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Biological sciences

FLORA OF AZERBAIJAN

Mammadova Afag Ramiz
ASPC Azerbaijan State Pedagogical University

Abstract

The flora of Azerbaijan includes examples of all areal types, i.e. ancient forest, boreal, steppe,
xerophilous, desert, Caucasian and adventive plant types. Examples of ancient forest types are
mostly distributed in Talysh, boreal type in the mountain zones of the Greater and Lesser Caucasus,
and a small amount in the lower zones, while xerophyllous, Caucasian, steppe and desert types are
spread in the plains, foothills and steppe summers of the republic, and the most in the Kura-Araz
plain. The adventive areal type is a little less common in the Kura-Araz lowland, the Caspian coast,
etc. rich and colorful vegetation has developed in the lakes, ponds, streams and swamps of the
plains.

Key words: flora, territory, flowers, plant, zone.

Introduction

The territory of the Republic of Azerbaijan has a rich flora. More than 4,500 flowering plants of
different varieties are spread here. According to the total number of species, the flora of Azerbaijan is
much richer than other republics of the South Caucasus. The plant species found in the republic make up
66% of the total number of plant species growing in the Caucasus.

The Republic of Azerbaijan is also rich in relic breeds belonging to the third period, representatives
of which are more common in all zones, especially in the territory of the Talish zone. Among them are
ironwood, Lankaran acacia, chestnut-leaved oak, Caucasian hornbeam, bigavar, pumice stone, etc. can
be shown. There are 240 endemic plant species in the republic.

Main parts

Reed jungles with a cosmopolitan composition are often found along the banks of rivers and
drainage canals, in swampy areas, and locally in plain regions. In such swamps, tall foxtail, sedge, suluf,
soft broom, calish, etc. there are many. Here, the savanna-type tall murchus also creates a crowd.

In the Kura-Araz plain, there is a relatively wide spread of sedum, licorice and liqvar jungle. In the
Karabakh Plain, plant species such as camel’s foot, horsetail, porug, aglarot, and iris both create obstacles
and are found in the composition of other jungles.

In the port and rivers (especially in Agzibirchala port) most of the reeds, sea bream, sea bream, etc.
there are jungles of plants. In swamps and warm places, gorse, salvinia, safflower, sufynida, hornbeam
create a special jungle, and they find a large abode in the Kura-Araz plain. Gargi jungle is also typical for
plain regions.

In the swamps of the Talysh plains, water lily, sagogot, iris, toadstool, yellow marsh iris, and
marshes create special formations. For dried marshes, sedum, mint, sedum, quince, etc. such plants are
typical.

Wetland plants are also found in lower, middle, upper and high mountain belts. Especially in the
subalpine zones, wetland plants are spread over wide areas. There are more than 100 swamps, lakes and
ponds in these zones.

The vast Kura-Araz plain, the Caspian coast and other plains are dominated by desert and semi-
desert vegetation. Black salt marshes are widespread in deserts. Garashora's branches spread on the
ground, forming mounds, are mostly spread around Lokbatan, Mugan, and East Shirvan. Saribash deserts
with small hills are mostly found around the Caspian Sea, in the Kura-Araz plain.

Khasavdilik deserts are also widespread in the indicated zones. 5-6 types of ephemeral plants can
be found in the Shahsevdilik desert, unlike the plants in the deserts mentioned above. Charan desert is
formed in Eastern Shirvan and a little in the foothill regions. 3 types of shorange create very productive
semi-deserts in large areas in Kura-Araz plain. In particular, in the mountain foothills, the mountain ash
creates the ash-wort desert both alone and together with wormwood, and in slightly developed lands, it
creates a semi-desert. The tree-like barberry is found in low salinity soils; the composition of the season
is rich in dozens of different ephemeral and ephemeroid plants. Woody sorghum creates a special semi-
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desert jungle, mostly with wormwood, wormwood, and licorice. In general, there are up to 22 species of
the genus Shoranga in the republic, most of which create special formations. Shorange jungles, which
look very fertile during fruiting, can be found in the low salinity soils of the Sheki plateau. Wormwood is
one of the most common desert types; it is found in various soils, especially gray and weakly saline soils.
Often, wormwood grows together with sorghum or perennial cereal grasses, creating mixed semi-desert
formations. In all variants of wormwood, up to 30-35 and sometimes up to 50-55 ephemeral, ephemeroid
plants grow. For example, bulbous sedge, Japanese togalot, solid gouramit, oriental cornflower, sedge,
small alfalfa, blue alfalfa, etc. are considered permanent plants of wormwood. Bushes sometimes grow
in wormwood. Another type of wormwood (sandwort or sea wormwood), sedum, Iranian ivy, Caspian
khashanbul and hundreds of other ephemeral plant species can be found on the seashore and undersea
sand dunes.

Although the very rich and rare plants in the sand areas of Absheron are short-lived, they activate
their development in the spring and fade quickly. Among the abundant plants in the semi-steppes and
steppes are sedge, sedge and various perennial grasses. Mountain xerophytic vegetation often merges
with steppes, creating special formations.

In the dry and hot regions of the republic (Nakhchivan MR, Jabrayil, Zangilan), in the steppe plateau
of the Greater Caucasus, xerophytic vegetation is found, i.e. freegana, siblak, thorny gorse, beech,
sometimes and weak juniper, juniper-pistachio. Frinals create independent formations (jungles) at
heights of 1000-1500 m in Nakhchivan MR. More than 300 plant species are found in these formations.
Kekotu and its species form tumil-kekotu formations in arid regions. For Tumil fields, dirt, desert, caravan,
etc. is very typical. In this type of fields, there are also plants such as milkweed, gorse, and thistle. In the
Republic, you can find sables in local form, i.e. blackthorn, murdrachala, rabbitalma, almond, tobulgala,
wild pear, bird pear; ash also creates special formations and directly participates in the formation of good
mountain-xerophyte vegetation. Gum trees, juniper trees, mountain forests, and mountain forests are
among the unique formations of the republic, and each of them forms a special vegetation on its own.

Along the Kura, Araz, Ganikhchay and Gabirrichay rivers, there is a tugay forest in a local ribbon-
like form. The basis of these forests is formed by trees and shrubs such as poplar, willow, elm, mulberry,
yulgun, and pomegranate.

Sometimes special mixed forests have been restored along mountain rivers or in river valleys. Here
you can find tea tree, yida, willow, sumac, sorghum, yulin, mulberry, immortelle bush, pomegranate, rose
hip, blackberry, etc. is spread. Chaytika is most common in the valleys of Shin, Kish, Demiraparag, Turyan,
Goychay, Agsu, Valvala and Tartar rivers. Alder and alder often form a large forested forest on the banks
of the Talish river. Another type of alder (Alnus barbata) is typical for the swamp forests of Talish. In the
Talysh forests, the local endemic species of figs, sedummya, hedge ivy, gandalash, different types of
cypress, heartwort, tussock, iris jungle, yellow marsh iris, toadstool, and marshes create special
formations in the swamps.

In Guba-Khachmaz, Karabakh zones, as well as in the Alazan-Haftaran valley, lowland forests of
local form are spread. The basis of these forests is long-stemmed oak, elm, hawthorn, alder, etc.
constitutes. In addition to the above-mentioned species, in the forests of Alazan-Haftaran valley, tree
species such as birch, linden, cypress, elm, and pear, and among ivy plants, white vine, stone ivy, and wild
grape are very common. There are dozens of different forms of long-stemmed oak in lowland forests.

Ironwood and chestnut oak are among the typical tree species of Talish's lowland forests. In
addition to these relict tree species, there are hirkan-type woodlands consisting of Caucasian vela, 2 types
of free trees, elm, cherry poplar, and gilazhar. In the lower floors of these forests, there are also evergreen
shrubs such as saffron and calendula. The Caucasus mountain range creates special forests on slightly
humid slopes. Caspian devil tree dominates Talish. On the seaward slope of these forests, Lankaran
acacia, linden and many others create special mixed forests. A little above sea level, another species of
birch forms tall dense forests together with Oriental beech. In the lower floors of this type of forest, they
create a special floor for blackthorn, pumice, and a small amount of calves.

In the mountainous zones of the Greater and Lesser Caucasus, broad-leaved forests are spread at
heights of 600-1800 m above sea level. Among the genera that make up these forests are Georgian oak,
Eastern beech, and Eastern oak in the upper mountain belts. Beech trees create highly productive, multi-
composite mixed forests in this zone. In addition to beech and oak, linden, hemlock, 5-6 types of birch,
especially Eastern oak, and trautfetter birch also grow in those forests. In a very dense beech forest there
is no grass cover, but in a somewhat sparse beech forest, grass cover develops along with shrubs. Yellow
rhododendron, blackberry, garmashov, gandalash, many species of sedge and dozens of different cereal
grasses can be found under the forest. On the slopes of the mountains, Georgian oak, currant and
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gooseberry are common. In high mountain zones (1800-2000 m) there are park-type forests. Park-type
forests together with subalpine meadows and tall grasses form subalpine sparse forests.

Eldar candle - Baku

On the slopes of the high mountains, the eastern oak is typical, and on the northern slopes, the
trees are bent as a result of avalanches, and for the high mountain slopes of the Greater Caucasus,
trautfetter birch and individual Caucasian gooseberry are typical. Coniferous forests are locally found in
the Eldar plain (figure 1) (Eldar pine), in the mountain regions of the Greater and Lesser Caucasus (Koch
pine), especially in the Bulannyk river basin of the Balakan region, in small forests around Goygol (at an
altitude of 1600 m), and in the area of large rocks around Goygol together with Koch pine. creates a
mixed forest.

Figure 1. Pinus eldarica.

Among conifers, many species of blackberry and juniper are widespread in mountain-forest zones.
Caucasian rhododendron forests are located in small areas in the northwestern zone of the Greater
Caucasus, especially in the subalpine zone of the Zagatala-Balakane regions.

At an altitude of 1800-3200 m above sea level, subalpine and alpine meadows of different
composition, steppe and grass plants are dominant.

Results

The real subalpine meadow spreads in dozens of variants depending on the relief and character of
the high mountains and creates different formations. In the subalpine zone, the high grassland also forms
a special formation; the composition is quite diverse. Most of the upland and subalpine vegetation
consists of plants that have emerged from the forest floor. Hundurotlug is rich in various representatives
of the families of sedges, sedges, sedges, sedges, sedges, soft brooms, nettles, nettles, khashambul, and
sedges. In the subalpine zone, there are meadows of various composition, low moisture and mesophilic
meadows, dry xerophytes, and grassy meadows. The basis of the subalpine meadow is made up of many
species of white birch, ala tongalotu, Caucasian sedge, purple barley, alpine sedge, lame and three-leaf
clover, geranium, dewberry, yarrow, andiz; for this place, bulgary, bulagotu, gantaper, dilganadan,
fodder, marigold, Novruz flower, scabiosa, plantain, cruciferous and dozens of other plants are
characteristic. Up to 1000 plant species are spread in the subalpine meadow.

Although alpine meadows are widespread on the tops of high mountains, on steep slopes, and in
saddle mountain passes, their diversity is less than that of subalpine meadows, but the types of small
plants are very colorful and of great importance. Alpine rugs consist of two groups of formations: real
alpine rugs (caraway, plantain, dewberry, dandelion) on small arable soils and alpine rugs (sibbaldia,
bellflower, macrotomy) on stony areas.
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Economic sciences

THE IMPACT OF THE DEVELOPMENT OF TOURISM IN THE KARABAKH ECONOMIC REGION TO
THE ECONOMY OF AZERBAIJAN

Konul Valiyeva
PhD student, Azerbaijan State University of Economics, Baku

QARABAG IQTISADI RAYONUNDA TURIZMIN INKISAFININ AZORBAYCAN [QTISADIYYATINA
TOSIRI

. Kondl Valiyeva
Falsafe doktoru, Azerbaycan Dévlst Igtisad Universiteti, Baki

Abstract

Tourism plays an important role as a leading economic factor in the international sphere.
The word "Tourism" is a French word that means walking a for, travel.

Tourism is valued as a cultural phenomenon in the globalized world, not from an economic
point of view like the non-oil sector. Because tourism is an aspect of the cultural process. As a result
of the continuous and dynamic development of tourism, peoples of the world get to know each
other's culture.

Tourism promotes economic development and adjusts the balance of trade. Tourism, which
is one of the main areas of the non-oil sector that forms the state budget, expands economic and
international relations. Tourism is the economic fundamental of the 2 1*t century.

The development of tourism in the Republic of Azerbaijan, especially in the Karabakh
economic region, is very necessary. Thus, as a result of the development of tourism in the Karabakh
economic region, the economy of Azerbaijan is getting stronger. This effect mechanism is directly
proportionality. The tourism resources of Karabakh economic region are quite rich. As a result of
the region's tourism resources, Azerbaijan's economy occupies a unique place in the international
tourism market.

In the article has been investigated the importance of tourism, its place in economic
development, the development factors and potential of tourism in the Karabakh economic region,
and the impact of this development on the economy of Azerbaijan.

Xiilasa

Turizm beynalxalq sferada aparici iqtisadi amil kimi mihdm rol oynayir. “Turizm” sézi fransiz
sozi olub, manasi gazinti, ssyahat demakdir.

Turizm qeyri-neft sektoru kimi iqtisadi baximdan deyil, globallasan diinyada artiq
madaniyyat fenomeni kimi dayarlandirilir. Clinki turizm kulturoloji prosesin aspektini taskil edir.
Turizmin davamli ve dinamik inkisafi naticasinds dlnya xalqglari biri-birinin madaniyyati ile tanis
olur.

Turizm iqtisadi inkisafa tekan verarek ticaret balansini tenzimlayir. Dovist bldcasini
formalasdiran qeyri-neft sektorunun asas sahalerindsn biri olan turizm iqtisadi ve beynalxalg
alagslari genislandirir. XXl asrin iqtisadiasasini turizm taskil edir.

Azarbaycan Respublikasinda, xisusile ise Qarabag iqtisadi rayonunda turizmin inkisafi
oldugca zaruridir. Bele ki, Qarabag iqtisadi rayonunda turizmin inkisafi naticasinds Azerbaycan
iqtisadiyyati daha da giiclenir. Bu tasir mexanizmi diz mitanasiblik kesb edir. Qarabag iqtisadi
rayonunun turizm resurslari oldugca ze ngindir. Regionun turizm resurslari naticesinde Azarbaycan
iqtisadiyyati beynalxalq turizm bazarinda éziinemaxsus yer tutur.

Maqalads turizmin @hamiyyati, onun iqtisadi inkisafda yeri ve Qarabag iqtisadi rayonunda
turizmin inkisaf amilleri, potensiali ve bu inkisafin Azarbaycan iqtisadiyyatina tasiri arasdirilmisdir.

Keywords: economy, development, Karabakh, tourism.
Acar sézlar: igtisadiyyat, inkisaf, Qarabag, turizm.
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44 giine sigdirilan 30 illik hasret bitdi! 44 glin davam edan mdiharibede Mliizsffer Azarbaycan
Ordusu galebs caldl. Bununla da 6z erazini bltoviiylini barpa etmis oldu. Belslikle, Azerbaycanin
Qarabaga Boylik ve Megrur Qayidis! baslamis oldu...

Son dévrde Azarbaycan xalqi diplomatik ve harbi sahads an béyiik zafere nail oldu. Qalebanin
abadilasdirilmasi lg¢iin 6z dogma torpaqlarindan kéckin disen insanlarin vetens qayidisi temin
olunmalidir. Bu Béyik Qayidis vetendaslarimizin isgaldan azad edilmis erazilerde dayaniqls
maskunlasmasinda ve dlkenin igtisadi fealiyyatine bu erazilerin qosulmasinda bir korpl rolunu
oynayacaqdir.

Qelebadan sonra Qarabag iqtisadi rayonunda barpa ve yenidenqurma isterine baslanilmisdir.
Qarabag iqtisadi rayonunda bdlge iqtisadiyyatinin inkisaf etdirilmasi prioritet masale kimi qarsiya
qgoyulmusdur. Bu kontekstde Qarabag igtisadi rayonunda kicik ve orta sahibkarligin inkisafi da ¢cox
mihim mesaledir. Bunun Ucln regionda bu sahs ile bagli mévcud veziyyat dyrenilmali galacak
perspektivler, gicli ve zeif tersfler arasdirilmali, imkanlar ve tehdidler nezerdan kecirilmalidir.

Qarabag iqtisadi rayonunda turizmin inkisafinin Azerbaycan iqtisadiyyatina tssiri do bdyik
olacagdir. Bunun lcin ds regionda sahibkarliq fealiyyatinin inkisafi lclin mdévcud sarait
dayerlandirilmali ve inkisafa tekan verilmalidir.

Qeyd etmoak lazimdir ki, Qarabad igtisadi rayonu 2021-ci ilde tosis edilmisdir. Igtisadi rayona
Agcabadi, Agdam, Bards, Flizuli, Susa, Tartar, Xocali ve Xocavend rayonlari, hemcinin Xankandi sehari
daxildir.

Qarabag iqtisadi rayonunun glcli tersflerinden biri cografi mdixtslifliyidir. Bu da igtisadi
imkanlarin diversifikasiyasina imkan verir. Region ham diizen, hem de dagliq srazilere malikdir. Buradan
coxlu caylar axir. Kend tesarriifati sahasinde bostan bitkileri, pambiq, denli ve denli-paxlalr bitkilsr,
glinebaxan, seker cugunduru, terevez, kartof, mixtalif gilemeyvelar, Uzim istehsali lcln béylik
potensial movcuddur. Burada strateji mahsul olan pambiq ve taxil xdsusi ¢akisi ile secilir. Qarabag
iqtisadi regionunun anbar tasarriifati, tabii sarvetlerle zenginliyi oldugca mdihim amildir. Bele ki,
arazids faydali gazintilar, tikinti materiallarr oldugca coxdur. Senaye ve tikinti sahalarinin inkisafi t¢dn
de zemin movcuddur. Bltin bu qgeyd edilenler regionun turizm ve igtisadi inkisafinin @hamiyyatini
gosterir.

Umumiyyatle, Qarabad iqtisadi rayonunun béyiik iqtisadi potensiali mévcuddur. Regionun qurulan
infrastrukturu, tabii saraiti v s. amiller muixtalif sahalerde ixtisaslasan biznes subyektlari lictin parlaqg
galacek vad edir. Lakin gortilmali olan isler de var. hansi ki, bu isler béylik maddi vesait taleb edir. Harbi-
siyasi tahliksler, minatemizlems, xlsusi glzastli sertlerin tetbigi, meacburi kdckinlerin qayidisi,
regionun social-igtisadi inkisafi, ekoloji problemlar, regionda iqtisadi stabillik, yenidenqurma ve barpa
prosesinin stiretlendirilmasi, alverisli mdhitin formalasdirilmas: isteri hayata kegirilmali, hamg¢inin
tumumdlke miqyasindaki bir sira iqtisadi xarakterli problemler hallini tapmalidir.

Son dovrlarde Azarbaycan Respublikasinda asas prioritet ve strateji hadsf geyri-neft sektorunun
asas sahasini taskil eden turizmin inkisafidir. Turizm iqtisadiyyatin an galirli sahalerindendir. Bu
baximdan da turizm inkisafi igtisadiyyatin inkisafina da tasir gdsterir. Buna gore de Qarabagdin isgaldan
azad edilmesi ile gecikmis adalet barpa edilmis ve bununla da bu erazinin dlke igtisadiyyatina
gazandiracagdi investisiya siibhesizdir.

Azarbaycan Respublikasinin Prezidenti flham Sliyevin udurlu siyasati naticesinde Qarabad azad
edilmis ve iqtisadi regionun turizm potensiali da dayerlendirilmis, turizm tessrrifatinin inkisafi l¢dn yeni
imkanlar yaradilmisdir. Qarabadin mdvcud turizm potensialinin inkisaf etdirilmasi lgclin mdvcud
potensial glicti ile yaradilmis infrastruktur sistemi birlasdirilmalidir. Slbatte ki, bunun lgctin har cir imkan
vardir. Turizmin inkisaf1 (gdn birinci amil tebiatin flsunkarligi,iglim ve estetik rekreasiya imkanlarinin
olmasidir.

Turizm istirahatin feal névi kimi ¢ixis edir [2, s.24]. Qarabadin iqtisadi potensiali ve inkisaf
perspektivleri zangin oldugundan erazinin névbati 10-15 illiyinde qurulucug, temir-barpa isleri basa
catdigdan sonra “Béylk Qayidis” bas tutdugdan sonra iqtisadi inkisaf stiretlenacek, 6lkemizin hayatina
coxsayli yeniliklar gatirecakdir.

Qarabag regionu zengin maddi madaniyyat abideleri, gadim tarixi, edabiyyati, incesenati ve
musiqi irsi, hem¢inin adet-enanalariile ferqlenir. Bitin bu qeyd edilenler badii tefekkiir ve yaradiciliga
mdisbat tasir gostaren erazinin asrarangiz tabiatinin, tebii sarvatlerinin zenginliyinin naticasidir.
Qarabagin medaniyyst xazinasinda bu elin insanlarinin coxasrlik adet-enanaleri xisusi 6nem kasb edir.

Ermeani vandalizminin naticesinde Qarabag iqtisadi rayonunda yenidenqurma ve barpa isleri
aparilir. Azarbaycanin galebasi naticasinds regionda yaradilan yeni serait élkemiz ve bélge lclin yaxsi



XI INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 01-02.10.2024

perspektiviere yol acacaqdir. Azarbaycan Respublikasinin Prezidenti itlham Sliyevin vurduladidi kimi, biz
tezlikle dogma Qarabadimizi connate ceviracayik. Isdaldan azad edilmis arazilorde gériilen tadbirler
kompleksinin stiretle aparilmasi bunu demaye asas verir [3,5.27].

Qarabag iqtisadi regionu bir sira efiryagli, aromatik, bazek, derman ve digar qeyri-enanavi
bitkilerin do vetenidir. Xari blilbil Susa ssharinds bitir vo Qarabagin remzidir. Bu unikal bitki, hemc¢inin
Viatan muharibssi sehidlerimizin ruhuna hormetalamati olarag anim gdininin simvoludur.

Qarabag béyiik xammal bazasina malikdir. Regionun sanaye potensialina nezer salsaqg goérerik Ki,
bu potensiali 4 asas istigamatde giymatlendirmek mimkdinddir [4,s.28]:

1. elektrik enerjisi;

2. zongin faydali gazintilarin email;
3. zangin su tehcizati;

4. sanaye rekreasiya imkanlari.

Qarabag fisunkar tabiati ile yanasi, zangin iqtisadi potensiala, yeralti ve yerlistii sarvatlers, genis
turizm imkanlarina malikdir. Bu rayonlarimiz xammal bazasi, aqrar dstinliyd ve emaledici senaye
istehsali baximindan alverislidir. Bele ki, bu erazilerin igtisadi potensialinin baslica parametrlori
Ermenistanin talancilii, istismari naticasinde regionun infrastrukturu yox seviyyasine gatirilib. Isgal
naticesinde minlerle hektar okinsyararli erazi harbi tullantilarla c¢irklendirilmis, Azerbaycan
iqtisadiyyatina va dinyanin genofonduna milyardlarla manat hacminde ziyan vurulmusdur.

Statistik melumatlara gérs, isgal altinda olan torpaqlarda 6 sehar, 7 rayon markazi, 830 kend, 12
gesebs, 6 dovlst teatri, 700 xastexana ve tibb misssisesi, 85 musiqi maktabi, 368 klub, 600 kend
tasarriifati va sanaye miassisaleri dagidilib, talan olunub, 1 milyon hektardan cox kend tesarriifati
sahasi, hamcinin, taxminan, 128 min suvarilan torpaq, 35 min hektara yaxin meyve ve (zim baglari
mahv edilorak dévriyyadan cixarilib. isgala geder élke (izre UDM istehsalinin 24%-i, iziim istehsalinin
41%-i, ot istehsalinin 18%-i, kartof istehsalinin 46%-i, stid istehsalinin 34%-i hemin rayonlarin payina
dstb. Vaxtile isgalda olan torpaglarda imumi mess sahaleri 25%, yani 280 min hektar arazini teskil
etmisdir [4,5.28].

Her bir dlkenin igtisadiyyatinin ssmaraliliyinin yiikssldilmasinde turizm zeruri rola malik olan
amillarden birini taskil edir. Dévilstin igtisadi siyasstinin naticesidir ki, geyri-neft sektorunun bdtdin
sahalari inkisafa dodgru istigameatlenmisdir. Udurlu iqtisadi siyasat naticasinds son 10 il arzinde
Azarbaycanin sosial-iqtisadi heyatinda bas veren irimiqyasli kemiyyat ve keyfiyyat dayisikliklori
olkemizin igtisadiyyatinin inkisafina ve iqgtisadi qudretinin daha da artmasina gatirib ¢ixarmisdir.

Qarabag iqtisadi rayonunun iqtisadi potensiali coxspektrli olub, kend teserriifatinin, ssnayenin ve
turizmin mdxtalif sahslerini ehate edir. Qarabadda trikotaj metallurgiya, medan¢ixarma, kend
tesarrifati, gida emals, turizm, yasil energetika sahalerinin inkisafi (gtin boylk potensial var. Region
tatdngdlik, Gzamgdlik, baramagili, pambiqgilig, bostanciliq, meyve-terevezcilik ve heyvandarligin
inkisafi (clin boyik potensiala malikdir. Burada noxud, Uzim ve qardidali regionun xarekterik
bitkilerindandir. Qeyd edek ki, isgaldan svvelki dévrlerds Agdam ve Fizuli rayonlari taxil, pambiq ve
zim istehsalina gére élkede aparici rayonlar sirasinda olmuslar [7].

4 yanvar 2021-ci il tarixinde Azerbaycan Respublikasinin Prezidenti flham Oliyev Ferman
imzalamisdir. Bels ki, isgaldan azad edilmis arazilerde quruculug-barpa ve abadliq islerinin aparilmasi,
dayaniqli maskunlasma lcln mdasir ve layigli hayatin temin edilmasi, habels tehliikesiz yasayisin,
samarali fealiyyatin ve rifahin davamli artmasinin desteklenmesi megsadile “Qarabag Dirgalis Fondu”
yaradilmisdir. Bu fond dayaniqli iqtisadiyyata ve yiksek rifaha malik regiona cevrilmasi yoninde aparilan
tadbirlere maliyye desteyi gdsterilmasini ve sarmayalerin calb edilmasini, bu sahads divist-dzal
tarafdasliginin inkisafini temin edan, hemginin dlke daxilinds ve xaricinde zeruri tasviq islerini hayata
keciran publik hiiquqi sexsdir.

Qarabag igtisadi rayonunda turizm sektorunun inkisafi ile bagli tadbirler hayata kecirilir. Hazirda
respublikamizda turizm infrastrukturunun lazimi seviyyads olmamasi problemi diggati calb edir. Ancaq
buna baxmayaragq, milli ve beynalxalq miqyasli sirketler tarefindan Qarabag iqtisadi regionunda turizmi
barpa etmak ve inkisafini tamin etmak magsadile mehmanxana, kafe ve restoranlarin, digar turizm
asasli obyektlerin yaradilmasi planlari artig hazirlanmisdir.

Beynalxalq investisiva maraqlarr Qarabag iqtisadi rayonunda oldugca glclidir. Qarabadin
vyenidan qurulmasina geyri-dévlet ve déviat investisiyalarinin calb olunmasi davamli igtisadi artimin
asasini teskil edarak bazis rolunu oynayir. Qarabag iqtisadi rayonuna yatirilmis dévist investisiyalari
katalizator rolunu oynayir. Bu da 6z ndvbasinds, geyri-dévlet investisiyalarina zamin yaratmis olacaqdir.
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Tirkiye, Béyiik Britaniya, italiya, Israil vo Pakistandan Qarabadin barpasina yénalmis sermaye axinina
baslanilmusdir.

Azerbaycan hékumati Qarabadg iqtisadi rayonunun barpasi lctin “Boyik Qayidis” adli genismiqyasli
istare baslamisdir. Buarazilerin barpasi ve yenidan qurulmasi dgiin 2022-ci ilds dévist bidcssinden 1,3
milyard dollar vesait ayrilib, Flizulide yeni avtomobil yolu ¢akilmis ve hava limani tikilmisdir. Terter
rayonunun Sugovusan ve Talis kendlarinds yeni yollarin ¢cekilisine baslanilmisdir.

Tlrkiye sirkatlori Flizuli-Susa yeni avtomobil yolunu ¢akirler. Azarbaycan Innovasiyalar Agentliyi
ilo Tirkiyanin aparici texnoparki GOSB Qarabag iqtisadi rayonunda yiikssk texnologiyalar parkinin
yaradilmasina dair anlasma memorandum imzalayiblar. Bundan alave, “Ziraat Bank” Tiirkiyenin dévlet
bankidir ve Susa seharinds bankin filiali agilacagdir.

Turkiyvenin aparici sahibkarlarini birlesdiren TUMKIAD dernayinin sedri isgaldan azad edilmis
torpaglara 50 milyon dollar hecminds investisiva yatirmaq niyyatindadir. Milyonlarla dollarliq
investisiyalar dgtin tekstil istehsali baslica sahe kimi miayyenlesdirilmisdir. Boyiik Britaniya da Qarabag
iqtisadi regionunun texnoloji inkisafina dastak vermek Shdaliyine sahibdir. Kralligin Azerbaycandaki
safiri Ceyms Sarp Azarbaycan hékumatinin nimayandsleri ile Qarabag igtisadi regionunda “agilli
saharlar”in yaradilmasini miizakire etmisdir.

KiV-in verdiyi malumatlara esasen, Yaponiya, iran ve israil sirketleri de yenidenqurma ve barpa
layihalarina investisiya etmaye hazir olduglarini bildiriblar. Azarbaycan Respublikasi Energetika Nazirliyi
ile Al, BMT, BMT Inkisaf Programi, Diinya Banki, ABS Beynalxalg inkisaf Agentliyi, Almaniya Beynalxalg
omekdasliq Cemiyysti, Beynalxalqg Maliyye Korporasiyasinin nimayandsleri ile Qarabag iqtisadi
regionunda “yasil enerji zonasi”nin yaradilmasi ile bagli masalalar mizakirs edilmisdir.

Qarabag igtisadi rayonunun barpasi ile bagli isler élks bascisinin daim digget markszindedir. Bunu
imzaladigi ferman ve ssrencamlarda, dévlet programlarinin icrasi l¢in ayirdigi vesaitlerds ayani sekilds
gérmak mdmkdinddir. Qarabag iqtisadi rayonunun barpasi 6lkenin sosial-igtisadi inkisafini temin
edacakdir. Bitin bununla yanasi, kifayat gader maliyye tutumlu programlarin icrasi 6zal biznesdsan
milyardlarla dollar investisiya telab edir. Tabii ki, har bir investisiya galir gatirmalidir.

Cox qisa middst avval, beynalxalqg reyting agentliyi olan S&P Global Ratings dlkemizin reytingini
vermisdir. Azarbaycan Respublikasi “BB+" saviyyasinde reytings malikdir. Bu da o demekdir ki, verilmis
prognoz 6zinl dogrultmusdur. Bele ki, ermani isgali naticesinds manfids olan iqtisadiyyat ve arazinin
vaziyyeti isgaldan sonra ise stabile dodru deyismisdir. Bu da béyiik géstaricidir. Umid edirik ki, bu inkisaf
mdisbat naticelenacak ve névbati reyting miisbat gostarici ile 6zinli gosteracakdir.

Belslikls, Qarabag igtisadi rayonunda hayata kecirilocak yeni layihalar naticasinde Azerbaycanda
igtisadi inkisaf o hedds catmalidir ki, 2020-ci ilde UDM-in keskin azalmasindan sonra névbeti ilds 2,1%
artim prognozlasdirilir, daha sonra ise bu gostarici sabitlesmalidir. Mesale ise ondadir ki, regionda ilkin
infrastruktur barpa olunan kimi cox yliksek ve yaxsi rentabelli layihalerin, yoni— turizm, kend tasarrifati,
tikinti materiallarinin istehsali, medencixarma ve hamcinin yikdasimalarinin hayata kecirilmasine
baslanilmalidir [4,s.28].

Qarabag iqtisadi rayonunda aqrar sahadski layihaler, turizm marsrutlarinin inkisafi, su elektrik
stansiyalarinin tikintisi, mdasir suvarma sistemlerinin qurasdirilmasi baslica prioritet messlelerdendir.
Pandemiya dévriinde bir ¢ox dlkelerdeki kimi, o cimleden Azerbaycanda da igtisadi fealiyyet ¢6kmlis
vaziyyatds idi. Bundan sonra qeyri-neft sektorunun her bir sahesi, xisusile ise Qarabag iqtisadi
rayonunda turizmin inkisafi Azarbaycan iqtisadiyyatina tesir gésterecokdir.
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TOURISM DEVELOPMENT IN KAZAKHSTAN: CURRENT TRENDS, CHALLENGES, AND FUTURE
PROSPECTS
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KazNU (Kazakh National University), Faculty of Journalism

Introduction

Kazakhstan, the largest landlocked country and the ninth-largest in the world, is an emerging
destination in global tourism. With its rich history, diverse landscapes, and strategic location at the
crossroads of Europe and Asia, the country has significant potential to become a major tourist hub in
Central Asia. However, despite these advantages, the tourism sector in Kazakhstan remains relatively
underdeveloped compared to other destinations in the region. The purpose of this article is to explore the
current state of tourism in Kazakhstan, highlighting its natural and cultural attractions, government
initiatives, challenges, and future prospects. Understanding these factors is essential for policymakers,
businesses, and stakeholders interested in the growth of tourism in the region.

Natural Attractions of Kazakhstan

Kazakhstan's vast geographical expanse offers a variety of natural attractions that cater to
different types of tourists. The country is home to a diverse range of ecosystems, from snow-capped
mountains and dense forests to arid deserts and steppe regions. This natural diversity makes Kazakhstan
an ideal destination for eco-tourism, adventure tourism, and outdoor recreation.

One of the most famous natural attractions is the Altai Mountains, which are known for their
pristine beauty and biodiversity. The mountains offer excellent opportunities for trekking,
mountaineering, and wildlife observation. In the southern part of the country, the Tien Shan Mountains
also attract tourists interested in winter sports such as skiing and snowboarding, particularly around
Shymbulak, a popular ski resort near Almaty.

