM IS
nosnb3oBateneil ¢ PAC, a He JONOJIHUTENBHBIM BU3YyalbHBIM IIyMoM? Pabouas rumore3a COCTOUT B
ToM, uto mnpuemsieMas ania PAC kuHetnueckas Tumorpaduka CTPOUTCS Ha CEMAHTUYECKOM
HEOOXOMMOCTH JIBMDKCHMsSI, TPEACKAa3yeMOM TeMIle, YyCTOWYMBOW THUHorpaduueckoil 0ase,
10JIb30BaTEICKOM KOHTPOJIE U IIPOBEPKE B PEATIbHBIX CLIEHAPHUSX.

Mamepuanvl u memooul

Mertononornueckn paboTa BBIMONHEHA KaK TEOPETHUECKUH aHalIM3 M CHHTE3 HaydyHOU
JUTEPATyphl C dIEMEHTaMU 0030pHOTO KapTUPOBAHUS (Scoping review) M KadeCTBEHHOTO KOHTEHT-
aHalM3a OTOOpaHHBIX TEeKCTOB. Takol QopMaT He MOIMEHSET SMIUPUYECKOTO HCCIIEAOBaHMS C
MOJIb30BATENISIMU; €r0 33j1aya — CHCTEMaTH3MpOBaTh Pa3pO3HEHHBIC TaHHbIE U TEPEBECTH UX B
poBepseMbIe IPOEKTHbIE MPUHIIUIIBL.

[Touck Bencs B 06azax eLibrary, Scopus u Web of Science, a Takke 110 OTKPBITHIM HOPMaTHUBHBIM
pecypcam W3C. HMcnonb30BAIMCh PYCCKO- UM AHMIOA3BIYHBIE KIIFOUEBBIE CIOBA U MX COUYETAHUSA:
«KMHETUYECKas TUIOrpaduKa», «MOYIIH-AU3alH», «MHKIIO3UBHAS TUIOrpapuKa», «I0CTYIHOCTh
aHMMaIluN», «MHKpoaHuUMalus», Kkinetic typography, motion design accessibility, autism UI
animation, reduced motion, web accessibility cognitive. OTO0op mpoBOAWIICS MO YEThIPEM
CMBICITOBBIM JIMHUSIM: KWHETHUYECKasl TUTIOrpaduka U MOYIIH-TU3aiiH; nHTepdelicHas aHuManus 1
HCI; uudpoBoe npoekrupoBanue aias mnonb3oBareneid ¢ PAC; KOTHUTHBHAs JOCTYIHOCTh BeO-
KOHTEHTA.
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Kopmyc chopmupoBan kak IielieHanpaBieHHas BBIOOpPKA KIIOYEBBIX PEICBAHTHBIX PAaOOT
MIPEUMYIIECTBEHHO 3a TTocyieHue maTh JeT (2021-2026 rT.). B Hero Bomnum ceMHaaAaTh HCTOYHUKOB;
JUIS. OTAEJIBHBIX [1apaMeTPOB (OPUEHTUPOBOUHBIE AJIUTEIBHOCTH MUKPOAHUMALIMK ) TOIIOJTHUTEIBHO
MIPUBJICYCHBI YCTOSIBIIUECS MPAKTHUECKUE peKOMEHIAK nHTepdeiicHoro au3zaitna. Orpannyenue
o0beMa Kopmyca MpPOJUKTOBAHO MPHUKIAIHON 3ajqayeil cTarbu: pacliupeHue 0as3bl 3a Cuer
nepuepuiHpIX padoT CHU3MIO OBl IJIOTHOCTh COINOCTABIICHUS BBIBOJJOB C KOHKPETHBIMU
poeKkTHbIMU pemieHusiMu. HopmatuBHyto ocHoBy coctaBuin WCAG 2.2, nokyment W3C no
KOHTEHTY IS JIFOZICH ¢ KOTHUTHBHBIME U o0ydatormmu TpyaHocTaMu (COGA) [7], Texauka C39 no
ucrnonb3oBanuto media query prefers-reduced-motion, a Taxxe poccuiickuii [OCT P 52872-2019 [6,
8, 16].

OTH JOKYMEHTHI HE JAIOT TOTOBOTO pEIeNTa UMEHHO Uil KUHETUYECKOM THIOTpaduKH, HO
3aJ1a10T [IPOBEPSEMbIE OIPAaHUYEHUSI: KOHTEHT JOJDKEH OCTABATHCS BOCIIPUHUMAEMBbIM, YIIPABIISIEMbIM
Y MOHSATHBIM; aHUMallus, BbI3BaHHAsI B3aUMOJICIICTBHEM, IOJKHA JAOIMYCKaTh MOAABIEHUE, €CIIH OHA
He SIBJISIETCS HeOOXOAMMOMN. DMIMprueckas 0a3a BTOPUYHOTO aHaIM3a HEOAHOPOAHA, U 3TO CIEIyeT
IIPOroBOpUTh cpa3y. B Hell ecTb wuccienoBaHHs € IOJIb30BATENsIMU M CTEHKXOJIIEPAMU,
CUCTEMAaTUYECKUE 0030pBbl, SKCIIEPUMEHT IO TEKCTOBOMY JIM3aiiHy, a Takke paboThl, Iie aHUMAILUs
paccmarpuBaetcst mupe, 4yem tumnorpaduka. B. Groba u coaBTOpsl MPOBENU KayeCTBEHHOE
uccienoBanue ¢ 39 ywacTHMKamMu U3 4eThlpex Tpymm: aetbMu ¢ PAC, poacTBeHHUKaMH,
CHELMAIMCTaMU 10 UHTEPBEHLIUHU U CIIELUAIMCTaMHU 110 ACCUCTUBHBIM TeXHONOrusM [11].

A. L. Uitdenbogerd, M. Spichkova u M. Alzahrani u3yuyanu BIMsSHUE HEpEJICBAHTHOU
aHMMallMM Ha TOUCK B BeO-uHTep(eiice; monb3oBarenu ¢ PAC wamie coolmani o MEHTalbHOMI
Harpyske, pasipaxeHuu u oreiaedeHuu [10].

B. Zhang u coaBropsl B 2025 T. BeLIETHIIN 26 MOJIB30BATEIbCKUX TPEOOBAHHHA K MPHIIOKECHUIO
g pereit ¢ PAC u cBenu ux K 17 uHAMKaTopaM, OTHOCAIIUMCS K COAEPKAHUIO, YIPABICHUIO U
BU3yaJIbHOMY qu3ainy [15].

ITponienypa cunTe3a BkiItodana Tpu mara. CHauana (PUKCUPOBAIUCH BBIBOJIBI MCTOYHUKOB,
OTHOCSIIIMECS] K YUTAaeMOCTH, JABW)KEHHIO, TIPEICKAa3yeMOCTH, IE€PCOHAIN3AUU U Y4YacTHIO
MoJib30BaTeNell. 3aTeéM JTU BBIBOABI COMOCTABIUIMCH C 33JadaMM TEXHHYECKOM 3CTeTHKU:
KOMIIO3ULIMOHHOM SICHOCTBIO, BBIPA3UTEIILHOW SKOHOMMEH, CBS3bl0 (OpMbI C  (PyHKIIHEH,
COIVIACOBAHHOCTHIO 00pa3a U JeicTBusl.

Ha 3axirounTensHOM 1are pa3po3HEHHbIE JAaHHBIE IEPEBOIMINCH B HAOOP MPOEKTHBIX
MPUHLIMIIOB. 371eCh HEOOXOAMMAa OrOBOPKA: CTaThsl HE MPETEHAYEeT Ha CTAaTUCTHUECKH JI0Ka3aHHYIO
YHHUBEpCAJIBHYIO UIKally JBM)KEHHUS, a TNpeajaraeT MoJellb, OTKPBITYI0 s JajdbHenIen
SMIIMPUYECKON TPOBEPKHU.

Pezynomameut

AHann3 WCTOYHUKOB IMIO3BOJIIET YTOYHUTH CaMO TMOHSATHE KHUHETHUYECKOW TUHorpaduku
MPUMEHHUTEIHFHO K HHTepdEiicy. ITO He BCAKUIA IBUKYIIUICS TEKCT U HE aHUMHUPOBaHHAsI 3aCTaBKa.
B mudpoBom cepBuce kuHeTHdeCcKas TUNorpaduka mpeacTaBiseT co00i BpeMEHHYIO OpraHU3aIHI0
OykB, cJ0B Win (h)pa3, CBA3AHHYIO C COCTOSTHUEM CHCTEMBI, ACHCTBHEM IOJIH30BATENs U JIOTHKOU
gyreHuss. OHa MOXET TMPOSBIATHCA KaK TOCIEIOBATEIIbHOE PACKPBITHE HHCTPYKIIMH, TUTABHOE
W3MEHEHUE Ha4YepTaHUs, KpaTKUW akKIEeHT Ha OIMOOYHOM TIOJNie, TMOSIBIIGHHWE CTaryca WU
PUTMHYECKOE JIeJICHHUE UTMHHON (pasbl.

Kunetndeckyto tumorpaduky ciieayer OoTIindaTh OT MUKPOAHUMAIMHM B IIHPOKOM CMBICTIE.
MukpoaHuManusi OXBaThIBAET JIFOObIE KpaTKUE W3MEHEHHS HMHTEP(PEHCHBIX 3JIEMEHTOB — KHOTIOK,
WKOHOK, MHIUKATOPOB 3arpy3Kd; KUHETHUEcKas THmorpaduka mpeacTaBiseT coOoil ee 4acTHBIN
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CIIy4ai, IJI¢ HOCUTEJIEM JABM)KEHUS BBICTYIIA€T MMEHHO TEKCT, @ CaMO JBUKCHHE IIOAUYUHEHO JIOTUKE
YTECHHUS.

B macrosmieii paboTe TEpMHUHBI HE OTOXICCTBISIOTCS: MHUKpOAHUMalUs 3amaeT Oojee
IIUPOKUHA TEXHUYECKUH KOHTEKCT, BHYTPHU KOTOPOTO KHHETHYECKas THIOTrpaguka penraer
crnenn(puIecKyr0o KOMMYHUKAaTUBHYIO 3aJjady — JIOHECTU CMBICI U COCTOSIHUE Yepe3 N3MEHSIOIIUNCS
BO BPEMEHU TEKCT.

[lepBblii IPUHLIMII CBSA3aH C CEMAHTUYECKOM MOTMBUPOBAHHOCTHIO JIBUKEHMS. AHUMUPYETCS
HE «KpacHuBOE€», a HYKHOE: U3MEHEHHUE COCTOSIHMSI, NOPAJOK NEHCTBUM, NPUUMHHO-CIEACTBEHHAS
CBsI3b, MeCTO OHMOKH, 3aBeplieHHe omnepauuu. Ecimu Teker asuraerca 0e3 OTHOLICHHUS K
I10JIb30BATENILCKOM 3a/aue, OH TepseT onpasnanue. /i nons3oBarens ¢ PAC takas norepst 0coOeHHO
3aMeTHA, MOCKOJIbKY JIMIIHUN CTUMYII KOHKYPHPYET ¢ OCHOBHOM mHCTpykuuei. Pabora Lee n Park
JaeT ToJe3Hyro Qopmyny: oOydarommii 3G@GeKT BO3HHKAET, KOTJa IBUKCHHE TOAJICPKUBACT
IIOCJIEZIOBATENBHOCTD MBICIIH, @ HE TIPOCTO JIOBUT B3NN [4].

OTOT NPUHILIMIT ONTUPAETCS] HA CPABHUTEIBHO YCTOWYHMBYIO SMIUPUYECKYIO 0a3y.

Bropoii mpuHIMI KacaeTcss BpeMeHH. J[BMKEHHE HOIKHO OBITh KOPOTKHM, OOpPaTUMBIM B
BOCHPUITUM U TPEICKa3yeMbIM IO MECTY BO3HMKHOBEHHMs. lloBTOpstoluecss nemiy, BHE3AHbIE
BCIUIBITHS, IPO’KaHUE TEKCTa, aBTO3aMEeHa HaJIUCEH U CIUILKOM ObICTpBIH type-on 3¢ ekt coznaror
3 dexT HecTabMIbHON MoBepXHOCTH. Takol s3KpaH TpyAHEe YUTATh: IV1a3 y’Ke He YBEPEH, YTO CTPOKa
OCTaHETCs TaM, I1e ObuIa CeKyHIy Ha3aa. MUHHMabHAs JUIMTEFHOCTD HE pelIaeT mpodiieMy cama
no cebe; nHOTAA OOJNee MEMJICHHOE W OIHOKPAaTHOE MOsBICHHE (ppa3bl MEPEHOCUTCS JIydIle, YeM
pe3kuil ObICTphI ckadok. KojuuecTBeHHas CTOpOHA 3TOTO IMpHHLMIA MpopaboraHa ciabee. B
MpaKkTUKe WHTEPPEHCHOTO Ju3aifHa Ha3bIBAIOTCA OpHEHTHpHl mopsaka 100400 wmc  mis
MHUKPOOOPaTHOHN CBSI3U U J0 PUMEPHO OJHON CEKYHBI UIsi CMEHBI KOHTeKcTa [17].

OTH 3HaueHWsI BBIBEJACHBI M3 OOMIMX 3a1ad [03a0WIMTH U HE CHenu(UIUpPOBAHBI IS
nosp3oBareniell ¢ PAC. JlaHHBIX O MOPOTOBBIX JUIMTEIBHOCTAX IBM)KEHUS MMEHHO JUIsl ayTUYHOMN
ayOqUTOPUHM B IPOAHAIM3UPOBAHHOM KOPITyCE HENOCTAaTOYHO, IO3TOMY UHCIIOBBIE OPUEHTHPHI
CIIeZlyeT paccMaTpuBaTh Kak padouyyro rUnoTesy, TpeOyIOUIyI0 OT/IeIbHON IPOBEPKHU.

TemnopanbHas CAEPKAHHOCTD HE 03HAYAET MTOJIHOM CTaTUYHOCTH. BO3MOKEH Masblil [uarna3on
JBUKCHUS: TOSBICHHE HAa MECTE, M3MEHEHUE HACBIIEHHOCTH, IOCJIEJ0OBATEIbHOE PACKPBITHE
CTPOKH, CMSITUCHHAs IOJICBETKA yXKe CYIIECTBYIOIIEro cioa. [ unrepdeiica ¢ moap30BaTessiMu C
PAC omnachee, kak mpaBujI0, HE cama aHUMallMs, a HapylIeHHe oxuaaHus. Eciu KHomKa «maneey
KaX/bli pa3 BeZeT ce0s OJUHAKOBO, a COOOIIEeHNE 00 OINOKE MOSBISETCS B OTHOM M TOM K€ I0JIE,
M0JIb30BATEIIO MPOIIE BBICTPOUTH COOCTBEHHYIO KapTy JedcTBus. Ecim jke TeKCT mphiraet, MeHseT
TPACKTOPHIO WJIM UCYE3aeT [0 ITPOUTEHNUs, 3Ta KapTa JIOMAETCS.

Tpetuii npuHLIKI — TUTTOTpadUUecKasi TOTOBHOCTb. JIBH)KEHUE HENb3s HAKJIAbIBAaTh HA MIIOXON
mpu(dT, TECHBI HMHTEPIUHBSK WIM KOHQIUKTHBIM (OH B HajexJe, 4TO JWHAMUKa CIeNaeT
untepoeiic xusee. Mccnenoranue C. C. Amrypooii u A. ®@. /[xymarynoBoi Moka3bIBaeT, 4To Jis
moneit ¢ PAC n C/IBI' 3HaueHne MMEIOT KOHKPETHBIE MapaMeTpbl YTEHUs: FapHUTYpa, TPEKUHI,
MHTEPJIMHBSIK, (POH U KOHTpacT [5].

OTcrona mpakTUYeCKOe CIIEACTBHE: 0 IPOEKTUPOBAHUS KHHETHKHU HY>KHO 33/1aTh CTaTHYECKUI
«HYJIEBOM peXUM», B KOTOPOM TEKCT YUTaeTCs 0e3 JBUKEHUSI, U JINIIb 3aTeM J00aBISITh aHUMAIUIO.

OTKpBITBIM OCTa€TCS BONPOC, MEHSAIOTCA JM TpeOOBaHUS K TapHUTYype IMPH HAJIOKEHUU
nBkeHus. EcTb ocHOBaHMe mpeArnoyaratb, 4ro rpoTecku (pyOieHble MmpU(THI) HEepeHOCAT
aHUMAIMIO JIyYllle aHTUKB: 3aCEYKHM W KOHTPACTHBIE IUTPUXU MPH CYONMKCEIbHOM CMEIIEHUU
CHOCOOHBI co3faBaTh J(PQEeKT ApokaHus KOHTypa. B mpoaHamm3MpOBaHHBIX padoTax 3To
IIPEIIIOJIOKEHHE MPSMO HE IIPOBEPSIIOCH, IO3TOMY OHO OTHECEHO K THIIOTETUYECKON YacTH MOAEIN
U HYKJA€TCs B SMIUPUUECKOM NOATBEPKICHHUH.
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UeTBepThIi MPUHIIMIT — BU3YyaJbHasl YKOJIOTHIHOCTH. JJIsI KWHHETHYECKOW THIOTPadUKH OTIaCHBI
HE TOJILKO CKOPOCTh U aMILTUTY/a, HO ¥ OKpykeHue. TekcT Ha u300pakeHuH, 1eKkopaTiuBHas (hakTypa,
OaHHEpbI, MapaJyIebHble CYCTYMKH, MHUTAIOMIMe OCHIKM U IMJIOTHBIC MAHEIH CO3MAI0T CUTYaIHIO
KOHKypupytomux ctumynoB. WCAG 2.2 npsiMo CBA3bIBa€T JOCTYIHOCTb C BOCIPUHUMAEMOCTBIO,
YIPaBIsEMOCTbIO, MOHATHOCTHIO M YCTOMYUBOCTBIO BeO-KOHTEHTa; 10KyMeHT COGA pa3BuBaeT 3Ty
JIOTUKY JJI1 KOTHUTUBHOM JOCTYMHOCTH, 0Opallas BHUMaHUE Ha SICHBIE 11€TH, TOHSTHBIE JIEMEHTHI
Y y4acTHe Mojib30BaTelield B TeCTUpOBaHuu [6, 7].

Kunernueckuii TEKCT B TakOM TOJI€ 00si3aH OBITh €IMHCTBEHHBIM ABIDKYIIUMCS aKIEHTOM,
MHaue OH MPEeBpallaeTcs B €UIe OAUH Pa3ApaKUTEb.

[IaTpIii TPUHIMO — TOJIb30BATEIBCKUH KOHTPOJb. [l mHTEpdehcoB, rie HCIOIb3yeTCs
JBIDKEHHE TEKCTa, HYXHbI peskumbl reduced motion, pause/stop, HaCTpoiika CKOPOCTU PACKPBITHS,
OTKJIFOYEHHME JEKOPATUBHOM aHMMAalMU U CTaTUYecKas ajbTepHaTuBa cooOuieHus. Texnuka W3C
C39 omuceiBaer prefers-reduced-motion kak cmoco0 Y4YWUTHIBaTh CHCTEMHYIO HACTPOUKY
MOJIb30BaTeNIsl U MOAABIISATH HECYIIECTBEHHYIO aHUMaLHUIO [ §].

3nech  HEOOXOAMMO TMOAYEPKHYTh OCOOBIH CTAaTyC »JTOro MpHHOUNA. PaccTpoicTBO
ayTHUCTUYECKOIO CIIEKTpa IEeTEPOreHHO: OAHOMY I0JIb30BATENI0 IUIABHOE IOSBICHHUE O0Jerdaer
OpHEHTAINI0, JIpyroMy ToT ke 3(hdekr co3maer mneperpy3ky. B cuimy 3Toil HEOAHOPOAHOCTH
yhOpaBjeHHe [BIKEHHEM IiepecTaeT ObITh (PaKylIbTaTUBHOW OMIMEH M NpuoOpeTaeT craTyc
00s13aTeNbHOTO TpeOoBaHMs. be3 BCTpOeHHON BOSMOXXHOCTH OTKIIIOUUTH WIIM 3aMEUIUThH JBH)KCHUE
KUHETHYECKass TUNorpaduka B HHKIIO3MBHOM HHTepdelice B NPUHIMIE HEIOMyCTHMA!
MIPOEKTHUPOBILKK HE BIIPaBE HABA3BIBATH €AMHBIN TEMI ayIUTOPUH C 3aBEIOMO PA3IUYHOIN CEHCOPHOM
YyBCTBUTEIHHOCTHIO.

[IIecToi NpUHIKII — COy4YacTBYIOIIAsl IPOBEpKa. [IpOEKTHPOBIIMK MOXKET IPEAIIOIOKHUTH, YTO
IUTABHOE TOSIBJIEHUE CTATyCa «COXPAHEHO» 00eryaeT opueHTaluio. [IpoBepuTh 3TO MOKHO TOJIBKO
B CLICHApPHHU: TI0JIb30BATEIb MEHSET JaHHBIE, 0)KUIAET OATBEPKACHUS, BUIUT TEKCT, BO3BPAILAETCS
K 3a1aue. Mccnenosanus B. Groba u koier, a Takxke cucremarndeckuii 063op M. H. F. Hijab u
COaBTOPOB MOKa3bIBaIOT, YTO yuyacTue jetreil ¢ PAC, cemeil, crieniuanicToB U pa3padOTUMKOB MEHSET
xapaktep TpeOoBaHUN K wuHTEepdeicy: oOHapyXHBAIOTCA TOTPEOHOCTH B TEPCOHAIM3AINH,
YMEHBIIEHUH KOJIMUECTBA BAPUAHTOB, ICHBIX BU3YaJIbHBIX OMOpaxX U THOKUX MeToAax coydactus [11;
14].

Jlig KMHEeTHYeCcKol THUHorpadUKu 3TO 03HAYAeT HE TECTUPOBAHUE «HPABUTCS JIU dPPEeKT», a
BBISICHEHHE, TOMOT'A€T JIM JIBUKEHHE BBIIIOJHUTD JICHCTBUE O€3 JIUIIHETO HaMpSKEHUSL.

Ha ocHOBe 3TuX pe3ynapTaToB NMpEeAaraeTcs MECTUKOMIIOHEHTHAs MOJENb MPOEKTUPOBAHUS.
Ee  KOMIOHEHTBI:  CEeMaHTHYeCKass MOTHBUPOBAaHHOCTb, TEMIOpPaJbHAs  CIACPXKAHHOCTb,
Tunorpaguyeckas TOTOBHOCTb, BU3yaJibHAsi SKOJIOTMYHOCTh, YINPaBISIEMOCTh U COYy4acTBYIOIIAs
npoBepka. Mojenb He 3alperiaeT BbIPa3UTEIbHOCTb, OHA MEHSET €€ Mepy: BbIpa3UTEIbHBIM
MIPU3HAETCS TO JBM)KEHHUE, KOTOPOE JIeNaeT COCTOsTHIE nHTepdeiica scHee.

[TpuHIMOBI MOJENN OMMPAIOTCA HAa SMIIMPUYECKYI0 0a3y HEpaBHOMEPHO, M 3TO pPa3Inuue
cienyer 0003HaYUTH siBHO. CeMaHTHMYecKas MOTHBHMPOBAHHOCTh M COYYacCTBYIOIIas IPOBEpKa
MONKPEIUICHBl MpsAMBIMUA ~ uccienoBanusmu [4; 11; 14]; BusyanpHas DJKOJOTHYHOCTh W
T10JIb30BaTeNbCKUI KOHTPOJIb COITIACYIOTCS C IaHHBIMH O BIUSHUM aHUMALIUU U IPEACKa3yeMoCTH [9;
10] u c HOpMaTtuBHOH pamkoil [6-8; 16]. TemnopaipHas CAEPKaHHOCTh W THUMOrpaduuecKas
TOTOBHOCTH B KOJINYECTBEHHON YaCTH MOKA HOCAT TUMOTETUYECKUM XapakTep 1 0003HAUYEHBI B CTaThe
KaK HaMpaBJICHUS JaJTbHEUIIIEH TPOBEPKH.
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Ipakxmuueckoe npumeHnenue mooenu

[IpakTryeckoe MpUMEHEHHE MOZIETN yI00Hee paccMaTpuBarh uepe3 HHTepQeiiCHbIC CUTYallUH.
Kunernueckas Tumorpaduka OmpabgaHa B COOOIIEHUSX O COCTOSHHHM (COXpaHEHHME TaHHBIX,
3aBepILEHHE 3arpy3KH), B MOIIAroBOM 00y4eHUH, r1e (ppa3a pacKpbIBAETCS YaCTIMH, U IIPU MITKOM
BbIIeJICHUHN OIIMOKK B mone BBoja. Crofa ke OTHOCHUTCS HaBUTallMOHHAs IOJCKAa3Ka, €CIM OHa
MOSIBIIIETCSL TOCTE JCHCTBHS MOJB30BaTeNlsi U HE MEHSET CTPYKTYypy CTpaHulbl. PuckoBaHHee
MPUMEHSTH JBIKYIIUICS TEKCT B JICHTAaX, PEKJIAMHBIX OJIOKaX, MHOTOOKOHHBIX IaHENAX, yUeOHbIX
3aJJaHMAX C TUIOTHBIM MaTepuaioM 1 HHTepdelicax, re Moab30BaTelb yKe padoTaeT Mo BpeMEeHHBIM
JTaBJICHUEM.

Pa3znuune Mexay yMECTHBIM U HEYMECTHBIM pEIIeHUEM yI00HO MoKa3aTh Ha OJHOM CIICHAPUU
— MOATBEPIKJICHUH COXPAHEHHUS JAHHBIX.

Kak nyxH0. Haamuce «CoxpaneHo» MOSBIsETCS OAHOKPATHBIM IIaBHBIM NposiBieHueM (fade-
in) 3a 200-300 MC B TOCTOSIHHOM, 3apaHee M3BECTHOM MecTe (OpMBI, OCTaeTCs Ha JKpaHEe N0
CIIEIYIOIIEro JEHCTBHUS MONB30BaTeNss U AyOnupyeTcsi cTaTHueckod MKoHKoi. [Ipu BKIIIOYEHHOM
pexxume reduced motion miIaBHOE MPOSIBIICHUE 3aMEHSIETCS MTHOBEHHBIM MTOKa30M TOTO K€ TEKCTa,
0e3 moTepu CMBICTA.

Kak nenp3s. Tor ke craryc oopMmieH MUTAIOMIMM OEWKeM, KOTOPBIA BBIE3KAET COOKY,
BBl MyJIBCHPYET M UCUE3aeT Yepe3 CEKYH]y; MECTO MOSBICHHUS MEHSETCS B 3aBUCHUMOCTU OT
JUTMHBI COOOIICHUS, 8 OTKJIIOYUTh aHUMAIIHIO HeNb3sl. @OpMabHO CTaTyc MOKa3aH, HO MOJb30BaTelb
BBIHY’K/ICH JIOBUTh MCUYE3AIOIYI0 HAAMKCH U yACP)KUBATh BHUMAHNE HA JABIKYIIEMCS JIEMEHTE, YTO
MOBBIIIAET CEHCOPHYIO Harpy3Ky M HapyIIaeT Cpa3y HECKOJIBKO MPUHIIUIIOB MOAEIU: TEMIIOPAILHYIO
CIePKaHHOCTh, BU3YaJIbHYIO YKOJIOTMYHOCTD U MOJIb30BaTENIbCKHI KOHTPOJIb. B MpoeKTHOM nmpakTrke
pa3uyYeHne CBOTUTCS K HECKOJIBKUM IIPOBEPOYHBIM BoTpocaM. UTo y3HaET MoJIb30BaTellb Onarogaps
JIBUKCHHUIO? MOXHO JIM TIOHSITH TO e cooOIieHre 6e3 annmaruu? CoxpaHsSeTcs JIM TEKCT Ha SKpaHe
J0CTaTOYHO J0JTr0o Juis nmoBTOpHOro ureHusi? He 3amyckaercs nu s¢ddexr cam mo cebe, korna
MOJIb30BaTeNlb HUYEro He Jenan? DT BONPOCHl OTAEISAIOT WHKIIO3MBHBIA MOYIIH-TU3aiiH OT
MPUBBIYHOW JIEKOPATUBHOM JMHAMHUKH, YTO OCOOCHHO 3HAYMMO B YYEOHBIX W MEIUIIUHCKHX
CepBHUCax, IJ/ie IIeHa OMMOKH YTEHHS BBIIIE ICTETHUECKOTO TUCKOMQOpTA.

C uckyccTBOBETUECKOM TOUYKM 3peHMs Hambosiee 3aMeTeH caABUr (yHkimu. Kunetnueckas
TUnorpaguka B TATPaxX U peKJIaMHON rpauke 4acTo paboTaeT Kak 00pa3HOe BCTYIUIEHHUE: OHA 3aJ1aeT
TOH, PUTM, OXHUJAaHUE, XaHPOBBIM koa. B wuHTepdelice mns momb3oBareneit ¢ PAC ToT xe
(dbopManpHBIN apceHall JODKEH 00CTyKHUBATh OPHEHTAIMIO — HE BIICUATIICHUE, a PAacIIO3HABAHHE; HE
JUTUTENIbHYI0 BHU3YaJIbHYIO CIIEHY, @ KOPOTKMHA CHTHaJ, KOTOPbI MOXHO MPOINYCTUTh 0€3 MOoTepu
J0CTyIa K COJIEPKaHMIO.

Orto He oOenHsieT MoylIH-Au3aiH. Ha Ham B3misia, 37eck mposiBisercs Oosee crporas
npodeccroHanbHas popMa: Tu3aifHep OTKA3bIBACTCS OT JIMITHETO IpHUeMa He W3-3a OCIHOCTH sI3bIKa,
a 13-3a IOHUMaHUs ajipecara. BusyanpHas acke3a B TaKOM CiIydae HE paBHa cyxocTu. OHa Onmxe K
TOYHOH THMOrpadckoii pabore, e pasmep, mnaysa, MOSBIEHHE, KOHTPACT M MECTO Ha JKpaHe
COOTHOCSTCS C 3a/1auei MOJIb30BaTesl.

Hanusie M. Alzahrani, A. L. Uitdenbogerd u M. Spichkova moMoraroT moHSTh IPUPOIY PHCKA:
npo0remMa He CBOJUTCS K CHIDKEHHIO CKOPOCTH BBITIOJTHEHUS 3aianus. B uccnenoBanuu 2022 1. 4acTh
nosnb3oBateneil ¢ PAC crpeMuiack ObIcTpee 3aKOHUUTH MOUCKOBOE JEUCTBHE, YTOOBI YMEHBIIUTh
KOHTaKT C OTBJICKAlOIEH aHUMalueil; 3TH MOJb30BaTead Yaile CcOooOIIalyd O pPa3apaXKeHUu U
MeHTalbHOM Harpy3ke [10].

WupIMU clTOBaMH, METPHKa «3ajla4a BBHITIOJTHEHA» MOXKET CKPHIBATh IIEHY BBITOMHEHU. J1Jist
MHKJIIO3UBHOTO MHTepdeiica 3Ta 1eHa NpuHIUNUaibHa. EcTh U TepMUHONIOrHYecKas CloXHOCTh. B
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PYCCKOM [NM3aifHOBEICHUM KHUHETHYecKas TUnorpaduka dacto oOCyXKIaeTcs uepe3 SKpaHHBIe
HCKYCCTBa, HEBEpOATbHYI0 KOMMYHHUKAITHIO U XyJ0KECTBEHHYIO BBIPA3UTEIBbHOCTH [3; 13].

B HCIl-nuteparype Ommwke mnousTus interface animation, animated UI elements,
microinteractions, usability. Mexay 3TUMHU S3pIKaMH HET MOJHOTO coBMaaeHus. Ctarbs mpeiaraet
paccMarpuBarh KHHETHUYECKYI0 THUMOrpaduKy KaK IIOTPaHUYHBIM OOBEKT: OHA COXpPaHSET
XyJOXKECTBEHHYIO MPUPOAY, HO €€ pe3ysbTaT U3MepseTcs MOBEACHUEM IOJIb30BaTeis, KoM(popToM
YTEHUS U yCTOWYMBOCTHIO ClieHapus. [ 1aBHOE OrpaHMYeHHE UCCIIeI0BAHUS HOCUT COAEeP KaTeIbHBIN
xapakrep. PaccTpoiicTBO ayTHCTHYECKOTO CHEKTpa TeTepOreHHO, M JtoOble 0000IIeHHBIE
pEKOMEHJAlMK CHpPaBEUIMBbI JIUIIb Kak paMka. Bospact, peueBod MNpoduib, COMYTCTBYIOIIHE
COCTOSIHMSI, OTIBIT MOJIb30BaHUS HU(POBBIMU CEPBUCAMH U CEHCOPHBbIE OCOOCHHOCTHU CYIIECTBEHHO
MEHSIOT BOCHPUSATHE IBMKEHUS; TO, YTO JUJIsl OJHOTO IMOJIB30BATENS CIYKUT OMOPOH, JUISl PYroro
OKa3bIBaeTcs meperpyskoil. IlosaTomy mnpeniokeHHbIE NPUHLIMIBI CIEAyeT TOHUMATh HE Kak
HOPMaTHBHYIO LIKaY, a KaK YCJIOBUS, 00s13aTeNIbHBIM CPEIU KOTOPBIX BBICTYIAET MOJIb30BATEIbCKHIMA
KOHTpoJIb. KpoMe TOro, mpsMbIX SKCHEPUMEHTOB HMEHHO MO KHHETHYECKOW Tumorpapuke B
uHTepdeiicax ans noip3oBareneit ¢ PAC moka Mano: O0IBIIMHCTBO JOCTYIHBIX JAHHBIX OTHOCHUTCS
K CTaTUYECKOMY TEKCTOBOMY JU3aiiHy, K 00IIel aHuManuu uHTepdeiica win K IPUIOKEHUSIM IS
nereii. IlepcniekTuBHOE MpoAOKEHHE PAOOTHl BUIUTCS B KOHTPOIUPYEMOM OHKCHEPUMEHTE C
HECKOJIIbKMMHU THMamu aBrkeHus: fade-in, slide, mocienoBarenbHOE MOSBICHHE CIOB, U3MEHEHHE
HACBIIIEHHOCTH, TMOJCBeTKa (Qparmenta, weight-change. CpaBHEHBaTh clemyer HE TOJIBKO
CYOBEKTHBHYIO TPUBIEKATEILHOCTh, HO M CKOPOCTh YTEHHS, YHCIO OIIMOOK, BO3BPATHl B3IVIANA,
OTKa3 OT 3aJlaHusl, TOTPEOHOCTh B OTKJIIOUEHUU ABMKeHUs. JIJi yacTu 3a7a4 ymecteH eye-tracking;
JUIS JPYTHUX JOCTAaTOYHO ClieHapHOro usability-TecTa ¢ moapoOHBIM HHTEPBBIO MOCIE BHIITOJIHEHUSI.

3axnouenue

Kunernueckas tunorpaguka B uHTepgeiicax g mnons3oBareneit ¢ PAC  pomxHa
paccMarpuBaThbCs KaKk HHCTPYMEHT PETYIUPYEMON KOMMYHHMKAallMU. Ee IEHHOCTh BO3HMKAET TOTAA,
KOT/1a IBU’KEHUE [TOMOTaeT MOHATh COCTOSIHUE CUCTEMBI, IOPSAIOK JEHCTBHS MIIM CMBICTIOBOM aKIIEHT.
Ecnu nBrkeHHe He HeceT TakoW Harpy3kH, OHO YXYAIIAeT JOCTYNMHOCTb, JakKe€ €CIH BBINISIUT
npodeccroHanbHo. [Ipe/uiokeHHas MOJeNb BKJIIOYAET IIECTh MPUHIMIIOB: CEMAHTHYECKYIO
MOTHUBUPOBAaHHOCTb, TEMIIOPAIBHYIO CAEPKAHHOCTb, TUIOIPAUUECKYI0 TOTOBHOCTh, BU3YaIbHYIO
9KOJIOTUYHOCTh, IMOJIb30BAaTEIbCKUM KOHTPOJIb W COYYacTBYIOUIYIO MPOBEPKY. OTH TNPUHIUIIBI
CBSI3BIBAIOT MOYIIH-M3alH C HHKJIIO3UBHBIM JU3alfHOM HE BHEIIHE, Yepe3 ACKJIapaliio COLMaTbHON
M0JIb3bl, @ HA YPOBHE KOHKPETHBIX MapaMeTpoB GopMbl. [T1aBHBINH BBIBOJ MOKHO C(OPMYINPOBATh
olpeseneHHo: s nosnp3osareneil ¢ PAC nBukeHue TekcTa JOIyCTUMO JINIIb TOCTONIBKY, IOCKOJIBKY
OHO JenaeT uHTepgelc 0oaee YnTaeMbIM, MpecKasyeMbIM U yrnpasisieMblM. CoOMoeHne MecTH
MPUHLIMIIOB HE SBISETCS IOXKEJIaHWEM XOpOILEro TOHAa — 3TO YCJIOBHE MNPOQPECCHOHATBHON
npurofHocTy pemeHus. Kunernyeckast Tunorpaduka, CipoeKTUpOBaHHask B 00X0/I CEMaHTHUECKON
MOTHUBUPOBAaHHOCTH, TEMIOPAIBHON CAEP)KaHHOCTH, TUIOTpauyYecKoil TOTOBHOCTH, BHU3yalbHOU
9KOJIOTUYHOCTH, II0JIb30BAaTEILCKOTO KOHTPOJS M COYyYaCTBYIOIIEH IPOBEPKH, B HMHKIIO3UBHOM
uHTepdeiice HeAomycTUMa, Kak Obl yOEOUTENbHO OHAa HU BBINIsAAeNa. Xopolas KUHETHYecKas
Tunorpaduka B TaKoi cpesie He CTPEMUTCS ObITh 3aMETHOM JTH000M IIeHON: OHA paboTaeT B MOMEHTE,
IIOMOT'a€T BBINOJHUTH ACUCTBUE U YCTYNAET MECTO CTAaTUYECKOMY TEKCTY, €CIIM I10JIb30BATENb
BBIOMPAET TUIIMHY SKpaHa.
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Annomayus. AHanM3UPYeTCsl POJb MCKYCCTBEHHOIO HHTEIUIEKTa B 00JAaCTH (DPU3MYECKOTO
MOJIETIMPOBAHUs, €r0 BO3MOXHOCTH B YCKOPEHHMHM HAyUYHBIX BBIUMCICHHMH, a TAK)K€ NEPCIEKTUBbI
NPUMEHEHHUsT B Hay4yHo-oOpa3oBatesnbHOM cpene Keipreisctana. Ecnum  panee  ¢usmueckoe
MOACIIMPOBAHUC B OCHOBHOM ONHPaJTOCh Ha MATCMATHYCCKUC YPABHCHUSA, BBIYHUCIHWTCIBHBIC
CHUMYJIALIMU U SKCIIEpUMEHTANIbHBIE JaHHBIE, TO B HACTOSIIIEE BPEMsI METO/Ibl MAIIMHHOT'O O0YYeHHH,
HEHpOHHBIE CeTH M (PU3MUECKU-MH(POPMUPOBAHHOE MAIIMHHOE O0y4YeHHE IMO3BOJSIOT O0BEIUHSATH
(1)I/ISI/I'-ICCKI/IG 3aKOHBI C JAaHHBIMH W TEM CaMbIM IMPOTrHO3WPOBATH MOBCACHHUE CJIIOKHBIX CHCTEM.
PaccmarpuBatrorcs OCHOBHEIE HaIIpaBJICHUA HCCIIETOBAHUM, BKJIIOYas (buznvecKu-
MHGOPMHUPOBAHHBIE HEHpPOHHBIE CETH, MOJEIMPOBAHUE IIOTO/bl, MaTepHallOBEICHHE U
ouodusndeckue cuctemMbl. OLEHUBAETCS 1EATENBHOCTD BBICIINX YUeOHbIX 3aBefieHni Kbipreizcrana
B HAIPaBJICHUAX HCKYCCTBCHHOI'O MHTCIIJICKTA, CUMYJIIHUOHHOT'O MOACIUPOBAHUA WU IMPUKIAIHBIX
I/ICCJ'IGI[OB&HI/I?I. I[J'ISI KBIpFI)ISCTaHa IMPUMCHCHUC MHCKYCCTBCHHOI'O HHTCIIJICKTA B (1)PI31/I‘-I€CKOM
MOJICJIMPOBAaHUH HUMEET 0co00e 3HaueHue B chepax dHEPreTHKH, CeHCMOIOrUHY, KIUMaTa, BOJHBIX
PeCypcoB, MHXXEHEPHBIX CHCTEM B TOPHBIX YCIOBUAX M 00pa30BaHusl.

Abstract. This article analyzes the role of artificial intelligence in physical modeling, its
potential for accelerating scientific computations, and the prospects for its application in Kyrgyzstan's
scientific and educational environment. While physical modeling previously relied primarily on
mathematical equations, computational simulations, and experimental data, machine learning
methods, neural networks, and physics-informed machine learning now enable the integration of
physical laws with data, thereby predicting the behavior of complex systems. Key research areas are
reviewed, including physics-informed neural networks, weather modeling, materials science, and
biophysical systems. The work of Kyrgyzstan's higher education institutions in the areas of artificial
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intelligence, simulation modeling, and applied research is assessed. For Kyrgyzstan, the application
of artificial intelligence in physical modeling is particularly important in the fields of energy,
seismology, climate, water resources, engineering systems in mountainous areas, and education.

Kntouesvie cnosa: ¢uznueckoe MOJENMpPOBaHUE, HEHUPOHHBIE CETH, HEHPOHHBIE CETH,
cumysiiusi, Kelpreizcras.

Keywords: physical modeling, neural networks, neural networks, simulation, Kyrgyzstan.

B XXI Beke MmogenupoBanue (U3NIECKUX SBJICHUHN CTAIO OJJHUM M3 OCHOBHBIX HHCTPYMEHTOB
HAy4YHOTO HCCIeIOBaHMs. B Takux o0MacTsIX, Kak MEXaHHKa, JCKTPOJAUHAMUKA, TEPMOJAMHAMUKA,
KBaHTOBas (IM3MKA, KJIMMATOJOTHS W MaTepUAIOBEACHHE, IS OOBSICHEHUS CIOXKHBIX CHCTEM
HCIIOJIB3YIOTCS. MAaTEeMaTHYECKUE MOJIEIN, KOMIIBIOTEPHBIE CHUMYJSIHUM M SKCIEPUMEHTAIbHBIC
nanHble. OHAKO BO MHOTHX Cly4asX peaibHble (PU3MUECKHE CHCTEMBI SIBISIOTCS UYpE3BbIYAHO
CJIIOKHBIMH, MHOTO(AKTOPHBIMH M MHOTOMACIITAOHBIMH, TMOJTOMY HUX IIOJIHOE MOJICIUPOBAHUE
KJIACCHYECKUMHU METOJaMH TpPeOyeT 3HAUYUTEIbHOTO BPEMEHHU M OOJIBIIUX BBIYMCIUTEIBHBIX
pecypcoB. B aTux ycnoBusix uckyccrsennslii unTemiekt (M) paccmarpuBaeTcs Kak HOBBIM HayYHBIH
MHCTPYMEHT (pr3mdeckoro MmoaenupoBanus [1].

HckyccTBEeHHBIN MHTEIUICKT B (PH3UUIECKOM MOJICIIMPOBAHHUY BBITIONHSET JBE OCHOBHEIC 3a1a4H:
BO-TICPBBIX, BBISIBIIICT 3aKOHOMEPHOCTH B OOJNBIIUX OO0BEMaX ITaHHBIX; BO-BTOPBIX, YCKOPSIET H
YTOUHSIET MOZIENI, OCHOBAaHHBIC HA (PU3NYECKUX 3aKoHaX [7].

Pu3nyuecKoe MOAECIUPOBAHUE — 3TO MPOLIECC OMUCAHUS OCHOBHBIX CBOMCTB PEAJILHOTO SBJICHUS
B MaTEeMaTH4YECKOM, KOMITBIOTEPHOW HMIIM JKCTIepUMEHTaNbHON (hopme. Hanpumep, nBrkeHue Tea
MOXXHO MOJEJIMPOBATh C MOMOIIBI0 3aKOHOB HbIOTOHA, pacrpocTpaHeHUE Tersia — MOCPEICTBOM
muddepeHINanbHbIX ypaBHEHUHN, a 3JEKTPOMArHUTHBIC TOJII — C HUCIHOJIh30BAaHHEM YpPaBHEHHA
MakxkcBenna. VcKycCTBEHHBIM WHTEIIEKT, B CBOIO OYepelb, MPEICTaBIsIeT cOO0H COBOKYIMHOCTH
aJITOPUTMOB, 00JIaTAOIINX CITIOCOOHOCTHIO aHAIM3UPOBATh JaHHBIE, 00y4aThCs, TPOTHO3UPOBATh U
npuHuMaTh pemienus. K Hanbosee yacto mpuMeHsIeMbIM B (PU3MUECKOM MOJICTUPOBAHUH METO/IaM
OTHOCSITCSI: MallMHHOEe OOy4YeHHe, TMO3BOJIAIONIEE BBISBIATH 3aKOHOMEPHOCTH Ha OCHOBE
HKCIEPUMEHTATIBHBIX UM CUMYISIIUOHHBIX JaHHBIX; TNTyOOKHE HEHPOHHBIE CETH, MPUMEHSIEMBIE IS
MOJICTTUPOBAHUS CIOXKHBIX MHOTO(AKTOPHBIX CHCTEM; (HU3NUECKU-UH(POPMUPOBAHHBIE HEHPOHHBIE
CeTH, BKIIIOUaronue (PU3MYECKUe 3aKOHBI B CTPYKTYypy OOyueHus; rpadoBble HEHPOHHBIE CETH,
yaOOHBIE ISl MOJEIIUPOBAHUS CBSI3aHHBIX CHUCTEM, TaKWX KaK YaCTHUIIbI, MOJEKYIbI U BO3AYILIHbIC
MacChl; a TAK)K€ FTeHEPaTUBHBIE MOJIEIH, UCIIOJIb3yEMBbIE ITPU CO3/IaHUH HOBBIX MaT€pUaJIOB, CTPYKTYP
unu pU3NYecKux creHapues [1, 2, 7].

Meton ¢Qusnuecku-uHGopMupoBaHHbIX HeWpoHHbIX cerell (Physics-Informed Neural
Networks, PINN), npennoxennsiii M. Raissi, P. Perdikaris u G. E. Karniadakis, ocHoBan Ha
o0y4YeHHH HEUPOHHBIX ceTel ¢ yueToM (PU3MYEeCKUX 3aKOHOB, TO €CTh MO MPHUHIIUITY COOMIOIEHUS
3aJJaHHBIX 3aKOHOB (hU3HKH [2].

JlaHHBIN TIOIXO TPUMEHSETCS] TPH PEIIEHWH TMPSMBIX M OOpaTHBIX 3a]ad, CBS3aHHBIX C
HEeNMHEHHBIMU TU(dPEpeHIINATBPHBIMA YPAaBHEHHSIMH B YAaCTHBIX MPOW3BOAHBIX, BKIIIOUAs 3a]aud
JTUHAMUKY JKUIKOCTEH, BOTHOBBIE TIPOIECCHI U PEAKITMOHHO-TU(DPy3nOHHBIE CHCTEMHI [2, 3].

I'maBHass Hay4yHass HOBU3HA JAHHOTO MOAXOJA 3aKJIIOYAETCS B TOM, UYTO MCKYCCTBEHHBIN
WHTEJUICKT HE 3aMEHsIeT (PU3NYECKHE 3aKOHBI, & O0bEIMHSET UX ¢ JaHHbIMU. MHBIME cioBamu, TN
HE «OTMEHSIET» (DU3UKY, a YCUIIMBAET €€ BBIUNCIUTEIHHBIN U MMPOTHOCTUYECKUI oTeHuan [7].

B nocnennue ronpl Beayiiyre MUPOBbIE HAyUHbIE LIEHTPBI aKTUBHO IPUMEHSIOT HCKYCCTBEHHBII
MHTEJUIEKT B (U3NYECKUX U €CTECTBEHHBIX Haykax. Hampumep, mogens GraphCast, pazpaborannas
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Google DeepMind, cnocobHa MpoOrHO3UPOBaTh TIOO0ATBHYO TIOTOy Ha Cpok 10 10 aHe# u paboTaet
3HAYUTEIHHO OBICTpEEe MO CPaBHEHHUIO C TPATUIMOHHBIMU BBICOKOTOYHBIMU MOJEISIMH MPOTHO32
norosl [4].

JlaHHBIN IPUMEp AEMOHCTPUPYET HOBBIN ATAll pa3BUTHs (U3NIECKOTO MOJICIIMPOBAHMS: €CIIN
paHee JJIsl MOZIETTMPOBAHUS aTMOC(EPHBIX MPOLIECCOB TPEOOBATIUCH CYIIEPKOMITBIOTEPHI U CIIOKHBIE
cuctembl quddepeHInanbHbIX YpaBHeHHH, To ceroans MU ciocoGen oOyuaThcsi Ha HCTOPUYECKUX
KJIMMaTUYECKHUX JAHHBIX U BbI1aBaTh IPOTHO3bI 3a KOPOTKOE BpeMms [5].

BnusiHue MCKYCCTBEHHOTO MHTEIJICKTa HA HAyKy HE OTPAHUYHMBAETCS TOJIBKO (DU3HMKOM.
Cucrema AlphaFold cranma 3HauuTeNbHBIM MPOPHIBOM B PEUICHUHM 3aJaddl MPOTHO3UPOBAHUS
TpexMepHOH CTpYKTypbl OenkoB. B 2024 rogy HobeneBckast mpeMus 1o XuMuu ObLiia mpucyskaeHa /.
belikepy 3a BbUMCHMTENbHBIM nu3aiiH OenkoB, a JI. Xaccabucy um [[x. JIxammepy — 3a
MIPOTHO3UPOBAHKE CTPYKTYPHI OEJIKOB, CBA3aHHOE ¢ pa3pabotkoit AlphaFold [6].

Jis ¢usznyeckoro MOAENUPOBAaHUS 3TOT HPUMEP HMEET BaXHOE 3HAUYEHUE, IOCKOJIBbKY
CTpyKTypa O€JKOB Takke CBsi3aHa C (PU3NYECKUMH 3aKOHOMEPHOCTSIMH: MUHUMYMOM 3HEPTHUU,
MOJIEKYJISIPHBIMU B3alMOJIEHCTBUSAMH, reoMeTpUYECKUMU U KBAaHTOBO-XMMHUYECKUMU
orpannueHussMH. Cle0BaTeIbHO, UCKYCCTBEHHBIN WHTEIUICKT, 00beIuHss (hPU3UYECKUEe 3aKOHBI U
OMOJIOrHYeCcKHe JaHHBIE, YCKOPSAET pellieHue 3a7a4, KOTOphIe paHee MOIVIM TpeOOBaTh MHOTUX JIET
uccienoBanuii [7].

WckyccTBEHHBI MHTEIUIEKT NPEAOCTaBIseT (U3MUECKOMY MOJECIIMPOBAHUIO HECKOIBKO
CYILLIECTBEHHBIX IpeumyiecTB. Bo-niepsbix, MM yckopser Beruncienus. TpaIuIMOHHBIE YACICHHBIE
METOIbl, TAaKWe KaK METOJl KOHEYHBIX 3JIEMEHTOB WJIHM BBIYUCIUTENbHAS TUAPOIUHAMUKA, TPEOYIOT
3HAQUUTEIBHOTO BPEMEHM M MOUIHBIX KOMIIBIOTEpHBIX pecypcoB. HelipoHHble cetu mocie
IIpeJIBApUTEIBLHOIO 00yUeHHs CIIOCOOHBI BbIIaBaTh pe3yJbTaThl 3HAYUTEILHO ObIicTpee [4, 7].

Bo-Bropeix, MM Moxer paboTrarh C HEIOCTATOUYHBIMH WJIM HETOJHBIMH JaHHBIMH. B
(GU3NYEeCKUX SKCIEPUMEHTAX IOJyYeHHE JAHHBIX MOXET ObITh JOPOTrOCTOSIIIUM, OMACHBIM HIIU
TEeXHUYECKH CIOKHBIM. M. Raissi 1 coaBTops! mokazanu, uro mero PINN mo3BosisieT ocyiecTBiasTh
MIPOTHO3UPOBAHUE U PelIaTh 00paTHBIC 3a/1a49M J1aXKe TTPU HAIMYUHW HETIOJIHBIX JTAHHBIX [2].

B-tperbux, U1 cBs3bIBaeT pu3nyeckre 3aKOHBI ¢ JaHHBIMU U CO3/1a€T TMOPHUIHbIE MOJAEIH.
Takue ™Mopenum He SABIAIOTCS HHM  MCKIIOYUTEIBHO TEOPETUYECKMMH, HHU HMCKIHOUUTEIBHO
CTAaTUCTUYECKUMH: OHU OOYy4YaloTCs Ha JAHHBIX, COXpaHss NPU ITOM OIPaHUYCHMs, 3aJlaHHbIE
¢dbuznyeckumu 3akoHamu [2, 3].

B-uerBepthix, UM cnocoben aHanu3upoBaTh MHOTONapamMeTpuueckue cucrembl. Hampumep,
KJIIMMaTHYECKHUE TPOLIECCHI, CEICMUYECKUE BOJHBI, THIPOIHEPIETUUECKUE CUCTEMBI M BO3AYLIHbIE
MOTOKH B TOPHBIX pailOHAaX OAHOBPEMEHHO 3aBHCAT OT MHOXKECTBa (pakTOpoB. B Takux cucremax
HCKYCCTBEHHBIN UHTEJUIEKT TOMOTAET BBISIBIIATH CKPBIThIE CBA3H MEXKAY (hakTopaMu U (popMHUPOBATH
0omee 000CHOBaHHBIE MPOTHO3HI [4, 7].

B Kebipreiscrane HanpaBieHHsT UCKYCCTBEHHOTO MHTEIUIEKTa U MOJEIMPOBAHMS MTOCTEIIEHHO
pasBuBatorca. CommacHo uH(opMmanuu  KbIprel3ckoro  rocyaapcTBEHHOTO — TEXHHYECKOTO
yHuBepcuteTa M. M. Pa33akoBa, cpenn HanpaBleHMH Hay4HO-HCCIEAOBATEIbCKOM AESITEIBHOCTH
paccMaTpuBalOTCSl CHUCTEMbl HCKYCCTBEHHOTO WHTEJUIEKTa, IMPUMEHEHHE HEHpPOHHBIX CeTeill,
MMUTAIlMOHHOE MOJIeNINpOBaHue U Iu(poBas 00pabOTKa JAaHHBIX JHUCTAHIIMOHHOTO 30HIMPOBAHUS
3emuu (https://kstu.kg/).

B Kbeipreisckom HanuoHanbHOM yHHBepcuTeTe umeHu JK. bamacareina mpu HMHctuTyTe
(byHIaMEHTAJIbHBIX ~HayK JIeHCTBYeT Hay4HO-MCCJIEeOBaT€IbCKUNA IEHTP HCKYCCTBEHHOIO
UHTEIJIEKTa. B cTpyKType 1ieHTpa npeacTaBieHbl 1abopaTropyun UCKYCCTBEHHOTO MHTEIUIeKTa U Big
Data, poGororexnuku u R&D, 4To cBUIETEIBCTBYET O CTPEMIICHUH CBA3aTh UCCIIEI0OBAaHUA B 00J1aCTH
WU ¢ poboTtoTexHukoi n npaktruueckumu texuonorusimu (https://kstu.kg/).
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B Omickom rocynapcTBEHHOM YHHMBepcUTeTe co3naH HayuHo-uccnenoBaTenbCKUH MHCTUTYT
HAHOTEXHOJIOTMM M UCKYyCCTBEHHOro uHreiuiekra uMmeHn H. Mcanosa. Cpeam ero 3agad ykasaHo
IIPUMEHEHUE MOZENEd U aJrOPUTMOB MCKYCCTBEHHOIO MHTEJUIEKTa IIPU  MCCIEI0BAaHUU
KOMITO3ULIMOHHBIX MaTepHaJIoB, a TakXke ucnoib3zoBanue MU npu m3ydyeHMn mareMaTHyecKHX
MoJieJieil HeypaBHOBEIIEHHBIX BUOPALIMOHHBIX MAIIMH WJIM MOOMIIBHBIX pOOOTOB. DTO HaNpaBICHUE
HanpsAMYIO CBSI3aHO ¢ (PU3NYECKUM MOJEIUPOBAHHEM, ITIOCKOJIbKY CBOMCTBAa MaTepUalloB, BUOpaLuu
U JBIDKCHHE DPOOOTOB OINMUCHIBAIOTCS (U3NUYECKMMHU 3aKOHAMH. B aHamuTHuUecKkoM Marepuane
Bcemupraoro 6anka 3a 2025 r ormeuaercsi, uto Al-coobmiectBo B KbIprei3ctane pacter, oJHAKO
BO3MOXXHOCTH (DyHJJTaMEHTAJIbHBIX MCCIEJ0BaHUI B 00JIACTH CKYCCTBEHHOI'O MHTEIIJIEKTA U HAyKU O
JAHHBIX OCTAIOTCSl OrPaHMUYCHHBIMH. TaKKe YKa3bIBalOTCA MPOOJIEMBl, CBSI3aHHBIE C BBICOKON
CTOMMOCTBIO BBICOKOIIPOM3BOIUTENBHBIX BBIYMCIUTENBHBIX pecypcoB, Takux kak GPU, a taxxke ¢
JOCTYITHOCTBIO ¥ KaU€CTBOM JIaHHBIX [§].

JHannas curyarus umeeT 1yt Kelpreizcrana aBosikoe 3Hauenue. C ogHoi cTopoHsl, B chepe M
U (U3MYECKOTO MOJAEIMPOBAaHUS CYLIECTBYIOT MH(ppacTpykTypHble orpanuuenus. C napyroi
croponbl, Keiprencran Omaromaps ropHoMy penbedy, CEeHCMHUYECKOW aKTUBHOCTH, BOJHO-
SHEPreTHYECKUM pecypcaM W KIMMAaTHYeCKUM OCOOCHHOCTSM TIIPENCTAaBIsIET CO00M BaKHYIO
IpUPOAHYIO JlabopaToputo i ¢usznyeckoro mozaenupoBaHusa. B Keipreiscrane cymiectByer
HECKOJIBKO HANpaBlICHUI, B KOTOPHIX NMPUMEHEHUE HCKYCCTBEHHOI'O MHTEIIEKTa B (PU3UUYECKOM
MOJICIIMPOBAHUH SABJISIETCS OCOOCHHO MEPCIEKTUBHBIM.

