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Abstract The paper discussesetltoncept of a system of linear equations, the solution of
systems of linear equations using the inverse matrix method, the solution of systems of linear
equations according to Cramer's rule, and also considered the Gaussian method of solving systems
of linear equations. In addition, the Kroneckzapelli theorem is given and the solution of systems
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Abstract Discussesthe concept of quadratic form, reducing the quadratic form to its
canonical form, findingeigenvalues and eigenvectors of quadratic form, the concept of positive
definiteness of quadratic form, and the concept of negative definiteness of quadratic form. The law
of inertia for quadratic forms is given. In addition, a linear model of exchange using a structural
matrix of trade is considered.
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TAXONOMY AND ECOLOGY OF SPECIES OF THE GENUS Potamotogeri..
GROWING IN THE TERRITORY OF AZERBAIJ AN

ENas i b dR@ID: G00Q0001-62284852, Ph.D.Azerbaijan State
Agricultural University, Ganja, Azerbaijamasibova_gunay@mail.ru

O dzdzts s QO dztf dcjs o j H ( fipfiptzi Hiso Odzed?2 d dzdlsj tcOlskztedz =
mMdMmilsj 3O d yj M Faamdiaeimls. O 0 hodstetEl 5 tc O tc 4B Is ® iz fatzdzts
PesH! wo ¢L jitdsBHOQWHdD'd4As MW tsHdzdd3 dL 90y dz" = tOMIsJ
W dztste’ dL J Bl @HHY OdzB SG 15 tcsH O weo dzw e Ismw dzOd B 5«
or MsC My j ydOdzdL dtetso Odzdz” iz o sH dzl di3dtcj ©OHIs j dizd Wik«
dbL jtoBO2 B MBEEY B dsdhwclor W o dzj dzts 3 sdf © & BissB®B IS
Potamotogen..s B fstcj Odz' desdZ3z Isdif &z i3j i B 68 ¢ -G @D X O ldetd
1 odhHotei MYBYtemS d2 . CCsdzsedyd MEedpEW dedlz,f §-7: o g
CdHiBW dEdHPISEY dIsT .

Abstract. The systematic composition of the genBetamotogenL., widespread in the
wetlands of Azerbaijan, is presented on the basis of the conducted studies and literariiedata.
genus is one of the important plamtf the marsh vegetation of the flora of Azerbaijan. The species
of this genus are the most widespread, highly specialized aquatic plants in th&4flepecies are
found in the rivers and lakes of the bregions of Azerbaij&mee types of habitats of the species
were identified8 of the 14 species belong to the boreal habitat type, 5 spebhe€aucasian areal
type, and 1 speciesthe EuropeaSiberian typeEcological groups of the species of the genus: 2
species rheophytes, 7 speciefiydroplytes and 5 speciesydatophytes.

s yjorj opatims@sisd j] bkesH!' W, ©OMlsdlsjd dsfhls
CdHOLBY disT .

Keywords:wetland, vegetation, rheophyte, hydrophyte, hydatophyte.

ANdzBtcO ¢L jJeBO2HY OO HBotsdz! dzgs BSGEOISO B dzOGBH O
d SdzdBOlsdyj mMSdds mMdzsceadwdz. 1 tsdz h Jqdzflsets tcOMmlisj dzd
9 SH 5] d&BO. Jdd vyodilkls f H 9 SH 2 d dzj ftsHoO J tcC
14 Stlsster §j tOMIsj dzdw § sdzdesmis? ¢ § sctekzy J dz ® 9 ftSH
Yo jlstsdatsmder J|] MisjBdzd. Ao jlbtydes] Mtsyoe jisdj e HMIs
sfrdvjkmhvy o jlsttds, dqdzscHO Myes jlsdj ©OMYf sdzOc O]
s " dzj dedd shE" jMseodvjlshmy fEklsjd cdHesVWddadd d
dmfsdz Lkslsimw o fdhk otHGY ZZOsOshddd f§Ilsdyodd.
L Ctsdzsedyj MSdyJ @eHOANY [4c@sdndsede. O tzj @z - Mlstswydnr -9 8 BH 5,
dmSkmmlse jdeder 7 L jtOR d COdz0Oo On, L Of tsdzdgj dedz" = o
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RffMdzj Hiso Odzd j] G lesotsHddsh! @O obfigsdQr dIPls § & EGE
dL jtoBO2HY OdzO. lted o" ftsdzdzj dedd tcOBtls dMf sdz L 5
fdfMisd BOduiMédy d cjtsBtslsOdduimMcd) d&jlssHr [ 3]
vOC Msdzthlgg W Mis @o dpjsde@ 0 j Isisoedd M [ JYHEZEZOtEHD o3
B ) dz2C Ok ker d fdmlsj 58Ok APG IV d2BFO (http:/