Kazakhstan is also home to several stunning lakes, including Lake Alakol, which is known for its
therapeutic properties, and Lake Balkhash, one of the largest lakes in Asia. The Kolsai Lakes National
Park offers breathtaking views of crystal-clear lakes surrounded by forested mountains, making it a
popular destination for hikers and nature lovers. Another notable natural landmark is Charyn Canyon,
often compared to the Grand Canyon in the United States. Its unique rock formations and dramatic
landscapes attract thousands of tourists each year.

The vast steppes of Kazakhstan, while less visited, offer a unique experience for those interested in
the nomadic lifestyle and traditional culture. The steppe regions are also home to rare wildlife species,
such as the saiga antelope and steppe eagles, which appeal to wildlife enthusiasts and researchers alike.

Historical and Cultural Tourism

Kazakhstan's rich historical and cultural heritage is deeply rooted in its position along the ancient
Silk Road, a major trade route that connected Europe and Asia for centuries. This historical connection
has left the country with a wealth of archaeological sites, ancient cities, and monuments that reflect its
diverse cultural influences, including Persian, Mongol, Russian, and Soviet legacies.

One of the most significant historical sites in Kazakhstan is the Mausoleum of Khoja Ahmed
Yasawi, a UNESCO World Heritage Site located in the city of Turkestan. The mausoleum is a masterpiece
of Timurid architecture and serves as an important pilgrimage site for Muslims. Turkestan itself is an
ancient city that has long been a center of Islamic culture and learning in Central Asia.

In addition to religious monuments, Kazakhstan boasts a rich nomadic heritage that continues to
shape its cultural identity. Tourists interested in nomadic culture can experience traditional Kazakh
customs, including horse-riding, falconry, and staying in yurts, the traditional nomadic tents. Festivals
such as Nauryz, the Kazakh New Year, offer visitors a glimpse into the country's folk traditions, music,
and cuisine.

The cities of Almaty and Nur-Sultan (formerly Astana) serve as cultural and economic hubs,
offering a mix of modern attractions and historical landmarks. Almaty, the former capital, is known for
its vibrant arts scene, museums, and theaters. Nur-Sultan, the current capital, is a futuristic city with
striking modern architecture, such as the Bayterek Tower and the Khan Shatyr, a giant tent-like structure
that houses a shopping and entertainment center. These cities also serve as gateways for business
tourism, with numerous international conferences and events being held there annually.
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Infrastructure Development in Kazakhstan's Tourism Sector

Despite its natural and cultural wealth, Kazakhstan faces significant challenges in developing the
infrastructure necessary to support a thriving tourism industry. The country's vast size and dispersed
population make it difficult to create a cohesive and well-connected transportation network, especially
in remote areas. However, recent government efforts have focused on improving both domestic and
international accessibility to key tourist destinations.

The Kazakhstan National Tourism Development Program 2025 is a comprehensive initiative aimed
at modernizing the country's tourism infrastructure. This includes upgrading airports, improving road
networks, and building new hotels and resorts that meet international standards. The government has
also focused on expanding rail and air connectivity between major cities and tourist sites, which has been
a key factor in attracting more domestic and international visitors.

One of the most significant infrastructure projects in recent years has been the modernization of
Almaty International Airport and the construction of new terminals in Nur-Sultan International Airport.
These upgrades have helped increase the capacity for handling international tourists and have made
Kazakhstan more accessible to visitors from Europe, Asia, and the Middle East. Additionally, new
highways, such as the Western Europe-Western China International Transit Corridor, have improved road
travel within the country, making it easier for tourists to explore Kazakhstan's diverse regions.

Accommodation facilities are another critical area of infrastructure development. While luxury
hotels and resorts are available in major cities like Almaty and Nur-Sultan, there is a growing demand for
budget accommodations, eco-lodges, and traditional yurt camps in rural and remote areas. Developing
these types of accommodations would not only cater to a wider range of tourists but also promote
sustainable tourism practices that benefit local communities.

Government Policies and Initiatives for Tourism Promotion

Recognizing the potential of tourism as a key driver of economic diversification, the government
of Kazakhstan has implemented a range of policies to promote the industry. One of the most important
initiatives is the National Tourism Development Program 2025, which sets ambitious targets for
increasing the number of domestic and international tourists.

A key component of this program is the simplification of visa regulations. Kazakhstan has
introduced visa-free entry for citizens of many countries, including the European Union, the United States,
Japan, and several others. This policy has significantly boosted the number of international arrivals in
recent years and has positioned Kazakhstan as a more attractive destination for global travelers.

In addition to visa reforms, the government has been actively promoting Kazakhstan as a
destination through international tourism fairs, digital marketing campaigns, and partnerships with
foreign tour operators. The Kazakh Tourism National Company plays a central role in these efforts by
organizing promotional events and developing marketing materials that highlight Kazakhstan's unique
attractions.

Another important aspect of the government's strategy is the development of tourism clusters.
These clusters are designed to concentrate tourism-related businesses and services in specific regions,
making it easier for tourists to access multiple attractions within a single trip. For example, the Almaty
Region Cluster focuses on eco-tourism and adventure tourism, while the Mangystau Region Cluster
highlights historical and cultural tourism along the Caspian Sea.

Challenges Facing Kazakhstan's Tourism Industry

Despite the positive developments, Kazakhstan faces several challenges in growing its tourism
sector. One of the most significant obstacles is the lack of awareness about Kazakhstan as a tourist
destination. Many international travelers are unfamiliar with the country's attractions, and Kazakhstan
often competes with more established destinations in Central Asia, such as Uzbekistan and Kyrgyzstan.

Another challenge is the language barrier. While English is becoming more widely spoken in major
cities and tourist areas, many rural regions still rely primarily on Kazakh and Russian. This can make it
difficult for foreign tourists to navigate and communicate effectively, especially in more remote
locations.

In addition to these issues, Kazakhstan's harsh climate can deter tourists during certain times of
the year. Winters in Kazakhstan are long and cold, which limits outdoor activities and reduces the appeal
of certain natural attractions. However, the development of winter tourism, particularly in the ski resorts
near Almaty, could help mitigate the impact of the climate on tourism numbers.

Future Prospects for Tourism in Kazakhstan

Looking ahead, the future of tourism in Kazakhstan is promising, provided that the country
continues to invest in infrastructure, marketing, and sustainable practices. The government’s
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commitment to tourism development, combined with Kazakhstan's unique blend of natural beauty and
cultural heritage, creates a strong foundation for growth.

One of the most exciting prospects for the future is the development of eco-tourism and
sustainable tourism. Kazakhstan’s vast, untouched landscapes make it an ideal destination for nature-
based tourism that emphasizes conservation and environmental protection. By promoting responsible
tourism practices, Kazakhstan can attract a growing segment of eco-conscious travelers while preserving
its natural heritage for future generations.

Another area with significant potential is business tourism. As Kazakhstan continues to develop its
economy and increase its integration into global markets, the demand for international conferences,
exhibitions, and business events is likely to grow. Nur-Sultan, with its modern infrastructure and strategic
location, is well-positioned to become a major hub for business tourism in the region.

Finally, Kazakhstan's role as a bridge between Europe and Asia presents an opportunity to attract
tourists who are interested in exploring both regions. By marketing itself as a gateway to Central Asia,
Kazakhstan can tap into the growing interest in multi-destination travel, where tourists visit multiple
countries in a single trip.

Tourism in Kazakhstan is at a pivotal point in its development. The country has made significant
strides in improving its infrastructure, promoting its natural and cultural attractions, and implementing
policies to facilitate international tourism. However, challenges remain, particularly in raising global
awareness, addressing infrastructure gaps in rural areas, and overcoming the language barrier.

With sustained government support and a focus on sustainable tourism practices, Kazakhstan has
the potential to emerge as a leading destination in Central Asia. The country’s unique combination of
natural beauty, rich cultural heritage, and growing modern amenities can attract a wide range of
tourists, from adventure seekers and eco-tourists to history enthusiasts and business travelers.

The ongoing development of tourism clusters, the promotion of Kazakhstan at international
tourism fairs, and the simplification of visa policies are critical steps that will likely contribute to the
continued growth of the tourism industry. Furthermore, the rise of digital marketing platforms provides
an unprecedented opportunity for Kazakhstan to showcase its attractions to a global audience.

However, it is essential for policymakers to continue focusing on long-term sustainability.
Protecting natural resources, promoting eco-friendly practices, and involving local communities in
tourism development are key to ensuring that tourism in Kazakhstan benefits not only the economy but
also the environment and local populations.

Recommendations for Future Development

To ensure the continued growth and sustainability of the tourism sector in Kazakhstan, several
recommendations can be made:

1. Expand Digital Marketing Efforts: Kazakhstan should leverage digital platforms such as social
media, travel blogs, and online influencers to raise global awareness of its unique attractions.
Collaborations with international travel agencies and media outlets could further enhance visibility.

2. Develop More Specialized Tourism Packages: Creating tailored packages for specific types of
tourists (e.g., adventure tourism, cultural tourism, luxury tourism) would help Kazakhstan cater to diverse
traveler preferences. Packages that include experiences like traditional Kazakh ceremonies, wildlife
safaris, and guided Silk Road tours could offer unique selling points.

3. Improve Infrastructure in Remote Areas: While urban centers like Almaty and Nur-Sultan have
seen considerable infrastructure upgrades, rural areas that host natural and cultural landmarks still need
better transportation, accommodation, and communication services. Investments in these regions could
lead to significant growth in eco-tourism and adventure tourism.

4. Enhance Language Accessibility: To attract more international visitors, the government should
invest in language training for tourism staff, tour guides, and local businesses. More signage and
information in English at tourist sites, airports, and train stations would improve the overall visitor
experience.

5. Promote Year-Round Tourism: Developing tourism products that cater to all seasons, such as
winter sports, summer eco-tourism, and cultural festivals, would ensure a more consistent flow of visitors
throughout the year. The promotion of winter sports in the mountainous regions and desert trekking in
the steppes could attract niche markets.

6. Foster Regional Cooperation: Kazakhstan could collaborate with neighboring countries, such as
Uzbekistan and Kyrgyzstan, to create multi-country tourism routes that attract visitors interested in
Central Asian culture and history. Such cooperation would provide tourists with a richer and more diverse
experience, increasing the appeal of the region as a whole.
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Conclusion

Tourism in Kazakhstan is set for substantial growth in the coming years. The country’s abundant
natural resources, rich historical sites, and growing modern infrastructure offer numerous opportunities
for tourism development. However, to fully capitalize on its potential, Kazakhstan must continue to
improve accessibility, infrastructure, and marketing efforts, while also ensuring that sustainability
remains at the forefront of its tourism strategy.

By addressing current challenges and focusing on long-term growth, Kazakhstan can establish
itself as a premier travel destination in Central Asia, offering visitors a unique blend of adventure, culture,
and natural beauty. With the right approach, tourism can become a key driver of economic diversification
and cultural exchange in Kazakhstan, benefitting both the country and the broader international
community.
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Abstract

In this work made an electronic map of Tartar region, was created based on a topographical
map of 1:25000 scale and a high-resolution space image. Modern software - ArcView, Erdas
Imagine software - was used to create the electronic map of Tartar region.

The work on the subject was carried out on a 1:25000 scale map and a high-resolution space
image of the Tarter region.

Keywords: electronic map, image, high-resolution, space, model.

Introduction

Geographical Information System (GIS)- is a combination of a large array of geographical or
topographical maps and various data described in digital form, connected to the corresponding point of
the cartographic image and systematized. GiS performs two main functions: creating a digital map with
a wide database of the territory, converting the digital map into an electronic map - visualization (with
the possibility of interactive communication between the map and the user).

Main parts

The 1:25000 scale topographic map of Tarter region was used as the primary material. Maps were
mapped to the Pulkovo 1942 coordinate system using Erdas Imagine software as required. A digital
electronic map has been created. Many thematic layers are included in the created electronic map. In
those layers, all the elements that are important for the complete reflection of the selected area -
hydrography, soil and vegetation, settlements, road junctions, borders, industry, agriculture, socio-
cultural, etc. we have tried to show the objects. Then, the created electronic map was combined with a
high-resolution space image, and the changes that occurred were processed and updated based on the
space image. In order to expand the database and ensure the accuracy of the data, our employees were
sent to Tarter.

The preparation of the map in the traditional way involves taking pictures on the spot, collecting
data and their adaptation, changing the scale, summarizing, choosing the means of representation,
preparing the printing form and finally printing the map. It is a very long process and it takes years to
develop a new map. The transition to digital electronic maps is fundamentally changing the entire
mapping system.

A modern electronic map is an analogue of a conventional map that exists in the computer space
and contains all the information necessary for the automatic creation of the map. According to their
content, mathematical basis, accuracy, degree of generalization and other parameters, digital electronic
maps correspond to paper maps of the same purpose and scale. Because they are mainly compiled on the
basis of digital processing of topographic maps.

The content of the database is as varied as the themes of the maps. The topographic database
provides information about the territory, its relief, hydrography, roads, settlements, borders, etc. - that
is, it carries digital information about all objects on the topographic map. Creating a database completely
changes the mapping process. For example, the need to divide maps into sheets is eliminated, it is possible
to change the scale, change the projection, choose any combination of conventional signs, colors.

The data is conventionally provided in 2 ways: digital processing of the data on the area on
topographical or space images and one-time input into the computer, and addition of changes and new
data. The study and evaluation of the territory is carried out with the help of a computer. In this study, a
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digital vector model of the graphic representation of the territory was developed on the 1:25000 (figure
1) scale maps of Tartar region. In general, maps are a mathematically determined, generalized
representation of real three-dimensional terrain, expressed in conventional symbols.

Figure 1. Electronic map of Tarter region.

The fourth dimension of the dynamics of changes on the map is time. Thus, the main advantage of
electronic maps is the ability to receive real-time information about the situation in the area. The fact
that current changes can be immediately entered into the database expands the capabilities of digital
electronic maps, making them spatio-temporal (multidimensional). We have updated our digital model
by working on the space image using the capabilities of electronic maps and entering the changes in the
area into the database.

We have tried to accurately and fully reflect the current state of the area, its characteristic features
on the electronic map that we have developed according to the scale, and we have also succeeded in
entering operational data and determining the coordinates of objects. Theoretically, a digital electronic
map is a model of reality that has a spatial and mathematical basis and is expressed by generalized
conventional signs.

Vector data is a collection of layers, each layer consisting of vector objects (points, lines, polygons).
Although this approach is the same for all GIS, the creation of layers can be done in different ways. GIS
vector software tools are generally divided into 2: topological and non-topological. In the first case, the
relationship between objects (connection, etc.) is taken as a basis. In the second case, previously
unrelated spatial objects are digitized, and the connection between these objects is established during
the process. Topological systems are a more adequate tool for creating quality digital maps, because the
main strength of traditional and digital maps is to record the spatial relationships between objects
directly, rather than the objects themselves.

A modern electronic map is an analogue of a reqular map, and includes the information necessary
for the automation of the map. The digital form of the spatial coordinates of all elements of the map and
their coded quantitative and qualitative characteristics form its basis.

The topographic database carries digital information about the territory, its relief, hydrography,
roads, settlements, borders - that is, about all the objects on the topographic map.

In our work, the first element of the vector model - a list of layers - was compiled according to the
map project of the Tarter region. These layers are different according to their importance, purpose, and
themes. As the main layers, the raster image of the objects of the topographic base, vector and vector-



XI INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 01-02.10.2024

thematic layers were taken. The second element of the vector model is the objects of each layer, which
are reflected in the layers.

Results

On the basis of digital data, it is possible to build not only an ordinary image, but also a volumetric
model, for example, a three-dimensional map of a mountainous area, a map can be combined with space
images, new statistical data and other data can be added. In addition, it is possible to display individual
layers or a combination of layers of the cartographic image on the screen or print, for example, only
terrain or only settlements and roads, etc. The task of updating maps becomes significantly easier. Any
new information, changes in the area are immediately entered into the database, as a result of which
the map is instantly updated.

Since topographic maps, which are graphical models of the earth's surface, no longer meet modern
requirements, the main product of topography is digital topographic maps. A digital electronic map is a
set of coded metric, semantic and logical information about any area of the earth's surface. The
compactness of data storage, its quickness of updating and wide possibilities in solving various issues are
important attributes of digital maps.
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Abstract

Rightly recognized as the outstanding scientific achievement of XX century physics, the
special theory of relativity (SRT) has nevertheless proved to be incorrect, because at that time there
was no experimental knowledge necessary for its creation, which had to be replaced by postulates.
But not everything was guessed. And this is quite natural. All new theories are always subsequently
refined and corrected. However, none of the many subsequent corrections and experimental
refutations of SRT was not accounted for and still is not taken into account. As a result, SRT has
remained uncorrected.

It is in this form that SRT is now studied in all physics textbooks, used in the educational
process even in the most prestigious universities.

However, a corrected version of SRT has already been created, in which instead of the in-
correct principle of non-exceeding the speed of light, the experimentally proven principle of
physical reality of imaginary numbers, which refuted this postulate, is used. The corrected version
of SRT has allowed to solve many unsolved in the noncorrected version of SRT problems. And from
relativistic formulas of the corrected version of SRT follows the existence of numerous mutually
invisible parallel universes. In the corrected version of SRT also it is explained that these invisible
universes about which it is spoken in all religions, and are invisible afterlife world in which Gods
and souls of dead dwell.

Keywords: imaginary numbers, complex numbers, hypercomplex numbers, WMAP, Planck,
special theory of relativity, invisible parallel universes and antiuniverses, Multiverse, Hyperverse,
portals. Gods. invisible afterlife world. souls of dead

1. Introduction

Created in the twentieth century by Joseph Larmor [1], Nobel Prize winner Hendrik Anton Lorenz
[2], Jules Henri Poincaré [3], Nobel Prize winner Albert Einstein [4] and other outstanding scientists, the
special theory of relativity (SRT) [5]-[7] because of its use of the principle of relativity is rightly considered
a very great scientific achievement. However, in the XXI century it was proved that this theory is
incorrect, because:

o the relativistic formulas obtained in it are not correct;
. they've been incorrectly explained using the wrong principle of light speed non-exceedance;
. from them were made incorrect conclusions about physical unreality of discovered 400 years

before creation of SRT by Scipione Del Ferro, Niccolo Fontana Tartaglia, Gerolamo Cardano, Lodovico
Ferrari and Rafael Bombelli’ [8] imaginary numbers and the existence in nature of our only visible
universe, in which all measurements are carried out only using real numbers.

As can be seen from the graphs (see Fig. 1a,b,c) of relativistic formulas of this version of SRT

m=mq/ [1- ()

" And perhaps even before them imaginary numbers were discovered by Paolo Valmes [9], who was burned alive at the stake by the Spanish
Inquisitor Tomas de Torquemada.
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At = At, /1—(%)2 (2)
L=1, /1 - Q1 B

where My, is the rest mass of the moving body;
M - relativistic mass of the moving body;
Aty - rest time of a moving body;
At - relativistic time of a moving body;
|0 - rest length of a moving body;

|- relativistic length of a moving body;

v - the velocity of the moving body;

c - speed of light;
in the range of pre-light speeds v<c all these quantities take values measured by real numbers, in the
range of superluminal speeds v>c take values measured by imaginary numbers, and at the speed equal to
the speed of light v=c, the function M(V) has a gap. Therefore, in the pre-light speed v<c
range formulas (1)-(3) have been explained. And in the superluminal range of speeds v>c the results of
calculations in the form of imaginary numbers the creators of SRT could not explain. And in modern
textbooks of physics they are not explained till now. After all, what is 5 meters, 6 grams and 7 seconds is

clear to everyone, but what is 5i meters, 6i grams and 7i seconds, where | = «/—_1 , and now no one can
explain.

Moreover, as can be seen from the graphs of formulas (1)-(3), in the superluminal range of velocities
v>C (see Fig. 1a,b,c) these formulas correspond to physically unstable processes that cannot exist in
nature at all.

Indeed, let us assume that the material body in the range V > C for some reason began to move
faster. Then its mass according to the function graph m(Vv) in Fig. 1a will decrease. But because of this

lighter body will move faster. This, according to the graph of the function, will lead to a further decrease
in the mass m(Vv) of the moving body. And this will again lead to an increase in the velocity v of the

material body. And so on. Therefore, in the end this material body with zero mass and infinitely high
speed flies to 'nowhere’,
And assuming that the material body on the graph of the function m(v) in the range V < C for

some reason began to move slower and reasoning in a similar way, we will come to the conclusion that
this material body moving slower and slower, will overcome the point of astrophysical singularity v=c
and, being in the range v<c will, stop.

So, at any point in the range v > ¢ on the graph of the function m(v) the ongoing process will

indeed be unstable and therefore cannot exist. And so the fate of SRT hung in the balance. After all, no
one would not need a theory that even its authors could not explain. But SRT was saved by the fact that
in it introduced a postulate called the principle of non-exceeding the speed of light, the meaning of which
is clear from its name. And from this postulate followed that the formulas (1)-(3) in the superluminal
range of speeds V > C do not need to be explained, since imaginary numbers allegedly do not describe
any processes that do not exist in nature.
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Fig. 1. Graphs of functions m(v), At(V) and |(V') corresponding to the existing and the
corrected versions of the STR in the subluminal VV < C and superluminal V > C ranges

Indeed, let us assume that the material body in the range for some reason began to move faster.
Then its mass according to the function graph in Fig. 1a will decrease. But because of this lighter body
will move faster. This, according to the graph of the function, will lead to a further decrease in the mass
of the moving body. And this will again lead to an increase in the velocity v of the material body. And so
on. Therefore, in the end this material body with zero mass and infinitely high speed flies to ‘nowhere’.

And assuming that the material body on the graph of the function in the range for some reason
began to move slower and reasoning in a similar way, we will come to the conclusion that this material
body moving slower and slower, will overcome the point of astrophysical singularity v=c and, being in the
range v<c will, stop.

So, at any point in the range on the graph of the function the ongoing process will indeed be
unstable and therefore cannot exist.

So the fate of the SRT hung in the balance. After all, no one would not need a theory that even its
authors could not explain. But SRT was saved by the fact that it introduced a postulate called the
principle of non-exceeding the speed of light, the meaning of which is clear from its name. And from this
postulate followed that formulas (1)-(3) in the superluminal range of speeds could not be explained, as
imaginary numbers no existing in nature processes are allegedly not described. Here in such a form the
uncorrected SRT is studied in all textbooks of physics up to now.

Nevertheless, at the initial stage of creation of SRT such variant of its statement was acceptable,
though it obviously contained, as well as all new theories, some misconceptions. However, at present,
when it has been found out the fallacy of some assumptions used by its authors a hundred years ago,
which are further explained, ignoring these circumstances was already unnecessary.

All the more that now such a corrected interpretation of SRT already hinders the development of
the whole science.

2. Physical reality of imaginary numbers

But there are other sciences besides physics. Including electrical engineering and radio engineering
created before SRT. And in these sciences the theory of linear electric circuits of alternating current is
used, in which the fundamental is the Ohm's law discovered in 1893 in the interpretation of Steinmetz
[10]. And a simpler version of this law for DC electric circuits [11], [12], studied now in school physics
textbooks, was discovered by Ohm himself in 1826, when no electrical measuring device existed yet.
About the physics of that time, the professor of the Imperial Moscow University, Alexander Grigorievich
Stoletov wrote: "...physics especially seduced natural philosophers. What a grateful theme for the most
unbridled fantasies were electrical phenomena... Beautiful and vague deductions were in the foreground:
painstaking work of the experimenter, precise mathematical analysis were not in honor; they seemed
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superfluous and harmful in the study of nature...". Therefore, in 1828 Om was dismissed from his job by
the Minister of Education for publishing about the law he had discovered. The high-ranking official
believed that the use of mathematics and experimental research in natural philosophy was inadmissible.

And Ohm's law as interpreted by Steinmetz is now used daily in practice by millions of electrical
and radio engineers all over the world. Thereby, of course, confirming that it is true.

But in SRT the existence of this law is ignored, because from the postulate about the non
unexceeded speed of light the conclusion about physical unreality of imaginary numbers is made, which
is obligatory not only for physics but also for all other sciences. Including electrical and radio engineering.
After all, mathematics is the common language of all exact sciences. Therefore, mathematics cannot be
one in physics and another in electrical and radio engineering. And in SRT it is stated (although it is not
written anywhere) that Ohm's law as interpreted by Steinmetz is wrong, because it follows from this law
that electrical resistances of capacitors and inductors (also called inductance coils) are measured by
imaginary numbers, and only resistances of resistors are measured by real numbers. Due to this
circumstance imaginary resistances of capacitors and inductors SRT proposes to consider actually
imaginary, i.e. physically non-existent.

Note - the formulation of Ohm's law in Steinmetz's interpretation states that imaginary resistances
are measurable. And in fact, any electrical and radio laboratory has been using commercially available
devices for measuring imaginary resistances and other imaginary electrical quantities for many decades
(Fig. 2)

But everything that can be measured always exists. This is the fundamental position of any science.
If people in their activities did not use instruments, and relied on knowledge obtained only from their
sensations, then science would not exist. And physicists can't help but know this. And

Fig. 2. In any radio-technical laboratory there are devices called frequency response meters,
which prove the physical reality of imaginary and complex numbers by their mere existence

since in electrical and radio engineering the resistances of capacitors and inductors, which someone
unsuccessfully called imaginary, are in fact measured by existing devices, then they are not imaginary at
all, but the most real physically existing ones.

Nevertheless, in SRT, in accordance with the principle of non-exceeding the speed of light, it is
actually asserted that imaginary resistances of capacitors and inductors, since they are called imaginary,
should not really exist. Therefore, electrical and radio engineering also should not exist [13]-[32].

In fact they existed even before the creation of SRT by publications of Einstein and Poincaré in
1905. But physicists of that time probably did not know and/or did not understand these sciences. They
don't want to understand them now, since the theory of linear AC electric circuits is not taught to physics
students.

Nevertheless, since in electrical and radio engineering the used imaginary quantities -
resistances, transfer functions, etc. - correspond to real physical entities (since they are measured), it
proves in the most indisputable way that the named imaginary numbers contrary to the postulate of SRT
about non-exceeding the speed of light not only in electrical and radio engineering, but always and
everywhere in all sciences are physically real. And it is time to realize that mathematics cannot be one
for Einstein, another for Steinmetz, another for someone else. So imaginary numbers are physically real
in all sciences. Textbooks on different sciences (for example, physics textbooks and radio engineering
textbooks) should not contradict each other. And it is unethical to teach schoolchildren and students
using such textbooks.

There are other experimental proofs of the general scientific principle of the physical reality of
imaginary numbers [33]-[44]. And no experiments are never refuted by postulates. And since the
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following from the postulate about not exceeding the speed of light SRT statement about physical
unreality of imaginary numbers turned out to be incorrect, this postulate itself is incorrect. Therefore the
generally accepted version of the SRT itself also turned out to be incorrect. There are also other proofs
of the incorrectness of the version of SRT [45]-[65] still studied in all physics textbooks.

3. Corrected version of SRT

Since the principle of the physical reality of imaginary numbers has been experimentally proven in
the most indisputable way, the relativistic formulas must now be explained for the super- luminal speed
range [66]-[73]. But for these relativistic formulas to be explainable, they must first be corrected. To
their graphs in the superluminal speed range VV > C (Fig. 1a, b, c) were similar to the graphs of the
same quantities in the sublight speed range ¥ << C , as shown in Fig. 1d,e,f. And for this, it is necessary

to introduce the factor i7 into formulas (1)-(3). After which they will take the form

m(q) =moif / [1-E-q)? o
. v
ae(q) = Aol [1- - ) g
@) = Lot} [1- - )P g
q w
a b
Fig. 3. Graphs of functions ¢ (‘D) and W(‘U), illustrating the meaning of the “floor” function
of discrete mathematics

where q(v)=|v/c| is the “floor” function of discrete mathematics of the argument v/c (its graph is
shown in Fig. 3a), which is the fourth spatial dimension;
w(v)=v-qc is the local velocity for each universe (its graph is shown in Fig. 3b).

Therefore, the function 14 for successive values of q(v) equal to 0,1,2,3,4,5,... takes the values
+1,+i-1,-i,+1,+I.... And the value q(v)=0 in formulas (1)-(3) for the speed range V¥ << C corresponds to
our visible universe, which for definiteness we will call the tardyon universe. The value q(v)=1 in the speed
range VI > C corresponds to the invisible universe, since it is beyond the event horizon. For definiteness,
we will call it tachyon. The value q(v)=2 will then correspond to an invisible tardyon antiuniverse, the
value q(v)=3 will correspond to an invisible tachyon antiuniverse, the value q(v)=4 will correspond to
another (and therefore also invisible) tardion universe, the value q(v)=5 will correspond to another
tachyon universe. Etc.
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Fig. 4. Structure of the hidden Multiverse corresponding to the principle of physical reality of
complex numbers

Thus, from the corrected relativistic formulas (4)-(6) it follows that in reality in nature there exists
a Multiverse, which contains, in addition to our visible universe, also many other mutually
invisible parallel (since they do not intersect) universes?, since relative to each other they are all located
beyond the event horizon. And such a Multiverse, which we will therefore call hidden, has an openended
screw structure (as, for example, in Fig. 4).

And in this structure of the hidden Multiverse the distribution of material contents in each three-

dimensional parallel universe will be determined by its function f q (x ) and by the magnitude the
coordinates of these universes. l.e. the structure of the hidden Multiverse will be described by the formula

@popmysnod fq (x) +1iq.

2 In other dimensions, therefore on Earth invisible
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4. How to calculate the function i1 for non-integer argument values?

But the function which was very convenient and understandable in the presentation of the
previous section, is not currently used in the theory of functions of a complex variable. There-fore, it is

useful to clarify this situation. The A function is not used because it is now known how to calculate it
only for integer values of the argument - you just need to multiply by i the original value, equal to one, q
times. But in the case of non-integer values of g, this algorithm does not work. That's all.

Nevertheless, this situation is completely solvable. After all, the values +1,+i,-1,-i, etc. are the same

as the function i1 for integer argument values 0,1,2,3, etc. function eiq”/ 2 also accepts in Euler’s
formula eld™/2 = cos (qmr/2) + isin(qm/2), which allows you to calculate its values

for non-integer values of the argument. Therefore, it is acceptable to assume that these two functions

i9 and ei"”/ z mare identically equal to each other. And then we get the formula
i1 = cos (qmc/2) + isin(qm/2)
(7)
by which for the function i1 one can find its values for both integer and non-integer values of the
argument q.

Thus, the last mathematical operation from algebra, which until now was not feasible in the theory
of functions of a complex (and hyper complex) variable, has now also become feasible.

5. Analysis of experimental data obtained by the WMAP and Planck spacecraft

In order to obtain more information about the possible structure of the hidden Multiverse and to
verify that it is correct, we will analyze the data obtained by the WMAP [74] spacecraft, launched in 2001
by the National Aeronautics and Space Administration (NASA), which operated until 2010, and Planck
[75], launched by the European Space Agency (ESA) in 2009, which operated until 2013.

According to the data obtained by the WMAP spacecraft, the entire universe (in fact, the entire
hidden Multiverse) consists of 4.6% baryonic matter, 22.4% dark matter, and 73.0% dark energy. And
according to more recent data obtained by the Planck spacecraft, the entire universe (again, in fact, the
entire hidden Multiverse) consists of 4.9% baryonic matter, 26.8% dark matter, and 68.3% dark energy.
As you can see, these results differ little from each other, which proves their truth. But what dark matter
and dark energy themselves are has never been explained.

It is for this incomprehensibility that these physical entities were called dark. Therefore, Stephen
William Hawking wrote: “The missing link in cosmology is the nature of dark matter and dark energy.”

And since it was proven above in the most indisputable way that in nature there is not a monoverse,
but a hidden Multiverse, then dark matter and dark energy must somehow be present in it [76]-[80].
Consequently, the structure of the hidden Multiverse discussed above, shown in Fig. 4, must be
accordingly corrected.

But how? To do this, we will abandon the assertion of the version of STR presented in textbooks
that explanations for the phenomena of dark matter and dark energy must certainly be sought in our
visible Universe. And we will look for them in the hidden Multiverse, since its existence has been proven.
Let us assume that these phenomena are somehow generated by the very structure of the hidden
Multiverse and are caused by the mutual influence of invisible parallel universes on each other. And then
it’s possible it is quite clear and convincing to explain the hitherto inexplicable main features of these
phenomena - their invisibility and undetectability of corpuscular contents:

* dark matter and dark energy are actually not some kind of material physical entities, but just
phenomena (presumably a gravitational shadow) generated by the existence, in addition to our visible
tardion universe, of other invisible ones parallel universes of the hidden Multiverse;

 moreover, dark matter is a phenomenon generated by the existence of invisible parallel universes
of the hidden Multiverse adjacent to our visible universe;

e and dark energy is a phenomenon generated by the existence of the rest, in addition to our visible
universe and the invisible universes adjacent to it, the remaining invisible parallel universes of the hidden
Multiverse;

« and precisely because dark matter and dark energy are just phenomena, they have no material
content, as a result of which they themselves are invisible.
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Then it becomes obvious that some unusual material content in dark matter and in dark energy in
nature probably does not actually exist. Just as there is no material content in our shadow on a sunny
day. Therefore, attempts to detect some subatomic particles of dark matter and dark energy by the
ongoing research at the Large Hadron Collider are probably not very promising.

This explanation of these phenomena also makes it possible to clarify the structure of the hidden
Multiverse. Indeed, assuming the mass of different invisible parallel universes in the hidden Multiverse
with a high degree of accuracy due to the presence between them of a large number of portals that have
existed for billions of years is almost identical’, it is possible to determine:

» how many parallel universes form the hidden Multiverse. And in accordance with the above data
obtained by the WMAP spacecraft, their number is 100% / 4.6% = 21.74. And in accordance with the
data obtained by the Planck spacecraft, their number is 100% / 4.9% = 20.41. Consequently, their real
number is equal to 20...22 universes. Those in addition to our visible universe, there are also 19...21
invisible universes.