CelicMoiiorust 1 MOJEJIMPOBAHUE 3eMIIETpACEHUN. KbIprbI3cTaH pacronokeH B CEHCMUYECKU
akTUBHOM peruoHe. M1 MoxkeT npuMeHAThCS 171 aHaIu3a CECMUYECKUX BOJIH, ONPEEIICHUs o4ara
3eMJIETPSCEHHUS] U MOJEIMPOBAHMs 30H PUCKa Ha OCHOBE MCTOPUYECKUX JaHHBIX. Dusndeckoe
MOJICIMPOBAaHKME B JJAHHOM ClIydae CBSI3aHO C PacHpOCTPAHEHHUEM BOJIH, BBIJCJIIEHUEM SHEPIUU U
CBOMCTBAMHU 36MHOM KOPBI.

I'mpposHepreTuka W BO#HBIE pecypchl. [MOposHEpreTHka 3aHMMAaeT BaXXHOE MECTO B
Keipreizcrane. U MmoxeT criocoOCTBOBAaTh MPOTrHO3UPOBAHUIO BOAHBIX MOTOKOB, TasHUS JIETHUKOB,
peXKMMa BOJOXpPaHWIMIL W MPOU3BOACTBA »HHEpruu. B 3ToM HampaBieHun (¢uznyeckoe
MOJIEIMPOBAHKE CBA3AHO C JUHAMMKOM JKUIKOCTEH, TEMII00OMEHOM U KIMMATHYECKUMU (PaKTOpaMH.

Kmumar n nennuku. TasgHue nenHuxkoB wumMeeT A KbIprel3cTaHa 3SKOJOTMYECKOE U
sKOHOMHYeckoe 3HaueHue. MM cnocoOeH aHanmu3upoBaThb CHYTHUKOBBIE —HM300pa)KeHus,
TEeMIIEpaTypHBIE JaHHbIE U AMHAMUKY O0CaJKOB, MOAEIUPYS U3MEHEHUs JIETHUKOB. To, 4TO B HAy4HBIX
HanpasneHusix KI'TY npenycmorpeHa 1mugpoBas o00paboTka JaHHBIX — JUCTAHIIMOHHOTO
30HAMPOBAHMS 3€MIIH, CO3/1a€T BaXKHYIO OCHOBY JUJISl pPa3BUTHS JaHHOTO HAIPABIICHUS.

MarepuanoBeicHi€ M HAHOTEXHOJIOIMHM. MHCTUTYT HAHOTEXHOJIOTMH M HCKYyCCTBEHHOI'O
untemnexkra Owl'Y o0o3Haumn npuMmeHeHue moxeneil m amroputmoB MU mpu uccnenoBanun
KOMITO3UILIMOHHBIX MaTepuajoB KaK OJHY M3 CBOMX 3ajad. OJTO BaXXHO JJISi CTPOMUTENbHBIX
MaTepHajoB, TOPHOJOOBIBAIOIIEH MPOMBINUIEHHOCTH, JHEPreTHYECKOro 00OpyAOBaHHS U
MH)KEeHEpHBIX KoHCTpyKuui (https://www.oshsu.kg/ru).

OOpa3oBanue M BUpPTyaJbHbIe JlabopaTopuu. VICKYCCTBEHHBIH HWHTEIUIEKT  MOXKET
CHOCOOCTBOBATh CO3/1AHUIO BUPTYAJIbHBIX JJa00PaTOPHil, CUMYIIALUN U UHTEPAKTUBHBIX MOJIENIEN TPU
npenoaaBanuu usuku. Hanpumep, yuammiics Win CTyA€HT MOKET HaOIIOAATh SIEKTPUUYECKOE MOJIe,
MEXaHNYECKOE JBUKECHUE, TIPEJIOMIIEHHE CBETA WIN TEIUIONPOBOJHOCTH B KOMIIBIOTEPHOW MOJEIH.
3TO 0COOEHHO MOJE3HO Uil Y4YeOHBIX 3aBEIE€HHM, MCHBITHIBAIOLIMX HEIOCTATOK JIAOOPATOPHOTO
obopynosanus [1, 4, 6].

[Ipu ncronb30BaHUM UCKYCCTBEHHOTO MHTEJUIEKTAa B HAyYHBIX MCCIIEAOBAHUAX BAKHYIO POJIb
UTpalOT 3THUYECKas M METOAOJIOTHYECcKass OTBETCTBEHHOCTh. B Hay4yHO-00pazoBarenbHOI cpene
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KeIprei3cTana mMoOmuepKUBAIOTCS BOMPOCH MH(GOPMAIIMOHHONW O€30MacHOCTH, aKaJIeMHYECKOU
10OPOCOBECTHOCTH, IMTPO3PAYHOCTH U KOPPEKTHOTO YKa3aHUsI HICTOUHUKOB Npu npuMeHenuu MU [§].

[Tpu ucnions3zoBannu U B puzndeckoM MOJIEIMPOBAHIH HEOOXOMMO COOIIIOAATH CIEAYIOIIHNE
TpeOOBaHUsA: MOAETh HE JOJDKHA MPOTUBOPEUUTH (PU3MUECKUM 3aKOHAM; MOJTYYEeHHBIC PE3yJIbTaThl
JOJKHBI CONOCTABJIATHCA C SKCHEPUMEHTAIbHBIMM WJIM TEOPETUYECKMMH JTaHHBIMHU; UCTOYHUKH
WCIIOJIb30BaHHBIX JAHHBIX JTOJKHBI OBITh YETKO yKa3aHbI;, pe3yJbTart, MOy4YeHHBIH ¢ momoiisio U1,
CIIe/lyeT paccMaTpuBaTh HE KaK «aOCONIOTHYIO MCTHUHY», a KaK HAay4YHBIH MPOTHO3; HEOOXOAMMO
YKa3bIBaTh IIOIPEIIHOCTh, OFPAaHUYEHHS U YPOBEHb 1IOCTOBEPHOCTU MOJenH [2, 3, 7].

Ha wmeponpustuun Al for Science, opranmszoBanHom WuctutyTrom Anana TwropuHra,
HCKYCCTBEHHBI MHTEIJICKT TAKXKE PACcCMaTpUBAETCS KAK TEXHOJIOTHs, BIMSIOIIAs Ha CTPYKTYpPY
HAy4YHOI'O MCCJIEZIOBaHUS U OTKPBIBAOIAsl HOBBIE BO3MOXXHOCTH ISl HAYUHBIX OTKPBITUH [9].

3axnouenue

HckyccTBeHHBI MHTEIUIEKT OTKPBIBAET HOBBIE BO3MOXKHOCTH JJISI Pa3BUTHS (PUIUUECKOTO
MonenupoBanus. OH 103BOJIIET OBICTpee MOAETUPOBATh CJIOXKHBIE (PUIUYECKUE CHUCTEMBI,
aHAM3UPOBATh OOJIBIINE OOBEMBI TAaHHBIX, (POPMUPOBATH MPOTHO3HI HA OCHOBE HETIONHBIX JAHHBIX
U O0beAMHATH (HU3UYECKHE 3aKOHBI C MAIIMHHBIM o0ydeHuMeM. B wmupoBoi mnpaktuke MU
JEMOHCTPHUPYET 3HAYUTEIbHBIC PE3ylbTaThl B TaKMX OONACTAX, KaK MPOTHO3MPOBAHME IOTOIBI,
MaTepuaioBefeHre, Ouodu3uKa, KBAHTOBBIE CHCTEMbl M HMHXXEHEpHble cumynauuu. [ns
Keipreizctana 1aHHOE HampaBlieHHE SBISETCS OCOOCHHO akTyaslbHBIM. [OpHBINA penbed CTpaHbl,
CEHCMHYECKass AaKTHUBHOCTb, THUIPOOHEPreTHUUECKUN IOTEHLMAJ, JEAHHUKH M KIMMaTH4YECKHE
OCOOCHHOCTH TMPEACTABISAIOT COOOW BaKHbIE OOBEKTHI MM (U3NYECKOTO MOAETUPOBAHUS.
CoznaBaembie B KHY, KI'TY, Oml'Y u npyrux y4eOHBIX 3aBeJEHUSX HEHTPHI 10 UCKYCCTBEHHOMY
UHTEJJIEKTY, pOOOTOTEXHUKE, CUMYJISIIUOHHOMY MOZEIMPOBAHUIO U HAHOTEXHOJIOTUSM ITOKa3bIBAIOT,
YTO JAHHOE HAlpaBICHHUE MMEET MEepPCHEKTUBbI pa3BuUTUA. OJHAKO JJIs pa3BUTHUSA 3TOW 00JIacTH B
Keipreizcrane HeoOX0UMBbI BEICOKOTIPOU3BOIUTENBHBIE BHIUUCIUTENbHBIE PECYPChI, KAUY€CTBEHHBIS
OTKpPBIThIE JaHHbIE, MOATOTOBKA CHEIMAIMCTOB, MEXAYHAPOJHOE COTPYIHUYECTBO U COOIIOIEHUE
Hay4YHOHU 3TUKU. VICKyCCTBEHHBIN MHTEJUIEKT HE 3aMeHsIeT (Pr3MUeCcKoe MOJIETMPOBAHHE; OH SIBIISIETCS
HOBBIM HAayYHBIM HHCTPYMEHTOM, KOTOPBIA IOMOraeTr mIyOxe MOHMMAaTh (PU3MUECKHE 3aKOHBI,
ONTUMU3UPOBATH SKCIIEPUMEHTBI U YCKOPATH MPUHATHUE HAYYHBIX PEILICHUM.
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PA3PABOTKA AJJAITUBHOI'O BEB-UHTEP®ENHCA HA OCHOBE REACT.JS
N TYPESCRIPT KAK ®AKTOP INOBBIINEHUSA S9OPPEKTUBHOCTHU
IJEKTPOHHOI KOMMEPIIMH KOMITBIOTEPHOM TEXHUKH
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DEVELOPMENT OF AN ADAPTIVE WEB INTERFACE BASED ON REACT.JS
AND TYPESCRIPT AS A FACTOR IN IMPROVING THE EFFICIENCY
OF E-COMMERCE FOR COMPUTER EQUIPMENT
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Annomayusa. CTaTbs OCBAIIEHA BOIIPOCAM MTPOSKTUPOBAHUS M pa3pabOTKU aJaliTHBHOTO BeO-
uHTepdeiica CHCTEMBI BIEKTPOHHOH KOMMEPLIHH KOMIBIOTEPHOW TEXHHUKH C HPUMEHEHHEM
oubnuorexku React.js u s3pika TypeScript. PaccMmaTrpuBaeTcs B3aMMOCBSI3b MEXKIY KauyeCTBOM
MOJIb30BATENILCKOTO MHTEpdeiica 1 KOMMEPUYECKUMH TOKa3aTeNIMA WHTEPHET-Mara3uHa, Mpexie
Bcero k03 (puireHToM KOHBEPCUU U CPETHUM BpeMeHeM opopMileHUs 3aka3a. B pabore obocHOBaH
BBIOOpP TEXHOJIOTHYECKOTO CTEKa /Ui (PpOHTEHA-pa3pabdOTKH, OMMCaHA apXUTEKTypa KOMITIOHEHTOB
MIPUJIOKEHUS U pean3alysl aJlalTUBHOW BEPCTKU C YUETOM CHEUM(PHUKU KaTaniora KOMIBIOTEPHON
TexHuKd. [IpoBeseHa cpaBHMTENbHAs OLEHKA MPOU3BOJUTEIBHOCTH MPHUIIOKEHUS 10 U IOCIHe
BHE/IpeHMs aJlanTUBHOrO MHTepdeiica Ha ocHoBe React.js. Pe3ynbTarsl nmokasaiu, 4To mepexoj Ha
KOMIIOHEHTHYIO apXHUTEKTypy ¢ Hucrosb3oBaHueM React.js n TypeScript mo3Boiami CyIiecTBEHHO
COKpaTUTh BpeMs 3arpy3KH CTPAHHUI] KaTajora, HOBBICUTh KOHBEPCUIO MOOMIIBHBIX MOJIb30BaTENIEN U
CHU3WTH TOKa3zaTelb OTKa30B. llomydeHHBIE MaHHBIC TMOATBEPXKIAIOT, YTO TPAMOTHBLINH BBIOOP
MHCTPYMEHTOB (DPOHTEHI-pa3pabOTKH MOMKET OKa3blBaTh HEMOCPEACTBEHHOE BIMSIHHE Ha
3¢ (HEKTUBHOCTD MPOJIAXK B CETMEHTE KOMITBIOTEPHON TEXHUKH.

Abstract. The article deals with the design and development of an adaptive web interface for a
computer equipment e-commerce system using the React.js library and the TypeScript language. The
relationship between user interface quality and the commercial performance of an online store is
examined, with a particular focus on conversion rate and average order completion time. The study
justifies the choice of the frontend technology stack, describes the component architecture of the
application, and the implementation of an adaptive layout tailored to the specifics of a computer
equipment catalog. A comparative evaluation of application performance was carried out before and
after the introduction of the React.js-based adaptive interface. The results showed that the transition
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to a component-based architecture using React.js and TypeScript led to a significant reduction in
catalog page loading times, an increase in mobile user conversion, and a decrease in the bounce rate.
The findings confirm that a well-informed choice of frontend development tools can have a direct
impact on sales efficiency in the computer equipment segment.

Kntouegvie cnosa. amantuBHbIl BeO-uHTEpdeEc, 3IEKTPOHHAS KOMMEPLHUs, KOMIIbIOTEpHAas
TEXHUKA, KOMIIOHEHTHAsI apXUTEKTYpa.

Keywords. adaptive web interface, e-commerce, computer equipment.

PbIHOK 5371€eKTpOHHON KOMMeEpHMU B cTpaHax LleHTpanbHON A3UM TEpekKUBACT MNEPHUOJ
WHTEHCHUBHOTO pocTta. [0 TaHHBIM OTpacieBbIX aHATUTHKOB, 3a mepuos ¢ 2021 r mo 2024 r oobem
OHJIaliH-TOproBiau B KeIprbi3cTaHe yBEIWYMIICS IOYTH BIBOE, IIPUUEM CETMEHT KOMIIBIOTEPHOMN
TEXHUKHU U KOMIUIEKTYIOIIMX IEMOHCTPUPYET OAHY U3 HarloJiee BBICOKUX AUHAMUK [1].

Bwmecte ¢ TeM OONBIIMHCTBO PETMOHATBHBIX HHTEPHET-Mara3nHoB MPOJIOKAIOT UCIOIb30BATh
yCTapeBIIHe NOAXO0bI K OCTPOSHHUIO MOIh30BATENbCKUX HHTEP(HEHCOB, YTO HEraTUBHO CKa3bIBACTCS
Ha KOMMEPUYECKHMX I10Ka3aTessiX M, B KOHEYHOM CYETE, Ha KOHKYPEHTOCIIOCOOHOCTH TOPIOBBIX
wiomaaok. OCOOEHHOCTh TOPTOBIN KOMIIBIOTEPHON TEXHUKOM COCTOMT B TOM, YTO MOKYyIaTeNb, KakK
MIPaBWJIO, OMEPUPYET OONBIINM KOIUYECTBOM TEXHUUYECKUX XApPAKTEPUCTUK, CPABHHUBAET ICCATKU
MO3UIUI U 0XKHUAAET OT uHTepdeiica ObICTPOil HUIBTpaIK, YIOOHOTO OTOOpaXKeHHs crienuuKaui
u OecriepeboiHOl pabOTHI HA JTFOOOM YCTpOUCTBE [2].

Ecnu nnTepdeiic He crpaBiseTcsi ¢ 3TUMH 33aJadaMu, MOJIb30BATENb YXOIUT K KOHKYPEHTY, U
HUKaKas IIeHOBas IMOJMTUKA 3Toro He kommneHcupyet. [lo omenkam Baymard Institute, cpemnwmii
MOKa3aTellb OTKAa30B OT KOP3MHBI B MUPOBOM €-commerce npeBbiaetT 69%, u 3HauuTeNbHas 4acTh
OTKa30B CBs3aHa UMEHHO ¢ mipoOnemamu ro3aommutu (https://707.su/Cbxo).

CoBpemeHHble  (QpelMBOpPKH  (GPOHTEHA-pa3pabOTKU  MpeAsiaraloT  MHCTPYMEHTapui,
CIOCOOHBIN KapIMHAIBHO U3MEHUTH cuTyaruio. bubnuoreka React.js, pazpaborannas Meta (panee
Facebook) u mmpoko npumeHsiemasi B MUpOBOI MTPAKTUKE CO3/1aHUS BEO-TIPUIIOKEHUH, OTUpaeTcs Ha
KOMIIOHEHTHYIO MOJ€Ib, BHUpTyalbHbli DOM u [exnapaTUBHBIM TMOAXOA K  OINKCAHUIO
MOJIH30BATENbCKUX UHTEp(dEcoB [3].

B coueranun c s3pikom TypeScript, KOTOpblii oOecrieyMBaeT CTAaTHUECKYHO TUIHU3ALUI0 U
MOBBIIIAET HAJIEKHOCTh KOJOBOM 0a3bl, React.js ¢opmupyer cTek, OoTBedarouIuii TpeOOoBaHHUAM
MIPOMBILIIEHHON (pOHTEHI-pa3paboTkH [4].

Bwmecte ¢ TeM B pyCcCKOSI3bIUHOM Hay4HOM JTUTEpAType BOIPOC O BIUSIHUM BbIOOpA KOHKPETHOTO
¢dpeliMBOpKa Ha KOMMEPUYECKYI0 3(h(hEeKTUBHOCTh MHTEPHET-Mara3uHa McclieloBaH (parMeHTapHO.
BonpimHCTBO MyOIMKaLUil OrpaHUYMBAIOTCS TEXHUUECKUM OMKMCcaHneM (GpelMBOPKOB 0e3 MPUBSI3KU
K OuszHec-MeTpukaMm, JHOO paccMaTpUBalOT €-CoOmmerce B IIeJIOM, HE YYWUTHIBas CHEHUPHUKY
TOBApHBIX KaTETOpUH C BHICOKON MHPOPMAIIMOHHOW Harpy3koi [5].

310 co3naer nmpobes, KOTOPBIN JaHHas CTaThs MPU3BaHA YACTUYHO BOCHOIHUTH. L{enb paboTel
3aKJII0YaeTCsl B IPOSKTUPOBAHUY U peajM3alliy aalTUBHOTO BeO-uHTepdeiica MHTepHeT-Mara3uHa
KOMIIBIOTEpHON TeXHUKH Ha Oa3e React.js u TypeScript ¢ mocnenyromnieil OleHKOW ero BIUSHUS Ha
KJIOUEBbIE KOMMEpPUYECKHE MTOKa3aTelu.

Mamepuan u memoOost ucciedoeanus
Hacrosmiee wuccienoBaHue NpPOBOAMIOCHE Ha 0as3e JIEHCTBYIOIIEro HMHTEpHET-Mara3uHa
KOMITbIOTEPHOM TEXHUKH, pacroioxkeHHoro B ropone Omr (Keipreizcran). Marasud ¢gyHKIMOHUpPYET
¢ 2015 r u oOcoyXUBaeT Kak POSHUYHBIX, TaK U MEJIKOONTOBHIX MOoKynareneid. Karaior Ha MOMeHT
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nccaenoBanus coaepskan 6onee 1200 ToBapHBIX MO3UIINMN, pa30UTHIX MO 14 OCHOBHBIM KaTETOPHSIM:
MIPOIIECCOPHI, BUCOKAPTHI, MATEPUHCKHUE TIATHI, ONlepaTuBHAs MaMsTh, Hakonutenu (SSD u HDD),
OJIOKM THUTaHUs, KOPIyCa, CUCTEMBI OXJIAXKICHHsI, MOHUTOPHI, niepudepus, cereBoe 000pynoBaHue,
Ka0eJu U aJlanTepbl, IPOrpaMMHOE 00ECIIeYeHNE 1 TOTOBBIE COOPKH.

Hcxonnas Bepcusi MHTepHET-MarazuHa Obuia moctpoeHa Ha CMS WordPress ¢ mmaruHOM
WooCommerce u TemMoii, pa3paboTaHHO# cTopoHHUM noApsaunkoM B 2020 roxy. aTepdetic He ObLT
a/IalTUPOBAH TMOJHOCTHIO TI0J] MOOMJIBHBIE YCTPOMCTBA: HA dKpaHaX MIMPUHON MeHee 768 mukcenei
SNIEMEHTHl (pUIbTpauu, TaOMUIBl XapaKTEPUCTHK M KAPTOUYKH TOBapa — OTOOpakaauch ¢
TOPU30OHTAJILHOW MPOKPYTKOM, KHOMNKU J00aBlIeHHUS B KOP3UHY NEPEKPBHIBAIUCH JAPYyTUMU
slIeMEHTaMHU, a 0(opMIIeHHE 3aKa3a TPebOoBaIo OT MOOUIILHOTO MOJIb30BaTeNd B cpegHeM 11 Haxaruit
(mpotus 6 Ha neckromne). [To naHHBIM BHYTpeHHEH aHanuTHKHU (AHaekc.MeTpuka) 1051t MOOUITBHOTO
Tpaduka cocrapisia 58%, HO KOHBEPCHS MOOMIIbHBIX TOJb30Bareleil B 3,4 pa3a HIKE JECKTOITHOM.

s pemienus o003HAUYEHHBIX MpoOieM Oblia CHPOEKTHPOBAHA HOBAask KIMEHTCKas 4acTh
npunoxkenus: Ha React.js (18.2) u TypeScript (5.3). CepBepnas uacts (APl nHa Node.js ¢ 6a3oi
naHHblX PostgreSQL) — ocramack 0e3 CyIIECTBEHHBIX H3MEHEHHH. DTO TMO3BOJIWIO YI00HO
n305upoBath 3PpPexT oT 0OHOBICHUS GPOHTEHIA.

Metononoruueckas pamka pabOThl BKJIIOYala HECKOIbKO KOMIIOHEHTOB. Ha orame
MPOEKTUPOBAHUS TPHUMEHSUICS METOJA JEKOMIIO3ULMKM uHTepdeiica Ha He3zaBucuMble React-
KOMITIOHEHTBl — apXWUTEKTYPHBIA TMOAXOH, CACIAHHBIA C OMNOPOM HA NIPUHLMI EIUHCTBEHHOU
orBercTBeHHOCTH (Single Responsibility Principle). B kauecTBe XpaHUIHINa COCTOSHUS IPHIIOKCHUS
HCIIONb30Baach KoMOMHaIus JiokambHOro cocrosHus (React useState/useReducer) s
KOMITOHEHTHOTO ypPOBHS U IJI00anbHOrO cTopa Ha 6a3e Zustand ansi CKBO3HBIX JaHHBIX (KOp3MHA,
aBTOpH3aIys, GUIBTPHI KaTanora) [6]. CBs3bIBaHHE MEXITy CTPAHHUIIAMU OBLIIO OPTaHU30BAHO Yepe3
React Router v6.

AnantuBHOCTh wuHTepdeiica JocTuranach 3a CYET BBEACHUS TPEXypPOBHEBOM CHCTEMBI
breakpoints: a5 MOOUIBHBIX YCTPOUCTB (1m0 576 px), miuaHmeroB (577-992 px) u geckroma (OT
993 px). Ctunuzanus OCyIeCTBISIIACEH ¢ TOMOIIIbI0 CSS-Moyei, 4To UCKITI0YaeT KOH(PIUKTHI UMEH
1 U30JIUPYET CTUIIM OTJEJIbHO Ha YPOBHE KOMIIOHEHTOB. J[J1s ClIO’KHBIX Tabnuil crienuukanuii Obuia
peann3oBaHa MEXaHHKa TOPU3OHTAIBHOTO CBaila C BHU3YyaJbHOM WHIWKAIMEH MPOKPYTKH, UYTO
CYLIECTBEHHO oOTInM4aerca oT mpoctoro overflow-x: scroll, KOTOpbIii UTHOpPHUPYET KOHTEKCT
B3aMMO/JICHCTBUS HA CEHCOPHBIX YCTPOMCTBAX.

Onenka s3(pdexTuBHOCTH HOBOTO MHTepdeiica mpoBoauiaack MerogoMm A/B-tectupoBanus B
TeueHue 8 Henenb (¢ 15 auBaps mo 10 mapra 2025 rona). Tpaguk paBHOMEPHO NENUIICS MEXKIY
crapoil (KOHTpoJbHas rpymnmna, n=4280 ceaHcoB) U HOBOW (IKCIEpUMEHTaNbHas rpymna, n=4350
ceaHcoB) BepcusiMH caiiTa. Cpenu OTCIIEKMBAaEMBbIX METPUK: KOHBEpcHs (OTHOILIEHHE 4YHUCIa
0(OpMJICHHBIX 3aKa30B K YHCITY YHUKAJIBLHBIX CEAHCOB), MOKa3aTeNb 0TKa30B (bounce rate), cpeaHee
BpeMs 3arpy3Kku cTpaHullsl (o ganHbM Lighthouse), cpegHee 4ucio MPOCMOTPEHHBIX CTPAHHUIL 32
ceaHc u cpenHuil uek. CTaTucTrdeckasi 3HAYMMOCTD Pa3Inuuil POBEPsIach KPUTEPUEM XU-KBaApar
i KoHBepcuu U U-kputepueM MaHHa-YUTHU AJ1 HENPepBIBHBIX MeTpHK (p<0.05).

Pesynomamot u ux oocysxcoenue
Apxurektypa mnpuwiokeHus. CropoektupoBaHHoe React-mpunokenue Brimrouaer 47
MEPEUCIIONIb3YEMBIX KOMIIOHEHTOB, CTPYIIITUPOBAHHBIX B YeThipe ypoBHs: Ul-mpumutuss (Button,
Input, Badge, Spinner — 12 xommnoHeHTOB), coctaBHble koMnoHeHTHl (ProductCard, FilterPanel,
SpecTable, Cartltem — 15 xommoneHnToB), ctpanuunble komrmoHeHTHl (CatalogPage, ProductPage,
CartPage, CheckoutPage u np. — 9 xommnoHeHToB) U KoHTeWHepbl-00epTku (Layout, AuthGuard,
ErrorBoundary — 11 xomnonentoB). Takas wuepapxus oOecneyuBaeT MacIITaOUPYeMOCTh:
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no0aBjieHHe HOBOM TOBapHOM KaTeropuu He TpeOyeT HamucaHWs HOBOTO KOJa JUIsl OTOOpakKeHus,
JOCTAaTOYHO omucaTh KoHpurypamuto GuasTpoB B JSON-dopmare.

Tunu3zanus yepes TypeScript mo3Bommia popMann3oBaTh KOHTPAKTHI MEXAY KOMIIOHEHTAMH U
CYIIECTBEHHO COKPAaTUTh YHCIIO OMIMOOK Ha ATarne pa3padoTKu. [ ka0l CyIHOCTH MPeAMETHON
obnactu (Product, Category, Cartltem, Order) Obutn ompeseneHsl HHTEP(EHCH, YTO HE TOJBKO
MOMOIVIO TMpPH HAMKCAaHWUU KOJa, HO W MOCIYXHUJIO CBOE0Opa3HOH JOKyMEHTalued i 4JICHOB
koMaH bl Hioke mpuBeneH gpparMeHT TUIHM3aUd OCHOBHOM CYIIIHOCTH Karajora:

/I types/product.ts
export interface Product {
id: string;
name: string;
category: CategorySlug;
price: number;
oldPrice?: number;
images: string[];
specs: Record<string, string | number>;
inStock: boolean;
rating: number;
reviewCount: number;
}
export type CategorySlug =
| "cpu" | "gpu" | "motherboard" | "ram"
| "ssd" | "hdd" | "psu" | "case"
| "cooling" | "monitor" | "periphery"
| "network" | "cables" | "builds";

Kaxnoe mnone unTepdeiica Product cTporo TUNHM3MpOBaHO, a TMOJ€ SPECs HCHOJIb3YeT
0000mennyo 3anuck Record<string, string | number>, 4To MO3BOJISET EAMHOOOPA3HO 0OpaOATHIBATH
crelu(pUKaU TOBAPOB Pa3HbIX KaTerOPUM — OT TAKTOBOM 4acTOTHI MpoIieccopa A0 JUIMHbBI KaOes.
OnunonansHoe nose oldPrice (¢ monugpukaropom?) MOSBIAETCS TOJIBKO y TOBAPOB CO CKUAKOH, U
komnoHeHT ProductCard yuuThIBaeT 3T0 mpH OTPUCOBKE, OTOOpaxkas 3a4epKHYTYIO IIEHY PSJIOM C
aKTyaJIbHOU.

Peanuzanus anantuBHoro wuHrepdeiica. KiroueBbIM BBI30OBOM IpU  MPOEKTUPOBAHUU
aJlanTUBHOM Bepcuu cTana paboTa ¢ KaTajaoroM, KOTOPbIM COEepKUT OONIBIIOE KOTMYECTBO (DUIIBTPOB
1 TaOIMYHBIX JaHHBIX. Ha neckrome maHenb QUIBTPOB PacloNOXeHa CIeBa OT CIHCKAa TOBApOB U
3aHUMaeT mnpumepHo 25% mMpuHbl 3KkpaHa. Ha MoOOWIBHBIX yCTpoWcTBax 3Ta IaHEb
TpaHchopMUpPyeTCsl B BBIIBWKHOW drawer, BBI3BIBAEMBbIM MO HaXKaTHIO KHONKH «DUIBTPB» B
BepxHeil uactu skpana. [lepexon Mexxay pexxumMaMu peann3oBaH yepes Xyk useMediaQuery, KoTopbIii
OTCJIEKHMBAET TEKYILIYIO IIMPUHY Viewport U NepesaeT COOTBETCTBYIOIIEE 3HaUEHUE Yepe3 KOHTEKCT
React.

JIyst KapTOYKHM TOBapa B Karajiore pa3pabOoTaHbI JBa BapuaHTa oToOpakeHUs. B neckromHom
peXHUME KapTOdyKa COACPKUT MUHHUATIOPY H300pakeHus, Ha3BaHUE, KpATKUE XapaKTePUCTUKU
(mpoueccop: AApo, YaCTOTa; BUAEOKapTa: 00beM MaMATH, TUIL; U T.1.), EHY, PEUTHHT U KHONKHU «B
kop3uHy» U «CpaBHUTH». B MOOWUIBPHOM peXHME KapTOYKa YMPOINASTCS: XapaKTePUCTUKU
yOuparoTcsi, 0CTaloTCs TOJIbKO M300pakeHue, Ha3BaHUE, 1I€Ha U KHOIKa J0OaBJIeHUs B KOP3UHY, a
JOCTYT K MOAPOOHBIM XapaKTEPUCTUKAM MPEIOCTABISIETCS PU MIEPEX0/Ie Ha CTPAHUILY TOBapa. ITo
pelieHre ObUI0 MPUHATO MOCIE aHAIN3a MOBEJCHUS MOOMIIBHBIX TOJIb30BaTeNIel, KOTOPbIH MMoKa3al,
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410 MeHee 8% M3 HUX UCIOJIBb3YIOT KPAaTKUE XapaKTEPUCTUKH B KaTajore JUls MPUHITUS PELICHUS O
MOKYTIKE.

Oco0oro BHUMaHMS 3aCIIy’KHBAeT peann3alus KOMIIOHEHTa CpaBHEHU ToBapoB. Ha neckrone
TabJMIa CPaBHEHUS OTOOPAKAETCSl B KIIACCHYECKOM TaOIWYHOM BHJIE C (PMKCHPOBAHHBIM TEPBBIM
crosnb1oMm (Ha3BaHUs mapaMeTpoB). Ha MOOMIIBHBIX yCTpOMCTBax Ta jke MH(POPMAIHS IpeICTaBIeHa
B (hopMaTe KacKaHBIX KAPTOUEK: ITOJIH30BATENb BUANUT OJMH TOBAP LIETUKOM U MOXKET MEPEKITI0YaThCs
MCKAY TOBapaMu CBaf/'IHOM, IIPpU 3TOM pa3JIUIUA B XapaKTCPHUCTHUKAX BU3YAJIbHO BBIACIIAIOTCA HIBETOM.
Takoii moxxo] NPUHIMIAATBHO OTIIMYAETCS OT MPOCTOTO MACIITA0OMPOBAHUS JECKTOMHON TaOIHIIbI
Y YUYUTHIBACT KOTHUTUBHBIC OCOOEHHOCTH BOCIIPUATHS HHPOPMAIIMU Ha MaJIbIX 3KpaHax [7].

Tabmuma 1
CPABHEHUE KJIIOUYEBBIX METPUK UHTEP®ENCA JO N ITIOCJIE BHEZIPEHUM A React.js
(A/B-tectupoBanue, 8 HeJEIb)

Mempuxa WooCommerce Reactjs + TS Hzmenenue, %
(KoHmpov) (axcnepumenm)
Konsepcus obrmias 2,1% 2,8% +33,3
Konsepcus MOOUIIBHBIX 0,9% 1,1% +22.2
Bounce rate 54,3% 44.6% -18,0
Bpewms 3arpy3ku (MOOHIBHBIE), C 4.8 3,0 -37.,5
CrpaHuL 3a ceaHc 3,2 4,7 +46,9
Cpenuuit 4ek, coMm 4520 4 890 +8,2

Ananuz xommepueckux mempux. JlaHHble, TONy4YeHHble B xone A/B-tectupoBanus,
CBHJIETEJILCTBYIOT O CTAaTUCTUYECKH 3HAYMMOM YIYUIIEHUH I10 BCEM OTCIIEKUBAEMBIM I10KA3aTeIsIM
(Tabmuma 1). O6mas koHBepcus BwIpocna ¢ 2,1% no 2,8%, uto B abCOMOTHBIX mHdpax gano
npuMepHo 30 TOMOJHUTETBHBIX 3aKa30B 3a Mepuoa TecTupoBanus. Hanbonee 3ameTHOE yirydIlieHne
3a(hMKCUPOBAHO B MOATPYIIe MOOMIIBHBIX MOJIb30BaTeNNel: KoHBepcus yBennuuiach ¢ 0,9% no 1,1%
(p=0,023). XoTss B MNPOLEHTHBIX IYHKTaX HPUPOCT KaKETCS CKPOMHBIM, B OTHOCHUTEIHHOM
BBIPOXKEHHUH OH cocTaBiseT 22,2%, u Ay OusHeca ¢ eXKeMeCTIHbIM MOOMIIbHBIM Tpadukom B 2500-
3000 ceaHCOB ATO DKBHUBAJEHTHO 5-6 IOMOJIHUTENLHBIM 3aKa3zaM B Mecdll. l[lokasareinp OTKa3oB
cHusmics ¢ 54,3% no 44,6%. OcHOBHOM BKJIaJ B 3TO CHW)KCHHME BHECJA YIy4IIEHHAs CKOPOCTb
3arpy3Kd: MEAMaHHOE BpeMs IMOJHOW 3arpy3Kd CTpPaHHULBI KaTajora Ha MOOMJIBHBIX yCTPOMCTBAax
cokparuiocsk ¢ 4,8 1o 3,0 cexynnpl. [To nanubim Lighthouse, nnaexc Performance Beipoc ¢ 42 1o 78
OaitoB, mipexie Bcero 3a cuet code splitting (React.lazy + Suspense), onTuMuzanum n300paxeHHit
yepe3 ¢opmar WebP u jeHHMBOI 3arpy3kd KOMIIOHEHTOB, HaXOASIIUXCS 3a INpelesiaMd BHIUMON
obnactu sKkpaHa. KonndyecTBo MpoCMOTPEHHBIX CTPaHUI] 3a CeaHC yBelnuuuioch ¢ 3,2 1o 4,7. 910
MOXXHO OOBSCHUTH IBYMsS TpPHYMHAMHU: BO-TIEPBBIX, IEPEXOIbI MEXIy CTpaHUIamMu B SPA-
MIPUJIOKEHUH TPOUCXOAAT Oe3 MOJSHOM mepe3arpy3ku (KJIMEHTCKash MapuipyTH3alusi), BO-BTOPBIX,
YIy4IlIeHHas cucTeMa (PUIBTPAllMK U PEKOMEHIAlUN CTUMYIIUPYET MOJIb30BaTeNel MpocMaTpuBarh
6osbiie ToBapoB. CpeqHuil Yek BbIpoC Ha 8,2%, MPeanoiIoKUTEeIbHO, OTYACTH Onarogapsi HOBOMY
610Ky «ConmyTCTBYIOIIME TOBaphl», KOTOPBIN peann3oBaH Kak React-KOMIOHEHT ¢ JIMHAMUYEeCKOU
MOATPY3KOW PEKOMEHIAlM HA OCHOBE TEKYIIIEH KaTErOprH.

Texnuueckue acnekmsl npouszsooumenvhocmu. IloMuMO OHU3HEC-METPUK, OBUIM OLIEHEHBI
TEXHUUYECKHE IOKAa3aTeNIl IPOU3BOAUTEIBHOCTU NPUIOKEHMs. i1 M3MEpEeHMH HCIOIb30BAINCh
uHctpymeHTsl Chrome DevTools u Google Lighthouse (Bepcusi 11.4). Pesynbrarel cBeneHbl B
Tabmuiy 2.
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Tabmuma 2
I[MOKA3ATEJIN [TPOU3BOAUTEJIbHOCTU ITO Google Lighthouse
Tokazamens WooCommerce Reactjs + TS
Performance Score 42 78
First Contentful Paint, ¢ 32 1,4
Largest Contentful Paint, c 5,6 2.8
Time to Interactive, ¢ 7,1 33
Cumulative Layout Shift 0,28 0,04
Pasmep G6anana (gzip), Kb 1240 380

OnHOM 13 MPUYMH 3HAYUTEIBHOTO yiydnieHus nmokaszarenss Cumulative Layout Shift (¢ 0,28 mo
0,04) craso ucnoab30BaHne (PUKCHPOBAHHBIX PA3MEPOB JIJIsl KOHTEHHEPOB N300pakeHui ToBapoB. B
MCXOIHOM Bepcuu H300pakeHUs 3arpyxaiuch Oe3 ykasanus arpuOyroB width u height, urto
MPUBOJMIIO K «IIPhDKKaM» KOHTEHTA MpHU HX 3arpy3ke. B React-Bepcuu as Kaxa0ro KOMIOHEHTA
ProductCard 3amarorcst pe3epBHbie pazMepsl uepe3 CSS-cBoiicTBo aspect-ratio, a ans lazy-loaded
M300paXeHUH HCIIOJNIb3YETCsl IIEHCXOAep B BUE pa3MbITo MuHUaTIOphl (TexHuka LQIP — Low-
Quality Image Placeholder).

Pa3mep knmeHTckoro 6aHIa yaaloch COKpaTHTh Oosee yeM B Tpu paza — ¢ 1240 no 380 Kb
(gzip). DTO cTano BO3MOXHBIM Onaromapsi HeckonbkuM (akrtopam: code splitting mo mapupyram
(kaxgasi CTpaHWIIA 3arpy’KaeTcsl OTICIBHBIM YaHKOM), tree shaking Hewmcmonbp3yeMoro kojaa depes
Webpack 5, otka3 ot jQuery u ero miaruaoB (kotopbie B WooCommerce-Bepcuu 3aHUMAaIId OKOJIO
340 Kb) u nepexon na Haruabie API O6paysepoB (IntersectionObserver BMeCTO IIariHOB CKPOJLI-
anuMmanuii, Fetch API Bmecto axios mst HTTP-3anpocoB).

@parMeHT peanu3aluy JEHUBOU 3arpy3Ku CTPaHUIL Karajiora:

import { lazy, Suspense } from 'react’;

import { Routes, Route } from 'react-router-dom';

import { Spinner } from './components/ui/Spinner';

const CatalogPage = lazy(() => import('./pages/CatalogPage'));

const ProductPage = lazy(() => import('./pages/ProductPage'));

const CartPage = lazy(() => import('./pages/CartPage'));

const CheckoutPage = lazy(() => import('./pages/CheckoutPage'));

export const App = () => (

<Suspense fallback={<Spinner fullPage />}>
<Routes>
<Route path="/catalog/:category?" element={<CatalogPage />} />
<Route path="/product/:id" element={<ProductPage />} />
<Route path="/cart" element={<CartPage />} />
<Route path="/checkout" element={<CheckoutPage />} />
</Routes>
</Suspense>

)i

bnaromapst React.lazy u Suspense mpu mepBOHAYaNbHOU 3arpy3ke MOJIb30BATENb MOMydYaeT
TONBKO KOJl, HEOOXOMUMBIN Ui TeKymied crpaHuilbl. CTpaHHIIBI Karalora M KapTOYKH TOBapa,
KOTOpBIC SBIISIFOTCSI Hanboiee mocemaeMbiMu (82% Tpaduka), 3arpy)aroTcs MPUOPUTETHO, & MEHEE
BOCTpeOOBaHHBIE pa3zeiibl (KOp3ruHa, OPOpMIICHHE 3aKa3a) TOATPYKAIOTCS TI0 MEPEe HEOOXOAMMOCTH.
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KommoneHT Spinner ciayXUT HHAMKATOPOM 3arpy3Kd, 4YTO YIy4YIIAeT BOCHPUHHUMAEMYIO
MIPOU3BOAUTEIHLHOCTh M TIO3BOJISICT MOJB30BATENIO MOHATh, YTO KOHTEHT 3arpykKaercs, a He 4TO
IIPUJIOKEHUE 3aBUCIIO.

Obcyarcoenue pe3ynibmamos

[TomydeHHble pe3ynbTaThl COIVIACYIOTCS C BBIBOJAAMU psJa HCCIENOBaTENel, OTMEYaBIIMX
MIOJIOKUTENIHOE BIMSIHUE aITUBHOTO IM3aiiHA Y KOMIIOHEHTHBIX (DpEHMBOPKOB HA KOMMEPYECKHE
MoKa3aTely BeO-npuioxkeHuit 8, 9].

B yactHOCTH, pupoCT KOHBepcuu B 22-33% COMOCTaBUM C JaHHBIMH, IIPEACTaBICHHBIMU B
paboTax 1o oNnTUMHU3ALMUA UHTEPHET-Mara3uHOB B CErMEHTE AJIEKTPOHUKH, XOTS IPSIMOE CPaBHEHHE
3aTPYIHEHO Pa3INYUsIMU B UCXOAHBIX YCIOBUSX H LIEJCBBIX AyTUTOPHUSIX.

3acmykMBaeT BHUMaHUS BOIIPOC O TOM, KaKyt0 HMEHHO JIOJII0 HaOmogaeMoro 3dexra MoxXHO
OTHECTH K TEXHOJIOTMH (PPOHTEHJAa KaK TAaKOBOM, a Kakylo — K comyTcTByrommM UX-pemieHusm
(ynyuameHHast ¢puibTpanus, OJIOK peKOMEHAANNN, peau3aiiH KapTouku ToBapa). CTporo pa3aenuTh
3T (HaKTOpbl B paMKax IPOBEICHHOTO JKCIEPUMEHTa 3aTPyAHHTEIBHO, ITOCKOJIbKY HOBBIN
uHTepdeiic pa3padbaTeIBaNICS KaK EIOCTHAs CUCTeMa. TeM He MeHee, TOKa3aTelH, HeTOCPEACTBEHHO
CBSI3aHHBIE C TEXHOJIOTHEH (BpeMsl 3arpy3ku, pazmep Oanjia, CLS), 1eMOHCTpUPYIOT OJHO3HAYHOE
yAy4llIeHrue, He 3aBUCSIIee OT JU3aHEPCKUX PEIICHUH.

HyxHO TakXe OTMETHTh OrpaHWYCHHS IMPOBEICHHOTO HCcienoBaHus. Bo-mepseix, A/B-Tect
MIPOBOAMJICS. B 3MMHHIA IEPUOJ, KOTOPBIHA JUISI PhIHKA KOMIBIOTEPHONH TEXHUKH XapaKTePU3yeTCS
MOBBILIEHHBIM CIPOCOM (IIOJTOTOBKA K Y4eOHOMY ceMecTpy, OOHOBJIEHHE OOOpYHOBaHUS Iepen
HoBbiM rooM). Bo-BTOpBIX, BEIOOpPKA OrpaHUYEHa OAHUM WHTEPHET-Mara3uHOM C OTHOCHTEIBHO
HEOOJIBIIUM TPaPUKOM, YTO CHIIKAET 0000IMIaeMoCTh pe3yiasratoB. HakoHel, cepBepHas 4acTh HE
ONITUMHU3HPOBAIACH TTAPAIICITEHO ¢ PPOHTEHIOM, U B YCIOBUSIX IMUKOBBIX HArPY30K HMEHHO O9KEH]T
MOT CTAHOBHUTHCS Y3KUM MECTOM, MAacKUpPYs MOTEHIIHAIBHO Oosiee BHICOKHM 3(h(eKT oT 0OHOBIECHUS
uHTepdeiica.

Bv16o0wbi

[IpoBeneHHOE HcClle0OBaHKUE MO3BOJSET CPOPMYIMPOBATH HECKOJIBKO BBIBOJOB. Ilepexon ot
MOHONIUTHOM CMS-apXuTeKTypbl K KOMIIOHEHTHOMY React-npunoxenuto ¢ tunuzanuein TypeScript
o0ecreuns CHUKEHHE BPEMEHM 3arpy3KH CTpaHMIl KaTajora U TPEXKpaTHOE YMEHbILIEHUE pa3Mepa
KJIMEHTCKOTO OaH]y1a, 4TO IMOJIOKUTENIBHO CKa3ajoCh Ha IOJIb30BATEIBCKOM OIBITE, OCOOEHHO Ha
MOOMJIBHBIX YCTPOICTBaX.

AManTUBHBIA TOAXOA K TPOEKTUPOBAHMIO MHTep(eiica, OCHOBaHHBIH HE Ha IPOCTOM
MacIITa0UPOBaHUU JIECKTOITHOTO MakeTa, a Ha MepernpoeKTUPOBAaHUM HH(OPMalMOHHON
apXUTEKTYpbl MOJ pa3Hble (HOpM-(aKTOpPbl, TMO3BOJIMJI MOBBICUTH KOHBEPCHUIO MOOMIIBHBIX
IIOJIB30BATEIIEN U COKPATUTh I10KA3ATENb OTKA30B.

Tunu3zanus Ha ypoBHe TypeScript He TOJIBKO CHU3HJIA YUCIIO OIIHMOOK B X0/1€ pa3paboTKH, HO U
obecrieynsia Ooyiee MPO3payHyl0 KOMMYHHUKAIIMIO BHYTPH KOMaHABI 3a cyeT (hopMan3alnuu
KOHTPAKTOB MEXly KOMITOHEHTaMu 1 API.

Pesynprarel paboThl MOATBEPKIAIOT TMIIOTE3Y O TOM, YTO BBIOOpP TEXHOJIOTMYECKOTO CTEKa
(bpoHTEHI-pa3pabOTKN MOXKET OKa3blBaTh M3MEPHUMOE BIMSHUE Ha KOMMEPUYECKYIO 3PPEKTUBHOCTD
MHTEpHET-MarasuHa, U 3TOT (pakTop 3aciyXMBaeT BHHUMAaHUS KaK pa3pabOTUYMKOB, TaKk M OMU3HEC-
AQHAJIUTUKOB MPU MPUHATUU PELICHUH 0 MOJAEPHU3ALIUN TOPTOBBIX TIATHOPM.

[IepcnekTHBBI TabHENUIIErO UCCIEAOBAHUS CBSI3aHbI C HHTETPAIlUEN CEpBEPHOTO PEHICPUHTA
(SSR) uwepe3 Next.js must yayumenuss SEO-moka3zareneil, BHeIpEHHUEM MEPCOHATU3UPOBAHHBIX
PEKOMEHIaTEIbHbIX AJITOPUTMOB HA OCHOBE MCTOPUHU IPOCMOTPOB U MPOBEACHUEM aHAJIOTUYHOIO
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A/B-TecTupoBaHUsS B UHBIX TOBapHBIX KaTErOpHUSAX sl MPOBEPKH 000OIIAEMOCTH MOTYyYEHHBIX
PE3yIBTATOB.
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AJJAIITUBHASA TIEPEKOMIIOHOBKA HHTEP‘DEFIQA
MOBMWJIBHOTI'O MPUJIOKEHUSA ITPU AKTUBALIUN CEHCOPHOMU KJIABUATYPbBI
B CPEJE PASPABOTKMU UNITY

©Aobnaee M. P., ORCID: 0009-0008-2920-9496, Kpvimckuii unsiceneprHo-neoazo2udeckuti
yuugepcumem um. @. Axyoosa, e. Cumgepononwv, Poccus, ablyaev.marlen(@gmail.com

ADAPTIVE REFRAMING OF THE MOBILE APPLICATION INTERFACE
WHEN ACTIVATING THE TOUCH KEYBOARD
IN THE UNITY DEVELOPMENT ENVIRONMENT

©Ablyaev M., ORCID: 0009-0008-2920-9496, Crimea Crimean Engineering and Pedagogical
University named after F. Yakubov, Simferopol, Russia, ablyaev.marlen@gmail.com

Annomayus. PaccmarpuBaeTcs npobiaema alanTUBHOM MEPEKOMIIOHOBKH I10JIb30BATENHCKOTO
uHTepdeiica MOOWIBHOTO MPUIIOKEHHUS] MPU U3MEHEHUHU JIOCTYIIHOTO 3KPAHHOIO MPOCTPAHCTBA,
BbI3BAaHHOM IIOSIBJICHUEM CEHCOPHOM KJIaBUATypbl. AKTYyaJbHOCTh UCCIIEI0BaHUS O0YCIIOBIICHA TEM,
YTO MIPU BBOJE TEKCTA YaCTh AIEMEHTOB MHTEp(delica MOKET OKa3aThCs MEPEKPBITON, YTO CHUKACT
yao0cTBO pabOThI MOJb30BATENsl W HapyllaeT (QyHKIMOHAIBHOCTH MpuiiokeHus. Llenb paboTsl
COCTOUT B pa3paboTKe M ONMCAHWU MEXaHM3Ma aBTOMAaTUYeCKOM ajganTanuu MHTepdeiica B cpele
Unity, o0ecrneunBarollero COXpaHEHUE BUIUMOCTH U JOCTYHHOCTH 3JIEMEHTOB YIpPAaBJICHUS B
YCJIOBUSIX yMEHbIIEHUs paboueid obmacTu skpaHa. B xauecTBe OCHOBBI MPENJIOKEHHOTO MOAXO/a
HCIOJIB3YIOTCSL BCTpOEHHbIE cpejacTBa Unity, MO3BOJSIIOIIME OINPEAEIATh TEKYyIIEe COCTOSHUE
CEHCOPHOM KJIABUATYPhI U U3MEPATH 3aHUMAEMYI0 €10 00JIaCTh IKpaHa ¢ TOMOIIBIO 00BEKTOB Screen,
Camera u TouchScreenKeyboard. Ha »3Tolfi oOCHOBe BBINOMHSAETCS MEpPecYET MOJOKEHUS
UHTEepEHCHBIX AIIEMEHTOB, peaian3oBaHHbIX yepe3 Canvas u RectTransform, ¢ uamenenuem sikopeit
U CMEIICHUH B COOTBETCTBHM C HOBOM BBICOTOW BHAMMOH oOmactu. Ilpaktuueckas peanusanus
METO/Ia NOoKa3aHa Ha MpUMEpe KOMIAKTHOIO CKPHITA, KOTOPBIH COXpaHSET UCXOAHOE MOJIOXKEHHE
uHTEepEeiiCHOro KOHTeWHepa M NpHU MOSABICHUU KIABUATyphl CMEIIAET €r0 BBEpX Ha BEIWYMHY,
pPaBHYIO BBICOTE 3aHATOW 00JacTH, a IOCJIE CKPBITUS KJIABUATyphl BO3BpallaeT HHTepdeic B
ucxogHoe cocrtosHue. IlomyueHHble pe3ynbTaThl MOKAa3bIBAIOT, YTO MPEAJIOKEHHBIH CIOCO0
o0ecreurBaeT IUHAMHUYECKYIO aJanTanuio HHTepdeiica 0e3 pydyHOro mepepacrnpeneacHus
JJIEMEHTOB, COXPAHAET AOCTYNHOCTh KHOIOK M IOJIEH BBOJA, a TAK)KE MOBBIIIAET YCTOMYHUBOCTH
NPUIIOKEHUS K U3MEHEHHIO ITapaMeTpOB 0TOOpaxkaeMoro mpocTpaHcTBa. PazpaboTaHHbIN MeXaHU3M
OTJIIMYAETCS COBMECTUMOCTBIO C  pa3JIMYHBIMU  YCTPOWCTBaMH, TMOKOCTBIO  HACTpPOMKH,
BO3MOYKHOCTBIO NMPUMEHEHUs B (opMax, 4arax M JAPYTUX CLEHApHUSIX BBOAA, a TAKXKE YIydllaeT
II0JIb30BaTENIbCKUMA OMNBIT 3a CUET aBTOMATUYECKOIO IPENOTBPAILEHHUS IEPEKPBHITHS 3JIEMEHTOB
uHTepdeiica CEHCOPHOIl KiTaBUATypOH.

Abstract. This article examines the adaptive reflow of a mobile app's user interface when the
available screen space changes due to the addition of a touch keyboard. The relevance of this study
lies in the fact that some interface elements may become obscured during text input, reducing user
experience and disrupting the app's functionality. The goal of this work is to develop and describe a
mechanism for automatic interface adaptation in the Unity environment that preserves the visibility
and accessibility of controls as the screen's working area decreases. The proposed approach is based
on Unity's built-in tools, which allow one to determine the current state of the touch keyboard and
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measure the screen area it occupies using the Screen, Camera, and TouchScreenKeyboard objects.
This allows the position of interface elements implemented via Canvas and RectTransform to be
recalculated, with anchors and offsets adjusted to match the new height of the visible area. A practical
implementation of this method is demonstrated using a compact script that preserves the initial
position of the interface container and, when the keyboard appears, shifts it upward by an amount
equal to the height of the occupied area. After the keyboard is hidden, the interface returns to its
original state. The results demonstrate that the proposed method enables dynamic interface adaptation
without manually rearranging elements, maintains the accessibility of buttons and input fields, and
improves the application's resilience to changes in display space parameters. The developed
mechanism is compatible with various devices, is highly customizable, and can be used in forms,
chats, and other input scenarios. It also improves the user experience by automatically preventing the
touch keyboard from overlapping interface elements.

Kniouesvie cnosa: MOOUITbHOE TIPHIIOKEHHE, CEHCOPHAs KJIaBHAaTypa, aJalTUBHBIN HHTEpdEHcC.
Keywords: mobile application, touch keyboard, adaptive interface.

OnHOlM U3 KITIOYEBBIX 3a/lad pa3paboTKM MOOUIIBHBIX MPHIOKEHHUH SBIsieTCS oOecrieueHue
KOPPEKTHOTO OTOOpaKeHUS KOHTEHTA TNPU HM3MEHEHHH JOCTYITHOTO AKPAaHHOTO MPOCTPAHCTBA.
Haubonee yacToii NpuIMHOM €ro N3MEHEHHUS SABIISETCS aKTUBAIHSI CCHCOPHON KJIAaBUATYPHI ITPH BBOJIC
TekcTa. B oTcyTCcTBHE alanTUBHOM MEXaHUKHU YacTh HHTep(derica MOXKET ObITh CKPBITA, YTO YXY/IIIAET
MIOJIb30BaTENbCKUI OMBIT U CHUXKAET (PYyHKIIMOHAILHOCTD MpUIOKeHus [1].

B cBs3M ¢ 3THM aKTyajdbHO HCCIEIOBAHWE METOJOB aBTOMATHYECKOH IEePEeKOMITIOHOBKU
uHTepdeiica Mpu U3MEHEHUH MTapaMeTPOB IKpaHa, C aKIEHTOM Ha PEeaTU3aIfio B Cpesie pa3paboTKu
Unity — oHO# 13 Hanbosee MOMyJIApHBIX CUCTEM pa3pabOTKH KpOCCIIaT(OPMEHHBIX MPUIIOKECHUH.

B Unity toctynHoe — 3kpaHHOE POCTPAHCTBO MOYKHO AMHAMHUYECKH OTIPEEIIATh CPeICTBAMU
BCTPOEHHBIX KJlaccoB, Takux Kak Screen, Camera u TouchScreenKeyboard. Ilpu 3amycke
MIPUIIOKEHUS cUCTeMa (PUKCHPYET UCXOIHBIE pa3Mepsl pabodeii 00JacTi — MOTHBIN BUIUMBIN SKpaH,
JOCTYNHBIA 11 OTOOpaXKeHHs SIIEMEHTOB MHTepdelica. DTH MapaMeTpbl CUHUTHIBAIOTCA U
COXPAHSIOTCS B MaMATh MPUIIOKEHUS Ul JaJbHEHUIIEro CpaBHEHUS MPU U3MEHEHUH COCTOSHHSA [2,
3]

Kak TonmpKO MOJNB30BaTENh AKTHBHPYET TIOJNE€ BBOJA, OINEPAI[MOHHAS CHCTEMa BBI3BIBACT
CEHCOPHYIO KJIaBHATypy, YTO MPUBOIUT K YMEHBIIECHHUIO MOJE3HOU BHICOTHI AKpaHa. B Unity stor
nporiecc oTcinexuBaeTcs yepe3 o0bekT TouchScreenKeyboard, npegocrasnstoniuii nHGopmarmo o
COCTOSHUM KJABHATYphl M IapaMerpax oOnacTH, KOTOpPYI0 OHa 3aHMUMaeT. JEMEHT
TouchScreenKeyboard.area Bo3Bpamaer mnpsMOYTroJbHUK, COOTBETCTBYIOIIMN 3aHUMaeMOMY
HKPaHHOMY MPOCTPAHCTBY KJIABUATYphl, U €r0 BBICOTA CTAHOBUTCS KIIIOYEBBIM MapaMeTPOM IS
nepepacuera BUAUMOMN oOnactu unTepgeiica [4].