tdLizdz sOIsT d tsBmME)HJ dd J
t s iPotamotogenL . WodzWwjlsmw tHddda dqL 90)d -~ tOMmlIsy
W dztste ' dLJtBO2HYOAO. g d Mis ] 30 Bafapgtdgéndgsk . . Mis s @& y G
L Csazsedyd M d 4 CGtekzgd ¢ , sjtcdIlststed Odz! dzr 2 C &z0OmMm,
ftede j uQpddzdpyJ .
v OB d&zd yo
vsdse[1JfRY[HSRE wfuudl
10L90dzdj oCCasteld ¢tcj O ,[‘4fr]lstst3|3cflsOdzq’%_jéh(3

L’Hﬂm
—bI
o
~<Ja*5’
=g
PotamotogenualpinusBalb. tcj s%W dls O C OLJ1" Mistetslsj S h dJ f tejVII-VII

P. amblyophyllusC.A.Mey CdHcBs Qo COLufsCts2dz j, Isi Ckh VIV
P. berchtoldiiFieb. GqHOIU st O sCts2dz" j, Isd CkhMVI-VI
P. coloratusHornem. CdHEBY Bte] O sCts2dz j, Isd Ckh VI-VI
P. criispusL. GdHOIU Bt Odef sCts2dz" §J, s SEhM wVI-VII
P. filiformis Pers. CGdHicY Stej Odv f sCts2dg” j, Isj Ckh VI-VI
P. gramineud.. GdHOIs 9 tets sfsCs2de" j, IsjSkh VLI
e dtend
P. intramongolicugva GdHOIIs O COLeYsCts2dz" j, Isj CkhM VI-VI
P. lucend.. CGdHcY Stej Odw f sCts2dg j, Isj S kM VLV
P.natand.. CGqHOIU Stej O sCts2dz" j, Isd CkhMVI-VI
P. nalosusPoir. GdHEBY Btej O f 8Cts2der 4, Isj Ckzh VII-VII
P. perfoliatusL. GdHEBBY Stej Odu f sC 52 dz" | sj € E&h VLVII
sLjtcO d 1]’ tGIZH’
P. praelongudVulf. tcj sWdls O COLI" MistesIs jifStdzihfiedg” 4 o VII-VII
P. trichoidesCham.et Schlechic d H tetsis O C OLu f BC B2 dzr j, Isj CEkh V-V

lted OdzOdzdL j 1 CtsdzseduimMédrms ctokzftf odHBO, ontSt
CdHesW dlsOddd dz0 dmMmdzj Hizj B2 Isjtetcdlststedd e dzv e Is
toj sWdlsr, 7 OcocfdirstesW IO %) d 5 0ocddHHEDIS (W3dbls 7.1 %)

10 thdtses | oyl dd' =« d&dlsj tcOlskztcdzr = dMmlstsydzed €
rwog dzj dzr d ftesOdkzOdzdL Jteso Odz CGlBeteOWdyud MEdJ
~n90Isr 90jIs 3 kdfO & Msstse IsOdzd 2 . s BBt] Odz' dzts
gdHtse (57, 1%). Jlbtsttts] &Mt 5 ydmdzz oadHtse L C
35, 7%), OndedesifSRMCtstcj HMisOodzj dz jhj 1 odHtsdy (
PotamotogenuglpinusBalb. d tcH j Mis Odz'tefodndsfy Waf{2, M Ctstedzj o dh d
ststedzj o dh j bsdStsj, Mddz dzts o jlsoadmlstsy. wlsjisjdzr d
Mz Hdzd dets?2, o998 jternlz YOMmistkd § lB2O WUl B-B2 | ) d37 b tabdzts B dz{
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Csted ydzj @ se s -H fsdzC detisata| dzij o fpls O, wIydodHde § M Cdd
Cdzt 9 d € 503.

P.amblyophyllusC.A.Meyi tcH § Mis Isz f wiscpcpfgiisfdzrisAs dzC d 4, C8BBBISC
kg, M Bdtsetsydmdzj dedz" B3 o Ilseo W i3d -0 spztbimld s Js,itcj & 3
LOsfistej dadz" | ddzd Iskfi3j 5 IidgsH o fdzddesd Fts BBEC
dgimlstsyded S fdhd Hdzw otsHdz = Y dotslsdz ~.