« how many parallel universes are neighboring our universe and give rise to the phenomenon of
dark matter. According to data obtained by the WMAP spacecraft, their number is 22.4% /4.6% = 4.87.
And in accordance with the data,. received by the Planck spacecraft, their number is 26.8% / 4.9% =
5.47. Therefore, their real number is most likely equal to 5...6 parallel universes.

« how many parallel universes give rise to the phenomenon of dark energy. And in accordance with
the data obtained by the WMAP spacecraft, their number is 73.0% / 4.6% = 15.87. And according to
data obtained by the Planck spacecraft, their number is 68.3% / 4.9% = 13.94. Consequently, their real
number is presumably equal to 14...16 parallel universes.

6. Corrected version of SRT (continued)

As can be seen, the experimental data obtained by the WMAP and Planck spacecraft did not
confirm the above conclusions about the structure of the hidden Multiverse, since our visible universe in
this structure should have not two neighboring invisible universes - more precisely, one tachyon universe
and one tachyon antiuniverse - but five or six.

Therefore, it is logical to assume that there was some error in the previous reasoning. And this error
is that earlier, for the sake of simplicity, we assumed in the hidden Multiverse® the existence of only one
additional dimension q and, consequently, its correspondence to physically real complex numbers
containing only one imaginary unit. And in order for our universe to be neighbors of six other parallel
universes® - three tachyon universes and three tachyon antiuniverses - it is necessary to have three
additional dimensions q, r, s, which will determine their position in space. Consequently, the space of
such a hidden Multiverse will be six-dimensional (see Fig. 5). And its structure will correspond to

quaternions o +i@, +1,0, +i,0,, i.e. hypercomplex numbers [81], containing three imaginary units i, i,, i,
which are related to each other by the relations

2 s2 2

L =1 =1;=-1 (8)
Ll =1Lk =1L, = -1 (9)
Lk, =Lkl =1Ll =1 (10)

In such a quaternion structure of the hidden Multiverse [82], [83] the distribution of material content in
each three-dimensional parallel universe will be determined by some the function f| q,r,s (x,v,2) and

the quantities ilq, i2r u i3S and are the coordinates of these universes. Those. the structure of the

hidden Multiverse is described by the formula fg » < (X, Y, Z) + i1q + i1 + i3S. This

3 according to the law of communicating vessels
4 Just like in the single visible universe in the generally accepted version of STR
> Or less. Then some parallel universes of our hidden Multiverse may be absent and replaced by universes of neighboring Multiverses.
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Fig. 5. Six-dimensional space of the hidden Multiverse, where q, r, s are the coordinates of
invisible parallel universes, and x, y, z are the coordinates of the matter content in each parallel
universe

is exactly what Lisa Randall predicted: “We could be living in a three-dimensional slit of higher
dimensional space.”
And therefore the relativistic formulas (4)-(6) must be corrected once again as follows

sqQir:s

m(q,r,s) = Moh 1ol (11)
Y - @+r+s)P

At(,1,) = AEE L[/ — (@ + T+ 9)T (12

1(q,r,s) =1,ii,i \/1 [/ (q+r+9)J (13)

Information about the helical structure of such a hidden Multiverse is contained in formulas (11)-
(13). It follows from them that it is possible to move from a tardion universe to a tardion antiuniverse
and from a tardion antiuniverse to a tardion universe in different ways, but not in an arbitrary way, but

only in such a way (see Fig. 6) that the quantity i 1, i will successively take on the values +1,

+i1@D +i2D+i3, -1, -i1D-i2D-i3, +1, ... etc., where @ is the symbol of the logical operation of discrete
mathematics ‘exclusive OR’. In this case, different trajectories of movement from one universe (or

antiuniverse) to another can differ only due to the replacement of some tachyon universes ilq izr i; with
others and some tachyon antiuniverses iq i2r i; with others. Consequently, the tachyon universes iq ir

'3 in the hidden Multiverse are located parallel to each other. The tachyon antiuniverses I for the

same reasons are also located parallel to each other. And therefore, in the hidden /Vlult/verse, when
moving from any tardyon universe to a tardyon antiuniverse and then to another tardyon universe,
parallel universes and anti-universes must alternate in the following sequence — ‘tardyon universe’, ‘one
of the tachyon universes’, ‘tardyon anti-universe’, ‘one of the tachyon anti-universes’, ‘tardyon universe’,
‘one of the tachyon universes’, etc.

The simplest such quaternion structure of the hidden Multiverse to explain is shown in Fig. 6.
However, it is possible that more complex structures exist in nature, formed by the interweaving of many
(perhaps even infinitely many) sequences of tardion and tachyon universes and antiuniverses
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Fig. 6. Possible quaternion structure of the hidden Multiverse containing twenty-two parallel
universes, including six invisible universes adjacent to our visible universe

in the hidden Multiverse and located beyond it in the Hyperverse. But we will not consider them, since
we do not have any experimentally obtained knowledge for this, and one can assume a great many such
hypothetically possible structures.

The difference between the structure shown in Fig. 6 structure from the structure shown in Fig. 4
is the presence in it of several different tachyon universes and antiuniverses corresponding to three

imaginary units IU| I, 15 . Another difference is the presence in such a structure of the Multiverse of not

only bidirectional portals corresponding to formula (8) and designated by double-sided arrows, but also
unidirectional portals®, corresponding to formulas (9), (10) and designated by single-sided arrows.
Moreover, naturally, the movement from our tardyon universe to the tardyon antiuniverse through

some tachyon universe — for example i1 — does not necessarily have to proceed further through the
tachyon antiuniverse i1 . It can proceed further through the tachyon antiuniverses i2 and 15. The same

reservation applies to the situation if the movement from the tardyon universe to the tardyon
antiuniverse begins through the tachyon universes i, or Iy

¢ Due to what circumstances in such portals movement is possible only in one direction - from entrance to exit - it is difficult for us, living in a
space in which movement in nature is possible in any direction, even to imagine. And the processes that make such movement possible in nature
are yet to be understood. But they are more dangerous for visitors who have fallen into such unidirectional portals than bidirectional portals,
because it is impossible to return to one's own universe from them. And while there is one-way travel on escalators in the subway, the subway
is not nature,
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In Fig. 6 all these transitions are shown. Moreover, since the data obtained by the WMAP and
Planck spacecraft correspond to the open spring-like structures of our hidden Multiverse, united through
the corresponding portals with other Multiverses, then all together they form the Hyperverse.

And there may be many other similar structures. And to clarify which of them really exists in our
hidden Multiverse, additional experimental research is naturally necessary.

7. Physical reality of invisible universes

But this is not the main thing for us now.

The main thing is to prove experimentally, in an indisputable way, that there is a Multiverse in
nature, and not the only visible universe in nature, as it is asserted not only in the generally recognized
version of SRT, but also in string theory and in quantum physics.

And for this purpose, without wasting time on analyzing complex theories, it is necessary to prove
experimentally that invisible universes corresponding to the corrected version of SRT, actually exist in
nature. And it is possible to do it, if to see on a starry sky corresponding to
them other constellations [84]-[89]. But that can only be done where no one has ever seen them before.
And these other constellations” (invisible outside the portals) can be seen in the starry sky in the portals,
i.e. in the transitions between our visible universe and neighboring invisible universes. Similarly, as it is
possible to see neighboring with our visible room, in which we are now, neighboring invisible room (or at
least its edge to be convinced of its existence), only if you go into the cokridor between the rooms. Portal
are such corridor between universes.

And for this purpose, without wasting time on the analysis of these complex theories, let us try to
prove experimentally that invisible universes corresponding to the corrected version of SRT, actually exist
in nature. Then theoretical considerations on this subject will become unnecessary. And it can be done,
if to see on a starry sky corresponding to other universes other constellations. But this can only be done
where no one has ever seen them before. And these other constellations (invisible outside the portals)
can be seen in the starry sky in the portals, i.e. in the transitions between our visible universe and
neighboring invisible universes. Similarly, as it is possible to see neighboring to our visible room, in which
we are now, the neighboring invisible room (or at least its edge to make sure of its existence), only if you
go into the corridor between these rooms. Such corridors between universes are portals [90]-[92]. And
the entrances to the portals are the so-called anomalous zones, of which there are many on our planet -
more than a hundred thousand [93]-[96]. And in some of these anomalous zones even already placed
observatories. As, for example, the Main Astronomical Observatory of the National Academy of Sciences
of Ukraine, which is located in the Goloseevsky forest just 12 km. from the center of the capital of
Ukraine, Kiev.

But people avoid going into portals. And rightly so, because portals are invisible labyrinths. That's
why it's almost impossible to get out of them after accidentally entering them. But it is possible to create
equipment for orientation in portals. It is also possible to use unmanned remote-controlled robotic means
to explore portals. You just need to want to do all this.

It is even possible not to go far into the portals, but to limit ourselves to the use of anomalous zones
(e.g., the above-mentioned Main Astronomical Observatory of the National Academy of

7 During the transition from one universe to another, the map of the starry sky in the portal, continuously changing all the time, smoothly
transforms from the map of one universe into the map of the neighboring universe. But at the same time it will naturally differ from the map of
the starry sky on the Earth outside the portal at any place in the portal
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Fig. 7. Scheme of an astronomical experiment to detect invisible universes

Sciences of Ukraine). Although in anomalous zones, i.e., at the very edge of the portals, the change in the
appearance of familiar constellations is very small, they can still be detected with modern equipment,
comparing on the computer (Fig. 6) observations of the same areas of the starry sky by different
observatories located both in the anomalous zones and outside the anomalous zones in the same region.

After all, the English astrophysicist Sir Arthur Stanley Eddington [97] was able to his famous
experiment, similar to the one described above in Fig. 7, back in 1919 to confirm the predicted by the
general theory of relativity deviation of light rays in the gravitational field of the Sun. That's what it
means to actually want to.

8. Why hasn't this experiment been done yet?

So why hasn't this simple and very low-cost experiment has not yet been done? Even though in case
of a positive result one could hope for a Nobel Prize for the discovery of invisible universes neighboring
our visible universe. And in the case of a negative result, one could hope to get a very authoritative proof
that Einstein and his theory were right. That is, any result of such an experiment is very important for
science.

And because astronomers don't need the first result at all, so as not to complicate their relations
with relativistic physicists. It is more important for them than even the Nobel Prize. And the second result,
as they themselves realize, is very unlikely. But after realization of such experiment all scientific disputes
about whether the version of SRT studied in physics textbooks is correct or incorrect, and also any
references to string theory, to quantum physics and to nothing else will not be taken into account any
more, as on this question will be received indisputably correct answer. And this answer is most likely to
prove unambiguously the infidelity of the generally recognized version of SRT.

Even physicists themselves are sure of it. After all, if physicists hoped that this experiment would
confirm the truth of the existing version of SRT, it would have been done long ago .

9. Civilizations and supercivilizations

But even if there were only our visible universe, then, despite the big bang theory, when exploring
the cosmos it is impossible not to take into account that different stars with their planets arose in our
visible universe at different times. And they still continue to arise. According to modern estimates, the
number of galaxies in our visible universe alone is about 2E11. And each galaxy contains about 1E8 stars.
Of these, at least 8E9 contain Earth-like planets on which life is possible. And the ages of the stars are
very different. For example, the star HE1523-0901 is 13.2E9 years old, the Sun is 4.6E9 years old, Sirius
is 2.3E8, and the recently discovered star SwiftJ1818.0-1607 is only about 240 years old. For comparison,
recall that the age of our visible universe is about 13.8E9 years. In the invisible universes of the hidden
Multiverse and Gi-universe this diversity is surely even greater. And even the invisible universes
themselves, contrary to the Big Bang theory, probably did not appear in nature at the same time.
Consequently, at least on some planets, the age of the super-civilizations existing there exceeds the age
of our earthly human civilization by billions of years. And comparing our civilization of the XXI century
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with the human civilization, for example, of the IXX century, i.e. existing only 200 years ago®, it is not
difficult to understand how much our civilization is surpassed by super-civilizations.

Therefore, the inhabitants of supercivilizations are real all-powerful Gods for us. And some
information about these supercivilizations is contained (though in a in allegorical form to be somehow
understandable to people) in the church books of all world religions.

But other civilizations also exist on Earth. These are numerous communities of living be-ings -
mammals, birds, dolphins, even ants and bees - which form hierarchical structures united by common
vital interests and coordinate their activities for the benefit of the whole community as a result of
exchange by information between these living beings. Only these civilizations, unlike human civilization,
are not machine civilizations.

And these non-machine civilizations are also of great interest for people, because due to the fact
that other living beings have sensory organs different from those of humans, they possess knowledge
about nature unknown to humans. For example, cats feel geopathogenic zones, which are not registered
by any existing equipment. Consequently, there are some other physical fields unknown to people in the
nature, besides electromagnetic and gravitational fields known to people. Cats can also cure people in
some unknown way. But people don't know how they do it. And how to learn it from them.

10. Fermi paradox, which proves the existence of supercivilizations in other spatial dimensions.

The Fermi paradox is a statement of a seemingly paradoxical situation in which, on the one hand,
it is known that there are many star systems suitable for life in the cosmos, and on the other hand, despite
all the efforts of scientists, no signs of life have been found in this cosmos. And it would seem very strange
[98]-[100].

But in fact there is nothing strange about this. After all, what are we looking for? What signs of
life do we expect to see? The same as on Earth now? So that the same radio stations as on Earth would
work, which, when transmitting signals, would spend most of their energy on transmitting signals to
nowhere due to the use of a non-optimal directional diagram? So that, in addition, these radio stations
would also spend a considerable part of their energy on out-of-band radiation? So that aliens would
detonate atomic and hydrogen bombs? And so on.

But first of all, these are all defects of our imperfect civilization, which supercivilizations have long
ago got rid of. And that's why they're invisible. And secondly, why not assume that we do not see their
ships in space also because they have different logistics as a result of using their super knowledge. Even
on Earth, people on their way to work in big cities often use the subway. And then their movement
underground cannot be detected from space. But then it is necessary to recognize the existence of
invisible parallel universes, portals between them and admit that the generally accepted version of SRT
is wrong.

Besides, they certainly know stealth technology or some other super stealth technology. So the
cost of all the searches for signs of life in space is money wasted.

And finally, why do we assume that as soon as people want to establish contacts with the
inhabitants of supercivilizations, for example, on the Moon or on Mars, their inhabitants will immediately
want to contact us? Always and everywhere to be or not to be contacts are decided by the masters of the
situation. To be sure of it try to meet your director or minister at least. That is why in this situation the
inhabitants of supercivilizations make decisions, not us. After all, we also do not seek contact neither
with wild animals, nor with insects, nor with snakes that try to get into our dwellings. For example, rats
are very smart and even in some situations, out of gratitude for the fact that the miners fed them, they
sometimes saved their lives. Nevertheless, no one keeps rats as pets. And we lock our houses even from
people we don't need.

And the inhabitants of supercivilizations are perfectly capable of protecting themselves to protect
themselves from unnecessary human contact, even on Earth. For example, presumably in Shambhala. Or
Antarctica. Or at the bottom of the oceans.

And another thing. Why do we seek contact with supercivilizations? We won't understand
anything. After all, they have been sending us messages in the form of crop circles for centuries. But we
don't have enough intelligence to read them. So we should not try to solve problems that are beyond
human intellect. We need to increase our intelligence. And first we have to read the crop circles in the
margins. And what to do next will be clear late

8 When russian writers A. S. Pushkin and M. Yu. Lermontov lived and wrote, there were no computers, no Internet, no cars, no rail transport, no
aviation, and many other things that have become familiar to us in the 21st century.
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11. The phenomenon of déja vu, which proves the existence of super civilizations in other time
dimensions

This is an extremely interesting phenomenon [101]. Déja vu from French translates as "already
seen”. There have even been 84 films made on this topic at different times and in different countries..
The essence of the phenomenon is that practically every person (more precisely, about 97% of people)
sooner or later, at least once in his life, found himself in a situation in which he had already been once
before. Or so it seems to him. Psychologists have offered many medical explanations for this
phenomenon. But all of them are not very convincing, since science does not know of any disease, much
less a mental one, with which 97% of the world's population could have been infected (and how?).

going back in time
ast time ] return point

uture tense

Fig. 8. Explanation of the phenomenon of déja vu occurring as a result of intersection of timelines
“going back in time” and “past time” with the formation of a “loop of time”

So let's offer another explanation, but this time a physical one. It is also quite unusual. Let's assume
that this phenomenon is explained by interference in our life by our descendants from the distant future,
who have unusually perfect computers capable of calculating our behavior down to the smallest detail,
as well as time machines, with the help of which our descendants can move.
both to the past and future time. Which is plausible. And then these descendants of ours, in order to
correct their existence in their future, go by time machines (and for them it is easier and cheaper than
other variants of obtaining the same result) to our past and correct this past by algorithms created by
supercomputers of the future (for example, Hitler's mother is married to another man). Then the
inhabitants of the future, naturally, get to another future, which they like better. And in order not to lose
any of their relatives, who have many other relatives and friends, etc., they have to interfere in the lives
of all the people currently living on Earth. That is why the above-mentioned figure of 97% appeared.

And people of our time on Earth because of this interference in our lives of aliens from the future
make a journey through a time loop (see Fig. 8). Which they then forget. Or our descendants from the
distant future erase it from our memory. But because of the existence of the time loop, they have to
actually visit the ‘déja vu' point twice. And this is not erasable from their memory.

12. The invisible afterlife world, where the Gods and souls of the dead dwell, really exists

But religions, unlike many modern scientific hypotheses that have not been confirmed ex-
perimentally, which for some reason in the twentieth century unreasonably began to be called theories,
do not try to deceive people. At least because all world religions, without collusion, actually tell people
about the same thing.

That there are Gods®. Well, it's true. It was explained above that the Gods are all-powerful
inhabitants of super-civilizations in star systems that appeared billions of years before our solar system.
And who help humans to become more civilized and advanced. Gods also through Religions somehow
allegorically (and otherwise people would not understand anything and this information was not
preserved to the next generations) explain to us the structure of the world in which they and we actually

9 The most prominent thinkers, both churchmen and scientists, have argued about who God is and whether God really exists for many millennia.
And they are still arguing today. For example, in 2008, Polish mathematician Michael Heller received the Templeton Foundation Prize for his
proof of God's existence. At the same time, they all understand God as a non-material omnipotent and omniscient entity that is the creator of
our material and spiritual world, in particular, of all living beings and the universe. But all their proofs and refutations of these proofs are
unsubstantiated, never supported by references neither to any physical facts and experiments, nor to mathematical calculations. That is, their
arguments are not direct physical arguments, but merely indirect logical ones. And therefore for opponents they are mutually unconvincing.
However in this publication physico-mathematical most indisputably proves that Gods are quite material omnipotent and super intellectual
inhabitants of super civilizations existing in invisible universes and antiverse of the Hyperuniverse, which are older than our visible universe by
billions of years.
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live. Church books are therefore invaluable teaching aids for us to learn the science of the distant future.
They also try to instill in us a more humane morality of these super-civilizations (e.g., in the form of
Christ's commandments), in contrast to the far from perfect morality that people live by today. And
largely due to the efforts of Religions, people are becoming more and more humane.

But Gods and the souls of the dead also have to be somewhere. The invisible world in which they
dwell in religions is called beyond the grave. And as it is shown above in the hidden Multiverse and
Giperuniverse there are many (perhaps even infinitely many) mutually invisible parallel universes in which
there are inevitably super-civilizations. Which therefore may be this invisible afterlife world.

Religions also tell us that people have an immortal soul that passes into this afterlife world after
death. There are many testimonies of this from people who have been in a state of clinical death. And
the author believes that this is also true. Therefore, the author is happy that after his death he will be
able to reunite with his beloved parents, his wife and his wife's parents.

But in the version of STR, studied in physics textbooks, the existence of an invisible afterlife is
denied for quite understandable reasons. It and its inhabitants - Gods, souls of the dead and others -
simply have no place in this, the only one existing in nature according to the generally accepted version
of STR, our visible Universe.

13. Conclusion

Thus, in the article it is experimentally proved and theoretically explained that up to now studied
in all textbooks of physics the version of SRT, created in the XX century, is incorrect, because:

e therelativistic formulas obtained in it are incorrect;

e these formulas are incorrectly explained using the incorrect postulate called the principle of
non-exceeding of the speed of light;

e from these formulas wrong conclusions about physical unreality of imaginary numbers and
about existence in the nature of our only visible universe in which everything is measured only by real
numbers are made.

But in the XXI century, a corrected version of the STR was created, in which, instead of the incorrect
postulate about not exceeding the speed of light, an experimentally proven principle of the physical
reality of imaginary numbers is used. And the physical reality of such numbers is proven by the existence
of not only electrical engineering, radio engineering and computer technology (which was written about
above), but also by the existence of the natural phenomenon of tsunamis and even swings swinging on
playgrounds, as well as music created by pianos and other musical instruments. What more convincing
refutations are needed? After all, these refutations have not been refuted by anyone.

Thus, naturally, the postulate of the generally accepted version of STR about not exceeding the
speed of light, from which this conclusion about the physical unreality of imaginary numbers was made,
is also experimentally refuted. For the same reasons, the conclusion about the existence in nature of our
only visible universe is also refuted. And instead, it is asserted that in fact, in addition to our visible
universe, there are many other mutually invisible parallel universes. The corrected version of STR also
explains that the existence of these invisible universes can be experimentally proven by astronomical
observations in the starry sky in the portals of constellations that are invisible outside the portals.

But the significance for science of the principle of physical reality of imaginary numbers is not
limited to the possibility of correcting the generally recognized version of SRT. From this principle follows
the necessity of corresponding correction in exact sciences of all theories and hypotheses in which
imaginary numbers are used.

It also follows from this principle that around us there exists not only the visible world known and
clear to us, but also a much larger and not yet completely cognized by us invisible world [102]-[111].
Including the invisible afterlife world [112]-[123], where Gods, souls of the dead and numerous other
inhabitants of supercivilizations dwell.

The author hopes that the realization of all this will encourage Science and Religion to cooperate
mutually beneficially in their activities for the benefit of people.
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Abstract

In this scientific and analytical work, the indicators of incidence and mortality from cervical
cancer, breast cancer and colorectal cancer in the regions of our country are considered. The
screening methods currently used and the results of this preventive survey of the population are
described in detail. Detailed step-by-step algorithms are presented, and the principles of
organization and diagnostic capabilities of the screening program for the active detection of these
nosological forms of malignant neoplasms in clinically asymptomatic individuals are reflected.

Keywords: cervical cancer, breast cancer, colorectal cancer, epidemiology, incidence,
mortality, screening, Pap test, smear for oncocytology, mammography, hemocult test, fecal occult
blood test - FOBT, total colonoscopy.

Today, one of the most important postulates of the oncology service continues to be the early
diagnosis of malignant tumors. The purpose of screening is to identify asymptomatic (preclinical) cancer
or precancerous conditions in an otherwise healthy target population. In this case, screening plays a
leading role in secondary cancer prevention. The key concept of cancer screening is to identify pathology
at a stage of development when the effectiveness of treatment is maximum and the prognosis is most
favorable. When precancerous diseases are detected during screening, secondary prevention methods
allow to prevent the transition of the initial pathological state to cancer. In this case, the main conditions
for screening are the presence of trained personnel and a standard approach to identifying the trait being
studied and evaluating the results. The methods used must be sufficiently simple, reliable and
reproducible, as well as have sufficient sensitivity and high specificity [1-3].

Screening plays an important role in improving early diagnosis and treatment outcomes. According
to the Guide to Cancer Early Diagnosis by llbawi A. et al. [4], screening aims to detect unrecognized cancer
or its prior lesions in a typically healthy, asymptomatic population through tests or other procedures that
can be applied quickly and are widely available to the target population. In screening, the target
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population is assessed for unrecognized cancer or precancer, and most people tested will not be
diagnosed with the disease. Screening should be seen as a process and not as the performance of a
specific test, examination, or procedure. The screening process includes a system of informing and
inviting the target population to participate; administering the screening test; following-up with test
results and referral for further testing among those with abnormal test results; ensuring timely
pathologic diagnosis, staging and access to effective treatment with routine evaluation to improve the
process. A screening program encompasses the process from invitation to treatment and requires
planning, coordination and monitoring and evaluation.

To date, the republican oncological screening program includes three nosological forms of
malignant neoplasms - cervical cancer (CC), breast cancer (BC), colorectal cancer (CRC). Let's consider
the current epidemiological indicators, methodology and results of cancer screening in our country.

CCin the structure of all malignant tumors of both sexes of the population in 2022 took 6th place
with a share of 5.51% (2021 - 4th place, 5.54%), in women - stable 2nd place - 9.7% (9.7 %) [5].

The incidence rate per 100 thousand population increased from 9.4 to 9.92. In 10 regions of the
republic, the incidence rate is higher than the national average: Pavlodar - 17.2 per 100 thousand people.
(2021 - 16.7) — the highest level, East Kazakhstan — 14.3 (10.8), North Kazakhstan — 14.3 (10.2), Atyrau
—13.2(13.8), Zhetysu- 11.7, Karaganda- 11.7 (12.0), Abay - 11.1, Akmola- 11.1(11.9), Mangistau - 11.1
(9.7), Kostanay - 10.8 (10.6) regions.

Low incidence rates in Zhambyl region - 5.8 per 100 thousand population (5.7), Turkestan region -
6.1 (5.2), Aktobe region - 8.3 (11.6), Kyzylorda region - 8.5 (8.2) areas.

CC in the structure of causes of death from malignant tumors of the population of both sexes in
2022 rose from 9th to 8th position, with a share of 4.6% (2021 - 4.3%), mortality from CC is stable at
3.1 per 100 thousand population (3.1).

The mortality rate from CCin 10 regions is higher than the national average: Akmola - 4.2 per 100
thousand population (2021 - 3.1) - maximum level, West Kazakhstan - 4.1 (4.8), Pavlodar - 3.8 (5.6),
Almaty — 3.7 (2.5), Zhetysu — 3.7, Atyrau — 3.4 (4.0), East Kazakhstan — 3.3 (3.8), Karaganda - 3.2 (4.7),
Kostanay - 3.2 (2.4) regions and Almaty city - 3.4 (2.9).

Below the national average, mortality was recorded in Abay region, cities Astana, Shymkent - 2.9
per 100 thousand population, Mangistau - 2.8 (3.0), Turkestan - 2.3 (2.2), Aktobe - 2.2 (3.0), North -
Kazakhstan - 2.0 (2.6), Kyzylorda regions - 1.7 (3.5) - the best result [5].

In 12 regions, a 100% level of morphological verification of the diagnosis was ensured, the lowest
or worst indicator for the third year was in the Kyzylorda region - 94.3%, below the national average
indicators in Akmola - 98.8%, Atyrau - 98.9%, Kostanay - 98, 9%, Mangistau - 97.6%, Pavlodar - 96.6%,
regions and Almaty city - 98.5%;

In a number of regions, the frequency of diagnosis of stage I-Il CC was below the national average
(88.1%) - in Akmola - 76.2% (2021 - 73.6%) - the worst result in the country, in Karaganda - 77, 2%,
Zhetysu - 82.9%, Abay - 83.8%, Kostanay - 84.3%, Aktobe - 85.5%, West Kazakhstan - 85.7%, Pavlodar -
81.3%, while that in the Atyrau region - 100.0% result.

The proportion of stage IV CC is higher than the national average (2.7%) in the following regions:
the worst result is in Zhetysu (6.1%), above the national average in Karaganda - 5.1% (2021 - 5.6%),
Akmola - 4.8% (2.3%), Kostanay - 4.5% (4.4%), North Kazakhstan - 3.9% (7.4%), Almaty - 3.7 % (5.1%),
Zhambyl - 2.9% (0.0) regions, cities Almaty — 3.6% (1.8%) and Shymkent — 3.8% (5.9%). The lowest
neglect is in the East Kazakhstan region - 1.0% (0.7%).

Late diagnosis rates (lll-1V stages) for CC are above the national average - 11.9% (15.4% in 2021)
were noted in Akmola - 23.8% (2021 - 26.4%,) - worst result, Karaganda - 22.8% (35.2%), Pavlodar -
18.8% (20.8%), Zhetysu - 17.1% (24.2%), Abay - 16.2% ( 12.8%), Kostanay - 14.6% (15.6%), Aktobe -
14.5% (9.6%), West Kazakhstan - 14.3% (32.4%) regions. The lowest neglect is in the Mangistau region -
6.0% (20.8%).

Across the country, the five-year survival rate of patients with CC registered in 2018 was 59.9% in
2022, with a decrease from the level of 2021 (67.5% for those registered in 2017), and with a significant
range in by region, from the maximum — 72.9% (2021 — 70.7%) in the North Kazakhstan region, to the
minimum — 34.9% (64.4%) in the Atyrau region [5].

CC screening is a periodic, comprehensive examination of women of a certain age group as part of
a special medical program to prevent and reduce incidence and mortality from CC.

Type of screening - population. The purpose of screening is to identify pre-invasive diseases of the
cervix with subsequent recovery. The screening method is a cytological examination of a smear for
oncocytology from the cervix (traditional and liquid cytology). Coloring according to the "Papanicolaou
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test” (Pap test). Interval - 1 time in 4 years. Target group: women aged 30-70 years who are not registered
in the dispensary for CC. The expected results are a decrease in incidence and mortality from CC.

Screening steps:

1) Preparatory - formation of target groups, information support and invitation to screening. The
preparatory stage is carried out by the nurses of the primary health care organization responsible for
preventive measures and includes: annual compilation of a list of women subject to screening in the
coming year by November 15 of the current year, followed by monthly correction; informing target
groups of the female population about the need for screening, screening invitation; ensure timely
screening.

2) Screening - filling out a statistical card of a preventive medical examination (screening) of an
outpatient (form 025-08/y), a register of patients subject to cytological screening and taking material
for cytological examination from the cervix. The screening examination of the target groups of the
female population is carried out by a specially trained midwife of the primary health care organization.

3) The final one is obtaining the results of cytology, informing the woman and developing further
management tactics, fill out accounting and reporting statistical documentation. Responsible for the
final stage of screening is the obstetrician-gynecologist of primary health care [6].

Cytological screening of CC is a complex of organizational and medical measures aimed at early
detection of precancerous and neoplastic diseases of this localization and at reducing the mortality of
this cohort of patients. For traditional cytology, a smear containing 8-12 thousand cells of stratified
squamous epithelium (including cells of metaplastic epithelium) is considered adequate; for liquid
cytology - 5 thousand cells. For both methods, the number of cells of endocervical epithelium and/or
metaplastic epithelium (from the transformation zone) must be at least 10 (single or in clusters). If more
than 75% of the cells of the stratified squamous epithelium are covered with erythrocytes, leukocytes,
etc., then the quality of the smear is considered unsatisfactory.

Interpretation of the results of a cytological study is carried out according to the Bethesda-
terminology cytological system:

Intraepithelial changes and malignant processes are absent (NILM). This group includes cytological
conclusions about the normal state of the epithelium, as well as the presence of various non-neoplastic
diseases. Normally, squamous epithelial cells, groups of cells of columnar epithelium and metaplastic
epithelium, a small number of leukocytes, and rod/mixed microflora are found in preparations. In the
presence of non-neoplastic processes, their nature and, if possible, the cause are specified: atrophic
changes, reactive changes associated with inflammation, including typical regeneration. In addition, the
presence of microorganisms is indicated: Trichomonas vaginalis, fungi, morphologically corresponding to
Candida spp., bacterial vaginosis, cellular changes corresponding to the defeat of Herpes simplex virus,
squamous epithelial cells with atypia of unknown significance (ASC-US), squamous epithelial cells with
atypia of unclear significance, not excluding the presence of a high degree of intraepithelial changes
(ASC-H). Low-grade squamous intraepithelial changes (LSIL) include lesions associated with HPV and CINI,
high-grade squamous intraepithelial changes (HSIL) include CINII, CINIll, carcinoma in situ and cases
suspected of invasion, squamous cell carcinoma, cervical (glandular) epithelium with atypia of unknown
significance, cells of the cervical (glandular) epithelium, possibly neoplasia, endocervical adenocarcinoma
in situ, endocervical adenocarcinoma, endometrial adenocarcinoma, secondary adenocarcinoma,
unclassified carcinoma, other malignant tumors.

There are certain features when taking material for oncocytology: firstly, the examined woman
should be informed about the exclusion of sexual intercourse, vaginal manipulations, including douching,
baths, tampons, etc. 2 days prior to sampling. Taking material for cytological examination is carried out
by the midwife of the examination room of the department of medical examinations of the primary
health care organization: the traditional method (2 glasses - with obligatory fixation in 96% alcohol, it is
preferable to use glass slides with a polished edge, which are easily marked) or the liquid cytology method
(one container with stabilizing liquid ); the code or surname of the patient, identical to the code and
surname in the form for sending material for cytological examination, should be clearly marked on the
glasses or container [6].

At the same time, when using the traditional method, the biomaterial is delivered to the cytological
laboratory as soon as possible after its collection in specialized containers for glass slides with 96%
alcohol. If there are visible visual changes in the cervix, then the material is taken from the woman and,
without waiting for the results, she is referred for an examination by an obstetrician-gynecologist.

A cytological study is carried out in centralized cytological laboratories at oncological institutions,
where an archive of cytological preparations of patients involved in the screening examination is formed,
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regardless of the result, for a period of at least 10 years with the formation of a computer database.

What material and technical equipment is required to take material for a Pap test? It is as follows:
soap and water for washing hands, a light source for cervical examination, a gynecological chair, a
disinfected speculum and gloves, an Eyre spatula, a glass slide and a marking pen, a container with a
stabilizing solution for liquid cytology, a fixative solution (96% alcohol), a container with warm water for
lubricating and warming the vaginal mirrors, a 0.5% chlorine solution for disinfecting gloves and
instruments, or another approved for this purpose. And, of course, the registration form itself.

For carrying out liquid cytology, you additionally need: a disposable cervix brush, a container with
a stabilizing solution for liquid cytology, and a fixing solution.

At the same time, a smear for oncocytology cannot be taken: during menstruation, earlier than 48
hours after sexual contact or after using lubricants, vinegar or Lugol solution, tampons or spermicides,
after vaginal examination or douching, and also during the treatment of genital infection.

Now, regarding the results of CC screening. In 2022, 771,282 women of the target group aged 30
to 70 years were examined during cytological screening (in 2021 - 757,454).