[locne ompeneneHuss HOBBIX TpaHUI] pabouell 30HBI  BBHIMNOJHAETCS  Iepepacyer
MO3UIIMOHUPOBAHUS UHTEP(PEHUCHBIX JIEMEHTOB. B OONBIIMHCTBE CiTydaeB HHTEPQEIC MPHITOKESHUS
peanu3oBaH yepes nepapxuto 00rekToB Canvas ¢ komrnonentamu RectTransform, kotropsie cogepkar
CBEJICHHs O TOJIOKEHUM M pa3Mepax 3JIEMEHTOB OTHOCHUTENIBHO POIUTENBCKOro KoHTeiHepa. [Ipu
M3MEHEHUU JOCTYIHOIO MPOCTPAHCTBA NpOrpaMMa J0JDKHA OOHOBUTH 3TH KOOPAMHATBHL ITO
JTOCTUTASTCSI TTyTEM U3MEHEHUS 3HAYCHUS SKOPEeH M CMEUICHUI JIEMEHTOB, YTOOBI OHM OCTaBaJIMCh
B TIpe/ieiax BUAUMOM 30HBI, COXPAHUB TIPU 3TOM BU3yaJIbHBIE TPOMTOPIIHH.

Jlns mpakTUYecKoW peanu3aliy IMpeuiokeHHoro noaxofa B Unity MOXXKHO HCHOJIB30BaTh
KOMIAKTHBIN CKPHIT, KOTOPBIA OTCIIEKHBAET MOSIBIECHHE CEHCOPHOM KJIaBHATYpbl U H3MEHSET
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MOJIOKCHHE MHTEPPEHCHOTO KOHTEHHEpa B 3aBUCUMOCTH OT BBICOTHI 3aHATOM €10 oOyacTu. Takoid
MEXaHU3M I03BOJIAET AMHAMUYECKH COXPAHATHh BUJIMMOCTH OCHOBHBIX 3JIEMEHTOB YIIPaBJICHUS U
o0ecrneynBaeT KOPPEKTHYIO alallTAlMIO MTOJIb30BATENLCKOr0 HHTEp(derica K I3MEHEHUIO JOCTYITHOTO
9KpPaHHOIO IPOCTPAHCTBA.

using UnityEngine;
public class KeyboardAdaptiveLayout : MonoBehaviour
{
[SerializeField] private RectTransform contentRoot;
private Vector2 basePosition;
private void Start()
{
if (contentRoot == null)
contentRoot = GetComponent<RectTransform>();
basePosition = contentRoot.anchoredPosition;

;rivate void Update()
{ if (TouchScreenKeyboard.visible)
{ float keyboardHeight = TouchScreenKeyboard.area.height;
contentRoot.anchoredPosition = basePosition + new Vector2(0, keyboardHeight);
}
else
{
contentRoot.anchoredPosition = basePosition;
}
}

JlaHHbIN KO/ (PUKCHUPYET HUCXOIHOE MOJIOKEHNE NHTEP(PENCHOro KOHTeHepa U IpU MOSBICHUN
CEHCOpPHOW KJIaBUATypbl CMEILAeT €ro BBEPX Ha BEJIUYMHY, paBHYIO BbICOTE KiaBUaTyphl. llocie
CKPBITHS KJaBHATypbl MHTep(delc BO3BpaliaeTcs B NEepBOHAYAIbHOE COCTOSIHME. Takol Momxon
obecrieynBaeT COXpaHEHHE BUIMMOCTH aKTUBHBIX 3JIEMEHTOB MHTepdelica B mpenenax J0CTYIHOM
paboueit oOmactu skpana [5].

B xauecTBe npumepa, eciu NpuiIoKeHUE COAEPKUT (opMy BBOJIa C KHOTIKAMH IOATBEPKACHUS,
pa3sMELICHHBIMM B HIDKHEW 4acTW DKpaHa, MPHU MOSBICHUHM KJIABUATypbl OHU OYyIyT NMEpEeKpHITHI.
AJIanTUBHBIA AJITOPUTM JIOJKEH aBTOMATUYECKM IEpEMENIaTh 3TH JJIEMEHTHI BBEPX, YUUTHIBAs
BBICOTY KJIaBHATYPBbI, THOO U3MEHATh MacCIITad OCHOBHOI'O KOHTEWHEpPa, YTOOBl YMEHBIUIUTD BBHICOTY
KOHTEHTa U OCBOOOJTUTH MECTO JJIsl KJIaBUaTypbl. Takum o0pas3omM, nepepacnpeneneHnue NporuCcXoauT
0e3 moTepu yacTu uHTepdeiica u 63 cABUTA JIEMEHTOB 3a TIPeIebl BUANMOM obmactu [3].

Jlns obecrniedeHrsl TUIABHOCTH IPOLIECCa MCIIONB3YeTCsl HETpephIBHAS MPOBEPKAa COCTOSHUS
KJIaBHaTypbl BHYTpH urpooro Iukina (meron Update). Korma ximaBuaTypa CTaHOBUTCS BUAMMOI,
3aryckaeTcsi GyHKIHs mepepacdera MpOCTPAHCTBA, I/I€ U3 MCXOAHON BBICOTHI SKpaHa BBIYUTACTCS
BbICOTA KJIaBUATypbl, U MOJYyYEHHOE 3HAYEHHE Mepenaercs B (PyHKUHIO M3MEHeHus uHTepderica.
Ilocne neakTuBalMKM KJIABUATYpbl BCE AJIEMEHTHI BO3BPAIIAIOTCA K MCXOIHBIM KOOpAMHATaM, 4YTO
rapaHTUpPyeT CTaOUIBHOCTh BU3YaJIbHOW CTPYKTYPBI MIPUIIOKEHUSI.
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Crnenyer moAYEepKHYTh, YTO KIIIOYEBBIM MOMEHTOM peaM3alMy SIBJISECTCS B3aUMOJCHCTBHE
MEXIy JIOTHKOW TPWJIOKEHUS MW aJanTUBHOM BepcTKOM uHTepdelica. Pa3zpaboruuk momKeH
o0ecrieynTh HE TOJNBKO KOPPEKTHOE TMEpeMEIleHHe 3JIEMEHTOB, HO U COXpaHEHHE WX
(YHKLIMOHAJIBHBIX CBSI3€H — HAaIIpUMeEp, KHOIKU JIOJDKHBI OCTaBaThCS JOCTYIHBIMHU, TOJIS BBOJA HE
JOJDKHBI TepATh (POKyc, a aHuManuu uHTepderica JOMMHKHBI 0CTaBaThCs CUHXPOHU3UPOBAHHBIMU [2].
Jlia storo vacto mpumenserca OydepHas cucTtema XpaHEHHUS COCTOSHUN HMHTepdeiica, KoTopas
MO3BOJISIET OBICTPO BO3BpALIATHCA K MPEAbIAYIICH KOMIIOHOBKE 0e3 HEOOXOIUMOCTH IOJHOTO
IIEPECO3/IaHUS BCEX AIEMEHTOB.

[IpenyioxkeHHBIE  METOJ AAANTHUBHOM TNEPEKOMIIOHOBKM HMEET Pl NPEUMYIIECTB:
COBMECTUMOCTh  (HMOAXOAUT Il  OONBIIMHCTBA YCTPOWCTB W  OMNEPALMOHHBIX  CHUCTEM,
nozepkuBaeMbix Unity); THOKOCTB (ITO3BOJISIET UCTIONB30BaTh OAUH HHTEP(ENC st MOPTPETHOTO U
JTaHIMAa(THOTO PEXKUMOB 0€3 TOMOTHUTENBHON BEPCTKN); yayuiienue UX (obecrieunBaeT yaoOHbBIH
JOCTyl KO BceM (YHKIUSM TMPUIOKEHHUS, JaXe MPU aKTHUBHOM BBOJE TEKCTAa); aBTOMATH3alIMs
(cHMMaeT HEOOXOAMMOCTh PYYHOTO MO3UIIMOHUPOBAHUS DJIEMEHTOB MPU KaXKIOM H3MEHEHUU
pa3sMepoB dKpaHa, CHWXKAsi PUCK OMIMOOK BEPCTKH); MAcIITaOMPyeMOCTh (JIETKO MHTETPUPYETCS B
CYLIECTBYIOLYIO apXUTEKTYpy MPHIIOKEHUS, [T03BOJISAS aAalITUPOBATh METO/] MOl PA3JINYHbIE THUIIbI
nHTepdericoB — GOPMBI, YaThl, ITOJISI BBOJIA U T.11.).

Pa3paboTka MmexaHu3Ma aganTHBHOW TMEPEKOMIIOHOBKM HHTepdeiica mnpu aKTUBALUU
CEHCOPHOM KJIaBHATYPHI SIBIISICTCSI BAYKHBIM ACTIEKTOM TIOBBIIIIEHHUS Ka4eCTBA U y10OCTBa MOOMIIBHBIX
npunoxkeHuil. Peamuzammst manHoW ¢(yHkmmm B Unity MO3BONSET AWHAMHYECKH YIPABIATH
pacmoiIOKEeHUEeM SJIEMEHTOB M KOPPEKTHO OTOOpakaTh KOHTEHT HE3aBHUCHUMO OT YCTpOWCTBA U
omnO0K MaciTabupoBanus. B pesynbrare JocTuraercs yinydilieHrne B3auMOICHCTBUS T0JIb30BaTENs
C MPWIOKCHWEM W TIOBBHIICHHWE OOIIeH ycToH4YMBOCTH WHTep(delica K M3MCHCHHIO IapamMeTpOB
0TO00pa)kaeMoro NMpOCTPaHCTBA.
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METOJ JMHAMHAYECKOI'O CHUHTE3A AYJIMO U3 BAUTOBBIX IOTOKOB
B CPEJE PASPABOTKMU UNITY

©Abnsaee M. P., ORCID: 0009-0008-2920-9496, Kpvimckuii unsiceHepHo-neoazoeudeckutl
yrusepcumem um. @. Axybosa, e. Cumgeponons, Poccus, ablyaev.marlen(@gmail.com

METHOD OF DYNAMIC AUDIO SYNTHESIS FROM BYTE STREAMS
IN THE UNITY DEVELOPMENT ENVIRONMENT

©Ablyaev M., ORCID: 0009-0008-2920-9496, Crimea Crimean Engineering and Pedagogical
University named after F. Yakubov, Simferopol, Russia, ablyaev.marlen@gmail.com

Annomayus. PaccMarpuBaeTcsi METOI JMHAMHYECKOTO CHHTE3a ayJIuo U3 0AHTOBBIX MOTOKOB B
cpene Unity, OpUCHTHPOBAHHBIA Ha 3arpysKy, MpeoOpa3oBaHHWE U BOCIPOHU3BEACHHE 3BYKOBBIX
JaHHBIX 03 00513aTeILHOTO UCIIOIb30BAHUS 3apaHee MOATOTOBICHHBIX ayAHO(pailioB. AKTyalIbHOCTh
WCCIIeIOBaHUS OOYCIIOBJIICHA POCTOM YHCJIA MPUIIOKEHUN U HTPOBBIX MIPOEKTOB, B KOTOPBIX TPeOyeTcs
rubkass pabora CcO 3BYKOM, CHIDKGHHE OObeMa XpaHWMMOTO KOHTGHTa W  IOMAJEPIKKa
KpocciuiatrpopMeHHoro  pyHkimoHupoBanus. llens  paboThl  3aKiro4yaeTcss B ONMUCAHUU
MOCJIEIOBATEILHOCTA MPe0Opa3oBaHusi OMHAPHBIX JaHHBIX B ayJUOCHUTHAJ, MPUTOMHBINA s
BOCIIpoM3BeieHus cpeacTBamu Unity, a TakyKe B BBISIBJICHUH TEXHUUYSCKUX YCIIOBHIA M OTPaHUYCHUN
MPUMEHEHHS JaHHOTO IMOIXo/a. B pamMkax WCCIIeOBaHUS TOCIEAOBATEIIEHO PACCMOTPEHBI ATaIlbI
MOJTy4YeHUs: OAUTOBBIX JAHHBIX U3 CETH, JIOKAJILHON (DaliIoBOM CHCTEMBI WM TIAMSTH MPHIIOKCHUS,
aHalu3 CTPYKTYphI ayauodopmara, npeoOpa3oBaHue maccuBa byte[] B maccuB float[] u co3manue
oobekra AudioClip nns nmocnenyromiero BocnpousseneHus yepe3 AudioSource. Ocoboe BHUMaHKE
yIeJIeHo padoTe ¢ mapaMeTpaMu ayJHuOdaHHbBIX, BKIIIOYAs YaCTOTY JUCKPETU3AINH, YHCIO KaHAJIOB,
rIyOuHy OWUTHOCTM W OcoOeHHOCTH o00paboTkn WAV-3aronoBka. J{OmOJHUTEIHLHO OMUCAHBI
MeXaHU3MbI COXPAHEHUS pe3yNbTara B CTAaHAAPTHBIN aynnodaiiil 1 BO3MOKHbIE BAPUAHTHI TOTOKOBOM
MOATPY3KU JaHHBIX B Mpoliecce mpourpeiBanus. [lokazaHo, 4To MPEATOKEHHBIH METO/ MO3BOJISIET
MOBBICUTh TUOKOCTH ayJAHMOCHUCTEMBI TPHIIOKEHHSI, COKPATUTh TPEOOBAHUS K IMPEABAPUTECIHEHOMY
XpaHEHUI0 KOHTEHTAa W pPEaM30BaTh aJalITHBHOE 3BYKOBOE COIMPOBOXKJICHUE HHTEPAKTHBHBIX
ciieHapueB. BmecTe ¢ TeM YCTaHOBIIEHO, YTO MPAKTUYECKOE MPUMEHEHHUE MOJX0Ja CBS3aHO C
3aTparaMd peCcypcoB Ha MpeoOpa3oBaHUE MAHHBIX, 3aJEpKKaAaMH TpPHU TMOTOKOBOW 3arpy3ke u
HE0OXOMMOCThIO KOPPEKTHON CHHXPOHU3AINN ACHHXPOHHBIX onepanuid. [lomydeHHbIe pe3ynpTaThl
MTOJITBEPKIAIOT, YTO METOJ] MOXKET OBITH HCITOJIb30BaH B MOOMJILHBIX, CETEBBIX H UTPOBBIX PEIICHUSX,
7l BOKHBI TUHAMUYECKAs TeHEpallns 3ByKa U ONTUMU3ALINS UCTIOIb30BaHUS TAMSTH.

Abstract. Examines a method for dynamically synthesizing audio from byte streams in the Unity
environment. This method enables loading, converting, and playing audio data without the need for
pre-prepared audio files. The relevance of this research is driven by the growing number of
applications and game projects requiring flexible audio processing, reduced storage space, and cross-
platform support. The goal of this paper is to describe the process of converting binary data into an
audio signal suitable for playback in Unity, as well as to identify the technical requirements and
limitations of this approach. This paper sequentially examines the steps involved in obtaining byte
data from the network, local file system, or application memory, analyzing the audio format structure,
converting a byte[] array to a float[] array, and creating an AudioClip object for subsequent playback
via an AudioSource. Particular attention is paid to working with audio data parameters, including
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sampling frequency, number of channels, bit depth, and WAV header processing. Additionally,
mechanisms for saving the result to a standard audio file and possible options for streaming data
during playback are described. It is demonstrated that the proposed method improves the flexibility
of an application's audio system, reduces the requirements for pre-storing content, and enables
adaptive audio for interactive scenarios. However, practical application of the approach is associated
with resource costs for data conversion, delays during streaming downloads, and the need for correct
synchronization of asynchronous operations. The obtained results confirm that the method can be
used in mobile, network, and gaming solutions where dynamic sound generation and memory
optimization are important.

Knioueswvie cnosa: Unity, 6aiitoBeie motoku, AudioClip, PCM, 3ByKoBbIe JaHHBIE.
Keywords: Unity, byte streams, AudioClip, PCM, audio data.

CoBpeMeHHbBIE TMPHJIOKECHUS M WIPOBBIE TPOEKTHI BCE Yalle HCHOIB3YIOT JUHAMHYECKU
reHepUpyeMbIe ayUOAaHHbIE — HANpPHUMEp, Ui CHHTEe3a PeuH, TeHepanun 3ByKoB 3(ddekroB mmm
MTOTOKOBOT'O COTMPOBOXK/ICHUSI UHTEPAKTUBHBIX CIIEHapueB. TpaaUIIMOHHBIE METOIbI MPEANOIaraoT
paboTy ¢ TrOTOBBIMH ayauodaiiamMu, 4YTO OTrpaHMYMBAET THUOKOCTH pa3pabOTKH U Tpedyer
3HAUYUTENILHBIX 00BEMOB MTAMATH JIJISl XpAHEHUS] KOHTEHTA.

Meton mpeoOpa3oBaHusi OAMTOBBIX TIOTOKOB B ayauo mpsMo B cperne Unity mo3BossieT
3arpy»arb U BOCHPOU3BOJIUTH 3BYKOBYIO MH(OPMAIIMIO IO 3allpOCy — M3 CETH, MaMATH yCTPOMCTB
WJIM TEHEPUPOBATh €€ Ha JIETy. ITO 0COOEHHO aKTyaJIbHO JIJIsl KPOCCILIATOPMEHHBIX MPOEKTOB, I/Ie
Ba)XKHBI ONTHMHU3ALUS PECYPCOB M aJallTUBHOCTH KOHTEHTA.

Meton TMHAMHUYECKOTO CHHTE3a ayIuo H3 0alTOBBIX MOTOKOB B cpeae Unity mpencraBisieT
co0Oif TOCe0BaTeNFHOCTh ONEpalui MO TMONYyYEHHUI0, HMHTEpIpeTalud MU HpeoOpa3oBaHUIO
OMHApHBIX JAHHBIX B (OpMaT, MPUTOAHBIN Ui BOCHPOM3BENEHHS UYepe3 ayIUOCHUCTEMY JBMXKKA.
JlanHBI TIpoliecc TpeOyeT TOHMMAHWS KaK CTPYKTYphl aylIMOJaHHBIX, TaK W BHYTPEHHHX
MexaHu3MoB paboTsl Unity ¢ ayauo.

1. Ilonyuenue 6atimosvix 0Oannsix. Ha mepBoM 3Tame NporCcXOIUT 3arpy3ka HCXOJAHOTo Habopa
0aiiToB. VCTOYHHMK NaHHBIX MOXET BapbUPOBATHCS: YHAJCHHBIA cepBep, JIOKajdbHas (aiimoBas
CHCTeMa yCTpPOWCTBA, OTlepaTuBHAs MaMATh (HalpuUMep, JaHHBIC, TIOIYYEHHBIE OT IPYTroro MOMYJIsS
nporpammsbl). B Unity jist 3arpy3ku JaHHBIX 110 CeTH uctonb3yercs kinace UnityWebRequest. [1pu
paboTre C ayIMOJAaHHBIMM BO3MOXHO MCIIOJIb30BAaHME KaK CHElMaIM3HMpPOBAHHBIX METOIOB
(UnityWebRequestMultimedia.GetAudioClip), Tak u yHHMBEpPCAJBHOIO CIOCOOAa TMOITY4YEHUS
«coipeix» OamtoB (https://707.su/cq2J): DownloadHandlerBuffer — mo3Bonser momyunts mMaccuB
byte[] 6e3 mpenBapuTEILHON MHTEPIPETAIINH; TOACPIKKA ACHHXPOHHOMN 3arpy3KH, YTO BaXKHO IS
HEJIOMYIIEHUS! ONIOKMPOBKM OCHOBHOTO TOTOKAa. JIJis JIOKaJbHBIX JaHHBIX TNPUMEHSIOTCS
crangaptHble cpesactsa: File.ReadAllBytes(path) — utenue ¢aiina nenukoM; MOTOKOBOE YTEHUE Yepe3
FileStream — npu pabote ¢ 60oapMMU 00beMaMU JaHHBIX.

2. Auanuz u noozomoexka cmpykmypvl ayouooaunvix. Ilocie momydeHus MaccuBa OalTOB
HEOOXOIMMO OTPEEeITUTh, KAKUM 00pa30M MHTEPIPETHPOBATh ATH JaHHBIE. B OTIMYME OT rOTOBBIX
aynuodaisios, 3/1eCh OTCYTCTBYET aBTOMaTUYECKOE JIEKOAMPOBAHUE, TIOATOMY HapaMeTphl 3aJat0TCs
BPYUHYIO WJIM M3BJIEKAIOTCS U3 3arojoBKa (€CJIM OH MPUCYTCTBYET, HarpuMep, B popmare WAV). K
KITIOUEBBIM TTapaMeTpaM OTHOCSTCS: YacToTa AMCKpETH3AIMA — ONPEIEIIeT KOJINIECTBO COMIUIOB B
cekynny (aHanmpumep, 44100 I'n wm 48000 I'); KonmdecTBo kananoB — MoHO (1 kaHa) WK cTepeo
(2 xanana); ['myObuna GuTHOCTH — HanpuMmep, 8-bit, 16-bit, 32-bit; @opmar nanuasix — PCM (Hanbonee
pacripocTpaHeHHbIN), 1100 cxarbie popmarsl. Ecian ucnonsiyercs popmar WAV, crpykrypa daiina
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BKJTIOYaeT 3arojioBok (header), cogepskanuii Mmetaganubie. B 3ToM cimyuae HEOOX0UMO: TIPOITYCTUTh
3aroyioBoK (00bruHO 44 OGaiita st PCM WAV); u3Biieusb mapamMeTpsl (4acToTa, KaHallbl, ONTHOCTD);
nepeiitu k obnactu naHabiX (data chunk) (https://707.su/QWXB).

3. Ilpeobpa3zosanue 6aiimos 6 comnivl. Unity paboTaeT ¢ ayIuoJaHHBIMU B popMare MaccuBa
qrced ¢ raBaroinei Toukoi (float). [ToaToMy KITFOUEBBIM ATAIIOM SBISETCS PEOOPA30BAHUE MACCHBA
byte B maccuB float. Aiaroputm npeoOpa3zoBaHus: pa30oUTh MacCUB OAWTOB Ha Maphl; MPeoOpa3oOBaTh
kaxayro napy B uncio (BitConverter.Tolntl16); HopMmanu30BaTh 3HaYCHHE, 3alKCaTh PE3YJIBTAT B
MmaccuB float. [Ipu pabote co cTrepeo maHHBIE YEPEAYIOTCS: JICBBIM KaHA, MPaBbId KaHAI, JCBBIH,
MPAaBBIH U T.1I. DTO HEOOXOAMMO YUYHUTHIBATH IPH 3aIIOJTHECHUN MAaCCUBA.

4. Cozoarnue AudioClip. Tlocne moaroroBKu MaccuBa cOMILUIOB coznaercs 00bekT AudioClip. B
Unity 3T0 JesaeTcst ¢ HOMOIIBIO METOA:

AudioClip.Create (name, lengthSamples, channels, frequency, stream).

[Tapamerpsr: lengthSamples — oOmiee komuuecTBO ¢A3MIUIOB; channels — 4ucio KaHaOB;
frequency — yacrora IMCKpETHU3alUK; Stream — PEKUM IMOTOKOBOM 3arpy3KH (BaKHO JUIsSi OOJIBIIMX
daiinos).

[Tocie co3manust HEOOXOAMMO TEpPeaTh JaHHbBIC B KIUIT: UCIonb3yercs meton SetData(float(]
data, int offsetSamples); nannsie 3anuceiBatoTcs B Oydep ayauoxununa (https://707.su/I6nR).

Ecnu ucnonp3yercs MOTOKOBBIM pexxum (stream = true), MOKHO peanusoBaTh callback-
(byHKIHIO, KOTOpasi Oy/IeT MOArpyKaTh JAHHBIE IO MEPE BOCIIPOU3BEACHHUS, YTO 0COOCHHO BAYKHO IS
JUTMHHBIX WA OCCKOHEYHBIX ayJHOTIOTOKOB.

5. Bocnpoussedenue ayouo. JIns BocmpousBeneHus cosgaetrcs kommnoHeHT AudioSource,
KOTOPBIH SIBJISIETCS CTAaHAApPTHBIM HMHCTpyMeHTOM Unity juis paOOTBI CO 3BYKOM: ayJHOKJIMII
npucBamBaeTcs  cBoiicTBy  audioSource.clip;  Bocmpom3BeleHHWE ~— 3aIyCKaeTCsi  METOJOM
audioSource.Play(). JlomoiHUTENsHO MOTYT HACTpauBaThCsA MapaMEeTpPhl: TPOMKOCTH (volume);
MpocTpaHCTBEeHHOE No3uloHrnpoBanue (3D-3Byk); 3anuknuBanue (loop) (https://707.su/GWX6).

DTO MO3BOJISIET WHTETPUPOBATh CUHTE3MPOBAHHBINA 3BYK B UTPOBYIO WM HHTEPAKTHBHYIO
cpeny.

6. Coxpanenue ayouogatina. llpn He0OXOMUMOCTH JaHHBIE MOTYT OBITH COXpPaHEHBI 0OPATHO B
daiin. [{ns storo BeimonHseTcs oOpaTtHoe mpeoOpa3oBanue: maccuB float[] mepeBonutcs B byte[];
nobasisieTcst 3arofoBok (Hampumep, WAV header); naHHbIe 3amuchIBalOTCS Ha JAKMCK 4epes
File.WriteAllBytes().

®opmupoBanue WAV-3zaronoBka Bkitodaer: curnarypy «RIFFy»; ykazanme pasmepa daiina;
napaMmeTpsl ayauo (4acTtoTa, KaHajbl, OUTHOCTH); Onok nqaHHbIX «datay (https://707.su/FYSQ).

DTO MO3BOJSET COXPAHUTH Pe3yibTaT B CTaHIAApTHOM (popmare, COBMECTUMOM C BHEITHHUMH
ayIHoTUIeepaMH.

7. OcobeHHOCTH W orpaHndeHus mMerona. [Ipu peanmusanuu MeToga HEOOXOIUMO YYUTHIBATH
PSI TEXHUYECKUX aclekToB: [Ipon3BoAMTENHHOCTD: MpeoOpa3zoBaHue OONBIITNX MAacCUBOB JaHHBIX
MOXET co3faBarh Harpy3ky Ha CPU; 3anepkku: MpH MOTOKOBOW 3arpy3ke BO3MOXKHBI 3aJEPiKKH
BocmpousBeneHus; CHHXpOHU3AIUS: BaXKHO KOPPEKTHO 00pabaThIBaTh ACHHXPOHHBIE OTIEpaIUH.

@opmamul: Unity HanIpsIMyI0 HE TTOZIEP)KUBAET BCe ayauodopMaThl 0€3 TeKOIUPOBAHUS.

Ilamamy: xpanenue Oonpinx MmaccuBoB float[] TpeOyeT 3HaUNTENBHBIX PECYPCOB.

MeTon TUHAMUYECKOTO CHHTE3a ayauo U3 OAMTOBBIX MOTOKOB MPEIOCTABISIET CIEAYIOLINE
MIPEUMYIIEeCTBA:

l'ubkocmys: IO3BOJISIET CO3/1aBATh WIIK 3arpy’KaTh aynnogaiibl BO BpeMs pabOoThl TPUIIOKEHMS,
0e3 mpeABapUTEIPHOMN MTOATOTOBKH KOHTEHTA.

Onmumu3zayus: yMEHbIIaeT 00bEM XPaHUMBIX JTAHHBIX, YTO BKHO JUISI MOOUIIBHBIX U CETEBBIX
peLIcHui.
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Hnumepaxmugnocms: OTKPBIBA€T BO3MOXKHOCTH JUIsl AJalTHBHBIX 3BYKOBBIX CHCTEM,
pearupyromux Ha JeHCTBUS MOIb30BATENSI U CETEBbIE COOBITHSI.

Kpoccnnamgpopmennocms. Unity obecrieunBaeT equHbIN HHTEp]Ec 11 paboThI ¢ 6aliTOBBIMU
MMOTOKAMH Ha pa3HbIX YCTPONUCTBAX U ONEPAIMOHHBIX CUCTEMAX.

[lepcriekTuBBI JaJbHENUIIET0 Pa3BUTHUS METOJA CBSI3aHbI C BHEIPEHHEM alTOPUTMOB CXKATHUS,
CHUHTE3a peYd Ha OCHOBE HelpoceTel, a Takke peaju3aluell OTOKOBOTO BOCIPOM3BENEHHUs 0e3
MIPOMEKYTOYHOTO COXPAHEHUS JTAHHBIX.

Hemounuku:
(1). Unity Technologies. UnityWebRequest: Unity Manual. https://707.su/cq2J
(2). Unity Technologies. AudioClip: Scripting API. https://707.su/QWXB
(3). Unity Technologies. Audio Clip: Unity Manual. https://707.su/I6nR
(4). Library of Congress. PCM, Pulse Code Modulated Audio. https://707.su/GWX6
(5). Topher Lee. Wav (RIFF) File Format Tutorial. https://707.su/FYSQ
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Annomayusa. B nurtepatype, CBsI3aHHOH C JUMQOIOTHEH, CyIIECTBYeT psii BOMPOCOB, IO
KOTOPBIM ~ CpeId HUCCliefoBaTeleid HeT €JUHOT0 MHEHHs: 00 UCIONb30BaHUM TEepPMHHA
«TrpenuMQpaTuyecKkre MyTH» WIN «JTUM(ATUKI) UHTEPCTULIUS U €r0 MHOTOYMCICHHBIX BApHAHTOB,
MOKHO JIM CUUTaTh MpenuM(paTHUecKue MyTH YacThbi0 JTUMQATUYEeCKOW CHCTEMBI, 4TO SBISETCS
KOpHSMHU JTUM(aTUYeCKOH CUCTEMBI — MpenuM@arnyeckue MyTH Wik JuMpaTHuYeCcKUe KanuuisIphbl.
CymiecTByeT MHOTO BapuUaHTOB 3aMEHBbl TEPMHHA «IpeauM@paTHUYecKue IMyTH» Ha CIeIyloIue:
TKaHEBbIE WIHM MpeauM(paTuyecKue eI, MEXKIETOYHbIE IeIH, BHYyTPUTKAaHEBbIE MPOCTPAHCTBA
WIK JIaKyHbl, JuUMdaTtudyeckue NpeKanwuisapbl, MOpbl W HaHOKaHaiubl. Bo wu3bexaHue
TEPMHUHOJIOTMUECKOM IMyTaHUIbl MBI CYUTAEM, YTO CJIEIyeT YHOTPEeOIsTh UX C OCTOPOKHOCThIO. K
npeauM(aTHUecKUM MyTSM OTHOCATCS TKaHEBbIE KaHalbl W MapauOpWUIspHbIE MyTH, a TaKXkKe
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npocTpancTBa BupxoBa-PoOuna (mapaBackymnsipasie myTH). [IpenmuMdarnyeckue myTH SBISIOTCS
CaMOCTOSITEIIbHOW CTPYKTYpPOU ¥ HE OTHOCSTCS] HA K KPOBEHOCHOM, HH K JIMM(PATHYESCKOI CUCTEMaM,
X0Ts (YHKIHMOHAIBHO OOpa3ylOT C HHUMH €IWHYI0 MHUKPOLUPKYJIATOPHYIO EAWHUILY. XOTS
MCTOPUYECKH Ha3BaHHE MPOYHO 3aKpenmyioch B uMdonoruu. K kopHsaM JumMpaTudecKoil CHCTeMbl
CIIe/lyeT OTHOCUTHh JIMM(pATHYCCKUE KaWUIAPhL, a He NpenuMdarHdecKue IyTH, TaK OTH JIBE
CTPYKTYpBI MMEIOT Pa3HOE CTPOCHHUE W MEXJIY HUMH OTCYTCTBYET HEIOCPEICTBEHHOE (MpsMoe)
cooOrieHue.

Abstract. There are a number of questions in the lymphology literature on which there is no
consensus: the use of the term "prelymphatic pathways" or "lymphatics" of the interstitium and its
many variations; whether the prelymphatic pathways can be considered part of the lymphatic system;
and what the roots of the lymphatic system are — prelymphatic pathways or lymphatic capillaries.
There are many variants used in place of the term "prelymphatic pathways," such as: tissue or
prelymphatic gaps, intercellular gaps, interstitial spaces or lacunae, lymphatic precapillaries, pores,
and nanochannels. In order to avoid terminological confusion, we consider that they should be used
with caution. Prelymphatic pathways include tissue channels and parafibrillary pathways in the
interstitium, as well as Virchow-Robin spaces (paravascular pathways). Prelymphatic pathways are
independent structures and do not belong to either the blood circulatory or lymphatic systems,
although functionally they are part of a single microcirculatory unit. However, historically this term
has firmly established itself in lymphology. The roots of the lymphatic system should be attributed to
the lymphatic capillaries, and not the prelymphatic pathways, since these two objects have different
structures and there is no direct communication between them.

Kniouesvie cnosa:  mpenmumbarndeckue myTH, JTUM(ATHUYECKUE  KAMWUIAPBl, KOPHHU
TUM(ATHIECKON CUCTEMBI, TKAHEBbIE KaHAJbI.

Keywords: prelymphatic pathways, lymphatic capillaries, roots of the lymphatic system, tissue
channels.

[Ipenumdarnueckue Myt — TEPMUHOJIOTHUECKU Bonpoc. [IpuBeneM HeckoIbKO 3aMedaHuil,
KacarollluXcs UCIOb30BaHMs TEPMHUHA «IPETUMPATUKI» WIH «Hpeaumdaruxcb (prelymphatics) u
CTPYKTYP, KOTOpbI€ OH 0003HadaeT. Takast He0OOXOAMMOCTb BO3HHKJIIA B CBSI3U C TEM, UTO B JINTEPATYPE
CYIIECTBYET HEKOTOpasi MyTaHHULa OTHOCUTENILHO UCIIOJIb30BaHMsI TEPMUHA «IIpeIuMpaTHuecKkuity n
ero BapuaHTtoB. M. Foldi (1968) BnepBble Npeaiokui IMyTH HECOCYAMCTOW MHMKPOLMPKYISLIUN
KHUJKOCTH, B TOM YHCJIE U OOIIMPHYIO CUCTEMY B3aMOCBSI3aHHBIX KaHAJIOB, OKPY’KaIOIUX MO3TOBBIE
COCyIbl BCEX pa3MepoB, BKIIOYas KpYIHbIE COCyAbl B CyOapaxHOMJAJIbHOM IPOCTPAHCTBE,
0003Ha4aTh NpenuMQpaTnuecKUMU MyTIMH WK «rpenumbarukamuy [1-4].

IIpoctpancTBa BupxoBa-PoOuHa aBTOpHI Takke oTHECHU K mpenumdarunueckon cucreme. G.
Ottaviani (1970) Bce Takue mMyTH Ha3bIBaJ «HapanuM@aTHIECKUMI», HO 3TOT TEPMHUH B JaIbHEHIIIEM
OCTaJICS TOJBKO 3a MpenuM(paTHUYeCKUMH IyTSIMH, CBA3aHHBIMU C COCyAaMH (OTHOCSITCS K IVIHO-
nuMparuueckoi cucteme) [5, 6].

IToutm B 310 )€ Bpemss B paborax J. Casley-Smith (1976) nns o6o3HaveHus
npearuM(paTHuecKux MmyTel MOosSBUIICS TEPMHUH «TKaHEBble KaHAIbD» [4, 7, 8].

J.R. Casley-Smith panee wucmonp30Bajm TEPMUH «IpeIuMQpaTHKA» Isi 0003HAYCHHS BCEH
COBOKYIHOCTH HMHTEPCTHIMAIBHBIX KaHAJOB, B OCOOEHHOCTHM TOW TOMYJSLUH, KOTOpas
3aKaHYMBAETCS Y CTEHOK MHTECTHHAJIBHBIX JIUM(paTuyeckux cocynoB. B mocnenyromem J.R. Casley-
Smith npennoxun, Bo nu3dexxaHue TEPMUHOJIOTMYECKON MyTaHMIIbI, HAa3bIBaTh «IpeTuM(paTHKaAMM»
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TKaHEBBIC MPOCTPAHCTBA B 00JIACTSAX, I7I€ UCTUHHBIE TUM(]aTHUECKUEe KamuUIApbl He 0OHAPYKEHHI (B
aJIBEHTUIIMU COCYI0B, MO3I€, POrOBHIIE, CETYATKE [V1a3a U KOPTUKAIBHOM cJioe KocTeil) [9].

Opnnaxo, nmonbiTKa J.R. Casley-Smith Bbienuts TepMuH «rpenumdarukny» s 0003HaYCHUS
OTIpeICIEHHON TPYIIBI TKAaHEBBIX MyTEeH HE MPUKHUIACH, U «IpenuM(paTHKaMn) ceiuac Ha3bIBAIOT
BCE TKaHEBBIC MMyTH TpaHcHopTa )kuakoctu. A. Silberberg (1982) onmcan 1Be HE3aBUCUMBIE CUCTEMBI
yTeH-KaHIU1aToOB Ul TPAHCIOPTA TKAaHEBOW HJIKOCTHU: IIyTh BAOJIb BOJIOKOH TKaHU U IIyTh BAOJb
MPOBOJAIIMX KaHAJIOB (MapaduOpMIIISphIi My Th U TKaHeBble KaHaibl). Takxke A. Silberberg (1979)
B CBOMX pa0oTax HCIONb30BAT TEPMHUH «IpenuMQpaTudecKhe KaHalbD», HO 3aTéM OH OTJaeT
MPEANOYTCHUE TEPMUHY «CUCTEMA KaHAJIOB C HU3KUM corpoTuBiaeHuem» [8, 10].

B paborax pa3HbIX aBTOPOB BCTpEYArOTCAd TaKWE HA3BAHUSA KaK «TKAHEBBIC IICIN»,
«TpenuMQpaTHIecKre I WHTEPCTULUAIBHBIC IEIN», «MEKKICTOUHBIC IEIN», KBHYTPUTKAHEBbIC
MPOCTPAHCTBA WM JIAKyHBD», «BHYTPUTKAHEBbIC INEIH WJIM NPOCTPAHCTBAY, «IMM(paTHueckue
MPEKAUJUTIPBD) WK NTpenuMdaTHIecKue Karmmispsl [6, 11].

WHorna MOXKHO BCTPETHTh BMECTO TEPMUHA «HPETMM(ATHKN» TEPMHUH «IIPETUMOPaTUKCHI.
[losiBieHne MOMONHUTENBFHOW OYKBBI «C» OOBSICHAETCS 00pa3oBaHMEM OTOTO CJOBa OT YKe
MHO)KECTBEHHOTO 4YHCJIa aHDIHMICKOTO cioBa “‘prelymphatics”. Hcmome3yrorcss oba BapuaHTa
COOTBETCTBEHHO TOMY, KaK €ro yHoTpeOJisulM LMTUpyeMble aBTOpbl. BakHOW CTpyKTypHOU
0COOEHHOCTBIO MEXYTOUHOTO BEIIECTBA B 3I0pPOBOM KOXKE SIBJIETCS HAJMUYUE IOP U HAHOKAHAJIOB
[12].

Omnwucanue CTPYKTYPHBIX B (YHKIMOHAIBHBIX 0COOCHHOCTEH ATUX 00pa30BaHMiA, a TaKkKe MX
pasMepoB MO3BOJSIET HPEANONIOKHUTh, YTO Pedb HAET O NpenuM(aTHYECKUX IyTAX TpaHCIOpTa
KHUJIKOCTU. B HacTos1Iee BpeMs Hccie10BaTeNld OTAAI0T MPEANOYTEHUE TEPMUHY «IIpeTuM(aTHKI»,
«rpenuMdarudeckue myTd (KaHaibl)» [3].

Ho nanHbIE CTPYKTYpBI, HAXOAAIINECS BO BHECOCYIUCTOM MTPOCTPAHCTBE, BPSIL I MIACHTHYHBI
UCTUHHOM numdarndeckoid cucteme. JluMmdarndeckue Kanwuisipbl HUMEIOT TOYHO TaKoe >Ke
OTHOLIEHHWE K TKAHEBBIM HPOCTPAHCTBAM, KaK M KPOBEHOCHbBIE KalWIISAPhI, TOITOMY TEPMMHBI
«IIPETUMQATUKI WIN «IIPETuM(paTHUECKUA SBISIOTCS HE COBCEM MpreMieMbIMA. OTHAKO TEPMUH
MPWKUJICS Cpeau JIUMQOJIOroB, U B HacTosllee Bpemsl HpeaumdaTukamMu 0003HAuyaloT JH0bIe
TKaHEBBIE MMyTH MEPEMEIIECHUS )KUIKOCTH. UTO CleayeT CUUTaTh KOPHAMH JTUM(ATHUIECKONH CHCTEMBI
— npenuMdarnyeckie MyTH WM JUMQarudyeckue Kanuuiapsl? B HacTosiiee BpeMsi K KOPHSAM
TUM(paTHYECKON CHCTEMBI IPUHITO OTHOCUTH JTUM(aTHuecKue Kanuuisipsl [4, 13].

OpnHako, B CBSI3U C TEM, YTO NpenuM(aTuku (HEIHI0TENHAIbHbIE 00pa30BaHMsl) BBIOIHSIOT TE
Ke (yHKIMHM, 4TO M JUM(ATHUYECKHE KamWUIIPhl, HEKOTOPbIE aBTOPbl OTHOCAT K KOPHSAM
TuMQaTHIeCcKOl cUCTeMbI He TMM(paTHUeCKne KamwIspel, a TkaHeBble kaHambl. F. Recklinghausen
(1862) Taxke mpemgaral CYMUTaTh COKOBBIE KaHAJBIbI, COCTUHSIOMIMECS C JUM(PATHICCKUMU
cocyamH, HadyaJioM JIUMQpaTuyeckon cuctemsl [14].

Eme onna mnpuumHa, mnpuBennias K TEPMHUHOJIOTHYECKOW IyTaHUIE, 3aKII04aeTcs B
KaJbKUPOBAHUU IIPH MEepeBojie aHmMiickoro BapuanTa "lymph radicles”, KoTopblif 0603Ha4am TUM
TEPMUHOM TpenuM@aTideckiue KaHaibl, UCTOKH (OPMHUPOBAHUSA JTUMPBI, a He JIuMpaTrHueckue
Kamwuisipel. [ mumdaTHdecKux KanwuIIpoB sl aBTOPOB MCIOIB30Baau TepMuH "lymph roots”,
9TO TaKXe MEPEBOAUTCS KaK KOPHH JUMpaTHIeCcKol cucTeMbl. T.e. B aHITIMIICKOM SI3BIKE — ATO J[BA
pasHBIX TEPMHHA, a TIEPEBOAATCS OAMHAKOBO. BO3MOXKHO, OTCIOa M BO3HUKIIO HEAONOHMMAaHUE B
UCMOJIBb30BAaHUM 3TUX TepMUHOB. CreayeT JM TKaHEBble KaHajbl OTHOCHUTHh K JHMQaTHUeCcKou
cucreme? TkaHeBble KaHAIBI M JUM(AaTHUYECKHE KAMILUIPHI (2 TaKKe KPOBEHOCHBIC KAITHILISPHI)
SIBIISTIOTCSI PA3JIMYHBIMU CTPYKTYypaMH, HO (PM3UOJIOTHYECKH B HUX €CTh NepeKpbIiBacMast (QyHKIHS —
npeHaxHas [1, 7, 15].
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Bynyun snemeHTaMu pa3HBIX CHCTEM, TKAHEBbIE KaHAIbl U JUMQATHYECKUE KamMIISpbI
OKa3bIBAIOTCS 3BEHBSIMU €IMHOTO MEXaHU3Ma, JPEHUPYIOLIEro KieTky [1].

A nuMmbaTtryecKuil pernoH 1r000ro oprana BKJIIOYAaeT B ceOs U npenum@aruieckue myTd, U
nuMQarudeckue Kamwuisipbl. Eciau Mbl MCKITIOUMM M3 JTUM(ATHYECKOTO PETHOHA OIUH M3 ITHX
KOMIIOHEHTOB, OH motepseT cBoro Qynkmuio. F. Recklinghausen (1862) yka3biBan, d9To
auMaTHYecKie KamwUsIpbl BO3HUKAIOT B pe3yjibraTe CIUSHUS COKOBBIX  KaHAJIbLICB
(mpenumdarnyeckue mytn) [14].

[losToMy, psiAm  aBTOpOB TMpearajd CYATaTh TKAHEBBIE MPOCTPAHCTBA  HAYaJIOM
nuMdarrueckoit cuctemsi [ 14].

ITo muenuto B. U. Konenkona, 0. U. boponuna, M. C. JIro6apckoro (2012) TkaHeBbIe KaHAIBI
HENIb3sl OTHOCHTHh K JHMM(aTHUeckol cHCTeMe, TaKk KaK B HUX OTCYTCTBYET SHJOTEHAlIbHAs
BBICTHJIKA, U TIPSIMBIE COYCThS € IMM(PATUYSCKUMH KaJUIIpaMH He 0OOHapy»keHsI [1].

B nauane 20 Beka Obu1a MpeANPUHSITA MONBITKA MOJOUTH K BOIIPOCY O B3aMMOCBS3H TKAHEBBIX
KaHaJIOB U TUM(PATUUECKUX KAMWIISIPOB C TOUKH 3pEHUS UX pa3BUTHs. JInMdaTnueckrue Kanuuispbl
MMEIOT TOYHO TAKOE K€ OTHOIIEHHE K TKAaHEBBIM MPOCTPAHCTBAM, KaK U KPOBEHOCHBIE KaIIMJUISIPHI.
Ob0a THma KamWUISIPOB SIBJISIFOTCA — YY)KEPOTHBIMH  CTPYKTYpPaMH K HHTEPCTHIHATBHOMY
MPOCTPAHCTBY, KOTOpPHIE MPOPACTAIOT B ME3CHXHMMY WM MPOHMKAIOT B Hee. OpHako B
(GYHKIMOHAJIBHOM I1aHe npenuMdaTHueckrue NyTH U JUMQATHYeCKUe KaluuIIpbl BMECTE C
KPOBEHOCHBIMHM  KallWJUIAPAMH ~ OTHOCSATCS K €QUHOM  CHCTeME  MHKPOIMPKYJISIHA
(mumdoremormpkysinms) [ 1, 2].

B HacTosiiee Bpemsi uccienoBaTeld OTHAIOT MPEANOYTEHHE TEPMUHY MpenuMparudeckue
nyty win  apenuMmbatukd  (mpenuM@aTHKChl), TOJ ~ KOTOPBIMU  IOJpa3yMeBalOT  BCE
WHTEPCTULMAIBHBIC ITyTH TPAHCIIOPTA KUAKOCTU. B MHTEPCTUIINM K HUM OTHOCST TKaHEBbIEC KaHAJIBI,
a TakKe IyTH NPOBEIACHUS KHUAKOCTH BIOJb BOJIOKOH (mapaguOpwiispHblii myTh). Takas
TEPMHUHOJIOTHS COXPaHSETCS HE3aBHCUMO OT NPHCYTCTBUS WM OTCYTCTBUS B TKaHU HCTHHHBIX
muM@arudeckux KanmwuisipoB. C pU3HOIOrHYecKoi TOUKH 3peHUs] MOYKHO CUUTATh 3TH KHUJIKOCTHBIE
MyTH KaHaJIaMH ¢ HU3KUM THAPOJMHAMUYECKIM conpoTuBieHueM. [Ipoctpancrsa Bupxosa-Pobuna
WIN TIapaBacKyJspPHBIE MPOCTPAHCTBA (TNIMO-TUMQAaTHIeCKas CUCTEMa) TAaKKe CIEAYyeT OTHECTH K
npeauM@aTHueckuM MyTIM (K MpeauM(paTHuecKuM IyTsIM Takke OTHOCUTCS HEIaBHO OTKPBITHIN
MHTpaMypaJIbHBI MapaBacKyJSIpHBIA MyTh, PACHOJIOKEHHBIH B cpeiHel 00o0j0uke apTepuil — B
cTathe He omucaH). Berpewarommuecs: B IUTEepaTrype TEPMHUHBI - TKAaHEBBIE WM NpenuMdaTHieckne
IEeTH, MEXKJIETOYHBIE IIeNM, BHYTPUTKAHEBBIE NPOCTPAHCTBA WJIHM JAKyHBI, JHUMQaTHYEeCKHE
NPEeKANWLIAPhI, OPhl U HAaHOKAHAJbl - CIEAYET YHOTPEONsATh C OCTOPOKHOCTBIO BO H30ekaHME
TEPMUHOJIOIMYECKON MyTaHUIbl. A TEPMUH «TKaHEBbIE KaHAJIbD» HE OXBAThIBA€T BCE BO3MOXKHBIE
TKaHEBBIE MYTH TPAHCIOPTa KHUIKOCTH. UTO KacaeTrcs OTHOIIECHUS NpennuM(paTHYeCKuX IMyTed K
TUMQaTHIECKON CUCTEME, MOYKHO CUMTATh MpeauM(paTHiecKue MyTH 1 TUM(aTHIeCKHe KalUIphI
CTPYKTYpHO DAa3JIM4YHbIMH cucTeMaMH. OJHako TEepMHH «IpeauM(paTHYecKue IMyTH» IPOYHO
3aKpEenuICs Cpeir JIUM(OIIOroB, U €ro OMHUCHIBAIOT KaK HECOCYIUCTBIM KOMIIOHEHT JTMM(aTHIECKON
CHCTEMBI, HO K KOPHAM JUM(pATHYECKON CUCTEMBI OTHOCAT JIMM(pATUYECKUE KATHUIIIISPBI.
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IMMUNOMODULATORY EFFECT OF PELOID THERAPY
AND BALNEOLOGICAL FACTORS IN CHRONIC ABACTERIAL PROSTATITIS
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Annomayusa. XpoHUUYECKUH abaKTepHUaJbHBI NPOCTATUT SBIAETCS OJHMM W3 Haubosee
pacrpocTpaHEHHBIX 3a00JIeBaHUM MY)KCKOM PENpPONYyKTUBHOM CHCTEMBI, COMPOBOXIAIOLIMMCS
XPOHUYECKUM BOCHAJINUTENbHBIM IPOLIECCOM M 3HAYUTEIbHBIM CHUKEHHEM KayecTBa IKU3HU
nanueHToB. B nocnennue ronpl Bc€ Oosbliiee BHUMaHUE YIENSIETCS HEMEANKAMEHTO3HBIM METO/1aM
JIeYeHHUs, B YaCTHOCTH IMEJNOMAOTEpanuud U OalibHEOoJOrMyeckuM (aktopaMm, o0067aJar0IIUM
BBIPQXCHHBIM  IIPOTUBOBOCHAJIUTEIBHBIM W HMMMYHOMOIYIMPYIOIIMM  AeiictBueM. Llensro
HACTOSIIETO HCCIIEOBAHMSI SIBJISETCS OLIEHKA BIUSHUS MENONAO0TEpanuu U OalbHEOJIOrMUeCKHX
IpoLeAyp Ha MMMYHOJIOTMUYECKHE MOKa3aTely Yy MalUeHTOB C XPOHUYECKUM abaKTepHabHBIM
npocratutoM. B pabGore mpoBen€H aHanM3 KIMHUYECKUX MPOSBIECHUIN 3a0o0sieBaHUs, a TakKkKe
JUHAMUKU LIUTOKMHOBOTO MpOodWiIst A0 U MOcje Kypca JeYeHHs. YCTaHOBJIEHO, YTO MPUMEHEHHUE
JeyeOHBIX T'psi3el U MHHEPAJIbHBIX BOJI CIIOCOOCTBYET CHMXKEHHMIO aKTUBHOCTH BOCHAIUTEIHHOIO
IpoLecca, YMEHbIICHUIO BBIPAXKEHHOCTH 00JIEBOTO CHHIPOMA U HOpMaIM3allii UMMYHHOTO OTBETA.
[TomydyeHHble  pe3yabTaThl  CBUAETEIBCTBYIOT O  BBICOKOM  3(QQPEKTUBHOCTH  BKJIIOYEHUS
MEJIONIOTEPANTUH U OATTBHEOIIOTHYECKUX (PaKTOPOB B KOMITJIEKCHOE JICYCHHE JaHHOTO 3a00JIeBaHUsL.

Abstract. Chronic abacterial prostatitis is one of the most common disorders of the male
reproductive system, characterized by a persistent inflammatory process and a significant decline in
patients’ quality of life. In recent years, increasing attention has been paid to non-pharmacological
treatment methods, particularly peloid therapy and balneological factors, which have pronounced
anti-inflammatory and immunomodulatory effects. This study aims to evaluate the impact of peloid
therapy and balneological procedures on immunological parameters in patients with chronic
abacterial prostatitis. The study analyzes clinical manifestations of the disease as well as changes in
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the cytokine profile before and after treatment. It was found that the use of therapeutic mud and
mineral waters contributes to a reduction in inflammatory activity, alleviation of pain syndrome, and
normalization of immune response. The results indicate the high effectiveness of incorporating peloid
therapy and balneological factors into comprehensive treatment of this condition.

Kntouesvie  cnosa:  XxpoHuueckwit — abaKTepHabHBI  IPOCTATHT, IEJIOMIOTEpAaIHs,
OanpHEOTEpanusi, UMMYHOMOIYJISIIHS, TATOKHHBI.

Keywords: chronic abacterial prostatitis, peloid therapy, balneotherapy, immunomodulation,
cytokines.

Xponuueckuii abakrepuanbhbliil mpoctatut (XAIT) ocraéres ogHoit 3 Haubosee akTyaabHBIX
mpoOsieM COBPEMEHHOW YypOJOTWMH, 3aHUMas BeOyllue TMO3UIHUU CPeOu BOCHAJUTENbHBIX
3a00/IeBaHUN MYXKCKOM PpENpOAYKTUBHOM CHCTEMbl. XPOHHMYECKHH MPOCTATUT BCTpEYaeTCs
pUMEpHO y 9% My>KCKOTO HaceNeHHs, a CpeId OOpaIIAIOIIUXCS K YPOJIOTY €ro JoJist focturaet 35%.
[Tpu sToM Hambomnee pacrpocTpaHEHHON (HOPMOI SABISETCS UMEHHO a0aKTepUalIbHBIA BapuaHT, Ha
KoTopbIil npuxoautcs 1o 80-90% Bcex ciydae 3aboneBanust [1].

[To MHeHMIO psifa uccaeaoBaTenei, 3a001eBaHne MPEICTABISIET HE TOJIBKO MEAUIIMHCKYIO, HO
Y COIMAIIBHYIO MTPOOJIeMY, TOCKOJIbKY 3aTparuBaeT My>K4WH HanOojee akTHBHOTO TPYIOCIIOCOOHOTO
BO3pacTa M MOXET MNPUBOIUTH K CHIDKEHHIO PAaOOTOCIIOCOOHOCTH M HapyIICHUIO CEMEHHBIX
OTHOIIICHUH [2].

HecMoTps Ha 3HauuTenpHBIM mporpecc B obmactu (apmakoTepanud, 3PEGEeKTUBHOCTh
TPaJAULIMOHHBIX METO/IOB JIEUEHUS OCTAETCs OrpaHUYeHHOM. [lake Mpu MCIONb30BAaHUN KOMILJIEKCHOM
MEIMKaMEHTO3HOW Teparyy yCTOWYMBBINA KIMHUYECKHHA d(PPEKT TOCTUTACTCS HE Y BCEX MAlMEHTOB,
a 4acToTa peLUIMBOB OCTAETCS BHICOKOM [3].

Ananornynyto nosuiuio 3anumaet A. P. bek6010TOB 1 CoaBT., 0TMeuasi, 4To TepaneBTUYECKUE
MOJXO/Ibl, OCHOBaHHbIE MPEUMYILIECTBEHHO Ha NMPUMEHEHUH aHTHOAKTEpUAIbHBIX IPENapaTroB, HE
o0ecreunBaT BhIpaKEHHOTO 3 (dexTa mpu OTCYyTCTBUM MHGEKIMOHHOTO areHTa. COBpeMEHHBIE
NPEJCTaBICHUs O MAaTOreHe3e XPOHUYECKOro abaKTepHaJbHOIO MPOCTaTUTa YKA3bIBAlOT Ha €ro
MHOrO(akTOpHbIi Xapakrtep. B ocHoBe 3a0oneBaHMs JIEKUT CIOKHOE B3auMOJEHCTBHE
BOCHAIUTEIbHBIX, IMMYHHbBIX, HEPOT€HHBIX U META0OINYECKUX MexaHn3MoB. Ocoboe 3HaueHue
npuAaéTcsl HapyLUIeHUsIM UMMYHHOM PETyJIsliH, COTPOBOXKIAIOLIUMCS A1cOaJaHCOM HUTOKMHOBOMN
CUCTEMBl M aKTHUBalMEl NPOBOCHAIUTENBHBIX IPOLECCOB. Y MAlUEHTOB C XPOHUYECKUMU
BOCHAJUTEIbHBIMU  3a00JICBAHUAMU  MOUEINOJIOBOM  CHUCTeMBl HaOMIoaeTcs 3HAYMTEIbHOE
MOBBILIEHUE YPOBHS MPOBOCHAIUTENbHBIX IUTOKMHOB, TAKUX Kak MHTepierkuH-6 (IL-6) u daxrop
Hekpo3a onyxonu-o (TNF-a), 9To crmocoOcTByeT momiepKaHUui0 XPOHUYECKOTO BOCTAIUTEILHOTO
npouecca. OZHOBPEMEHHO OTMEYAETCsl HEJOCTAaTOYHAs AKTUBHOCTh IPOTHUBOBOCHIAIUTENIBHBIX
MEXaHN3MOB, YTO MPEMATCTBYET PErPECCY MAaTOIOIMUYECKUX U3MEHEHU [4].

B cBd3u ¢ 3TUM B NOCEIHUE TOABl BO3PACTAET MHTEPEC K HEMEAMKAMEHTO3HBIM METOJaM
JICUEHUs, HANpaBJICHHbIM Ha KOPPEKIHUI0 MAaTOreHETUYECKUX MEXaHU3MOB 3a0oJeBaHMUS.
duznorepaneBTUYECKUe METOAbl 00JafaloT BBIPAXKEHHBIM CHCTEMHBIM BO3JICHCTBHEM, BKIIIOYAs
HOPMAJIM3AIMI0  MHUKPOLUPKYJSAIMM, YAydlIeHHe OOMEHHBIX MpPOIECCOB M  aKTUBALUIO
a/lanTallMOHHO-3aIMTHBIX peakuil oprann3Ma. ABTOpbI NOAYEPKUBAIOT, UTO JedeOHbIe (pru3nuecKkue
(bakTOphI peanu3yroT CBOE AecTBHE Yepe3 HEPBHO-pe(IeKTOpHbIE, T'yMOpaIbHbIe U OMOXUMUYECKHE
MeXaHHU3MHI [5].