P. berchtoldiiFieb.T toH j s 1 | 8IS jsas paizfy) © Is 5720  4frpd3, md dz! dztso § |
yddaddHitedud Mcd2 ddad ndajcto {§dyaz mMdpzls MY dz' dzsg |
yddzddehted ud MSCd2 ddzd MmdzjcCO ftodfd® Mzl 2. [ dhis!
LOBMmistej dzdz’ | dzO0 Ctsdeyd € j- j tjcetsc B8 6O 5 GadztsE 5y &5 j I3z
tcOMYf sdztsy j dzdzr = Yo ldlstsydzr » Mtsyoe JjIlsd?2 180 tcBts @S o dzd dg
Motsi?2 WOCIdyud MEB?2 Hdzddr . 1 dzsH" oigd d&zCd 4 .

P. coloratusHornem. tcH jfndzO o OsefyldtRj yOjIsw o d&j dz¢dr IststeW
sL jteOR, ftekHOR d COdOes OR, B'" Yzt j bW B Gdatigls 2" M
gL ddesetsdzj sdzdr, szt zydres SCSwtedzgjodh. [ dMmis! w hdte
MdlsyoOlsr @3 Y ddz¢so Odedjd3. [BteOLEZsIsfiqw COC f dzOo OB h
Bd Y HE dzdd&3d yYyOfmilsts Htseosdz! dets dzf yd sSOwW, o twslsdzdydy
£ HteEedr tHjfMlsseor n oBHBKMdzj 2. YOMlsts dzdmls: v
MlsjBdzv d CBtetsyYy d Stkzcedzj j ¢ JjJess o jtnbkzhCj,;
f &zOo O h &3 , dzs YyoOfmlsts wWOMskls ftewdis §tsH o jton
clzlstsf dzj deder 2 e o dH, COC BEkzHbts kZtetse j dz 9 tSHT dzj H
Hdzd ddiZl 7650 d3ds  MBdPtcdygz O efmjrn dzdMmls! jo yjtjhtsst ¢
fsHetHd j ddfhks! v foysd Mduvuydd. [dhk' ¥ BB Ydi

P. criispusL. 7 toH j Mils ¢ Lstsuye@pjro2d.h j bktsdzStsy d t©OL 9o jlse dz
tcOLo jlsodzjdedzr |  btsdeSdj. [ JjyMkMmlsOadyr j B d&zOMIsd
odternlzh Cj. [ d O dpy § Isadprdz) 2 dztdnd H W ud § fp sk &3d S
LOtsMmistej dzdzr &3 5 S tcOW g, LEBYyOIlsr j ddzd SkttyOer j
By zZEddkkd Yo jlsS Odzd . 1 dztsH T a3 dz€ d J , sCtdzts 1, 5 dic
Ctelzg dzr § .

P. filiformis Persi toH J Mis dzd Istj @fiqlg jigzRls. s dzC d &3 S stedzj o dh O
tcOMmisj dzdw t©OL 9 jlse dzj dgdz" | , stsdzCdj d MmdzGBT § , H dz
LOMmistej dgdz" s o dzO G IFZddz®.dzd et 8] jddsPj 54 toj HMIsOo dzv j Is
Hdzd dgth?2 fipd3. A9 jlsCd MtBttOdzr o distd hdy, OCCEtC
152 Bisd3, oL XwidazdsHsdz j . v dzzy Ol §dh j2 Hdzw eoBHA 7 Y

P. gramineud.. i toH j s L @G alz’ 2 stsdzC 2, "M dteddes?2 2 d3d
9" Mslsts?2 HB 120 Mmds. RA&Bjjls HoaO IsdfO dzdmls: jo. XA
Csdztsm, ddzd Hdzddzdzi j . 1} dzsHT B ZCdji, o Odz dzts?2 Wts

P. intramongolicud © eiftcmjdndBzIistcd ddtsdzet sz fpClzef 2 C stcdzj o d P O
H dzd dzdz" 2 . dlsjBdzd ftesmlsr j, ® ojtadzi?2 YyoOmlsd teC
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dzd dzj-9 tetzs fd Misr § . stsyea jlsdy M OttsodHdds], -5H az@kds?
Mitcf sodHdz j, fMdzOBB My Olsr j, MdzicC O or ¢ dzr j My

P.lucensL. i teH j s B dztg B tzd 2 H dzd dzdz" | , Hdzd dets?2 3 B
otsedzzlsr |, f Cotelst ddidil sy iz ¢ Adifils s dzd dzsRdzOH Is «
ftetsL tOydz J , ftcsHBdZEtso OlsT | ddzd o Odz' dz" | , m yJ
Jteef O Yo jlStce C(thtsmMedHEZOW. stdsf ktsdahlsr 2,
Hizd dgts? 4 dstBR ygoaddzfpts RMtsd Lizjlsmw §OC Isjadedy

P. natans L. toH j Mls f dzOe O h 2, d dafts tealdg oW dzQ v H QAf thidet
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dzd y dzj 2 Mbsstetsdzj dzd Mils O, BsCtso" j Yyddz¢d JHOO L O
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Abstract.An extract ofRheum ribed.. was isolated and its effect on lung cancer cells (A549)
was determined. Cancer is a group of diseases in which malignant tumor cells with the potential to
spread and undergo abnormal cell division break away from their original location and invade other
parts of the body. According to literature and studies, rhubarb is used as an important medicinal
plant. Its medicinal use is due to the presence of anthracene or its derivatives (e.g., anthraquinones)
in its composition. The chemical components were isdland studied. The effective effect of
rhubarb extract on cancer cells was determirtedre was a decrease in the growth of cancer cells.