During cytological screening in 2022, 392 cases of cervical cancer were identified (319 in 2021).
The detection rate increased from 0.42 to 0.51 per 1000 women examined

High detection of CC during screening is ensured in Aktobe, Almaty, Atyrau, East Kazakhstan,
Kyzylorda, Pavlodar, North Kazakhstan, Turkestan regions and Shymkent city. The detection rate in these
regions ranges from 0.55 to 1.59 per 1000 women examined. The best indicator is in Atyrau region - 1.59.
Compared to 2021, there is an increase in detection in 10 regions, with the exception of Akmola, Aktobe,
Zhambyl, Kostanay, Mangistau, North Kazakhstan regions and Shymkent city. The worst result in Astana
is 0.15 per 1000 women examined [5].

Cytologically, cervical precancer was detected in 1.16% of those examined (2021 — 0.99%). The
detection rate of precancer below 0.6% (the planned indicator for 2022, according to the Comprehensive
Plan) was noted in Aktobe, Karaganda and Kostanay regions.

A high proportion of stage | CC (70% or more) was detected in 6 regions of the country (in 8 in
2021): Kostanay, Mangistau (94.7% - best result), North Kazakhstan, Turkestan regions, cities Almaty
and Astana. Low levels of early detection of CC (below 50%) were not observed in any region.

Localized processes (stages I-Il) were identified in 99.2% of all cases of detected cancer (96.5%). In
the Akmola and Karaganda regions, cases of CC were identified not only in localized, but also in
widespread stages of the process. A total of 3 cases of CC in stage Il and no cases in stage IV were
identified (11 and 0, respectively) [5].

BC ranks first in the structure of the frequency of malignant tumors of both sexes in the population
with a share of 14.7% (2021 - 15.4%). This situation has been stable since 2004, in addition, BC ranks
first and remains consistently in this position in the structure of female oncopathology. The incidence of
BCin 2022 in the country as a whole increased to 26.5 per 100 thousand (2021 — 26.3). In the structure
of cases, BC occupies the 1st ranking place in the vast majority of regions and cities of the country, except
for three: Akmola, Kyzylorda and North Kazakhstan regions, where lung cancer takes the 1st ranking
place [4].

Above the national average - 26.5 per 100 thousand of us. — incidence of BC in 10 regions of the
country: Abay — 33.3, Akmola — 32.7 (2021 — 29.8), East Kazakhstan — 44.7 (39.9) — the highest level,
West Kazakhstan — 31.2 (28.4), Karaganda — 40.2 (40.1), Kostanay — 37.5 (35.8), Pavlodar —43.2 (47.4),
North Kazakhstan — 34.7 (38.2) regions and Almaty city — 35.4 (34.5), Astana city — 31.5 (28.4). Below
average indicators per 100 thousand of us. in Aktobe - 21.6 (24.3), Almaty - 21.9 (17.7), Atyrau - 22.8
(15.7), Zhambyl - 14.2 (15.1), Zhetysu - 22.8, Kyzylorda - 14.6 (14.4), Mangistau - 14.7 (17.3), Turkestan
- 11.3(11.7) regions and Shymkent city - 14.9 (21.9) [5].

BC ranks third in the structure of causes of death from malignant tumors in the population of both
sexes for the thirteenth year in a row, amounting to 8.1% in 2022 (2021 — 8.7%). In the republic as a
whole, mortality from BC decreased by 13.0%, from 6.2 to 5.4 per 100 thousand people.

The regions where mortality from BC is higher than the national average include: Abay - 10.1 per
100 thousand people (maximum level), East Kazakhstan - 8.0 (2021 - 8.5), Pavlodar - 7.1 (10.0), North
Kazakhstan - 7.0 (11.4), Kostanay - 6.9 (7.5), Akmola - 6.5 (8.2), West Kazakhstan - 5.7 (6.9), Zhambyl -
5.5 (4.8) and Astana city — 6.3 (6.6), Almaty city — 6.6 (9.5). The indicators are significantly lower in
Aktobe - 4.5 (3.5), Almaty - 4.5 (5.8), Zhetysu - 4.0, Atyrau - 3.7 (3.0), Kyzylorda - 4.4 (4.1), Turkestan -
3.6 (3.6), Mangystau regions - 2.7 (3.6) - the lowest level [5].

Mass screening to identify BC patients should mainly involve healthy women without any signs of
the disease or symptoms. Screening not only helps to detect hidden forms of cancer that can be treated,
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but also has psychological value for women. As a result of screening, women are convinced that they do
not have BC, and this is the most important potential success of such programs. While the ultimate goal
of screening is to reduce BC mortality, its immediate goal is to detect cancer before clinical
manifestation. However, BC is a heterogeneous disease, which can significantly affect the effectiveness
of screening. Screening models for BC are usually based on the fact that the majority of detected tumors
are invasive cancers in the early stage of progression. In addition, it must be taken into account that the
detection of cancer (or its precursors) before clinical manifestation increases the risk of false positive
diagnosis [7,8].

Mammography has a sensitivity of 95% and a specificity of 97%. These indicators decrease when
examining women with denser mammary glands (young age, use of hormone therapy), with low quality
mammography, and also with insufficient qualifications of the radiologist. Detection of high-grade
invasive cancer by screening, when the tumor is not yet detected by clinical examination (palpation),
means the possibility of reducing mortality from BC [9].

Preventive screening for early detection of BC in the Republic of Kazakhstan includes [10]:

1) mammography of both mammary glands in two projections - direct and oblique in the
mammography room of the city, district polyclinic (mobile medical complex). All digital mammograms in
the presence of a system for archiving and transferring medical images are copied to CDs and other
electronic media and transferred to the server of the mammography room of the Cancer Center using
specialized licensed software integrated between medical organizations; in case of impossibility of digital
transmission - they are printed on X-ray film at a scale of 1:1 - 100% (1 patient - 1 set - 2 or 4
mammograms) with subsequent transfer to the mammography room of the Cancer Center;

2) interpretation of mammograms according to the BI-RADS classification (MOt, MOd, M1, M2, M3,
M4, M5) by two or more independent radiologists of the same medical organization - double reading or
different medical organizations: a radiologist of the mammography room city, district polyclinic (mobile
medical complex) - the first reading, and the radiologist of the mammography room of the Cancer Center
- the second reading;

3) in-depth diagnostics - targeted mammography, ultrasound examination (hereinafter -
ultrasound) of the mammary glands, trepanobiopsy, including under ultrasound or stereotaxic control
for histological examination, which is carried out in case of detection of pathological changes on
mammograms (M0d) in the mammography room of the Cancer Center.

@ Anaverage medical worker or a responsible person of the organization of outpatient care sends
the patient for mammography to the district, city polyclinic.

@ The X-ray laboratory assistant of the mammography room of the city, district polyclinic (mobile
medical complex) performs mammography, fills out a referral for double reading of mammograms and
transmits the referral through information interaction.

@ Radiologist of the mammography office of the city, district polyclinic (mobile medical complex):
fulfills the requirements for the safety and quality of mammographic examinations; evaluates the quality
of the images provided and the correctness of the installation; performs repeated mammography in the
MOt category (technical errors of mammography); determines the radiological density of the mammary
glands on the ACR scale (A, B, C, D) indicating this parameter in the study protocol; conducts the first
reading of mammograms with interpretation of the BI-RADS classification results. In the M0Od category
(undetermined or suspicious radiological changes requiring additional examination), the study protocol
indicates the predominant pathology: education, asymmetry, violation of architectonics,
microcalcifications; sends mammograms, electronic copies of mammograms through the archiving
system and transfer of medical images to the workplace of the mammography office of the Cancer
Center together with directions for double reading of mammograms,; directs low—dose computed
tomographic images through the system of archiving and transferring medical images to the workplace
of the computer tomography office of the Cancer Center together with copies of images recorded on CD-
ROMs or other electronic media and directions for double reading.

@ The radiologist of the mammography room of the Cancer Center: evaluates the quality of the
provided images and the correctness of the styling. Viewing digital x-ray images transferred to the server
or on digital media (CD, DVD) is carried out on a monitor for interpreting digital x-ray images with a
resolution of at least 5 megapixels, which has a certified grayscale transmission in accordance with the
DICOM standard; conducts a double (second) reading of mammograms with the interpretation of the
results according to the BI-RADS classification, using, if necessary, archival images. Organizes the third
reading according to indications. With double reading, an independent interpretation of the images is
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carried out (blinding method - the second radiologist does not know the results of the first reading); in
the MOm category (technical errors in mammography), recommends repeat mammography; in the M0Od
category (uncertain or suspicious radiographic changes requiring additional examination), the study
protocol indicates the predominant pathology: education; asymmetry, violation of architectonics,
microcalcifications; recommends that the outpatient care organization, according to indications, invite
the patient for in-depth diagnostics (targeted mammography, ultrasound of the mammary glands,
trephine biopsy, including under ultrasound or stereotaxic control, followed by histological examination
of the material); collects and archives all mammograms (films and electronic media) made as part of the
examination. The shelf life of mammograms is at least 3 years after leaving the age subject to a screening
study; the results of the double (second) reading are transferred to the outpatient care organizations
through information exchange.

& Indications for in-depth diagnostics are the conclusions of double reading mammograms MOd
(uncertain or suspicious X-ray changes requiring additional examination).

@ In-depth diagnostics is carried out in two stages. At the first stage, ultrasound is performed,
according to indications, targeted mammography, possibly with an increase (with asymmetry, violation
of architectonics and the presence of microcalcifications). When visualizing a suspicious pathology (M4
and M5), the second stage is performed - trepanbiopsy, including under ultrasound control and
stereotaxic control for histological examination.

@ Histological examination is carried out in the laboratory of pathomorphology or pathological
bureau. Morphological interpretation of the biopsy is carried out in accordance with the
recommendations of the World Health Organization.

@ Physician or responsible person of the outpatient care organization:

1) upon receipt of a mammography result according to the BI-RADS classification:

- in case of MOt (technical errors in mammography) - sends the patient for a second X-ray
examination to the mammography room of the city, district polyclinic (mobile medical complex);

- with M0d (undefined or suspicious X-ray changes requiring additional examination) - sends the
patient for in-depth diagnostics to the mammography room of the Cancer Center;

- with M1 (no changes detected) - recommends that the patient undergo a follow-up
mammography examination after 2 years. With radiological density of the mammary glands, C and D are
sent for ultrasound of the mammary glands to exclude a false-negative result of mammography;

- with M2 (benign changes), refer the patient for a consultation with an oncologist (mammologist)
of the clinical diagnostic department, followed by a screening mammography examination after 2 years;

- with M3 (probable benign changes) - sends the patient for short-term dynamic radiation
observation to the local doctor with the recommendation of control mammography or ultrasound in 6
months;

- with M4 (signs that cause suspicion of malignancy), M5 (practically reliable signs of malignancy)
and if it is technically impossible to perform a trepanbiopsy or a biopsy is refused, a referral to an
oncologist (mammologist) of the clinical diagnostic department for dynamic observation and decision on
the verification of the identified pathology;

2) upon receipt of the result of a histological examination:

- benign education - refers the patient to an oncologist (mammologist) of the clinical diagnostic
department for dynamic monitoring, followed by a screening mammography examination after 2 years;

- formation with an indeterminate malignant potential or carcinoma in situ - refers the patient to
the Cancer Center for consultation and treatment, followed by dynamic observation by an oncologist
(mammologist) of the clinical diagnostic department at the place of her attachment;

- malignant neoplasm - refers the patient to the Cancer Center for treatment and follow-up;

3) communicates the results of the screening examination to the patient in any available way (by
telephone, in writing, through electronic means of communication),

4) enters the results of double reading, in-depth diagnostics, histological examination,
recommendations of the radiologist of the Cancer Center mammography room into the information
system.

Establishing the size of the primary tumor is especially important in screening. Tumor size is an
important criterion for evaluating the quality of screening and determining the ability of X-ray
mammography to detect non-palpable tumors. Therefore, it is extremely important that pathologists
measure tumor diameter as accurately as possible. The smaller the size of the primary tumor, the greater
the likelihood of error in determining its size.
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Let's analyze the results of BC screening. Mammography screening identified 1,570 cases of BC in
2022 (1,402 in 2021). The cancer detection rate increased from 1.78 to 1.94 per 1000 examined. The
best result is in the Karaganda region — 2.63 per 1000 women examined. Low detection rate per 1000
examined, compared to the republican average, in Atyrau (1.72), Zhambyl (0.58), Kyzylorda (1.68),
Mangistau (0.42 - worst result), Turkestan (1.22) regions and cities Astana (1.5) and Shymkent (1.58).
Compared to 2021, there was an increase in the detection of BC in 9 regions, with the exception of
Aktobe (decrease from 2.87 to 2.19 per 1000 women examined), Karaganda (from 2.73 to 2.63),
Mangistau (from 1.10 to 0.42), North Kazakhstan (from 3.27 to 2.31), Turkestan (from 1.36 to 1.22)
regions and cities Astana (from 1.54 to 1.50), Almaty (from 2.24 to 2.18) and Shymkent (from 2.35 to
1.58) [5].

In 2022, the proportion of patients identified during screening studies with early stages of BC
(stage 0-1) was 50.2% during screening (in 2021 - 47.9%). A high proportion of stages 0-1 BC (over 50%)
was recorded in 8 regions (in 8 in 2021): Akmola, West Kazakhstan, Karaganda (70.8% - best result),
Pavlodar, North Kazakhstan, Turkestan regions, cities Astana and Shymkent. Low levels of early
detection of BC (below 40%) were noted in Aktobe (19.3% - worst result), Zhambyl (34.8%), Kostanay
(39.5%), Mangistau (27.3%) regions and Almaty city (37.3%). Localized cancer (0-1 and Il stages)
amounted to 96.2% (2021 - 95.5%), while not a single case was detected in stages lll-1V in Atyrau, West
Kazakhstan, Zhamby!, Kyzylorda, Mangistau, Pavlodar regions, cities Astana and Shymkent. A total of 46
cases of breast cancer in stage Ill and 14 in stage IV were identified (52 and 11, respectively) [5].

Epidemiological indicators of CRC in the form of colon cancer and colorectal cancer are considered
separately for objective reasons.

Colon cancer with a specific gravity of 5.53% (2021 - 5.2%) in the structure of oncopathology of
both sexes of the population has risen to 5th place, in men it remains in 6th place - 5.8% (5.5 %), for
women - in the 5th - 5.3% (4.91%) The incidence rate of cancer of this localization in the country in the
reporting year increased from 8.8 to 9.95 per 100 thousand population.

The incidence of colon cancer in 10 regions is higher than the national average - 9.95 per 100
thousand population: Kostanay - 20.7 (2021 - 15.9), Pavlodar - 18.8 (15.3), North Kazakhstan - 18, 0
(12.7), East Kazakhstan - 16.9 (13.4), Karaganda - 15.4 (15.0), Akmola - 14.6 (10.2), West Kazakhstan -
11.0(10.1), Abay - 10.0 (9.0) regions and cities Almaty— 12.8 (12.1) and Astana— 10.5 (9.0). As in 2021,
colon cancer was detected much less frequently in Turkestan - 3.1 per 100 thousand population (2.7),
Kyzylorda - 4.1 (4.6), Zhambyl - 5.5 (5.8), Almaty - 6.3 (4.7), Zhetysu - 6.4, Mangistau - 6.8 (4.9) regions
and Shymkent city - 5.0 (4.0) [5].

Rectal cancer in the structure of malignant neoplasms of both sexes retains 7th place in rank with
a specific gravity of 4.9% (2021 -4.92%), but in men it dropped from 4th to 5th place - 6. 1%, for women
— from 9th to 10th —4.0%. The incidence rate per 100 thousand population increased from 8.4 to 8.8.

A high incidence rate was recorded in Kostanay - 17.8 per 100 thousand population (2021 - 16.2),
East Kazakhstan - 17.7 (13.9), North Kazakhstan - 15.6 (15.1), Pavlodar — 14.9 (18.1), Karaganda — 13.3
(11.7), Abay — 12.9, West Kazakhstan — 12.9 (9.8), Akmola — 10.3 (13.1) regions and Astana city — 10.3
(9.0). Traditionally, a low incidence of rectal cancer is observed in Mangistau - 3.1 (2.8), Turkestan - 3.3
per 100 thousand population (2.7), Zhambyl - 3.7 (5.1), Kyzylorda - 4, 1 (5.3), Almaty — 5.3 (5.6) regions
and in Shymkent city — 5.5 (5.0) [5].

Rectal cancer in the structure of causes of death from malignant neoplasms of the population of
both sexes in 2022 remained in 5th place with a share of 5.41% (2021 — 5.41%). In the republic as a
whole, the mortality rate from this form of cancer was 3.6 per 100 thousand population (3.87).

The mortality rate per 100 thousand population was higher than the national average in East
Kazakhstan - 7.8 (2021 - 8.6) - the maximum level, Pavlodar - 7.5 (7.6), Abay - 5.9, North Kazakhstan -
5.8 (4.3), Kostanay - 4.9 (4.9), West Kazakhstan - 4.8 (4.2), Karaganda - 3.8 (5.2) regions. Below the
national average - 3.8 per 100 thousand population, mortality in Aktobe - 3.2 (4.1), Almaty - 2.6 (2.6),
Atyrau- 2.5 (3.4), Zhetysu - 2, 6, Zhambyl - 3.3 (2.7), Turkestan - 2.1 (1.6), Mangistau - 1.9 (1.2), Kyzylorda
regions - 1.8 (2.1) - the lowest figure, and cities Almaty — 3.7 (4.3), Shymkent — 2.6 (2.1).

Colon cancer in the structure of causes of death from malignant neoplasms of the population of
both sexes in 2022, as in 2021, ranks 6th, with a share of 5.2% (2021 — 5.0%). At the same time, the
mortality rate in the country decreased by 5.6%, from 3.6 to 3.4 per 100 thousand population.

Mortality rates in 10 regions are higher than the national average: East Kazakhstan - 7.1 per 100
thousand population (2021 - 5.1) - maximum level, Pavlodar - 5.6 (6.0), Kostanay - 5.3 (5.6), Akmola —
5.2 (3.8), Abay — 5.1, Karaganda — 5.1 (5.6), West Kazakhstan — 4.8 (4.4), North Kazakhstan — 4.8 (5.0)
regions and cities Astana — 3.6 (2.7), Almaty — 4.5 (5.3). Low mortality rates from colon cancer were
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noted in Kyzylorda - 1.2 per 100 thousand population (2.7) - the best result, Turkestan - 1.3 (1.7),
Mangistau - 1.6 (2.6), Aktobe — 2.0 (2.5), Zhetysu — 2.4, Zhambyl - 2.5 (3.7), Atyrau — 2.5 (1.8), Almaty —
2.6 (1.8) regions and cities Astana — (2.7), Shymkent — (2.4).

For colon cancer (94.0%) - 100% verification level was achieved in 3 regions (Abay, Almaty and
Turkestan regions), high rates in the Astana city (98.5%), Shymkent city (98.0%), Zzhambyl (98.4%),
Atyrau (98.2%) regions, low — in Akmola region (86.7%), Almaty city (84.3%), in the Kyzylorda region
(61.8%) — the worst result since 2017.

For rectal cancer (97.4%) - in 6 regions there is a 100% verification level, the worst level is still in
the Kyzylorda region - 85.3%, lower than the republican average in the Akmola region - 92.6%, Aktobe
region - 96 .8%, Mangystau region - 87.0%, Pavlodar region - 95.3%, Almaty city - 93.2% [5].

The frequency of diagnosis of stage I-Il rectal cancer, as a visually accessible localization (68.9% -
national average) in the regions, was: in Akmola - 34.6% - the worst result, as in 2021, in the country (
2021 -44.1%), Mangistau - 47.8%, Abay - 53.9%, West Kazakhstan - 59.1%, Almaty - 66.2%, Zhetysu -
68.6%, Karaganda - 65, 7% regions and Shymkent city - 62.9%.

For colon cancer (52.4%), early diagnosis rates are higher in Pavlodar (65.9% - best result), Abay,
Aktobe, Atyrau, East Kazakhstan, Zhambyl, Zhetysu, Karaganda, Kostanay, Pavlodar, North Kazakhstan,
Turkestan regions and Shymkent. The lowest figure (23.5%) is in the Kyzylorda region.

For colon cancer (17.3%), the rates of neglect at stage IV are higher - in Akmola - 31.0% - the worst
result (2021 - 20.3%), Zhetysu - 27.3%, Abay - 23.1% , Turkestan - 22.2% (29.1%), Karaganda - 28.1%
(28.6%), West Kazakhstan - 18.8% (8.2%), Mangistau - 17.6% (19 .4%) regions and cities Astana - 18.0%
(22.9%), Shymkent - 20.0% (22.7%). The lowest level of neglect is 2.9% in the Kyzylorda region (7.9%).

The proportion of stage IV in rectal cancer (13.1%) is higher in Akmola - 29.6% - the worst result
(2021 - 19.4%), Abay - 19.7%, Kyzylorda - 17.6% ( 9.1%), Karaganda - 16.9% (28.4%), Almaty - 15.6%
(17.0%), Kostanay - 14.8% (11.1%), Zhambyl - 13.3 % (13.6%) regions and Shymkent city - 14.5%
(12.5%). The lowest level of neglect - 6.0% - is in the Atyrau region (12.5%).

Late diagnosis of rectal cancer as a visually accessible localization (stages IlI-1V) in 2022 amounted
t031.1% (in 2021 - 33.5%).

For rectal cancer, the level of neglect is higher than the national average - 31.1%, the indicators in
Akmola - 65.4% (2021 - 55.9%) - the worst result in the country, Mangistau - 52.2% (38.1%), Abay —
46.1% (30.6%), West Kazakhstan — 40.9% (25.4%), Karaganda — 34.3% (46.5%), Almaty — 33.8% (35.7
%), Zhetysu - 31.4% (34.1%) regions and Shymkent city - 37.1% (42.9%). The lowest neglect is in the
Atyrau region - 12.0% (17.5%).

In the country as a whole in 2022, the five-year survival rate of patients with CRC registered in
2018 decreased to 40.4% (2021 - 52.9% for those registered in 2017); there is a significant dispersion of
indicators by region, from maximum — 56.1% (47.5%) in the Kyzylorda region, to minimum — 24.3%
(51.5%) in the Aktobe region [5].

Screening of CRC screening is the systematic use of screening studies in an asymptomatic
population. The purpose of screening is to identify people with abnormalities suggestive of CRC. These
persons in the future need additional examination to clarify the diagnosis. Opportunistic screening is the
non-systematic use of screening tests in routine medical practice. A screening program is much more
challenging than an early detection program. At the same time, the success of the screening program is
largely determined by the awareness of the population and medical workers about the possibilities of
early diagnosis of CRC. The feasibility of a screening program is determined by several factors that relate
to the disease being screened, the screening test, the characteristics of the population, and the
characteristics of the healthcare system.

The first factor is that the disease must be well understood, common enough in the target
population to justify screening, have a recognizable early stage; treatment of the disease at an early stage
should be more effective than at a later stage.

The second is that the test should be characterized by sufficient sensitivity, i.e. the ability to detect
cancer among people with the disease, sufficient specificity - the probability that among people who do
not have a disease, the test result will be negative; have a high positive predictive value (positive
predictive value) or, in other words, the likelihood that people with a positive test result have the disease;
have a high predictive value of a negative result (negative predictive value), i.e. the likelihood that people
with a negative test result do not have the disease, security, low cost; and acceptability - the likelihood
that people for whom this test is intended will agree to the examination (which to some extent depends
on the awareness of the population about the possibilities and importance of early diagnosis).

The third factor is that the healthcare system should be ready for maximum screening test
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coverage of the target group, have the resources to confirm the diagnosis, appropriate treatment and
follow-up of people with positive test results, and regularly conduct screening tests at reqgular intervals.
At the same time, the benefits of screening must outweigh the potential physical and psychological harm
and justify the financial costs of its implementation [11].

The factors most significant for the development of CRC are:

- the presence of chronic inflammatory bowel diseases, adenomatous polyps, cancer of other
localization, etc.;

- family history (presence of one or two first-degree relatives with CRC or familial diffuse intestinal
polyposis);

- the age of men and women over 50 years old, taking into account the fact that more than 90%
of patients with colorectal cancer are people of this age (medium risk).

Age, regardless of gender, is an important risk factor for CRC. After the age of 50, the incidence of
CRC increases from 8 to 160 per 100,000 population. Thus, people who have reached the age of 50, even
in the absence of symptoms, constitute a moderate risk group for CRC.

The second category of increased risk of CRC (20%) is made up of persons with a genetic and family
predisposition, suffering from chronic inflammatory bowel diseases, diffuse familial polyposis.

The high-risk CRC group is determined by the so-called Amsterdam criteria (the presence of
malignant tumors in two generations, the presence of cancer in a first-line relative under the age of 50
years), in this case, CRC screening should be carried out after the age of 30 years [12].

The degree of individual risk of developing CRC is determined before screening to select the scope
of studies and the frequency of their conduct.

The interval for oncological colorectal screening is 1 time in 2 years, target group: men and women
aged 50-70 years, with the exception of persons registered at the dispensary for CRC and colon polyposis.
At the same time, when forming the target group, one should take into account the absence of severe
concomitant diseases, such as the presence of a common malignant neoplasm, cerebrovascular diseases
in the stage of decompensation, chronic obstructive pulmonary disease with respiratory failure, cirrhosis
of the liver, myocardial infarction with congestive heart failure, diabetes mellitus with vascular
complications. and others, which are highly likely to lead to death in the next 10 years.

The first step in screening for CRC is the fecal occult blood test (FOBT). Traditionally, such methods
include a benzidine test for occult blood in the feces. This is a biochemical method based on the
assessment of pseudoperoxidase activity of hemoglobin. There is ample evidence that invitation to guaiac
FOBT screening (gFOBT) reduces CRC mortality by approximately 15% in age-matched average-risk
populations.

To ensure the effectiveness of screening with gFOBT, the interval for screening under the national
screening program should not exceed two years. To date, there is an immunochemical FOBT method -
iFOBT, which is superior in efficiency to gFOBT in terms of the probability of detecting adenoma and
cancer. iFOBT has improved analysis performance compared to grOBT.

Immunochemical (immunochromatographic) examination of feces for occult blood - iFOBT or
hemocult test is carried out for all men and women of the target group using an express method, which
allows you to get a result within 3-5 minutes, without the participation of a medical worker. However,
the evaluation of the test is carried out only by a medical worker in the PHC preventive department.

With a positive analysis of feces for occult blood, the second stage of colorectal screening is
performed, which consists in endoscopic examination of the colon - total colonoscopy [6]. At the same
time, in this case, this medical manipulation is of a therapeutic and diagnostic nature, since it allows one-
stage removal of adenomatous polyps, which, according to various authors, occur in every third subject
after 50 years of age. At the same time, women have 20% fewer polyps than men, but they have more
right-sided lesions, which are more difficult to detect using fecal blood tests, because they are less
traumatic [13,14].

What results were obtained from screening for CRC? In 2022, 937,859 men and women of the
target group aged 50 to 70 years were examined during colorectal screening (in 2021 - 920,640) [5].

Colorectal screening revealed 325 cases of colorectal cancer in the reporting year, which is 114
cases more than in the previous year (211 cases). The detection rate increased from 0.23 to 0.35 per
1000 patients examined. Low detection of colorectal cancer was noted in Zhambyl, Karaganda,
Kostanay, Kyzylorda, Mangistau, Turkestan - the worst result, East Kazakhstan regions, Astana city - from
0.07 to 0.30 per 1000 examined. The best result is in the North Kazakhstan region — 0.81 per 1000
examined. Compared to 2021, there was a decrease in the detection of colorectal cancer per 1000 people
examined during screening in Karaganda (from 0.22 to 0.2 1), Kostanay (from 0.29 to 0.28), Mangistau
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(from 0.20 to 0.12) regions and Astana city (from 0.20 to 0.19).

Colon precancer (adenoma detection rate) was detected in 27.5% of patients who underwent
colonoscopy (2021 — 22.8%). The detection rate of precancer in Akmola, Aktobe, Almaty (8.5% is the
worst result), West Kazakhstan, Zhambyl, Kostanay, Kyzylorda, Mangistau, Pavlodar, North Kazakhstan,
Turkestan regions and cities is lower than the national average Astana and Shymkent. The best result is
36.2% in Almaty city. It should be noted that the planned indicator for the detection of precancer of the
colon and rectum in the country for 2022, according to the Comprehensive Plan, was 23.0% and was
achieved.

In 2022, the proportion of patients identified during screening studies with early stages of
malignant neoplasms (stages 0-1) was 26.2% during colorectal screening (in 2021 -27.5%).

High early detection of colorectal cancer (above 30%) was noted in Akmola, West Kazakhstan,
Karaganda, Kostanay, Kyzylorda, Turkestan regions and Astana city (57.1% - the best result). Not a single
case of early cancer has been identified in the Mangistau region. Cases of cancer in stages Ill-|V detected
during screening were registered in Akmola, Aktobe, Almaty, West Kazakhstan, Zhambyl, Karaganda,
Kostanay, Mangistau regions and Almaty city. A total of 21 cases of colorectal cancer in stage lll and 3
in stage IV were identified (in 2021 - 18 and 5, respectively) [5].

The complex analysis carried out allows us to conclude that satisfactory results of cancer screening
can be achieved only with its proper organization, high quality of implementation, active participation in
population screening, the use of highly sensitive tests and instrumental methods of preventive
examination, as well as subsequent accurate diagnosis of identified tumors and timely treatment. High-
quality screening leads to early diagnosis of pedological diseases and malignant pathology in the early
stages, which, in turn, increases the effectiveness of treatment and improves the prognosis of the disease.
Target groups that, for one reason or another, do not participate in screening should be informed that
there are no other methods other than screening that would reduce mortality from malignant
neoplasms. Incidence and mortality rates from cervical cancer, breast cancer and colorectal cancer
clearly reflect the epidemiological situation with this pathology in the regions of our country.
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Abstract

It is known that acute respiratory diseases occupy the first place among acute infectious
pathologies of the respiratory tract in both children and adults. Respiratory viruses can cause
exacerbations of chronic diseases of the respiratory system, in particular bronchial asthma and
chronic obstructive pulmonary disease. It has been proven that damage to the bronchial mucosa
by viruses leads to an increase in its permeability to allergens and pollutants, increased production
of biologically active substances, which leads to an exacerbation of the disease. Currently, herbal
remedies are actively used to treat acute inflammatory diseases of the respiratory tract. The group
of flavonoids (plant pigments) consists of 75% curcumin. Curcumin is a component of the spice
turmeric, which is obtained from the rhizome of the perennial tropical plant Curcuma longa L.
Currently, a large amount of experimental data has been accumulated that confirm that the main
component "curcumin” has high biological activity and a wide spectrum of action. It seems possible
to formulate the main pharmacological properties and therapeutic potential of curcumin:
antibacterial, antiviral, antifungal, antiparasitic action. Bactericidal and bacteriostatic activity of
curcumin against some bacteria has been discovered. From the analyzed literature data it follows
that flavonoids are promising natural polyphenolic compounds with broad biological activity,
which determines their value for more in-depth pharmacological studies and the development of
new advanced drugs on their basis. The flavonoids can be recommended for chemical modification
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in order to obtain highly active compounds with antioxidant, antiallergic, anti-inflammatory,
cardioprotective and antitumor activity.

AHHOMAuus

V38eCcmHo, 4mo 0Cmpbie pecnupamopHble 3ab0/1eBaHUs) 3aHUMArom NepBoe Mecmo cpeou
ocmpol UH@geKuyuoHHold namosioeuu ObixamesibHbIX nymed Kak y demed, mak U Yy B3pPOC/biX.
PecnupamopHbie  BUPYCbl  MO2Yym  Bbi3bIBAMb 0OOCMPEHUs  XPOHUYeckux 3abosesaHud
obixamesibHol cucmembl, 8 YACMHOCMU XPOHUYecKol obcmpykmusHoU 60ne3HU se2kux. B
Hacmosiuee Bpemsi ¢umonpenapamsl aKMUBHO UCNOJIb3YKOMCS O/ JleYeHUss OCMPbIX
BocnasaumesibHbix 3a6osesaHuli ObixamesibHbix nymed.

[pynna ¢aasoHoudos8 (pacmumesibHbIX NueMeHmoB), cocmoum Ha 75% u3 KYpKYyMUHA.
KYpKYMUH 518/15emcsi KOMNOHEeHMOM NPSIHOCMU KYPKYMd, KOMOPYH NOJIYYarom U3 KOPHesuWd
MHO20/1eMHe20 mponuvyecko2o pacmerus Kypkyma onuHHas (Curcuma longa L.). B Hacmosiuwiee
BpeMsl  HakKonseHo  6o/siblwoe  KOJu4YecmBO  3KCNEepUMEeHMA/bHbIX — OaHHbIX,  KOMOpbIe
noomBsepX0arom, 4Ymo OCHOBHOU KOMNOHEHM «KypKyMuH» obsadaem Bbicokol buosioeudeckol
AKMUBHOCMBbIO U WUPOKUM  cnekmpom  delicmausi.  [lpedcmasnsgemcss — BO3MOXCHbIM
copmyiupoBams 0CHOBHbIE papmakoioeudeckue cBoUCMABA U mepanesmuyeckuld nomeHuuasn
KYDKYMUHQ: aHmubakmepuasabHoe, NPOMUBOBUPYCHOE, npomuso2pubkoBoe,
npomusonapazumapHoe delicmsue. ObHapyxeHa bakmepuuyudHas u bakmepuocmamu4eckas
aKMUBHOCMb KYPKYMUHA B OMHOWEHUU HeKomopbix bakmepud. Y13 NpOaHanu3upoBaHHbIX OaHHbIX
slumepamypsi  c1iedyem, 4mo  ¢IaBOHOUOb!  SB/ISFOMCS  NEePCNeKMUBHbLIMU  NPUPOOHBLIMU
NOMUGEHONIbHBIMU ~ COOUHEHUSMU € WUpoKold  buosioeudeckol  aKmMUBHOCMbHD, — 4YMO
obycnosiusaem ux UeHHocms 019 bosee yenybneHHbIX GapmMakoao2uqeckux ucciedosaHul u
pa3pabomku Ha ux 0CHOBe HOBbIX NepedoBbIX IeKapCMBeHHbIX Npenapamos. @1aBoHOUOb! MOMHO
pekomeHOoBamb 011 Xumuyveckol Moougukauuu C Ueslblo NOJYYeHUs] BbICOKOAKMUBHBIX
coeduHeHull € aHMUoOKcudaHmHol, npomusoasiepaudeckol, NpomuUBoBocNaaUumesIbHoU,
KkapoduonpomeKkmopHoU U NPOMUBOONYX0/1eB00 AKMUBHOCMbIO.