Ocoboe MecTo cpeau HEMEeIUKAaMEHTO3HBIX METOJ0B 3aHUMAlOT MeJIOUJI0Tepanusl Hu
OanpHeoTepanus. IIpuMeHeHMe WIOBBIX CYIb(UIHBIX TIpsA3eH  CIOCOOCTBYET —aKTHBALUU
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penapaTUBHBIX TMPOLIECCOB, VYAYUYIIEHHIO KpPOBOOOpAIEHHS W CHIKEHHIO BBIPAKEHHOCTH
BOCHAJIUTEIbHBIX PEaKIUi [6].

B cBoro ouepenp, mo ganHeiM A. P. bex6oioToBa M COaBT., COUYETAHHE MEIOHIOTEPANUH C
0aTbHEOIOTHYECKIMHU daxropamu obecrieynBaeT BBIPAKEHHBIN KIIMHUYECKUI u
HMMYyHOJIOTHYeCKUi A PekT.[4].

JIOTIOTHUTENBHBIM MTPEUMYIIIECTBOM JAHHOTO MOJIX0/1a SBISETCS BOZMOKHOCTh UCIIOIB30BaHUS
MPUPOAHBIX JeueOHBIX pecypcoB Keipreiscrana. Tepputopus PecryOnuku o6ianaeT yHUKaIbHBIMUA
0aTbHEOIOTHYECKIMH | TPSI3EBBIMU PECYpCaMU, BKIIIOUAsh MUHEpAIbHbIE HCTOYHUKH M JICUEOHBIE
IpsA3H, KOTOPBIE C APEBHUX BPEMEH MIPUMEHSIOTCSI B CAHATOPHO-KYPOPTHOM mpakTuke [7].

Kpome Toro, coBpemeHHbIe pa3paboTku B 061acT GU3MOTEpanK HAIPABICHBI HA YCUIICHUE
MPOTUBOBOCIAJIMTEIBHBIX CBOIMCTB MENOWIOB. Tak, B MareHTe Ha CIOCO0 TMOJXy4YeHUs
O30HUPOBAHHOTO TEJOUAA TMOAYEPKUBACTCS, UYTO MOIUGUKAIMS JIEUeOHBIX Tpsi3eil MO3BONIAET
MOBBICUTh UX UMMYHOMOIYJIUPYIOLIYI0 aKTUBHOCTb U PACHIMPUTH BO3MOKHOCTU MPUMEHEHUS MpU
XPOHHUYECKOM abaKTepHualbHOM IIpocTaTute [8].

Takum 00pa3oM, aHaIW3 COBPEMEHHBIX HAyYHBIX ITAHHBIX IMOKAa3bIBAaeT, YTO, HECMOTPS Ha
3HAUUTENIbHOE KOJHMYECTBO HCCIENOBaHMUU, mpodieMa 3()(HEKTUBHOTO JIEYEHUS XPOHUYECKOTO
abakTepuanbHOrO MpocTatuTa ocTaércs HepemeéHHon. (OcoOeHHO HEIOCTAaTOYHO H3YYEHbI
MMMYHOJIOTHYECKHE acCIEeKThl BO3ACUCTBUA MENOUA0Tepanuu U OajabHeoJIornueckux ¢akropos. B
CBSI3U C 3TUM NPEACTABISAETCS aKTyaJIbHBIM JaJIbHENIIIEE HCCIIE0BAaHUE UX UMMYHOMOAYJINPYIOLIEr0
a¢dekra U posii B KOMIICKCHOW TepaIiiy JJAHHOTO 3a00JIeBaHUSI.

Obvexmbl 1 Memoovl UCCIE)08AHUSL

Hacrosimee wuccnenoBanue mpoBOamiioch Ha 0aze kadenpel yponorun KeIpreizckoro
rOCyIapCTBEHHOTO METMIITHCKOTO MHCTHTYTA IMEPETIOArOTOBKH U NOBHIIICHHS KBATH(DUKAUU UMEHU
C. b. Jlanuspona (r. bumxkek, Keipreizckas Pecny6nuka) ¥ HOCHIO MPOCIEKTUBHBIA KIMHUKO-
71a00paTOpHBIA XapakTep C 3J€MEHTaMHM CpPaBHUTENBHOIO aHAIN3a, a TaKkKe C IPHUBICUYECHUEM
KJIMHUYECKOM 0a3bl ypOJIOTMYECKOTOo OTAENEHUS W BKIOYAs NPOBEACHHE OalbHEONeI0oUIHOM
Tepanuy, OCYIIECTBIUIACh B YCJIOBHUAX CaHATOPHO-KypPOPTHOIO KoMIuIekca <«CKsIpraman»
(Ksipreizckas Pecniy6nuka), o6maiaroniero npupoHbIMU JIe4eOHBIMU (DaKTOpamH.

B uccnenoBanune Obly BKIIOUEHB! 60 MAIIMEHTOB MY>KCKOTO T0J1a B Bo3pacTte oT 25 10 55 net ¢
BEpU(UIIMPOBAHHBIM JUAarHO30M XPOHUYECKOro abakrepuasbHOro mpocrarura (kareropus III mo
kinaccudukanuu NIH). ®DopmupoBanue BBHIOOPKH OCYHIECTBISJIOCH HAa OCHOBAaHUM KIMHHUKO-
aHAMHECTHYECKUX JJaHHBIX, Ja00paTOPHBIX U MHCTPYMEHTAIbHBIX METOI0B 00ceioBaHus. JJuarnos
yCTaHaBJIMBAJICA HA OCHOBAaHMM HAJIMYMsI XPOHHUUYECKON Ta30BOM 00N, TU3yPUUYECKUX PACCTPOICTB,
OTCYTCTBHSI OakTepuanbHONM HH(MEKIHH B CEKpEeTe NPEACTATeIbHOM >Kele3bl, a TaKKe JaHHBIX
YJIBTPa3ByKOBOTO UCCIIEOBAHMUS.

KpurepusiMu BKIIIOYEHMSI B HCCIIEJOBAHMUE SIBISUINCH: HAJIWUYUE KIMHUYECKUX IPOSABICHUN
3a00JeBaHUsl TPOJODKUTENBHOCTEIO HE MeHee O MecsleB, OTCYTCTBHE IOITBEPKAEHHON
OakTepuaabHOM WHGEKIMH, BO3pacT MalMeHTOB OT 25 10 55 7er, a Takxke J00pOBOJIBHOE
MH(OPMUPOBAHHOE COIVIaCHe€ Ha ydacTue B uccienoBaHuu. KpurepusmMu HCKITIOUEHHS SBISUTUCH
OCTpble BOCHAJUTENbHbIE 3a00/I€BaHNUS, OHKOJIOTMYECKas MaToJIOTUsl, BHIPAKEHHBIE COMATUYECKUE
3a00JeBaHUsl B CTaJMU JCKOMIIGHCAIMM, a TaKKe paHee NpPOBEIEHHbIE KypPChl HMHTEHCHUBHOU
¢du3noTepanuy B TeUEHHE NOCIETHUX 3 MECSAILIEB.

XpOHHUYECKUN MPOCTATUT XapaKTEPU3yeTCsd 3HAUUTEIbHBIM pa3zHOOOpa3sueM KIMHUYECKUX
NposiBIeHUM U TpeOyeT KOMIUIEKCHOTO MOAXoJa K JAMAarHOCTHKE, YTO ObUIO YUYTEHO MpHU
(bopMHPOBaHUY HCCIIEIYEMBIX IPYMIL. B 1eNsX MOBBIIEHUs JOCTOBEPHOCTH PE3YIbTATOB MALlUEHThI
OBUTH paHJIOMHU3UPOBAHbI Ha JBE TPYIIHI: 0CHOBHYIO (n=30) u koHTponbHY0 (n=30) [1].
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[TarueHTHl OCHOBHOM TpYMIIBI MOJyYadyd KOMIUIEKCHOE JIEYEHHE, BKIIIOYAIOIee CTaHJapTHYIO
MEJIMKAMEHTO3HYIO0 Tepaluil0 B COYETAaHUMM C TelouaoTepanueil u  OalbHEOJOTHYECKUMU
npoueaypamu. KoHTponbpHas rpymnmna rnosiydana TOJIBKO CTaHIAPTHYI0 MEIMKAMEHTO3HYIO TEPAIUIO
0e3 mnpuMeHeHUS (PUINOTEpPANIeBTHUECKUX METOMOB. [lomOOHBI TOAXOA  COOTBETCTBYET
COBPEMEHHBIM TIPEJCTABICHUSAM O HEOOXOAUMOCTH CPaBHUTENbHON OLEHKH 3(G(HEKTUBHOCTH
Pa3IMYHBIX METOAOB JICUCHUS [2].

CranpmapTHas Tepanus BKIIOYajga MPUMEHEHHE HECTEPOHUIHBIX MPOTHUBOBOCHAIMTEIIBHBIX
npenaparoB, anb(a-aApeHOOIOKATOPOB, a TakXKe CHMITOMAaTHYeCKUX cpenctB. OnHako
MEIMKAMEHTO3Hasi Tepanus He Bcerga obOecrneynBaeT CTOMKUN KIMHUYECKHid 3¢(deKt, d4to
00yCJIOBIUBAET HEOOXOIMMOCTD JIOTIOJTHEHHUS JICUEHUSI HEMeIMKaMEeHTO3HbIMU MeToaMu [3].

[lenonnorepanusi NPOBOAMUIIACH C UCHOIB30BAHUEM MIIOBBIX CYNIb(UIHBIX Je4eOHBIX Tps3ei,
00JTaTaroINX BRIPAYKCHHBIMU MPOTUBOBOCTAIUTETHHBIMUA H UMMYHOMOYTHPYFOIIUMU CBOMCTBAMHU.
ANIUIMKANMY HAKJIQJbIBAJUCh HA O0JIACTh MAJIOrO Ta3a ¢ TeMIeparypHbIM pexkumoM 38—42°C,
uiTenbHoCThI0 15-20 MuH, kypcom 10—-12 mpouenyp yepes aenb. [Ipumenenue neueOHbIX Tps3eit
CIOCOOCTBYET YIAYYIICHHIO MHKPOLMPKYIALUHN, YCHJICHHIO METa0OJINYECKUX MpPOIECCOB |
aKTHBAIIMM pPEreHepalnui TKAaHEH, YTO UrPaeT BAXKHYIO POJb MPH XPOHUYECKUX BOCHIAIUTEIHHBIX
3aboneBaHusX [4].

banpHeoTepanus BKIIIO4aga NpUMEHEHUE MUHEPATBHBIX BaHH C UCIIOIB30BAaHUEM MPUPOTHBIX
BOJI KYpOpTHBIX 30H KbIprei3cTana, B 4aCTHOCTH MCTOYHUKOB, aHAJIOTHYHBIX KypopTy Mcchik-ATa.
Temmnepatypa Boasl cocTapisiia 36—38°C, mpoaoKUTENBHOCTh poreaypsl — 10—15 MunyT, Kypc
neuenusi — 10 mpouenyp. MuHepaibHbIe BOABI OKa3bIBAIOT MOJIOKUTEIBHOE BIHSIHIE HA OOMEHHBIE
MPOLIECChl, HOPMAJIM3YIOT  KHCIOTHO-IIETOYHOW OajaHC U CIOCOOCTBYIOT — YIYyYILIEHHUIO
(YHKIMOHAIBHOTO COCTOSIHHSI MOYETIONOBOM cucTeMsl [3].

®u3noTEpaneBTUYECKUE METOJbl  PEAlM3ylOT CBOE  BO3JEHCTBUE 4Yepe3  CIOXKHbIE
HEHpOoryMopasjbHble MEXaHU3MBbl, BKIIOYas aKTUBAIMIO OWOIIOTMYECKH AaKTHUBHBIX BEIECTB,
yAy4llIeHHe KpoBOOOpalleHusT ¥ CTUMYJSIIHMIO aJanTallMOHHBIX TMpolieccoB. B wacTHOCTH,
BO3JICMCTBHE TEIJIOBBIX (PAKTOPOB MEIOUJIOTEpANMM CIIOCOOCTBYET pPaCIIMPEHHIO COCY/OB,
YIYYIICHUIO TPO(PUKHU TKaHEH U yCHIICHHIO UMMYHHOTO OTBeTa [5].

Onenka 3¢ GEeKTUBHOCTH MPOBOAUMOIO JIEYCHHs] OCYIIECTBISJIACh C HCHOIB30BAHUEM
KIIMHUYECKUX, Ta00paTOPHBIX U HHCTPYMEHTAIBHBIX METOIOB HccienoBanus. KiimHudeckas oneHka
BKJIIOYAJIa aHAJIM3 BBIPAXEHHOCTU OOJIEBOTO CHUHAPOMA, IU3YPUUYECKUX PACCTPOMCTB, a TaKkKe
o0IIero COCTOSHMS MalMeHTOB. Il KOJIMYECTBEHHOW OLEHKHM CHMIITOMOB MPUMEHsUIaCh IIKaja
NIH-CPSI (Chronic Prostatitis Symptom Index), mo3Bositoiasi 00beKTUBU3UPOBATh CYObEKTUBHBIE
XKaJo0bI MAIIEHTOB.

JIaGopaTopHble METO/bI MCCIEI0BAaHUS BKIIIOYAIN ONpPEEIICEHUE MOKa3aTesel BOCHAaIeHUs U
UMMYHHOTO ctaryca. OCHOBHOE BHUMaHHE YIEISUIOCh OLIEHKE YPOBHS IPOBOCHAIUTENbHBIX
utoknHoB (IL-6, TNF-0) u mpoTtuBoBocnanmutrenbHoro mutokuHa IL-10 B CBHIBOpOTKE KpOBH.
Omnpenenenre KOHICHTPAIIMH TUTOKHHOB MPOBOAMIOCH METOAOM MMMYHO(EPMEHTHOTO aHaIu3a
(M®DA), 9T0 COOTBETCTBYET COBPEMEHHBIM CTaHIapTaM JIa00paTOPHON JUATHOCTHKH.

Cumxenne ypoBHs IL-6 u TNF-a sBisercs BaXHbIM MapkepoM 3(PQPEeKTUBHOCTH JI€UEHUs,
MTOCKOJIbKY JJAaHHBIE TTOKAa3aTeNl HApsIMYIO CBSI3aHbI C aKTUBHOCTBIO BOCHIAIMTENBHOTO Mpoliecca. B
CBSI3M C DTHM JWHAMHKA ITUTOKHHOBOTO TPO(MUIS paccMaTpUBallaCh KaK OCHOBHOW KpHUTEpHUit
UMMYHOMOIYTHpYoIIero d¢dekra Tepanuu. JJomoIHUTENbHO TPOBOIUIOCH UCCIEIOBAHIE CEKpeTa
MPEJICTAaTENIbHOM KeJle3bl C OMNpEeesIEHHEM KOJIMYeCTBA JIEHKOLIMTOB, YTO TO3BOJSUIO OLIEHUTh
CTETEeHb BIPAXKEHHOCTH BOCHAIMTENBHOTO nporecca. CHUKEHHE KOJIMYeCcTBa JIEHKOLIUTOB B CEKPETe
Mpe/ICTAaTeNbHOM JKene3bl Ha (OHE JIeUeHUS CBUACTEIBCTBYET O TMOJOXKHUTEIBHON ITUHAMUKE
3aboneBanus [2].
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WHCcTpyMeHTalbHbIE METO/bl BKJIIOYAIN YJIbTPAa3BYKOBOE HCCIEIOBAHUE NPEACTATEIbHON
xKene3pl (TpaHcpekTanbHoe Y3U), mo3Bossioliee OLUEHUTh CTPYKTYpHbIE W3MEHEHMsl, Haludue
3aCTOMHBIX SIBJICHUHN U COCTOSTHIE KPOBOCHAOKEHHSI OpTraHa. YIIbTpa3ByKOBas JUATHOCTUKA SBISIETCS
Ba)XHBIM METO/IOM OLIEHKH 3((PEKTUBHOCTH TEPAITNH IIPH XPOHUIECKOM IpocTarute [1].

HccnenoBanue NpoBOIMWIIOCh B IMHAMMKE: /10 Hadajia JIEYEHUs U MOCJe 3aBepLIeHUs Kypca
Tepanuu. JTO IO3BOJIMIO OLEHUTh HE TOJBKO HENOCPEICTBEHHBIM 3(QQEKT JedeHus, HO U €ro
BJIMSIHE Ha OCHOBHBIE MTATOTCHETUYECKHE MEXaHU3MbI 3a00JICBaHHUS.

Craructrueckas 06paboTKa MOITy4EeHHBIX JAaHHBIX NMPOBOIMIACH C MCIIOIB30BAHUEM METO/IO0B
BapUallMOHHOW CTATUCTUKU. J{JIs1 OLIEHKU JOCTOBEPHOCTH PA3INUUN MEXIY rpyNIiaMu IPUMEHsUIICS
t-xpurepuil CTbrofieHTa. Pa3znuuust cuuTanuch CTaTUCTUYECKU 3HAYMMBIMU IIPU YPOBHE 3HAUUMOCTH
p < 0,05. O6paboTka IaHHBIX OCYMIECTBIISIACH C MCIIOIB30BAHUEM CTAaHAAPTHBIX HPOTrpaMM
CTAaTUCTUYECKOI'O aHAJIN3A.

OTHYECKHE  acleKThl  MCCIEIOBAHUS  COOTBETCTBOBAIM  NpPUHIOMIAM  XeIbCHUHKCKOH
nexsapauuu. Bee manueHTsl ObUM TPOMH(POPMUPOBAHBI O LENAX U METOJIaX MCCIIEOBAaHUS U Al
I0OpPOBOJIBHOE COIIACHE HA Y4aCTHE.

Taxkum o0pa3oM, BHIOpaHHBIM KOMIUIEKC METOJOB ITO3BOJIMI BCECTOPOHHE OLIEHUTH BIIMSHHUE
MEeJIONIOTEpPAIUM U OallbHEOJIOIMYeCKUX (AKTOpPOB Ha KIMHUYECKHE U HMMYHOJOTHMYECKHe
[I0Ka3aTeNy y NalMeHTOB C XPOHUYECKUM a0aKTepHallbHbIM IIPOCTATUTOM, a TAaKXKe ONPEHETUTh X
pOJIb B KOMIUIEKCHOW Tepanyuy JAHHOTO 3a00JI€BaHMSL.

Pesynomamot u o6cyscoenue

B xone npoBenéHHOro uccienoBaHus ObUla BBIINOJHEHA KOMIUIEKCHAS OLCHKA KIMHUYECKHUX,
71a00paTOPHBIX M IMMYHOJIOTHYECKUX MOKa3aTeiell y MalueHTOB ¢ XPOHUYECKIM a0aKTepHalbHBIM
IIPOCTAaTUTOM JI0 U mocie Kypca Tepanuu. [lonydyeHHble JaHHbIE CBUIETENbCTBYIOT O JOCTOBEPHOM
3(QPEeKTUBHOCTH TNPUMEHEHHs TMeJouAoTepanuu U OaJbHEONIOTHUYECKUX (aKTOpPOB B COCTaBe
KOMIIJIEKCHOTO JieueHus. Kak mokasan aHanu3 KIMHUYECKHX CUMITOMOB, Y MAallMEHTOB OCHOBHOM
Ipynnbl OTMEYAIOCh 3HAYUTENIbHOE CHUKEHHUE BBIPAXKEHHOCTH 0O0JIEBOTO CHUHIpOMA, AU3YPHUECKHUX
pacctpoiictB U obmero guckomdopra. [lo manaeiM mkaner NIH-CPSI, cymmapHbiii uHAEKC
CUMIITOMOB CHU3MJICS B cpeiHeM Ha 42—48%, Torna Kak B KOHTPOJIBHOM IPyIIE JaHHBINA IIOKAa3aTelb
He npesbiman 20-25%. [logoGHble pe3yabTaThl COIIACYIOTCA C JAHHBIMU TOJNyYEHHBIMH paHee.
OTmeuaeTcsi CHUKEHHE BBIPAXKEHHOCTH CUMIITOMOB Ha 48,2% mpu MCHONb30BAHUU KOMIUIEKCHOMN
Tepanuu ¢ BKIIOUYEHUEM Tierouiorepanuu [ 1].

Ocoboe BHHMaHHE B HCCIIEJOBAaHMU YIENAJIOCh OLEHKE MMMYHOJIOTMYECKHX IOKa3aTeseH.
bbulo yCcTaHOBIEHO, YTO y MAlMEHTOB OCHOBHOW TIpYyNIblI IOCIE TNPOBEAEHHOIO JICUEHUS
HaOJI01aJI0Ch JIOCTOBEPHOE CHUKEHHE YPOBHS IMPOBOCHAIMTEIBHBIX IIUTOKUHOB. Tak, ypoBeHb
untepneiikuna-6 (IL-6) cHusmics B cpenHeMm Ha 45-—48%, a koHUeHTpauus (axkropa HEKpo3a
onyxonu-o (TNF-a) ymenpmmiiace Ha 30—-35%. B KOHTpOIbHOM TpyIIe JaHHbIE N3MEHEHUST HOCUIIU
MEHe€e BBIpPaXKEHHBIN Xapakrep U He npesbimanu 10—15%.

CHuxenue ypoBHs IL-6 Ha 47,8% nm TNF-a Ha 32,6% CcBHIETENBCTBYET O BBIPAKECHHOM
MPOTUBOBOCIAIUTENILBHOM M HMMMYHOMOAYJIUpyloumieM 3ddexre Tepanuu, 4YTO MOJHOCTHIO
KOPpEIUPYET C pe3ysIbTaTaMi HACTOAIIETO ucciaenoBanus [1].

OnHOBPEMEHHO OTMEYAJIOCH TIOBBIIIEHUE YPOBHS IPOTUBOBOCIIAIUTENBHOIO IMTOKMHA [L-10,
YTO YKa3bIBa€T Ha aKTHBALIMIO PETYJIATOPHBIX MEXaHW3MOB MMMYHHOI'O OTBETA. J[ONOJHUTEIBHBIM
KputepueM >(PQPEKTUBHOCTH JIEYEHHS CIYKHJIO CHI)KEHHE KOJIMYECTBA JICMKOIUTOB B CEKpeTe
MpeJICTaTeNIbHOM kKele3bl. B OCHOBHOM rpyIine JaHHbIM MMokaszarenb cHu3uics Oosiee uem Ha 60%,
TOrJa Kak B KOHTPOJBHOW Tpynme U3MEHEeHus ObUTM HEe3HAauUTeIbHBIMH. YMEHbIIECHUE
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JeiKouuTapHOH WHOUIBTPALMK SIBISETCS BaXXHBIM MapKepOM pErpeccuyd BOCHAIUTEIHLHOTO

npouecca [2].

Tabmuma
JIMHAMUKA KJIMHUYECKHX 1 UMM YHOJIOI MYECKUX [TOKA3ATEJIEHN V ITALIMEHTOB
Iloxazamenw OcHosHnas epynna OcHosHas Konmponvnas ~ Koumponvhas
(00 neuenus) epynna (nociue epynna (00) epynna (nocne)
Jleuenusl)
NIH-CPSI (6amsr) 28,4+2,1 15,2+1,8 27,9+23 22,14£2,0
IL-6 (rir/mut) 12,5+1,4 6,8+1,1 12,2+1,3 10,5+1,2
TNF-a (rir/m) 10,3£1,2 6,9+0,9 10,1£1,1 8,9+1,0
IL-10 (mr/mon) 3,2+0,5 5,6+0,7 3,1+£0,4 3,8+0,6
JleWikoMTHI (B MOJIE 3pEHIS) 25-30 810 24-28 18-20

[lomyyeHHble pe3ynbTaThl CBUACTEIBCTBYIOT O TOM, YTO IPUMEHEHHE IEJIOMAOTEpanuu M
0aTbHEONIOTHYECKIX (PAKTOPOB OKAa3bIBACT BBIPAKEHHOE BIUSHHE HE TOJBKO HAa KIMHUYECKHUE
IposiBIIeHUs 3a00JIeBaHMsA, HO U HA UMMYHOJIOTHUECKHE MEXaHU3Mbl ero pa3Butusa. Kak BUIHO Ha
Pucynke, mocne Kypca TepanMy y HallMEHTOB OCHOBHOHM TpyNIbl HAOMIONAETCS BBIPAKECHHOE
CHID)KEHHE YPOBHS MPOBOCHAIUTENBHBIX HUTOKMHOB IO CPABHEHHUIO C KOHTPOJIIBHOM TPYIIION. D10
MOATBEPKIACT HATMYME UMMYHOMOIYJIUPYIOMIETO AP PeKTa NeTOUI0TEPATHH U OATEHEOIOTHIECKIX

(hakTopoB.

C ToYKM 3peHus naToreHes3a MoIy4eHHbIE PEe3yJIbTaThl MOTYT ObITh O0bSICHEHBI KOMIUIEKCHBIM
BO3/ICHCTBHEM (u3nMUecKux (akropoB Ha opraHusM. JledeOHbIE TIP3 W MUHEpPAJIbHBIE BOIBI
OKa3bIBAIOT BIMSHUE HAa HEUPOTYMOPAJIBHBIE MEXAaHU3MBbI PETYJSALNN, aKTUBHUPYs aJanTallOHHBIC
IPOLeCChl M YCUJIMBAas MMMYHHBIA OTBeT. B wacTHOCTH, TemoBoe BO3IEWHCTBUE CIIOCOOCTBYET
PacIIUpPEHUIO COCYIOB, YIYUYLICHHI0 MUKPOLMPKYISLUM M CHWKEHUIO 3aCTOMHBIX SBICHUHU B

npeacTaTenbHoM xenese [3].
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[lenouapl 06MaAaOT BhIPaXEHHBIMU OMOXMMHYECKHMMH CBOMCTBaMHM, BKJIIOUasi CIOCOOHOCTh
CTUMYJIUPOBATh BBIPAOOTKY OMOJIOTMYECKH aKTUBHBIX BEIIECTB M YCHJIMBATH AHTUOKCUAAHTHYIO
3aIuTy opranusma [4].

OTO NPUBOAUT K CHI)KEHUIO AKTUBHOCTH BOCHAJIMTEIBHOIO IIPOLECCA M YCKOPEHHUIO
perenepanuu TkaHei. CyleCTBEHHYIO POJIb UTPAeT U BO3ACHCTBHE 0aIbHEOIOrHYeCKUX (PaKTOPOB.
MunepanbHble BOJbI CIIOCOOCTBYIOT HOPMAJM3allUd OOMEHHBIX TPOLECCOB M  YIYyYIICHUIO
(YHKLIMOHAJIBHOTO COCTOSHUS MOYETIONIOBOM CHUCTEMBI. OJTO MOATBEPIKIACTCA YIIyUIIEHUEM
YPOOMHAMUYECKUX TIOKa3aTeNeil U CHIPKEHHEM BBIPAKEHHOCTH CUMITOMOB 3a00seBaHus [5].

Takum  0o0pa3om, pe3yapTaThl  UCCIENOBaHHUS  JIEMOHCTPUPYIOT, UYTO  BKJIIOUYEHHUE
MEeJIOUJ0Tepanul U OallbHEOJIOTUYECKUX (PAKTOPOB B KOMIUIEKCHOE JICUEHHUE XPOHUYECKOTO
abaKkTepUaIbHOTO MPOCTATHTAa OOECHEYMBACT BBIPAKECHHBIA KIMHHUYECKUH U UMMYHOJOTHYECKUI
abdekt. B ormiuyme OT CTaHIApTHOW Teparnuu, JAHHBIH IOIXOM BO3JICHCTBYET HE TOJIBKO HA
CUMITOMBI 3a00JieBaHMs, HO MU Ha €ro mnaroreHeTuyeckue mexaHusMbl. [lonydeHHble naHHBIE
COITIACYIOTCSl C pe3yJbTaTaMU COBPEMEHHBIX HCCIEIOBAHUMN, MOATBEpkAaIuX 3P(HEeKTUBHOCTh
IIPUMEHEHUS (PU3NOTEPANEBTUYECKUX METOAOB IPU XPOHUUYECKUX BOCHAIUTENBHBIX 3a001€BaHUSIX.
KommuiekcHOe  HMCTONIB30BaHME TENOMAOTEpanvu W OalbHEOTEparul  IMO3BOJSIET  JAOCTHYB
MHOTOYpPOBHEBOTO TEpareBTUUECKOTro 3¢ (dekra, BKIOUas CHI)KEHHUE BOCMAJICHUS, HOPMaTH3AIUI0
MMMYHHOTO OTBETa U YIIy4dllIeHHe MeTa0OoIM4ecKuX mpoieccos [1].

B 1nenom, npoBen€HHOE HCCIENOBAHHWE IOATBEPKIAET INEPCHEKTUBHOCTh HCIOJIb30BAHMS
MPUPOJHBIX JIeueOHBIX (PAKTOPOB B TEpANUM XPOHUYECKOTO a0aKTEpUalIbHOIO IPOCTATUTA U
000CHOBBIBAET HEOOXOIMMOCTH JabHEHIIIEr0 3yUYeHUsI UX UMMYHOMOIYTUPYIOIIETO AeHCTBUS.

3aknouenue

[IpoBenénHoe McciaenoBaHUE MO3BOJIMIO KOMIUIEKCHO OLEHUTh BIMSHHUE MEIOUA0TEpanuu U
0aJIbHEONIOrnYeCKUX (PAKTOPOB HA KIMHUYECKHE M UMMYHOJIOTMUYECKUE MOKA3aTeNIN Y MAI[EeHTOB C
XPOHUYECKUM abaKTepHUaIbHbIM MpocTaTuToM. [loaydeHHble pe3yapTaThl NOATBEP)KIAIOT BBICOKYIO
3¢ ($EeKTUBHOCTh MPUMEHEHUSI IPUPOJHBIX JI€UEOHBIX (PAKTOPOB B COCTAaBE KOMILIEKCHOM Tepanmuu
JAaHHOTO 3a00JieBaHUS. YCTAHOBJIEHO, YTO BKJIIOUYEHHE MEIOMJ0TEepanuu U OaabHEOIOrMUeCKHX
MPOIETyp B CTAaHAAPTHYIO CXEMY JIEUEHHUs CIOCOOCTBYET 3HAUUTENIbHOMY CHUKEHHUIO BBIPAXKEHHOCTH
KJIMHUYECKUX CUMIITOMOB, BKJItOYash OOJIEBOM CHHAPOM, JU3YpPHUUYECKUE paccTpoiicTBa U ollee
yXy/AllIEHUE KauecTBa KM3HU NHalueHToB. Kak Mmoka3zanu pes3ysbTaThl HCCIEIOBaHUS, JWHAMUKa
nokazateneil no mkane NIH-CPSI B ocHOBHO# rpynne Oblia 3HAYUTEIBHO 00JI€e BBIPaKEHHOU IO
CPAaBHEHMIO C KOHTPOJIbHOM, UTO CBHJIETENILCTBYET O KIMHUYECKOH 3()(hEeKTUBHOCTH MPEATI0KEHHOTO
noaxozaa. Ocoboe 3HaueHHE UMEIOT BBISIBICHHBIE U3MEHEHUs UMMYHOJOTMUYECKUX IOKa3arenei. B
XO0JI€ MCCIIEI0BAaHUS YCTAHOBIJIEHO JIOCTOBEPHOE CHM)KEHUE YPOBHSI TPOBOCHIATUTENBHBIX IIUTOKUHOB
(IL-6, TNF-0) 1 moBblllIeHHE YpOBHS NMPOTHBOBOCHAINTENbHOrO LuTOokMHa IL-10 y manumeHToB,
MOJYYaBIIUX MEIOU0Tepanuio U OaTbHEOJIOTnYecKoe JIedeHHne. JTO YKa3bIBAE€T HA BBIPAKEHHBIN
UMMYHOMOJYIUPYIOIIMKA 3(p(PEKT MNPUMEHSEMBIX METOJO0B, HANpPaBICHHbIM Ha KOPPEKIUIO
[IATOTE€HETUYECKUX MEXAaHU3MOB XPOHHUUYECKOIO BOCHAIMTENIBHOrO mpouecca. CpaBHUTENBHBIN
aHaJIU3 pe3yJabTaTOB OCHOBHOW W KOHTPOJIBHOW IPYMII IMOKa3ajl, YTO CTaHAApTHAs MeIMKaMEHTO3Has
Tepanus 6e3 NPUMEHEHUs PU3N0TEePareBTUYECKUX METOI0B OKa3bIBAE€T MEHEE BHIPAKEHHOE BIUSIHHAE
KaK Ha KJIMHUYECKHUEe, TaK U Ha UMMYHOJIOTHYECKHE ITOKa3aTeIl. JTO MOITBEPKAAET HE0OX0IUMOCTh
MCTOJIb30BAaHMS KOMILJIEKCHOTO MOJXO0a K JICUEHUIO XPOHUYECKOro abaKTepuaIbHOro MpPOCTATHTA.
[TomrydeHHbI€ TaHHBIE COTTIACYIOTCS C pe3yJbTaTaMi COBPEMEHHBIX UCCIIEI0BAaHUH, YKa3bIBAIOIINX Ha
BaXHYIO pOJib (DHU3HOTEpaneBTHUYECKUX (AKTOPOB B JIEUEHUH XPOHUYECKHUX BOCHAJIUTENIbHBIX
3aboneBanuil. [IpuMenenne nenouoTepanuu U OallbHEOJIOTMYECKUX (PAKTOPOB OOECIeurnBaeT He
TOJIBLKO CUMITOMAaTHUYECKUH 3(PQEKT, HO U BO3CHCTBUE Ha KIIOUEBBIE 3BEHbS MATOr€HE3a, BKIIIOYAs
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UMMYHHBIE W MHUKPOLUUPKYJISATOpPHbIE HapylleHus. TakuMm o0pa3oMm, NeEIOUAOTEpanus Hu
OanpHeoornyeckue (akTopbl MOTYT paccMaTpuBaTbcs Kak 3((GEKTUBHOE M MATOr€HETUYECKU
000CHOBaHHOE HANPABJICHUE B JICUCHUH XPOHUUIECKOTO a0aKTEpUaIbHOTO MPOCTaTUTa, 00Iaaaomee
BBIPXKEHHBIM UMMYHOMOYTUPYIOIIUM JEHCTBUEM.

Bu1600wb1

XpoHuueckuii abaKTepUaNTbHBIN MPOCTATUT XaPAKTEPU3YETCsl BHIPAKCHHBIMHI KIIMHUYECKUMU
MPOSIBIICHUSIMU M MMMYHOJIOTHYECKUMH HapyUICHUSIMU, TPEOYIOIUMHU KOMILJIEKCHOTO MOAXOoAa K
JICYECHHUIO.

Bxrouenue menougorepanud M OanbHEOJIOTHYECKUX (PAKTOPOB B KOMIUIEKCHYIO TEparuio
MIPUBOJNT K JOCTOBEPHOMY CHI)KCHHUIO BBIPAKCHHOCTH KIMHHUYECKHX CHMIITOMOB 3a00JIEBaHUS T10
CPaBHEHUIO CO CTAHAAPTHON MEAMKAMEHTO3ZHON TE€paAITUEH.

[IpumeneHnue mneaougoTEpanuu U OATBHEONOTUYECKUX MPOLETYpP CHOCOOCTBYET CHHUMKEHHIO
ypoBHS  mpoBocnanuTedbHbiXx  HUTOKUHOB  (IL-6, TNF-0) ¥®  TOBBIIEHHIO  YPOBHS
MpOTUBOBOCTAVIUTENbHOTO  nuTOKMHA  IL-10, 9TO  CBUAETENBCTBYET O  BBIPAXKECHHOM
UMMYyHOMOIyIUpytomeM 3¢ dexre.

[TonoxkuTenbHass OUHAMHKA JIaDOPATOPHBIX IOKa3aTelield COMPOBOXKAAETCS YMEHbIIEHUEM
BOCMAJIMTEILHOIO IIpollecca B TPEICTATENIbHOW JKeNe3€, 4YTO IOATBEPKAACTCS CHUKEHUEM
KOJIMYECTBA JICUKOLIUTOB B €€ CEKPETE.

KomrmuiekcHOE BO3AEHCTBUE METOUIOTEPAMA U OaTbHEOTIOTHYECKUX (PaKTOpOB peanusyercs
yepe3 ylydlIeHHe MUKPOIUPKYIALNN, aKTUBAIIMIO METa00INYECKUX MPOIIECCOB U HOPMATH3AIUIO
HEUPOTryMOpaJIbHON pEryssiuu.

[TomydeHHble pe3ynbTaThl MOATBEPXKIAIOT 1IE€JIE€CO00Pa3HOCTh HMCHONIb30BAHUS IPUPOTHBIX
nedeOHbBIX (PaKTOPOB B JICUCHHH XPOHHUYECKOTO a0AKTEPUAIBHOTO MTPOCTATUTa U 0OOCHOBBIBAIOT MX
BKJIFOYEHHE B CTAH/IAPTHBIE MPOTOKOJIBI TEPAIHH.

HeoOxomumbl nanpHeWIIMe WCCIENOBaHMs, HAMpaBICHHbIE Ha YIIyOnEéHHOE U3yYeHUE
MMMYHOJIOTUYECKUX MEXaHU3MOB JCHCTBHUS TMEIOUIOTEpAlMd M ONTUMH3ALMUI0 CXeM €€
MIPUMEHEHUS.

bnazooaprnocms: BbIpaxkaeM HCKPEHHIOIO 0J1aroflapHOCTh KOJUIEKTUBY KypopTa <« Kblpraman»
3a COJIEHCTBUE B OPTaHU3ALMM U MTPOBEJCHUM KIMHUYECKOTO UCCIIE0BaHus, a Takxke KbIprbizckomy
roCyAapCTBEHHOMY MEAMIIMHCKOMY MHCTUTYTY MEPENOJrOTOBKH U MOBBIIIEHUS KBATU(PHUKALIUN UM.
C. b. JlanuspoBa 3a HayYHO-METOANUYECKYIO U OPTaHU3ALMOHHYIO TIOAIEPKKY.
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Annomayusa. Bupycueiii renmatut B (BI'B) ocraércst omHON M3 NMPUOPUTETHBIX MpoOiIeM
o01ecTBeHHOro 3/1paBooxpaHeHuss B Keiprei3ckoil Pecrybnuke, onpenenss 3HauuTeNbHOE Opems
XpOHUYECKUX 3a00JIEBaHUI MEUEHH, BKJIIOYas IIUPPO3 U renaroleuIIoNsapHy0 KapuuHoMy. Llensio
JAHHOTO MCCIIEOBaHUs SBWJIOCHh MU3YYEHUE TEHACHIMHN snuaemMudeckoro npomecca BI'B u onenka
poiIM  BakKUMHAIMM B TpaHcopmamuu  CTPYKTypbl  3aboneBaemoctH.  [IpoBenén
CHCTEMaTU3UPOBAaHHBI 0030p HayuyHbIX nyOnukammii 3a 2015-2023 rr., ortuéroB Bcemmuphoit
OpraHu3alMM 3PABOOXPAHEHHUs], a4 TAK)KE HALIMOHAJIBHBIX HOPMAaTHUBHO-IPABOBBIX JOKYMEHTOB H
JAHHBIX  JMHMJAEMHOJIOTMYECKOTO  Haj30pa. YCTAHOBIEHO, 4YTO BHEAPEHHE BaKIHMHALMH
HOBOPOXKJIEHHBIX MPHUBEIIO K BHIPAXKEHHOMY CHIDKEHHIO 3a0051eBaeMOCTH oCTpbiMU (opmamu BI'B u
NPAKTUYECKH TOJHOW SIUMHHALMN HMH(EKIHMU Cpeaud AETCKOro HaceneHus. B To ke Bpems
COXpaHseTCs BBICOKAsh pPACIpOCTpaHEHHOCTh XpoHHueckod HBV-undekunu cpeau B3pocioro
HAaceJIeHUs, PENMYIIECTBEHHO CPEAM JIMI, POAMBIINUXCS O BHEAPECHHS MAaCCOBOM MMMYHHU3ALIMH.
BbIsiBIeHBI MEXpErvoHaJbHBIE pPAa3NM4Msg B OXBaTe BaKIMHALMEH, a Tawke mpodiema
HE3aBEPLIEHHOCTH BaKIMHAJIBHOIO Kypca. IIokazaHO, 4TO COBpEMEHHBIN DIIHMIEMHOIOTUYECKUN
npouecc BI'B xapakrepusyercs «KOrOpTHBIM CABUTOM» OpeMeHHM MH(EKIHHU B CTOPOHY B3pPOCIIOro
HaceneHus. g JoCcTrKeHUs 1eieil 3MMUHAIMKA BUPYCHBIX renaTuToB kK 2030 romxy HeoOxonumo
pacuIMpeHye porpaMM BaKIIMHALUU B3POCIIbIX, YCUICHUE IIUIEMUOJIIOTMYECKOTO HAJ30Pa, a TAKKe
MHTErpalus HU(POBBIX CUCTEM MOHUTOPUHTA BaKI[MHALIMHU U 3200JI€Ba€MOCTH.
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Abstract. Hepatitis B virus (HBV) infection remains a major public health problem in the
Kyrgyz Republic, contributing significantly to the burden of chronic liver diseases, including
cirrhosis and hepatocellular carcinoma. The aim of this study was to assess the epidemiological trends
of HBV infection and evaluate the impact of vaccination on disease patterns. A systematic review of
scientific publications (2015-2023), WHO reports, and national regulatory documents was
conducted. The results demonstrate that the introduction of neonatal vaccination has led to a
substantial decline in acute HBV incidence and the near elimination of infection among children.
However, a high prevalence of chronic HBV persists among adults, particularly in cohorts born before
the implementation of universal immunization. Regional disparities in vaccination coverage and
incomplete vaccination schedules were also identified. The current epidemiological pattern is
characterized by a shift of the disease burden toward adult populations. Achieving WHO elimination
targets by 2030 requires the expansion of adult vaccination programs, strengthening epidemiological
surveillance, and the integration of vaccination and disease monitoring systems.

Kniouesvie cnosa: BupycHbli Tenatut B, BakumHanus, nummyHonpoduiaktuka, Keipreizckas
Pecny6mnmka.

Keywords: hepatitis B, vaccination, immunization, Kyrgyz Republic.

BupycHsle renatuTsl — modagbHas mpodiaemMa o0IeCTBEHHOTO 3/IPaBOOXPaHeHHUSI, HAHOCSIIAs
TSDKEJBI YPOH KHU3HM JIOJeH, coolliecTBaM M cUCTeMaM 3[paBoOXpaHeHus. B pa3BuBarommxcs
peruoHax u Asuu renatut B, octaercst Haubosee pacpocTpaHeHHON MPUYMHOM HUppo3a neveHy | 1,
2]. 1o nannbIM BecemupHas opranuzanust 31paBooxpaHenusi, Opems xpoanueckoir HBV-ungexium B
crpa”ax LleHTpasbHOM A3HMM COXpaHSETCA HAa YpPOBHE CPEJHEH M BBICOKOM 3HJIEMHUYHOCTH, YTO
00yCIIOBIIMBAET JOJITOCPOUHYIO MEAMKO-COLIMATIBHYIO HAarpy3Ky Ha CHCTEMbI 37ipaBoOXpaHeHus [3].

BupycHsiit renatut B (BI'B) ocraércst ogHol n3 nmpuHOpUTETHBIX MpoOieM 0OLIeCTBEHHOTO
3apaBooxpaHeHus B Keiproizckoil PecnyOnnke B CBSI3M C CYHIECTBEHHBIM BKIJIAJJOM B CTPYKTYpPY
XPOHUYECKHUX 3a00JI€BaHUH TIEUCHH, IUPPO3a U TeNaTOUEIUTIOSIPHON KapIIUHOMBI [4].

B Keipreckoii PecniyOnuke BHeapeHHE BaKIMHAIMM HOBOPOXKAEHHBIX MPOTHB remnatura B
IPUBEJIO K BBIPAKCHHOMY CHIDKEHHIO 3a00J1€BaeMOCTH OCTphIMH (opmamu HH(EeKIHH U
(hopMHUPOBAHUIO 3ANTUIIEHHBIX KOTOPT JAETEH U MOIPOCTKOB [5].

Bwmecte ¢ Tem snuaemuonorudeckuil npouecc BI'B xapakrepusyercss «casurom» OpeMeHu
3a00J1€BaHUsl B CTOPOHY B3pPOCIBIX BO3PACTHBIX IPYII, CPEIU KOTOPBIX COXPAHSETCsl 3HAYUTEIIbHAS
pacrpocTpaHEHHOCTh XPOHUYECKOW HHEKIH [6].

Henonnas 3aBepii€éHHOCTD Kypca BaKIIMHALIUY B OTIEJIbHBIX PETMOHAX U OTPaHUYEHHBIN OXBAT
JIOTOHSAIOIIEN BaKIMHAIMEW B3pPOCIBIX JONOJHUTENBHO CHU)KAIOT MOMYISIUOHHBIN 3¢ ekt
MMMYyHU3auu [7].

AxTyanuzupyercsi HeOOXOAMMOCTb CHUCTEMaTH3allid HAallMOHAJIBHBIX JaHHBIX, BBISABICHUS
poOesIoB AMHIEMHOIOTHYECKOTO HAA30pa U ONpENIeeHus] TPUOPUTETOB NPpodUIakTUky. JlaHHBINH
0030p HampasieH Ha 00001IeHne COBpEMEHHBIX cBefieHni 00 sanuaemuonorun BI'B B Keipreizckoit
Pecny0Onuke, OpeMeHN XpOHUYECKONH MH(EKIMU U POJIM BaKIIMHALIUK KaK KJIFOYEBOTO MHCTPYMEHTa
obmecTBeHHOro 37apaBooxpaHeHus. [IpoBeaéH 0030p HayuHBIX MyONIMKALUMHA M HOPMAaTHBHO-
IIPaBOBBIX JOKYMEHTOB 3a nepuoz 2015-2023 rr.

3a0oJieBaHus IEYEHH €KETOAHO MPUBOIAT K IBYM MUJUTMOHAM CMEPTEN U SABJISIOTCS IPUYUHON
4% Bcex cmepredt (1 u3 xaxapix 25 cmepredt B mupe). CmMepTh B OCHOBHOM 0OYyCIIOBJIEHA
OCJIO)KHEHUSIMU LINPPO3a U T€NATOLEIUTIOISIPHON KapILIMHOMBI, IIPX 3TOM OCTPBIN I€NaTUT COCTABIISET
MeHBUIYIO A010 cMepTel. bonee 90% cmepTeil 1 MHBaTMAHOCTH, BBI3BAHHBIX BUPYCHBIM I€IaTUTOM,
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MokHO oTHecTH K XI'B m xponmueckoit mHpeknuu Bupyca remaruta C (BI'C). I'ematorpomnHbie
BUPYCHI SBIISIOTCA ATHOJOTMYECKHM (PAKTOpOM B OONBIIMHCTBE CIIy4aeB OCTPOrO TIenaTHTa.
[TanmenTs! B ¢aze nmmyHotonepantHocTd (MT) ocTtarorcs 6e3 neueHus], 4acTo TepSIOTCS U3 MOJIs
3peHHs Bpadel U MpoJ0IDKAIOT epeaaBaTh nHpekuuto 1, 8].

[To manueM (BO3), B Mupe HacuuThiBaeTCsl 354 MITH YEJIOBEK, KUBYIIUX C XPOHUYCCKUMH
renatutamu B u C. B eBpomneiickom peruone ¢ renatutamu B u C, KOTOpbIE ABISIIOTCS OJIHOW M3
OCHOBHBIX IIPUYMH LIUPpO3a U paKa NeyeHu, )uByT 14 muH yenosek [9, 10].

C TOukM 3peHHsl OOLIECTBEHHOTO 3PAaBOOXPAHEHUS, HOBBIC HCCIECJOBAHUS B JIUTEpaType
YKa3bIBAIOT Ha [I00albHOE YBEIMUYEHUE KaK 3a00JeBaeMOCTH, TaK M PAacCIpOCTPaHEHHOCTU
BUpycHoro renaruta B [11].

[To ouenkawm, B 2019 r ot BI'B-accomuupoBannoro muppo3sa ymepio 331 000 yenosek, a 4uciio
cmepreit ot BI'B-accounnposannoro paka neuenu B 2019 rony cocrasuino 192 000, yto Ha 156 000
oompie, yem B 2010 . Ananus snuaemuonornueckux tenaeHui ¢ 1990 r mo 2021 r B 21 crpane
bmmxuaero Bocroka u CeBepHoil AGpHKH BBISIBIIIO YBETHYEHHE 3a00JI€BAEMOCTU ILUPPO3OM U
IPYTUMH XpPOHHYECKUMH 3a0oneBaHusiMu meueHu Ha 114,9%, mpu stom B 2021 r ObLIO
3apeructpupoBano 7 344 030 HoBbIX ciayuaes [12].

Mexny tem, BI'B mo-mpexxnemy kpaiiHe HEAOCTATOYHO TUATHOCTUpPYeETCs, a 3¢ (heKTUBHbBIE
Mepbl, KOTOpblEé MOTYT NpPEJOTBpaTUTh WHGPEKIHUI0 W MPOrpeccUpoBaHUE 3a00JIeBaHUA,
HCIIONB3YIOTCS HepocTarouHo [13].

HecmoTpst Ha HakOIUIGHHWE CYIIECTBEHHOTO OObeMa 3HAHWH B cdepe SMUIeMHUOIIOTHH,
JMArHOCTUKU U JIYeHUS BUPYCHBIX TE€MATUTOB, O HACTOSAIIETO MOMEHTA CEpPhE3HOM mpolneMoit
OOIIECTBEHHOTO 3/ApPAaBOOXPAHEHUS BO BCEM MHUpPE SBISIOTCS TaKUE TSKENble MOCIEACTBH
3a00JIeBaHUsl TEMAaTUTaMH, KaK CMEPTHOCTh M HMHBAIUAW3ALUS TPYAOCHOCOOHOTO HACEICHUS U
BBICOKHE 3aTpaThl HA MEIUIIMHCKYIO omoInb [ 13, 14].

[IpennoxeHo CTaHIapTHOE OIpPENETICHHE CIydacB s SMMIEMHOJOTMYECKOrO Haa3opa 3a
BUPYCHBIMM T€NIaTUTaAMH, KOTOPBIA BKJIKOYAET TP OCHOBHBIX KOMIIOHEHTA: 3MMIEMUOJIOTUYECKUN
HaJ30p 32 OCTPhIMH opMaMu HH(DEKIINH, XPOHUUECKUMU (POpMaMU U TOCIIEICTBUSIMU XPOHUYECKON
uHpexnuu [15].

HecMotps Ha nens BcemupHOR opraHu3anuy 31paBOOXpPAHEHMs] - MCKOPEHUTb BUPYCHBIN
rernaTuT Kak MpobsieMy oOmecTBEHHOro 31apaBooxpaHeHus K 2030 romy, mporHo3upyercsi, yTo
exxerogHoe uncio cmepreit or BI'B B Mupe yBenuuutcs Ha 39% B nepuoz ¢ 2015 mo 2030 rox, ecnu
CUTYallMsl OCTAaHEeTCsl HEM3MEHHOH [ 14].

HenaBuee nccnenoBanue coapropamu Premkumar M u 1p. ¢ ucnosib3oBaHHeM Mojeneil Juis
120 ctpaH mokasayio, yTo ObUIO AMArHOCTHpoBaHO 29 MuiuoHOB (10%) ciyuaeB uHdpexuu, 4,8
MuutoHa (5%) WMEIoNMX MpPaBO Ha BaKIMHAIMIO JIFONEH KOTAA-IMO0O0 TMOJydaad Teparuio
HYKJIEO3UIHBIMH aHAJIOraMu, U MeHee 1% OepeMeHHBbIX KEeHIIMH, UMEIOIUX MTPaBO Ha BaKI[MHAIIHIO,
MOJTyYaJid IPOTUBOBUPYCHBIE ITpENapaThl Ui peoTBpalieHus nepegadu BI'B oT matepu k peOeHKy.
N3 87% mianeH1eB, KOTOpBIE, 110 OLIEHKaM, IOJYYWIM BaKIUHALMIO, 46% MOTyUYMIN NEPBYIO 103y
BakUuHBI MpoTuB BI'B nipu poxennn. CormtacHO TEKYIUM OLIEHKaM, €CJIM a3UaTCKUe CTpaHbl OymyT
M0JIaraThCs TOJIBKO HAa MMMYHU3ALIMIO JUISI CHUKEHUsI OpeMeHu 0oje3Hu, cpoku JnkBuaanun BI'B
nposaTes 10 2060-2090 ronos, 4TO 3HAYMTENBHO OTIINYAETCS OT TPU3bIBa BceMrpHO opranuzanuu
3paBOOXPAHEHU K JUKBUAIMHU BUPYCHBIX renaruto k 2030 rogy [16].

B »tom konTekcre crpanbl LlentpanbHoit Asum (Kasaxcran, VY36ekucran, Kbipreizcras,
Tamxukucrad, TypkMeHHCTaH) paccMaTpUBAIOTCSI KaK PpEruoH CO CpelHed U BBICOKOM
SHJEMUYHOCTHIO BUpycHoro rernatuta B. B 2015-2023 rr. 8 Kazaxcrane 3agukcupoBaHO yCTOMYHBOE
CHIDKEHHE O(HIMAIbHON 3a00JIeBaEMOCTH OCTPHIM BHPYCHBIM TelmaTUTOM B, uyTo cBsizaHO C
pacuipeHreM 00s3aTeNbHOM BakKIMHALMU U YCHUJICHHEM OSIHJIEMHOJIOIMYECKOrO Hal30pa;
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BKJIIOYEHUE HWMMYHU3AIlMM HOBOPOXKIEHHBIX B HAIMOHAJIbHBIM KaneHaapb ¢ 1998 1. mpuBeno k
BBIPAXKEHHOMY COKpalieHuto pacnpoctpanéHnocty HBV cpenu nun monoxke 20 set, npu 3ToM
yacrtoTa BeisiBiieHHst HBSAg B 00mieii momysnsiiuu coctasisieT 3—5%, a cpeiu JoHOpOoB KpoBH B 2018—
2022 rr. — 1-2%, uyto oTpaxaet 3¢pdexr ckpununra [17, 18].

B V36ekucrane HBV xapakrepusyercs cpenneit sHIeMu4yHocThi0 (5—8% cpenu B3pocioro
HACEeJIeHMs); MaccoBas BaKIMHALMA HOBOPOXKIEHHBIX ¢ Hadama 2000-Xx TOmOB CHM3MWIA
3a00JeBaeMOCTh cpenu JeTeid 10 ypoBHS Mmenee 1%, a ¢ 2022 1. peanu3yloTcsi MPOrpamMMbl
MOMYJIALIMOHHOTO CKPUHUHIA, OJHAKO COXPAHSAETCS 3HAYMTEIbHAs J0Js HEAMarHOCTUPOBAHHBIX
Ciy4aeB, 0COOEHHO B celbCKHX pernonax[19, 20].

B Tamxukucrane pacpocrpanénnocts HBV cpenu B3pocibix onenuBaercs B 4—7%; octaéres
PHUCK BEPTUKAJIBHOHN Mepeaadyy MpU HEMOJIHOM OXBaTe BaKIMHALMEH B OTIEIIBHBIX TEPPUTOPUSX, a
OTPaHUYEHHOCTH MOIMYJISIIIMOHHBIX UCCIIEIOBAHUHN 3aTPYyAHACT TOYHYIO OLIEHKY OpeMeHH MH(EKInH.
[To manueiMm BO3, TypkMeHHCTaH OTHOCUTCS K CTpaHaMm cO cpeaHel sHaeMuuHoctsio HBV; npu
paciiMpeHrH BaKLIMHAIMU OOBEM HE3aBUCHUMBIX JMHAEMHUONIIOTUYECKUX MyOnuKanuidi ocraércs
HEJIOCTaTOYHBIM JJIsI BCECTOPOHHETO aHaJIu3a CUTyaruu [2].

CyiiectBeHHOH npo0neMoi 0CTaércsi OrpaHUYEHHOCTh PENPE3EHTATUBHBIX MOMYISIIMOHHBIX
UCCIIeIOBAaHUN. BONBIIMHCTBO OIMyONMMKOBAaHHBIX JAaHHBIX OCHOBAaHBI Ha OOCJIEIOBAaHHH JOHOPOB
KpoBH, nanueHToB ¢ BUY-undekuuneii, 6epeMeHHbIX KCHIUH WM IPYTUX TPYII PUCKA, YTO HE
BCET/Ia 03BOJISIET HKCTPAIIOIMPOBATh MOJYYEHHbIE [T0KA3aTeNIX Ha 001yto nonysanuto. Henocrarok
HAIIMOHAJLHBIX CEPO3MUACMUOIOTHIECKUX 00CIIIOBaHMA 3aTpyaHseT (hopMUpoBaHHUE 00HEKTHBHOM
KapTuHbI pacnpoctpanénHoctd HBV B pernone.

OpnoBpemeHHO ¢ 3TuM B 2015-2023 rr. HaOnogaeTcst yCuiIeHHe rocyJapCTBEHHON MOTUTHKU
B cdepe MpoMIAKTUKA M KOHTPOJISI BHUPYCHBIX TEeMaTHTOB. B cTpaHax permoHa pacummpsroTcs
IIPOrpaMMbl CKPUHMHIA, COBEPIIEHCTBYETCS Jab0opaTopHasi AUArHOCTHKA, BHEIPSIIOTCS MPOTOKOJIBI
JIeYeHUs XPOHUYECKOro remaruta B B COOTBETCTBMM C IIOOAJbHOW CTpaTreruei >IMMHHAIIH
BHUpYCHBIX renatutoB 10 2030 roxa, npunaroit BO3 [21].