¢ dzdzts Is @ v civj .¢iz§ fipls RM@Wmgibed., tsdf toj H jj dzjsdzete dzd W dad j] dz®@ € «
ZjcSdrn (B 4B. ccRITfO LOBtsSdZj o Oded?2, fted Ctslstster
Cdzj sC d, da&zjehdi flsjdydodkz ¢ t©OmftshistcOdsj ded ®
slster 9 O sfw  sIs Moatsjcet  jtcotsdgOyOdz desects i3 Miststf s
456 dzOMmdzets dzd Is § tc O Istiztistsla joH jhd@igzbds rd3s odO dzd v d3, tcj o j dz (
90y detsj dzj COtefnlsg pdrdztezjj CORMs L Jdedzizats ] G tod d&3j dzgj ded i tsB
MsMlsOe j OdzsteOyj dz20 ddzd jets ftesdLotsHd 7 ( dzOf tod o
Br dzd o7 Hj dzj dzg d §Emmgzizy s OdeW.W j CIsdodatsj HJ 2MiIsac
cOCtsor jiftegdsifftsH Jdzts Ed3d dz' M jdzdi ttsMisO tcOCtser n

Keywords:Rheum ribesplant, flavonoids.
s dz¢t Yyj o jRhdgmiztibes®O :tcOMmisj dzd j, W dzOeo sdetsdH ™ .

Nature is a source of treatment for a wide range séaties all over the world. Medicinal
plants are a good source of health remedies for the treatment of diseases. Therefore, more recent
studies have focused on the use of herbal medicines in the form of natural extracts for the treatment
of cancer. Previous studies have shown that these plants have a significant effect on inhibiting the
growth and proliferation of grafpositive and negative bacteria, as well as fungi [1, 3, 28].

However, recent studies have shown that rhubarb inhibits the growth and proliferation of
cancer cells by inducing cytotoxicity and apoptosis, and inhibiting the cell cycle [32].

Rhubarb(Rheum ribe4..) is a weltknown medicinal plant widely used in folk medicine. The
whole plantR. ribeshas laxative, diuretic and expectorant properties. The plant is an effective
remedy for reducing gastric acidity. Other medicinal properties of this species include a number of
properties such as diaphoretic, antiseptic and wound healing. The essential oil in its leaves is
effective in the treatment of rheumatism. According to research, the most important secondary
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metabolites ofR.ribes are phenolic compounds, glycosides, sterols, steroids, resins, alkaloids,
flavonoids, fatty acids, coumarins and vitamins. Indeed, due to these diverse compounds, rhubarb
has a wide range of pharmaceutical applications [33,@4, 3

Cancer is one of the leading causes of death worldwide, second only to cardiovascular
disease. Cancer begins with a deformed cell that undergoes a genetic mutation in its DNA. These
cells multiply uncontrollably, acquire invasive properties and cause changes in the surrounding
tissues. Cancer is not just one disease, but a group of about 100 diseases. The disease is
characterized by two characteristics: first, the lack of control over the growth of cancer cells, and
second, the ability of cancer cells to metastasize and migrate from their original location to different
parts of the body. There are two types of tumors: malignant and benign. Age is an important factor
in the spread of the disease. That is why this disease is more common in older people. There are
many problems (i.e. side effects) associated with solid or hematological cancers such as nausea,
vomiting, diarrhea, constipation, hypercalcemia, pain, anorexia, anemia, fatigue, cachexia,
leukopenia, neutropenia, and thrombocytopenia. However, the main problems are nausea, vomiting,
neutropenia, anemia, thrombocytopenia, and hypercalcemia. Thus, for these reasons, cancer is
considered as one of the major diseases that can affect a person's quality of life.

Material and methodology of the study

A study was conducted to examine the effect of plant material collected from the territory of
the Nakhchivan Autonomous Republic in 2862224 on human lung cancer in vitro. The object of
the study was thRheum ribeplant, which is widespread in the Shahbuz region.

The studies were conducted using classical, floristic and systematic methods, as well as a
number of modern methods. The life forms of species were determined according to the systems of
K. Raunker and IK. Geobotanical studies are based on the studies Bf Bhennikova and others
and websites were conducted according to. Phenological observations of spéci2sYaykevich
and the methodologies of other researchers.