BsedeHue

Vi3secmHo, Ymo ocmpble pecnupamopHsle 3abonesarus (OP3) 3aHumarom nepsoe mecmo cpedu
ocmpoll uH@ekyuoHHoU namoJsio2uu ObixamesbHbix nymed (1) kak y demed, mak uy 83pocbix. OP3 —
2pynna NoJIU3MUOJIo2U4ecKux 3aboeBaHul, BO3HUKAUWUX B pesysbmame sBosdeldcmaus Ha /[l
PAa3/IUYHBIX BUPYCHbIX U 6AKMepuasibHbIX d2eHmoB, MPONHbIX K ObixamesbHoMy 3numesutro. Cpeou
Bupycos npeobsadarom pecnupamopHO-CUHUUMUAIbHBIO BUPYC, BUPYChI 2punnd U Napazpunnd,
adeHoBUPYChl. PecnupamopHblie BUPYChbI MO2YM Bbi3bIBAMb 0O0CMPEHUS XPOHUYECKUX 3abo/esaHull
ObixameJsibHoU Ccucmemsbl, 8 4aCMHOCMU bPOHXUAbHOU acmmbl U XpoHuUYeckol obcmpykmusHoU
bone3Hu neekux. JJokasaHo, Ymo nospexcoeHue supycamu causucmot 060/104ku 6poHxo8 npusooum K
NOBbIWEHU €€ NPOHUYAeMocmu O/ aJiIepeeHoB U NOJIIKOMAHMOB, NOBbIWEHHOU NPOAYKUUU
buosioeu4eckU aKmuBHbIX Beujecms, 4Ymo U npuBooum K obocmpeHuro 6one3Hu. BbobUUHCMBO
Bo36ydumernel bakmepuasbHbix OP3 Bxo0um B8 COCMAB YC/I0BHO-NAMO2eHHOU bakmepuasibHoU
MUKPOQIOpbI, NOCMOSIHHO npebbisarowel 8 [ yenoseka. [losmomy 8 MexaHusme passumusi 3mux
3a60s1eBaHUll NYCKOBBIM U PeUIaroUUM GakmopoM SB/ISeMCs pe3Koe CHUXeHUe ¢akmopos MmecmHou u
obwel 3awumsl 8 pesysibmame Bo30elCmBUs BUPYCOB. [lJaHHAs KauHuYyeckas cumyayuu Habarooaemcs
npu opmMupoBaHuU BUPYCHO-bakmepuaibHbIx accoyuauyud [1].

Bmecme ¢ mem [AIT npedcmasnstom coboU CNOMCHYHO MHO20PYHKUUOHAJIbHYH CUCMEMY.
Cnusucmas obosoyka [][1 nodBepeaemcs HenpepbisHOMY BO30elCmBUL pa3HO06Ppa3HbIX NOMEeHUUA/IbHO
NamoeeHHbIX Bew,ecms, Komopble yesnosek Bobixaem ¢ B030yxom. Cyuiecmayem MHOXECMBO
3aWUMHbIX MEXAHU3MOB, 0NpedesistoWUX CO2PeBaHuUe, YBIaXHeHue u oquujeHue [ om 4yxepooHbIxX
yacmuy. B Hacmosuwee B8pemMs BbIOeSHM MpUu OCHOBHbIX OYULAOWUX MexaHu3ma 0/1s yoadsieHus
UH2AIUPOBAHHbIX U 0eNOHUPOBAHHbIX B LT NpOOYKMOoB: MyKouuauapHsIl KaupeHc (MLK), kawens — npu
HedocmamoyHol 3pdekmusHocmu MLK; anbBeosspHbIl KAUPeHC — yoadsieHue HepacmaBopUMbIX
yacmuy, 0enoHUPOBAHHbIX HA PecNUPAMOPHOU NOBEPXHOCMU JIe2KUX.

MykouyunuapHsIt KAUPEHC — NPOUECC OYULeHUST NYMeM NepemeuseHuUs Cjiu3u pecHuykamu. MLK
cocmoum u3 0BYX COCMABHbIX 4Yacmed: pecHUMYamo2o anndpama MepuyamesibHo20 3numesus u
cekpemopHol cucmembl 1, K Komopol OMHOCSIMCA CeKpemopHble KIemku, 6eKoB0o-C/Iu3ucmabie
Jcene3bl NOOC/IU3UCMO20 C/I0A U Cekpemupyembit umu 10l C/u3u, nokKpbisarouut snumenud Afl.
XKudkocms, Bbicmuaarowas /Al usHympu, cocmoum U3 08yX C/I0eB: C/IU3UCMOo20 C/108 U/u
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nepuuuIuapHol  X#UOKOCMU  (30715), NOKPbIBAOWE20 PeCcHUYKU, U MYyUUHOBO20 CJ/ios  (2enis),
PACNO/Ia2arou[e20csi NoBepx 30/15. [lepuyuiuapHas #uoKocms — 30/b-c/1ol — npedcmassisem cobol
pacmeop C HU3Kol BA3KOCMbH, YMO NO3BOJISeM PecHUYKam Kosebamscs ¢ 6osbwol yacmomod u
3awuuiaem noBepxHOCMb 3NUMEUAsTbHbIX KJeMOK OM BbllUeIeXauje2o MyuuHd. MyyuHossbll c1ol
(2enb-c100) npedcmassieH MyKonpomeuHamu — 2/IUKONPOMeUHAMuU C BbICOKOU MosieKy1apHoU maccod,
BbipabamaeiBaemMbiMu 6OKAA0BUOHbLIMU KemKamu. CMpYKmMypa cekpemupyembix MyyuHOB U XUMUYecKas
Npupooa ux NOBEPXHOCMHbIX 2pyNN ONPeoesistom BS3KOCMb U 31aCMUYHOCMb 6POHXUA/IbHO20 CeKpemad.
Xumuyeckull cocmas eesib-c/ios onpedesisem e20 aHMUMUKPOOHYHO U aHMUBUPYCHYH AKMUBHOCMb 3a
cyem BX00SAUWUX B €20 COCMAB CeKPemopHbIX UMMYH02/106YUHOB (SIgA), auzouuma, AakmogeppuHa u
dpyeux buosoaudecku akmusHbIX sewecms. Hapywerue pabomsi MLK npoucxooum npu 06om
degekme pecHUMYamozo uiu CeKkpemopHoO20 KOMNOHEeHMOB, YMo NPUBOOUM K CHUXEHUH ¢pu3u4eckod,
Xumuyeckol u buonoeudeckol 3awumsl A1 lpu HespdekmusHocmu MKL| Bo3Hukaem Kawless,
obecneyusas oquweHue /1 [2].

Bmecme ¢ mem csiedyem y4umabiBams, YMO Kawleslb S89emcs CUMNMOMOM MHo2ux 3abosiesaHud.
Kawnesol pegiekc uHUGuUpyemcs Npu CMUMyasauyuU 4y8CmBUMesIbHbIX HePBHbIX OKOHYAaHUl pomoBouU
NnoJioCmu, NpUOAMOYHbIX NA3YX HOCA, 20PMAHU, 20/10COBbIX CBSA30K, 2/10MKU, HAPYHCHO20 C/1yXO0BO20
npoxoda, escmaxuesol mpybbl, mpaxeu u ee bugypkauyuu, mecm deseHus 6poHX0B, NAeBPbl, NEPUKAPOd,
ouagpazmel, ducmassHoU Yacmu nuwesooa u xeayoka [3].

[lo OnumesnbHOCMU BbIOeAOM  OCMPbIU  Kawesb NPOoOOTHUMEIbHOCMbO 00 3 Heoess,
XpoHuyeckul — bonee 8 Hedesib u 3amsxHolU —om 3 00 8 Hedesib.

Bmecme ¢ mem crnedyem ommemums, Ymo Haubosiee yacmol npuyuHoUl Kauwias SB8SHMCH Kak
oCmpble, Mak u MHo2ue XpoHu4yeckue 3abosiesaHus ObixamesibHol CUCMeMbI.

BocnanaumernbHbitd omsem ciusucmol obosoyku 1 Ha Bo3oelicmaue supycHol u bakmepuasibHol
¢s10pbl NpuBOOUM K Nepecmpolke 3nUmesnuanbHo20 C/0§ Cau3ucmol 06004KU. 3HAYUMeEsIbHO
Bo3pacmaem Yuca0 OOKAOBUOHbIX KJ/IeMOK, U3MeHemcs @GuU3UKO-XumMuyeckul Ccocmas C/usu,
NOBbILLACMCS ee BA3KOCMb, YMO NPUBOOUM K HAPYWeHUr0 bpoHXUasbHoU npoxoodumocmu. B ¢Ba3u ¢
HexgppekmusHocmbro MLIK Kawesb cmaHoBUMCA OCHOBHbIM MexaHu3mMom oquuieHus Ar1.

HapyuwieHue opeHaxHoU GyHKUUU 6poHX08, CKonieHue BA3K020 bpoHXuaibHo20 cekpema 8 /1
NpUBOOAM K PA30paxeHuro Kauwlesbix peuenmopos mpaxeu u 6poHXos8, Ymo u onpedesigem passumue
Kawis — —  C/IOXHO20 — HepBHO-pesiepmopHo20  MexaHu3ma  3awumsl /M. CkonseHue
MpaxeobpoHXUAIbHOU C/IU3U  BbI3bIBAEM BEHMUAUUOHHbIE HAPYWeHUS, CHUXaemcs MeCcmHas
UMMYHOJ102u4ecKas 3auumsi JJ13a cyem ymeHbleHUs KOHUeHmMpauuu SIgA, 1usoyuma, 1aKkmogpeppuHa
U UHmMepgepoHa. MoBbIeHHas BA3KOCMb C/IU3U NPU 0c/1abyieHuu GyHKLUU pecHumyamoao snumesusi
3amedsnsem ee OBuxeHue no /I, 4mo cnocobcmsyem NOBbIWeHHOU adee3uu NAamo2eHHbIX
MUKPOOP2aHU3MOB U MUKPOOHOU KOIOHU3AUUU. IMUuM GopMUpyemcs BbICOKUU PUCK 3AMAXCHO20
meyYeHuss BOCNAIUMEIbHO20 NPOYECca.

K nepcnekmusHol epynne noJsiugeHosIbHbIX buosioeudecku akmusHbix coeduHeHul (PAC) ¢
pPazHoobpa3zHbIM CNekmMpPom apmakosocudecko2o 0elicmaus omHoOCIm GJ1IaBOHOUOb], KOMOPbIe UIUPOKO
pPAcnNPOCMpPaHeHbl B pACMEeHUSX B Ka4ecmae BMOopUYHbIX NPOOYKmMoB ux memaboiuzma. C xumu4eckol
MOYKU 3peHuss oHU npeocmassigrom cobol Npou3BOOHbIE XpomMaHa (beH30-y-nupaHa) uiu XpPOMOHA
(beH30-y-nupoHa), codepxcaujue B NosoxeHUsx 2, 3 u/unu 4 apusibHbil pacukas, B 0CHOBE CMpPOeHUs
KOMOPBbIX J1exum eHunponaHossid ckenem, cocmoawut uz C6-C3-C6 yenepooHbix eouHuy. Vx
CMPYKMypHoe paszHoobpasue u ¢apmakosiocuyeckass UeHHoCms 06yc108/1uBaem 3HAYUMbIU UHMepec
0718 pazpabomku HA UX OCHOBE HOBbIX PACMUME/IbHbIX J1eKAPCMBEHHbIX Cpeodcms C Hu3kol
MmoKcu4yHocmebro [4]. B nocnedHue 200bi Habsirooaemcs ysesnudeHue KoJudecmad @apmakonelHbix
pacmenud, cooepxawux 8 Kayecmae sedyuied epynnbi bAC ¢asoHoudb! u opyeue nosupeHoIbHbIe
coeduHeHus [5], ymo akmyanusupyem gumoxumuyeckue ucc1e008aHus U NOUCK HOBbIX pACMUME/bHbIX
06bEKMOB C BbIPAXEHHBIMU papMAaKo/i02u4eckumMu 3¢gekmamu 019 mepanuu pas/iudHsix 3aboiesaqud.

Llenb 0630pa: usyqums aumepamypHbie 0aHHbIe UCNO0/Ib30BAHUS GJIABOHOUO0B paCmMuUmMesibHO20
NPOUCXOMOeHUS NPU XPOHUYECKOU Namosioeuu ObixamesibHbix nymed.

Memo0b! uccnedoBaHus — aHau3 Hay4YHbIX UCMOYHUKOB UHGOpMayuu U Hay4Ho-memoouyeckol
JIUMepamypbl, NOCBAWEHHOU U3y4eHuro ¢apmaxkoocudeckux CBOUCMA /1eKapCmBeHHbIX pacmeHud u
2pdekmusHOCMU UX NPUMEHEeHUS NPU XPOHUYECKoU namosio2uu ObixamesibHbix nymed.

BocnanumesibHbIU Npoyecc, pazsusarowsudcs 8 [ npu Bozdeldcmauu pecnupamopHbIX BUPYCOB U
bakmepud, npuBoOUM K BbIPAXEHHOMY HapyweHuto MLIK, noBbiweHuro BA3K0CMU MOKPOMbI, PA38UMUHD
omeka c/u3ucmou 0b6os104KU U NOSIB/ICHUIO peHOMeHa 2uneppeakmusHoOCmU 6pOHX0B, Ymo onpedesigem
HapyuwieHue omKaw/IuBaHuUsi MOKPOMbI. B CBA3U ¢ 3Mum UCNO/Ib30BAHUE MyKOAKMUBHbLIX NPendapamos
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npuopumemHo B8 se4deHuu Kawias npu OP3. VIx npumeHeHue OCHOBAHO HA CNOCOOHOCMU BJIUSMb HA
MOIUUHY 2e/1b-307151 6POHXUAIbHO20 CeKpemd, U3MeHsIMb 20 BA3KOCMb U YMeHbWAamb a02e3UuBHOCMb
3@ c4em NOBbIWEHUS AKMUBHOCMU pecHUmMYamoa2o 3numesus.. B coomsemcmauu ¢ npeob1adarousum
MexaHu3Mom 0elcmBsus MyKOaKmuUBHble JsiekapcmseHHble cpedcmaa (/IC) nodpasdensromcs Ha
OMXapKusarowjue (3KCNeKmMopaHmel), MyKOpe2yssmopbl, MYKOAUMUKU U  MyKOKuHemuku [6]. B
Hekomopol cmeneHu OesieHue MyKOaKMUBHbIX NPenapamos HA 2pynnbl YCJI0BHO, ONpedessoulee
npexe BCe20 npeumyu,ecmseHHbIl MexaHusm dedcmsus JIC 0715 Npasu/ibHO20 UX HA3HAYeHUs B
KOHKpemHoU KuHu4Yeckod cumyayuu.

B Hacmosiujee Bpems cyujecmayem Macca MyKoakmusHbiX JIC, yiydwarouux omkKawiuBaHue
MOKPOMbI. Hekomopble U3 HUX U3BeCMHbI e He 00HO CmoJiemue, OMHOCIMCA K pumonpenapaman,
opyeue — CUHMEe3UPOBAHbI U NPUMEHSHOMCS C cepeduHbl XX cmonemus. Co30aHbl U ycnewHo
NPUMEHSIFOMCS] KOMOUHUPOBAHHbIe MykoakmusHble JIC, 4mo no3sossem 00Cmueamb esademo2o
mepaneBmuYecko2o 3¢pdexkma npu yMeHbUeHUU YUC/1a U KpamHOCMU Npuemd.

Vimeromcsa onpedesieHHble epynnbl nauueHmos (0emu, bepemeHHble, KOpMAUUE U NOXUJIbIe),
uMeroujue NPOMUBONOKA3AHUS K HA3HAYeHUro CUHMe3uposaHHeix JIC. B mepanuu 3mol Kameaopuu
nayueHmMoB Ha3HavyeHue npenapamos pacmumesibHO20 NPOUCXOHCOeHUS NpednoYmumesibHo. Bmecme ¢
mem o4esudeH mom ¢akm, Yymo pacmumesibHbie JIC He UCnosib3ytomcs B JleYeHuU HeOoMJIOM HbIX
cocmosiHul. OHU peKoMeHO0BAaHbI NPU OCMPbIX U 060CMpPeHUU XPOHUYecKux 3aboiesaHuli ObixamesibHou
cucmembl  sleekol U CpedHel cmeneHel msax}ecmu, ad makxe B8 KoMbuHauuu ¢ Opyaumu
Xumuomepanesmu4YeckuMu cpedcmBaamu. B nysibMoHO102UU YCNeWHO UCNO0/Ib3YHOMCS OMXAPKUBArOUUE,
NpomMuBOBOCNAIUME/bHbIE U 6aKkmepuyuoHble cBoUCMBA 1eKApCMBEHHbIX pacmeHud.

[pumeHeHue iekapcmBeHHbIX pacmeHud npu 3abonesarusx [ umeem MHO20BeK0BYH UCMOPULO.
ABuueHHa B KaHoHe o spa4ebHol Hayke, HanucaHHom 8 1012-1024 ee., nodpobHO onuckiBaem
Paz/iuYHbIe 1eKapCmBeHHbIe pacmeHus 018 1edeHus MHo2ux 3aboesaHull. Tak, npu 1€204HbIX 6OIe3HSIX
ABUUEHHA peKoMeHO0BA/T UCNOJIb30BAMb IKCMPAKM CeMsiH NOOOPOXCHUKA, OMBApa MUMbSHA, HACMOU
POMAWKU, ¢heHxess, Macao 38KA/sUNMA U MHO2UX Opyeux JiekapCmseHHbIx pacmeHud. B XVII ..
uzBecmHbIl aHenudckul gapmauesm Hukonac Kannewep 8 Haubosee ussecmHol u 00 Cux NOp
uumupyemod csoell KHuze «[1o/IHbII MPABHUK» onucas se4ebHoe delicmsue MUMbSHA, NPUMEeHeHUe
0mBapa Komopo2o cNOCcobCcmMB0BaAsI0 38aKyauUU MOKPOMbI U ob1e24eHuro ObixaHus [7].

B Hacmoswiee Bpems pumonpenapamai 0Ji5 Ie4eHUs 0OCMPbIX BOCNAAUMEbHbIX 3abonesarudd 1
aKmMUBHO UCNOJIb3YHOMCSH KAk 8 Poccuu, mak u 3a pybexcom. Tak, 8 2014 2. npedcmassieHb! pe3yibmams!
uccaedosanus Y. Du u coasm., 0CywecmaBuBWUX UHmMepsbrouposaHue 17 650 demell (u ux pooumerneli)
U NOOPOCMKOB [epMaHuu, Komopbsie N0OMBepoUsIU BbICOKYHO Yacmomy NPUMEHeHUS J1eKapCmBeHHbIX
npenapamos pacmumesibHo20 NPOUCXoxc0eHus 8 nedeHuu OP3 [8].

PacmumesibHble npenapamsl, 8 COCMAB KOMOPbIX BX00SM MepMONCUC, Oywuyd, MUMbSIH,
6azy/IbHUK, NOOOPOXHUK, asamel, Mamb-U-Mayexd, OMHOCAM K OMXAPKUBAOUIUM JIeKAPCMBEHHbIM
npenapamam pegriekmopHo2o dedcmaus. [1pu UCNOIb30BAHUU BHYMPb OHU BbI3bIBAOM PA30PAXEHUE
peyenmopoB xesyokd, Npu 3mMomM pepeKmopHO YBe/u4UBAemcsl CeKpeyuss bPOHXUA/IbHbIX Heres,
NoBbILAeMCcs AKMUBHOCMb MepuyamesibHO20 3NUMeJIus, YCUUBArOMCS COKPAULeHUS MbIUIL GPOHXOB.
Mokpoma cmaHosumcs meHee B53kol u bonee obusbHOU, U omoesieHue ee ¢ Kauiiem obaeeyaemcs
[Xapkesuy /].A., @apmakonozus (12-e uzd.), M., 2017.].

OO0HUM U3 UCNOJIb3YeMbIX PACMUMEbHbIX NPenapamos 8 edeHuu kawiis npu OP3 asiasemcs
3sKkaban cupon u 38kaban banbsam («3cnapmal mbX», epmaHus). B cocmase npenapama 38kabas
cupon codepxamcs aKkmusHble OelCmByrowUe Bewecmsd — XUOKUe 3KCMPAKmMbl NOOOPOIHUKA
0CMPOJIUCMHO20 U MUMbAHA (Yabpeua).

[1000POXHCHUK U MUMbSIH UMEerom pasHble papMakosio2udeckue caolicmad, Komopble 8 KOMOUHauuu
deticmayrom CUHEP2UYHO, obecneyusas omxapkusaroujud, cekpemosiumuyeckud,
NPOMUBOBOCNAIUMESIbHBIU, — YMepeHHbIU  bpoHxocnasmoumuyeckull  3¢ggekmsl,  0bycios1uBas
BbICOKYIO 3(ppekmusHoCMb I8Kabasa cupon npu oCmMpom 6poHxXUMe ¢ NPOOYKMUBHBIM KAUI/IEM.

PacmumersibHble  MYUUHbl, codepyaujuecs B IKCMPAKkme NOOOPOXCHUKA, —YMeHbWAarom
pazopaxyceHue cu3ucmol 060/104KU mpaxeu U 6pOoHX0B, YMO NOHUXAem UHMEeHCUBHOCMb CYX020
Kawis. PumoHYUObl U GHeHosIbI NOOOPOICHUKA PA3XCUXCAIOM OPOHXUA/IbHBIU CeKpem, YJy4udrom
MYKOUUAUAPHBIO  mMpaHcnopm. bbiio  YyCmMaHoBieHo, 4mo  3KCMPAKm NOOOPOXCHUKA COOepyum
2/IUKO3UObI  (aykybuH) U aasaHoudbl, 4mo Makxe onpedessgem €20 NPOMUBOMUKPOOHBLIL, B
ocobeHHocmu B8 omHoweHuu Staphylococcus aureus, npoMuUBOBOCNAIUMEbHBIU U OMXAPKUBAOUWLUL
a¢ppekmni [9]. IHmepecHb! 0aHHble, NoJlyHeHHble 8 ucciedosaHusax R. Gomez-Flores u coasm., 20e 6b1/10
NOKA3aHO UMMYHOMOOY/Upyoujee deldcmaue Beuwjecms, CO0epXauuxcs B8 3KCMPAKme Jucmbes
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NOOOPOXHUKA, B BUOE CHUMXEHUS Bbl0e/IeHUSI NPOBOCNAIUME/bHbIX UUMOKUHOB, B YACMHOCMU
¢akmopa Hekposa onyxosu a [10].

JKCmpakm MUMbSHA MAKXe B MmeyeHue MHO2UX JIem  UCNOoJIb3yemcsa O/ Jie4YeHus
BocnasaumesibHbIX 3abonesarul /[l Kak 8 Bude mMoHomepanuu, Mak u 8 KombuHauuu ¢ opyaumu
JIeKApCMBEeHHbIMU PACMeHUsMU. Tpasa mMuMbSHA cooepicum 0Kos1o 2,5% 3¢pupHo20 Macsid, OCHOBHbIMU
AKMUBHbLIMU KOMNOHEHMAamu Komopo20 AB/ISHMCH MOHOMEPNEeHOUOHbIe ¢eHosbl mumos (30—45%) u
Kkapsakpos (3—15%). [Jo Hacmosuie2o BpemeHu NPOOOIHAOMCSH UCC/Ie00BAHUSA U AHAIU3 buoso2u4eckux
csolcmB U MexaHu3ma Odelicmsus pas/iudHbiX 3PUPHbIX macesn. Bmecme ¢ mem 00KA3aHO
aHMUMUKpPobHoe OelicmBue 3¢upHO20 MAcia MumbsHAd. Kak 3¢upHoe Macio mumbsHa, mMaxk u
KCMPA2UPOBAHHBIU MUMOJT OKA3bIBArOM aHmMubakmepuasbHoe odelcmBue B8 OMHOWEHUU psoa
MUKpoop2aHu3mos, 8 m.y. S. aureus, Escherichia coli, Klebsiella pneumoniae u dp. Kpome mozo, gpeHosibi
NPOSABISHOM AKMUBHOCMb B OMHOWEHUU aHMUbUOMUKOpe3ucmeHmHoU MUKpo@diopbl, 8 m.4. L-¢popm u
epubos [11]. Omxapkusarowee u cekpemoJsiumuyeckoe dedcmBsus 3¢pupHo20 MAcaa u ¢iasoHoudos
MUMbSIHA 06YCI0B8/1eHbI pepMeHmMUPOBAHUEM 2YCMO20 BS3K020 CeKpema U NoBbluieHUemM NOOBUXCHOU
aKMUBHOCMU MepuamesibHo20 3numesnus. bosbwel 4Yacmeto 3pgdekm 3asucum om CBOUCMABA
NOBEPXHOCMHO-AKMUBHO20 BEW,eCMABA 3(pUPHO20 MAC/IA U3MEHSIMb KOJIIOUOHOE COCMOSIHUE MOKDPOMAI.
Cnasmonumuyeckul  3¢ppekm  ¢rasoHoudos obecneqyusaem YMepeHHyo  6pOoHX00UIamauuro,
obnezyeHue obixaHus [12].

Haubonbwuld onbim nNpuMeHeHUs pacmumesibHbIX J1eKapcmaeHHbIx npenapamos npu OPS3,
HakonsieH B8 neduampuyeckol npakmuke [13]. Y Bcex nayueHmos OMMeYeHO YMeHbUEeHUe
bonesHeHHocmu Kawia. Obnez4eHue omKawIUuUBAHUS CONPOBOMCOAIOCH YMeHbleHUeM ad2e3uBHbIX
csolicms MoKpomsl. [To604YHbIX 3¢hdpekmoB Npu NpUMeHeHUU 0aHHO20 J1eKapCmBeHHO20 Npenapama He
ommeyeHo [14]. BMecme ¢ mem npumeHeHue pacmumesibHbix JIC onpasoaHHO makxe u 0715 B3pOC/ibIX
nayueHmMoBs NpU 0CMpPomM bPOHXUME, Mpaxeume, MpaxeobpoHXUmMe, a MAKXe 8 COCMase KOMNJIeKCHol
mepanuu  npu  obocmMpeHuU  XpOHUYeCKo20  6POHXUMA,  CONPOBOXOArOULe20Cs  Kauliem  C
mpyoHoomoenaemol mokpomoli [15].

B Hacmosuwee Bpems 06Cy#0aemcs BO3MOXCHOCMb UCNO/Ib30BAHUS pACMUMesIbHbIX NPendpamos
B JleYeHUU m.H. NOCMUHPEKUUOHHO020 Kawid [16]. [TocmuHGeKkuUuoHHbIU Kawenb Xapakmepusyemcs
3AMAXCHBIM MeYeHueM 01umeIbHOCMbIo om 3 00 8 Hedesib, BO3HUKAem NOC/Ie NepeHeceHHbIX OCMPbIX
pecnupamopHbIX UH@exkyud. [na onpedesnieHus Kawiis KAk NOCMUHGEeKUUOHHo20 Heobxodumo
muiamesibHoe obcnedosaHue 60/1bHO20 071 UCK/THOYEHUS OC/IOMCHeHUU nepeHeceHHol ocmpol
pecnupamopHoU supycHol uHgekuuu (OPBV) ¢ npucoeduHeHuem 6akmepuaabHoU ¢1opbl U pazsumuem
NHEBMOHUU, 060CMPeHUs XPOHUYECKUX BOCNAsUMe/IbHbIX 3abosesaHul ObixamesibHOU Ccucmemel
(xpoHuyeckul 6poHxum, 6pOHXUAIbHAA ACMMA, XPOHUYECKas 0bCmpyKmusHas 601e3Hb 1e2Kux u op.).

BO3HUKHOBEHUE NOCMUHPEKUUOHHO20 KAWL/ CBS3bIBAKOM, Npexoe BCe20, C COXPAHAUIUMCS
HapyuieHuem Ues0CMmHOCMU PecHUMYamoa2o 3numesust U nepcucmupyroued 8 pesysibmame 3mo2o
auneppeakmusHocmbto L1 [17]. JledeHue NnoCMUHGeKyUoHHO20 Kauwiis ¢ NPUMEHEeHUeM 3KCMpPAaKkmos
pacmumesibHbiX Cpeocma  onpasoaHHO C Y4emoM  WUPOKO20 Mepanesmuyeckozo npoguis
KOMNOHEeHMOB, BX00AWUX B UX COCMAB: 3KCMPAKM NOOOPOMCHUKA U MUMbSHA, 061a0arouux
cnocobHocmbro K Bo30edcmsuro Ha MUK, 3¢upHbix macen (paspexeHue 6poHXUA/IbHO20 CeKpemd,
YCUIeHue e20 38aKyauuu MepyamesibHbIM 3nUmesiuemM, YMeHbUWeHUe BbIPAXeHHOCMU KamapasibHbiX
aBeHul] 8 pecnupamopHbIX NYMSAX, d MAakxe npomuBoMuKpobHoe deticmsue) u op. [18].

Ipynna ¢nasoHoudos (pacmumesibHbIX Nu2MeHmos), cocmoum Ha 75% u3 Kypkymura [19, 20].
KYpKYMUH £8/19€mcs KOMNOHeHMOM NPSHOCMU KYpKyMd, KOMOPYK) NOJIY4arom U3 KOPHesulwd
MHO20/1eMHe20 MPonuYecko2o pacmeHusi Kypkyma onurHas (Curcuma longa L.). lopowiok KopHesuwa
KYPKYMbI UMeem MHO20KOMNOHEHMHbIU cocmas u codepxcum 69,4 % yenesodos, 6,3 % benka, 5,1 %
uUpHbIX Maces, 3,5 % MUHepasibHbIX KOMNOHEeHMOoB, BUMAMUHbLI epynnbl B (Bi, Bz, B3, Bs, Bg) u
sumamuHb! C, K, E. [Topowok KopHesuw, KypKYMbl UCNOJIb30BAJICA U30dBHA HE MOJIbKO KAK NPSHAs
npunpasa, HAamypasabHbId Xeamsbil Kpacumesb 019 NUWeBbiX NPOOYKMOB, KOCMemuYyeCKux
npenapamos u NPOAYKUUU MeKCMU/IbHOU NPOMBILLIIEHHOCMU, HO U KK YHUBEPCA/IbHOE 1eKaPCMBEHHOe
Cbipbe. M138eCmHO, YmMO NOPOUIOK KYPKYMbI AKMUBHO NPUMEHSIJICS B MPaduyuoHHoU meduyuHe Kumas,
VMIHOuu, VipaHa 019 npoguiakmuku GYHKUUOHAIbHBIX pACCMPOUCMB 0p2aHU3Ma U J1e4eHUs pa3auyHbIX
3abonesarudl. Tak, Hanpumep, B Aropsede onucaHbl peuenms! mased U omBapos, U320MOBJEHHbIX U3
KOPHeBuWa KypKyMbl, KOMOPbIE NPUMEHSIIUCH O/ JleYeHUs KOHbHOHKMUBUMOB, YKYCOB, OM(0208,
He3aXUBAaroUUX 38, 2HOUHbIX PAH, 3K3eMbl, NCOPUA3d, pACCMPOUCMB NUUIEBAPEHUS, S3B8bI HesyoKa u
dseHaduamunepcmHoU KUWKU. [TopowoK KYpKYMbl NPUMEHSIJICS Makxe 019 nedeHuss bpoHxuadisHol
acmmbl, XPOHUYECKO20 HACMOPKA, KAW/IA U CUHYCUmoB, paccmpolcms GYHKYUU nedYeHu, aHopeKcuu,
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peamamu3sma, duabemuyeckux a38 [21]. OcHosHolU 2pynnol 6uosioeudecku akmuBHbIX COeouHeHud,
Komopble  obycnasiusarom  ApKUl  opaHxeBbid  ysem U ONPedesigtom  MHO20YUC/IeHHbIe
apmakonoaudeckue ceolcmaa Npenapamos KypKyMbl, SBJISFOMCS KYPKYMUHOUOBbI.

B Hacmosuiee Bpemsi HakonsieHo 60J1buoe Koau4ecmao 3KCNepUMEHMAasibHbIX OaHHbIX, KOMOpPbIe
noomaBsepx0arom, Ymo 0CHOBHOU KOMNOHEHM KYPKyMbl — KYpKyMUH 0b1adaem B8bICOKOU buo102u4eckoll
AKMUBHOCMbIKO U WUPOKUM CNneKkmpom delcmsus. Ha OCHOBAHUU MHO20YUC/IeHHbIX 0630p0B
K/IUHUYeCKUX — uccedoBaqull  npedcmassisemcs — BO3MOMHbIM — COPMYIUPOBAMb  OCHOBHbIE
apmakonoeudeckue caolicmaa u mepanesmu4yeckull NOMeHuUasa KypKyMmuHa: aHmubakmepuasibHoe,
NPoOMUBOBUPYCHOE,  NpomuBo2pubKoBoe,  npomusondpasumapHoe  deticmsue.  ObHapyxeHa
bakmepuuyuoHaa u bakmepuocmamuyeckas aKmuBHOCMb KYPKYMUHA 8 OMHOWeEHUU HeKOmMOopbIX
bakmepud: Staphylococcus aureus, Klebsiella pneumoniae, Salmonella paratyphi, Mycobacterium
tuberculosis, Escherichia coli. [lMpenapamsi KypKymuHa ycuausaem ¢a2oyumos Makpogpazamu
Bo3byoumenel manapuu (Plasmodium falciparum), coHHOlU 6one3Hu (Trypanosoma brucei) u
nedwmaHuo308 (Leishmania species). 3kcmpakm KypKyMbi npossasem npomusozpubkosoe delicmsue 8
omHoweHuu Rhizoctonia solani, Phytophthora infestans, Erysiphe graminis, Puccinia recondita, Botrytis
cinerea [22].