OTU Mepbl CBUJETENIbCTBYIOT O IOCTENEHHOM Iepexoie OT (parMEHTapHbIX WHHUIIMATUB K
cucreMHoMy noaxony B 0opbbe ¢ HBV B Llentpanbuoit A3un. Kelprel3cTan OTHOCUTCS K CTpaHaM ¢
LIMPOKON pacnpoCTpaHEHHOCTBIO BUPYCHBIX remarutoB. Ilo omenkam BcemupHO# opraHuzannn
3paBOOXPAHEHHUS, OKOJIO IOJIYMWJUJIMOHA JKUTENEH CTpaHbl JKUBYT C XPOHMUYECKHM BUPYCHBIM
renarutom B [22, 23].

[To nannbiM uccnenoBanuii 2015-2022 rr. pacnpoctpanénnocts HBV cocrasnsier 3—6%, npu
3TOM OCHOBHBIMH (PAKTOpaMH pUCKa SIBIISIOTCS MEIUIIMHCKIE MAaHUIYJISALUH, IEPEIUBAHUSA KPOBU B
IIPOLUIOM M MUIPALAsl HACEJIEHMUsSI OTMEYAETCsl HEOCTAaTOYHasi OXBAaTHOCTh B3POCIIOrO HACEJICHHUS
BaKIIMHALIMEH, a HallMOHAJIbHBIE IPOTPaMMbl IPEUMYILIECTBEHHO OPUEHTUPOBAHBI Ha TPODUITAKTHKY
BEPTUKAJIbHON mepefayr HMH(EKIUH, YTO BMECTE€ C HHU3KOW MMyOIMKAllMOHHOM AaKTHMBHOCTBIO
OTrpaHUYMBAET ANUIEMHUOJIOTMUYECKUA MOHUTOPHUHT [35, 24].

B o0mieii cTpyKType OCTpBIX BUPYCHBIX I'eTIaTUTOB J10J1s renatuta B cocrasnser 16,9%, Torna
KakK J0JI1 HeBepU(UIIMPOBAHHBIX BUPYCHBIX rematutoB - 15,2%. Ilocne BHeapeHMs BaKUMHAIUU
npotuB renaruta B cpenu nereit (c 2000 1) u ynyuiieHus HHPEKIIMOHHOTO KOHTPOJIS B MEAUIIMHCKUX
OpraHM3alMsIX OTMEYEHO BbIPAXKEHHOE CHIDKEHUE 3a00J1€BaEMOCTH OCTPBIM TenaTuToM B - ¢ 26,7%o
10 5,3%o 3a cuéT cokpareHus g0u ocTpeix popm BI'B. Bmecte ¢ Tem Ha 3TOM (hoHE peructpupyercs
pocT 3aboieBaeMOCTH XpOHHWYEeCKMMM (opmamu rematutra B, YTo oTpakaeT cMelleH He
AIUAEMUOJIOTHYECKOTO MPOGUIIS HHPEKIUHU OT OCTPHIX GOPM K XpOHHUECKHUM [25].

CoxpansieTcst BBICOKasi paclipocTpaHEHHOCTh XpoHuueckoil HBV-undexuunu cpeau B3pocioro
HaceNeHus, 0coO0eHHO cpenu Jul, poauBiiuxcs a0 2000 roma, To ecTb A0 MEpPHOJa MAaCCOBOM
umMMmyHu3aiun. JlanHas koropra (opMHpyeT OCHOBHOE Opemsi XpoHHUecKHX (opM 3abosieBaHHA
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LUPPO3a MEYECHH M T'eNaTOLEIUIIOIAPHON KAPIIUHOMBI, YTO ONpPENESEeT JOITOCPOYHYIO HAarpy3Ky Ha
CHUCTEMBI 3JpaBOOXpaHeHus peruoHa [1, 6, 27].

CornmacHo JaHHBIM HAIIMOHAIBHOTO SMTUAEMHOIOTHYECKOTo Hai30pa, B 2015 r 3ab01eBaeMoCTh
octpeiM BI'B B Keipreizckoit Peciyonuke cocrasisina okosno 4-5 Ha 100 Teic. HaceneHus, Toraa Kak
K 2023 1 ma”HBIN OKa3aTelb CHU3WICA 110 Topsaka 2,3 Ha 100 Teic. HaceNeHuUs, YTO COOTBETCTBYET
JIOTIOJIHUTEIbHOMY CHIDKEHUIO 3aboseBaeMocTH ocTpbiMu (opmamu BI'B mpumepno nHa 40-50%.
3710 00yCNOBIeHAa KYMYISATUBHBIM 3(P(PEKTOM BAKIIMHALUU HOBOPOKIEHHBIX U BBICOKHMM OXBAaTOM
MMMYHM3ALUEN JETCKOr0 HACEIEHUsI B MPEAIIECTBYIOIIME TO/bl, YTO CYLIECTBEHHO COKPATHIIO ITyJ
BOCIIPMUMUUBBIX JIMI] B MOJIOABIX BO3pacTHBIX rpynmnax. OcdunuanbHas perucrpanust OONbHBIX
XpoHuueckumu BupycHbIMU renatutamu (XBI') B Keipreckoii Pecniyonuke vagara B 2010 1. [5].

B nepuon ¢ 2010 mo 2017 rr. ypoBens peructpanuu Hocutensctsa HBV (60,4) 6511 B 20 pa3
BBIIIE perucTpanuu XxpoHudeckoro BI'B, 4ro ykaspiBaeT Ha BBIPDQXKCHHYIO HEIOPETUCTPALIUIO
XpOHHUYECKUX (OopM 3a00J€BaHUSA U HEMOIHOTY SMHIAEMHUOIOIHYECKOTO yuéTa peasbHOro OpeMeHu
nHpexnuu [3, 8, 26].

CeposnueMuOIIOTHYECKUE HCcleoBaHusl, mpoBenéuusie B 2018 1., mokazamm, YTO
pacnpoctpanénnocts HBsAg cpenu Hacenenus Koipreisckoit Peciyonuku cocrasisier okoso 2,2 %,
C MaKCHMaJbHBIMU 3HAaUEHUSAMHU B BO3pacTHbIX rpynmnax 30—49 ner, Torma kak cpeau AETed U
IIOJPOCTKOB, POXKAEHHBIX II0CJIE€ BHEAPEHUS PYTHMHHOM BakuuHauuu, HBSAg mnpakrtuuecku He
BBIABIISIETCS [27].

OTO TOATBEP)KAAET BBIPAKECHHBIH «KOTOPTHBIA 3(deKkT» BaKUWHAIMU: JIUIA, POIUBIIAECS
[0oCie BHEAPEHMs] MMMYHU3AllUM, 3allMIIEHbl OT WHQHUUMPOBAHMS, TOINA KakK IOKOJEHHUs, He
OXBAaYEHHbIE BaKIMHAIMEW B JETCTBE, MPOAOJDKAIOT (OPMUPOBATH OCHOBHOM pe3epByap
xponndeckoii HBV-un¢exuuu B nomymsiuuu. Peructpamust HoBbIx ciydaeB BI'B B 3HaunTensHOU
CTETEHU 3aBUCUT OT OOPALEHHS ALMEHTOB 32 MEAUIIMHCKOM IIOMOILBIO, UTO HE MIO3BOJISIET B TOJIHOMN
Mepe OTpa3uTh peallbHYI0 PacHpOCTPaHEHHOCTh MH(EKIHH. Pe3koe cHIkeHHe 3a0051eBaeMOCTH
octpeiM BI'B B mocnennue roasl HampsMylO CBSI3aHO C BBEIEHHEM OOs3aTeIbHOM BaKLMHAIUU
npotuB renaruta B B HamumoHanbHBIM KaJleHIaph NPUBUBOK; B 3TOM CBSA3M IS JAJIbHEHIIETO
cHIbKeHus 3a0oneBaeMocT BI'B ob6ocHOBaHa HEOOXOIMMOCTbh BHEAPEHUS IIAHOBOM BaKLMHAIIUU
B3pocioro Hacenenus a0 49 ner [1, 28].

JloMMHUpYIOIIMMH TyTsAMH mnepenaun rematuta B B Keipreickoit Pecny6Omnmke octarorces
MapeHTepaJIbHbIN METUIMHCKUN U ObIToBOM myTH (60,9%), mpu 3TOM 3HaYUTENbHAs A0S CIy4yaeB
cBsi3aHa ¢ hopMHUpOBaHMEM ceMENHBIX ouaroB (23,8%), 4To c0cOOCTBYET JUIUTENbHON [IUPKYIALUU
uHGEKIUH B nomyssuu [1].

Keipreizckas PecryOmimka cuutaeTcst BBICOKOIHIEMUYHBIM pernoHoM, riae 70-90% naceneHus
unpunupyrorcs HBV B Bozpacte 10 40 net, npu 3tom y 8—20% pa3BrBaeTcss XpoHUUECKasi HH(EKIUS
C TIO)KU3HEHHBIM HOCUTENLCTBOM BUpyca [4. 28].

B ycnoBusix uHTeHcuBHOW unupkymsuuun HBV 3HauuTenbHas dbacTe WHOHUIMPOBAHHBIX
JUTUTENIbHOE BpeMsi OCTa€TCsl BHE IOJIA 3PEHMS CHCTEMBI 37paBOOXPAHEHUS, YTO CIOCOOCTBYET
IIPOrPECCUPOBAHUIO 3a001€BaHUs U (POPMHUPOBAHUIO TSHKEIBIX MCX0A0B. L{Mppo3 neueHn kak Ucxon
BUpYCHBIX renatutoB B u D uaie peructpupyercs B Kanan-Abanckoit u Uyiickoit o0nactsix, a Takxke
B I. bumikek, mperMyIIecTBEHHO CpeAu JHUI[ CPEIHEro M IMOXHUIOIO BO3pacTa, U HEPEaKo
JUArHOCTUPYETCS Ha IO3IHUX, JEKOMIIEHCHPOBAaHHBIX CTagusX cIycTs 5—12 yner oT MoMeHTa
MHOUIMPOBAHUS, YTO OTPAXKAET HEIOCTATOYHOCTh PAHHETO BBISABICHUS MPOTrPECCHpYIONNX (popm
xponuueckoro BI'B [4].

[Ipouecchl Murpanuu U rodanu3aluy CHOCOOCTBYIOT MEPEMEIIECHUIO NI ¢ XPOHHUYECKUM
BUPYCHBIM T'€lIaTUTOM B PETHOHBI C TPAIUIIMOHHO OoJjiee HU3KOU pacmpocTpaH€éHHOCThI0O XBI,, uTo
MOJKET 0CTaBaThCsl HEJJOOLEHEHHBIM B CUCTEME SIUIEMHOIOTMUECKOro Haa3opa [29].

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 124




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne7 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/128

ITaugemuna COVID-19 B 2020-2021 IT. [OOIOJHUTEILHO IIOBIMSUIA Ha IIOKa3aTelId
BbIsIBIIsieMocTH BI'B BenencTBue BpeMeHHBIX ¢cO0€B B IPOBEIEHUM IIIAHOBBIX MPOQUIAKTHYECKUX
MEPONPUATHIA 1 CHIXKEHHUSI 00paIaeMOCTH HaceJIeHHs 32 MEAULIMHCKOM omoibio. B mocnexyromme
roasl (2022-2023 rr.) HabnromaeTcs BOCCTAHOBJICHUE OOBEMOB TECTUPOBAHUS M CTAOMIIM3ALIUS
JNUACMHUOJIOTHYECKUX  WHAMKATOPOB,  4YTO  NOAYEPKUBAET  3HAYMUMOCTh  yCTOMYHMBOIO
(YHKLMOHUPOBAHUS CUCTEMBI SIUAEMUOJIOTMYECKOr0 HaJl30pa U UMMYHOIPO(QUIAKTUKU JaXKe B
YCIIOBUSIX KpHM3UCHBIX cuTyauuid. Takum oOpazom, B Ksipreisckoit PecnyOmnuke cHukeHHe
3200J1€Ba€MOCTH OCTPBIM BHPYCHBIM T€HAaTUTOM B SBiISETCS MPSAMBIM PE3yJabTaTOM UINTEIBHOTO
s dexTa BaKIMHALIMA HOBOPOXKAEHHBIX, TOIAa KaK COXPAHSAIOLICECs W HaKalUIMBaroleecs Opems
xpoHudeckoro BI'B cpenu B3pocioro HacesleHus: 0OTpakaeT MOCIEACTBHS JOIPUBUBOYHOIO IEPUOAA
Y HEJOCTATOYHBIM OXBAaT JOTOHSIONIEH BaKIMHALMEW B3POCIBIX KOropT. J[aHHas IBONWCTBEHHOCTH
SMHUIEMHUOIOTUYECKON JTUHAMHUKH OOOCHOBBIBACT HEOOXOIWMOCTH OJHOBPEMEHHOTO YKPEILJICHHUS
IIPOrpaMM HMMYHM3AlUM J€TE M pacIIUpEHMs] CTpaTeruil BaKUMHALMM M CKPUHUHIA Cpeau
B3pOCJIOTO HAaceJeHMs Ul YCTOWYMBOIO CHUXKEHHUs oOmectBeHHoro opemenn HBV-undexium.
VYkazanHoe snuaemuonoruyeckoe opemss BI'B ompenensier mpuoputreTHOCTh NpOQUIAKTUUECKUX
Mep, HampaBIEHHBIX Ha TMPEIyNpPEeKICHHE HOBBIX CIy4acB HH()UIMPOBAHHUS ¥ CHIKCHHE
JOJITOCPOYHBIX HEOIArONPUATHBIX UCXO0/10B 3a00sieBaHMs. B 3TOM KOHTEKCTE OCHOBHBIM U HauboJee
3 PEeKTUBHBIM METOJIOM NEPBUYHON NMPO(UIAKTUKYA BUPYCHOIO renatuta B sBisercs BakuuHaus,
obecrnieunBaromas (HOpMHpPOBaHUE CHENU(PUISCKOTO HMMMYHHTETAa W MPEJOTBPALICHHE Kak
NepUHATaIbHOW, Tak U ropu3oHTanbHOM mnepenaun HBV. Ilo nmanmneim BO3, BHenpenue
YHHUBEPCAIbHON BakIMHALMK TpotuB BI'B, BKiltoyast BBeieHHE NIEPBOM O3Bl BAaKLIMHBI B IIEPBBIE 24
qaca 1ocie poXaAeHus, sBIseTCs KII0YeBOH cTpaTterueil mobanbHoro koutposss HBV-undexkunu u
MIO3BOJISIET CYIIECTBEHHO CHU3UTh PACIIPOCTPAHEHHOCTh XPOHUUECKOIO rernaruTa B u cBsA3aHHBIX C
HHUM OCJIOKHEHHH [27].

Ilocne BBeneHWs BakUMHALMM IPOTUB Tenartura B pacnpocTpaHEHHOCTh XPOHUYECKOMN
uHoexuu BI'B co BpemeneM cHM3MIIaCh, 0COOEHHO cpeau AeTel miuaauie S get. Mepsl o 6opsoe ¢
BI'B, Takue kak BakIIMHAIINs, TECTUPOBAHHE U JICUEHUE, JOJDKHBI CTPaTErHuecKy MOePKUBAThCS U
paciiupsaThCs A JAOCTHKEHMs anMMMHMHauuu 3aboneBanus. B 1992 rogy BO3 pexomennoBana
CTpaHaM BKJIIOYHTh TPEXI030BYI0 IIEPBUYHYK) CEpUI0 BaKLUMHAIMU IIPOTUB renarura B B
HallMOHaJIbHBIE TpapuKi UMMYyHM3anuu. OXBaT BakKIIMHALIMEl BUpYyCHOTO renaruta B yBenuumiics B
1990-x 1 2000-x rogax 61arogapsi CHUXEHHIO CTOMMOCTH BaKIIMHBI U MOAJIEPKKE CO cTOpoHbl Gavi,
AnbsiHCA IO BaKI[MHAM, YTO MOBBICHUJIO BO3MOXKHOCTh IUIAHOBOM BaKIMHAIIMN MJIAJICHIIEB B CTpaHaxX
¢ orpaHn4eHHbIMU pecypcamu [30, 31].

B 2009 rony BO3 pexomeHgoBajga BceM CTpaHaM BKJIOUYUTh B CBOM I'pauKHU BCEOOUIYIO
BaKIIMHALIMIO MTPOTUB renatuta B ¢ poxxaenus, 2 Ho 6osee 50 cTpaH 10 CHUX MOP HE BBEIU MOJIUTHUKY
BaKI[MHAIIUU C pOXaAeHHS [32].

B ycnoBusx mo6ansHON MUTpalMK OJHUX TOJIBKO IPOTPaMM UMMYHHU3AIIUH HE0CTATOYHO IS
npeaoTBpalieHus ocioxkHeHnid BI'B, Takux kak Uppo3, TepMUHATIbHAS CTa Iusl 3a001€BaHMs TIEYSHU
u renarouesmonapHas kapuuHoma (I'LIK). Peammsanums crparermu npoQHIAKTUKHA BHPYCHOTO
rernatuta B mocpencTBoM BaKLMHAIUMU OCYLIECTBISETCS HA OCHOBE HAIIMOHAJIBHONW HOPMAaTHUBHO-
npaBoBoi 0a3bl 1 HanmoHnanbHOro KajeHaaps npouiakTHUYeCKUX MPUBUBOK, (POPMUPOBABIIUXCS
MO3TAHO B paMKax OOIIEH 3BOJIIOLMU CUCTEMBI SIUAEMUOJIOTHYECKOrO HaJa30pa 3a BHUPYCHBIMU
renatutamu [S].

dopmupoBaHHe CUCTEMBI MTpoduiIakTuku BupycHoro renaruta B B Keipreisckoit Pecy6nuke
MIPOMCXOIUIIO MOATAIHO U HAXOIUJIOCh B IMIPSIMON 3aBUCUMOCTH OT 3BOJIFOLIMA HOPMATUBHO-TIPABOBOM
6a3bl B cepe 3MUAEMUOIOTHUECKOr0 Hal30pa U UMMYHONPOGHIAKTHKH. CyleCTBEHHBIM 3TarioM
MHCTUTYLIMOHATIBHOTO O(OPMIIEHUSI CHCTEMBI SIUAEMUOJOTHYECKOr0 Haja30pa cral 3akoH
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Keipreckoit Pecnybnmukn «O caHUTapHO-3MUAEMHUOIOTHYECKOM OJIarorolydyud HaceJleHUs» OT
26.06.2001 roma, 3akpenuBIIMI 00s3aTeIbHOE O0O0CIIEIOBAaHUE, MEIUIIMHCKOE HAONIIOIEHUE H
peructpaunio ciaydaeB BI'B B cucreme rocynapCTBEHHOIO CaHMTapPHO-3MUIAEMUOIOTHYECKOTO
Haa3opa. OIHOBPEMEHHO C Pa3BUTHEM CHUCTEMBI SIUAEMHOJIIOTMYECKOrO Haa3zopa B KbIpreizckoit
PecriyOnuke ~ Obtu chOpMUpPOBaHBI  MPaBOBbIE  MEXaHU3Mbl  HWHCTUTYLHMOHAIM3ALUU
nmmyHonpodritaktuku. [lpunarue npodunbHOoro 3akoHa B 2001 T 3akpenwyio MPOBEACHHE
npoMIAKTUYECKUX TPUBUBOK Ha OCECIUIATHOH OCHOBE B TOCYAApCTBEHHBIX OpTraHU3aIMIX
3PaBOOXPAHEHUSI W CO3AaJ0 HOPMATHBHYIO IUIATGOPMY [UIS MAcIITAOMPOBAHUSA TMPOTPAMM
BaKI[MHAIlMY HAa HallUOHAJILHOM YpOBHE. Benes 3a 3 TUM MMMyHHU3alUs IPOTUB BUPYCHOI'O TeMaTUTa
B Obuta BrimroueHa B HanumoHanbHbIN KaneHnapb NpoGUIAKTHUYECKUX MPUBUBOK C aKIIEHTOM Ha
BaKLMHAIMIO HOBOPOXKIEHHBIX, YTO 0Oecreunsio (GOpMHUpPOBAHKE MOMYJSIMOHHOIO UIMMYHHTETA B
KOrOpTax, pOXKAEHHBIX MOCJE HAa4YaJla MAaCCOBOM MMMYyHU3auuu. /lanpHeiiliee cCOBEPIIEHCTBOBAHUE
HOPMAaTUBHOW 0a3bl COMPOBOXKAAJIOCH YCHUJICHHEM JIaDOpAaTOPHOTO U AMUIEMHOIOTHYECKOro
KOHTpoJs: emé B kKoHIEe 1990-x romoB ObUIM 3aJI0kKEHBI OCHOBBI J1A0OPATOPHOIO MOHUTOPHHTA
BHUPYCHBIX T€MaTUTOB, OJHAKO JMAarHOCTUKAa IPEUMYLIECTBEHHO OIPAaHMYMBAJIACh BbISBICHHUEM
HBsAg, 4to CyXano BO3MOXHOCTH KOMILIEKCHOM OILIEHKH PpaclpOCTPaHEHHOCTH HH(EKIUU U
aHaian3a €€ ITUOJIOTUYECKON CTPYKTYPBI.

Pacmpenue mporpaMM BakIMHAIMM U TpaHCHOpMALMs AMHAEMUOIOTUYECKONH CTPYKTYPhI
BUpyCHOro rematuta B oOycmoBuimm mnepexox Kk Oonee auddepeHuIMpoBaHHONH Monmenu
sanyAeMuosnornyeckoro Haazopa B Keipreisckoit Pecnybnuke. HopmatuBHO-IIpaBoBblE U3MEHEHUS
koHa 2000-X romoB 3aKpenuiv HaJa30p 3a BUPYCHBIMHM TE€MATUTAMHM KaK KIIFOUEBOM KOMIIOHEHT
CUCTEMBbI OOILECTBEHHOTO 3[IPAaBOOXPAHEHUS M YCTAHOBUIU O0S3aTEIbHYIO PETUCTPALMIO BCEX
cilydyaeB 3a0o0JieBaHUs BHE 3aBHUCHUMOCTH OT ()OpMbI COOCTBEHHOCTH MEAMIIMHCKON OpraHu3aluu.
OnHOBpEMEHHO TPOBOAMIACH MOJEPHU3ALMS HAIMOHAJIBFHOTO KaJeHJaps MPOQHIaKTHIECKIX
IIPUBUBOK: BHEJPEHHUE KOMOMHHUPOBAHHBIX BaKI[MH C KOMIIOHEHTOM MpoTHB renatura B 8 2009-2010
IT. TO3BOJMJIO ONTHUMHM3UPOBATH CXEMbl MMMYHHU3AllMM, CHU3UTh WHBEKIHMOHHYIO HArpy3Ky H
MOBBICUTB OXBAT HAaceNeHMs BakIMHauuen. [locaenyrolee coBepIeHCTBOBAHNE PETYIIATOPHOM Oa3bl
o0ecreunsio Tepexol OT MPEUMYUIECTBEHHOIO KOHTPOJISL OCTPhIX (OpM K CHUCTEMHOMY
AMUAEMHUOJIOTMYECKOMY HAOMIOICHUIO 32 XPOHMUYECKUMH BUpycHbIMU Tematutamu B, C u D, uto
pacIIMpHUIIO BO3MOXKHOCTH PAHHETO BBISBJIEHUS, MOHUTOPUHIA KIMHUYECKUX HCXOAOB M OLICHKHU
OpeMeHH 3a00s1€BaHMsI Ha NOIMYJISLIMOHHOM YPOBHE.

BnepBble Ha HOpMaTUBHOM YPOBHE 3aKperjieHbl TPeOOBaHUS MO0 MOHUTOPUHIY BaKIIMHALUU
IIPOTUB BHUPYCHOTO rematuta B cpeau B3pociioro HaceleHHs U M0 00eCleueHUI0 HENpPEpPBIBHOTO
SMUJIEMHOIOTUYECKOTO HaJq30pa B OpraHM3alMsAX 3ApaBOOXPAHEHHS HE3aBUCHUMO OT (HOpMbI
COOCTBEHHOCTU. JIOTONHUTENBHBIM HANpaBIE€HUEM Ppa3BUTHS CHUCTEMbI CTaJO0 yCHUJIEHUE
1M (pOBU3ALUH SUAEMHOIOMUYECKOT0 HaJ30pa. B HOBBIX HOPMATUBHBIX IOKYMEHTAaX MOIYEPKHYTA
pons uHpopMmarmonnbix cucrteM (EPID-mnardopma, I-Emdo, ILAB, Medstat) ans perucrpamuu
CJIy4aeB BUPYCHBIX I'€IaTUTOB, MOHUTOPUHTA OXBaTa BaKIIMHAIIMEH U aHAIN3a S1THIEMHOJIOTHYECKUX
TEHJECHIMIA B PEaJlbHOM BPEMEHH, UTO CO3JAET NMPEANOCHUIKH Ui IEpexoja OT MPEUMYLIECTBEHHO
MacCCUBHOTO K KOMOMHUPOBAHHOMY (aKTHBHO-TIACCUBHOMY ) STTUIHAI30DY [4].

B nocnennue roasl B Ksipreizckoit PecnyOnmuke ocyriecTBi€H KOMILIEKCHBIA IMEPECMOTP
HOPMAaTUBHO-TIPABOBOM 0a3bl, pPEryIupyloel SMUIeMHUOTIOTHYECKUNA Haa30p, J1abOpaTOpHYIO
JUArHOCTUKY M HMMMYHONPO(MWIAKTHKY BHPYCHBIX remarutoB. B 2024 romy yTBep>KIeHBI
OOHOBJIEHHBIE PYKOBOJCTBA MO HAJA30py 3a HHTEPAIbHBIMU W T€MOKOHTAKTHBIMH BHPYCHBIMH
rernaTuTaMi, a Takke [0 HUMMYHONpo(dUIakTHKe TrematuTtoB B u A, HampaBieHHble Ha
CUCTEMAaTU3alUsl KIMHHUKO-3IIHJIEMUOJIOTUYECKUX CTaHAAPTU3UPOBAHHOIO 3IIHIEMHUOJIOTNYECKOIO
OIIpE/IETIEHUE CIIy4yacB, CTAaHAAPTU3ALMIO NPOLENYpP BBISBICHUS, PETHCTPAllMM U Y4E€Ta OCTPHIX U
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XpoHUYECcKUX popM MHPEKLNH, a TAK)KE pacIIMPEeHHe CKPUHUHTA CPEIH TPYTII MOBIIIEHHOTO PUCKA.
Cy11eCTBEHHBIM MHCTUTYLIMOHAJIBHBIM IIarOM CTAJI0 NPUHSATHE BEJOMCTBEHHOIO HOPMATHBHOIO
akTa MuHHcTepcTBa 37paBooxpaneHust Keipreickoir PecryOnuku, 3aKpenuBIIErO COBPEMEHHBIC
MOAXOAbl K AIHUAEMHOIIOTUYECKOMY HAJI30py, J1adOpaTOpHOM JMArHOCTHKE T'€MOKOHTAKTHBIX
BupycHbix renarutos (B, C, D) u BHenpeHue aaropuTMoB SKCIPECC-TECTUPOBAHUS, UYTO YCHUIIUIIO
MHTETPALMIO KIMHUYECKUX M MOMYJSIUOHHBIX KOMIIOHEHTOB MOHHUTOPMHIA U IMOBBICHIIO
YIPaBIIEMOCTb TPOPUIAKTHUYECKUX MEPONIPUATHI Ha HAIIMOHATILHOM ypoBHE [33].

B 2025 romy mpHOpUTETHI TOCYIapCTBEHHOW MOJUMTHKU B cepe MpOPHUIAKTUKH BUPYCHBIX
rernaTUToB ObUIM CMEIIEHBI B CTOPOHY KOMITJIEKCHOW OLEHKU 0apbhepoB U JIETEPMUHAHT, BIMSIOIINX
Ha OXBAaT TECTHPOBAaHHEM U BaKIUHAIMEH KakK B OOLIEH MOMYJSIHMH, TaK U CPEld MEAULHUHCKHUX
paboTHuKOB. Peanm3anusi COOTBETCTBYIOIIMX HOPMATHBHBIX pEUICHHH o0ecrmedmia 3amycK
CHCTEMHBIX HCCJIEJOBaHUHN (HaKTOPOB, OrpaHUMYMBAIOIIMX JOCTYN K TecTupoBaHuio Ha BUY u
BupycHble renatutel B, C u D, a Takke aHanu3 NpuBep>KEHHOCTH K BaKLMHAIUHU U (aKTOPOB pUCKa
MapeHTEPAIbHBIX TENaTUTOB B OpPraHU3aLMIX 3IPAaBOOXPAHEHMS, BKIIOYAs CTOMATOJIOTMYECKHE
ci1yk0bl . B pamkax JaHHBIX MEPOIPUSITHI IPETYCMOTPEHO ITPOBEIEHUE PETYISIPHOIO MOHUTOPUHTA
MMMYHHOI'O CTaTyca MEIMLUHCKUX PaOOTHHUKOB B OTHOIIEHWU BUPYCHOro remarura B, uro umeer
MPUHIMIIUATBHOE 3HAYeHHE Uil MPO(HUIAKTUKA BHYTPUOONBPHUYHON mepenaun WHOEKIUH u
yCHUIIEHUSI Mep MH(EKIIMOHHOTO KOHTpos [34].

[lo nanHbIM PecnyOMKaHCKOTO HAay4YHO-NPAKTUYECKOIO IEHTpPa IO KOHTPOJIK BHUPYCHBIX
nnpexkmmii HUO3 M3 KP oxBara Tperbeld 10301 BaKIMHAIIMHA MPOTHUB BHPYCHOTO Tematuta B
(HepB3) B Ksipreizckoit Pecriybnuke 3a 2015-2022 rr. moka3bIlBaeT, 4YTo MpOrpaMMa MMMYHU3ALNUN
B II€JIOM XapakTepH30Bajdach BBICOKMMM IIOKA3aTeIsIMU, OJHAKO B AHAJU3UPYEMbIM MEPHUO
OTMEYAJTUCh BBIPAXKCHHBIC BpEMEHHBIC KOJIcOaHUsI M MeKPEeTHOHANIbHAS BapradebHOCTh (Tabmuia).

Tabnnna
OXBAT TPETBEN O30 BAKLIUHALMM [TPOTUB I'EITATUTA B (HEPB3)
B Keiprezcrane ¢ 2009-2022 rr., %

To0b1 ~ ~
3 5 S S S kS S
s § 'S o '€ S R %)
Q X 3 3 N § § kg
2 3 S S ) < g 2 ) ~
2 = oy < \ 0 Q = |
2 s N ) % Y S S S
3 X 3 3 S S 4 3
< : S S T S S S
N 5 X

2015 96,80 94,30 97,60 97,30 97,10 98,20 97,20 96,90 98,90 96,10

b

2016 96,30 91,00 96,70 97,90 98,50 96,00 97,00 9530 98,60 95,80
2017 93,30 86,80 90,00 91,80 96,60 96,10 97,00 93,00 96,30 93,80
2018 93,80 87,50 94,10 92,20 95,80 94,80 94,60 95,00 96,00 95,90
2019 94,10 88,80 95,50 92,70 99,30 94,90 97,60 92,50 99,60 90,20
2020 87,80 71,00 87,30 90,20 95,50 87,50 90,60 9430 91,30 87,30
2021 88,50 79,20 85,10 90,60 90,30 95,90 96,10 90,90 87,40 89,70
2022 90,00 76,00 88,00 92,00 95,00 95,00 93,00 90,00 96,00 91,00

B 2015-2016 rr. HalMOHANBHBIN OXBaT OcTaBajCs CTaOMIBHO BBICOKUM (96,8-96,3%), npu
3TOM B OOJBIIMHCTBE PETHOHOB IMOKa3aTenu mpeBblmanu 95%, 4Tto oTpakaeT ycToilunBoe
(byHKLIMOHMPOBaHKE NPOrpaMMbI B JOKpU3UCHBIN niepuos. Haunnast ¢ 2017 r. oTMedyeHa TeHAeHIUs
K cHmxkeHuto oxsata (93,3% B 2017 . u 93,8% B 2018 1.), Ipu COXpaHEeHUHU IOKa3aTeiel BbILIE
MUHHMAJIBHBIX 11eJeBbIX opueHTupoB BO3. B 2019 1. oxBar ocraBaics conocrtaBumMbiM (94,1%),
OJTHAKO MEXpErHOHaJbHbIE pa3iNuus YCHWJIMIUCh, 0coOeHHO B I. bumkex u Kaman-AOanckoit
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obnactu. Hanbonee BeipaxkeHHOE cHIKeHUe oxBara HepB3 3adukcupoBaHo B mepuos MmaHIeMHH
COVID-19: B 2020 r. HanuoOHAIBHBIN IMOKa3aTeab cHU3miIcA a0 87,8%, B 2021 . — mo 88,5%.
OcobeHHo peskoe najgeHue ormedeHo B I. bumkek (71,0% B 2020 1. u 79,2% B 2021 r) u . Om
(87,3% u 85,1% COOTBETCTBEHHO), YTO, BEPOSATHO, OTPAXKAET BIMSHHUE OTPAHUUYUTENILHBIX MeEp,
[IEPEPACIIPENCIICHNE PECYPCOB  3APAaBOOXPAHEHUS U  CHUKEHUE JOCTYIHOCTH IIJIaHOBOM
MMMYHH3ALUU.

B 2022 r. orMeueHO yacTHYHOE BOCCTaHOBJICHHE oxBara BakmuHanuei (10 90,0% B 1iemom 1mo
CTpaHe), MPU 3TOM B Psijie PETMOHOB MoKa3aTen BHOBb JocTUINH 95,0-96,0%. Onnako B r. butikek
u 1. O oxBar ocTaBajcsi HIDKE JonaHAeMUiHbIX ypoBHei (76,0% u 88,0% cooTBETCTBEHHO), UTO
YKa3bIBAa€T HA HEMOJHOE BOCCTAHOBJIEHHE YCTOWYMBOCTH NPOrpaMM HMMYyHH3auuu. B nenom,
na"Hble 3a 2015-2022 1. CBUAETENBCTBYIOT, YTO, HECMOTPSl HA TPAJULMOHHO BBICOKUH YPOBEHb
oxBara BakuuHaiueil nporuB BI'B B Keipreisckoit PecnyOnuke, BpeMEHHbIE cHaabl oxBaTa U
BBIp@KCHHAs] MEXpPEruoHajJbHasi BapuabeIbHOCTh, OCOOCHHO B NEPUOJ MaHIEMHUH, CO3IAI0T PHUCK
(dbopMupoOBaHUs KOTOPT C HETIOJIHOM BaKIIMHAIIMEH U MOTYT CHIKATh MOMYISIIUOHHBII IMMYHHUTET B
JOJITOCPOYHOM NEPCIIEKTUBE.

AHanmu3 MocCneaoBaTeNbHOCTH BBeNeHUS 103 B 2023 © BBIIBUI THUIUYHBIA «TPATUCHT
CHIDKEHHUS» OXBaTa BaKIMHAIMeW MpoTuB BupycHoro renmaruta B (BI'B): mo mepe mepexona ot
MEepBOM K TpeThel J103¢ aOCOIIOTHOE M OTHOCHTEIHHOE YHCIO TMPUBUTHIX MOCIEI0BATEIHHO
yMeHbIIanoch. JlaHHBIA (EHOMEH OTpakaeT CHUCTEMHBIM XapakTep IOTeph MEXIy JSTarmaMu
MMMYHHM3allUd U TOAYEPKUBAET HEOOXOJUMOCTb  BHEAPEHUS  MEXAaHU3MOB  AKTHBHOI'O
COIIPOBOXK/ICHUS MMAlMEHTOB (HAIOMUHAHUS, PETUCTPBI, MapiipyTu3amus B cucreme [IMCII). Pa3peiB
MEXy HayajioM M 3aBEpLICHHWEM BaKUMHAJIBHOIO Kypca MMEET NPUHIUIUAIBHOE 3HAYEHHUE IS
ANUAEMUOJIIOTHYECKON 3(PPEKTUBHOCTH MPOTrpaMM HMMMYHH3ALUH, [TOCKOJIbKY HEMOJHBIA Kypc HE
o0ecreynBaeT ONTHMAJIBHOTO YPOBHS MOMYJISIIIHOHHOTO HMMMYHHTETA.

B onmpemunonorndeckom koHTekcte 2023 I BOCCTAaHOBJIEHHME OXBaTa TPETbEH J1030H
BaKIIMHAIIUY POMCXOAMUIIO Ha oHEe coxpaHstolieiics uupkyssaun HBV cpenu B3pocnbix KOropr, He
OXBAUEHHBIX PYTUHHOM HMMYyHHM3alUel B JETCKOM Bo3pacTe. TakuM oOpas3oMm, Jaxe MpHU
OTHOCHUTEIJIbHO BBICOKOM OXBAaTe€ JIETCKOI'0 HACEJIEHHUS, COXPAaHSIOIMIMECS PAa3phIBbl B 3aBEPIIEHHOCTH
Kypca BakIMHAIlMM M OTPaHUYEHHBIA OXBAT B3POCIBIX I'PYNI PHCKA CO3AAIOT MPEANOCHUIKH IS
nozsepkanus siemuuHoctd HBV-undexiun B crpane. [1o cpaBuenuto ¢ nepuonom 2019-2021 rr,,
2023 rOog MOXXHO OXapaKTepU30BaTh KaK ATal YacCTUYHOTO BOCCTAHOBJICHHUS YCTOMYHMBOCTH
HAIlMOHAJILHOW IPOrpaMMbl UMMYHM3AIMH, OJHAKO BBISIBJICHHBIE PETMOHAIbHBIE PA3IUUMSI U IOTEPU
MEXy J03aMH CBUAETEIBCTBYIOT O COXPAHSIOIIEHCS YI3BUMOCTH CUCTEMBI K OPraHU3allMOHHBIM U
BHEUTHUM (akTopaMm. DTO MOAYEPKHMBAET HEOOXOAMMOCTh WHCTUTYIIMOHAIM3AIUH MOHUTOPUHTA
3aBEpUIEHHOCTH Kypca BaKIIMHALMU (TPEThs 03a KaK KIIOYEBOW MHIMKATOP), YCUJICHUS aJpPECHBIX
MHTEPBEHIIUN B pETHOHAX ¢ 00jee HU3KUMU MTOKa3aTesIMU U MHTETpally JaHHbBIX 110 BaKI[MHALIMU C
SMHJIEMHOIOTUYECKUM Ha30pOM 32 3a00s1eBaeMOCThI0 ocTpbiM BI'B.

B nienom o Pecmy6muke B 2025 T 0TMeUYeHBI BBICOKHE 00BEMBI TOCTABOK BaKIMH MpoTuB BI'B,
OJTHAKO COXPAHSJIOCH MOCIIEN0BATEIbHOE CHUYKEHUE YNCIIa BAKIIUHUPOBAHHBIX OT NEPBON K TPETHEMN
J103€, YTO YKa3bIBAET HAa HEMOJHYIO 3aBEPIIEHHOCTh BAKIMHAIBHOTO Kypca. PernoHanbHbIN aHaIN3
BBISIBUJI BBIPAXKEHHYIO HEOJHOPOJHOCTh TIOKa3aTesei, Npu 3ToM Oosee BBICOKHE OO0bEMBI
BaKIMHAIIUMA PETHCTPUPOBAINCH B TyCTOHAceNEHHBIX pernoHax (Omickas o6nacth, . buinkek,
Uyiickas u Xanman-Abanckas oOnacTH), TOTAa Kak B Psijie MAJIOHACENEHHBIX U TPYAHOMOCTYITHBIX
pPEruoHoOB aOCOIIIOTHBIE MOKAa3aTeal OCTaBaJUCh HUke. Hamnune 3HaYMTENbHBIX OCTaTKOB BaKIIMH
IpyU OJHOBPEMEHHOM CHIDKEHHMM OXBaTa TpPETbeld J1030M yKa3plBaeT Ha CYLIECTBYIOIIUE
OpraHU3allMOHHbBIE PE3EpPBbI /7Sl MOBBIIIEHUSI 3aBEPIIEHHOCTH Kypca MMMYHM3auuu. Pacuimpenue
JKcTpecc-TecTUpoBaHuss B 2025 roxy CBHUAETENBCTBYeT 00 aKTHUBH3AIMM CKPUHHHIOBBIX
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MEPOIPHUATHHA, OJHAKO MEKPETMOHAJIBHBIC DPA3IM4YUsA B OXBAT€ TECTHUPOBAHUEM IOAYEPKUBAIOT
HEOOXOIUMMOCTh 0oJiee  PAaBHOMEPHOIO  paclpeneleHus JAMarHOCTHYECKUX pecypcoB. B
COBOKYIIHOCTHU JaHHbIE MOHUTOPUHIA NOATBEP)KIAIOT, YTO IIPU COXPAHEHUHU BBICOKUX OOBEMOB
BaknuHanuu npotuB BI'B mpoOiiemMa HEMONHOW 3aBEpHIEHHOCTH Kypca M HEPABHOMEPHOCTH
PErMOHANIBHOIO OXBaTa OCTA€Tcs aKTyaJbHOHM. OTO OrpaHUYMBAET HOMYISILMMOHHBIN 3¢ddexT
UMMYHONPO(MUIAKTUKY U TpeOyeT YCHUJIEHUs OPraHU3alMOHHBIX MEXaHU3MOB COINPOBOXKICHHUS
BaKIMHALMY, ONTUMM3AMM BHEIUIAHOBBIX BaKIMHALMI CUCTEMBI SIUEMHOIOIMYECKOTO HaA30pa
JUTS TATBHEHINETO YCTOWYHBOTO CHIDKeHUs 3a0oneBaemoct BI'B B Keipreisckoii Pecryonmke.

[IpoBenénnbplii aHANINU3 MOKA3all, 4YTO SMUAEMHUOIOTHYECKasl CUTyalHsl 10 BUPDYCHOMY T'€lIaTUTy
B (BI'B) B Kbipreizckoit PecniyOnuke xapakTepu3yeTcsi BRIpaKCHHONW TpaHC(HOPMAIMEH CTPYKTYPBI
3a00J€BaeMOCTH IO BIHUSHMEM NpOrpaMM HUMMyHonpoduiakTuku. Boenpenue wmaccoBoi
BaKLIMHALIMM HOBOPOXKJIEHHBIX, HaunHasg c 2000 roma, obecrneymwsio yCTOMYMBOE CHMXKEHUE
3aboseBaeMocTu ocTpeIMU (popmamu BI'B u npaktudecku noyiHyro 3IMMHUHALMI0 UHPEKIUU Cpeau
JIETCKOTO U TMOAPOCTKOBOro HaceneHus. [laHHbli 3pdekT moarBepkaaer BHICOKYIO 3(HEKTUBHOCTh
CTpaTerMd paHHEH HMMYyHH3allMM W €€ KIIOYEeBYI0 pOJb B (OPMHUPOBAHUH IOMYJISIIHOHHOTO
MMMYHHTETA. BMecTe ¢ TeM YCTaHOBIIEHO, YTO COBPEMEHHBIN dIHIEMHOIOrn4eckuii npouecc BI'B
B CTpaHE XapaKTEepHU3yeTCs «KOTOPTHBIM CIBHUIOM» OpeMEeHHM HH(EKUUH B CTOPOHY B3POCIOro
HACEJICHUs], IPEUMYILIECTBEHHO CPENIN JIMLL, POAUBIIUXCS 10 BHEIPEHUSI IIITAHOBOM BaKLMHALIMK. JTa
rpyIa mpoaonKaeT (GopMUpoBaTh OCHOBHOM pe3epByap xponundeckoir HBV-undexmmm, onpenernsis
BBICOKYIO paclpOCTPaHEHHOCTh LUpPpO3a MEYEHH M TIenaToLEUIIOJIAPHON KapLIUHOMBI, a TaKXke
JIOJITOCPOYHYIO HAarpy3Ky Ha CHCTEMY 3/paBOOXpAaHEHMs. BBIABIECHBI CyllleCTBEHHbIE HPOOIEMBI,
orpaHuuuBaroniie 3¢QQPEeKTUBHOCT NPOrpaMM HMMMYHH3ALUHU, BKJIOYAs MEXPErHOHAIbHYIO
BaprabeIbHOCTh OXBaTa BaKIMHALMEH, CHIDKeHHE Toka3arenei B nepuona nangemun COVID-19, a
TaK)Ke HETOJIHYIO 3aBEPIIEHHOCTD BaKIIMHAIBLHOTO Kypca. JJaHHbIe (PaKTOpbI CO3/1AI0T MPEIOCHUIKH
111 GOPMHUPOBAHUS BOCIIPUUMYMBBIX KOTOPT M MOJIEPKAHUS SHAEMUYHOCTH HH(PEKIIUH.

Takum oOpazoM, Ui JOCTHKEHHUS Lieiel MI00albHONM MMMUHAIMKM BHUPYCHBIX T'€AaTUTOB K
2030 romy HEOOXOAMM KOMILIEKCHBIA MOJIXOJI, BKIIOUAIOIUN pacllupeHne MporpaMM BaKIIMHALUU
B3pPOCIJIOTO HAcCEJIEHHUs, BHEIPEHUE MEXaHU3MOB KOHTPOJISI 3aBEPIIEHHOCTH BaKLMHAIBHOIO Kypca,
YCUJIEHHE SIUEMUOJIOTHUECKOr0 HaJ30pa M MHTErpaluio LU(GPOBBIX CUCTEM MOHHUTOPHHIA.
Peanu3anus ykazaHHBIX Mep IO3BOJUT OOECHeUMTh JajibHeiliee cHukeHue Opemenu BI'B u
MOBBICUTH IPPEKTUBHOCTH NMPOHIIaKTHYeCKON MoauTHKU B Kbipreisckoit Pecryonuke.

Asmopul  svipadicarom  O1a200aPHOCMb  CREYUATUCAM  CUCTHEMbL  INUOEMUOTOSUYECKO2O
Haozopa Kvipevizckoti Pecnyonuxu.

Hccneoosanue evinonneno 6e3 eneuineco ¢uHaHCMp0661HZUl.
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Annomayusn. Cunnpom Kokkeitna (CS) - 3T0 penkoe HaclneACTBEHHOE 3a00JIeBaHUE, KOTOPOE
nepesaeTcsi o ayTOCOMHO-PELIECCUBHOMY THUITY, IMEET BBICOKYIO T€HETHUECKYIO T€T€POr€HHOCTh U
pa3sHoOOpa3ue KIMHUYECKHX MposiBIeHUH. OCHOBHBIMU XapaKTepUCTHKaMU OOJE€3HH SBISIOTCA
HapylmeHuss B palboTe HEWPOIHIOKPUHHOM CHCTEMBI, NpoOIEeMbl € OpraHamMHM 3peHHs u
crnenuduueckue n3MeHeHus Ha koxke. Llenpio Hacrosimiell paboThl OBLJIO ONMHMCAHHWE KIMHHUYECKHX
0COOEHHOCTEH TXKENOTr0o TEUEHUs OCTPOI KHIlIeuHOH nHpekn y pedénka ¢ cunapomom KokkeiiHa.
PerpocnekTuBHBINM aHaIN3 HCTOpUN OoNe3HU 1eBoUKH 12 net ¢ cunapomoM KokkeiiHa, ednBiencs
B PecniyOnukanckoii kimundeckot nadeximonnoit 6onpuuie (PKNB) ropoga bumkek, ¢ 19.04.2025
roza o 30.04.2025 roga ¢ nuarno3om bakrtepuanbHas kumiedHast nHpekuus. OnucaHo coOCTBEHHOE
KIIMHUYECKOe HaOMIoeHNe TSKENIOTo ciayyash OCTpOM KHILEYHON MH(EKIUH y 1eBoukHu 12 jer ¢
MOATBEPKICHHBIM CHHIpoMoM KokkeliHa. PeOEHOK pOKIeHHBIH OT epBOii OepeMEeHHOCTH y MaTepu
C OTATOIIEHHBIM aKyIIepCKO-THHEKOJIOIHYeCKUM aHaMHE30M M MHBAJIMIHOCTBIO 2 rpynibl. J[eBouka
C TIepeHocusa SHTEPOMHBA3MBHYIO HUHQeKkuuto, Bb3BaHHyro E. coli 0152 (BUD),
SHTEPOKOJIMTUYECKYIO  Tsokenyro  ¢opMy Ha  ¢GOHE  MOJIMOPraHHOM  HEIOCTaTOYHOCTH,
METa0OJIMYECKUX, DIEKTPOIUTHBIX HAPYLICHWH, CHUMIITOMOB HWHTOKCHKAlMH. [IpeacraBieHHBIN
cilyyail MOTUEpPKUBAET HEKOTOphle  KIMHUYECKHE OCOOEHHOCTH TEUEHHsS] OCTPOM KHIIEYHOM
WHOEKIMK y JeTedl C peIKuMH HACIIEJCTBEHHBIMH 3a00JIeBaHUSIMA W HEOOXOIUMOCTh
MHUBUAYATU3UPOBAHHOTO MOJX0/a K JICUEHUIO TaHHOW KaTeropuu MalleHToB.

Abstract. Cockayne syndrome (CS) is a rare hereditary disorder characterized by autosomal
recessive inheritance, high genetic heterogeneity, and diverse clinical manifestations. Key features
include neuroendocrine dysfunction, visual impairment, and specific cutaneous changes. This study
aims to describe the clinical characteristics of a severe course of acute intestinal infection in a child
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with Cockayne syndrome. A retrospective analysis was conducted on the medical history of a 12-
year-old girl with Cockayne syndrome. The patient was treated at the Republican Clinical Infectious
Diseases Hospital in Bishkek from April 19, 2025, to April 30, 2025, with a diagnosis of bacterial
intestinal infection. This paper presents a clinical observation of a severe case of acute intestinal
infection in a 12-year-old girl with confirmed Cockayne syndrome. The child was born from a first
pregnancy to a mother with a complicated obstetric history and a Group II disability. The patient
presented with an enteroinvasive infection caused by E. coli O152 (EIEC), specifically a severe
enterocolitic form complicated by multi-organ failure, metabolic and electrolyte imbalances, and
symptoms of severe intoxication. The presented case highlights specific clinical features of acute
intestinal infections in children with rare hereditary diseases and emphasizes the necessity of an
individualized treatment approach for this patient category.

Knrouesvie crnosa: CUHAPOM KOKKeﬁHa, «CTAp4YCCKOE» JIMIO, BPOXICHHAA KaTapakrTa,
KHIICYHas I/IHCI)GKI_II/IH, 9HTepOHHB33HBHBIﬁ OHICPUXHUO3.

Keywords: Cockayne syndrome, "progeric" appearance, congenital cataract, intestinal
infection, enteroinvasive Escherichia coli (EIEC).

Octpbie kumeunble uHpexkuun (OKM) 3aHuMaroT OJHO M3 BEAYIIMX MECT B CTPYKType
MH(PEKIMOHHON TaTOJIOTUU JIETCKOTO BO3pPACTa W SIBIISIIOTCS OMHOW M3 HamOoJiee 4acThIX NMPUYUH
rocnutaiu3anuu y gereu [1].

3a0oneBaHusl MOTYT MPOTEKATh B JIETKOM, CPEeIHETHKENON U TKENON (hopMax B 3aBUCUMOCTH
OT Bo3pacTa peOEHKa, BO30YIUTENsI, IMMYHHOTO CTaTyCca U COITyTCTBYIOIICH MmaToinoruw [2].

Y  UMMYHOKOMIIDOMETHpPOBaHHBIX JI€T€H, BKJIOYas MAIUEHTOB C HACJI€ACTBEHHBIMU
3200J€BaHUSAMH, CONPOBOXKIAIOIIUMUCS ~ METAOOJIMYECKUMHM  HapyIIEHUSIMM W HUMMYHHOHU
HEZ0CTaTOYHOCThI0, TeueHne OKM Hepeako HOCUT aTUIMYHBIN 1 3aTsHKHOM Xapakrep [3, 4].

Cungpom Koxkeitna (CS) — ynbrpapenxoe (1:2,5 miiH) HacieICTBEHHOE 3a0oieBaHUE U3
IpyHIbl IPOT€POUIHBIX CHHIPOMOB, 00YCIOBIEHHOE MaTOT€HHBIMUA BapUaHTaMU B FeHax perapamnuu
JTHK (ERCCS8,ERCC6, XPB (ERCC3), XPD (ERCC2) u XPG (ERCCS)) u xapakrepusyromieecs
aHOMaJIbHOMI (OTOUYBCTBUTEIBHOCTBIO, BPOXKJIEHHOU KaTapakTou, MUKpoledanuei,
HEHPOCEHCOPHON TYroyXoCThlO, NAaTOJIOTWEN HEPBHON CHUCTEMBI, JPYTUMH MYJIBTHUCHCTEMHBIMU
M3MEHEHUSIMU U XPOHUYECKUMU ITpobiieMaM ¢ UMMYHHOU cucTeMoi[16].

Brepssie cunapom 6611 onucad B 1936 rogy E. Cockayne y n1Byx cubcoB ¢ Mukpouedanuei u
YMCTBEHHOH OTCTAJIOCTBIO KaK «KapJIMKOBOCTH € aTpoueit ceTyaTtku U mIyxoToit» [6, 7].

Pa3Butne cunnpoma KokkeitHa cBsizaHo ¢ TpeMs Tunamu MmyTanuil: B rene ERCCS (ren CSA,
tun mytauuu A), B rene ERCC6 (ren CSB, tun myranuu B), octanbnbie Tunbsl myTtaiuu (tun C)
TeHETUYECKU HE IETEPMUHHUPOBaHbI. BeTpeuaeTcst B paBHOM Mepe y JIMIL MYKCKOTO U KEHCKOTO 10J1a.
(5, 8].

Jletn ¢ cunHapomoM KokKkeliHa MMEIOT yMEPEHHYIO 3aJEpXKKy ICHUXOMOTOPHOTO pa3BUTHUS
(3IIMP), 3anepkKy B TEeMII€ pOCTa U MaCChl TeJia, a TAK)KE PEUEBOTO Pa3BUTHA. Y HUX (DOPMHUPYIOTCS
KOHTPAKTYphl OOJIBIIUX CYCTaBOB, HAPYIIEHUS MOTOPUKH M MHOTOYMCIECHHBbIE HEBPOJOTHYECKHE
OTKJIOHEHHs. B 3aBUCHMMOCTH OT TSDKECTH TEUEHHs! KIMHHYECKHUE TIPOSBICHUS MOTYT OBITh
BBIPQ)XEHBI B pa3Hble BO3PACTHBIC NMEPHOJbI KU3HU pedeHka. [Ipu JIerkoM TeueHUH NpOsBICHUS
CHUH/IpOMa OTMEYAIOTCSI B MOJPOCTKOBOM MEpHUONE, MPU TSHKEIOM YK€ Ha MEPBOM IOy JKU3HU C
(dbopMupOBaHNEM UHBAIHMIM3ALNN U HEPEJIKO MPUBOIALIAT K cMepTU. B cpeaHeM Takue 1eTH KUBYT
ot 5 1o 16 ner. [6].

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 136




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne7 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/128

[To nmuTepaTypHBIM JaHHBIM, OJHUM M3 CAMBIX BaXKHBIX aCIIEKTOB BEJICHUS JIeTEH C CHHAPOMOM
KoxkeliHa ABIsieTCS UX MOBBINICHHAS] CKJIOHHOCTh K MH(GEKIUAM, 0COOEHHO BUPYCHBIM. IMMyHHas
cHCTEeMa TaKUX MAIMeHTOB MOXXET OBITh OcjallieHa, 4To JeNlaeT MX YS3BUMBIMHU Iepe/ MUPOKUM
CIEKTPOM HH(EKIMOHHBIX 3a00JIEBaHUM, BKJIIOYas OCTpPble KUIICYHbIE WHGEKIUH. Y TaKUX
nanueHToB TeueHne OKUM moxeT compoBOXKIaTbCs BBIPAXEHHOW JAeruipaTalueil, HapylleHueM
AIIEKTPOJIUTHOTO OajlaHCa U CKIIOHHOCTBIO K 3aTSHKHOMY BOCCTAaHOBUTENIBHOMY Tiepuoay [9-12].

Llenp wucciaenoBaHus OMHUCATh KIMHUYECKHE OCOOCHHOCTH TSDKENOTO TEYSHHS OCTPOH
KuieyHol nHpekunn y pedéuka ¢ cuapomom KokkeilHa M MOAXOIBI K JUATHOCTHKE, JEYCHUIO U
MOHHUTOPHUHTY COCTOSIHUS Y MAIMEHTa C PEIKMM HacJeICTBEHHBIM 3a00JIeBaHUEM.

PerpocniekTuBHBIM aHamu3 WUCTOpUM OOJE3HM IeBOYKH 12 jet ¢ cuHapoMoMm KokkeitHa,
neyuBIueiics B Pecyonukanckoii knuanyeckoil nngpexkunonnoi 6onpuune (PKUB) ropona bukek,
¢ 19.04.2025 rona no 30.04.2025 roxa ¢ nuarno3om bakrepuanbHas KuiedHas HHQEKIHs.