Field research is geobotany, floristry, ecological, systematic phenological and modern
methods were carried out under the conditions of routes and expeditions. When processing
herbarium materials collected in this territory, "Flora of the USSR", "Flora of the Calicddasa
of Azerbaijan” and websites were us@dtps://www.worldfloraonline.org) When studying the
vegetation types of the region, 8. Ibragimov, L. Prilipko, E. M. Gurbanov and MM. Seyidov
works were taken into accoui®5-39].

Déscusséon And Results Of The S

Polygonaceae Juss. The family has more than 800 species belonging to 30 genera distributed
throughout the world, mainly in northern regions. The species included in the section are dominated
by foliar substances, especially in undetgrd organs, most species are food, ornamental, vitamin
and dye plants. There are also weed species. RhuRaenifi.) has simple, large basal leaves and
a rosetteshaped inflorescence. The flowers are bisexual or partially male. The petals of the
inflorescence are sibobed, hardening after flowering. There are usuallyi 8% stamens, 3
stigmas, and a caghaped mouth. The fruits are winged triangular nuts [2].

These plants, which were widely distributed in Iran, Turkey and Arabia in ancient times, were
used as medicinal and food plants.

In Turkey, the polygonaceae family is represented by eight genera and 70 dpbel@s
ribesis the only rhubarb species native to Turkey.
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All species in this genus are perennial and include examples siireas rhaponticurh.,
Rheum palmaturh., Rheum officinaldaill L., Rheum emodi. andRheum ribed.. Most species
in this genus are used as food or medicine.

Figure 1.Rheum ribes

Its medicinal use is believed to be due to the presence of anthracene or its derivatives such as
chemical compounds (e.g. anthraquinones) in its composition. Due to the medicinal uses of these
plants, the chemical constituents found in most rhubarb species have been isolated and
characterized. Some of these chemicals have been identified as belonging to various classes of
phenols, stilbenes and essential oils. Plant species are used in folk medicine for antidiabetic,
antispasmodic and digestive purposes. Thick flower stalks are cleaned and eaten raw. Young shoots
of the plant are collected by the population in the spring and sold at markets. Pies, pasties, soups,
jams, juices, porridges, marmalade, etc. are prepared from the berries. In addition, the shoots are
dried and used in the winter.

Nakhchivan has a rich flora, unique climate and geographical location. The vegetation in the
region forms diverse groups with a wide variety of grass, shrub and tree species, as well as
numerous endemic and rare species.

The ecosystem is dominated by groups formed by different herbaceous plants. These groups
are closely related to climate, soil type, water resources and biotic factors. Thus, in the study areas,
species included in the genus form groups of different forms with plants belonging to other families
[2, 8, 1923, 2834].

Regardless of the studied environment, herbaceous plants in all areas closely interact with
species of a number of families and form different grougs4[931].

Complex forests and shrubs are ecosystems in which different plant species are found. In
these forests, there are complex interactions between herbaceous plants, shrubs and trees. Grasse
have a significant impact on the dynamics, structure and functions of these ecosystems. The
dominant species in active phytocenoses are legumes, mallows, rosaceae and many other families
[4-7, 13, 1518, 2427].

Thus, it does not fully reflect the directions of use of species belonging to the- above
mentioned genuRheuntL.

In our further studies, we consider it appropriate to comprehensively study all the features of
the studid species.
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Study of the effect of Rheum ribes plant extract on A549 cells
MTT method 10 ml of DMEMF12 medium containing 10% FCS was placed in a test tube
and 1.105 cell s/ ml were added. After pipettir
eah of 48 wells of 96w e | | mi croplates. The microplate was
5% CQ for 48 hours. After 48 hours of coating, polyacrylic acid was added to the wells at different
concentrations to test the toxic effect.

Figure 2. CQincubator

Application of extract obtained in lung cancer researhMicroscopic image obtained after
application of a minimal dose of extract from fRieeum ribeplant to human lung cancer in vitro.

b) Microscopic image obtained after application of a moderate do&heim ribeplant
extract to human lung cancer in vitro.
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c) Microscopic image obtained after application of the maximum do&hefim ribeplant
extract to human lung cancer in vitro.

d) Control group

Result
For A549 cellsaftea application of the Rheum ribes plant extract, it was noted that the cells
were thinner compared to the control group when exposed to the minimumAtdsgher doses,
the extract of sour rhubarb increased the number of cells in the lungs.
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DEVELOPMENT DYNAMICS AND VITALITY OF CENOPOPULATIONS
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¢ dedzts Is Q yIfipin 3O Is tedopd@QOlEf@Y. o d Isd v d Y d nydzfdiytf s t mizdat f
Minuartia bieberstenii( Rupr . ) Schischk ) e OL dzd ydz' n Clolzt
ftcso jon jAZ0 D24 CGEtSHOR © ¢L jteB O HYMREZ] Is fadtc d isteias df ds d3)
d 10BOdzd dzMS sets t©O2BEOD, dIz@zO0a" fipddipfy diFj AR Sdedmvw |