Y KYpKyMuHa  udeHmu@uuupoBaHbI  AHMUNPO/IUGEPAMUBHbIE,  AHMUAH2UO2EHHbIE U
aHmumemacmamuyeckue csolcmsd, a MAakxe cnocobHOCMb NOBbILIAMb ANONMO3 ONYXOJIeBbIX
KJIemoK U NOOds/isimb aKkmuBaUUK 2eHOB OHKOJIo2U4ecKux 3abosieBaHudl. YcnewHoe npumeHeHue
KYPKYMUHA 8 NPO2paMme KOMNJIeKCHO20 J1e4eHUs] OHKO102U4eCKUX 3a60/1eBaHUSIX C Uesibko N00aB/IeHUs
pPOCMA ONYXOJ/1U NPU MHO2UX BUOAX pAKa NOOMBEPHOCHO pe3yIbMmamamu MHO20HYUC/IeHHbIX K/IUHUYeCKUX
uccnedosarull [23, 24].

KypkymuH obnadaem cnocobHOCMbO MOOY/IUPOBAMbL  BOCNA/IUMEbHBIO O0mBem  Yepe3s
nooassieHue akmuBHOCMU pA0a pepmeHmos U NPOOYKUUU NPOMUBOBOCNAAUMESbHbIX UUMOKUHOB, MeM
CambIM  CHUXA@em BbIPAXEHHOCMb BOCNAIUMENbHO20 npouecca [25, 26]. Tepanesmuyeckas
3¢ppekmuBHOCMb KYpKYMUHA KAK AKMUBHO20 NPOMUBOBOCNAIUME/bHO20 CpedcmBad NoOmaepxoeHa
Npu  Jle4eHUU OCMPbIX HEUHPEKUUOHHbIX 3abonesarull ObixamesibHol cucmembl [27], onopHo-
dsueamesibHo20 annapama [28] u ckenemHou myckyaamypsi [29].

B ob630pe D. Lelli et al. npedcmasnerbi pe3yibmamsi bonee 200 KauHu4eckux uccaedosaHud,
NpoBedeHHbIX OIS U3y4eHus NPomuBOBOCNAIUMEILHOU aKmMUBHOCMU KYPKYMUHA U N1edOmMpPONHbIX
3¢ppekmos KypKymMuHa 8 Npoepamme KOMNIEKCHO20 JIeYeHUs NayueHmos ¢ Jie2o4Hol namosoaued.
KauHuyucmamu MHO20KPAmHO Noomaepx0eHbl 3¢pdekmusHocmb U 6€30NacHOCMb  NPUMeHeHUs
npenapamos  KypKyMbl NpU Mepanuu  J1e204HbIX 3abosesaHul, Komopble Xapakmepusyromcs
AHOMAJ/IbHBbIMU BOCNAUMESIbHLIMU PeakyUuaMU (ACmma uau XpoHuU4Yeckas obCmpykmusHas 60s1e3Hb
J1e2KUX, CUHOPOM ocmpoll ObixamesibHol HedoCMamo4YHOCmuU, pubpo3s 1e2kux U oCMpas Mpasma 1e2Kux)

[30].

AHMuoKcudaHmHoe 0deldcmBue OCHOBAHO HA CNOCOOHOCMU KYPKYMUHA Y4acmBoBAMb B
MexaHu3me Nodas/ieHus BOCNAAUMEIbHO20 OMBemd, CBS3bIBAMb AKMUBHbIE KUC/IOPOOHbIE paduKkad/ibl U
npedomBpauiams 0KCuUOamuBHoe NoBpexcoeHue Kaemok [31].

ViImMmyHocmumyaupyrouut 3¢pgpekm KypKymuHa obyciossieH cnoCobHOCMbH aKmMuBU3UpPOBAMb
UMMYHHbIO omBem, nymem B030elicmaus HA UMMYHoKoMnemeHmHble (T- u B-numgoyumsl) u
BCNOMO2amesibHble K1emKu 0p2aHu3ma (Kiemku MoHOUUMAapHO-MakpogazaibHo2o paoa, Helimpopuibl,
deHOpumHsbie Knemku) [32].

KBepuyemuH OmMHOCUMCS K OOHUM U3 Haubosee pacnpoCmpaHeHHbIx ¢GraBoHoudos B
pacmumesibHbIx 06bekmax U npossssem WUPOKUd cnekmp 6buosoeudyeckol akmuBHOCMU, YmMo
obycnos1uBaem nNepcnekmMuUBHOCMb paspabomKu HA €20 OCHOBE JIeKapCMBeHHbIX NPenapamos U
UHMe3a HOBbIX (apMakosocuyecku aKmuBHbIX Mosiekys. Haubosee pacnpocmpaHeHHbIMU gopmamu
KBepuemuHa SB/SHMCA KBEPUemUHAa 2/IHoKYPOHUO, KBepuemuHda Cy/ibgam U Memu/iupoBaHHbIl
KksepuemuH [33]. Cmoum ommemuma, Ymo Yauie 8ce20 0aHHbIU ¢1asoHOUO BCMpeYaemcs 8 pacMeHUsIx
8 BUde coeduHeHul, Komopble, Kak Npasusio, cooepicam B8 cBoell cmpykmype caxapa. Hanpumep, pymuH
npedcmasnsgem cobol 2uko3ud, cocmoawul U3 KBepyemuHa u oucaxapuda pymuHosbl. B ciydae
3aMeHa 2/IUKOHA HA 2d/iakmo3sy GopMupyemcsa WUpPOKO U3BECMHOe (heHosIbHOe COoeouHeHue —
euneposud. Takol e/uko3ud KBepuemuHd, Kak KBepuyumpuH, codepywum B8 cBol Cmpykmype
de3zokcucaxap pamHo3y. Takum obpasom, 0po KBepuemuHa BCmpe4aemcss 8 COCMAase Makux Xopowio
U3BECMHbIX NOJUPEHObHbIX COeOUHeHUl, KAk pymuH U eunepo3ud, Komopbie obnadarom
Pa3HoobpasHbiMu Budamu buosnoeudeckol akmusHocmu [34]. BsedeHue caxapos 8 CMpPYyKmMypy
KBepyemuHa, NOMUMO BJIUSIHUSI HA €20 BCAChIBAHUE U papmMakoiocudeckull 3¢pgexkm, makie usmeHsem
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e20 pacmsopumocmsb. Cam Xe KBepuyemuH HepacmsopuM B XO0JI00HOU BOOE, HEeMHO20 Jly4ule
pacmaopsiemcsl B 2ops4ell BoOe U pacmsopum B8 cnupmax u sunudax [35]. C4umaemcs, Yymo Ha
KBEpUemuUH U €20 2/IUKO3U/IUPOBAHHbIE opMbI NPUXOOUMCS 0K0s10 60—75% nompebrieHusi prasoHoudos
¢ nuwel yenoseka [36].

KsepuemuH Mox3em B/IUSMb HA pazHoobpasHble buosiocudeckue nymu @GyHKUUOHUPOBAHUS
UMMYHHbIX KJIEMOK NPpU a/iIepeu4eckoM UMMYHHOM OmBeme, a MAKXEe OKA3biBaem KOMNJIeKCHOe
npomusosocnaaumesibHoe oelicmaue. Tak, O0aHHbIl GnasoHoud uHaubupyem BbicB0O03OeHUe
2ucmamuHa U - aKkmusauuro  f0epHo2o  ¢pakmopa  NF-kB.  OH  CHuxaem  Bbipabomky
NPOMUBOBOCNAIUMESIbHBIX YUMOKUHOB U IelKompueHoB. [1pednosiaearom, Ymo CHUMeHUe Bbipabomku
2uCMmamuHa npoucxooum 3a cyem CmMabuau3auuu  KaemoYHbiX MembpaH My4YHbIX —KJIemok.
MonugeHoibHoe coeduHeHue BbIpa}eHHO akmusupyem BbipabomKky UHmMepdepoHoB8 KiemKamu KpOoBU.
[poBOOU/IUCL UCCIe00BAHUS NO CPABHEHUKD CUJ/bl UHRUOUPOBAHUS 0€2paHy/asyuu myYHbIX Kaemok
KBepuemuHOM U KPOMOJIUHOM, KOMOPbIU NO3UYUOHUPYemcs HA GapMayeBmuYeckoM pbiHKe Kak
cmabuuzamop MembpaH MmyyYHbIX KAemokK. /[JokazaHo, Ymo 3mu 0Ba COeOUHEeHUs 3p@ekmusHoO
UHeubupyrom Ccekpeuuro 2uCmamuHd, NpocmaznaHouHa D U J1eUKOMPUeHOB U3  NepBUYHbIX
KY/IbMUBUPYeMbIX MYyYHbIX KJIEMOK, NOJIyYeHHbIX U3 NYNOBUHHOU KPOBU Yes10BeKd, Cmumy/IupOBAHHbIX
IgE/aHmu-IgE. [lpu 3mMOM KBepuemuH Jiydue CHUxaem Bbl0esieHue UHmepselkuHa-6 u gakmopa
Hekpo3a onyxonel U3 MyYHbIX KIemOK, CMUMY/IUPYeMbIX MAKUM HeUMMYHHbIM MpueeepoM, Kak
cybcmanyua P, ymo Oenaem ¢@nasoHoud MHo200bewarowum coeduHeHuem 0718 3pdekmusHo2o
UH2UBUPOBAHUS MYYHbIX KIMOK NPU a/iiepeu4eckux U 80cnaaumessHbix 3abonesarusx [37, 38, 39, 40].

KBepuemuH, NOMUMO BJIUSHUS HA BbI6POC 2UCMAMUHA, /1eUKOMPUeHOB, NpocmaznaHouHa D,
Makx3e mMoxem 00303dBUCUMO UHUOUPOBAMb BbICBOOOMOEHUE 2PaHY1I0UUMAPHO-MAKPOGa2asibHO20
KOJIOHUECMUMYJIUPYIOWe20 ¢akmopa U3 Ky/JbmuBuUPYeMbIX MyYHbIX KIemoK Yesosekd. Peaiuzayuro
buosio2uYeckU akmusHo20 0elcmaus NOJIUGEHOIbHO20 COeOUHeHUS CBA3bIBAOM CO CHUMEHUEeM
BHYMPUKIeMOYHOU KOHUEHMPAuuu KAamuoHa KaJbUus 8 KJIemKax, BbICBOOOXOAOWUX Meouamops!
BOCNAJIeHUs U KIemOo4YHo20 omBemd. Takye NOKA3aHo, 4Ymo OH BbIpAXeHHO uHaubupyem
MPaHcIoKayuo npomeuHKuHassl C, Komopas y4acmayem B8 nepedade BHYMPUKIEMOYHbIX CUZHA/IOB.
Takum o0bpasom, npomusosocnaaumesibHoe odelicmaue KsepuemuHa obyC/108/1eHO UHUbUPOBAHUEM
MHO2UX (hepMeHmoB, HAnpumep, JUNOKCUOA3bl U CHUMXCeHUeM NPooyKuuu mMeouamopos BOCNAJIEHUS.
Takxe nosugeHoIbHoe coeduHeHue Busem Ha MHo2ue BHYMPUKICMOYHbIE CUSHA/IbHbIE KUHA3bI U
pocpamasbi, pepmeHmsl U MemMOpaHHbIe besiku, KOmopble Uparom pewdaroulyto posb 8 pA3sumuU
socnasneHus. ®asoHoUd NPOSBU CNOCOBHOCMb CHUXAMb BbIPAOOMKY BOCNA/IUME/IbHbIX YUMOKUHOB
Ha MblwuHoU Modesu acmmel, Bbi3saHHol Blomia tropicalis [41, 42, 43].

Kemngepon okasbisaem npomusoBOCNAIUMEbHbIU 3¢dekm 3a cyem KoMNaeKkcHo20 0elicmaus
Ha namoJsioeudeckue 38eHbs BOCNAsumesibHbIX npouyeccos. ®nasoHoud obnadaem cnoCObHOCMbHO
UHeubuposamse cuHmMe3 okcuda azoma, a Makxe 2uadlypoHuUdadsbl, Koa/1a2eHassl, 15-1unokcueeHassl u
UUKJ/IOOKCU2eHA3bl Nepso2o U BMopo20 mund. [lpomusosocnanumesbHbie 3¢gekmsl ¢aasoHouod,
BepossmHo, obycnosnieHbl b6okadol akmusauyuu NF-KB u, Kak caedcmsue, YcuseHuem pe2ysisyuu
nposocnaaumesbHbix 2eHos. K momy xce Garcia-Mediavilla u coasm. ycmaHoBu/Iu, Ymo Npu NPUMeHeHUU
Kemngepona 8 knemkax nedeHu Chang npoucxodum CcHuxceHue cuHmesa C-peakmusHo20 6esiKa,
YUKJIOKOCU2eHA3bl 2-20 mund u okcuda azomd. Cmoum ommemumsb, YmMO OKCUO d30mad CHUXaem
aKMUBHOCMb MHO2UX hepMeHmoB, 8 YaCMHOCMU KAMAsidsbl, Yo NPUBOOUM K HAKONJIEHU B K/IeMKax
nepokcuoa azoma. Takxe okcud azoma s3aumodelicmayem C CYyNepoKCUOHbIM AHUOHOM, KOMOPbIU
npodyuupyem nepokcuHumpum, nospexcoarousuti JHK u uHaubupyrowsut MumoxoHopuUaabHoe ObIXaHue.
B x00e gpumoxumuyeckux uccaedosaHuti nnodos Morinda citrifolia 6bi1 BbideneH kemngeposi, Komopabil
uHeubuposan 5- u 15-nunokcueeHasy. [aHHble pepmeHmsl ueparom BAxCHY poJib 8 0epusamu3ayuu
1elKompueHoB, NPUHUMArOWUX y4acmue 8 namoaeHe3e paz/iudHbIX BOCNaaumesbHbix 3abonesarud,
Hanpumep, pesMamoudHo20 dpmpumd, dCMMbl U BOCNAJUME/IbHbIX 3a60/1eBaHull KuWeYHUKd.
Vimeromcs  OaHHble Jlumepamypbl, CO2/IACHO KOMOPbIM KemMngeposl 3Ha4umesibHo uHeubupyem
UHOYYUpYemMyto  JIUNONOUCAXapudamu  NPOOYKUUK XeMOKUHA MOHOUUMAPHO20 NPOUCXOMOeHUS,
UHMep®epoH-2amMmma-uHoyyupyemozo beska 10 u uHmepselKuHa-8 B KinemoyvyHoU IUHUU MOHOUUMAPHbIX
Kemok Yenoseka THP-1. YcmaHossieHo, 4mMo NOJUGpeHOIbHoe CoeouHeHue cnocobHo nodassigmeb
UHOYYUPYeMble UNONOIUCAXapudamu nymu Mumo2eH-akmusupyemol npomeuHKUHasbl, T-xesinepsi 1, T-
xe/inepbl 2 U NPOOYKUUK XeMOKUHOB, CBSA3AHHbIX C HeUmpopuiamu, B MOHOUUMAX, BO3MOMHO, Yepe3
nymu MUMo2eH-akmuBupyemol NPOMeUHKUHA3bI. o pe3ysibmamam OUEHKU
NPOMUBOBOCNA/IUMENILHO20 NOMEHUUAna Kemngepos 6bi1  NpeodsioxeH B Kadecmae HOBO20
mepanesmu4Yecko2o cpedcmaa 0Jis JiedeHuss pesmamoudHo20 apmpumd. ®aasoHoud uHeubuposasn
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nposuGepayuro CMuMy/IUPOBAHHbBIX UHMePeUKUHOM-1[ cuHoBUA/IbHbIX Gubpobiacmos, a makxe
BbIpabOMKY MemasionpomeuHads, YuKI00KcueeHasy Bmopo2o muna U npocmaziaHouHa E2,
y4acmayrowux 8 BOCNAJIGHUU U PA3pyweHuu Cycmasos Npu pesmMamoudHoM dapmpume. Vi3ydyeHue
aKMUBHOCMU KemMngeposia 8 OMHOWeHUU MYYHbIX KJIeMOK, Ky/JbMUBUPYeMbIX U3 NYNOBUHHOU KPOBU
yesioBeKd, NO3BOJIUJIO  BbISBUMb, YMO  GABOHOUOD uH2ubupyem  BbiCBOOOXOeHUe U3  HuX
NPOBOCNA/IUME/IbHBIX UUMOKUHOB U (hepmMeHmoB: UHmMepaelKkuHa-6, uHmepielkuHa-8, ¢akmopa
HeKpo3a onyxo/u, 2uCmamuHa u mpunmassl. @nagoHoud nodasssem NOBbILEHUE YPOBHS
BHYMPUK/IEMOYHO20 UOHA KAJIbUUS U UHeUbUpyem ¢hocihopuiuposaHue HeyyscmaumeibHoU K Kaibyuko
npomeuHKuHass! C, ymo obycnasnusaem IgE-onocpedoBaHHoe BbICBObOXOeHUe NPOBOCNA/IUMETbHbIX
Meouamopos U3 My4YHbIX Knemok [44, 45, 46].

[MonugeHobHoe coeouHeHue CHUXAA0 YpoBHU 30makcuHa-1 u CCR3 peyenmopa 30maxkcuHa 8
MKaHsIX ObixamesibHbIX nymed. Tem cambiM Kemngepos ociabns BocnaneHue obixamesbHbiX nymed
nocpedcmBomM MOOyIauUU nepedadyu cueHanos Tyk2-STAT1/3, peacupyroujux Ha uHmepselkuH-8, 8
anumesiuu ObixamesibHbIX nymel, NooBepieHHOM B0o30elicmBut 3HOOMOKCUHA, Y Mbiwel ¢ acmmodl.
llepopasibHoe BBedeHue Kemngeposaa ocaabisyio NOBbILLUEHHYH SKCNPEeCCUro S0MakcuHa-1 u 0CHOBHO20
besnka 303uHoguoB B 3numenuu  BEAS-2B  ObixamesibHbiX nymel 4Yenoseka nymem 6/10Kaobl
mpaHcakmusayuu NF-KB, mem cambiM YMeHbWAs HaKONJIeHUe 303UHOPUII0B B ObIXAMEIbHbIX NYMSAX U
n1e2oyHol  mkaHu. ®nasoHoud ocnabnan  TNF-a-UHOYUUPOBAHHYK 3KCNPECCUro  3NUmesuaabHou
BHYMPUKIeMOYHOU MoJIeKy/ibl KiemoyHod adeesuu 1 u UHMe2puHa-f$2 303uHousios, 3ampyoHss,
makum obpazom, B3aumooelicmaue 303uUHo¢u/I08 C 3numesuem ObixamesibHbIX nymel. Takxe OH
3ame0s19/1 BocnasaeHue ObixamesibHbiX nymedl, Bbi3saHHoe TNF-a, nymem ociabieHus mpaHckpunyuu
MOHOUUMAPHO20 XeMoammpakmaxHmHo2o 6eska-1, BO3MOXCHO, U3-3a HAPYyUWeHUs nepedayu CueHaso8
NF-kKB. 3mo no3sosisem paccmMampusams 0aHHbIU ¢asoHOUOd KAk mepanesmuyeckoe cpedcmao npu
JIe4eHuU ainepeudeckux u BoCcnaaumesibHbIx 3abonesaHull ObixamesibHbix nymed. Kemngepos moxcem
CHUWXamse BO3pAcmHoe ysenuyeHue akmusHocmu NF-kB u 3asucsaweld om NF-kKB akmusHocmu
NPOBOCNA/IUMESIbHbIX 2eHoB 3a cyem UHeubupoBaHus Bo3pacmHol
HUKOMUHAamMuoadeHUHOUHyK1eomuopocghamokcudass!. llocmuwemuyeckas mepanus kemngepos-3-0-
pymuHo3udom U Kemngepos-3-O-2/itoKo3udom npedomspawidem — UlemMU4Yeckoe nosBpexcoeHue
20/10BHO020 M032a U HelpoBocnasieHue nymem uHaubuposaHus akmusayuu STAT3 u NF-kB u obiradaem
mepanesmu4YeCckuM NOMeHYUAaaoM npu 3ab01eBaHuUsx, CBA3AHHbIX C HelpoBocnaseHuem. Lee u coasm.
npuwIu K BbIBOOY, 4YmMO Kemngepos moxem Obimb Nojes3eH 0/ JieYeHUs BOCNAIUMETbHbIX
3abonesaHull, B namoeeHese Komopbix npuHumaem ydacmue TNF-a, mak Kak oH OJ10Kupyrom
akmusayuro NpomMomopa uHmepielkuHa-8, uHoyyuposaHHo2o TNF-a, U 3KCNPeccuro 2eHOB B K/1emKax
HEK 293. Takxe ¢nasoHouod CcHuxaa BbipabomKy aKmusHbIX GOpM Kuciopodda 8 omsem Ha
Bo3deticmsue TNF-a [47, 48, 49]. Takum obpazom, kemngepos Bo3oelicmayem Ha pazHoobpasHble
Kackaobl NPOBOCNAIUMEIbHBIX U BOCNA/IUMESIbHBIX NPOUECCOB, YMO NO3B0/IAEM pACCMAMpPUBAMb €20 B
Kayecmase nepcnekmuBHO20 CoeouHeHUs! 0J11 KOMNJIeKCHOU mepanuu BOCNA/IUMesIbHbIX NPOUeccos, B
MOM YuC/ie U NPU asjiepaudeckux NPOSIBICHUSIX Y Yes10B8eKa.

3akroqeHue

MHo208eK0B0U ONbIM UCNOJIb30BAHUS IeKAPCMBEHHbIX paCmeHull N0380JIiem peKoMeHO0BAMb
UX B8 mepanuu OCMPbIX U XPOHUYeCKux 3abosieBaHul ObixamesbHbIX nymedl. HakonieHHbId onbim
UCNOJIb30BAHUS ~ PACMUMEsIbHBIX — JIeKAPCMBEHHbIX — pacmeHud, — 061adarowjux — KOMNJIeKCHbIM
NPOMUBOBOCNAIUME/IbHbIM, MYKOJIUMUYECKUM, OMXApKUBArOULUM, NPOMUBOMUKPOOHBIM,
UMMYHOMOOYIUPYHOULUM 0edCmBUSIMU, NPU BbICOKOM YpoBHe 6e30nacHoCcmu, N03B80/ISem UCN0/1b308AMb
Uux B8 KOMnJekcHod mepanuu 3abosesaHuli ObixamesibHOU CucCmembl B3pOC/biX U demel. M3
NPOAHAIU3UPOBAHHLIX OAHHBIX IUMepamypskl ciedyem, Ymo G1asoHOUOk! ABJISHOMCA NEPCNEKMUBHbIMU
NPUPOOHBIMU  NOJIUGDEHOSIbHBIMU  COCOUHEHUSIMU C  WUPOKOU buooeudeckoll akmuBHOCMbIO, 4mMo
obycnosnusaem ux UeHHoCmb 0519 bonee yenybreHHbIX Gapmakosioeudyeckux uccredosaHul u
paspabomku Ha UX OCHOBE HOBbIX NepedosbiX JIeKApCMBEHHbIX Npenapamos. H0pa O0aHHbIX
¢/1aBOHOUOOB MOXCHO peKkomMeHOoBaAmMb O/ XuMu4eckol Moodugukauyuu C Ueslblo  NOJYyYeHus
BbICOKOAKMUBHbIX coeduHeHull C aHmuokcuoaHmHod, npomusoasiepaudeckod,
npomuBoBocNaaumesibHol, KapouonpomeKkmopHoU U NPOMUBOONYX01eB0U AKMUBHOCMbIO.

KoHgnukm uHmepecos. ABMopbI 3asi8/1sitom 06 0omCcymcmBUU KOHGIUKMA UHMEPECOs.

QuHaHcuposaHue. MccnedosaHue nposedeHo npu GuHaHcoBol noddepxcke benopyccko2o
pecnyb/IUKaHcKo20 ¢poHoa ¢pyHoameHmasibHbIx ucciedosarull (M24KM-009 «HHaubupyrouul 3¢pgpexkm u
MOJIEKYJIIDHbIE ~ MexaHu3mMbl — 0eldcmBusi  ¢$/1IaBOHOUOOB  PACMUMEsbHO20 — NPOUCXOXOeHUsT  npu
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XPOHUYeCcKoU namoJsioeuu ObIXxamesibHbIX Nymel B YC/I0BUSIX YMEPEHH020 KOHMUHEHMA/IbHO20 KIUMama
BocmoyHol EBponsbi (benapyck) u mponu4yecko2o Mopcko2o Kaumama BocmoyHol Azuu (Kumatd)»
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Abstract

Modern education is undergoing a period of radical changes associated with the
development of technology and globalization. One of the most important trends is the shift to
blended learning, which combines traditional methods with online technologies. In the context of
these changes, microlearning has become particularly relevant—a method that involves delivering
educational material in small, easily digestible portions. This article is dedicated to researching the
effectiveness of microlearning within the context of Ukrainian education. The authors analyze the
theoretical foundations of microlearning, examine its advantages and disadvantages, and explore
the practice of implementing this method in Ukrainian educational institutions. The main objective
of the research is to determine the potential of microlearning to enhance the quality of the
educational process, develop individual learning pathways, and adapt to the needs of modern
learners. The article presents a positive attitude toward microlearning among both students and
educators. It has been established that microlearning contributes to increased motivation for
learning, improved material retention, and the development of students'independence. A number
of problems related to the implementation of microlearning in the Ukrainian context are outlined,
such as insufficient technical resources in educational institutions, the lack of appropriate
methodological developments, and the need for additional training for instructors. Based on the
studied material, the authors formulate recommendations for the implementation of
microlearning in Ukrainian education.
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AHOmayis

CyyacHa ocsima nepexusde nepioo KApOUHA/IbHUX 3MiH, NOB'A3AHUX 3 pPO3BUMKOM
mexHos102it ma 2nobanizauiero. OOHIEr 3 HAUBAXIUBILIUX MeHOeHUl € nepexio 00 KoMbIHOBAHO20
HABYAHHS, Ke NOEOHYE MPaouyitiHi Memoou 3 OH/IAUH-MExXHOI02iAMU. B KoHMeKcmi yux 3miH
0cob/1uB0I"  akmyasabHocmi  HabyBae MIKPOHABYAHHS — Memood, Wo nepedbadyae nodady
HABYA/IbHO20 MAMeEpPiasy HeseauKUMU, 182KO 3aCBOBAHUMU nopuiamu. Cmamms NpucBsyeHa
00C/iIOHCeHHIO epeKmuUBHOCMI MIKPOHABYAHHA B KOHMEKCMI YKPaiHCbKOI ocsimu. Asmopu
aHasnizyromes MeopemuyHi OCHOBU MIKPOHABYAHHSI, pO32/10aromp 1020 nepesazu ma Heoosliku, a
MAakox« 00CIOHYHOMb NPAKMUKY BNPOBAOIEHHS Ub020 MemMOoOY B8 YKPAiHCbKUX 3aK/1adax ocsimu.
OCHOBHOO Memor O0C/TIOHEHHA € BU3HAYEHHS NOMEeHUIany MiKpPOHABYAHHS 0J19 NIOBUULEHHS
SKOCMI 0CBIMHBO20 NPOUECY, PO3PObKU iHOUBIOYA/IbHUX MPAEKMOPIU HaBYaHHA ma adanmauji 00
nompeb cydacHux 30o06ysadvis. Y cmammi NpedcmassieHo NO3UMUBHE CMAasiaeHHs 00
MiKpOHABYaHHS AK ceped 3006ys8ayis ocsimu, mak i ceped nedazoeis. by/so BCMAHoOBIEHO, WO
MiKPOHABYAHHS CNPUSIE NIOBULLEHHIO MOMUBAUYi 3006yB8a4iB 00 HaBYAHHS, NOJIINWEHHH 3ACBOEHHS
mamepiasy ma po3sumkKy camocmitHocmi cmyodeHmis. OKpecsieHo psad npobsieM, NoB a3aHuX 3
BNPOBAOIHEHHAM MIKPDOHABYAHHA B YKPAIHCbKUX Peasiax, Makux SK He0oCMAamHs MexHi4Ha
OCHAWEeHICMb 3aKki1adis  ocsimu, BIOCYMHICMb  BIONOBIOHUX MemoOuYHUX po3poboK ma
HeobxioHicmb 000amKoBoI” Ni02omoBKU BUK/IA0aYiB. Ha ocHoBi BUBYeHO20 mMamepiasy asmopu
popmysroromb pekomeHOauii Wo0o BNPOBAOIEHHS MIKPOHABYAHHS B YKPAIHCLKY 0CBIMY.

Keywords: microlearning, combined learning, online learning, educational process,
pedagogical technologies.

Knoyosi cnosa: MiKpoHaB4yaHHs, KOMbGIHOBAHe HABYAHHS, OHAAUH-HABYAHHS, OCBIMHIU
npouec, nedazoziyHi mexHos102ii.

Cy4acHa ocsima nepexusae nepioo0 KApOUHAIbHUX 3MiH, NOB'A3aHUX 3 WUPOKUM CNeKmMpom
2/106a/1bHUX YUHHUKIB, AKI CymmMEBO BUOO3MIHIOKOMb Cy4acHUU ocBimHIt npouec. PO38UMOK mexHo102il,
enobanizauis, caimosi naHoemii ma 10KaibHi BitiIHU — CYMMEBO BNJIUHY/IU HA OCBIMY 8 UiloMmy | YKpaiHa
He cmasa BuHAMKoM. OOHUM 3 HAUBAXIUBIWUX MPeHODiB € nepexio 00 3MilaHO20 HABYAHHSI, IKe NOEOHYE
mpaouuiliHi Memoou HAaB4YaHHS 3 OHAUH-MexXHOI02IAMU. Baxiusy posib Yy UboMy npoueci sidiepae
MIKPOHABYaHHS — Memoo, AKul nepedbaqae nooady HABYAJIbHO20 MAamepiasy HeBeuKUMU, J1eeko
3acBOKBAHUMU nopyismu. Came MIKpO HABYAHHS HAbYBAE WUPOKO2O BUKOPUCMAHHS B YCbOMY CBIMI |
nompebye 6inbu 21ubOK020 BUBYEHHS 0JIF YCNILWHO20 BNPOBAOMHEHHS B8 OCBIMHIU npouec B YKpaiHi.

Posib nedazoeidyHo2o NpauiBHUKa y npoueci mpaHchopmauii ocBimu € KHo40BOH | BUMAAE B0
Hb020 BIONOBIOHO20 piBHS IK-KOMNemeHmMHOoCmi ma YMiHb OPIEHMYBAMUCS B CYy4ACHUX IHPOPMaUiiHUX
mexHos02isIX. 3 02n190y HAa me, Wo yupposa KoMnemeHmHICme nedazoea Mae niompumyBamucs Ha
HaznexHoMy pisHi [ nocmilHo NnidBUWYBAMUCS, BUHUKAE nompeba B8 3anoYamkKyBaHHi HOBUX (POpM
HABYAHHA NPAKMUKYHOYUX Nedazo2is y pamMmKax HecopmasabHoOi 0c8imu, a came MiKpoHas4yaHHs [3].

MIiKpOHaBYaHHA — ye iHHoBauitiHUl Nioxio 00 HABYAHHS, AKUU NOJIS2AE B po3bummi 8e/luKux obcseis
iHopmauii Ha KOpomKi, iHMeHcuBHi Mooy/ii. KoxeH Mody/ib POKYCYEMbCA HA KOHKpemHil memi abo
HaBuky, wo 00380/5€ 3006yBA4Yam OCBIMU J1€2KO 3acBoBAMU HOBUU mMamepias ma epekmusHO
nosmoprosamu npotideHe. Modysi 3a3su4al mpusaroms Bio KislbKOX XBUIUH 00 NiB200UHU. OCHOBHOK
Memoro MIKPOHABYAHHS € 3a6e3neYeHHs ebeKmuUBHO20 3ACBOEHHS 3HAHb W/ISXOM Noodadi iHpopmauii 8
MasIeHbKUX, J1e2K0 3aCBOKBAHUX YaCMUHAx. L{ed nioxio 8ionosidae cy4acHUM BUMO2AM WBUOKONIUHHO20
iHgpopmauiliHo2o cepedosuLld, de y4acHUKU OCBIMHb020 NPOUECY Yacmo CMUKAMbCA 3 0bMeHeHUM
4yacom ma ysazoro.

Y cyqacHux nybaikauisix (9K 3apybixcHux, mak i BIMYU3HSIHUX) MIKDOHABYAHHS MOX(e NO3HAYamucs
PI3HUMU  mepMiHamu, Mapkepamu abo Memagopamu, HANPuKiad: HABYAHHA B MIKP0O03ax,
MIKDOMOOY/IbHE HABYAHHS], «2paHyIbOBAHEe» abo «MIKpO2PaHyIbOBAHE» HABYAHHS, NOPYilHe HaBYAHHS
(bite-sized lear kancy/sibHe HABYaHHS, W0 HABYae «KpynuHkamu» (learning nugget) ma i [5].

OCHOBHI XapakmepucmuKu MIKPOHABYAHHS BK/IHOYArOMBb.

KopomKoYacHiCmb: HaB4YasabHi MOOYJIi 30CepeodxeHi Ha KOHKPemHUX memax abo HAasu4ykax, uio
npu3BoouUMb 00 WBUOKO20 3ACBOEHHS HOBOI IHopmauyii.

AdanmusHicmb. MIKPOHABYAHHS J1e2Ko iHMe2pyeEMbCS B Pi3Hi OpMamuU HABYAHHS, 3abe3neqyroyu
nepcoHasizauiro nioxody s8ionosioHo do nompeb 3006ysadyis ocsimu.
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JlocmynHicmab: Mamepiasnu po3mileHi Ha pi3HUx oH1alH-naamae@opmax, 00380/1910mMb 3006ysaqam
0CBIMU 0NPAUbLOBYBAMU MAMePIan y 3py4YHi 0159 HUX 4ac i Micye.

AKMUBHE 3aJ1y4eHHS. MIKPOHABYAHHS 4YACMO BKAKYAE [HMEPAKMUBHI enemMeHmu, Maki K
BIKMOPUHU, i2pu 4Yu Bi0eo, Wo NIOBUWYE piBeHb 3aaydeHocmi 3006ysBadis ocsimu, 0cobiuso npu
BCebiIbULIOMY 3pOCMAHH /100U, SKi MAroMb «KJ1iNOBE MUC/IeHHS».