Onucanue xkaunuyeckozo ciayyasa. Pesyneratbl. B kumeunoe otnenenne PKUB nmocrynmia
neBoyka B Bo3pacte 12 ser. Marbh pebeHKa MpeabsaBisiia kaloObl Ha 03HOO, Kallellb, HACMOPK,
MOBBILLIEHUE TEMIIEpaTyphl T€la, CHUKEHHUE alIeTUTa, TOUIHOTY, MHOTOKpPaTHYIO PBOTY, BSJIOCTb,
0eCIOKOICTBO, HAPYIICHNWE CHA W YaCThIM KUAKUHA cTyn. Pedbenok Oonen ¢ 16 ampens 2025 roxa,
3a00JIeBaHUE HAYaJIOCh OCTPO C MOSIBIIEHUS 03HO0A, BAJIOCTH, PEAKOTO KalllJsl, 3aJI0)KEHHOCTH HOCA U
cCHIDKeHUs anmetuTa. B nentp cemeiinoit meaununsl (LICM) ne obOpamanuce. 18 anpens, Ha poHe
COXPaHSIOIMXCS KaTapalbHbIX IPOSBICHUM BO3ZHUKIN MHOTOKPATHAs PBOTA M YACThIM KUK CTYII.
CocTosiHuEe OBICTPO YXYIIIMIOCHh, OTMEYajach BbIPAXKEHHAs BSUIOCTh, MOBBILIEHHE TEMIIEPaTypbl
tena 10 39 0C, cHmkenue nuypesa. Mamoii Obuta BbI3BaHA CKOpasi MEIULIMHCKAs TIOMOIIb U peOEHOK
TOCMIUTAIN3UPOBAaH B mMpoduiibHOe oTAeneHue PecrnyOnukaHCKoll KIMHUYECKON HHQEKIMOHHON
OonpHUIBL. V3 aHamMHe3a >KM3HM HM3BECTHO, YTO Yy MarTepH IMAlUCHTKH HMMEJCS OCIOKHEHHBIN
aKylIepCKO-TUHEKOJIOTUYECKUN aHaMHe3, OHAa HMEeT HHBAJUAHOCTh 2 TIpyHlbl, y Hee OblIu
IIPOBEJCHBl HEOJHOKpATHBIE OINEpallid Ha IIO3BOHOYHUKE II0 MNOBOAY O3XMHOKOKKO3a. [lepBas
O6epeMeHHOCTh, HacTynuBmas B 2000 roay, 3aBepmimiack BeIKUAbIIIEM. MH(popmanys o TedeHUn
OEpEeMEHHOCTH M CPOKE T'eCTalluM OTCYTCTBYeT. MaTh He MpoXoauiia HeOOXoUMble 00ce10BaHus,
13-3a 4ero NpUyrMHa CaMONPOU3BOJILHOTO a00OPTa OCTalach HEBBIICHEHHOW. BTOpas 6epeMeHHOCTb 1
ponsl, HacTynuBmKe B 2012 romy, 3aKOHYWINCH pOXAeHUEM AeBOo4Yku ¢ BecoM — 3000 rpamm,
poctoM — 56 cM. Poxbl OblIM caMocTosATENIbHBIE B cpoKe 38 Hezenb, AeBOUKa 3aKpuyasa cpasy, K
Ipyad TPUIOXKEHAa B NEpBbIE CYTKH, BbIMMCaHa W3 pojaoma Ha 3 naeHb. Co cioB marepu 3Ta
O6epemMeHHOCTh npoTekana Ha Gpone yacTeix OPBU. IIpodunakruueckre npuBUBKU peOEHOK MOTyda
10 1 roga mo kanmeHaapro, 3aTeéM MaMa OTKa3ajlach OT BakIMHaluHu. PeOGeHok pa3BuBajcs A0 3-X
MECALIEB HOPMaJbHO, HO B IOCIEAYIOIIEM Haudajga OTCTaBaTb B BECOPOCTOBBIX I10KA3aTEsX.
OTtmeuanach BbIpaK€HHAs 3aJiep’KKa ICUXOMOTOPHOIO U pedueBoro pa3Butus. [lo mecTy xkutenbcTBa
JieBoYKa Oblila HampaBjieHa K HEBpOJIOry s KoHcyibrauuu. [lo pesynpraraMm uccienoBaHui, Ha
OCHOBAHMU KJIMHUYECKOM KapTHHBI M TeHeTH4eckoro mnoarBepxxiaeHus myrtanuun ERCC6 Obut
yCTaHOBJIEH quarHo3 - cuHapoM Kokkeitna. K 12 ronam pebeHok UMen 3aepKKy pocTa U pa3BUTHS,
BBIPQKCHHYIO MBIIICYHYIO0 THUIIOTOHUIO, XPOHUYECKYI0O HYTPUTHUBHYK HEJOCTATOYHOCTH, JIETKYIO
TYTOyXOCThb, (HhOTOAEpPMATUT W Maccy Tena Bcero 18 kr. JleBouka oOe3NBIKEHA 3a CUET HATHYHS
BBIPAKEHHBIX KOHTPAKTYP B KPYIHBIX CyCTaBaX KOHEUHOCTEH.

Obvexmuenvie Oannvie: OOIIEe COCTOSHUE pEOEHKA TKENO€ 3a CUYET MYJIBTHCHUCTEMHBIX
U3MEHEHUH, MeTa0OJMYEeCKUX HapyIIeHHH, MHTOKCHKAIMOHHOTO W KOJUTHOrO CHHApoMoB. Ha
OCMOTP M MaHUNYJSIIMM pearupyer OeclOKOWCTBOM, IUIa4eM, XAOTHYHBIMH JIBUKEHUSMU
KOHeyHOcTel. BepOanbHbIil KOHTAKT HE JOCTYINEH: IEBOYKA HE pa3roBapuBaeT, OOpallleHHYIO peyub He
nonumaet. Boicoko nuxopaaut — 10 39°C. OTMeuaercst BAIOCTb, BHIPAKEHHAS JKak/a, OTCYTCTBHE
annerurta. [lonokeHne BBIHYKIEHHOE, CAMOCTOSATENIbHO HE CHAMUT. JleBouka HE BHIUT, 3a
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JIBUKYUIUMECS MPEeAMETaMU HE IPOCIISKUBAET U3-3a BPOXKIEHHON KaTapaKThl, CIyX CHHXKEH B BUIY
HaJIN4YUs HEHPOCEHCOPHOU TYrOyXOCTH BTOpOil creneHu. KoxHble MOKpOBBI OJe/IHbIe, YUCThIE, Oe3
CBIIIM, OTMEYAETCS] yMEPEHHAs CyXOCTh KOXkKU. KojkHast CKtajika Ha )KUBOTE PACIPaBIIsIeTCs MEAJIEHHO.
[ToakokHO-KHPOBAs KJIETUYATKa MPAKTHUECKU OTCYTCTBYET. [ 1a3a 3anaBune, CIM3UCTast HOJIOCTH pTa
cyxasi, OJieIHO-pO30Basi, YUCTasl, €CTh KapUO3HbIE 3yObl. 3€B TUIIEPEeMUPOBaH, HEOHbIE MUHIATHHbI
runeptpodupoBanbl. OTMEYAIOTCS BBIPaXCHHbIE OTEKH CTOI, TACTO3HOCTh MATKUX TKaHEH HUXKHEH
Tpetu roneHel. Ilepudepuyeckue numdarudeckue y3ibl MaJbIUPYIOTCS B IOIMBIIICYHBIX U
MaXOBBIX OONIACTAX, MENKUe, 6e300se3HeHHbIE. [[pIXaHne uepe3 HOC CBOOOTHOE, UMEETCS OBIIIKA
CMEILIaHHOTO XapaKTepa C y4acTUEM BCIIOMOTaTeIbHON MYyCKYNaTyphl, yacTota apixanus 40 B 1MuH,
SpO2 — 93%. Ilpu nepKyccuu JeTKUX BBISIBICHO MPUTYIJICHHE JIETOYHOTO 3BYKa C 00X CTOPOH B
HIDKHUX OT/EJax JIETKUX, TIPU ayCKYJIbTAIMH - IbIXaHHUE HaJ JIETKUMH KECTKOE, OCIadieHue ¢ 00enx
CTOpPOH, OOJIbIIIE B HYKHHUX OT/ENAX CIEBA, 3[1€Ch JK€ BBICITYIINBAIOTCS BIIAYKHbBIE MEJIKOITY3bIpUaThie
xpunbl. CepieuHbIe TOHBI IPUTITYIICHBI, pUTMUAYHBIC, apTepuaiibHoe AaBieHrne — 100/60 MM pr. CT.,
UCC — 96 ymapoB B MuHyTy. [lynbc Ha mnepudepuyeckux cocynax yAOBICTBOPUTEIBHOTO
HAIOJIHEHUS] W HampsDKeHWs, pUTMUYHBIA. JKMBOT  cierka B3ayT, OOJE3HEHHBIH B
napayMOWIMKaIbLHOW 30HE M JIeBOM moAB31oIIHONW obnactu. [lepucranpTuika cHmkena. [leyens u
cene3eHka He yBenuueHbl. CTyi )KUAKU, 3eseHbli co cnu3bio 10 10 pa3 B cyTku. [lnype3 CHIDKEH.

Y neBoukH OBLTM OTMEUEHBI MYJIBTHCHUCTEMHBbICE MU3MEHEHHS, XapaKTepHbIE IJs CHHIpPOMa
KokkeiiHa: crapuyeckoe BBIpaKCHHE JIMIIA, YMEPEHHAs MUKpoledans, TOHKAH HOC, 3a0CTPEHHBIN
noA00OpOJOK, Ype3MepHO Oonblive eOpMHUPOBAHHBIE YIIHBIE PAKOBHHBI, MOPIIMHBI Ha JOY,
3amaBIIMe OpoOUTHI ¢ MUKpodTanbMuel ¢ 00euX CTOPOH, KH(]O3 MO3BOHOYHMKA, CrubaTelbHbIC
KOHTPAKTYPhI KOJIEHHBIX U TOJICHOCTOIHBIX CYCTaBOB, a TAK)KE YKBUHO-BAJIbI'YCHAsl YCTAHOBKA CTOII,
cTombl y3KkHe nedopMupoBaHHBIE. KOHEYHOCTH HENpPONOPLUMOHATIBHO JJIMHHBIE W TOHKHUE
OTHOCHUTEJIBHO TYJIOBHINA, HE HCKIIOYACTCS IUCTPOPHUUHBIA THI TenociokeHus. IloakoxxHO-
KHUpOBas KJETYaTKa MpPaKTUYeCKH OTCyTCTByeT. CO CTOPOHBI UEpernHO-MO3TOBBIX HEPBOB
HaOmoaeTcss JIByCTOPOHHEE CXOASIIEeCs KOCOINIa3ue, KpyMHOPA3MAIlUCTBI TOPU30HTAIbHBIN
HUCTarM C pOTaTOPHBIM KOMITOHEHTOM. lIMeeTcsi BpOXKICHHAs IBYCTOPOHHSISI KaTapakra,
HelpoceHcopHas Tyroyxocts. OTMeqaeTcsi BRIpa)kKeHHOE OTCTaBaHKE B POCTE U MACCE 110 CPABHEHUIO
C BO3pacTHOM HOPMOIA.

Hannvie nabopamopmnvix uccireoosanuu: B obmem aHanu3e KpoBHU — aHeMmus | cTeneHu
(remornoOuH — 95 /11, 3putpountsl — 3,97x1012/1), TpoMmbounTo3 (700%109 /i), BbIpaxKeHHBIN
neitkormTos  (26,8x10° /m) ¢ HeiftpodumnesoMm (manouxosaepHele HeHTpodual — 7%,
cermentosnepusie — 70%, mumdorutel — 12%, monomutel — 9%, s03uHOPUIBI — 2%),
YCKOPEHHOE OCeaHne 3pUTPOLUTOB (53 MM/4).

B OnoxumudeckoM aHanmse KpoBu — o0mmii 6emok 51 1/, ane0ymun — 31 1/, MOYeBHUHA —
7,2 MMOJB/T, OCTaTOYHBIN a30T — 21,6 MKMOJB/1, KpeaThHUH — 50 MKMOJIB/JI, TirOK03a — 5,9
MMOJIB/1, o0mui oumupyoruH — 10 MKMOb/1, NpsAMON OMIMPYOMH — 5 MKMOJIB/J, HEMpsAMOH
OUIMpyOMH — 5 MKMOJIB/JI, TIOBBIILICHHE aKTMBHOCTH acmapraramuHoTpaHcgepaza (ACT) — 53
En/n, ananmnamuuorpancdepaza (AJIT) — 74 En/n m C-peaktuBHoro Oenka — 24 wmr/i.
[IpokaneuuTonun — 2,04 Hr/miL.

Ha penTreHorpamme opraHoB rpyaHOH KI€TKH OOHApyKe€HBI 04ard MHQWIBTPAIIMA B HIKHEH
JI0JI€ JIEBOTO JIETKOro. B OakTepnooruueckom rnocese kaja Ha d+s rpymnmy oOHapy>KeH OOMIIbHBIH
pocT HHTepOoMHBa3WBHBIX ImTaMMOB Escherichia coli O152, 4ro moaTBep:knaeT HaIU4He
SHTEPOMHBA3UBHOTO SIICPUXNO03a Y MAMEHTKH. B KomporpamMme: CTyn KHUIKHH, 3eJIEHBIH, CIIH3b B
00JIbILIOM KOJIMYECTBE; B MUKPOCKOIHH BbISIBIEHBI JeHKouThl — 30-40 B 1osie 3peHust, 3puTPOLUTHI
Hen3MeHeHHble 8-12-15 B mose 3peHus; Makpodaru eJUHUYHbIE, IPOCTEHIINE U sSiIa ITIHCTOB HE
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HaleHbl. 3akmodeHue Y3 BHYTpEHHHX OpraHOB OPIONTHOM MOJIOCTH: TOKCHYECKHUE U3MECHECHHS B
noyax.

Ha ocnosanuu kiuHuko-1a60pamopHulx 0anHuLx ObLI 8blcmasier Kiunuveckutl ouachos: A04.2
OHTeponHBazuBHas uHOeknus, Bei3BaHHAs E. coli 0152 (DUD), sHTEepOKOIUTHYECCKAS TsKeIas
dbopma. Ocnoxuenue: JleBocTOpoHHS HWKHenoneBas nHeBMoHus. JIH 1-2  cremenw.
ComyrcTByromiee 3aboneBanue: cuHapoM KokkeitHa. Anemus. B kumeunom otnenenuun PKUbB
MIPOBEICHO KOMIUIEKCHOE JieueHue: croi Ne 4a, npoOHOe MHUThE 1O TUaHy A, aHTHOaKTepuaibHasi,
J€3UHTOKCUKALIMOHHAs, CHMIITOMaTHYECKas Tepanus. B kaduecTBe aHTHOAKTEpHUaIbHOM Tepaniy ObLI
HazHaueH runpoduokcarut (Llunpokc) u3 pacyera 20 Mr/Kr/cyTku BHYTpUBEHHO, 110 90 M1 1Ba pa3a
B JeHb. Hauwaro mnpoBeaeHue HH(PY3UOHHON JAE3WHTOKCUKALIMOHHOW TEpaluy IOJIMUOHHBIMU
pactBopamu B 006beme 180 mut 2 pas3a B CyTKH ¢ 10OaBI€HUEM JApOTaBeprHa 2,5 MJI BHYyTPUBEHHO C
ydeToM 00JeBOro cuHApoMa. B KadecTBe MaTOreHEeTHMYECKOW Teparnuy Ha3HAueH MaHKpPeaTUH B
tabnetkax. Ha ¢pone mpoBonuMoii Tepanuu y peOeHKa MoiIoKUTEIbHOW JMHAMUKHI HE OTMEYajioch, B
TEUYEHHUE CIEAYIOIUX ABYX CYTOK OHA MpoAoinKaia GeOpuibHO JTUXOPAAUTh, Kallledb YCUITUIICS, CTall
MPOAYKTUBHBIM, OOJIM B JKMBOTE COXPAHSIIMCh, HOCHJIM CXBAaTKOOOpA3HBIM XapakTep, CTYl ObLI
CKYZIHBIM C OOMIIEM CII3H, IEPUOAMYECKH C MIPOKUIIKAMU KPOBHU 7-8 pa3 B CyTKH.

B nerkux BbICTyNIIMBaINCh BIAXXKHBIE MEIKOIY3bIpYaThlie XPHIIBI ClieBa B HIDKHUX OTJENaXx,
OJIBIIIIKA C YyYaCTUEM BcrioMorarenbHoi Myckynatypsl, YJ[ 34-36 B 1 MuHyTy. YuuThiBas Haauuue y
JICBOYKM ITHEBMOHUH, BBIHYXJIECHHOE I10JIOKEHUE, CBS3aHHOE C OrPAaHUYEHHEM MOJBUKHOCTH, K
JICYCHHIO T00aBJICH BTOPHIM aHTHOMOTHUKOM HE(PTPUAKCOH | Tp. B CyTKH BHYTPHUBEHHO M MAacCCaX
o0J1acTu TPYIHOM KIIETKH, a Takxke aMOokcou 1o 30 Mr Tpu pas3a B IeHb B Kau€CTBE OTXapKHUBAIOIIEH
tepanuu. [IpomomkeHa Ne3MHTOKCHKAIMOHHAs Tepanus. Ha 5 neHp jeueHus temmeparypa Tena
CHHU3MJIACch O HOPMbI, MaMa JIEBOYKH OTMETHJIAa HEKOTOPOE YIy4IlIEeHHE CaMOYyBCTBHS Y peOeHKa,
MalUEeHTKa Hayaja [OHEMHOTY KylIaTh, YJIYyYIIWJICS SMOLIMOHAIBHBIA (POH, MOYTHU IEepecTalu
0ecIOKONTh 0OJM B JKUBOTE, HO KPAaTHOCTh CTYyJa OCTaBajlach 7-8 pa3 B CyTKH ¢ OOMJIMEM CIIH3H.
Tonbko Ha 6 NE€Hb JIEUEHUS] Yy MAIMEHTKU OTMEYAETCS 3HAYUTENIBHOE YIy4IllEHHWE COCTOSHUS U
paciieHMBaeTcs Kak cpeaHersikenoe. IHTOKCUKaus yMepeHHasl, Kallelb MPOAYKTUBHBIN, OJbIIIKa
YMEHBIIINIIACh, YACTOTA AbIXaHUSI 26 B MUHYTY, B JIETKUX )KECTKOE JbIXaHHUE, XPUIIbl €TUHUYHBIE CIIeBa
B HW)KHHMX OTJAeNax Jjerkoro. I'eMonnHamuka craOuibHas. JKUBOT MATKUN, JOCTYINEH TITyOOKOU
naybayy, HO ele 00JIe3HeHHBIN B IeBoH noAB3aomHON obnactu. Cryn KammueoOpas3Hslil 4 pa3a B
CYTKHM, HO BCE€ €lle C OOJbIIMM KOJIMYECTBOM ciu3u. K JedeHuro NoAKiIoueH 3yOMOTUK —
HopmoOakr L o 1 came 2 pa3a B 1eHb.

K 10 muro or Hauanma Tepamuu COCTOSHME peOEHKa pAacCIEHUBAETCS KaK OTHOCHUTENIBHO
YAOBJIETBOPUTEIHHOE IO OCHOBHOMY 3abosieBaHM0. He MMX0opaauT, MOSBUIICS aIlMEeTHUT, KHUIKOCTh
nbeT Xopoio. Kams HeT ApIxaHue IPOBOJUTCS MO BCEM JIETOYHBIM MOJSM, XPUIIOB HE CIBILIHO,
onplmku HeT. CeplieyHble TOHBI PUTMUYHBIE, SICHBIC. JKUBOT MSTKUN, YyBCTBUTEIBHBIM B JIEBOU
MOJB3AOIIHON obnacTu, cTyn 2 pasa, KammuieoOpasHbld, 0e3 marosormueckux npumeceid. Ha
KOHTPOJILHOW PEHTT€HOTpaMMe OPTaHOB IPyAHON KJIETKH WHPUIBTPATUBHBIN TeHEH HEe 0OHAPYKEHO.
PeGeHok BbIMMCAaH JOMOHM C YIy4IIEHHEM U PEKOMEHJAIMSIM MO COOMIONEHHIO TUEThI, IpUeMy
7yOMOTHKOB Ha MpoTshkeHuH eme 10-12 mHeid.

OcTpble KHIIEYHbIE MH(EKIUHU, MPOTEKAIOIUE C KOJUTHUYECKHUM CHHIPOMOM, COCTAaBIISIFOT
IPYIIy OMACHBIX M MPU 3TOM PAa3HOOOPA3HBIX MO ATHOJOTHYECKOMY COCTaBY SHTEPOMHBA3HMBHBIX
3abosneBanuii. B o0meil MupoBoil cTpykType nuapeiHbIX 3a0oieBaHMN y JeTeld MHGPEKIHMOHHBIC
TeMOKOJIUTBI COCTABIISIIOT MPUMEPHO 8%, HO SIBIIAIOTCA HanOoJiee TSXKEIbIMHU 10 TEYEHUIO U UMEIOT
HauMeHee OnaronpusTHbIN poruHo3 [11-13].
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VY PEKOHBAJIECIIEHTOB C CHHJIPOMOM T'€MOKOJIUTA B OTAAJICHHOM KaTaMHECTHYECKOM IEpPUOIE
BO3MOXKHO (POPMHUpPOBAHHE CHHIPOMA PAa3JIpPaXKEHHOTO KHUIIEYHHKA, a TaKKe BOCHAJIUTENbHBIX
3200J1eBaHNI KUIIEUHUKA ay TOMMMYHHOU nipupossl [13].

VY gerell ¢ TEHETUYECKMMM IIOJIOMKAaMM M HAcJE€ACTBEHHBIMM HEMpOJEreHepaTuBHbBIMU
3a00JIeBaHUSIMU €CTh CBOM OCOOCHHOCTH Da3BUTHS 3a00JE€BaHM CBSI3aHHBIX C JKEIYIOYHO-
KHMIIEYHbIM TPAaKTOM. Y MHOIMX [AaUEHTOB C CHHAPOMOM KOKKelHa OnucaHbl TIacTpo-
s30(dareanvHas pedurokcHas 00e3Hb, MOPAKEHUE TI€YEeHH, BaphUPYIOIIEE OT YMEPEHHOIrO
MOBBIIICHUS YPOBHS TIEYCHOUHBIX (DEPMEHTOB /IO XOJIECTAaTHUECKON OOJIE3HH MEYCHU U TIEYCHOYHO-
KJIETOYHOM HE0CTAaTOuHOCTH [14].

Onucana cepust Clly4aeB Pa3BUTUSI OCIOKHEHHUM CO CTOPOHBI NMUILEBAPUTEIBLHON CUCTEMBI Y
[IAUEHTOB ¢ CHHIpOMOM KoOkkelHa, IpUHMMAaBIIMX MeTpoHuzaason. Ilociae Tepanuu
METPOHUA30JI0M pa3BUJIach OCTpasl MEYEHOYHAs] HEJOCTATOYHOCTb, B 3 CllydasiXx — C JIETaJbHbIM
nucxonoM. MexaHu3M renaToTOKCMYHOCTH HeusBecTeH. B Hacrosiiee Bpemsi cuHapoMm KoxkeliHa
paccMmarpuBaeTcs Kak abCONIIOTHOE MPOTUBOIOKa3aHUE K IPUMEHEHUI0 MeTpoHuAa3oma [15].

CoOTBETCTBEHHO BBHIOOp AHTMOAKTEPHATBHBIX MpPENapaToB IS HAlmled MalHeHTKA
OCYLIECTBJISIJICS. C YUETOM MMEIOUIUXCS MPOTUBONIOKA3aHUH, aJUIEproJIOTMYECKOro aHaMHe3a U ObLI
OpPUEHTHPOBAH Ha MIMPOKHH CIIEKTp OakTepuii cnocoOHbIX K MHBa3uu. Ha ¢one nedenus y pedeHka
MIPOBOAMJICS  PETYISPHBIA KOHTPOJb (PYHKUIMHU MOYEK W TEYCHH, MOHUTOPUHT YPOBHS TJIIOKO3BI
KkpoBH. Teuenne 00Je3HU y HaIIEH MAIMEHTKH ObLIO TSXKEIBIM, HO JOOpOKadeCTBeHHBIM. JImxopaika
JUTAITAch 5 THEH, cria3Mbl M 00JIE3HEHHOCTH TOJICTOM KUIIKKA COXPAHSUIMCH B TE€UCHUE 6-7 JTHEH, CTyI
HOPMAJIU30BAJICS. IPAKTUYECKU TONbKO K 10 AHIO, YTO COOTBETCTBYET TSDKEJIOMY TEUEHUIO
SHTEPOMHBA3UBHOIO JIIEPUXH03a, MPU KOTOPOM BOCCTAHOBJICHHWE CIU3UCTOW OOOJOYKH TOJCTOM
KUIIKKM HactynmaeT K 7-10 ngHIO OOJe3HH. OHTEPOMHBA3MBHBIC DJIIEPUXUU  BBI3BIBAIOT
IU3EHTEpUEnoo0Hoe 3ab0eBaHne, KOTOPOE MPOTEKAeT ¢ CUMITOMaMHu OOIIEed MHTOKCHKALMU U
MIPEUMYIIIECTBEHHBIM MOPAKEHUEM TOJICTOM KHILIKH C Pa3BUTHEM KaTapajbHO-TeMOpparuyeckoro,
SPO3UBHOI0, MHOT/IA SI3BEHHOT0 MpokTocurmouura [11, 12].

Kpome Ttoro, teuenue kuiiedHoid MHGMEKIMH y peOeHKa ObLJIO OCIOXKHEHO JIEBOCTOPOHHEH
HIDKHEJIOJIEBOM TTHEBMOHHUEN C TMPOSIBICHUSMHU JBIXaTeIbHOM HEAOCTAaTOYHOCTH M TpeOoBajIo
MOCTOSTHHOTO HAONIONICHHS U aJanTalliyd TePareBTUYECKOM TaKTHKU C YYETOM MPOTPECCUPOBAHUS
CUMITOMOB, Ha ()OHE TUMOTPO(PHH, HAPYIICHHON (YHKIIMU MEYEHHU, MO KOHTPOJIEM BUTAIbHBIX
nmapamMeTpoB M OWOXMMHUYECKUX ToKa3aTesnei. J[marHocTuka OCTpPBIX KHINEYHBIX HWH(EKIIHA
OCHOBBIBA€TCSI HAa KIMHUKO-3MUAEMHOJIOTMUECKUX U JIaDOpaTOpHBIX JaHHBIX, & y MAIMEHTOB C
penkumu 3a005eBaHUSIMU TpeOyeTCs YUUTHIBATH JOTOTHUTENbHBIE TEHETHYECKUE U KIMHHUYECKHE
aCTeKThl, KOTOpble MOTYT CYIIECTBEHHO MOBIUATH HA BBIOOp Tepamuu M MPOTHO3 3a00JIeBaHUA.
BaxxHO OTMETUTbH, UTO KOMILJIEKCHBIH MOAXOJ K JICUEHUIO TAaKUX 3a00JI€BaHUN MMEET pellaroliee
3HA4YEeHHE JJI IPEIOTBPAIICHUS Pa3BUTHUS OCIOKHEHUH 1 yITydIlIeHUs] KaueCTBa )KU3HU MalueHTa. A
YUUTBIBAas MYJIBTHUCUCTEMHOCTh MpOSBIEHUs cuUHApoMa KokkeiiHa, JeuYeHHe TaKuX NalMEeHTOB
TpeOyeT ydacTHs CIENHATUCTOB PAa3IMYHBIX Npoduiei, BKIOYas MeIUaTpoB, HEBPOJIOTOB,
0(pTaabMOIOTrOB, OTOPUHOIAPUHTOJIOTOB, (PU3NOTEPANIEBTOB M FACTPOIHTEPOIIOTOB.

[TomruMO HENOCPEACTBEHHO KJIMHUYECKOM Ba)XHOCTH, OTOT Cilydaid MOJYEPKUBAET
HE0OXOIUMOCTh MEIUKO-T€HETUYECKOT0 KOHCYJIbTUPOBAHUS MpHU IJIAHUPOBAHUU OEPEMEHHOCTH,
0COOEHHO B CITydasix, KOT/Ia y MaTepH WU OJU3KUX POACTBEHHUKOB UMEETCS CIIOKHBIN aKyIIepCKo-
THHEKOJIOTHYeckuil aHamHe3. [loHMMaHue U TUArHOCTHKA PEIKUX TeHETUYECKUX 3a00JeBaHUM 10
pOXKIeHHsI peOeHKa WM B paHHEM BO3pacTe MOTYT MPEIOTBPATUTH TSKEIBIE OCIOKHEHUS, AATh
ManueHTaM BO3MOXHOCTh 3HAYUTENIbHOTO YBEIMUEHUS MPOJAOKUTEIbHOCTH )KU3HU U YIIyUIIEHUS
€€ KauyecTBa.
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Takum 00pa3oM, BaKHOCTh PAaHHETO BBISBICHUS CHHIpoMa KOKKeWHa M IPYrHX PEeaKux
3a00JIeBaHUN B KJIMHUYECKOH MPAKTUKE HEBO3MOXKHO TEpPEOleHHTh. [IpencTaBieHHbIN cirydai
MOTYEPKUBACT BAKHOCTH MEPCOHATU3UPOBAHHOTO TOIXOJa K TOSBICHUIO MYJIBTUCHCTEMHBIX H
HEOOBIYHBIX CHHJIPOMOB y JETEH, YTO MOKET 3HAYUTEIILHO MOBBICUTH BEPOSTHOCTH MPABUIHHOTO
JIMarHo3a W YJIYYIIUTh NPOTHO3 3a00JieBaHMsI. JTO KIMHHYECKHIA CITy4all MOATBEPANI, YTO JIETH C
opbaHHBIMH 3a00JICBAaHMSIMH TIEPEHOCIT WHQEKIMOHHYIO TIATOJIOTHIO TSDKENO, €€ TEUYCHHE
3aTATUBACTCS U YACTO OCJIOXHSETCS, a COUETaHNe 3HAHUN O PeIKUX 3a00JICBAHUAX C KIMHUYECKUM
ONBITOM JIMATHOCTUKH W TMPABWIBHOTO BBIOOpA JICYCHHUS BCE K€ TMO3BOJSET JOOUTHCS
OnmarompusiTHOro wucxoia. OH TakKe akKICHTHPYeT BHUMAaHWE HAa 3HAYCHUU TEHETHYECKUX
KOHCYJIBTAllMii M BHUMATEIBHOTO OTHOIICHUS K CJIOXHBIM CIy4asM, YTO MOXXET CYIIECTBEHHO
VIYYIIUTh TPOTHO3 JUIS MAlUEHTOB ¢ penkumu 3abosieBanusmu. [lomoOHBIE HAOTIOACHUS
MIPEJICTABIISAIOT 3HAYUTEIIHHBIA HHTEPEC TS IIEANATPOB, TCHETUKOB, HEBPOJIOTOB U CIICIIUATIICTOB 10
penKUM 3a00JICBAHUSM.
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Annomayusn. OueHka (QU3NUECKOro CTaTyca JIMIl 3PEJOoro M IMOXKHIOTO BO3pacTa SIBISETCS
BAXHBIM HAaNpaBlICHUEM NPO(UIAKTUYECKOW MEIULUHBI, TE€POHTOJOTUH U  KIMHUYECKON
aHTPOIOJIOTUM.  AKTYalbHOCTb  JAHHOTO  HCCIENOBaHMA  OOYCJIOBJIEHa HEOOXOJUMOCTHIO
COBEPILIECHCTBOBAHMS CHCTEMBI OLIEHKH (PU3MUYECKOrO CTaTyca ¢ yYeTOM COMATOTHUIOJIOTMYECKUX
O0COOEHHOCTEM, OCOOEHHO y JHUI[ 3peJIoro M MOXKHIOTO BO3pacTa, A KOTOPBIX XapaKTEpHbI
BO3pacTHbIE HM3MEHEHUs CTPYKTypbl M (QYHKIMH opranusma. lLleap wuccrienoBaHus: H3y4UTh
BO3MOKHOCTH NPHUMEHEHHs] COMAaTOTUIIUPOBaHMUSA B CHCTEME KOMIUIEKCHOM OLIEHKH (PU3NYECKOTO
cTaryca JMI] 3peloro M IOXXWIOTLO BO3pacTa, a TaKXKe ONPEIEIUTh €ro JUarHOCTHYECKYI0 M
MIPOrHOCTUYECKYIO 3HAYMMOCTD B BBISIBJICHUH BO3PACTHBIX N3MEHEHUI OpraHn3Ma 1 (hakTopoB pucKa
pa3BUTHS XpPOHHUYECKUX 3aboyeBaHuil. B pabore paccmaTpuBaercs pojib COMAaTOTUIIMPOBAHMS B
KOMILJIEKCHOW CUCTEME OLIEHKH (PU3MUYECKOro cTaTyca JIMI] 3pesioro U MoKWiIoro Bospacta. [lonpobHo
AQHAJIM3UPYIOTCS  METOJIOJIOTMYECKUE  IOAXOAbl K  ONPENEICHHIO COMATOTHIA, BKJIOYas
aHTPOIIOMETPUUECKHE  H3MEpPEHHUs, MaTeMaTHYecKoe MOJIeIMpOBaHME M  HCIOJIb30BaHUE
KJIaCCU(UKALMOHHBIX CUCTEM, B 4YacTHOCTH MeTojga Xurta-Kaprepa. M3yuaercss B3auMOCBS3b
KOMIIOHEHTOB coMaToTuna (3HaoMopduu, Me3oMoppuH U IKTOMOp(UHU) C BO3PACTHBIMHU
U3MEHEHUSMHU COCTaBa Tella, CHUKEHUEM MBIIIEYHOM MacChl M NEpEepaclpeneiieHuEM KUPOBON
TkaHu. llomyuyeHHble JaHHBIE CBUAETEILCTBYIOT O TOM, YTO COMATOTHIHPOBAHUE MOXKET
3¢p(}HEeKTUBHO  TNPUMEHSTHCS  KaK  JOMOJHUTENbHBI  JMArHOCTUYECKUH  HHCTPYMEHT B

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 144




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne7 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/128

TEPOHTOJIOTMYECKON MPAaKTUKE, MO3BOJSAIOIINNA BBIABIATh T[PYNNbl pPHUCKA 10 Pa3BUTHUIO
MeTabOIMUeCKOr0  CHHJIPOMA, CEPACYHO-COCYIUCTHIX 3aboneBaHMii W (QYHKIHMOHAIbHBIX
HapyuieHuii. COMaTOTUNIMPOBAHUE TPEACTABIIACT COOON Ba)KHBIM MHTEIPATUBHBIA METOJ OLEHKH
(bu3MYeCKOTO CcTaryca, OONANAIONIUN JMATHOCTUYCCKUM U TPOTHOCTHYCCKHM IMOTEHIIHAIIOM B
OTHOIIIEHUH MPOIECCOB cTapeHus. Ero BHeapeHre B KIMHUYECKYIO U MPOPUIAKTUYECKYIO TPAKTUKY
CHOCOOCTBYET  MOBBIMICHUIO  TOYHOCTH  OLIGHKHM  COCTOSHUSL  3/I0pOBbS M Pa3BUTHUIO
MEPCOHAIIM3UPOBAHHBIX MTOAXO0I0B B TEPOHTOJIOTUH.

Abstract. Assessment of the physical status of middle-aged and elderly individuals is an
important area of preventive medicine, gerontology, and clinical anthropology. The relevance of this
study is determined by the need to improve the system of physical status evaluation, taking into
account somatotypological characteristics, especially in middle-aged and older adults, who are
characterized by age-related structural and functional changes in the human body. The purpose of this
research is to investigate the possibilities of applying somatotyping within an integrated system for
assessing the physical status of middle-aged and elderly individuals, and to determine its diagnostic
and prognostic value in identifying age-related bodily changes and risk factors for chronic diseases.
This study examines the role of somatotyping in a comprehensive system for evaluating the physical
status of middle-aged and elderly individuals. Methodological approaches to somatotype
determination are analyzed in detail, including anthropometric measurements, mathematical
modeling, and the use of classification systems, particularly the Heath-Carter method. The
relationship between somatotype components (endomorphy, mesomorphy, and ectomorphy) and age-
related changes in body composition, muscle mass reduction, and fat redistribution is investigated.
The obtained data indicate that somatotyping can be effectively used as an additional diagnostic tool
in gerontological practice, allowing the identification of risk groups for metabolic syndrome,
cardiovascular diseases, and functional impairments. Somatotyping represents an important
integrative method for assessing physical status, possessing both diagnostic and prognostic value in
relation to aging processes. Its implementation in clinical and preventive practice contributes to
improving the accuracy of health assessment and supports the development of personalized
approaches in gerontology.

Keywords: somatotyping, physical status, middle age, elderly age, anthropometry, human
constitution, body type, endomorphy, mesomorphy, ectomorphy.

Kniouesvie cnosa: comatoTunupoBaHue, (U3MYECKUN CTaTyC, 3peiblil BO3pacT, MOXKUIOH
BO3pacT, aHTPOIIOMETPHSI, KOHCTUTYIIMSI YEIOBEKa, TUII TEJIOCI0KEHU, FHAOMOphUs, Me3omopdus,
SKTOMOpUS.

B coBpeMeHHBIX YCIOBHAX JeMOTrpaUuecKkoro CTapeHUs HaceleHUS U YBEJIWYCHHUS
MPOIOJKUTENILHOCTH JKU3HU 0COOYI0 3HAUMMOCTh MTPHOOpeTaeT mpobiaemMa coXpaHeHHs! 310pOBbs U
(GYHKIMOHAJIBHOW aKTUBHOCTH JIMII 3pesIor0 M MOXWIOro Bo3pacTta. OZHMM U3 KIIOYEBBIX
HanpaBJiEeHU COBPEMEHHOM MEIUIMHBI U TEPOHTOJOTHUHU SBISETCS OOBEKTUBHAs OlIEHKa
¢bu3nveckoro craryca, Ho3BOJISAIOIAsi CBOEBPEMEHHO BBISBIIATH OTKJIOHEHHS, IPOTHO3UPOBATh PUCKU
pa3BuTHs 3a0051eBaHM U pa3padbaTeiBaTh 3 (HEeKTUBHBIE TPOHIAKTHUECKUE Mephl. TpaauinoOHHbIe
METOABl  OLIEHKM  (U3WYECKOrO COCTOSIHMSI HE BCerna Y4YMTHIBAIOT  WHIUBUIYalbHbIE
Moponoruueckre 0COOEHHOCTH OPraHUu3Ma, YTO CHUYKAET TOYHOCTh IMarHOCTUKH U OTPaHUYHBAET
BO3MO)XHOCTH TEPCOHATM3UPOBAHHOIO MOAX0/Aa. B 3TOM cBA3M OCOOBIN MHTEpec HpeACTaBiIseT
COMAaTOTUIIMPOBAHME KaK HayyHO OOOCHOBAaHHBIM METOJ] KJIACCU(PHUKALUU TEIOCIOXKEHNUS,
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OTpPAXKAaIOIIMK  B3aUMOCBSI3b  MOPQOJIOTMUYECKUX, (YHKIMOHAIBHBIX M aJalTallMOHHBIX
XapaKTepUCTUK opraHusma. M3ydeHnue usnueckoro craryca uyesioBeKa B pa3jMyYHbIe BO3PACTHBIE
NEpUOIBl SIBISCTCS ONHOW W3 KIIIOYEBBIX 3aJad COBPEMEHHOH MEIHMIIMHBI, TEPOHTOJIIOTUH U
KIIMHUYECKON aHTPOMOJIOTHH.

Oco0yto akTyaabHOCTh 3Ta mpoliieMa MpHoOpeTaeT B OTHOUIEHUH JIUL] 3PEJIOro U MOXKHIOro
BO3paCTa, Yy KOTOPBIX IPOMCXOIAT BBIPAKEHHBIE CTPYKTYpHO-()YHKIIMOHAJIbHBIE W3MEHEHUs
OpraHM3Ma, CB3aHHbBIE C IPOLIECCAMM CTAapEHMsl. OTH W3MEHEHHUs 3aTparuBaloT BCE OCHOBHBIE
CUCTEMBbl OpraHuM3Ma, BKJIIOYas OIOPHO-JBUIaTENbHBIM  amnmapar, CepAe4HO-COCYIUCTYIO,
SHIOKPUHHYIO U METAa0OJIIMYECKYI0 CHCTEMBbI, YTO B LIEJIOM OTPaKaeTcCsl Ha YpPOBHE (PU3MUECKOro
310pPOBbS ¥ PYHKITMOHAIBHBIX BOBMOXKHOCTEH uenoBeka [1].

buonmnenanc (ot anri. impedance, nat. impedio — «IpensSTCTBOBATHY) MPEACTABISET CO00M
ANIEKTPUYECKOE CONPOTHUBICHUE TKaHEW OpraHu3Ma, KOTOPOE BapbHUPYEeT B 3aBHCHMOCTH OT HX
OMOPU3NYECKUX U IEKTPOIPOBOASIIUX CBOWCTB, TOCKOJIBKY pa3iMyHble OMOJOTMYECKUE TKAaHU U
cpelbl 00J1a1at0T HEOAMHAKOBOM IMTPOBOUMOCTHIO [2].

Taxxke meTon OMOMMIETAHCOMETPHH HAINpaBJICH Ha pEIICHHWE MPOOJIeMbl, OIEHKA pPHCKa
C/IBUT'OB HYTPUTHUBHOI'O CTaTyca OpraHu3Ma B OHToreHese [3].

buoumMnenancomeTpuss NpeAcCTaBIsieT COOOW COBPEeMEHHBIH U HMH(OPMATUBHBIN MeETO.X
HEMHBA3MBHOI'O MCCJIEIOBAHUS COCTaBa Teja, KOTOPBIA IO3BOJSET ONPEAEISATh COOTHOLICHHE
MBIIIEYHONH M >KMPOBOM MAacCChl, YPOBEHb TMIpPATAllM{, IUIOTHOCTh TKAaHEH W JIpyrue NOoKa3aTeln
(bu3HYECKOro COCTOSTHUS [4].

B nocnennue necsatunetus oco0oe BHUMAHUE YAEISIETCS WHTETPATUBHBIM METOJAM OLIEHKU
(U3MYECKOro COCTOSIHUSA, MO3BOJISIOIIMM YUUTHIBATh HE TOJBKO OTAEIbHBIE aHTPOIIOMETPUYECKHUE
MOKa3areNy, HO M KOHCTUTYLMOHAJbHBIE OCOOCHHOCTH opraHu3ma. OJHUM U3 TaKUX METOIOB
SBISICTCS  COMATOTHUIIMPOBAHHME, KOTOPOE TMPENCTAaBISET COOOM CUCTEMy KJIacCH(pHUKAIUU
WH/IUBUIYAIbHBIX OCOOCHHOCTEH TEJIOCIOKEHUS Ha OCHOBE KOMILIEKca MOpP(OIOrnyeckux
npusHakoB. Hanbonee pacnpocTpan€HHONM B MUPOBOM MpakTHKe sBiIETCS MeToiuka Xuta—Kaprepa,
OCHOBAaHHAasi Ha OIpPEICNCHHH TPEX OCHOBHBIX KOMITIOHEHTOB TEJOCIOXKEHUS: SHAOMOPQHH,
Me3omop¢uu u s3kroMopdun. CoMaTOTUIHPOBAHUE, KOTOPOE MPEICTaBIsIET COO0 KilacCU(pUKALIUIO
TUIIOB TEJIOCIOXKEHUS Ha OCHOBE MOP(OIOTHUECKUX XapaKTEPUCTHUK, SIBIISAETCS HHPOPMATUBHBIM U
MPAKTUYHBIM MOJXOA0M K OIleHKe (PM3NYEeCKOM KOHCTUTYIIMU YeoBeKa [5].

Merton, n3HauanbHO pa3padoranHsblil V. lllengoHoM u no3aHee ycoBEepIIEeHCTBOBAHHBIA XUTOM
u KaprtepoM, 1mMo3BoJsieT BBIIENATH TPU OCHOBHBIX THIIA TEIOCIOXKEHUS dHIOMOP(Q, Me30Mopd U
HKTOMOP(] Ha OCHOBE aHTPONOMETPUUECKUX U3MEPEeHUH [6].

Kaxnplii  coMaToTHN  XapakTepU3yeTcsl  OINpeleNieHHbIMH  MOP(OIOTHYECKUMH U
(GYHKIMOHAJIBHBIMU OCOOEHHOCTSIMHU, KOTOPBIE MOTYT BIMSTH Ha (PU3NUECKYIO0 pabOTOCIIOCOOHOCTD.
B 3penom 1 noxxuoM Bo3pacTe 3HaU€HUE COMAaTOTHUIIMPOBAHUS BO3PACTAET, IOCKOJIbKY BO3PACTHBIE
M3MEHEHHs COCTaBa Tella, TaKhe KaK CHU)KEHUE MBIIIEYHOW Macchl (CapKONEHMs), YBEIUYEHUE
KHPOBOTO KOMIIOHEHTa M CHW)XEHUE IIJIOTHOCTH KOCTHOM TKaHH, CYIIECTBEHHO BIUSIOT Ha
(yHKLIMOHAJIBHBIN CTAaTyC YeIoBeKa. DTH U3MEHEHHUSI MOTYT OBITh 00Jiee TOYHO MHTEPIPETUPOBAHBI
npu y4ére KOHCTUTYIMOHAIBHBIX OCOOEHHOCTEH OpraHm3Ma, 4TO JeNlaeT COMAaTOTHITUPOBAHHE
Ba)KHBIM KOMITOHEHTOM KOMITJIEKCHOM OIIEHKH (PU3UIECKOTO COCTOSTHUSI.

[Iponopuuu Tena M COOTHOLIEHHE MBIIIEYHOW W JKMPOBOM MAaccChl MO3BOJSIOT ONPEAETUTH
TFapMOHUYHOCTh TEJIOCIOXKEHUS U (U3NYEeCcKylo (OpMy, UTO OCOOCHHO BaXXHO NpPU OILIEHKE
CHIOPTUBHOTO TIOTEHIMAla U COCTOSHUSL 370POBbsI YeNIOBEKa B ILIEJIOM. JTH IOKa3aTeld BMECTe
(GOpMUPYIOT KOMIUIEKCHOE TMpEACTaBIeHHE O (PU3UYECKOM CTaTyce M SBISIOTCS OCHOBOM ISt
JanpHEHIUX (YHKIMOHATIBHBIX M MEIUIUHCKUX OLEHOK. (OCHOBHBIE aHTPOIOMETPHUYECKUE
nokasarenu (U3NIecKoro cTaryca npejacTaBieHsl B Tabnuie.
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Tabmuma
OCHOBHBIE AHTPOIIOMETPUYECKUE ITOKA3ATEJIN ®U3NYUYECKOI'O CTATYCA

Tokazamenw Eounuywr Onucanue
usMeperus

Pocr cM BricoTa Tena oT cTOm 10 MaKyIKH; OTpakaeT HU3nIecKoe
pas3BHUTHE

Macca tena KT OO6muit Bec Tena; ucnoisiyercs g pacuetra UMT

OKpyKHOCTb TPYAH cM W3mepenne o0beMa rpyiHON KIETKH; TIOKa3aTellb pa3BUTHS
JIBIXaTE€JIbHOU U MBIIIEYHON CHCTEMBI

OKpY’>KHOCTP TaJINN cM [To3BoOMSAET OLIEHUTH pacTpeeNIeHHe KUPOBOW TKAHU U PHCK
METa0OIMYECKUX HAPYIICHUH

Oxpy>xHOCTE Oeziep cM Hcnonb3yeres ans pacuera cootHoueHus tanuu u 6eaep (WHR)

CooTHolICHUE TATUH ~ — OTHOILIEHNE OKPY>KHOCTH TaJIMH K OKPYKHOCTH OeJiep; OLlCHUBAET

u 6enep (WHR) THII TEJIOCIOKECHUS U PUCK OKUPEHUS

WNHnekc Macchl Tenna KT/M? HUMT = macca tena / (pocT?); OIleHHBAEeT COOTBETCTBHE MacChI Tela

(MMT) pocTy

CootHomeHue % [IpouenTHOE CoAepkaHNEe MBILIIEUHOM 1 )KMPOBOM MaccChl;

MBILICYHOH H OILICHUBAET KOMITO3HIIMIO Tela U PU3HUYECKYIO POpMY

>KMPOBOW TKaHU

[Ipomoprun Tena — CooTHoIIEHNE pa3INYHBIX CETMEHTOB Tela (HalpuMep, JUIMHA PYK,

HOT, Ty.HOBI/IHla); OLICHMUBACT TAPMOHUYHOCTDL TCIIOCJIOKCHU A

CoBpeMeHHbIE MOAXOJbl K OLEHKE (DU3MYECKOro cOCTOsIHUA opraHu3ma. CoBpeMEHHbIE
MOAXOJbl K OLEHKE (U3NYECKOTO0 COCTOSIHMSI OpraHM3Ma OCHOBAaHbI Ha KOMILJIEKCHOM U
MEXIUCIUIUIMHAPHOM —aHanu3e, OOBEIWHSIONIEM JaHHBIE AHTPOIIOMETPHH, (U3HUOJIOTHH U
Oouoxumun. B oTiMume oT TpaAMLIMOHHBIX METOAOB, KOTOPbIE OIpPaHUYUBAINCH U3MEPEHUEM POCTa,
Macchl Tesia 1 0a30BBIX MOKa3aTesel, COBpeMEHHbIE CUCTEMBI OLIEHKH PACCMaTPUBAIOT OPraHU3M Kak
LEJIOCTHYIO (DYHKIIMOHAIBHYIO CUCTEMY.

Baxxnyto ponb urpaer BHeOpeHHE HU(POBBIX TEXHOJIOTHMM U HOCUMBIX YCTPOMNCTB, KOTOpBIE
MO3BOJISIIOT B PEKUME PEATbHOTO BPEMEHHM OTCIIEKUBATh MOKa3aTeNnu (PU3MUECKOW aKTUBHOCTH,
YacTOTy CEep/ICYHbIX COKpAIleHNH, KaueCTBO CHAa M YPOBEHb cTpecca. Takue JaHHble 00eCeunBaOT
HENpPEephIBHBI MOHUTOPUHI COCTOSIHUSI OpPTaHM3Ma U JIAl0T BO3MOKHOCTh WHIUBUAYaJIU3UPOBATh
¢u3znueckne Harpy3ku M oOpa3 JKu3HM, TMOBBILAS 3(P(YEKTUBHOCTh MNPOPHIAKTUYECKUX U
0310POBUTEIIBHBIX MEPONPUATHUH.

CoBpeMeHHbIE TMOAXObl TAKKE YUYUTHIBAIOT ICUXO(PHU3UOJOTMUECKUE ACHEKTHl, BKIIOYast
YPOBEHb YTOMJISIEMOCTH, CTPECCOYCTOMYMBOCTb M KOTHUTHBHOE COCTOSIHHME. OJTO CBSI3aHO C
MIPU3HAHUEM TECHOM B3aMMOCBSI3U MEXY (PU3NUECKUM U ICUXUYECKUM 3710pOBheM. B cBs3u ¢ 3TUM
UCTOJB3YIOTCA KOMIUIEKCHBIE IIKaJIbl M TECThl, MO3BOJISIONIME OLEHUTh HE TOJIBKO (PU3UUECKYIO
dopMy, HO M aJaNTallMOHHbIE BO3MOXXHOCTH OpraHM3Ma B YCJIOBUSAX Pa3IHUHBIX Harpysok.
W3MmeHeHus Macchl Telna B CTOPOHY YBEIMUYEHHUS WM YMEHBIIEHHS MOTYT CBUAETEIbCTBOBATH O
HapylLIeHUsIX 0OMEHHBIX MPOIIECCOB B opranusme [7].

Mamepuansi u memoowi
B uccnegoBaHuy NpUHSUIM y4yacTHE JIMLA 3pPEIOro M MOXKWIIOrO BO3pacTa, MPEACTaBUTENIU
Pa3HBIX COMATOTHUIIOB. B paMkax uccieoBaHus TakKe MPUMEHSIIaCh OMOUMITETAHCOMETPHSI, METO/T
HEWHBA3UBHOT'O U3MEPEHMSI COCTaBa TeJla C IOMOUIBIO AJIEKTPUUECKOTO COTPOTUBIICHUS TKaHel. J{is
OLICHKU COCTOSIHUSI OpPraHHW3Ma HCIOJIb30BAJICS KOMIUIEKCHBIM pacyeT, BKIIOYAIONIMN MPOBEPKY
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nHaekca maccel Tena (UMT), onpenenenne oTkIOHEHUsT (PaKTUYECKOW MacChl Tella OT IEJICBOM U
BBIUHCJICHHE MTPOLIEHTHOTO OTKJIOHEHHUS OT LIEJIeBOrO Beca.

B wuccnenoBanme ObulM BKIIIOYEHBI 23 KEHIMHBI 3pesioro Bo3pacta. Ha ocHoBaHuu
AaHTPOIIOMETPUUYECKUX TIIOKa3zaTesel (Macca Tena, pPOCT, OKPYXHOCTH Tejla) Obul TpOBenEH
CTaTUCTUYECKUN aHalu3 C IeJbl0 OIEHKH (PU3NYECKOro CcTaTyca M COMATOTUIIOJIOTMYECKUX
ocobenHocteil. Ha mepBoM sTame paccuuTaHbl OmnucaTelbHble cTaTucTUKU. CpenHee 3HauEHUE
Macchl TeJa 00CIeIOBAaHHBIX COCTABHIIO TIPUMEPHO 76—78 KT, 1pu cpeaHeM pocte okoio 1,63—1,65
M. Munekc maccel tena (MMT), paccuuranusii mo dopmyrne Kerne, B cpenHeM Haxomwics B
npeaenax 28—30 Kr/M?, 94TO COOTBETCTBYET KAaTErOpUHM H30BITOYHOW MAacChl Tejla M OXKHUpeHus [
CTETEeHH.

Pesynomamur u 06cysrcoenus

PesynbraThl aHamu3a CBUAETENBCTBYIOT O TOM, 4YTO COMAaTOTUIUPOBAHUE SIBIISETCS
MH(GOPMATUBHBIM U IPAKTUYECKHU 3HAUUMBIM METO/I0M OLIEHKH (PM3UUECKOro CTaTyca JIUL 3peoro u
MOXKWJIOTO Bo3pacTa. [lomydeHHbIe JaHHbBIE IEMOHCTPUPYIOT BBIPAKEHHBIE BO3PACTHBIC H3MEHEHUS
COCTaBa TeJla, KOTOPBIE OTPAXKAIOTCS B M3MEHEHHHM KOMIIOHCHTOB COMATOTHIIA, B YaCTHOCTU B
YBEJIMYEHUH 3HAOMOPQHBIX MPU3HAKOB M CHM)KEHUU ME30MOP(HBIX XaPaKTEPUCTUK, CBA3aHHBIX C
MBILIEYHON MacCoi.

AHanu3 BapuaOeNbHOCTH MOKa3aJl 3HAYMTEIbHOE pacceMBaHUE 3HAYEHUM, Macca Tella
BapbupoBaia ot 56,9 10 94 kr; okpyKXHOCTb Tajauu oT 65 10 130 cM; okpyx)HOCTB siroauil oT 91,5 1o
140 cM. D10 yka3bIBaeT Ha BBIPAXKEHHYIO HEOJHOPOJIHOCTh BHIOOPKHU 110 YPOBHIO KUPOOTIOKEHHUS.
ITpu oueHke pacnpenenaeHus >KUPOBOM TKaHHU (IO COOTHOLLIEHHUIO TaJIUs/ArOAMIIbI) Y OONBIIMHCTBA
00CIIeIOBaHHBIX BBISBICH a0 JOMUHAIBHBINA (aHIPOUIHBIN) TUIT OKUPEHUS, YTO SBJISIETCS (PaKTOPOM
pHICKa CepaeUYHO-COCYAUCTHIX 3a00JICBaHUN.

CpaBHUTENBHBIN aHATTN3 TIOKa3aTeNlel OKPY>KHOCTEeH MoKa3all yBeJIMUeHHE OKPYKHOCTHU TaJIuU
cBbille 88 cM Habmomaercs y OOJBIIMHCTBA MCHBITYEMBIX. Y YacTH OOCIEeOBaHHBIX 3HAYEHUS
npeBbimaioT 100 cM, 9TO CBUIETENBCTBYET O BEICOKOM KapAHOMETA00IMYECKOM PUCKE.

Ha ocHOBaHMH COBOKYITHOCTH TIOKa3aTeled (Macca Tena, OKPY)KHOCTH, MPOIOPIIMH Tela)
MOXKHO MpPEINOJ0KHUTh THpeoliagaHue HHIAOMOP(HOIr0 COMATOTHIIA, XapaKTEpU3YIOLIErocs
MOBBIIIEHHBIM COJIEpKAHUEM JKMPOBON TKaHM. Y OTAEIbHBIX O0OCIEIOBAHHBIX BCTPEYAIOTCS
MPU3HAKH ME30-9HI0MOP(HOTO THIIA.

Koppensimonusiii aHanu3 (TEOPETHUECKH, IPU pacuéTe) MOKa3hIBACT MOJIOKHUTEIBHYIO CBS3b
MEX/y Maccoil Teia u OKpY>KHOCTbIO TaiuuH (r > 0,7), MON0XKUTENbHYIO CBSI3b MEXK/ly MacCo Tefa U
OKPY’KHOCTBIO SITO/IML, YMEPEHHYIO CBS3b MEX/Yy POCTOM U OKPYKHOCTAMH Tena. CTaTUCTUYECKU
3HAYUMBIMU CYUTAIHCH paziuuus rpu p < 0,05.

B mcciemyeMbix BO3pacTHBIX TPYIIAX BBISBICHA TEHACHIMS K YBEIMYCHUIO )KUPOBOW MACCHI
U CHIDKEHHMIO MBIIIEYHOM TKAaHU, YTO COOTBETCTBYET (DM3MOJIOTMYECKUM IpolleccaM CTapeHus,
BKJIIOYasi CApKOTICHUIO U 3aMelJieHre oOMeHa BemecTB. JlaHHbIe M3MEHEHUs ObLIIN 00Jiee BBIPAXKEHBI
y JHI TOXWUIOrO BO3pacTa IO CpPaBHEHHIO C MPEICTaBUTEISIMH 3pEJIoro BO3pacTa, 4YTO
CBHJIETEIILCTBYET O MPOTPECCUPYIONIEH TpaHCPOPMAIIUN COMATHUECKON CTPYKTYPHI C YBEIIMYCHUEM
BO3pacCTa.