O tsy dgrestudetfim rupila’ Asperulasum caucasica d ffmdzj H s Odedw | | A1
Poacetum pratense Trifoleusum caasens d ffdzj H tslol O dzdFéstucetum pratensis
Dactyeosumglomerata . . 1 | A1 WdkzESClkkzOydd dzOB-&OR®dzdEi3H Y
) tcjLizdz IsOIs] WiOed3d dzsOydd otsLtOmMlsdtsets MY Jj Cilste
dMmMmdzj Hise Odzd 2, ftetseo jJ HJ dzdzr = dzO d3d , slsfmdzj ¥ d o ©dzO
Minuartia biebersteniio S tedL dMmdesds MsMisswdedd d o twWOLoadIlsdd.
O fn sy dF@studetim rupilai  Asperulas caucasiga, ots || A1l Roacetu@mmtsy
pratense- Trifoleusum caneseps o -202F CGCtSHOA, o I | IFestAcktum( o 0

pratensis- Dactyeosum glomerata).

Abstract. The article provides information on the development dynamics and vitality of
cenopopulations oMinuartia bieberstenii(Rupr.) Schischk. in various plant groupingehe
research was conducted from 2021 to 2024 in the Greater Caucasus region of Azerbaijan,
specifically in the Qakh and Gabala districts, at altitudes ranging from 1028 to 2100 meters above
sea level. The studies were carried out in three different associationsHe€tiacetum rupild
Asperulasum caucasiassociation, || CPPoacetum pratenseTrifoleusum caneserassociation,

[l CP: Festucetum pratensisDactylosum glomerat&. association. During the period from 2021

to 2024, fluctuations in population structure were more prominently observed in | CP. As a result of
age spectrum fragmentation, the population was incomplete. The conducted studies revealed both
critical and developing vitality stages in the populationslisfuartia biebersteniiln | CP, a critical

state of the senopopulation was recorded only in 2B2&t(gcetum rupild Asperulasum caucasica
association). In Il SPPoacetum pratenseTrifoleusum caneserassociation), critical conditions

were observed in 2022023. In Ill SP Festwcetum pratensis- Dactylosum glomeratal..
association), critical conditions were noted in 2022 and 2024. The remaining periods showed
populations in a developing stage.
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(http://www.Worldfloraonline.org) the EuroMed Plantbase (http ww2.bgbm.org//)" dzd
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[ Mdztso dz" | fsCOL Olsj dzqd ydL dzgj M smse detsyls d fnd dzt
sBhjftdUate®ffgd W dEQyd
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tdipdzls € o O M frAssiude®m qdughilehsperulum caucasa; 1 A1l dmmdzy Hise C
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G, 9 O fn fiPsagefu® ypfatensérifoleusum caneseng | | A1) 262420a@3
f smdzj HIz¥ h drgstucetusH rupilai  Asperulasum caucasicg Festucetum pratensis
Dactyeosum glomerath . Edzyh jddi SCdzddizOIsdud MSdr bkMmdzse d2
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rrRY1 e}y fuefa1 s ? A1 [Minpartia higherstenii
A1 JBHT stdzdyd Mise ts K Q rdLdzj Mf s
a b c

I A1 2021 42,1 25,9 32 1,1 34 t OLoadisdJ
2022 35,1 27,8 37,1 0,85 31,45 stedL dmdzOw iy

2023 25,4 40 35 0,93 32,7 t OLodlIsdj

2024 33,3 24,5 35 0,93 28,9 t OLoadisdd

1 A 2021 32,6 38,3 29,1 1,04 35,45 t OLodisdJ
2022 37,1 22,6 40,3 0,74 29,85 stedL dmdzOw )
2023 282 352 366 0,87 31,7 stedL dfqdzOw

2024 41 29 30 1,06 35 t OLoadisdd

L1 2021 255 41,8 328 1,05 33,65 t OLodlsdj
2022 245 333 35 0,83 28,9 stedL d dzOw iy