KombiHosaHe HasyaHHA (combined learning) € ocs8imHbOr MOOEs/Ito, WO NOEOHYE MPAaoduuilHi
Memoou HAsYaHWHA 3 OHAAUH-¢popmMamamu, 3abe3neyyrodu [HMepakmusHiCMmb ma eHYYKICmb B
0CBIMHbLOMY Npoueci. Ljed nioxio eppekmuBHO BUKOPUCMOBYE Nepesazu 060X popm HaBYAHHS: 0CobUCMUX
3aHamb 8 ayoumopii ma moxcaiusocmed, ki Hadaroms yugposi mexHosoeii. KombiHoBaHe HABYAHHS
nepeobayae BUKOPUCMAHHA PI3HOMAHIMHUX MexHo102il, BKIOYArOYU OHIAUH-KYpCU, Bi0eosneKkuli,
popymu 0ns 062080peHHs ma iHMepakmusHi naameopmu, Wo 00380/8t0Mb 3006yBa4am ocsimu
ompumysamu docmyn 00 HaBYAIbHUX Mamepianis y 3py4HuUll 018 HUX Yac. [jae Moxiusicms nedazo2am
adanmysamu Kypcu nid iHousioyasbHi nompebu 3006ysadis ocsimu, wo cnpuse b6inbw 21ubokomy
3ACBOEHHIO 3HAHb. B YKpaiHi KoMbiHOBAaHe HaB4YaHHs No4Yasao Habysamu NonysIsspHOCMI B OCMAHHI POKU,
ocobauso B ymosax naHoemii COVID-19 ma nicis no4amky nosHomMacuwimabHoi BitiHU 3 PocCilicbKor
®edepauieto, Kosiu 0cBIMHI 3aknadu byu 3mMyweHi Weuoko adanmysamucs 00 Hosux peaid. Ljed docsid
NPOOeMOHCMPYBAB Nepesdzu 3MillaHo20 GOopMamy HABYAHHS, 30Kpema. eHYYKicmb, O0CMYNHICMb,
iHHOBAUUHICMb. B yMOBAX Cy4acHo20 YKPaiHCbKO20 OCBIMHbO20 NPOCMOPY, KOMOIHOBAHE HABYAHHS
pPO32/190aEMbCA AK BaXU1uBuUl [HCMpyMeHm 019 BOOCKOHAJIHHS OCBIMHIX Npouecis, Wo CNPUSE
POPMYBAHHIO AKMUBHUX, CamMocmiliHux 3006yBay4is ocsimu, 20moBux 00 BUKJIUKIB Cy4dcHO20 CBIMY.
[locmynose BnpoBAO@eHHS MIKPOHABYAHHS B U0 MOOEJTb MOXE CMAamu HacmynHUM KPOKOM Y PO3BUMKY
OCBIMHBOI cucmemu YKpaiHu.

AKMYyanbHICMb BNPOBAOMEHHSI MIKPOHABYAHHSI B OCBIMHIU npouec 0bYyMOBJIeHa KislbKoma
KJTOHOBUMU BUK/IUKAMU, 3 SKUMU CMUKAEMbCA Cy4ACHa ocBima 8 Ykpaiti. lo-nepuwie, wauoKul po3s8UMoK
mexHosio2it | docmynHicmb Hpopmauli npussenu 0o HeobxiOHOCMI NOCMIUHO20 OHOBJIEHHS 3HAHbL |
Hasuyok. 3006yBay4i ocBIMU CbO20OHI MAroMb CNPABY 3 Be/IUKUMU 0bcsi2amu iHopmauii, | MIKDOHABYAHHS
003B0/19€ iM epekmuBHO 3acsoroBamu Hosul mamepian y 3py4Hux ¢opmamax. [lo-Opyee, came 3
npuxodom naHoemii COVID-19, 3HA4YHO 3MIHUIUCE OCBIMHI NpoUecu, NPpUMYCUBWIU 3aK/aadu ocsimu
adanmysamucs 00 OUCMAHUIUHO20 HaBYaHHS. L{e nidkpec1uno nompeby B 2HY4YKUX MaA iHMepakmuBHUX
Memooax HaB4aHHs, ki Moesau 6 nidmpumamu oc8imHIU npouec 8 yMmosax HecmabiibHocmi. Kpim moeo,
mpaouyitiHi Memoou Has4YaHHsa 4acmo He sidnosidaroms nompebam cy4acHux 3006yBadvis ocaimu, AKi
BuMazaroms biible aKmuBHO20 3a/y4eHHs B npouec. MiKpOHABYAaHHS NPONOHYE MOMUIUBICMb
iHmeapauji' pi3HUX ¢opmM HABYAHHS, W0 BIONOBIOAE iHOUBIOYA/IbHUM CMU/ISIM HABYAHHA Ma nompebam.
Hapewmi, MIKpOHABYAHHA CNPUSE PO3BUMKY KPUMUYHO20 MUC/IEHHS ma camocmiliHocmi 3006ysadyis
0CBIMU, WO € BAXUIUBUMU HABUYKAMU 019 YCniwHoi adanmauii 8 duHamiyHomy csimi. ¥ csimi yux
BUK/IUKIB, BNPOBAOHCHHSA MIKPOHABYAHHS B PAMKAX 3MiLLIAHO20 HABYAHHS CMAE He Jiue 00UiIbHUM, aje
U HeobxiOHUM 0719 (OPMYBAHHA KOHKYPEHMOCNPOMOMCHUX ¢axisuis 8 YKpaiHi ma 8i0onosioHocmi
0CBIMHb0O20O NPOYECY CYHACHUM BUMO2AM.

3 NCuxos102iyHOI MOYKU 30pYy, MIKPOHABYAHHA 6A3YEMbLCA HA NPUHUUNAX KO2HIMUBHOI HAYKU,
30KpemMa meopisx, Wo cmocyrombcs 06pobKu iHpopmauii. 3006ysaqi ocBimu Kpauie 3anam’amosyomsb
iHgopmauiro, Kosu BOHA NOOAEMBLCS Y KOPOMKUX, ¢pazMeHmoBAHUX YacmuHax. Lle nos’a3aHo 3
obmexceHHaMU pobo4oi nam’smi, AKa 30amHa ympumysamu Jiuwe obmexeHy KiibKicms Hpopmayii
00HOYacHo. KpiM moeo, MIKpOHABYAHHA NIOMPUMYE NPUHUUN "CNpUlHSIMMSA ma NnosmopeHHs", oe
KOPOMKI Cecii’ HaB4aHHs 3 MOXC/IUBICMIO NOBMOPEHHS IHGHOPMaui NiOBULLYHOMSb il 3aKpinIeHHs 8 Nam 'smi.
B3aemo0isi 3 0CBIMHIM KOHMeEHMOM Yepe3 pi3HOMAHIMHi popMmamu HaBYAHHS, MAKOHC NIOBULULYE PiBeHb
3a/1y4eHHs 3006yBaqvis 0CBIMU, WO CNPUSAE 2UOUIOMY PO3YMIHHIO MA 3ACBOEHHIO Mamepiary.

EgpekmuBHiCMb MIKPOHABYAHHS 3aexcums Bi0 HU3KU YUHHUKIB: /102iKa po3n00iay OCBIMHLO20
KOHMeHmYy, HAasBHICMb OUHAMIYHO20 | ¢OPMYBAIbHO20 OUIHIOBAHHS, YimKicmb OUOaKmMUYyHoOI Memu,
NOKPOKOBA [HCMPYKUIA, YeK-IUCM 3 BU3HAYEHHAM 4Yacy, 060B'93K08a pe3y/ibmAamuBHICMb 4Yepe3s
380pomHuUU 38’A30K.

YmoBamu egpekmuBHO20 MiKPDOHABYAHHS €:

- J102i4Ha NOC/II00BHICMb IHCMPYKUIUT YU KPOKIB,

- BIOKpUMIcmb, NPOCMOMA, YimKIiCMb, 3pO3yMisliCMb, 00HO3HAYHICMb YCiX 3aC06iB OCBIMHBLO2O
KoHMeHmy,

- docmynHicmsb 8 6YOb-AaKull Yac, 3a 3anUmom, 84ACHICMb HAOAHHS iHpopmauii,

- [HMepakmuBHICMeb,

- B6Y00BAHICMb B NOBCAKOCHHE XUMMS,
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- adanmusHicmab 00 WBUOKO3MIHHOBAHUX yMOB [6].

lipouec BNPOBAOHEHHSI MIKPOHABYAHHA MAE PA0 BUK/UKIB, SKI MAe nodosamu OCBIMHE
cepedoBule 0719 epeKmUBHO20 BUKOPUCMAHHSA MIKDOHABYAHHS 0J19 NIOBUWEHHS PiBHS 0CBIMU B YKPaiHi.
OOHUM 3 OCHOBHUX BUKJ/IUKIB BNPOBAOMCEHHA MIKPOHABYAHHA B8 YKPAiHi MU 86A4AEMO B MEXHIYHUX
bap’epax, nos’s3aHux i3 docmynom 00 Cy4acHUx mexHos02it ma iHmepHemy. Y Bi00anieHuUX i CiibCbKUX
padioHax, de iHpacmpykmypa He 3aBxou € 00CMAmMHbLO pPo3BUHEHOK, bazamo 3006yBadis ocsimu ma
nedazoeis CMUKarombCca 3 npobaemamu docmyny 00 BUCOKOWBUOKICHO20 IHMepHemy ma HeobxioHux
npucmpoiB. Lle obmexcye MOXIUBOCMI 01 BNPOBAOMCEHHS OHAAUH-POPM HABYAHHSA | 3HUMCYE
epekmuBHICMb MIKPOHABYAHHS. KpiM mo2o, He BCi 3aKi1adu OCBIMU MAaroms pecypcu 0Jis 3aKynisii
HOBIMHBLO20 NPO2PAMHO20 3abesneqeHHss abo mexHoso2ill, HeobxiOHUX O CMBOPEHHS AKICHO20
KOHMeHmY. LLJe 00HUM BaxiuBuUM BUKIUKOM € MeMOOUYHI NUMAHHS, 30Kpema nid2omoska nedazo2is 0o
pobomu 3 MIKPOHABYAHHAM. BHaeamo 3 Hux He Maroms 00CMAMHL020 00CBIDYy B CMBOPEHHI
iHMepakmusHUX ma adanmuBHUX HABYAJbHUX MOOY/iB. Lle nompebye HoBUX HABUYOK Yy Ou3alHi
0CBIMHBLO20 KOHMEHMY Ma BOIO0IHHA UUGPOBUMU MEXHOI02IAMU. Baxiuso makox< 3abezneqyumu
0CBIMHI NPO2PAMU, W0 CNPUSMUMYMb PO3BUMKY UUX HABUYOK. CMBOPEHHS AKICHO20 KOHMeHmy, aKud
sionosioae nompebam 3006yBaqis 0cB8iMU, € We 00HUM 3aBOAHHAM, K€ BUMA2AE 3YCUJIb [ 4acy.

CniBBIOHOWEHHSI MIKPOHABYAHHS 3 MPAduyitdiHUMU pOPMAMU HaBYAHHST MAKOXC MOX(e BUKUKAMU
mpyoHoWli. BnpoBaoxeHHs MIKPOHABYAHHSA B ICHYHOYI OCBIMHI npoepamu nompebye NepeocMuc/ieHHs
nioxodiB 00 OUIHHOBAHHS, CMPYKMYpPYBAHHSA KypPCi8 ma iHmeapauii Hosux memodis Has4yaHHs. Yacmo
BUHUKAE NUMAHHS, K 6a1aHCyBamu Mix« KOpoOmKUMU MOOYAMU | 21UOOKUM BUBHYEHHSIM MeM, O MOXE
npuszsecmu 00 KOHQGJIIKMY Mix MpacuuidHUMu ma HOBUMU (OpMaMu HABYAHHA. [ledazoeu NOBUHHI
3Hadmu cnocobu, K MakCuMasabHO epekmuBHO iHmez2pysamu MiKPOHABYAHHS Y 38U4alHUl oCcBIMHIl
npouec, Wo BUMA2AEe KpeamusHOCMI [ adanmusBHOCMI. TAKUM YUHOM, BUKJIUKU BNPOBAOXCEHHS
MIKPOHABYAHHS € bazamoepaHHUMu i nompebyroms KOMNJIEKCHO20 Nioxody 01 iX NOOOJAHHS.

3a KopdoHoM, 3akaadu ocsimu Bce binbuwe BUKOPUCMOBYHOMb MIKDOHABYAHHS Y CBOIX
KOMbIHOBAHUX Kypcax, NponoHyrodu 30o6ysayam ocsimu odocmyn 00 KOPOMKUX Bideosekuit ma
iHmepakmusHuUx 8Npas. Lji NpakmuKu cnpusroms NIOBUWEHHH 3a/1y4eHOCMi cmyO0eHmiB i NOKPAWEHHO
IXHix pe3ysibmamis HAaB4yaHHS. Tak 3a 0aHumMu onumysadHHs (puc 1.), nposedeHum ceped 3006yBadis
ocsimu YHisepcumemy [lasna Moszegpa Lllagapuka 8 Kowuui (Univerzita Pavla Jozefa Safdrika v
Kosiciach), 74.05% onumaxux 3acmocCyBaHHs MiKPOHABYAHHS OUiHIOKMb NO3UMUBHO [4].
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Puc 1. Peaynbmamu gionosideli cmyoeHmiB Ha NUMAHHA aHKemu: «5IK Bu ouiHroeme cemiHapu i3
3a2a/1bHOI OUOAKMUKU 3 BUKOPUCMAHHAM MIKPOHABYAHHA?» [4].
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BiONoBIOHO MIKPOHABYAHHSA Bi0i2pae BaXiusy posib Yy GOPMYBAHHI AKMUBHO20 OCBIMHbO2O
cepedosuuya, de 3006yBayi ocsimu cmarome 6inbW 3a/1y4eHumu 8 ocBimHIl npouec. Kopomki modysi
3aoxo4yroms 3006yBayis 00 CaMmoocsimu i HadarmMb MOXIUBICMb HaB4Yamucs 8 6yob-gKull Yac i 8 6yob-
AKOMY MICUl, WO NIOBUWYE IXHO MOMUBAUKD MA aBMOHOMI. B iHMepakmusHoMy cepedosull, U0
NOEOHYE MIKPOHABYAHHS Ma MpaouuitHi memoodu, 3006yBadyi ocBiMuU 0MpuUMyromb 3Mo2y bpamu y4acme
Y 2pynoBux 0620B0PeHHsIX, NPOEKMAxX Ma IHMePaKMUBHUX 3dBOAHHSIX, U0 CNPUSIE PO3BUMKY KPUMUYHO20
MUC/IeHHS [ cnisnpaui. Takum YUHOM, MIKDOHABYAHHS He Jiuwe 36azaqye KombiHosaHe Has4yarHs, anae U
CMUMYJTHOE OPMYBAHHSI AKMUBHUX, CAMOCMIUHUX Y4ACHUKIB OCBIMHb0O20 NPOUECY, 20MOBUX 00 BUKJIUKIB
Cy4acHo2o csimy.

BnpoBaodxeHHs MIKpOHABYAHHSA B YKPAIHCbKUX HABYAJIbHUX 3AK/1A0aX MAE 3HAYHI Nepcnekmusu,
OCKi/IbKU yed nioxio 8ionosioae Cy4acHUM BUMO2AM OCBIMHbO20 Npouecy. 3aB0SKU CBOIl 2HyYKOCmi ma
adanmuBHOCMI, MIKPOHABYAHHS CYMMEBO NIOBULLUMb epekmUBHICMb HaBYAHHS], 3abe3neqyums 00CmMyn
0o AKiCHUX OCBIMHIX pecypcis ma sidnosidae nompebam pisHux kamezopil 3006ysaqis ocsimu. 3 02150y
Ha WBUOKI 3MiHU B8 MEXHOJI02[HHOMY CepedoBulWi ma BUMO2U PUHKY NPayi, MIKPOHABYAHHS CMAE
HeBio eEMHUM [HCMPYMeHmMOoM 018 NI020MOBKU KOHKYPEHMOCNPOMOXHUX (axisuis.

BuCHOBOK. /[]n5 YCniwHO20 BNPOBAOXEHHS MIKDOHABYAHHS, OCBIMHIM YCMAHOBAM BAPMO
po3BUBaAMU iHpacmpykmypy 0418 3abezneqeHHs docmyny 00 HeobxiOHUX mexHo/102ild ma iHmepHem
pecypcis Bcix kamezopill 3006ysadvis ocsimu, NPoOBOOUMU HABYAHHS O/1F Neoazoais, OpeaHi30BYrHYU
MpeHiHeu ma cemiHapu Wooo CMBOPEHHS MA BUKOPUCMAHHS MIKPOHABYAIbHUX MOOYJIIB. TaKOXC 8apmo
CMBOPHBAMU AKICHUU KOHMeHM), iHBecmyrodu B po3pobKy iHMepakmusHUX ma adanmuBHUX OCBIMHIX
mamepianis, aKi s8ionosidamumyms Cy4acHumM nompebam 3006ysadis ocsimu. Baxwiusoro € U iHmeepauii
MIKDOHABYAHHS B ICHYOYI NPO2PamMu, NPOBOOAYU EKCNepUMeHMU 3 NOEOHAHHS MIKPOHABYAHHS 3
mpaouyiiHuUMu popmamu Has4aHHs, OUIHHHYU IXHIO epeKmuBHICMEb.

OCKiflbKU MIKPOHABYAHHA € HOBOK MaA OUHAMIYHOK 06/1aCMKo, BAXJIUBO NPOOOBHCYBAMU
00C/iOHCeHHS 3 MemMOo BUSBJIEHHS HAUKPAWUX NPAKMUK mad Memoodi8 BNPOBAOMHEHHS. 3aK/IUKAEMO
00C/IIOHUKIB, Y4ACHUKIB OCBIMHbO20 NPOUECY ma OCBIMHI YCMAHOBU AKMUBHO chiBnpaurosamu 0Jis
06MiHy 00CBI0OM, pO3pObKU HOBUX KOHUeNnyiti ma adanmauii MikpoHas4yaHHs 00 cneuudiku YKpaiHCbKo2o
0CBIMHBLO20 Ccepedosuwd. TibKU CNIIBHUMU 3YCUIIAMU MU 3MOXEeMO CMBOPUMU [HHOBAUIUHI ma
epekmuBHi 0CBIMHI cucmemu, SKi 8ionosidamumyms BUMO2AM Cy4acHOCMI.
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Abstract

The article discusses the linguistic and didactic possibilities of using the Quizlet electronic
application in the process of teaching foreign language vocabulary. The main functions of the
application are analyzed, such as creating flash cards, conducting tests, interactive games and
repetitions, which contribute to the active assimilation of new lexical material. The advantages of
using Quizlet for various categories of students are described, including improved memorization,
development of motivation for learning and the possibility of independent work. The methods of
integrating the application into the learning process, as well as its role in the formation of long-
term memory, are also discussed. The author identifies three groups of components of knowledge
of a foreign language word: (1) knowledge of the form (oral and written for reception and
production); (2) knowledge of the semantic structure (lexical meaning, semantic relations of the
word and grammatical meaning); (3) knowledge of the peculiarities of the use of the word
(knowledge of collocations and potential syntactic functions of the word). The effective use of the
Quizlet service for the purpose of mastering foreign language vocabulary is possible with a clear
definition of the role and place of this tool in an integrated system of lexical skills formation.

Keywords: Quizlet, vocabulary learning, electronic applications, linguodidactics, foreign
language learning, digital technologies, flash cards, memorization, motivation, interactive
methods.

Introduction

Modern foreign language teaching requires the use of innovative technologies that make it possible
to increase the efficiency of vocabulary acquisition. One of the most popular tools is the Quizlet
electronic application, which provides interactive opportunities for memorizing and practicing new
words. The application aims to optimize the learning process through the use of flash cards, games, tests
and repetitions, which makes it attractive for both students and teachers.

The purpose of this article is to study the linguistic and didactic possibilities of the quiz in teaching
foreign language vocabulary. We will look at how the application can be integrated into the learning
process, as well as its impact on motivation, memorization and active use of vocabulary.

Theoretical foundations of vocabulary teaching

Vocabulary is the most important component of any language. Without a sufficient vocabulary, it
is difficult to perceive and transmit information, as well as full-fledged interaction in a foreign language.
The importance of vocabulary in the learning process can hardly be overestimated, since the possession
of vocabulary determines the success of communication and understanding.

Traditional vocabulary teaching methods, such as memorizing words from lists and using paper
cards, do not always prove effective for all categories of students. These methods can be monotonous
and do not provide deep understanding and memorization. In addition, the insufficient use of words in
context leads to problems in their practical application in communication.

Features of the Quizlet electronic application

The Quizlet app offers a wide range of vocabulary learning tools. The main function is to create
flash cards, which can include both text and images or sound files. This allows the material to be adapted
to different levels of student training and types of educational content.

In addition to flash cards, the app offers test functions where students can test their knowledge
through multiple choice questions, term matching, and translations. An important feature of Quizlet is
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the repetition system, which automatically adjusts to the student's progress, providing more frequent
repetition of those words that were mastered worse. [1].

To analyze the linguistic and didactic capabilities of this electronic application, it is necessary to
show the place and role of acquiring knowledge of lexical units in the general system of formation and
development of lexical skills. In linguodidactics, when working with vocabulary, three stages are usually
distinguished. N.D. Galskova and N.I. Gez name the following as the main stages of work on lexical
material: familiarization with new vocabulary (including semantics), primary consolidation and the stage
of using vocabulary in various forms of oral and written communication (preparatory and speech
exercises) [2].

The authors emphasize that the initial consolidation stage follows directly after the familiarization
stage and even merges with it. The examples of exercises recommended by the authors show that the
assimilation of meanings, forms and use of words occurs at the stage of primary fixation during the
performance of mainly language exercises by students [2].

Despite the different names of the stages, all of the above algorithms for vocabulary assimilation
are similar in content: at the first stage, familiarization with new lexical units takes place, followed by
work on forming their image in the memory of students, and at the third stage, the primary fixed lexical
units are included in speech. Unlike the authors of these three-stage algorithms for the formation of
lexical skills, E.I. Passov believes that the stages of familiarization with new vocabulary and its training
at the level of individual units do not meet the requirements of a communicative approach.
Familiarization and primary training should take place in situationally related, motivated statements:
"The mastery of meaning is carried out through a function; the disclosure of the meanings of words is
only a component accompanying the process of assimilation, as if dissolving in this process" [3].

One of the key linguistic and didactic advantages of Quizlet is the ability to personalize the learning
process. The teacher can create sets of flashcards that correspond to a specific topic, textbook or course,
as well as provide access to students for self-study.

The application uses the principles of interval repetition, which helps to improve long-term
vocabulary memorization. The system monitors how the student answers questions, and depending on
success, suggests repeating those words more often that are remembered worse. This approach has
proven to be effective in terms of the psychology of learning and memory enhancement.

Quizlet can be effectively integrated into the learning process at different stages. For example, the
application can be used to prepare for lessons, when students independently study new lexical material
before discussing it in class. In the classroom, Quizlet can serve as a tool for testing knowledge,
conducting tests or active games.

In addition, the application is useful for students to work independently outside the classroom.
They can use it for regular repetitions, homework, or exam preparation.

Motivation plays an important role in learning, and the use of interactive tools such as Quizlet
helps to increase student engagement in the learning process. The various game mechanics built into the
app create a competitive atmosphere and increase students' motivation to study.

Students who actively use Quizlet often show a higher level of engagement and interest in learning
vocabulary, which in turn has a positive effect on their academic performance.

The Quizlet service can be very effective if it is thoughtfully integrated into the general
methodological system of working with lexical material. The assimilation of a multidimensional image
of a word does not happen at once, at the first meeting with a new word, but is distributed over time and
may even take several years. As Norbert Schmitt notes, various components of word knowledge can be
acquired at different times, for example, it is quite possible to use a word in oral speech, but not be able
to write it [4].

Advantages and disadvantages of Quizlet in teaching vocabulary

- Accessibility: Quizlet is available for free and is supported on various platforms (mobile devices,
computers), which makes it convenient to use both in the classroom and at home.

- Flexibility: The ability to create your own sets of cards allows you to adapt the material to the
specific needs of students and curricula.

- Interactivity: Interactive games and tests contribute to better learning of the material compared
to traditional methods.

Disadvantages

- Limited context: Despite the wide functionality, Quizlet does not always provide the opportunity
to study words in complex contexts, which may limit the development of vocabulary skills in real
situations.
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- Internet addiction: Full use of Quizlet requires constant internet access, which can be an obstacle
in some educational environments. [4].

Conclusion

The Quizlet electronic application is an effective tool for teaching foreign language vocabulary. Its
capabilities for creating flash cards, tests and interactive games can significantly improve the process of
memorizing vocabulary, as well as maintain a high level of motivation for students. However, to achieve
maximum effect, the application should be used in conjunction with other learning methods that provide
the opportunity to study words in a deeper and contextual format.

Prospects for further research may include studying the impact of Quizlet on the development of
other aspects of language competence, such as grammar and listening, as well as its application in a
mixed learning environment.
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Abstract

State-of-the-art optical cameras mimic human vision in the sense that they record the visible
spectrum. However, much of the information that allows us to study objects more precisely lies
outside the visible spectrum. Back in 1972, Landsat-1, the first large civilian Earth observation
satellite, observed the near-infrared portion of the spectrum, which is particularly useful for
monitoring vegetation. Conventional multispectral sensors, which usually only cover the visible
and near-infrared spectrum, record small amounts of Earth-reflected radiation in broad spectral
bands. These sensors provide reliable information for quality reports on topics such as land cover
and vegetation type. However, quantitative information, such as providing nutrients to crops,
water quality of lakes, or determining mineralogy in rocks and soil, requires higher spectral
resolution data than that provided by conventional multispectral sensors. In contrast,
hyperspectral sensors observe sunlight reflected from the Earth at many wavelengths over a wide
range [1]. High-precision measurement of spectral distribution reveals properties of objects based
on their chemical composition. This allows the spectral signatures of individual materials to be
determined based on molecular absorption and scattering.

Keywords: optical, cameras, human, vision , spectrum.

Introduction

In recent decades, the demand for higher resolution data has increased. Depending on the
application, it may be useful to increase the resolution in space, obtaining more accurate data of the
visible or infrared spectrum. Consequently, researchers want to have higher pixel density, which is
increasingly needed in various applications. There is a huge and rapidly growing demand for such
geoinformation on a large scale worldwide, and hence the need for improved (airborne and spaceborne)
remote sensing.

The demands of new applications are constantly increasing, and the current resolutions may not
be able to meet future demands. Although solutions for very high-resolution hyperspectral imaging are
currently available, they are not available for large-scale coverage due to high cost.

On the other hand, expensive high-precision optical and image sensors are a significant concern in
many applications. Technological advances in optics and sensors are approaching physical limits in some
respects, and we have reached a level where further improvements degrade the spectral resolution [2].

For image sensors, there is actually a trade-off between spatial, spectral and resolutions. For a
given, small spectral region, the pixel size cannot be drastically reduced (for better spatial resolution)
because the light reaching the sensor is reduced and the signal-to-noise ratio is reduced. The observed
increased obstructions significantly degrade the image. The effect is amplified for wavelengths that are
more affected by atmospheric absorption of the signal. On the other hand, for wider spectral bands, the
amount of incoming light is greater, so the pixel size can be reduced, but at lower spectral resolutions.
The observed weak signal can be removed by longer integration, but this requires a static camera, which
is not realistic for moving antenna and speaker sensors. Hence, it is difficult to overcome this physical
limitation.

In addition, satellites with different spatial resolutions have additional limitations for some
multispectral sensors. The main reason for the different spatial resolutions is to reduce the amount of
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data that needs to be transmitted to Earth: "the rates and volume of data produced by payloads continue
toincrease."

Main parts

The aforementioned limitations end up creating very similar problems. Therefore, a new approach
is required to overcome these shortcomings arising from sensors and optics manufacturing technology
and thus increase the spatial and spectral resolution.

For this purpose, it is necessary to combine spatial and high spectral resolution images and analyze
them in an integrated manner using the complementary features of both data sources. Finding a way to
combine high spatial and high spectral resolution is a major goal of remote sensing research. The key
question is how best to combine both data sources into an integrated product with the spectral detail of
modern imaging spectroscopy and the geometric resolution of the latest mapping cameras.

Taking into account the already mentioned limitations, improving the quality of spectral and
spatial characteristics of remote sensing images using software techniques and methodological solutions
is investigated from various aspects:

* The goal of the project is to combine high spatial and high spectral resolution images and analyze
them in an integrated manner using the complementary features of the two data sources. Finding a way
to combine high spatial and high spectral resolution is the main goal in this research.

Hyperspectral images can separate the spectral reflectance into hundreds of spectral bands versus
a few multispectral bands. However, the drawback is the lack of global coverage, as there are currently
not enough satellites/sensors to meet the given requirements. The main importance of hyperspectral
imaging is to obtain geochemical, biochemical and biophysical parameters, which can then provide
information on the state and evolution of various terrestrial and aquatic ecosystems.

-discussed improvements in higher resolution of hyperspectral data can provide results in post-
processing, especially where advanced data classification tools are available. The presence of multiple
spectral bands, complex soil ecosystems, land assets, and land use can be precisely classified using
defined molecular absorption and scattering properties. More precisely, it is possible to obtain accurate
information depending on the more detailed classification of forestry and agricultural species, the state
of vegetation and the dynamics of development.

-Additional applications include contributions to mining and geology for mineral exploration with
more accurate remote sensing. Assessment of plant productivity, better forecasting, conservation
mapping and monitoring of roof deterioration in buildings are possible.

-Hyperspectral data can also be used to provide information on pollution damage to plants and
soil.

Thus, without any physical contact with objects on the Earth's surface, information can be
extracted based on their brightness. Optical space and airborne sensors capture Earth's radiance
(reflected sunlight) in different regions of the electromagnetic (EM) spectrum (Figure 1). The EM
spectrum can be divided into several spectral regions. Panchromatic (PAN) imaging usually refers to "all
colors" (from the Greek), meaning the visible spectrum. The shortwave infrared (SWIR) part of the
spectrum covers the range of about 1.4 to 2.5 m. This is followed as the wavelength increases (up to 15
m) by the thermal infrared (TIR) spectrum (also called Long Wave Infrared), where the observed energy
is no longer reflected but emitted from the ground. When multiple spectra of this type are acquired
simultaneously from the same sensor, images at different wavelengths are formed, superimposed and
called bands.

Some widely used satellites have instruments (in some cases multiple sensors or detectors) with
multiple spectral bands but with different spatial resolutions (usually two or three groups of different
spatial resolutions. In this case, a very positive aspect is that such spectral the bands image the same area
at the same time, which means that very similar lighting and atmospheric conditions are created and
other multitemporal change problems are avoided. It also means that the viewing directions of the bands
are usually very similar, while the spectral bands of each sensor share a common geometry. Examples of
such multispectral sensors with variable spatial resolution are: MODIS, VIIRS, ASTER, WorldView-3, and
Sentinel-2.

A comparison of spectral bands obtained between Landsat-8 and Sentinel-2 is presented in figure
2. Due to the good features and novelty of Sentinel-2, special attention is paid to the high resolution of
Sentinel-2 images [3].
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Figure 2. Comparison of spectral bands obtained by Landsat-7/8 and Sentinel-2 satellites. The
gray curves show the atmospheric transmission and absorption of the EM spectrum.

There are many studies on single-image high resolution, but it is limited by spatial domain
expansion. For a typical terrestrial application, the goal is to generate 30 spectral bands from 3 input
bands per pixel. The difference in airborne and satellite remote sensing (MZ) is extreme, as typical low
spectral resolution sensors only have up to 10 spectral bands, while hyperspectral sensors have many
more bands covering the same range.

High-frequency spatial information and spatial context allow distinguishing spectral signatures of
different objects and materials with similar colors [4].

The main disadvantages of this process are the limited initial data compared to single-image high
resolution, as hyperspectral images are not available everywhere. Another drawback is that after
simulating the training samples, the system is "tuned" to the specific spectral response of the simulated
camera.

Different sensors suitable for research purposes will be considered, as well as several different
methods of high-resolution image enhancement. Finally, a brief overview of neural networks and, in
addition, some high-performance network architectures will be considered.

Combining a low-resolution hyperspectral image with a higher-resolution multispectral image can
be viewed as hyperspectral high-resolution, as the process increases the spatial resolution of the
hyperspectral image by using auxiliary data. Supporting information is considered an additional source
of information. The way to increase multi-sensor high resolution is shown schematically in figure 3.

Pan-sharp Hyperspectral pan-sharp

.

HIPERSPEKTRAL VO MULTISPEKTRAL MOLUMATLARIN BIRLOSMOSI

Figure 3. Schematic illustration of three different types of multi-sensor high resolution. Blue was
used for panchromatic/multispectral images and green for hyperspectral images.
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Results

A joint unmixing process was used to combine the hyperspectral and multispectral images. Spectral
unmixing helped to apply sparsity to the representation coefficients. In addition, it is possible to increase
the sparsity according to the linear mixing model. From the data itself, it was possible to estimate the
relative responses of the sensors. Due to the different spectral and spatial information, the problem of
perfect matching of two images is quite difficult. For this, it is necessary to remove the spatial blurring
of the hyperspectral image. Thus, after pre-processing the images, it is still possible to remove the
remaining errors. Finally, applying the method to real images validates the proposed approach (Figure 4).

Ground truth Ground truth
552 nm 1506 nm

True colors

552 nm

1506 nm

Error image (8bit range)  Error image (8bit range)

SNNMF HySure R-FUSE SupResPALM

Figure 4. Top row: True color image and terrestrial true spectral images for wavelengths 552 and
1506 nm. Second and third rows: reconstruction images for each method at the indicated wavelengths
(color differences between the two rows are clearly visible).
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Abstract

Unmanned aviation received its main development with the advent of microcontrollers and
microprocessors. Microelectronics replaced bulky autopilots, and it became possible to create
small-sized aircraft. If in the 20th century drones were mainly military, at the beginning of the 2 1st
century, civilian drones appeared. Even now, drones are used to deliver cargo, collect various
information over large areas, and take aerial and photographic photographs. The capabilities of
drones are still being studied, and the devices are being improved

Keywords: devices, unmanned, aviation, development, microcontrollers.