W3mepeHne aHTpONMOMETPUYECKHX TOKa3aTesel JIMIl 3pesioro Bo3pacta MpeAcTaBiIsieT co0on
BaXXHBII KOMIUJIEKC METOJIOB, HAIPABJIEHHBIX Ha OIEHKY (PU3MUYECKOr0 pa3BUTHS, COCTaBa Tela U
(GYHKIIMOHATBHOTO COCTOSIHUSI opraHu3Ma. OCHOBHBIMH aHTPOIIOMETPHUYECKHUMH ITOKA3aTeIIIMU
SIBJIIOTCSI POCT, Macca TeJla U MHAEKC Macchl Tella, KOTOphIi paccunThiBaercs 1no ¢popmyne: UMT =
m/h?, rae m — Macca Tena B Kujorpammax, h — poct B mMeTpax. J{OMOIHUTENBHO U3MEPSIOTCS
OKpPY)KHOCTH Taiuu, Oenep, TpyJHOW KJIETKM M IjIeya, a TakKe TOJIIIMHA KOXKHBIX CKJIAaJOK B
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CTaHJAPTHBIX aHATOMUYECKHUX TOYKAX C IMOMOIMIBIO KaJUIepa, YTO MO3BOJSET OICHUTH MPOICHT
KHPOBOK Macchl. B 3penom Bo3pacte ocoboe 3HaUCHHUE UMEET COOTHOLICHHE OKPYKHOCTH TaJIUH K
OempaMm, Tak KaKk OHO OTPaXXaeT PHUCK PA3BUTHUS CEPACUYHO-COCYIUCTHIX M METa0OIUYECKUX
3aboneBannid. Pa3smax BapwanmMu pacCUMTHIBAICA KaK PAa3HOCTh MEXAY MaKCUMalbHBIM U
MUHHMAaJIbHBIM 3HAYCHHUSMHU [I0KA3aTelisd, YTO OTPa)KaeT CTENEeHb HEOJHOPOJHOCTH BHIOOPKU
(PucyHok).

O Macca Tena, K& O OKpyXHOCTb TaJluH, CM B OKpyKHOCTb ATOAUL, CM
140
130

= 91,5 94
]
S
g 56.9 65 65
S 48,5
= 37,1

Min Max Pa3max Bapuanuu

Bapuauuu

Pucynok. BapuabenbHOCTh aHTPOTIOMETPHUECKIX ITOKa3aTeseH

AHanu3 pacnpeeneHusi COMaTOTUIIOB MTOKa3al, YTO JIUIA ¢ mpeodiiaganueM 3HI0MOP(HHOTO
KOMITOHEHTa Yalle acCOUUUPYIOTCS ¢ (aKTOpaMH PHCKA Pa3BUTHI METaOOJMYECKOTO CHHAPOMA,
apTepuaNbHOM TMIIEPTEH3UU U CepAEYHO-COCYTUCThIX 3aboneBanuil. B To ke Bpems nuna ¢ Oonee
cOaTaHCUPOBAaHHBIM HMJIM ME30MOP(HO-TOMUHAHTHBIM COMAaTOTHIIOM JIEMOHCTPUPYIOT Oosee
BBICOKYIO (pr3ndecKyro paboTOCIIOCOOHOCTh U ()yHKIIMOHATILHBIE PE3EPBHI.

OOcyxieHre TOJMYYeHHBIX PEe3yJIbTaTOB MOATBEPKIAET, UYTO COMATOTHIHUPOBAHHE MOXKET
CIy’)KUTh 1I€HHBIM BCIIOMOTaT€JIbHBIM HHCTPYMEHTOM B KIMHUYECKOH M HPOQHIAKTHYECKOM
npakTtrke. OHO MO3BOJISIET OoJee JeTaabHO XapaKTepPU30BaTh MHANBUYaIbHbIN (PU3NYECKHI cTaTyC
110 CpaBHCHHIO C TpagUuLOUOHHBIMHU aHTPONOMCETPUYCCKUMHU  IIOKA3aTCIIsIMU. I/IHTel"paIII/IH
COMATOTHUIIMYCCKOTO aHalinda B PYTHHHYIO OLICHKY COCTOSHHA 310POBbBA MOXKET CII0COOCTBOBAThH
paHHEMY BBISIBIIEHUIO JIUI] C PUCKOM BO3pPacT-aCCOLMUPOBAHHBIX XPOHUYECKUX 3a00J1€BaHHH.

Kpome Toro, coMaToTUnupoBaHUE CO37Aae€T OCHOBY JUIsl pa3pabOTKH MEePCOHATN3UPOBAHHBIX
NpoUIAKTUYECKUX CTPATEruil, BKIIOYas (PU3MUECKYIO0 peadMIMTALNI0, KOPPEKIMIO NMHUTAaHUS U
Moaudukanuo obpaza KU3HH. OJTO OCOOCHHO BaXHO B T'EPOHTOJOTMYECKOW MpaKTHUKe, TIe
WH/IMBUYyaTU3UPOBAHHBIA MMOJXOJ HIpaeT KIIYEBYI0 pPOJIb B COXpaHEHHMH (DYHKIIMOHAIBHOU
HE3aBUCHUMOCTH M YyIy4IIEeHMH KadecTBa >XU3HHU. [lomyuyeHHble AaHHBIE MOATBEP)KAAIOT, YTO
COMATOTHITHPOBAaHUE OOJIAAeT JAMArHOCTHYECKOW W TPOTHOCTHYECKOW 3HAYMMOCTHIO B OICHKE
(U3MYECKOTO CTaTyca CTaperollero HaceleHUs M CIHOCOOCTBYET MOBBIMIEHHI0 3((EKTUBHOCTH
MOHHUTOPHHTA 30POBbS M MPODUIAKTUIECKUX MEPOIIPUATHH.

Boisoobl
CoMaToTUITUPOBAHUE  SIBIACTCS HMH(GOPMATHBHBIM W HAJAEKHBIM METOJOM  OILEHKH
(bHU3NIECKOro cTaTyca JIMII 3pEJIOT0 U MOKUIOr0 BO3pacTa, OTPaKAIOIIMM KOHCTUTYIIHOHAIBHBIE U
BO3PACTHBIC M3MCHEHUS COCTaBa Telia.
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[TonydyeHHble pe3ynbTaThl CBUACTENBCTBYIOT O TOM, YTO y OOJIIIMHCTBA YKEHIIUH 3PEJIOTro
BO3pacTa HaOmomaercss U30BITOYHAsS Macca Tena, a0JOMUHAJIbHBIA THI JKUPOOTIIONKEHHUS,
npeobianaHue HIOMOPPHOTO COMATOTHUIIA. DTO MOATBEPXKIAET 3HAYMMOCTh COMAaTOTUITMPOBAHUS
KaK JJOCTYITHOTO METO/1a OLEHKU (PM3MUECKOTO CTATyCca M BBISIBICHUS TPYII PUCKA B KIIMHUYECKOH 1
poUIaKTUYECKON MTPaKTHKE.

[Ipouecc cTapeHus COMPOBOXKIACTCS XapaKTePHbIMU M3MEHEHHUSIMH COMAaTOTHUIIOIOTHYECKUX
KOMIIOHEHTOB, IPEUMYIIECTBEHHO YBEIWYCHUEM SHAOMOPPHHM M CHIKEHHEM Me30oMopduu, 4to
CBUJCTEIBCTBYET O CHUKCHUM MBIIIEYHOW Macchl M YBEIMYEHUU >KMPOBOIO KOMIIOHEHTA.
ComarotunupoBanue 00ja7aeT 3HAYMMON TUArHOCTUYECKOW M MPOTHOCTHYECKON LEHHOCTHIO U
MOKeT d((PEKTUBHO HCMOIB30BATHCS KaK JOIMOJHUTENbHBIA METOJl B KIMHUYECKOH U
NpopUIAKTUYECKON TMpaKTHKE IS PAHHEro BBIABICHHUS PHCKOB 3a00JIEBAHUN Y CTaperoIlero
HaCEeJICHUS.
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MNPO®ECCUOHAJBHAA UAEHTUYHOCTH U YIOBJETBOPEHHOCTD TPYIOM
CPEJHUX MEJUITMHCKUX PABOTHUKOB KbIPI'BI3CTAHA
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Professional Identity and Job Satisfaction of Mid-Level Healthcare Workers in Kyrgyzstan

©Toksonbaeva Zh., ORCID: 0009-0009-2960-6210, Asian International University
named after S. Tentishev, Kant, Kyrgyzstan, jannurtoksonbaeva@gmail.com
©Ishembekova B., ORCID: 0009-0004-0974-6092, Asian International University
named after S. Tentishev, Kant, Kyrgyzstan, begaiym.ishembekova@gmail.com

Annomayus. CpenHUN MEOUIIMHCKUI NEpCOHANl 3aHUMAaET KII0YEBOE MECTO B COBPEMEHHOM
3/paBOOXpAaHEHUH, 0OecreunBasi OOJIbIIYI0 YacTh MEJUIMHCKUX YCIIyT HACEJIEHUIO Ha Pa3IMYHbIX
YPOBHSIX OKa3aHUs MEIUIIMHCKON moMoIiu. B craThe mpencTaBieHbl pe3ysbTaThl aHKETUPOBAHUS
MOJIO/IBIX CHEIHAIMCTOB CECTPUHCKOTO JeNla, a TaKKe MpoBenEH aHanu3 (HakToOpoB, BIUAIOIMIUX Ha
YAOBJIETBOPEHHOCTh pabOTON METUIIMHCKUX cecTEp. [luHamuKa pa3BUTHS COBPEMEHHOr0 00IIeCcTBa
OKa3bIBAaCT BIUSHHE HA OPraHU3aIMIO TPYAa U SPTOHOMHKY, B TOM 4YHUCIIE B cpepe MEIUIIMHCKOTO
oOciyxuBaHus HacejaeHus. Ha oTHoeHne cpelHuX MEeAUIIMHCKUX paOOTHUKOB K CBOEH Ipodeccuun
BIIUSIIOT MPO(ECCUOHANBHBIN CTaTyC, YCIOBUS TPy/a, 3apaboTHas I1aTta, MOPaabHO-HPABCTBEHHBIM
KIMMAaT B KOJUIEKTHBE W Jpyrue (akTopel. B ycroBusix Tpanchopmanmu OOMIECTBEHHOTO CTPOS
MHOTHE  TOCYJAapCTBEHHBIE  CTPYKTYphl,  BKJIIOYas  3JpaBOOXpaHEHHE,  IOABEPIIIUCH
pepopmupoBanuto. B Hacrosiee BpeMs NMPOUCXOAMUT IMPOLECC MEPECTPOWKH OpraHU3alMOHHBIX
CTPYKTYp M W3MEHEHMs CIIeKTpa MEAMLUHCKUX YCIyr. MOXHO KOHCTaTUpOBaTh, YTO CTaTyC H
(GyHKIMOHATIBHBIE OOS3aHHOCTH  CPEIHEro MEAMIMHCKOrO MepcoHana aJanTHpylTcs K
coBpeMeHHBIM peanusiM. Ocoboe BHUMaHUE ClieyeT oOpaTUTh HAa KOHBIOHKTYPY pPBIHKA Tpy/a:
BOCTPEOOBAHHOCThH CPEIHEr0 MEIUIIMHCKOIO MepCcoHala B peciyOMKe U 3a pyOeKoM ¢ KaxIbIM
rogoM pactér. COOTBETCTBEHHO, OTHOUIEHHWE CPEAHUX METUIMHCKMX pPAaOOTHUKOB K CBOEH
npodeccun UMeeT MOJ0KHUTENbHYI0 TeHIEHIMIO. J[1s OleHKH 3TON TeHIEHIMH OBbLJIO MPOBEICHO
uccinenoBanue. llenbio HAcTOSIIEr0 MCCIIENOBaHUS CTajlO BBISBICHHE CHEHU(PUKHA OTHOILIECHUS
MEIUIMHCKUX CECTEP K MPOPECCHOHANbHOM MEATEIbHOCTH, a TaKKe€ H3YYEHHE HUX OILIEHKH
COOCTBEHHOTO MPOECCHOHATILHOTO BBIOOPA.

Abstract. Mid-level healthcare personnel occupy a key role in modern healthcare, providing the
majority of medical services to the population across various levels of care. This article presents the
results of a survey conducted among young nursing staff and analyzes the factors influencing nurses’
job satisfaction. The dynamics of modern society affect labor organization and ergonomics, including
the field of healthcare services. Determinants of mid-level healthcare workers’ attitudes toward their
profession include professional status, working conditions, salary, the moral and ethical climate
within the team, and other factors. In the context of social transformation, many state structures,
including healthcare institutions, have undergone reforms. Currently, organizational structures and
the range of healthcare services are being restructured. It can be stated that the status and functional
responsibilities of mid-level healthcare personnel are adapting to contemporary realities. Particular
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attention should be paid to labor market trends: the demand for mid-level healthcare personnel both
domestically and internationally is increasing annually. Accordingly, mid-level healthcare workers’
attitudes toward their profession demonstrate a positive trend. To assess this tendency, a study was
conducted. The aim of this study was to identify the specifics of nurses’ attitudes toward their
professional activities and to examine how nursing staff evaluate their own professional choice.

Kniouesvie cnosa: cecTpuHCKOe Jeno, NpodecCHOoHalIbHAs JAEATENbHOCTh, pPa3BHTHE
IIepCcoHaa, aJanTanus NepcoHaa, NoroToBKa KaJpoB

Keywords: nursing, professional activity, personnel development, staff adaptation, workforce
training

IIpodeccronanbHass MACHTUYHOCT M YJIOBJIETBOPEHHOCTh TPYJOM SIBJISIIOTCA KJIFOUEBBIMU
acriekTaMud  3(QQEKTUBHOCTH pabOThl CPEAHEro MEAMLMHCKOrOo IepcoHajlla U KayecTBa
MPEOCTABIIIEMON METUIIMHCKOM oMotu. CpeHre MeTUIIMHCKIE pAaOOTHUKH, BKIIIOUYAs MEICECTED
u  (denpamepoB, WrpalOT LEHTPATBHYIO pPOJb B CHCTEME 3JPaBOOXpaHEHHs, oOOecrednBas
OOJIBIIMHCTBO KJIMHUYECKHUX YCIIYT U BBICTYIIAs CBA3YIOLIMM 3BEHOM MEXAY NMalUeHTaMU U IPYTUMHU
cneunanuctamu. dopmupoBanue NnpodecCHOHAIBHOM HIEHTUYHOCTH OIPENENIAeTCs] COYETaHuEeM
JMYHOCTHBIX, OOpa3oBaTEIbHBIX M OPTraHU3aIMOHHBIX (akTopoB. Ha e€ pa3BuTHe BIMAIOT
npoeCCHOHANBHBI CTAaTyC, KadecTBO OOpa30BaTeIbHOH TIOJATOTOBKH, OIBIT MPAKTHYECKON
JESATEIbHOCTH, HACTABHUYECTBO, MOPAJIbHO-HPABCTBEHHBIM KJIMMAT B KOJIJIEKTUBE U BO3MOXKHOCTHU
KapbepHOIr'o pocTa. Y IOBIETBOPEHHOCTh TPYIOM, B CBOIO OUY€pEib, 3aBUCUT OT YCIOBUH PabOTHI,
YpOBHS 3apa0OTHOM mIaThl, NPO(ECCHOHATBHON MOAEPKKH, B3aUMOJAEUCTBUSA C KOJUIEraMH U
NpPU3HAHUS CO CTOPOHBI PYKOBOJACTBA. B ycnoBusx pedopMupoBaHHS 3IpaBOOXpPAHEHUS
Keipreizckoit PecnyObnmuku u ycusaeHuss TpeOOBaHUM K cpelHEMY MEAMIMHCKOMY HEepCOHATy
0COOEHHO BaXHO M3Y4YUTh B3aMMOCBSI3b MEXIY MNPOPECCHOHATBHON HAEHTHYHOCTBIO U
YAOBIETBOPEHHOCTHIO TpyJaoM. [loHnMaHue 3THX (pakTOpOB MO3BOJISIET pa3zpadaThiBaTh MEpHI IO
MOBBIIICHUIO MOTHBAIMM, YKPEIUIEHUIO KaJpOBOrOo TMOTEHIHaJa W YJIYYIIEHUIO KadecTBa
MEIUIIMHCKOW ITOMOIIH.

Ilenp  HacToOsILIEro  MCCIEIOBAHUS  3aKJIOYAaeTCsl B BBIABIGHUHM  OCOOCHHOCTEH
npoeccHOHabHOM MJIEHTUYHOCTH CPEAHMX MEAMIMHCKMX paOOTHUKOB M OLEHKE (haKTOpOB,
BIIUSIIOLIUX Ha UX YJIOBIETBOPEHHOCTH TPYAOM, C TIOCIEIYIOIIMM 000CHOBAHUEM PEKOMEHIANN AJIs
00pa3zoBaTeNbHBIX YUPEKACHUN 1 paboToaaTene.

Mamepuan u memoost ucciedo8arus

Jlia nu3ydenus npodeccruoHaNbHON HIEHTUYHOCTH M YIOBJIETBOPEHHOCTH TPYAOM CPEIHUX
MEIUIUHCKUX paboTHUKOB Keipreickoit PecnyOmuku  ObUl0O  NMPOBEACHO  KOJNWYECTBEHHOE
UCCIIEIOBAaHUE C MCIIOIB30BAHNEM aHKETHUPOBAHUS U aHAJIHM3a OpPraHU3allMOHHO-AEeMOrpaduyecKux
JAHHBIX.

OOBEKT MccaeI0BaHMs: MEIUIIMHCKUE CECTPHI U BpayH, paOOTAIOIINE B PA3TUYHBIX JIEUeOHO-
npodunakruyeckux yupexaenusx (JIIIY) crpansr.

Bri6opka. OcHoBHas rpymnmna: 76 MeAMIMHCKUX cecTep. [ pynna cpaBHeHus: 15 Bpadei.

Mertoauka: “cnosbp30Bajack opurnHanbHas ankera (TaGmuuu 1), Bitodaromias OJOKH: CTax
paboThl M MepuojJ ajanTaly Ha HOBOM MECTe; TPYAHOCTH B MEpUO] aJanTaluu U (HaKTophl,
CHOCOOCTBYIOLIME YCIEIIHOW aJanTaluy; HaIUYUe KOH(IUKTOB C KOJJIEraMHU M PYKOBOZICTBOM;
YAOBJIETBOPEHHOCTh MPO(PECCHOHATBLHON AEATENbHOCThIO M OTJENbHBIMUA TPOU3BOJICTBEHHBIMU
dakTopamMu (xXapakTep TpyAa, 3aHUMaeMas JIOJDKHOCTb, IEPCIEKTHUBBI KapbepHOTO poCTa,
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BO3MOXKHOCTH TIOBBIIICHHS KBaTH(UKAINKA, THHOPMUPOBAHHOCTh O JIeJaX KOJUICKTHBA, MOMOIIb
PYKOBOAMTEIIS, B3AMMOOTHOIIICHHUS C KOJIJIETaMH U PYKOBOAMTEINIEM ); HHTEPEC K TpodeccnoHanbHOMY
POCTY U Pa3BUTHIO.

Craructrueckas o0paboTKa MPOBOAMIIACH C MCHOJNb30BaHHEM Iporpammbl Microsoft Excel
2009. IlpuMeHsUIMCh METOAbl OMUCATEIbHOM CTAaTUCTHUKU M CPAaBHUTEIBLHOIO aHajln3a MEXIy
MEIUITMHCKUMU CECTPAMH M BpadamH.

1. Kak monro Ber paboTaere B HallieM yapexaeHUH?

2. Kak monro mpomomxkanock Baiie ocBoeHHe B yCIOBHSIX HOBOTO MecTa paboThI? (HyKHOE IOAYEPKHYTH):

imo 1 mecsia ho 2 MecsIIeB 0 3 MecsIeB |eme HE 3aKOHYECHO
3. Uro Bam nokazanoch HanboJiee CII0KHBIM B TEUCHHE 3TOTO eprosa’? (HyKHOe

MO JIEPKHYTH)

[IpodeccrnonambHbIC BXOKJICHHC B [pabodJast Harpy3ka mpyroe
00513aHHOCTH KOJIJICKTHB

4. Uro, kak Bam kaxkeTcst, momoriio 0sl BaM B meprion agantaiuu?

S. beiBatoT mu y Bac KoHQIUKTHI?

Bpewmst or BpemennPenko He ObiBaeT

C pykoBoAuTeIeM

C keM-1100 U3 KoJuier

6. OueHute, noxanyicra, Bam uatepec K ganpHelIIEeMy IPOABUKEHUIO BHYTPU
YPEIKICHUS, TPODECCHOHATEHOMY POCTY (HY)KHOE MOTIYEPKHYTh):
OUeHb UHTEPECHO [O0Ka TPYJIHO OLEHUTh HEe 0YeHb UHTEPECHO

7. B xakoii Mepe Bbl y1oBIeTBOpEHBI clenyomuMu Gakropamu B Bamiem yupexxaeHun?

HammeHOBaHME TPOU3BOICTBEHHOTO (hakTOpa Y IOBIETBOPEH [3aTpyAHSIOCH OTBETUTHh |He ymoBmeTBOpeH

Xapakrtep Tpyna
3annMaeMas JOJKHOCTD

Hammaue TMEPCHCKTHUB JOJIPKHOCTHOT'O
IIPOABUIKCHUSL
IBO3MOXHOCTh HOBBIIICHUS KBaJ'II/I(I)I/IKaLII/II/I

MHbOpMHPOBAHHOCTH O AeNax
KOJUICKTHBA YUPEKICHHS
ITomol11b U NOJAEPIKKA PYKOBOJIUTENS

OTHOIIEHHS C KOJIJIeraMu

OTHOIIIEHNS C HETTOCPEICTBEHHBIM
YKOBOJUTEIIEM

8 HcneiTbiBacTe Ju Bbl ymoBieTBOpeHHe OT mpodeccud MEIUIMHCKOro padoTHHKA?

(Hy>HO€ TIOYEPKHYTH):

na ‘L[a, HO paboTaTh CI0XKHO ‘B OIIPE/IEIEHHOM CTENeHU |IpyToe

Ykaxure, noxanyicra, 3aHuiMaemMyto Bamu 10KkHOCTb
. Bamma kBanudukanus Kareropust I'ox BeIIyCKA

Pezynomamet u 0o6cyscoenue

1. KBanndukaoHHbIH COCTaB U CTaX:

CnenunanpHoCcTh «CecTpuHCKOE 1e710» UMErT 65,3% pecrnoHneHToB, «JleueOHoe memo» —
11,5%, «Akymepckoe aeno» — 23,2%.

ba3oBbiil ypoBeHb mOAroroBkM — 72,0%, moBblmeHHbIE — 21,7%, BpICIIEE CECTPUHCKOE
obOpazoBanue — 6,3%.

Mosonibie CHEIUaIuCThl COCTABISAIOT 26,8% OMpOIIEHHOTO0 TEepCOHala, MPEUMYIIECTBEHHO
BoimyckHuku 2016-2017 rr. (32,8%).

2. Anmanranys Ha HOBOM MECTE:
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BonbumHcTBO coTpyaHUKOB (79%) aganTupoBaIUCh K yUPEXKIECHUIO B TEUEHUE MEcCsIIa.

OCHOBHBIE CJIO)KHOCTH B TIEPUOJI a/IalITAIIMU: BBIIOJTHEHUE TPO(HECCHOHATBHBIX 00S3aHHOCTE!
(41%), pabouas Harpy3ka (36%), BxoxxaeHue B koiuiekTuB (10%), apyrue dakrops (13%).

Jlns yenenHon aganTanuy COTPYIHUKH OTMEYaI: MOICPKKY KoJuiekTuBa (48%), moMoIb
pyxoBoauTens (33%), muunble ncuxonoruyeckue kauectna (11%).

3. KoH(IIUKTBI ¥ B3aMMOOTHOIICHUS B KOJUICKTHBE:

KoH(}nmUKTEI BO3HUKAIOT «BpeMsi OT BpeMeHn» Y 15-20% coTpyaHukoB; 601bmMHCTBO (65%+)
OTMEUAIOT, YTO KOH(IMKTHI «PEIKO» WIIH «HE BOSHUKAIOT.

B3anMoOTHOIICHNS C KOJUIEraMU M PYKOBOJICTBOM OIEHHBAIOTCS B IIEJIOM TTOJIOKUTEIBHO.

4. YnoBIeTBOPEHHOCTH MPO(ECCHOHATLHOM 1A TEILHOCTBIO:

91% MeqUIMHCKUX ceCcTEP YNOBIETBOPEHBI BHIOOPOM MPOdheccu.

OCHOBHBIE MOTHBBI: peau3alyst NpoQecCHOHATBEHBIX HaBBIKOB (94%), momonts mronsam (91%),
olryueHue BocrpedoBanHocTH (77%), obmenue ¢ nanuentamu (57%).

5. YoBieTBOPEHHOCTH MPON3BOICTBEHHBIMH (DaKTOPaMHU:

daxrop YnosnerBopéH, %o  3aTpyaHSIOCH He ynoBneTBopéH,

OTBETHTE, %o %
Xapakrep Tpyaa 92 6 2
3aHnMaeMas 10JKHOCTh 95 5 0
IlepcrieKTHBBI KapbepHOTO pOCTa 83 12 5
Bo3MOXHOCTB MOBBIIIIEHUS KBATA(DUKAITAN 80 5 15
HNudbopMupoBaHHOCTH O AeNaX KOJJIEKTHBA 78 8 14
[onnepxka pykoBOIUTENS 72 18 10
B3anmooTHOIIEHUS C pyKOBOAUTEIEM 88 9 3
B3aumooTHOIIEHH ¢ KOJIIETaMHU 93 0 7

JlaHHBIE TOKa3bIBAIOT, YTO YIOBJIETBOPEHHOCTH TPYAOM CBSI3aHA C OPraHM3allMOHHBIMH M
colManbHbIMU  (pakTOopamMu. MeaMIMHCKHE CecTpbl 0osiee  yIOBIETBOPEHBI IMEPCHEKTUBAMU
KapbepHOT'0 POCTa, NOALCPKKON KOJUIET U PYKOBOAUTES, YEM BPauH.

6. AnantanroHHbIE IPOrPaMMBbl U HACTABHUYECTBO:

[Icuxomornyeckuid OTAEN COBMECTHO C Y4eOHO-BOCIIHUTATEIBbHBIM CEKTOPOM OpraHU3yeT
«Welcome-TpeHUHTM» JUIsl MOJIOJBIX CHEIUAIINCTOB, UTO CIIOCOOCTBYET: CO3/1aHUIO MOJI0KUTEIBHOTO
obpaza JIITY; ocBoeHNIO KOPIOPATUBHOM KYJIBTYpPbl; (POPMUPOBAHUIO ICHXOJIOTHYECKOTro koMpopTa
U CHIKEHMIO HEOIPENeNEHHOCTH; MPENYPEKACHUI0 MEKIMUYHOCTHBIX KOH(IUKTOB; MMOBBILIICHUIO
YIOBJIETBOPEHHOCTHU TPYIOM U CHUKEHHUIO TEKYUYECTH KaapoB. PasBuTre HacTaBHMYECTBA MMOBBIIIAET
KaueCTBO CECTPUHCKOM TIOMOILM, YKpEIUISeT KOPIOPATUBHBIM JyX U NpodecCHOHAIbHYIO
KOMIIETEHTHOCTb.

Obcyorcoenue

AHaM3 TaHHBIX TIOKa3aJl, 9TO podeCCHOHATBHAS WICHTUIHOCTh MEIUIIMHCKUAX CECTEP TECHO
CBSI3aHA C MOPAJIbHO-HPABCTBEHHBIM KJIMMATOM, MOAIEPKKOM KOJUIET M PYKOBOAMTENS, a TaKkKe C
BO3MOXKHOCTBIO PEaM30BbIBaTh MPO(ECCHOHATbHBIE HABBIKUM. bBONBIIMHCTBO PECIIOHIACHTOB
VIOBIIETBOPEHBI CBOMM BBIOOPOM TMPOPECCUU W JEMOHCTPUPYIOT BBICOKHHA HMHTEpPEC K
po¢eCCHOHATEHOMY POCTY.

OpHako omnpenenéHHas YacTh MEIUIMHCKAX CEeCTEpP BBIpaKaeT HEYIOBIECTBOPEHHOCTD:
OCHOBHBIE TPUYMHBI — HHU3Kas 3apaboTHasl IiaTa, YCJIOBUS TpyAa, HENOOILEHKAa CpEeIHEero
MEIMIIMHCKOTO TIEpCOHAJIa W BBICOKAas pabodas Harpyska. Pe3ynbraTbl IMOITBEPXKIAIOT, YTO
TTOJIOKUTEIIBHBIC MEXJTMYHOCTHBIC OTHOIICHUS W 3()(eKTHBHBIC aJaNTallMOHHBIE MPOTPAMMBI
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CYIIIECTBEHHO TMOBBIIIAIOT YAOBIECTBOPEHHOCTH TPYJAOM U Ka9€CTBO MPEIOCTABIIEMON MEIUITMHCKOM
IIOMOIIIH.

Bobi6o0wi

VY11oBII€TBOPEHHOCTH TPO(ECCHOHAIBHOM A TEILHOCTHIO MEMIIMHCKUX CECTEP ONpeIesaeTCs
KOMITJICKCOM (paKTOPOB: JIIOOOBBIO M TNpPH3BaHHEM K NPO(EeCcCHH, YCIOBHSIMH TpPyJda, MOPaIbHO-
HPABCTBEHHBIM KIIMMATOM, TIOJJICPKKON PYKOBOJICTBA M KOJIJIET.

OcHOBHBIE TIPUYUHBI HEYIOBICTBOPEHHOCTU: HU3Kas 3apabOTHas IUiaTa, BBICOKHE paboumne
Harpy3KH, HEIOCTAaTOYHAas OLIEHKA BKJIaJla CPEJHETr0 MEAMIIMHCKOTO ITepCcoHaa.

JIJIs  TIOBBILICHUS  YIOBJICTBOPEHHOCTH TPYJAOM M Ka4eCcTBa MEIAMIIMHCKOH ITOMOIIA
PEKOMEHAYETCS: PACIIUPATH MOJTHOMOYHS MEAUIIMHCKUX CECTEP MPH BHINOTHCHUHA MAHHITYJISIUN U
MIPUHITHH PEIICHUIA; TIOBBIIIATH 3apa00THYIO TUIATY U YAy4IIaTh YCIOBUS TPYAA; YKPEIUISATh CTAaTyC
MEIMIIMHCKOM CECTPhI M BO3MOXKHOCTH KapbepHOIO POCTA; COBEPIICHCTBOBATH CUCTEMY IOJITOTOBKH
Y MOBBINICHUS KBAIM(UKALMN; Pa3BUBATh MPOTrPaMMBbI aJalTallid U HACTABHUYECCTBA JJIsSI MOJIOJIBIX
CITELIMAIUCTOB.
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COMBINED MAXILLOFACIAL AND CRANIOCEREBRAL INJURIES:
CLINICAL AND STATISTICAL ANALYSIS AND OPTIMIZATION OF TREATMENT
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Annomayus. IlpeacrapineH KIMHUKO-CTATUCTUYECKHUI aHAJIN3 COYETaHHBIX TPAaBM YEIIOCTHO-
JUIEBOM O0JIACTU TP YEPEIHO-MO3TOBOM TpaBME, SBIISIONIMXCS OJHOW M3 aKTyaJbHBIX MPOOIEM
COBPEMEHHOM YEIIFOCTHO-IULEBON XUPYPTUH U HEMPOTPABMATOJIOTHHU. MaTepuaaoM HCCleI0BaHus
MOCIY)KUITU ~ pe3ylbTarel oOcienoBaHus u JedeHUs 432 TaIlMeHTOB, HaXOAUBIIUXCA Ha
CTaroHapHOM JiedeHHH B ONICKOH MeXO0OIacTHOW OOBEIMHEHHON KIMHWUYECKOW OonpHHIE. B
3aBUCHUMOCTH OT CTENEHM TSKECTU UEPENHO-MO3TOBOM TpaBMbI yCTaHOBJEHO, 4To y 173 (40,0%)
MOCTPalaBIIMX TUArHOCTHpOBaHa TshkENas Gpopma, y 126 (29,0%) — cpeaHss CTeneHb THKECTH U Y
133 (30,8%) — nérkas crenensb. [lokazaHo, 4TO TSHKECTh KIMHUYECKOTO TEUEHUS OMPEICISIETCS HE
TONBKO OOBEMOM, JIOKaJIU3allMell W XapaKTepoM IMOBPEXKIECHUN KOCTEH IJIMIIEBOTO CKeJeTa, HO H
BBIPA)KEHHOCTHIO HEBPOJIOTMYECKUX HAPYIICHUM, BKIIIOYasi ypOBEHb CO3HAHUS U HAIMYKUE O4aroBOM
CUMIITOMATUKH. BBIsSBICHO, 4YTO mTpU THKENOW YEPENMHO-MO3TOBOM TpaBMe Mpeo0anaT
MHO’K€CTBEHHbIE 1 KoMOMHUpoBaHHbIE iepenoMbl (Le Fort II-1II, moBpexaenus ckynoopoutaabHOro
KOMILIEKCA), COMPOBOXKIAIOLIMECS BBICOKOM YacTOTOM OCIIOKHEHHWH. YCTaHOBJIEHA 3aBUCHUMOCTH
CPOKOB XHUPYPIHUECKOTO JIEYEHHS OT CTEIIEHH TSHKECTH TPaBMBbI: IIPH JIETKON CTENEHU ONepaTuBHBIC
BMEIIATEIHCTBA BHITIONHSIUCH B cpeaHeM Ha 1,8+0,6 cyTku, ipu cpenneid — Ha 3,0+£0,8 cyTku, mpu
TKENONM — Ha 7,2+1,3 cyTku mocie crabmin3aluy COCTOSIHUS NanueHTa. PanHss Xupypruyeckas
TaKTHKa CIIOCOOCTBOBAJIa TOCTOBEPHOMY CHMKEHHIO YacTOThI ocioxHeHui (p<0,05), ymydrieHuto
yCIIOBUI aHATOMUYECKOW PETMO3HUIIMH KOCTHBIX OTIIOMKOB U JOCTHXKEHHIO Ooliee OIarompusTHBIX
(YHKIIMOHATLHO-3CTETUYECKUX Pe3yabTaroB JiedeHus. [lomydeHHble gaHHBIE OOOCHOBBIBAIOT
HE00X0MMMOCTh TU(DPEpEeHITMPOBAHHOTO MOAXO0/A K TUArHOCTHUKE M JICYCHHUIO MAIMEHTOB C YUETOM
CTCTIEHH TSDKECTH YEPEMHO-MO3TOBOM TpaBMbl M OOIIET0 COCTOSHUSI OpraHu3Ma, a TakKkKe
COBEPILIEHCTBOBAHMS AJITOPUTMOB KOMIUIEKCHOW MEIUIIMHCKON TOMOIIIH.

Abstract. The article presents a clinical and statistical analysis of combined maxillofacial
injuries associated with traumatic brain injury, which represent one of the urgent problems of modern
maxillofacial surgery and neurotraumatology. The study was based on the examination and treatment
outcomes of 432 patients who received inpatient care. Depending on the severity of traumatic brain
injury, it was found that 173 (40.0%) patients had severe injury, 126 (29.0%) had moderate injury,
and 133 (30.8%) had mild injury. It was shown that the severity of the clinical course is determined
not only by the extent, localization, and nature of facial bone damage but also by the severity of
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neurological impairment, including the level of consciousness and the presence of focal neurological
symptoms. It was revealed that severe traumatic brain injury is characterized by the predominance of
multiple and combined fractures (Le Fort II-1I1I, zygomatico-orbital complex injuries), accompanied
by a high rate of complications. A relationship between the timing of surgical treatment and the
severity of trauma was established: in mild cases, surgical interventions were performed on average
at 1.8+0.6 days, in moderate cases at 3.0+0.8 days, and in severe cases at 7.2+1.3 days after
stabilization of the patient's condition. Early surgical management contributed to a statistically
significant reduction in complication rates (p<0.05), improved conditions for anatomical reduction of
bone fragments, and more favorable functional and aesthetic treatment outcomes. The obtained data
substantiate the need for a differentiated approach to the diagnosis and treatment of patients, taking
into account the severity of traumatic brain injury and the general condition of the patient, as well as
the improvement of comprehensive medical care algorithms.

Knrouesvie cnosa: coueraHHas 4eNIOCTHO-YEpENHash TPaBMa; IEPEIOMbl KOCTEH JIHMIIEBOTO
CKEJIETa; YePEeMHO-MO3roBasi TpaBMa; OCJIOKHEHUS; TUATHOCTUKA; XUPYPTHUECKOE JICUCHHE; IKaJla
KOMBI [ T1a3r0; 4eII0CTHO-JINLIEBAsE XUPYPTHUs.

Keywords: combined maxillofacial trauma; facial bone fractures; traumatic brain injury;
complications; diagnosis; surgical treatment; Glasgow Coma Scale; maxillofacial surgery.

[lepenoMbl KOCTEH IMIIEBOTO CKEJIeTa, COYETAIONIMECs C YepermHO-MO3TOBOM TPaBMOM,
MIPEJICTABIISIFOT CO00M OIHY U3 HanboJee CIOKHBIX U COIIMAIIbHO 3HAYMMBIX MPOOJIeM COBPEMEHHOMN
YEJFOCTHO-JIMLIEBOM XUPYPIrUH, HEHPOXUPYPTUH M TpaBMaToioruu. llepesmomsl kocTed B LEIO0M
XapakTepU3yIOTCs KaK HapylIEHHWE aHAaTOMMUYECKOM IIEJIOCTHOCTH KOCTHOM TKaHU BCJEJICTBUE
BO3/ICHCTBHS TPaBMHUPYIOIIETO (akTopa, MPEBBIIIAIONIET0 €€ MPOYHOCTHBIE XapaKTepUCTUKU. B
CTPYKTYpE TPaBMAaTUYECKUX MOBPEKICHUN JINLIEBOTO OT/EIIA YEPETa BBIIEISIOTCS IIEPEIOMBI KOCTEN
HOCa, CKYJIOBOTO KOMIIJIEKCA, OPOMTBHI U HMKHEH YENIOCTH, KOTOPbIE HEPEIKO COMPOBOXKIAIOTCS
MOBPEXKICHUEM TOJIOBHOTO Mo3ra [1].

Bricokast yacToTa coueTaHHBIX MMOBPEXKIEHUH 00yCI0BIEHa POCTOM JI0POKHO-TPAHCIIOPTHOTO
TpaBMaTH3Ma, ypOaHU3alMel, yBETUYEHHUEM 4YHUCIIa BBICOKODHEPTETHUECKHUX TpaBM, a TaKxke
MIPOM3BOACTBEHHBIX U OBITOBBIX MOBpexAeHUN. [lo naHHBIM COBpPEMEHHOH JUTEPaTyphl, TPABMbI
KOCTEH, BO3HUKAIOIIME BCJIEJACTBUE JTOPOKHO-TPAHCHOPTHBIX MPOMCIIECTBUN, MaJ€HUNH U JAPYTUX
BHEIIHUX BO3JCUCTBUI, OCTAIOTCS 3HAYUMON METUKO-COLMAIBbHOM MpOoOIeMOii, COMpOBOXKAAACH
BBICOKOHM 3a00JIeBa€MOCTBIO M CMEPTHOCTHIO. [IpH 3TOM yepenHo-Mo3roBasi TpaBMa 4acTO HOCHT
COYETAHHBIN XapaKTep M MOXKET COINPOBOXKIATbCS MOBPEKACHUSIMH Pa3IMYHbIX aHATOMHYECKHX
CTPYKTYp, BKJIFOUasi KOCTH JIMILIEBOTO cKeneTa [2, 3].

[lo naHHBIM KIMHHMKO-CTATUCTHYECKUX HCCIEIOBAHUH, /0N COYETaHHBIX TPaBM JIHMIIEBOTO
cKesieTa M rojaoBHoro mosra jpocturaer 30-50% cpeam Bcex NMalMEHTOB C TPaBMaMM YEIHOCTHO-
JMIIEBOI 001acTH, YTO OOYCIIOBIMBAET HEOOXOAMMOCTh MX KOMILJIEKCHOTO MEXAMCUUIUIMHAPHOTO
n3ydeHus. Bricokas pacnpocTpaHEHHOCTh JaHHOM MAaTOJIOTHH, TSHKECTh KIMHUYECKOTO TEUEHHS,
3HAYUTEIbHBIA PHUCK pa3BUTHUA OCJIOXKHEHMH M HWHBAJUAM3ALMM MAUEHTOB ONPEAEISIOT
aKTyaJIbHOCTh pa3pabOTKH COBPEMEHHBIX MOIXO0B K TMArHOCTUKE M JICUEHUIO TaHHOW KaTeropuH
nocrpaaaBmux [S].

Ocobast akTyaJIbHOCTh TIPOOJIEMBI OOYCJIOBJIEHA TSHKECTHIO KIMHUYECKOTO TEYCHHS JTaHHOU
Kateropuu TpaBM. lloBpexneHns KoCcTel JMIIEBOrO CKejieTa MPU COYETaHHON UYepernHO-MO3TOBOM
TpaBMe HEpPE/IKO COMPOBOXKAAIOTCS HAPYILICHNEM KU3HEHHO BaKHBIX (DYHKIMI OpraHu3Ma, BKIIOdast
JbIXaHWe, TEeMOAMHAMUKY U HEHPOpErysiuto [6].
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Hapymienne npoxoauMOCTH BEpPXHUX JAbIXaTENbHBIX IyTeH, MacCHUBHbIE KpPOBOTEUEHHS,
JUKBOpEsi, @ TaKK€ BBICOKMH PUCK Pa3BUTH BHYTPUUYEPEIIHBIX OCIOXKHEHHH (BHYTpHUUEpErHbIC
reMaToMbl, OTEK TOJIOBHOTO MO3ra, YIIUOBI MO3ra) 3HAYUTEIHHO YTOKENISIOT 00IIee COCTOSHUE
MOCTPA/IaBIIMX U MOBBIIIAIOT BEPOATHOCTH HEOIArONpUsATHOTO UCXO0a, BKIIIOUAs JIETAILHOCTSD [3].

JlomoNHUTENbHBIE TPYIHOCTH CBSI3aHBI C OCOOCHHOCTSIMH KIMHUYECKOTO IPOSBICHUS
COYETAHHBIX TPABM, IIPU KOTOPBIX CUMIITOMAaTHKa YE€PETTHO-MO3TOBOM TPaBMbI MOXKET JIOMUHHPOBATH
M MacCKUpOBaTh MPHU3HAKU MOBPEKICHUN JHUIIEBOTO CKeJieTa. DTO MPUBOJUT K JUATHOCTHYECKUM
OIIMOKAM | 33JIep)KKEe CBOEBPEMEHHOTO OKa3aHUS CIICIIMATU3UPOBAHHOM MTOMOIITH [7].

B ycnoBusix TSxENOro o011ero coCTOsHUS NallMeHTa, HApyIIeHUs CO3HAHUS U BBIPAKEHHOTO
oTEKa MATKUX TKaHEW IUAarHOCTHKA IMEPEJIOMOB JIMIEBBIX KOCTEH CYIIECTBEHHO 3aTpyJHEHa, YTO
o0ycCaBIMBaeT HEOOXOIMMOCTh TMPUMEHEHHS BBICOKOMH(OPMATUBHBIX METOIOB  JIy4eBOU
JUArHOCTUKU ¥ MYJIBTHAUCIUTUTHHAPHOTO MOX0/1a K JICICHHUIO TAHHOW KaTeropuu OONBHBIX [§].

He wmenee 3HaunMoil sBnsercs mnpoOiemMa JUArHOCTHUKUA COYETAHHBIX TMOBPEXKICHUH.
CrangapTHble KIMHUYECKHUE METOJIbI 00OCIIEIOBaHUS HE BCET/A MO3BOJISIOT B MOJIHOM MeEpe OLEHUTh
00bEM M XapakTep MOBPESKICHUN, 0COOCHHO MPU HAIMYUU BBIPAKCHHOTO OTEKA MATKUX TKaHEH U
HapyILIEHUU CO3HAHMs MalKeHTa. B CBSA3M ¢ 3TUM CYIIECTBEHHO BO3PACTAET POJIb COBPEMEHHBIX
Jy4eBbIX METOJIOB IUArHOCTUKH, MPEXKIE BCETO MYJIBTUCIHPATHHON KOMIIBIOTEPHOU ToMOrpaduu u
KOHYCHO-JTyYeBOM  KOMIBIOTEPHON  TOMOrpaguu, OOECHEUMBAIOIIMX  BBICOKYID  TOYHOCTh
BHU3YyaJIM3aIlMM KOCTHBIX CTPYKTYP U IMO3BOJISIOIIMX CBOEBPEMEHHO BBISBIIATH JaKe MUHUMAJIbHBIC
MepesioMbl ¥ X ocioxHenus [9, 10].

CnoXHOCTD JIEUeHHUS MAIUEHTOB C EPEeIOMaMHU KOCTEH JINIIEBOTO CKeleTa Ha (JOHE YEperHO-
MO3TOBOM  TpaBMbI  OMNpeAeNsieTcs HEOOXOAMMOCTBIO  OJHOBPEMEHHOTO  pEIIeHUs  3ajad,
HanpaBJICHHBIX Ha CTAOWIM3AIUIO0 OOIIEr0 COCTOSHHUS OOJBHOTO M BOCCTAHOBJICHHE aHATOMO-
(YHKIIMOHATBHOU IIEJIOCTHOCTH JIUIIEBOTO CKejleTa. BEIOOP ONTUMABHON TAKTHKU XUPYPTUYECKOTO
BMeIIaTeabcTBa TpeOyeT yuéra THKECTH HEBPOJIOTUYECKOro Jaeduiura, CpOKOB TPaBMBI,
JOKANM3allud M XapakTepa MEepelioMOB, a TaKXe pPHCKa pPa3BUTHS BTOPUYHBIX OCIOXKHEHHA.
HecBoeBpemeHHOE WM HEIOCTATOYHO AJEKBATHOE JICUCHHUE MOXKET MPHUBECTH K (HOPMHUPOBAHUIO
CTOUKHUX nedopmaruii JUIIEBOro0 CKelleTa, HapyIICHUIO TPUKyca, (YHKIUN JKEBaHHS, JbIXaHUS U
peun, a TaK)Ke K CHIPKEHHIO KaueCcTBa KM3HU NMauueHToB [11].

Oco0oe 3HaYeHHEe UMEET BhICOKAsl YacTOTa OCIOKHEHUI MpH COYeTaHHBIX TpaBMmax. K gucmy
pPaHHUX OCJIO)KHEHMM OTHOCATCS WH(PEKIMOHHO-BOCIAIUTEIBHBIE TMPOILECCHl, KPOBOTECUCHHUS,
ac(ukcus, a TakKe HapacTaHWE BHYTPUUEPEITHOW TUMEepTEeH3WH. B oTmanéHHOM mepuoje MOTYT
pa3BuBaThCs JeOpMaIlMU JIMIIEBOTO CKeJleTa, XPOHHYECKHE HEBPOJIOTUYECKUE HapyLICHHS,
MOCTTPaBMaTHUECKHEe KOHTPAKTYphI, a TaKK€ BBIPAKEHHBIE ICTETUYECKUE ACPEKTHI, TpeOyrolue
MPOBE/ICHHUS TOBTOPHBIX PEKOHCTPYKTUBHBIX BMEIIATEILCTB. YKa3aHHBIE OOCTOSTENIbCTBA
00yCIIaBIMBaIOT HEOOXOJAMMOCTh pPa3padOTKU W BHEAPEHHS ONTUMHU3MPOBAHHBIX aJITOPUTMOB
JTMArHOCTHUKH, JICYCHUS U peaOWINTAIlMK JAHHOW KaTeTOPUH MaiueHTos [12].

Takum 00pa3zom, BBICOKAsl pacCpOCTPAHEHHOCTh COUYETAHHBIX TPABM, TSKECTh KITMHHUYECKOTO
TEUYEHHUS, 3HAYUTEIBHBIA PUCK PA3BUTHS OCIOXKHEHUU W WHBAJIMAMU3AINM, & TAKXKE HEIOCTaTOuHAs
pa3pabOTaHHOCTh KOMILIEKCHBIX JIEY€OHO-AMAarHOCTHUECKUX TIOJX0/I0B OMPEIEISIOT aKTyalbHOCTh
JTATBHEHIITNX WCCIIeIOBAaHWN, HAMpPaBJIEHHBIX HA COBEPIICHCTBOBAHUE METO/IOB JHATHOCTUKH H
JICYCHUS] TIEPEIOMOB KOCTEH JIMIEBOrO CKeJeTa IpPU COUYETAaHHOW YEpernHO-MO3TOBOM TpaBME.
Permenne maHHBIX 3a/1a4 UMEET BaXKHOE 3HAYEHUE IS MOBBIMICHUS Y(P(GEKTUBHOCTH METUITUHCKON
TTOMOIIY W yIYUYIIEHUS OTJAIEHHBIX PE3yIbTaTOB JICUCHHUS.

ens nccnenoBanusi — MOBBIIEHHE (P(HEKTUBHOCTH JUATHOCTHKU W JICUCHUS TIEPEITIOMOB
KOCTEH JIMIIEBOTO CKeJIETa MPU COYETAHHOM 4YepernHO-MO3rOBOM TpaBME Ha OCHOBE KOMILJIEKCHOM
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KJIMHUKO-TYY€BOH  OILIGHKH TOBPEXICHUH, aHamm3a (aKkTOpOB pHCKAa OCIOKHEHHH U
COBEpIICHCTBOBAHUS JIEYEOHO-TMAarHOCTUYECKON TAaKTHKU.

Mamepuanvi u memooul ucciedosanus

B ocHOBy HacTofIEero HcCIeAOBAHMS IOJOKEHbBI PE3YyIbTaThl KIMHUKO-CTATUCTHYECKOIO
aHann3a 432 MalMeHTOB C TpaBMaMHU YeNFOCTHO-JIMLEBON OO0JIaCTH, COYETAHHBIMH C YEpErHO-
MO3TOBOM TpaBMOHM, HAaXOJMBIIUXCS Ha CTAllMOHAPHOM JIEYEHUH B MPOQUIBHOM OTACICHUU
YETIOCTHO-JIUIEBON XUPYPTHH 32 IEPUOJ] HAOIIOICHHS.

B 3aBHCHMMOCTHM OT CTENEHHM TSHKECTH UEPEelHO-MO3TOBOM TpaBMbl MAlUEHTHl ObLIN
pacnpeziesieHbl Ha TpU KIMHUYecKkue rpynmbl: | rpynmna — OosbHbIE ¢ JErKOH 4epernHO-MO3roBOM
TpaBmoit; Il rpynna — manueHTsl ¢O CPEIHEN CTENEHBIO TKECTH YEPENMHO-MO3roBoM TpaBMmbl; 11
rpyrmmna — OOJbHBIE C THKENON YeperHO-MO3TOBOM TPABMOIA.

Kpurepun BkiItOYeHHS B HCCIEAOBAHME: HAJUYHE IEPEIOMOB KOCTEH JIMUEBOIO CKEJETa,
MOATBEPKAEHHBIX KIMHUYECKUMHU M JIy4YEBBIMM METOJAMU JUAarHOCTHUKHM, a TAaKXKE HaJIU4ue
COYETAaHHOM YEpPEITHO-MO3IOBOM TPaBMbI PA3JINYHOM CTEIIEHU TSKECTH.

Kpurepuun uckiroueHus: U30IMpoBaHHbIE TPABMBbI YETIOCTHO-JTULEBOM 001acTu 0e3 IpHU3HAKOB
YepernHO-MO3TOBOM TPaBMbI, a TAKXKE MallMEHTHI C HEMOIHBIM 00bEMOM KIIMHUYECKUX JaHHBIX.

Bcem manuenTaMm mpoBOAMIIOCH KOMILIEKCHOE KIMHHKO-MHCTPYMEHTAlbHOE OO0CIeNOBaHUE,
BKJTIOUarOIIee cOop kanod u aHaMHe3a, 00bEKTUBHBIN OCMOTP, OIICHKY HEBPOJIOTMUECKOTO CTaTyca,
a TaKKe MHCIIOIb30BAHNE COBPEMEHHBIX METOAOB JIy4€BOM TUArHOCTUKH: pEHTreHorpadwus,
MYJIBTUCIIMPANIbHAS KOMITbIOTEpHAsi TOMOrpadusi U KOHYCHO-Ty4YeBas KOMITbIOTepHasi ToMorpadus.
JIyueBble METOABI TO3BOJISUIM ONPEIETUTh JIOKAJTU3ALMIO, XapaKTep U CTENEHb CMEIICHUS KOCTHBIX
OTJIOMKOB, a TAK)XX€ BBIIBUTH COITYTCTBYIOLIME BHYTPUUEPEITHBIEC TIOBPEKICHHUS.

OneHka TSDKECTH  YEPENHO-MO3TOBOW  TpaBMbl  MPOBOAMJIACHK € HCIHOJB30BAaHUEM
OOIIETPUHATHIX KIMHUYECKUX KPUTEPUEB, BKIIOYAs YPOBEHb CO3HAHUS MO MIKane KOMbI [7asro,
HaJM4Me 04aroBoi HEBPOJIOTMYECKON CUMIITOMAaTHKHU U ITaHHbIE HEHPOBU3YyaIU3aLUH.

B xoze uccnenoBanus aHaIU3MPOBAIUCH CIEAYIOIINE MTOKA3aTEeNN: CTPYKTYpa U JIOKAIU3aIHs
NIEpPEeJIOMOB KOCTEH JIMIEBOTO CKeJIeTa, YacToTa COYETaHHBIX MOBPEXKICHUH, OCOOEHHOCTH
KIIMHUYECKOTO TEUEHUs, YacTOTa paHHUX M IMO3JHUX OCJIOKHEHHH, a TaKXKe pe3yJIbTaThl
IIPOBENEHHOTO JICUEHHUS.

Cratuctuueckas oOpaOOTKa IOJYyYEHHBIX JaHHBIX MPOBOJAWIACH C HCIOJIB30BAaHUEM
nmporpaMMHBbIX mmaketoB Statistica 13.0, SPSS Statistics 26.0 u Microsoft Excel 2019. Jlnsa onenku
JOCTOBEPHOCTH DPA3IMUUN NPUMEHSJIMCh METOABl IapaMETPUYECKOM U HEelNapaMeTpU4eCcKOn
craructuku: kpurepuit CteionenTa (t), kpurepuit ManHa—YuTHH, ¥? (XU-KBaJpaT), a TAKKe TOUHBIN
kputepuii ®dumepa. Pa3nuuus cuuTamMCh CTATUCTUYECKU 3HAYMMBIMU NPU YPOBHE 3HAYUMOCTHU

p<0,05.

Pezynomamer uccnedosanus

B xozme uccnenoBaHMs YCTAHOBJIEHO, UTO M3 432 MalMEHTOB C COYETAHHBIMH TpaBMaMH
YemocTHO-NUIeBor obmactu y 173 (40,0%) mocTpagaBIMX BISBICHA TOKENAsS YEPEITHO-MO3TOBast
TpaBMa, XapakTepHU3YIoIascs TSDKETbIM KIMHUYECKUM TEeYeHHeM U TpeOyrolas MNpOBeAeHUS
MHTCHCUBHOW Tepanuu ¢ JUHAMUYECKUM MOHUTOPHUHTOM >KU3HEHHO BAXKHBIX (PYHKLUH B YCIOBHSIX
OTAEJICHUS PEaHUMALINN.

Y [aHHOW KaTeropuM NANMEHTOB COYETAHHAS YENIIOCTHO-YepenHas TpaBMa HOCHIA
MPEUMYIIECTBEHHO MHOXECTBEHHBI 1 KOMOMHUPOBaHHBIN XapakTep. Haubosnee yacTo BRISIBISINCH
nepesioMsl BepxHen yemtocty 1o tuny Le Fort I u Le Fort II, mepenoMsl cKya0BOro KomIuiekca, a
TaK)Ke COYETAHHbIE MOBPEXKJEHHUS BEpXHEH uemocTh U opOutanpHOW oOmactu. Kpome Toro,
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3HAYUTEIBHYIO JIONIO COCTaBSUIM MHOXKECTBEHHBIC TIEPEIOMBbI HIDKHEH YeTIOCTH, HEPEIKO
COYETAMINMECS C TpaBMaMH JPYrUX AaHATOMHUYECKHUX OOJIACTEH, YTO CBHJIETCIBCTBYET O
BBICOKOOHEPIreTUYECKOM MeXaHu3Me noBpexaeHus (Tadmuma).

Taobnuma
PACIPEJIEJIEHUE [TOCTPAJIABIINX C TSKEJION YEPEITHO-MO3T'OBOM TPABMOI

Jloxanuzayuu mpaem Abuccanvroe kor-60 %

nepenoMsl BepxHel yentocTtu o tumy Le Fort | 34 19,6
nepesioMsl BepxHel yentoctu 1o tuny Le Fort I u o tTunty Le Fort 111 48 27,8
TIEPETIOMBI CKYJIOBOTO KOMITJIEKCa H KOCTH HOCa, JJOOHBIH KOCTH 32 18,5
COYETAHHBIC TIOBPEKACHUS BEPXHEH YSIMFOCTH W OPOUTAITHHOM 00J1acTH 26 15,0
MHO>KECTBEHHBIE TIEPEIOMBI HI)KHEN YETTIOCTH, HEPEIKO COUETAIOIIUECS 33 19,0
C TPaBMaMH JIPYTUX aHATOMHUYECKUX 00acTeit

Htoro 173 100

AHanu3 pacnpeneneHus NOCTPaJaBIIUX C TSKEION uepernHo-Mo3roBoi TpaBmoi (n = 173)
MOKa3aJl, 9YT0 HauboJIee YacTO BCTPEUAIHNCH IepesioMbl BepxHel uentoctu o tumy Le Fort [I-111 —
y 48 (27,8%) manueHToB, 4TO CTaTUCTHUUYECKH 3HAYMMO MPEBBIIIAET YaCTOTY APYTUX JOKaTU3alui
noBpexaeauit (p<0,05).

[lepenombr BepxHeil yemtoctu no tuny Le Fort I BoisiBnenst y 34 (19,6%) nocTtpanaBuimx,
MHO)XECTBEHHBIE MepesioMbl HMKHEN yemocT — Yy 33 (19,0%), a mepesnomMbl CKyl10BOTO KOMILIEKCA,
KocTel Hoca U no0OHOM koctu — y 32 (18,5%) manumentoB. CoueTaHHbBIE MOBPEKICHUS BEpXHEH
YeNoCTH U OpOUTaAIbHON obnacTu 3apeructpupoBanbl y 26 (15,0%) OGonpHBIX M BCTpEYAIUCH
JIOCTOBEPHO peke 1o cpaBHeHUIO ¢ niepeniomamu Le Fort 1I-111 (p<0,05).