2023 28,3 433 283 13 49,95 t OLodlsdj
2024 31 259 431 0,66 2845 stedL dfqdzOw
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Abstract The species of the Brassicaceae family of the flora of the NakhcAiv@amomous
Republic of Azerbaijan are considered. The flora of the region is characterized by 28 species
belonging to 16 genera of this family. There are monotypic genera that are found only in the flora of
Nakhchivan, AzerbaijanAethionemaR.Br., AlyssumL., Arabidopsis(DC.) Heynh.,Arabis L.,
Atropatenia F.K. Mey., AsperuginoidesRauschert,ColuteocarpusBoiss., CymatocarpusO.E.
Schultz, Drabopsis C. Koch, DiptychocarpusTrautv., ErysimumL., Fibigia Medik., Isatis L.,
Peltariopsis N. Busch, Litwinowia Woronow and SterigmostemumBieb. Bioecological
characteristics of these species are given.
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Arabidopsis (DC.) Heynh., Arabis L., Atropatenia F.K. Mey., AsperuginoidesRauschert,
ColuteocarpusBoiss., CymatocarpugO.E. Schultz,DrabopsisC. Koch, DiptychocarpusTrautv.,
Erysimum L., Fibigia Medik., Isatis L., Peltariopsis N. Busch, Litwinowia Wor onow d
SterigmostemurBieb.l} tc d © S HBVDSHIWE szt d Y MSdi P BB B®SIs j tod Misd € «

Keywords Brassicaceaggenus, species, plant.
s dzs yJ o " JBragpidesen® tctsH, odH, tOfmilsj dzd j

The BrassicaceaeBurnett. family is an important family for nature due to its species
diversity. The Brassicaceae are an important family for three primary rgd$ons

The unique kkmate and geographical location of the region create favorable conditions for the
distribution of various species of the family. The harsh climate and mountainous areas of the
Nakhchivan Autonomous Republic further enhance the adaptability of the Brassicaceae family. The
mustard family (Brassicaceae or Cruciferae) belongs to the order Brassicales and is readily
distinguished from other flowering plant families by a cruciform (crossshaped) corolla, six stamens
(the outer two shorter than the inner four), a capsule often with a septum and a pungent watery sap

[1].
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The BrassicaceadCruciferaeor mustard family) is a large plant family with approximately
338 genera and 3709 species distributed worldwide, most are distributed in the temperate areas of
the NortherrHemispherd3].
The Brassicacead®urnett. family is represented in the flora of the Republic of Azerbaijan by
74 species from 248 genera. According to scientific literature sources, 28 species (16.96%) from 16
genera of the family, out of 67 genera and 165 species found in the Nakhchivan Autonomous
Republic, are characteristic of the region's fl@b-8].
The species of the Brassicaceae family characteristic of the flora of Nakhchivan, Azerbaijan,
are listed below in the following systematic composition:
GenusAethionemaR.Br.
AethionemaardiophyllumBoiss. & Heldr.
Aethionemaordatum(Desf.) Boiss.
AethionemaliastrophisBunge
AethionemadentulunmN.Busch
AethionemdimbriatumBoiss.
GenusAlyssumi.
Alyssundasycarpun$teph.
AlyssunpersicumBoiss. A. MuelleriBoiss. & Buhse)
GenusArabidopsis(DC.) Heynh.
Arabidopsis parvulgdSchrenk) O.E. Schulz
GenusArabisL.
Arabis carduchorunBoiss. A. armena\.Busch)
GenusAtropateniaF.K. Mey
Atropatenia rosrtatgN.Busch) F.K. Mey. Thlaspi rostratuniN.Busch)
Atropateniazangezurd Tzvel.) F.K. Mey. Thlaspi zangezurazvel.)
GenusAsperuginoide®auschert (Buchingera Boiss. & Hohen.)
Asperuginoides axillaris(Boiss. & Hohen.) RauschertB{chingera axillaris Boiss. &
Hohen.)
GenusColuteocarpudoiss.
Coluteocarpus vesicari@..) Holmboe
GenusCymatocarpu®.E. Schultz
Cymatocarpus Grossheinii.Busch
GenusDrabopsisC.Koch
Drabopsis nudgBelanger) Stapfld. vernaC. Koch)
GenusDiptychocarpusTrautv.
Diptychocarpus strictugFisch. ex Bieb.) Trautv.
GenusErysimumL.
Erysimum brachycarpurBoiss.
ErysimumsisymbrioidesC.A. Mey.
Erysimumsubulatum]. Gay E. persicunBoiss.)
GenusFibigia Medik.
Fibigia macrocarpaBoiss.) Boiss.
Fibigia suffruticosaVent.) Sweet
GenusKs at i s
Ksatis DbCAbMéyycar pa
K s aBungeandeidl.
Ksatis ®Kchischkagi ni i
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K s aotnitherhynchusN. Busch
GenusPeltariopsisN.Busch

Peltariopsis Grossheimhl.Busch
Genus'Litwinowia Woronow

Litwinowia tenuissimédPall.) Woronow ex Pavl.
Genus:SterigmostemurBieb.

Sterigmostemum acanthocarpéinch. & C.A. Mey.