Introduction

The first unmanned aerial vehicles were aerostats (Figure 1.1). They were intended to be used for
bombing, but they did not produce significant results on the battlefield. This is considered the first
documented use of UAVs. For a long time, unmanned aerial vehicles were used only for military purposes.
The first unmanned aerial vehicle was a modified airplane and could be controlled from a sea vessel at a
distance of up to 5 km. It was used as an aerial target. In the early 1930s, the first autopilots appeared,
and radio-controlled aircraft received a new round of development.

T L A
T

Figure 1. Examples of balloons.

The famous Soviet orbital ship Buran can also be called a drone. It flew in automatic mode without
a crew on board.

Main parts

A UAV with four motors is called a quadcopter, with six - a hexacopter, with eight - an octocopter.

A distinctive feature of a helicopter-type drone is its ability to hover over an object and rotate
around its axis.
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Multicopters are used for photo and video shooting, in agriculture and for cargo delivery. It is also
worth noting that drones have different types of configurations. Let's consider each of them in more
detail.

A tricopter is a model of a multicopter that has 3 propellers. In such a drone, two front propellers
move forward and have the opposite direction of rotation, and the third is a tail rotor. A quadcopter is
the most popular design scheme for multicopters.

There are two movement schemes:

1. the "+" scheme, when one of the rotors is front, the opposite one is rear, and two rotors are
lateral;

2. the "x" scheme, when two rotors are simultaneously front, the other two are rear, and lateral
displacements are also realized simultaneously by a pair of corresponding rotors.

There are also hexacopters, they have 6 motors, and octocopters, which have 8 motors. Both types
are used when it is necessary to lift a heavy load. They are also able to maintain stability during flight, so
multicopters of this configuration are used for video filming.At present, the First

Person View (FPV) direction of drones, which implement the virtual presence of the operator, is
actively developing.

The pilot, controlling the drone via the remote control, sees a picture in real time through the
camera on the UAV by displaying it on a monitor, TV, video glasses or a video helmet.

Almost any flying machine can be converted for FPV. But do not forget about the important feature
of the FPV carrier - the need for an on-board transmitter.

The minimum kit consists of a camera connected to a video signal transmitter, mounted on a
regular radio-controlled model with a control signal receiver and several controls.

Nowadays, the direction of unmanned aviation for civil purposes is actively developing. One of the
most popular areas of using drones is logistics. Several main areas prevail here: courier, air taxi and
warehouse drones that can read barcodes from packages and conduct technological inventory.

In production, drones are used for inventory in warehouses.

By reading QR codes, barcodes and RFID, drones take stock of goods at various heights intelligently
and autonomously, which

significantly helps to speed up the inventory process.

The construction industry is no exception, drones are actively used in it. With their help, it is possible
to monitor without

disrupting technological processes on the site, and easily

conduct inspections in hard-to-reach places.

Photos obtained from a UAV can be used

to determine the boundaries of land plots, create photo materials for clients and employees,
mapping, as well as to monitor the quality and progress of work performed at a construction site.
Currently, there is a problem in agriculture of crop control. After all, during the long process of growing
land, unforeseen circumstances may occur, about which the farmer will not be warned at an early stage
of the problem.

First, let's look at the main parts of an FPV UAV.

List of components:

1. Frame

2. Electric motors

3. Propellers

4. Speed controller

5. Flight controller

6. Batteries

7. Radio control equipment

1. Frame

The frame is the main and supporting element of the quadcopter design, to which all other
components are attached. The frame consists of two parts: the fuselage and the beams. An example is
shown in Figure 1.2
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Figure 1.2. Frame.

The fuselage usually houses the electronics and payload, and the arms house the motors and
regulators. The quadcopter frame must be strong enough not to break after the first fall or collision with
an obstacle.

When talking about the size of a drone, they usually mention the frame size, which is the distance
between the diagonally located motors.

If the drone is smaller than 150 mm, it is a micro drone, and from 150 to 300 mm, it is already a
mini drone.

Frames are made of plastic, wood, fiberglass, textolite, aluminum, and so on. The most popular
material for frames is carbon. It is very light and durable. A carbon frame will last much longer than a
frame made of another material.

But despite this, carbon has a small disadvantage: it conducts electricity very well, and if bare wires
touch the frame, a short circuit may occur.

2. Motors

There are two types of electric motors: brushless and collector. Brushless motors are reliable and
powerful, so they are used in both mini-drones and larger devices. But collector motors are used in small-
sized drones with a frame diagonal of up to three inches, that is, micro- and mini-drones

When choosing a motor, you need to pay attention to the "KV rating” characteristic. The KV rating
is the maximum number of revolutions that the motor can develop without losing power at a given
voltage.

If we need a drone for stable flight, then it is necessary to purchase a motor with a low KV value
(for example, from 500 to 1000). For acrobatic flight, the KV should be between 1000 and 1500.

Also, manufacturers of brushless motors indicate in the specification information about the
maximum possible thrust that the motor creates in combination with the recommended rotor. Thrust is
usually measured in kilograms (Kg), pounds (Lbs) or Newtons (N).

Let's say you are assembling a quadcopter and the thrust of one motor

is 0.5 kg, then 4 motors can lift up to 2 kg of cargo. That is, if your device is slightly less than two
kilograms, then it will be able to take off only at the maximum number of revolutions, so in this case it is
better to choose a more powerful “motor + rotor” combination, which will provide greater thrust, or
reduce the overall weight of the drone.

Results

Thus, it turns out that with a maximum thrust of the power plant of two kilograms, the ideal weight
of the drone should be no more than half of this value, that is, 1 kg. To analyze the situation and identify
problems, an expert group goes to the fields, which is extremely ineffective.

Drones in agriculture help to obtain information about the area, relief, soil and condition of plants.

Drones in the power industry are used to analyze and control the strength and reliability of energy
infrastructure. With the help of drones, traditional ground maintenance of utility networks will be much
faster, better and safer.
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Abstract

The main aim of this research is to explore hight technologies and artificial intellect. Thus
since the first computing machines, including ECMs (Electronic computing machines), and then the
first personal computers were made individually, in incompatible copies, it was not possible to get
the necessary results in solving the problems of humanity, and soon the need to connect individual
computers into a network he stood before the experts of this field with his sharpness. First, local
networks on the scale of individual countries, and then global networks, and then the international
computer society - the global information network - the Internet, were created.

Artificial intelligence began to develop with the appearance of the first computers. There is
no single universally accepted definition of artificial intelligence, proposed by John McCarthy at a
Dartmouth College summer seminar in 1956. In this article, artificial intelligence is considered to
be the branch of computer science that deals with the creation of systems with "human-like
intellectual functions” (learning, problem solving, understanding natural language, etc.). Although
artificial intelligence methods are still far behind the human brain, they have some remarkable
successes - for example, they beat humans in chess, go and poker, they show near-human results
in image and speech recognition, and they can synthesize images, paintings and music of a certain
quality. they can do.

Keywords: high technology, artificial intellect, internet, computer, innovation

Introduction

In our opinion, since the main mission of Man is to create a thinking tool and to achieve the
understanding of the Universe as a whole, the multifaceted scientific researches conducted to date in
the field of artificial intelligence, intelligent systems and technologies are the first steps of a long road
that reaches almost infinity. Artificial intelligence, as a scientific direction, is a clear example of the
integration of various fields of science. Artificial intelligence is a field of free scientific research formed
as a result of the achievements in the field of mathematics and logic and based on the knowledge
accumulated by mankind about living and non-living nature. Although artificial intelligence as an
established field of scientific knowledge was formed in the middle of the 20th century, it is known that
the first attempts in this field were made both in antiquity and in the Middle Ages. Practically, scientists
who have been dealing with this new field of knowledge since the beginning considered it appropriate to
address specific issues for the constructive determination and modeling of thinking and to use the
concept of "artificial intelligence” as a mechanism for solving these issues. Thus, in the modern sense,
artificial intelligence is a set of methods and instruments developed using principles and approaches
similar to human thought or processes in living and non-living nature to solve various complex applied
problems. However, there is currently no universally accepted definition of artificial intelligence. There is
nothing unusual here. Because there is no universal definition of natural intelligence - human thinking.
The creation of mechanical, electromechanical and electronic computing machines, including modern
computers, which strengthen the mental work of a person, expand the brain's ability to think, but cannot
completely replace the brain, is a special direction in the development of "information amplifiers”.
Electronic-calculating machines or computers are "active information amplifiers”, and before
transmitting the information from the source directly to us, they carry out the necessary calculation and
logical actions on it and put it into a suitable form. Computers are universal information processors. What
makes them universal is the presence of multiple "digitizing" input devices, which are used to convert
information of various nature into 2-bit code and enter it into the computer. Then, the central processor
performs any arithmetic operations on those 2 codes. The processing results are transferred to the output
devices. The output devices are for converting the 2 codes into a form suitable for later use. For example,
you can enter the sound into the computer and get its graph. Thus, the number 2 acts as a general
equivalent in the computer.
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Since the first computing machines, including EHMs, and then the first personal computers were
made individually, in incompatible copies, it was not possible to get the necessary results in solving the
problems of humanity, and soon the need to connect individual computers into a network he stood before
the experts of this field with his sharpness. First, local networks on the scale of individual countries, and
then global networks, and then the international computer society - the global information network -
the Internet, were created. However, it is wrong to understand the Internet simply as a planetary
computer network. Because it essentially has a wider meaning. Thus, the Internet is the first step in the
creation of world-wide artificial consciousness, which allows us to abandon the method of information
exchange between individuals or their limited groups. The next steps on this path should be the
miniaturization of the means of communication, which should ultimately lead to the creation of the
integration of miniature computers.

In the theory of artificial intelligence, the presentation of knowledge is important. What does
knowledge represent and how is it different from data? Knowledge refers to the set of information that
includes information about the environment (a specific subject area, an object or a group of objects),
information about the properties of objects, the reqularities of events and processes, and the rules of
using information for decision-making. The first computing machines were focused on data processing.
This was due to the level of development of technical and software solutions, as well as the specifics of
the issues being resolved. The complexity of the issues solved in the later stages of development, their
intellectualization, the development of computing technology, made it necessary to create a machine
that processes knowledge. The biggest difference between knowledge and data is undoubtedly that
knowledge is interpretive. It is important to have a program to explain (interpret) data, and data itself
does not carry complete information, but knowledge always carries complete information.

The transition to the innovation environment has created new opportunities for the Republic of
Azerbaijan, as in all countries. Special attention is paid to the development of Information and
Communication Technologies (ICT) in order to expand all sectors in our country. In recent years, artificial
intelligence (Al) technology, which has deeply penetrated all fields in the country, has great prospects in
the direction of intensification of the sector in Azerbaijan and the formation of a highly competitive
market mechanism.

The reconstruction and development of the liberated territories is also carried out on the basis of
the newest approaches based on high technologies. These once again confirm how the development
vectors of the Azerbaijan state were determined decades ago. One of these vectors is the construction
of the country's entire infrastructure based on the most advanced digital technologies and
comprehensive, inclusive development of human resources. Artificial intelligence technologies and
solutions act as the main driving force in this mission [2].

Artificial intelligence began to develop with the appearance of the first computers. There is no
single universally accepted definition of artificial intelligence, proposed by John McCarthy at a
Dartmouth College summer seminar in 1956. In this article, artificial intelligence is considered to be the
branch of computer science that deals with the creation of systems with "human-like intellectual
functions” (learning, problem solving, understanding natural language, etc.). Although artificial
intelligence methods are still far behind the human brain, they have some remarkable successes - for
example, they beat humans in chess, go and poker, they show near-human results in image and speech
recognition, and they can synthesize images, paintings and music of a certain quality.

The main research directions of artificial intelligence

The main areas of research in the field of artificial intelligence include modeling of judgments
(proving theorems, decision-making), natural language processing, knowledge engineering (expert
systems, machine learning), modeling of biological systems (neural networks, bio-"influenced"
algorithms), image recognition, intelligent robots., machine creation, etc. is attributed. One of the main
goals of artificial intelligence is for computers to understand natural language. Let's just note that work
is being done on artificial consciousness - computerized systems that feel alive and can experience real
emotions.

Currently, artificial intelligence has become a complex of technological and software solutions and
allows to achieve results that exceed human intellectual activity in many fields.

Automation and intellectualization are rapidly giving way to smart technologies. There is a
significant difference between intellectual and smart. Intelligent - works on the basis of a given
algorithm, and smart systems improve that algorithm based on the data collected as it works.

Although artificial intelligence has not yet met great expectations, it is moving from "infancy” to a
new stage in its development, has been able to fully prove its potential power in a number of applications,
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and has become an arena of competition between countries (it also has great applications in the military
field).Azerbaycanda siini intellekt sahasinde tedgigatlar

Sini intellektin praktikada genis tatbiq tapmis sahalerinden biriesasi dahi he myerlimiz Litfi Zade
tarafinden qoyulmus qeyri-selis mantiqdir. Azarbaycan alimlari tersfindan qeyri-salis mantiq ve
idareetms, siini neyron sebakaleri, evolyusiya metodlari, garar gabulunu dastekleyen intellektual
sistemlar, ekspert sistemlari kimi stini intellekt movzulari genis tadqgiq olunub ve bir sira praktiki haller
taklif edilib. Son onillikde verilenlerin intellektual analizi, masin 6yrenmasi sahasinde ds fundamental
ve tatbiqgi tadqiqatlar aparilib, bir sira diqggetelayiq naticaler alde edilib. Eyni zamanda, hazirda e-
hékumatin inkisafi ve reqgamsallasdirma strategiyasi ¢carcivasinds bir sira sini intellekt asasli tatbiglarin
islenmasi hayata kecirilir.

The "spring" and "winter" of artificial intelligence

Usually, Al projects have very big goals. This is due to the great enthusiasm of the researchers and
their inability to correctly assess the complexity of the problems of artificial intelligence. For example, as
early as the 1960s, researchers were confident that machine translation systems would be created, but
the idea collapsed in 1966. The consequences of the failure to fulfill the social order are expressed in
English-language popular literature by words such as "Artificial Intelligence Spring" and "Artificial
Intelligence Winter".

The winter of artificial intelligence - huge goals promised to society in the field of artificial
intelligence are not realized, and funding allocated to scientific and practical projects is sharply reduced.
Two major winters are known: 1974-1980 and 1987-1993. In 1982, a multi-year project aimed at
creating 5th generation computers was underway in Japan, but now few people remember it and its
results.

Deep neural networks

Currently, artificial intelligence is experiencing its next spring, and this is related to the
development of deep neural networks. Since 2006, deep learning has been at the forefront of machine
learning research. "Deep Learning" is a type of machine learning based on deep neural networks (i.e. with
more than 2 layers). Although deep neural networks have been studied for a short time, they have been
successfully applied in natural language processing, speech recognition, and computer vision. In some
areas, the application of deep neural networks and machine learning methods in general is still not
widespread. The point is that machine learning needs to collect large amounts of data and analyze it
properly. Deep neural network methods, on the other hand, require larger amounts of data. Therefore,
deep neural networks cannot always help, sometimes it is necessary to apply simpler, classical methods.

Learning strategies in artificial intelligence

Machine learning methods are a leading component in today's applications of artificial
intelligence. Machine learning studies algorithms that improve their performance by learning from past
experience (i.e. data). Machine learning, which uses hundreds of methods to detect hidden patterns in
data, allows optimizing complex processes by taking full advantage of data.

The following learning strategies are mainly used in machine learning methods:

Learning with a teacher - requires data with class icons for learning. It's typical problems are
classification (image recognition) and prediction (regression analysis) and it is widely used in practice.

Teacherless learning - does not require class badges for learning; typical issues are clustering (data
grouping) and finding associative rules.

Stimulation learning - learns from experience gained in interaction with the environment (plays,
wins, draws, loses - learns from the result - learns). It is widely used in intelligent agents and robots.

"Sputnik Moment"

In the globalized world, a paradigm shift is currently taking place in the field of practical
application of artificial intelligence. As a result of its development and convergence with the Internet of
Things, cloud computing, mobile technologies, robotics, "Big data" analytics, and social media over the
last decade, artificial intelligence has reached a critical point where it will strengthen and expand every
technology-based service and application.

Artificial intelligence is radically changing all fields of activity - industry, agriculture, transport and
logistics, energy, telecommunications, financial sector, health, trade, education, science, public
administration, public and national security, and the judicial system.

The nations of the world are trying to use this potential of artificial intelligence to achieve a
competitive advantage. The "Sputnik moment" of artificial intelligence was the adoption of A Next
Generation Artificial Intelligence Development Plan in China in July 2017. was also a strong impetus to
the development of science and technology). After that, other countries also urgently began to develop
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their respective strategies to ensure their technological sovereignty in the field of artificial intelligence
and allocate large funds for its implementation. At present, more than 40 countries have started
implementing such strategies. It seems that artificial intelligence in its modern form has become the next
"rapid arms race in space”.

Priority directions for the country in the field of artificial intelligence

The analysis of the national strategies of a number of advanced countries in the field of artificial
intelligence allows us to distinguish the following five directions as priorities for our country.

 Conducting fundamental applied research in the field of artificial intelligence - creating new
artificial intelligence algorithms using mathematical methods;

« Development of artificial intelligence engineering - application of algorithms obtained as a result
of fundamental applied research to solving various practical problems, development of new software
and technological solutions;

* Data - data collection, storage, processing and optimization (for training algorithms);

* Personnel training - preparation of highly qualified scientific personnel and specialists in the field
of artificial intelligence, creation of new educational programs;

«Legislative framework - development and implementation of laws, standards and ethical rules
that support the development of artificial intelligence technologies.

Essentially, fundamental applied research in the field of artificial intelligence does not require a
large investment: mainly, an Internet connection and in some cases high computing power (for example,
for training deep neural networks). Our country has highly qualified scientific personnel and great
experience in this field, their support and stimulation is extremely important for the entire artificial
intelligence ecosystem.

In order to determine the priority areas of artificial intelligence engineering in our country, it is
necessary to pay attention to a number of factors. Artificial intelligence technologies are applied to free
people from monotonous work, support decision-making, automate dangerous workplaces, support
communication between people, strengthen social influence and social integration, and ensure internal
and external security of the country. Artificial intelligence technologies are becoming a tool for economic
development, and can provide an opportunity to gain a decisive advantage in the military field. Artificial
intelligence engineering should focus on technological solutions that overcome the weak points in these
multidisciplinary fields and overcome the boundaries. In this regard, one of the important tasks is to
promote the application of artificial intelligence solutions in various fields, support technological
entrepreneurship and stimulate the export of artificial intelligence-based products.

Data serves as the “fuel” for Al models. Training a model on a specific problem requires real data,
and the more and better the data, the better it will be able to train the models. Therefore, ensuring the
collection, storage and availability of data is of great importance. In this regard, it is one of the priority
issues to ensure the collection, digitization and availability of data generated in the country, to
implement a well-coordinated single policy, and to create the necessary infrastructure for this process.

In general, the lack of highly qualified personnel in the field of information technology and brain
drain problems are no secret to anyone. There is a serious need for new educational programs, resources,
and new forms of education to provide the labor market with highly qualified personnel in artificial
intelligence technologies. At the same time, it is important to raise the level of public awareness of
possible areas of use of artificial intelligence technologies. Special attention should also be paid to
supporting the self-organization of the community of Azerbaijani-speaking scientists and specialists in
the relevant field.

As a result of the wide application of artificial intelligence, new social relations are formed in
society, and management and regulation in this field must be in line with rapidly changing requirements.
In our opinion, the time has come to establish the principles and standards of responsible use of artificial
intelligence technologies, ensuring confidentiality, security and ethics in accordance with national
legislation and values.

Result. Artificial intelligence is one of the newest technologies of the 2 1st century and one of the
main driving forces of the Fourth Industrial Revolution. Already, artificial intelligence technologies are
beginning to be widely used in practice, and it can be expected that they will soon completely change the
way people live.

The Republic of Azerbaijan, which has successfully implemented the course of digital
transformation in all areas of social life, is showing its will in this area as well. Our country, which has
restored its territorial integrity, has the goal of standing in the leading positions in the world, not on the
periphery, in the field of high technologies. For the successful implementation of this difficult task, the
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government, science, education and industry sectors have a special mission, and it can be said with
certainty that thanks to effective cooperation and purposeful work between them, our country will enter

the group of leaders in the field of artificial intelligence and become one of the main centers of innovation
in this field.

References
1. Balayev R.9., dlizade M.N., Musayev K., INTELLEKTUAL SISTEMLOR VO TEXNOLOGIYALAR,
Baki 2016, “MSV NOSR” nasriyyati, Dars vasaiti, sekilli, -256 sah. (in Azerbaijani)
2. Imamverdiyev Y., Stini intellekt texnologiyalarinin inkisafinda asas trendler 09.12.2021. Stini

intellekt texnologiyalarinin inkisafinda esas trendler - AZORTAC (azertag.az)
(In Azerbaijani).



https://azertag.az/xeber/Suni_intellekt_texnologiyalarinin_inkisafinda_esas_trendler-1946778
https://azertag.az/xeber/Suni_intellekt_texnologiyalarinin_inkisafinda_esas_trendler-1946778

XI INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 01-02.10.2024

RESEARCH OF VEHICLE MOVEMENT IN TRAFFIC ACCIDENT ANALYSIS

Yalovenko V.V.

forensic expert of the Department of Automotive Technical Research, Kharkiv Scientific Research
Forensic Center of the Ministry of Internal Affairs of Ukraine

Danets S.V.

First Deputy Head of the Kharkiv Scientific Research Forensic Center

of the Ministry of Internal Affairs of Ukraine

JOUNIPKEHHA PYXY TPAHCTIOPTHUX 3ACOBIB P AHAJII3I ATT1
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cyoosull ekcnepm 8i00is1y aBMOMEXHIYHUX 00C/IOXeHb, XapKIBCbKO20 HAyKOBO-00C/TIOHUUbKO20
eKCNepmHO-KpUMIHAIICMu4YHo2o ueHmy MBC YkpaiHu

Jareub C.B.

nepwuli 3acmynHUK UeHmpy, XapKiscbKo2o HayKoBo-00C/II0HUUbKO20 eKCNepMHO-
KpumiHanicmu4yHo2o ueHmy MBC YKpaiHu.

BCTYI
JlopoxcHbo-mpaHcnopmHi npueodu (ATI1) € ceplozHoro npobaemoro, aKa uopoKy Npu3Booums 00
YucsieHHUX mpasm ma cmepmel NO BCbOMY CBIMY. AHAnI3 pyxy mpaHcnopmHux 3acobis npu ATl €
BAYCUIUBUM [HCMPYMEHMOM 0JIF PO3YMIHHA NPUYUH asapiti ma po3pobKu epekmusHUX 3axodis 0/1F iX
3anobiz2arHs. Ljs cmamms po3esisiHe Memoou 00CIOXEHHS PyXy MPAHCNOPMHUX 3acobiB, BUKOPUCMAHHS
CY4acHUX mexHos02ili ma NpoepamHo20 3abe3nevyeHHs, a MAKOX BAXJIUBICMb UuX 00C/IiOxeHb 0J1S
NOKPpauwieHHs beaneku 00POICHbO20 PyXy MA eKCnepmHo20 aHasizy mexaHiamy JT71.

1. Memoou 0ocnioxeHHA pyxy mpaHCNopmHUX 3acobis

1.1. TpaduyiiHi memodu

TpaouuitiHi memoou 0docaioxeHHs ATl skaro4aroms 021890 Micus nooii, 36UpaHHS CBIOYeHb
o4YesuOUiB, ma aHasi3 pizudHuUx 0okasis. Ceped HUX MOMCHA BUOLIUMU:

e 022190 Micysa nodii: BKito4ae pomozpagpysaqHs ma BUMIPHOBAHHS C/1i0iB WUH, NOWKOOXeHb Ha
MpaHcnopmHux 3acobax ma 0opo3i, @ MAKOXC GiKcauiro po3mauly8aHHs Y1amKis.

e AHani3 cgio4eHb: OnumyBaHHa CBIOKIB ma ydacHukis JTIT 018 ompumarHs iHgopmauii npo
obcmasuHu Noaii.

e Oi3uyHUl aHani3: OUiHKA NOWKOOXeHb MPAHCNOPMHUX 3aC0biB Ma ix KOPenauisl 3 MOXUIUBUMU
cueHapismu asapii.

1.2. Cy4acHi mexHosoaii

3 po3B8uUMKOM mexHo/102ill 3'aBUAUCS HOBI MemMOoOuU OOC/TIOXEHHS PyXy MPAHCNOPMHUX 3aC0biB, AKi
0o3Bo/1sitomb biniblW MoYHO | WwBUdKo aHanizysamu ATI1:

e TeslemMamuka: BukopucmanHs 0aHux 3 0amyuKis, BCMAaHOBAEHUX Y MPAHCNOPMHUX 3acobax, 015
aHanisy ix pyxy neped AT71.

o Komn'tomepHe MOOesItoBAHHSA: BUKOPUCMAHHS NPO2PAMHO20 3abe3neqyeHHs 0719 BiOMBOPeHHS
asapiti Ha 0CHOBI 3iI6paHuUx OaHUX.

e AHani3 Bideo3anucis: BuKopucmaxHHa Bi0eokamep cnocmepexeHHs 0/ BUBYEHHS NOBEOIHKU
mpaHcnopmHux 3acobis neped asapiero [1].

2. Tenemamuka ma ii posib 8 aHanizi 4TT1

2.1. [puHyun pobomu menemamuku

Tenemamuka nepedbayae BUKOPUCMAHHA Pi3HOMaHimHux oamyukis ma GPS-mpekepis,
BCMAHOBJIGHUX Y MPAHCNOPMHUX 3acobax, 019 360py 0aHux Npo ix pyx. Lli 0aHi MOXymb BKI0Yamu
iHpopMayito NPo WBUOKICMb, NPUCKOPEHHS, HANPSAMOK PYXY, 2a/IbMyBAHHA MA [HWI Napamempu.

2.2. 3acmocysaHHs mesiemamuku npu aHanizi JTr1

TenemamuyHi 0aHi 0038019+0Mb AHAIIMUKAM bisibU MOYHO BioMBopuMuU Nodii, Wo nepedysasiu
asapii. Lje moxe skaro4amu:
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e AHANi3 WBUOKOCMI Ma 2a/IbMyBAHHSA: BU3HA4YeHHSs, 4Yu nepesulyBas mpaHcnopmHul 3aci6
WBUOKICHUU pexuMm i K WBUOKO BODit NOYas 2asbmyBamu nepeo 3imKHeHHSIM.

o AHANI3 pyxy: Bu3Ha4yeHHss mpaekmopii' pyxy mpaHcnopmHux 3acobis, ix MaHespis ma 3miH cmyeu
PYXY.

e Peakuia B800ia: OuiHka moeo, Sk BOOill peazysas HA 0bCMABUHU, WO nepedysadsau asapii,
Hanpuksaao, Ha nepewkoou abo iHwi mpaHcnopmHi 3acobu.

3. Komn'tomepHe Mo0eno8aHHs

3. 1. Budu npoepamHo2o 3abe3neyeHHs 0/11 MOOeIiOBAHHS

ICHy€e OekibKa BudiB Npo2pamMHO20 3abe3neqeHHs, AKe BUKOPUCMOBYEMBLCS 0J19 MOOEH0BAHHS
ATIT:

e JJuHamiyHi cumysiamopu: [lpoepamu, SKi MoOestoromb OUHAMIKy MpaHcnopmHux 3acobig Ha
OCHOBI Pi3UYHUX 3aKOHIB.

o AHani3 8ideo3anucis: IHcmpymeHmu, SKi 00380/190Mb aHAs1i3ysamu sioeozanucu 3 micus JTI1 014
BU3HA4YeHHs MPAeKkmMopil pyxy mpaHCNnopmHuX 3acobis.

e [IpozpamHe 3abesneyeHHs 0718 Bi3yanizayji: [Ipoepamu, sKi CMBOPHOKOMbL MPUBUMIDHI MOOesi
Micuys nodii ma 0o380s19+t0mb BIOMBOPUMU NOOIi 3 PI3HUX KYmiB 02/150Y.

3.2. lNepesazu KomMn'tomepHO20 MOOeJTtOBAHHS

BuKopucmatHs Komn 'tomepHo20 MOOesIHBAHHSI MAE Ki/bKa Nepesae:

e ToYHicmb: Modeni 6a3yrombCs Ha MOYHUX MAMEMamuUYHUX PO3PAXYHKAX Ma Gi3uyHUX 3aKOHAXx,
wo 00380/19€ ompumamu 00CMOBIPHI pe3yibmamu.

e [lIBUdKicmb: AHasn3 3a 00NOMO20H) NPO2PAMHO20 3abe3neqeHHs MOXCHA BUKOHAMU 3HAYHO
WBUOWE, Hixc mpaoduuyidHi memoou.

e Bizyanizauis: TpuBUMIpHi Modesii 003B0/1890Mb Kpauwie 3po3ymimu obcmasuru JTIT ma nokasamu ix
YYACHUKAM pO3C/idyBaHHs abo cyoy.

4. AHani3 Bioeo3anucis

4.1. icepena sideo3anucis

Jns aHanizy [T Moxymb BUKOPUCMOBYBAMUCS BI0@03aNUCU 3 Pi3HUX OXepeJt:

e Kamepu cnocmepexceHHs: ByaudyHi kamepu abo kamepu Ha 6y0isnsx, aKki ¢pikcyroms nodii Ha
dopoeax.

e Bideopeecmpamopu: pucmpoi, BCmaHosieHi 8 asmomobiniax, AKi 3anucyroms 8i0eo nid vac
PyXy.

o MobirnbHi npucmpoi: Bideo, 3Hsme 04eBUOUSMU HA CMAPMEOHU.

4.2. TexHonoeii aHasnizy sideozanucis

ICHyromb CNeuianbHi NPO2PAMHI IHCMPYMeHMU, SKi BUKOPUCMOBYHOMbCS 0J1F aHAs1i3y Bi0eo3anucis:

e AHani3 pyxy: BusHa4yeHHs wWBUOKOCMI ma mpaekmopii’ pyxy mpaHcnopmHuUX 3acobis Ha OCHOBI
Bideo3anucis.

e P03ni3HasaHHs 06'ekmiB: BUKOPUCMAHHS As120pUMMIB MAWUHHO20 HABYAHHS 0715 i0eHmudgikauyi
MpaHcnopmHux 3acobis, Nilioxodis ma iHwWux ob6'ekmis Ha sideo.

e BiomsopeHHs nodili: CmBaopeHHs xpoHonoeii nodili Ha OcHOBI Bideo3anucig 019 MOYHO20
siomsopeHHs [T,

5. Baxuiusicmb 00CnioxeHHsa pyXy mpaHcnopmHux 3acobis

5. 1. MNiosuweHHs 6e3neku 00poXHLO20 pyXy

LlocioxeHHs pyxy mpaHcnopmHux 3acobis npu aHasizi [JTIT Mae BUpilLaibHe 3HaYeHHS 01 NIOBUUIEHHS
be3neKku Ha dopoax. Ompumari 0aHi 003B0/IFHOMB!

e [0eHmugikysamu npuduHU asapid: AHaniz 003BOJIAE BUSBUMU OCHOBHI Gakmopu, wWo
npu3sodsms 0o 4TI, maki K nepesulieHHs WBUOKOCMI, NOPYWeEHHS NPAsusl 00POXHL020 pPyXy, abo
MeXHIYHI HeCNPasHOCMI.

e Po3pobka 3axodis 6e3neku: Ha ocHoBi ompumaHux OaHux Moxyms Oymu po3pobrieHi
peKkomMeHOauii wodo NOKPAWEHHSA IHHPACMPYKMYpPU, 3MiHU NPAsUi 00OPOXHLO20 PyXy, abo BBEOeHHS
HoBuX mexHoJ1o02ill be3neku.

e Ocsima B00iiB: MowupeHHs iHpopmauii npo munosi npuduru ATIT ma cnocobu ix YHUKHeHHS
CNPUSE NIOBUWIEHHHO KY/IbMYpPU BOOIHHA MA 3HUMCEHHIO KiibKocmi asapidl.

5.2. FOpuduyHi achnekmu

AHQI3 pyxy MpaHCNOPMHUX 3acobiB MAae Bax}uiuse 3Ha4eHHs y Npasositi coepi:
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e BcmaHoBssieHHs1 BUHyBamocmi: ToyHuUl aHaniz noditi 00380/19€ BU3HAYUMU, XMO € BUHYBAMUEM
asapii, Wo € Baxiusum 019 po321s0y cnpas y cyol.

e OuiHKa KomneHcayjl: Ha ocHosi aHanizy BU3HAYAEMbCS 06CA2 NOWKOOXeHb ma sumpam,
HeobXiOHUX 0715 BIOWKOOYBAHHSA 36UMKIB NOCMPAXOAIUM CMOPOHAM.

e [Ipoginakmuka waxpaticmsa: [emanbHull aHasiz 0onomMazae BUSBUMU BUNAOKU Waxpalcmad,
Kosu yyacHuku AT HamaearomsCs 0mpumMamu HenpasomipHy su2ooy [2].

BucHosok
JlocnioxeHHa pyxy mpaHcnopmHux 3acobis npu aHanisi AT € Had3su4yalHo BaXwiusum OJis
nioBuweHHsa bezneku 00pOX(HbO2O PyXy ma 3abe3neyeHHs cnpaseodsuBocmi Yy NPAasoBuX NUMAHHSX.
BUKOPUCMAHHS CY4aCcHUX MexHo102il, Makux K mes1emMamuka, Komn'romepHe Mo0esIoBaHHS Ma aHasli3
Bideo3anucis, 003B0/1€ OMPUMYBAMU MOYHI MA OOCMOBIPHI OaHl, W0 CNPUsiE biflbW epekmuBHOMY
poscnioysarHo ATl [ooanbwul po3B8UMOK UUX MEexHos102il ma iX BNpOBAOMHEHHS Y eKCNepmHy
Npakmuky nio yac po3csioysaHHs JTI1, MoXce 3Ha4YHO 3HU3UMU Yac 00CY00B020 PO3C/TiOYBAHHS.
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