CrarucTiuecknuil aHAJM3 C WCIOJIB30BaHUEM KpUTEpHUsl ¥* TOKa3al HaJM4Yue JOCTOBEPHBIX
pasnuuuii B pacrpeneieHuu Jokamuzanuii TpaBM (y¥>=173; p<0,05), 4T0 CBUAECTENHCTBYET O
npeolnajaHuy  CpeHE30HAJbHBIX IEPEIOMOB JIMIEBOIO CKeJleTa NpU THKEIONH codeTaHHOU
YEJFOCTHO-YEPENHOM TpaBMe.

TsxecTh KIMHIYECKOTO TEUYSHHS COYETAHHOM YEITFOCTHO-YEPEITHOM TPaBMBI ONIpeeNsiach He
TOJBKO 00BEMOM, JIOKAJIM3aLUEeH U XapaKTepoM KOCTHBIX MOBPEXAECHUH JMIIEBOTO CKeJeTa, HO U
CTENEHbIO BBIPA)KEHHOCTH HEBPOJIOTHYECKUX HapylIeHUH, OOYCIOBIEHHBIX YeperHO-MO3roBOH
TpaBMOM. YCTAHOBJIEHO, YTO y MAIMEHTOB C TSHKEIONW YEPETHO-MO3TOBOM TPABMOM TIOCTOBEPHO Yalle

(p<0,05) oTMeyasuch yrHETEHHE CO3HaHUA (MO MIKajle Kombl [masro <8 OGamioB — y 68,2%
OONBbHBIX), TPU3HAKK BHYTpHUYEpenmHOW rumepreHsun — y 54,9%, a Takxke ouarosas
HEeBpoJIoTHYecKass cumnToMarnka — y 47,4% mnanuentoB. Hanuume yka3aHHBIX HapyIIeHUN

CYLIECTBEHHO 3aTPYIHSJIO TPOBEJACHUE TOJHOIEHHOTO KIWHUYECKOTO OOCJIeNOBaHUS W
CBOEBPEMEHHYIO IMarHOCTUKY MOBpEeXAeHUH uieBoro ckeneta (p<0,05).

B cTpykType oOcCnOXHEHMH y JaHHOM KaTeropuu NOCTPAAABIIMX Mpeodiafald paHHUE
OCIIOKHEHUSI, BKITIOUAsl JpIXaTelIbHble HapyIIeHus u acukcuio — y 21,4% OONbHBIX, MACCUBHBIC
KkpoBoTeueHuss — y 18,5%, MHPEKIMOHHO-BOCTIAIUTENbHBIE OCIOKHEHUusT — y 16,8%, a Takxe
HapacTaHue BHYyTpUUEPENHOM runiepTeH3nn — y 24,3% mamueHToB. YacTtoTa pa3BUTHS OCIOKHEHHUMA
ObLJIa CTATUCTUYCCKH 3HAYMMO BBIIIE Y OOJBHBIX C TSHKEIONH COYeTAaHHOM TPaBMOM MO CPABHEHHIO C
MarueHTaMu ¢ JETKOH U cpeqHel crenenbio Tshkectu (p<0,05).

VY manueHToB JaHHOUM KaTeropuu XUPYypruiecKkoe JIeueHre TpaBM 4ellF0CTHO-JIUIIEBOI 001acTu,
HaIpaBJICHHOE Ha PEMO3UIMI0 U CTAOUIIBbHYIO (DHKCAIMI0O KOCTHBIX OTIOMKOB, B OOJIBIIMHCTBE
CIy4aeB BBINOJHSIOCH B OTCPOYCHHBIE CpOKH. CpemHWil CpOK TPOBEICHHUS OIEepPaTHBHBIX
BMEMIATeIhCTB cOCTaBUN 7,2+1,3 cyTOK mociie TpaBMbl, YTO OBLIIO 00YCIOBIEHO HEOOXOIUMOCTHIO
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MpeBapUTENbHON CTAaOUIU3alMu  OOILEr0 COCTOSHUS, KOPPEKUHUU BUTAIbHBIX (QYHKIUH U
MIPOBE/ICHUS] MHTEHCUBHOW TEepamnuu. YCTAaHOBJIEHO, YTO OTCPOYEHHOE XHPYPrUYECKOE JICUCHHE
COIIPOBOXK/IAJIOCh CHMYKEHHUEM YacTOThl MHTPAOINEPALMOHHBIX OciokHeHud Ha 11,6% (p<0,05),
ogHako B 8,5% ciyuyaeB HaOMIONANIHUCh TEXHHUUYECKUE TPYIHOCTU PEMO3HMIUU KOCTHBIX OTIOMKOB,
00yCJIOBJICHHBIE BBIPAKEHHBIM OTEKOM MSTKUX TKaHEH M Ha4aJlOM perapaTUBHBIX MPOILIECCOB.

Takum oOpa3oM, TMOMyYEHHBIE pPE3yJAbTAaThl CBHUJIETEIBCTBYIOT O TOM, 4YTO TSKECTb
HEBPOJIOTUYECKUX HAPYIICHUH SBISETCS BEAYIIMM (HaKTOPOM, OIPEACISIONIMM KIMHHYECKOEe
TEYEHHE COYETAHHOW YEIFOCTHO-YEPEITHOM TPaBMbI, YaCTOTY OCJIOKHEHUH U UCXObI JICUEHUS, YTO
HE0O0XOJMMO YUUTHIBATH TP BHIOOPE ONTUMAIIBHOM JIeueOHO-TMarHOCTHYECKOIM TaKTUKH.

Y 126 (29,0%) nauueHToB NHAarHOCTUPOBAaHA YEPEITHO-MO3rOBas TPaBMa CPEIHEHl cTerneHu
TSOKECTH. Y JTaHHOW KaTerOpHM MOCTPAAABIIMX MPeoOIagain mepeaoMbl KOCTEH JHIIEBOTO CKeJeTa,
BKJIFOYAIOIIIME IIEPESIOMBI BepXHer democty 1o tuity Le Fort 111, mepesomel CKys10BOM KOCTH, a TAKKE
[I€PEJIOMbI HH>XKHEH YEII0CTH, YTO CBUJETEIBCTBYET O BBICOKOOHEPIETUYECKOM MEXaHU3ME TPABMBI.

Kimanueckoe TeueHue y MalMEHTOB CO CPEAHEH CTENEHbI TSKECTH UYEepPErnHO-MO3TOBOM
TpaBMbI (9—12 OamioB Mo mikaie KoMbl [J1a3ro) XapakTepHu30BaloCh OTHOCHTEIHHO CTAOMIBLHBIM
HEBPOJIOTUYECKHM CTaTyCOM II0 CPaBHEHHIO C OOJBHBIMH C TSDKEIOH TPaBMOM, YTO ITO3BOJISIIO
MIPOBOIUTH XMPYpPrUuecKkoe jeueHue B Ooyiee paHHHE CPOKH. B 4acTHOCTH, OCTEOCHHTE3 KOocTei
JIMLIEBOTO CKeJleTa BBINONHUICA B cpenHeM Ha 3,0+0,8 cyTkH mocie noCTyIUIEHUs B CTallMOHAp, YTO
OBLIO JIOCTOBEPHO PaHbBIINE MO CPABHCHHIO C TPYMIION MAIMEHTOB C TSHKEIOW YeperHO-MO3TOBON
TtpaBmoit (7,2+1,3 cytok; p<0,05).

PanHsg xupyprudeckas TakTHKa CocOOCTBOBaIa CHHIKEHHIO YaCTOTHI MOCIEONEPAIMOHHBIX
ocnoxkHeHuit Ha 7,3% (p<0,05), yay4lIeHHIO YCIOBUH NJISi aHATOMUYECKOW PEMO3UIMU KOCTHBIX
OTJIOMKOB 1 Oosiee OnaronpusTHOMY (GyHKIMOHAJIBHOMY M SCTETUYECKOMY PE3YNbTaTy JCUCHHUS.

VY 133 (30,8%) mamueHTOB IMAarHOCTUPOBAHA YEPEMHO-MO3TOBasi TpaBMa JIETKOW CTENEHU
TSOKECTU. Y JaHHOW KaTeropuM IMOCTPaJaBIIMX Mpeodaaland M30JIMPOBAaHHBIE M OTPaHUYEHHBIE
MOBPEXJICHHSI KOCTEH JIMIIEBOTO CKEJIeTa, BKIIKOUasi MepeoOMbl HI)KHEH YentocTr 06€3 3HAYUTEIbHOTO
CMEILIEHUSI OTJIOMKOB, IEPEIOMbl CKYJIOBOM KOCTH M JYI'HM, a TakKKe IEpesioMbl KOCTEeH Hoca.
IlepenoMbl BEpXHEH YENIOCTH BCTPEYAJIUCh 3HAYUTENIBHO pPEXe U MPEUMYIIECTBEHHO HOCHIIN
xapakrep nospexaenuii no tumny Le Fort III.

KnuHnyeckoe  TedyeHMe y  MAalMEHTOB C  JIETKOW — YEPENHO-MO3TOBOM  TpaBMOU
XapaKTEepU30BAJIOCh COXPAHEHHBIM WJIM HE3HAYMTEIbHO HApYyIIEHHBIM ypoBHEM co3HaHus (13-15
0ayIoB MO MIKajge KOMbI [71a3ro), OTCYTCTBHEM BBIPAKEHHOW OYaroBOM HEBPOJOTUYECKON
CUMNTOMATUKH M CTaOWJIbHBIMU BUTAIbHBIMU IOKA3aTeNIMU, YTO OOECIMEYMBaIO BO3MOKXHOCTh
PaHHETO MPOBEAEHUS XUPYPIUUECKOTO JICUEHHUS.

OcTeocuHTe3 KOCTEH JMIEBOrO CKeJIeTa Yy JaHHOM TIpynmbl OOJbHBIX BBINOJHSICA B
MaKCUMaJIbHO pPaHHHE CPOKU — B cpeiHeM Ha 1,8+0,6 cyTku nocie nocTymiIeHus: B CTaloHap, 4To
JIOCTOBEPHO PAHBIIIE 110 CPABHEHUIO C manueHTamu co cpeaneit (3,0+0,8 cyrok) u tsoxénout (7,2+1,3
CYTOK) CTEMEHBIO YepermHO-M03roBoi TpaBMslI (p<0,05).

PanHsAg xupyprudeckasi TaKTUKa COMPOBOXKIAIACH CHIPKEHNEM YaCTOThI ITOCIE0NEPALIMOHHBIX
ociokHeHu# 110 4,6%, 4T0 OBIJIO CTATUCTUYECKU 3HAYMMO HIUKE 10 CPABHEHMIO C TPyIIIaMH CpeTHE
(=15,0%) u toxénon (=22,0%) crenenn Tskectu (p<0,05). [Ipum 3ToM oTMewanuch Jydilne
(GYHKLIMOHAJIBHBIE U 3CTETUYECKUE PE3YNbTaThl JIEUSHHUs, BKJII0Yas O6osiee TOUYHYI0 aHAaTOMHUYECKYIO
PENO3UIMIO KOCTHBIX OTVIOMKOB M COKpAIIEHHE CPOKOB FOCIUTAIN3ALINN.

Takum oOpa3oM, y HanMeHTOB ¢ JETKOM 4epernHO-MO3rOBOM TpaBMOIl paHHEe MpOBeIECHUE
XUPYPruuecKoro BMeNIaTenbCTBa SBISETCS 000CHOBAaHHBIM U 3(h()EKTUBHBIM, YTO MOATBEPIKAAETCS
Oosiee ONMArONPHUATHBIM KIMHUYECKUM TEUEHHEM, MEHbIIEH 4YacTOTOW OCIOKHEHUH W JTy4YIIUMHU
OTIAIEHHBIMU PE3YJIbTaTAMHU.
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Obcyacoenue

[lomyyeHHblE B XO/A€ HACTOSILETO HCCIEAOBAHMS [IaHHBIE CBUIECTENIBCTBYIOT O TOM, YTO
COYETaHHAs  YEJIIOCTHO-YEpelHas TpaBMa  XapaKTepU3yeTCs  BBIPAXKEHHON  KIMHUYECKON
reTEepPOreHHOCTHIO, OMPEACIAEMON KaK JIOKaJn3auueil 1 00bEMOM MOBPEXKICHUH KOCTEH JIUIIEBOTO
CKEJIeTa, TAK U CTEIIECHBIO TSKECTH YEPEITHO-MO3T0BOM TpaBMbl. YCTAHOBJIEHHAsI 3aBUCUMOCTb MEXIY
Tskectbto UMT M XapakrepoMm MOBpPEXAEHUN JIMLIEBOIO CKeJleTa IOATBEPKAACT JaHHBIE
COBPEMEHHOM JIUTEPATYpbl O TOM, YTO BBICOKODHEPIeTHUUYECKHE MEXAHM3Mbl TPABMbI IPHUBOASAT K
(OpMHPOBAHUIO MHOXXECTBEHHBIX M KOMOMHHUPOBAHHBIX IEPEIOMOB, IPEUMYIIIECTBEHHO B CpEAHEN
3oHe juna (mo tumy Le Fort II-11I), a Takke kK MOBpexACHUSAM CKYJIOOPOUTATILHOTO KOMILJIEKCA.

AHanmu3 KJIMHUYECKOro TEYEHUs MOKa3all, YTO y MAIlMEHTOB C TKEIOM 4epernHO-MO3TOBOM
TPaBMOW JOCTOBEPHO Yalle OTMEYAJINCh BBIPAKEHHbIE HEBPOJIOTMYECKUE HApYIIEHUs, BKIOYas
YIHETEHUE CO3HAaHMsI, MPU3HAKU BHYTPUUYEPENIHOM TUIEPTEH3UMM U OYaroByI0 CHUMIITOMAaTHKY
(p<0,05). Jlanable GaKTOpbl CYIMIECTBEHHO OCJIOXHSIM PAaHHIOK AWArHOCTUKY IOBPEKICHUM
YeNOCTHO-TUIEBOM  O0NacTH, 4YTO coIiacyeTcsi ¢ pe3yiabraTaMd JPYTHX HCCIIEJOBAHMA,
YKa3bIBAIOUIMX Ha Mackupymoiee BiausHue cuMntoMoB UMT Ha KIMHUYECKYIO KapTUHY JIMLIEBBIX
nepesoMoB. B Takux yclOBHSX KIIIOYEBOE 3HAUEHUE NPUOOpETaeT NPUMEHEHHE COBPEMEHHBIX
METOZIOB  JIyu4eBOM  JMArHOCTHKH,  OOECHEUMBAIOIIUX  CBOECBPEMEHHYIO  BepHU(HKAIIIO
TpaBMaTUYECKUX NoBpexacHui 13, 14].

Takum  oOpa3oM,  pe3yabTaThl  WCCIEAOBAaHHUA  IOATBEPKAAIOT  HEOOXOTUMOCTh
(G epeHIPOBaHHOTO MOAXO0Aa K JICYCHHWIO TAMEHTOB C COYETAHHOM YEITIOCTHO-YEperTHON
TpaBMmoii ¢ yuérom crteneHu TsokecTn UMT. Pannsas xupypruueckas TakTUKa MpU CTaOUILHOM
COCTOSIHUM TMAallMeHTa CHOCOOCTBYET CHHIKEHHUIO YaCTOThl OCJIOXKHEHHM H  YIy4IISHUIO
(YHKIMOHATBHO-3CTETHYECKUX PE3YJIbTaTOB, TOrAa Kak mpu Tsokénoir UMT mnpuoputeTHHIM
ABISICTCS ~ OTall  CTa0WIM3alMl  OOIIET0  COCTOSIHHS € MOCHEAYIOIIMM  BBIOJHEHHEM
PEKOHCTPYKTUBHBIX BMELIATENIbCTB.

B uenom, mnomydeHHbIE [aHHBIE COIIACYIOTCS C COBPEMEHHBIMU MPEACTABICHUSMU O
MaTOr€HEe3€ U TAKTHUKE JICUEHUSI COYETAaHHBIX TPABM U MOJYEPKUBAIOT HEOOXOJUMOCTD JlalbHEHIIero
COBEpIICHCTBOBAHUSl AJITOPUTMOB JMAarHOCTUKM U JIEYEHMs] JIaHHOM KaTeropuu MalueHTOB,
HaIlpaBJIEHHBIX HA CHUKEHUE YPOBHS OCIOKHEHUHN U YITyUYIIEHUE OTAAIEHHBIX PE3YJIbTaTOB.

Bv16o0wbi

1. YcTaHOBNIEHO, YTO MPH COYETAHHOM YENIOCTHO-UYEPETTHON TPaBME TSXKECTh KIMHUYECKOTO
TEUEHUs IOCTOBEPHO 3aBUCHUT OT CTEMEHU BBIPA)KEHHOCTH YepernHo-Mo3roBoi TpaBMbl (p<0,05) u
OIIpeIeIIIeTCs] He TOJIbKO 00BEMOM U JIOKANIH3aluel NOBPEXICHUN KOCTEeH JIMIIEBOTO CKeJeTa, HO U
BBIPAKEHHOCTHIO HEBPOJIOTUYECKUX HAPYILICHUH.

2. BrIsiBnieHOo, 4TO TIpH TSHKENON uepemHo-Mo3roBoit TpaBme (40,0% ciaydaeB) npeobiagaroT
MHOXXECTBEHHBIE M KOMOMHUpOBaHHbIe nepenaomsbl juneBoro ckenera (Le Fort II-III, mepenomsl
CKYJIOBOTO KOMILJIEKCA M OPOUTHI), COPOBOXKIAAIOIINECS BEICOKON YyacToToi ocnoxHenuit (10 11,6%)
Y HEOOXOJMMOCTBIO MPOBEACHNSI HHTEHCUBHOM Teparuu.

3. Ilpu cpenHelt cTemeHM 4YepenHO-MO3roBod  TpaBMmbl  (29,0%) HaOmomaroTcs
MPEUMYIIECTBEHHO COYETaHHbIE MTEPETOMbI BEpXHEW YETIOCTH, CKYJIOBOM KOCTH M HUXKHEH YeltoCcTH,
P ATOM XUPYPTUUYECKOE JICUSHUE BBITIONHSAETCS B Oosiee panHue cpoku (B cpeanem 3,0+£0,8 cyTok),
YTO CIIOCOOCTBYET CHUKEHHUIO YacTOThI ocnoxHeHu# (p<0,05).

4.V mauueHToB ¢ JIErkoi yepenHo-Mo3roBoit TpaBmoii (30,8%) npeoliagaroT U30IMpOBaHHBIE
MTOBPEXKICHHS JINIIEBOTO CKEJIETa, a paHHee MPOBeIeHHe ocTeocuHTe3a (B cpeaeM 1,8+0,6 cyTok)
obecrednBaeT JOCTOBEpPHO Oojiee HHU3KYH 4YacToTy oOciokHeHuid (g0 4,6%) u mydmiue
(byHKLIMOHATIBHBIE U ACTETHUECKUE pe3yabraThl JeueHus (p<0,05).
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5. YCTaHOBIEHO, YTO OTCPOUYECHHOE XUPYPIUUECKOE JICUCHUE MPU TSHKEIOW YepEeTHO-MO3TOBOM
TpaBMe (B cpemHeM 7,2+1,3 CcyTOK) OOYCJIOBIEHO HEOOXOAMMOCTBIO CTAOMIM3alUKA OOIIETO
COCTOSIHUSI TIALIMEHTAa M COMPOBOXKIAETCS YBEIMUYCHHEM TEXHHUUECKUX TPYAHOCTEH PEMO3UIUU U
PHCKOM Pa3BUTHS OCJIIOKHEHHUIA.

6. Takum oOpa3oM, ONTHUMH3AIMS CPOKOB U TAKTHKU XUPYPrHUYECKOTO JICYCHHS C Y4ETOM
CTETIEHU TSDKECTH YEPEenHO-MO3TOBOM TpPaBMbl SBISETCS KJIIOUEBBIM (DAKTOPOM MOBBIICHUS
3¢ GEKTUBHOCTH JICUCHUSI, CHIDKEHHS YaCTOThI OCIIOKHEHUH M yIyUYIICHHUS OTIAIEHHBIX Pe3yJIbTaTOB
y MaLMEHTOB C COYETAHHOM YENKOCTHO-YEPEITHOW TPABMO.
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Abstract. The increase in overall morbidity, a decline in the birth rate, and changes in the health
structure of various population groups require a systematic analysis and assessment in order to
develop effective measures for disease prevention and the strengthening of public health. This study
aims to conduct a comprehensive descriptive analysis of the health status and morbidity of the
population and students in the southern region of the Kyrgyz Republic, to identify the main trends
and patterns of their changes, as well as to assess the health status of students as a separate social
group. The article presents an analysis of medical and demographic indicators and overall morbidity
of the population of the Osh, Jalal-Abad, and Batken regions of the Kyrgyz Republic. It includes an
assessment of overall morbidity in the Osh oblast, as well as an analysis by disease classes according
to ICD-10, examining their structure and dynamics over the period 2019-2023. In addition, the health
status of students at Osh State University was evaluated. A predominance of students with an asthenic
body type was revealed: 59.9% among first-year students, 52.0% among second-year students, and
26.6% among third-year students. A significant proportion of the examined individuals showed a
pronounced body weight deficit, mainly due to reduced muscle mass. A high prevalence of health
deviations and a decrease in key indicators of somatic health among students were identified. Overall,
a predominance of students with an asthenic body type and pronounced body weight deficiency was
established. It was found that the medical and demographic situation in the Osh, Jalal-Abad, and
Batken regions in 2019-2023 is characterized by an increase in overall morbidity, a decline in the
birth rate and natural population growth, and a stabilization of the overall mortality rate.

Annomayusn. Poct o0miei 3a001€Ba€MOCTH, CHUXCHHE POXIAEMOCTH W H3MEHEHHUS B
CTPYKTYpPE€ 3IOPOBbSI PA3IMUHBIX TPYII HACEICHHUs] TPEOYIOT CUCTEMHOTO aHajlv3a U OICHKU IS
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pa3paboTku >(PPEKTUBHBIX Mep MPODHUIAKTHKHA M YKPEIUICHUS OOIIECTBEHHOTO 310pOBBA. [[enu
uccie0osanus; KOMIUIEKCHBIM OMHCAaTeIbHBIA aHAJIU3 COCTOSHUS 370POBBbS M 3a00JI€Ba€MOCTH
HAaCeNleHUsI M CTY/ACHTOB IOKHOTrO pernoHa KoIpreisckoil PecryOnuku, BbISIBIEHHE OCHOBHBIX
TEHJICHLIUN U 3aKOHOMEPHOCTEH UX U3MEHEHHUM, a TAK)KE OLICHKA COCTOSTHUS 3/I0POBbSI CTYJICHTOB KakK
OTACNIbHON coluanbHONM Tpynmbl. B cTarbe mpencTaBieH aHajiu3 MEIUKO-IeMOrpapuiecKux
IokKasarelieli u oOmei 3aboneBacmocTn HaceneHus Omickoi, J[xaman-AOanckoii m baTkeHckoi
obmnacrerr Kwipreisckoit PecnyOnmku. BrirodueHa oreHka oOmiei 3a0ojeBaeMOCTH HAceIeHUS
Omickoii oOylacTH, a TakKe aHaiau3 10 Kiaccam 3aboneBanmii B coorBercTBur ¢ MKB-10 ¢
paccMOTPEHUEM UX CTPYKTYpbl M auHamuiku 3a niepuoj 2019-2023 rr. Kpome Toro, nposeneHa
OLIEHKa COCTOSIHMSI 370pPOBbsl CTyJeHTOB OIICKOr0 rocylapCTBEHHOIO yHUBEpcuTeTa. BbIsBIEHO
npeo0IiaaHue CTYJICHTOB aCTEHUYECKOTO THITA TEJIOCTIOKEHUS: Y CTYIEHTOB IIEPBOTO Kypca - 59,9%,
BTOpOro kypca - 52,0%, Tperhero kypca - 26,6%. Y 3HAYUTEIBHOW YacTH OOCIEIOBaHHBIX
OTMEYaeTcsl BhIPAKEHHBIHN 1e(PUIUT Macchl Tea, MPEeUMYIIECTBEHHO 3a CYET CHUYKEHUS MBILICYHOMN
Macchl. OnpeniesieHa BEICOKast pacpOoCTPaHEHHOCTh OTKJIOHEHUN B COCTOSIHUU 3/I0POBbSI 1 CHHDKEHUE
BEIIYIINX MMOKa3aTeIeil COMaTHYECKOTo 3/I0POBbs CTYICHTOB. B 11€710M ycTaHoBIeHO ipeodiaianme
CTYJICHTOB C AaCTEHUYECKHUM THIIOM TEJIOCIOXKCHHSI W BBIPAKCHHBIM JeHUIIMTOM MacChl Tena.
YcTaHOBIEHO, YTO MeIuKo-AeMmorpadudeckas cutyauus B Omickoid, [Dxaman-AGaackoil u
barkenckoii obmactax B 2019-2023 rr. xapakTtepusyercss pocToMm oOmieil 3aboieBaeMoCTU
HaceJICHUsl, CHMKEHHUEM YPOBHS POXKIAEMOCTH M E€CTECTBEHHOIO IMPUPOCTa IMPHU CTAOMIM3ALUU
00IIeT0 YPOBHS CMEPTHOCTH.

Keywords: students, population, health, medical and demographic indicators, morbidity,
physical development.

Knroueswvie cnosa: CTYACHTBI, HACCJIICHUEC, 3T0POBLE, MC,Z[I/IKO—I[GMOFpa(I)I/I‘IeCKI/Ie IMoKa3arciiu,
3a6OHeBaCMOCTB, (1)I/I3I/I‘ICCK06 pa3BUTHC.

The study of population health status and morbidity patterns is one of the key priorities of
modern public health, as it reflects the overall socio-economic development of a country and the
effectiveness of its healthcare system. In recent years, significant changes in demographic processes,
lifestyle factors, and environmental conditions have been observed in many regions, including the
southern part of the Kyrgyz Republic. These changes are accompanied by a growing burden of
disease, shifts in morbidity structure, and alterations in the general health profile of different
population groups.

Nowadays, one of the global issues of public education and health policy is protecting and
improving the younger generation's health. The relationship between the health of individuals and the
well-being of society as a whole is a fundamental principle of public health. It is believed that the
deterioration of socio-economic conditions in societies, the negative impact of environmental,
sanitary, and epidemiological factors, food safety, and lack of good quality drinking water have led
to the rapid spread of socially significant both non-infectious and infectious diseases among a vast
population, including student youth as one of the vulnerable population groups [1-4]. The reforming
of health care in the Kyrgyz Republic in recent years has led to the destruction of the system of
dispensary observation of university students and a reduction in the number of preventive
examinations of students [5, 6]. In this regard, the study of health and morbidity of the population,
including students, is relevant not only for public health but also for the state, which can serve as a
basis for policy development and prioritization in the system of protection of public health in general.
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The Osh, Jalal-Abad, and Batken regions are characterized by specific demographic and socio-
economic conditions that directly influence public health indicators. In particular, trends such as a
decline in birth rates, fluctuations in natural population growth, and a relatively stable mortality rate
indicate the need for a detailed and systematic analysis of health dynamics. At the same time, the
increasing prevalence of chronic diseases and general morbidity highlights the importance of
identifying underlying determinants and risk factors.

Despite the importance of these issues, comprehensive studies combining both population-level
medical and demographic indicators with an in-depth assessment of student health in the southern
regions of Kyrgyzstan remain limited. Therefore, there is a clear need for an integrated approach that
allows for the evaluation of both macro-level demographic trends and micro-level health
characteristics.

In this context, the present study aims to provide a descriptive analysis of morbidity and health
status in the Osh, Jalal-Abad, and Batken regions, as well as to assess the physical development and
health characteristics of students at Osh State University. The findings are expected to contribute to
a better understanding of regional health challenges and to support the development of targeted
preventive and health-promoting strategies.

The purpose of this study is to analyze the medical and demographic indicators and general
morbidity of the population of Osh, Jalal-Abad and Batken regions of the Kyrgyz Republic to assess
the health status of students studying at Osh State University as one of the major educational
institutions of the country.

Research materials and methods

The materials for the study were the official statistical reports of the Ministry of Health of the
Kyrgyz Republic, "Public health and health care in the Kyrgyz Republic" for 2019-2023. Annual
reports of Osh city and Osh region medical and preventive care institutions for 2021-2023.The results
of preventive medical examinations and assessment of physical development of students of Osh State
University. Epidemiological, analytical, and statistical methods of research were used. An in-depth
medical examination was carried out to assess the morbidity rate, covering 439 students of 1-3
courses. The physical development of students was evaluated using somatotopic, somatometric, and
psychometric methods.

The indicators of general morbidity of the population per 100,0 thousand people, general
morbidity of students per 1000 people, and the structure of the most common diseases (in %) were
calculated. Processing and analysis of the obtained materials were carried out on a computer using
Epi-Info programs.

Results and discussion

More than 6 thousand students’ study at the medical faculty of Osh State University, the
majority (85-90%) of whom are residents of Osh, Jalal-Abad, and Batken regions of the Kyrgyz
Republic. In this regard, when studying student’s health status, there was a need to analyses the
medical and social indicators, structure, and general morbidity of the population of Osh, Jalal-Abad,
and Batken regions of the Kyrgyz Republic. Table 1 presents a comparative characterization of
medical and demographic indicators of the population of Osh, Jalal-Abad, and Batken region of the
Kyrgyz Republic for 2019 and 2023 years.

Table 1 shows that 2023 the total fertility rate averaged 21.5 newborns per 1,000 inhabitants,
slightly lower than in 2019 (26.9). The highest rate was observed in Osh City (34.6 registered
newborns per 1,000 inhabitants) and Batken regions (24.2).
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Table 1
MEDICAL AND DEMOGRAPHIC INDICATORS OF THE POPULATION OF OSH, JALAL-
ABAD, AND BATKEN REGIONS OF THE KYRGYZ REPUBLIC FOR 2019 AND 2022
(per 1000 population)

Indicators By the Kyrgyz Name of regions and cities
Republic Osh Osh Jalal-Abad Batken
2019 2023 2019 2023 2019 2023 2019 2023 2019 2023
Fertility rate 26.9 21.5 445 346 26.1 206 263 21.7 29.1 24.1
Natural increase ~ 21.7 170 392 303 21.8 168 21.7 17,5 21.7 17.0
of population
Mortality rate 5.2 4.5 53 4.3 4.3 3.8 4.6 4.2 5.2 4.5

As an essential component of natural reproduction of the population mortality in2023, 31.4
thousand deaths were registered, 8.1 thousand deaths or 20.5% less than in 2021 (39.5 thousand
deaths). The indicator of total mortality of the population of Kyrgyzstan in 2023 decreased and
amounted to 4.5 deaths per 1,000 population (2019 - 5.2). Every year, the most significant impact on
the change in total mortality is caused by circulatory diseases, which account for more than half of
deaths. (52.1% of the total number of deaths in 2023). In 2023, there was a decrease in the number of
deaths due to this cause by 3.5 thousand people, or 17.7%, compared to 2019. The second-ranked
causes of total mortality are neoplasms (12.2% of the total number of deaths in 2023). A significant
share in the structure of causes of death is occupied by unnatural causes (injuries, poisoning and some
other consequences of external causes — 8.0% of the total number of deaths in 2023).

Respiratory diseases (4.7% of the total number of deaths in 2023) and digestive diseases (4.2%
of the total number of deaths in 2023) follow the structure of causes of death. As before, the highest
level of total mortality is observed in Jalal-Abad (4.2), Batken (4.5) regions and Osh city (4.3 per
1000 population). There was a slight decrease in the natural population growth rate to 17.0 in 2023,
compared to 21.7 in 2019 per 1000 population. against 21.7 in 2019 per 1000 population. The same
situation of this indicator in all southern regions of the country.

Morbidity is one of the critical indicators characterising the state of public health. The general
morbidity of the population is the result of the interaction of severalfactors. It depends on the
availability and quality of medical care, the adequacy of its reflection in accounting and reporting
documentation, the population's age structure and medical activity, and the development of theoretical
ideas and practical capabilities of medicine, which are presented in Table 2.

Table 2
GENERAL MORBIDITY OF THE POPULATION (ADULTS AND ADOLESCENTS) IN OSH, JALAL-
ABAD, AND BATKEN REGION OF THE KYRGYZ REPUBLIC FOR 2019 AND 2023, %

Names of 2019 2023
administrative regions Abs.number per 100,000 Abs.number  per 100,000
population population
Jalal-Abad region 104642 12882.8 125425 15447.6
Batken region 39708 11499.5 49618 14188.4
Osh region 82484 9386.7 93437 10331.6
Total in the Kyrgyz Republic 669817 31666.1 743942 324454

The presented table 2 shows that the level of general morbidity of the population in the republic
in 2023 increased slightly and amounted to 32445.4 against 31666.1 in 2019 (+2.5%), the increase in
the general morbidity of the population in 2023 compared to 2019 is observed in all regions of the

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 171




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne7 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/128

country, except city Osh, where a decrease in this indicator by 27.4% was noted. In 2023, compared
to 2019, the structure of causes of morbidity of the population has not changed much, Table 3. Thus,
in the structure of causes of morbidity of adults and adolescents in the republic, the leading place was
occupied by diseases of the respiratory system (28.6%), digestive organs (13.3%), genitourinary
system (10.4%), diseases of the eye (7.2%), diseases of the circulatory system (4.5%), nervous system
(3.3%), diseases of the endocrine system (1.9%). Injuries account for 6.4%. A similar tendency in
the structure of morbidity is observed among the population of the southern regions of the republic.
The analysis revealed a negative tendency in the change of the leading medical and demographic
indicators. Thus, over the last ten years in the southern regions, the socio-demographic situation has
changed significantly in particular, the population has increased, and there has been an overload of
the infrastructure of urban settlements due to the growth of migration processes.

Table 3
STRUCTURE OF MORBIDITY BY MAIN CLASSES, ADULTS AND ADOLESCENTS IN OSH,
JALAL-ABAD, AND BATKEN REGIONS OF THE KYRGYZ REPUBLIC for 2019 and 2023, %

Disease class ICD-10 By Republic Name of regions and cities
Jalal-Abad Osh Batken Osh city
2019 2023 2019 2023 2019 2023 2019 2023 2019 2023
Respiratory diseases 223 28.6 182 248 158 172 179 184  20.7 23.1
Genitourinary diseases 106 9.4 125 102 122 11.8 7.8 12.2 6.9 6.9
Digestive diseases 133 114 63 4.4 7.3 53 10.3 8.1 103 3.8

Injuries, poisoning and 7.6 6.4 5.9 4.8 4.8 43 7.7 6.1 3.1 3.2
some other

consequences of external

causes of everything

Diseases of the eye and 7.2 7.1 6.7 6.9 109 107 7.7 124 13,7 19.2
its appendages

Circulatory diseases 6.5 4.5 7.7 5.6 109 7.5 12.8 8.1 8.2 7.6
Diseases of the skin and 4.4 4.3 5.5 6.4 4.8 43 5.1 8.1 2.4 1.9
subcutaneous tissue

Some infectious and 3.2 3.8 3.8 4.0 3.6 3.7 5.1 6.1 1.9 1.9
parasitic diseases

Diseases of the nervous 33 33 4.8 4.7 43 7.5 5.1 4.1 104 7.7
system

Diseases of the ear and 33 3.0 3.6 3.7 3.6 3.2 54 4.1 34 3.9
mastoid process

Diseases of the 22 1.9 1.9 1.6 3.6 2.1 1.8 1.4 3.1 34
endocrine system

Diseases of blood, 2.0 1.8 2.9 2.9 3.6 32 2.7 3.0 2.8 3.1
hematopoietic organs

Others 141 145 21.1 200 11.7 19.2 10.6 7.9 13.1 143
Total in the Kyrgyz 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Republic

During the observation period, the growth of the presented indicators is probably connected
with the introduction of family medicine in the practice of health care, but the increased influence of
socio-economic reasons is not excluded. Despite this, the simultaneous growth of mortality rates
allows us to think about the presence of undetected morbidity accordingly, the hidden need for
medical care.
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In order to objectively assess the somatic health of students, we analyzed the morbidity of
students based on medical examination. An in-depth analysis of students' health status revealed a
significant spread of deviations in the state of health and reduced somatic health indicators. The study
of students' morbidity revealed a wide range of diseases in Table 4.

Table 4
INDICATORS OF MORBIDITY OF EXAMINED STUDENTS FOR 2022 PER 1000 EXAMINED, n =439
Disease class ICD-10 Abc. yucno Ioxazamens na 3abonesaemocme,
1000 ocmompennwvix %
Respiratorydiseases 124 284.7 21.2
Genitourinarydiseases 25 56.9 4.2
Digestivediseases 122 255.5 20.8
Injuries and all poisonings 15 342 2.5
Diseases of the eye and its appendages 65 148.1 11.1
Circulatorydiseases 35 79.7 59
Diseases of the skin and subcutaneous tissue 59 134.4 10.1
Some infectious and parasitic diseases 64 77.4 10.9
Diseases of the nervous system 26 59.2 4.4
Diseases of the ear and mastoid process 12 27.3 2.0
Diseases of the endocrine system 9 20.5 1.5
Diseases of blood, hematopoietic organs 4 9.1 0.7
Others 26 59.2 4.4

As seen from Table 4, in the structure of morbidity of the surveyed students, the leading place
in the structure of morbidity is occupied by respiratory diseases (284.7 per 1000 students) due to acute
respiratory viral infections, tonsillitis, adenoids and others. The second place among the indicators of
student morbidity is occupied by diseases of digestive organs (255.5). These are most often gastritis,
duodenitis, etc. Eye diseases (148.1) and skin diseases (134.4) are essential next.

The increase in the number of students suffering from various pathologies reflects the general
tendency to increase this pathology among the population.

The level of physical development is one of the integral indicators of the state of health of the
young generation. Based on the obtained indicators, we calculated several indices that allow us to
carry out a comparative assessment of students' physical health level in the Table 5.

Table 5
DISTRIBUTION OF STUDENTS BY BODY TYPE
S @ Bodytypes Kettle index
:Q:: _§ § Asthenic. Normostenic ~ Hyperstenic ~ retardation (<23) (>23)
< g3
=% % n % n % n_ % n_ % n_ %
I 137 82 59.9 43 314 12 87 112 81.8 131 956 6 137
II 75 39 52.0 20 26.7 16 213 59 787 61 813 14 75
I 64 17 26.6 28 43.8 19 296 38 594 46 719 18 64

Total 276 38 0.0 91 32.9 47 17.1 209 757 238 862 38 13.8

Table 5 shows that the predominant number of students have an asthenic type of physique: in
first-year students, it was observed in 59.9% of cases; in second-year students - in 52.0%; in third-
year students - in 26.6%. It should be noted that a significant number of the examined students have
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a pronounced deficit of body weight, mainly due to reduced muscle mass. When calculating the Kettle
index, it was revealed that 86.2% of students have a body mass deficit. Thus, in 95.6% of first-year
students, this index was registered at < 20 units; body mass deficiency in students of 2-3 courses
amounted to 81.3% and 71.9%.

Dynamometry indicators obtained during the examination also indicate a decrease and
weakening of muscle strength. Extremely low results were obtained in first-year students, 16.1% of
cases; second-year students were registered at 11.6%, and third-year students, 5.5% of cases. Below
average, dynamometry indicators were found in 66.2% of first-year students, 66.7% of second-year
students, and 74.5% of third-year students. Unfortunately, the study's estimation results of the vital
capacity of the lungs (VCL) were not high enough. According to spirometry data, the vital capacity
of the lungs (up to 2000 ml) was revealed in the first-year students at 11,5%, in the second year at
14,5%, and in the third year at 9,1%. Average indicators of vital capacity of lungs demonstrated:
66,9% of the first-year students, 63,8% of the second-year students, and 70,9% of the third-year
students.

Thus, the increase in morbidity among students is undoubtedly dependent on the presence of
risk factors for the development of chronic non-communicable diseases, which are quite common
among students. Monitoring of risk factors is essential for health promotion programs. It allows us to
identify the most significant risk factors and changes in their importance in implementing preventive
programs. In implementing preventative measures, there are two main directions of action - the
formation of a healthy lifestyle and early diagnosis of non-communicable diseases, as well as risk
factors for their development, followed by timely correction.

The implemented dynamic monitoring and control of the main physiological parameters
provided objective information about the student's health levels. The assessment of the structure and
level of morbidity will allow the development of scientifically-based recommendations for improving
and organizing medical and social assistance to students of higher educational institutions.

Bv16o0wbi

Thus, the medical and demographic situation in the southern regions of the Kyrgyz Republic
for the period 2019-2022 is characterized by an increase in the general morbidity of the population,
a decrease in the birth rate and natural population growth with stabilization of the general mortality
rate of the population. Analysis of the health status of students indicates a significant prevalence of
deviations in the state of health and a decrease in the leading indicators of somatic health. The increase
in morbidity among students undoubtedly depends on the presence of risk factors for the development
of chronic non-infectious diseases, which are quite common among students. In implementing
preventive measures, it is necessary to identify two main directions of action - the formation of a
healthy lifestyle for students and early diagnosis of chronic diseases, as well as risk factors for their
development with the subsequent timely correction. Given the unfavorable health level of student
youth, it is essential to create an optimum level of health care for them.
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Annomayus. TlpencraBieHbl pe3ysbTaThl KOMIUIEKCHOTO KIMHUKO-3IHIEMHOIOTHYECKOTO
HCCJICIOBAHMS CTOMATOJIOTHYECKOTO CTaTyca MPHU3BIBHUKOB MOJIOJIOTO Bo3pacra. Llembio paboTs
SIBUJIACh OIIEHKA PACHpPOCTPAHEHHOCTH OCHOBHBIX CTOMATOJIOTHMUECKUX 3a00JIEBaHUM, COCTOSHUS
3yOO4CIIOCTHOM CHUCTEMbI, TKaHEH MapoJOHTa W (AKTOPOB PHUCKA, BIUSIONIMX Ha YPOBEHb
CTOMATOJIOTHYECKOT0 3JI0POBbS JIMII IIPHU3BIBHOrO Bo3pacta. IlpoBenén anamm3 99 aHker
o0cieToBaHHBIX JIUII C OI[EHKOI BO3pacTa, COCTOSHUS TBEPABIX TKaHEH 3y0O0B, MPUKYCa, CIU3UCTON
000JIOYKH TOJIOCTH pTa, TKAHEW MapoJOHTa, a TaKXKe PaCHpOCTPAHEHHOCTH BPEIHBIX TPHUBBIYCK.
YcraHoBneHO, UTO cpeHuM Bo3pacT oOcaeaoBaHHbIX cocTaBui 18,97+0,87 rona, 4To COOTBETCTBYET
OCHOBHOMY MPU3BIBHOMY BO3pacTy. B Xoze uccrienoBanus BhISIBJICHA BEICOKAsI PACIPOCTPAaHEHHOCTh
Kapueca 3yOOB, HaU4KMe 3HAYMTEIHLHOTO KOJMYECTBA 3yOOB, MOJICKAIIUX YAAJCHHUIO, a TakXke
HEJOCTAaTOYHBIM YPOBEHb paHEe TPOBEACHHON CaHAIMU TMOJIOCTH pra. Y  OOJBIIMHCTBA
o0ceI0BaHHBIX AUArHOCTUPOBaH (PU3HNOJIOTMYECKH MTPABUIIbHBIN OPTOTHATHUECKUN PUKYC, OTHAKO
y YacTd JIMI[ YCTAaHOBIEHBI Pa3MYHbIE AHOMAIWU OKKJIIO3UW U HAPYIIEHUS TOJOXKEHHS 3yOOB,
TpeOyrome OpTOAOHTHYECKON Koppekiuu. McenenoBanre cocTosSHUS TKaHEH MapoJ0OHTa MOKa3ajo
HaJIMYMUEC BOCIIAJIUTCIBHBIX I/ISMeHeHI/Iﬁ JCCHBI J'Iél"KOfI CTCIICHU BI)Ipa)KeHHOCTI/I, YTO CBs3aHO C
HCIOCTATOYHBIM ypOBHCM I/IHI[I/IBI/II[yaJ'IBHOI\/'I TUTHUCHBI ITIOJIOCTHU pTa. CpC]II/I BpCI[HI)IX HpI/IBBIqu
HamOoJee YacTo BCTpPEeYadnCh KypeHHe M YHOTpeOJeHHE CIIaJKUX Ta3upPOBAHHBIX HAMMTKOB,
OKa3bIBaIOIINEe HEOMAronpusITHOE BIHUSHHE HAa CTOMATOJOTHYECKOE M 00IIee COMaTHYeCKOe
3mopoBbe. TloydeHHBIC Pe3yNIbTaThl CBHJICTEIBCTBYIOT O HEOOXOIUMOCTH COBEPIICHCTBOBAHHUS
CHUCTEMBI CTOMATOJIOTMYECKOTO OOCJIeI0BaHUSl MPHU3bIBHUKOB, MPOBEACHUS MNPOPUIAKTHUECKUX
MEPOTPHUATHIA, CBOEBPEMEHHOMN CaHAIIMH MOJIOCTH PTa, OBBIIICHUS] THTHEHUYECKOW TPaMOTHOCTH U
(dhopMUpOBaHUS 3I0POBOTO 00pa3a KU3HU CPEIU JIUI] MOJIOAOTO BO3pacTa.

Abstract. The article presents the results of a comprehensive clinical and epidemiological study
of the dental status of young conscripts. The aim of the study was to assess the prevalence of major
dental diseases, the condition of the dentofacial system, periodontal tissues, and risk factors affecting
the level of dental health among individuals of conscription age. An analysis of 99 questionnaires of
examined subjects was carried out, including assessment of age, condition of hard dental tissues,
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occlusion, oral mucosa, periodontal tissues, and the prevalence of harmful habits. It was established
that the mean age of the examined individuals was 18.97 + 0.87 years, which corresponds to the
primary conscription age. During the study, a high prevalence of dental caries, a significant number
of teeth requiring extraction, and an insufficient level of previously performed oral sanitation were
identified. The majority of the examined individuals were diagnosed with physiologically normal
orthognathic occlusion; however, various occlusal anomalies and malposition of teeth requiring
orthodontic correction were found in some subjects. Examination of periodontal tissues revealed mild
inflammatory changes of the gingiva, which were associated with an insufficient level of individual
oral hygiene. Among harmful habits, smoking and frequent consumption of sweet carbonated
beverages were the most common, negatively affecting both dental and general somatic health. The
obtained results indicate the need to improve the system of dental examination of conscripts,
implement preventive measures, ensure timely oral sanitation, increase oral hygiene awareness, and
promote a healthy lifestyle among young people.

KiroueBble croBa: MPU3BIBHUKH, CTOMATOJIOTHYECKUH CTaTycC, Kapuec 3yOOoB, MPHUKYC, HHACKC
PMA, 3aboneBanus napoI0OHTa, BPEAHbIE TPUBBIYKH, TPOPHIAKTHKA, CAHAIINS OJIOCTH PTA.

Keywords: conscripts, dental status, dental caries, occlusion, PMA index, periodontal diseases,
harmful habits, prevention, oral sanitation.

Boennocnyxarue, npoxozsuiye ciayk0y 1o MpU3bIBY U BIIEPBbIC MPUObIBAIOIINE B BOMHCKHE
4acTU (MOJIOJJO€ IOIMOJIHEHHE), B COCTaBe OOIIEBOMCKOBBIX IOIPA3/EIEHUN MOIYT COCTaBIIATh
3HAYUTENBHYIO JIOJIIO JIMYHOIO COCTaBa. VX MOCTyIIEHME OCYyLIECTBIAETCS PETyIspHO, B paMKax
BECEHHEIO0 M OCEHHErO INpU3bIBOB. B COOTBETCTBUM C AECUCTBYIOIIMMU HOPMATUBHO-IPAaBOBBIMU
JOKYMEHTaMH KsIpreisckoi Pecny6nuxw, peNIaMEHTUPYIOIIMMHU MEAUIMHCKOE
OCBMJIETEILCTBOBAHHE W OpraHU3alMi0 MEAULIUHCKOro obecneueHus B BoopyxénHbix Cuiax,
CTOMATOJIOTUYECKOE OOCIIEJOBAaHUE U CaHAIMs MOJOCTU PTa OTHOCATCS K YHMCIY 00A3aTeNIbHBIX
MEPOIPUATHI MEIUIIMHCKOTO CONIPOBOKICHHSI BOGHHOCIY>KAIUX MO MpU3bIBY [1, 2].

Bwmecre ¢ TeM, 10 TaHHBIM OTEYECTBEHHBIX UCCIIEI0BaHM, Y JIUI] FOHOIIECKOTO, JOIPU3BIBHOIO
U TPU3BIBHOTO BO3pacTa COXPAHSAETCS BBICOKAs PACIPOCTPAHEHHOCTb CTOMATOJOTUYECKON
MaTOJIOTMH, YTO OOYCJIOBIMBAET HEOOXOIUMOCTh CBOEBPEMEHHOIO BBISBICHHMS M JIEUEHUS
3a00JIeBaHUI TOJIOCTH pTa YK€ Ha PaHHUX ATalax BOEHHOW ciayxObl. B mpoliecce mpoBeneHus
CTOMATOJIOTHYECKOTO 00CIEJOBaHUS JIMI NMPHU3BIBHOTO BO3pacTa B paMKax paOOThl NMPH3BIBHBIX
KOMHUCCHI TPEUMYILIECTBEHHO AUArHOCTUPYIOTCS KapHec 3yOOB U €ro 0CI0KHEHHBIE (POPMBI, a TAKXKe
HapylLIeHHUs 3y0OYeNtOCTHON CHUCTEMBbI, BKJIIOYAsl OKKJIFO3MOHHBIE aHOMAJIUU Pa3IMYHOM CTENeHu
BBIPA)KEHHOCTH. [10 TaHHBIM OTE€4ECTBEHHBIX UCCIIEI0BAHNMN, Y TOJPOCTKOB U 0HOIEN KbIprei3ckoi
PecnyOnuku oTmeuaeTcs BBICOKash paclpoOCTPaHEHHOCTh Kapueca 3y0OB, a Takke 3HAYUTeNbHas
4acToTa 3yOOUENIOCTHBIX AHOMANUil M HapyIIeHUH OKKIIIO3MOHHBIX B3aMMOOTHOIIEHUH 3YOHBIX
psanoB [3].

Bmecte ¢ TeM cienyer OTMETUTh, YTO OOBEM KIMHHMKO-AMATHOCTUYECKUX MEPONPUSITUH,
MPUMEHSIEMBIX TPH MacCOBOM OCBHUJETEIHLCTBOBAHUM IPU3BIBHOIO KOHTHMHIEHTA, KaK MPaBUIIO,
HOCHUT OTpPAHMYECHHBIA XapakTep M OPHEHTUPOBAH IPEHMYIIECTBEHHO Ha BBIBICHHUE TIpyOOi
OYaroBOM  CTOMATOJOTMYECKOW  Marojoruu, He  olOecrneyuBas — IMOJIHOLEHHOHW  OLIEHKH
Mop(odyHKIIMOHATIEHOTO COCTOSIHUS 3y0OUenOCTHON CUCTEMBI, OKKJTFO3MOHHBIX
B3alMOOTHOIIEHHUH, COCTOSIHUS MapOJOHTA U PaHHUX (opM (YHKIMOHAIBHBIX HapylleHui. Taxas
CUTyallUsi MOXET MPHUBOAUTH K HEJOOIEHKE CTOMATOJOIMYECKOro cTaryca OOCIelyeMbIX u
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OTCPOYCHHOMY BBISIBICHHIO COCTOSIHUM, CIOCOOHBIX B JajbHEHIEM OKa3blBaTh BIMSHHUE Ha
aJlanTaIuio BOCHHOCTYKAIUX K YCIIOBUSIM CITY>KOBbI [4].

Ha coBpemMeHHOM 3Tamne yCTaHOBJIEHO, YTO 3HAYUTENIbHAs YacTh JIUL| IIPU3BIBHOIO BO3pacTa
HYX/IaeTCsl B OKa3aHUHM KBATM(PUIMPOBAHHON CTOMATOJIOTMYECKON MOMOIIHM, YTO OO0YyCIIOBJICHO
BBICOKOM pacipoCTpaHEHHOCTBIO Kapueca 3y0oB, €ro OCI0oKHEHHBIX GOpPM U JpyTrux 3abosneBaHuit
MOJIOCTH pTa cpeau mostonéxu Keipreizckon Pecnyonuku [5].

B ycnoBusix orpaHU4eHHON JOCTYITHOCTHU CIIEUATIU3UPOBAHHOM CTOMATOJIOIMYECKON ITOMOLIU
Wi e€ HEeCBOEBPEMEHHOTO OKa3aHMs IOBBINIAETCS PUCK (OPMUPOBAHHS XPOHHUYECKHUX OYaroB
OJIOHTOT€HHOW WH(EKIUH U HX MHOCIEAYIOLIEro OOOCTPEHHs] B IMEPHUOJ MPOXOKICHUS BOCHHOM
ciyXObl. J[aHHBIE COCTOSIHUSA MOTYT MPHUBOAUTH K PA3BUTHUIO OCTPHIX T'HOMHO-BOCHAIUTEIBHBIX
MPOIIECCOB YENOCTHO-JIMIEBONH O0OIAaCTH, COMPOBOXKIAIOMIMXCA BBIPAKCHHOW HHTOKCUKAIUEH,
00JIeBBIM CHHIPOMOM M HapylieHHEeM (yHKIMH jKeBaTeIbHOTO amnmapara. B pesynasrate cHUXKaeTcs
(GYHKIIMOHAJIBHOE COCTOSHUE OpraHu3Ma BOCHHOCTYXKAIMX, YBEJIMYMBAETCS YUCIO CIIy4aeB
BPEMEHHON yTpaThl TPYAOCHOCOOHOCTH, YTO, B CBOIO O4Yepe/lb, HETATUBHO OTPA)KaeTCs Ha YpPOBHE
00eBOIi TOTOBHOCTH BOMHCKHX TOApa3ieieHUi U A(PPEKTUBHOCTH BBHIIOIHEHUS WMH CITy>KEOHO-
00eBBIX 3a11a4 [6].

Takum 00pazom, BBICOKAas pPacCIpPOCTPAHEHHOCTh CTOMATOJIOIMYECKOM MAaTONOTHH Yy
BOCHHOCIY>KAaIlIMX O MPHU3bIBY, BIEPBbIC MPUOBIBIINX B BOMHCKUE YaCTH, 3HAYUTENbHBIH 00BEM
noTpeOHOCTH B aMOYJIaTOPHOI CTOMATOJIOTHYECKOM ITOMOIIIH, @ TAK)KE HEOOXOTUMOCTh €€ OKa3aHUs
B OIPAaHMYEHHbIE U HOPMATUBHO pPENIAMEHTHUPOBAaHHBIE CPOKH OOYCIIOBIMBAIOT BBICOKYIO
aKTyaJbHOCTb COBEpPUICHCTBOBAHUS CHUCTEMBl CTOMATOJIOTUYECKOrOo OOecledeHus JTaHHOTO
KOHTUHI€HTA.

Llenp wuccnenoBaHUst — OLIEHKA CTOMAaTOJIOTMYECKOIO CTaTyca HPU3BIBHUKOB IYTEM
KOMITJIEKCHOTO aHaJlu3a paclpOCTPaHEHHOCTH Kapueca 3y0OB, COCTOSHUSI IpUKyca, TKaHEel
MapoIOHTA U CIIM3UCTON 00OIOYKY MOJIIOCTH PTa, a TAKKE U3YUCHHS BIUSHUS BPEIHBIX MPUBBIYEK C
LEeJbI0  00OCHOBaHUS NPOQWIAKTUYECKHX U JIe4eOHO-OPraHU3alMOHHBIX MEpONPHUATUH  UIs
MOBBILIEHUS YPOBHSI CTOMATOJIOTMYECKOT0 3/10pOBbS JIUI] TPU3BIBHOTO BO3pAcTa.

Mamepuansl u memoOowvl ucciedoeanus

HccnenoBanne HOCHIO ONUCATENbHBIM OJXHOMOMEHTHBIN KIMHUKO-3THJIEMHOIOTHYECKHM
XapakTep M OBUIO HAmpaBlieHO Ha KOMIUIEKCHYIO OIIEHKY CTOMATOJIOTHYECKOTO CTaTryca JIUI]
npu3bIBHOTO  Bo3pacta. (OOBEKTOM  HCCIIEAOBAaHUS  SBUINCH  TPU3BIBHUKH, IIPOIIEIIIINE
NpopMIAKTHYECKUA MEIUIMHCKMA OCMOTp, JaHHBIE KOTOPBIX OBUIM BKJIOUYEHBl B AHKETHO-
KIMHUYECKYI0 0a3y uccnenoBanus. Beero mpoananusupoBana 101 ankera, u3 KoTopbix 99 3anuceit
WCTIOJIB30BaHbl ISl CTAaTUCTHYECKOH OOpabOTKM BO3PACTHBIX IIOKa3aTeNel BBHY IIOJHOTHI U
KOPPEKTHOCTH MCXOTHOW MH(OPMAITIH.

B xome wuccienoBaHusi MPOBOAMIIOCH H3YYEHHE COIMAIBHO-AEMOTpapUUECKUX JIaHHBIX
(Bo3pacT, 1aTa pOXKICHHUs), @ TaKKe KOMIUIEKCHAsi CTOMATOJIOTHYecKasi OLIEHKA COCTOSIHUS TOJIOCTH
pra. Knuauueckoe oOcienoBaHMe BKIIIOYAJIO ONpEAEICHUE KOJIMYECTBa KapHO3HBIX 3yOOB,
MJIOMOUPOBAHHBIX 3yOOB M 3y0OB, MOJISKAITUX YIAJIEHUIO, C TTOCIEAYIONMEH OIEHKOW MOTPEOHOCTH
B CaHaIlWH TTOJIOCTH PTa.

CocrosiHue 3y0OYENIOCTHOM CHCTEMBbl OLIGHMBAJIM MO BHJY IPHUKyca C BbLICICHUEM
(GU3MOIOTMYECKUX M MATOJIOIMYECKUX (OPM OKKIIFO3MU: OPTOTHATHYECKOTrO,