These plants are distributed in the regional flora in accordance with laws, at various elevations
and ecological environments:

Aethionema cardiophylluBoiss. & Heldr. is a senshrub species with a stem height of 15
25 cm. The plant's phenophase occurs in the months ofunayand junguly. It belongs to the
xerophyte ecological group and is distributed in the dry, gravelly, and rocky slopes of the middle
mountain belt of the Nakhchivan AR.

Aethionema cordaturfDesf.) Boiss. is a sersihrub lifeform species with a height of 13D
cm. The plant's phenophase occurs in the months ofjunayand junguly. It belongs to the
xerophyte ecological group and is distributed in the dry and gravelly slopes of the middle mountain
belt of the Nakhchivan AR.

Aethionema diastrophiBunge is a sermshrub lifeform species with a height of 2% cm.

The plant's phenophase occurs in the months of-jorey and julyAugust. It belongs to the
xerophyte ecological group and is distributed in the rocky and gravelly slopes of the middle
mountain belt of the Nakhchivan AR.

Aethionema edentului. Busch is a senshrub lifeform species with a height of 2 cm.

The plant's phenophase occurs in the months of may andyglyst. It belongs to the xerophyte
ecological group and is distributed in the dry, stony, and rocky slopes of the middle mountain belt
of the Nakhchivan AR.

Aethionema fimbriatunBoiss. is a semshrub lifeform species with a height of 2B cm.

The plant's phenophase occurs in the month of august. It belongs to the xeromesophyte ecological
group and is distributed in the rocky slopes and fields of the middle mountain belt of the
Nakhchivan AR.

Alyssum dasycarpur@teph. is an annual If®rm species with a height of &b cm. The
plant's phenophase occurs in the months of mjamod. It belongs to the xerophyte ecological group
and is distributed in the dry clayey and rocky slopes, riverbanks, sandy areas, fields, and orchards of
the lower and middle mountain belts of the Nakhchivan A R.

Alyssum persicurBoiss. is a perennial lifeorm species with a height of B (25) cm. The
plant's phenophase occurs in the months of (april)-jonay and (may) junaugust. It belongs to
the xerophyte ecological group and is distributed in the dry, rocky, clayey slopes and limestone
areas of the middle mountain belt of the Nakhchivan AR (rarely in subalpine elevations).

Arabidopsis parvulgSchrenk) O. E. Schulz is an annual-ifem species with a height of 3
15 cm. The plant's phenophase occurs in the months ofnagyiland mayune. It belongs to the
xerophyte ecological group and is distributed in the dry, clayey slopes and saline areas of the lower
mountain belt of the Nakhchivan AR.

Arabis carduchorunBoiss. is a perennial liform species with a height of2 cm. The
plant's phenophase occurs in the months of-mmag and junguly. It belongs to the mesophyte
ecological group and is distributed in the meadows of the alpine elevations of the Nakhchivan AR.

Asperuginoides axillarigBoiss. & Hohen.) Rauschert is an annual-fdem species with a
height of 1670 cm. The plant's phenophase occurs in the months ofnagyiland junguly. It
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belongs to the mesoxerophyte ecological group and is distributed in theléavad forests and
rocky soils of the middle mountain belt of the Nakhchivan AR.

Atropatenia rostratgN. Busch) F. K. Mey. is a sershrub lifeform species with a height of
4-15 cm. The plant's phenophase occurs in the months of april angungayit belongs to the
xerophyte ecological group and is distributed in the rocky areas of the middle mountain belt of the
Nakhchivan AR.

Atropatenia zangezur@lzvel.) F. K. Mey. is a perennial |fierm species with a height of 3
10 cm. The plant's phenophase occurs in the months ofjylyndt belongs to the xerophyte
ecological group and is distributed in the rock crevices of the subalpine elevations of the
Nakhchivan AR.

Coluteocarpus vesicarifl..) Holmboe is a perennial lifeorm species with a height oft3)
cm. The plant's phenophase occurs in the months ofjunayand juneaugust. It belongs to the
xerophyte ecological group and is distributed in the dry and rocky slopes of the middle to upper
mountain belt of the Nakhchivan AR.

Cymatocarpus Grossheimi. Busch is an annual If®rm species with a height of 2
cm. The plant's phenophase occurs in the months ofuhayit belongs to the xerophyte ecological
group and is distributed in the dry and rocky slopes of the foothills of the Nakhchivan AR.

Drabopsis nuddBelanger) Stapf is an annual liferm species with a height of ) cm. The
plant's phenophase occurs in the months of may andjunay It belongs to the xerophyte
ecological group and is distributed in the dry and rocky slopes of the middle mountain belt of the
Nakhchivan AR.

Diptychocarpus strictugFisch. ex Bieb.) Trautv is an annual ifem species with a height
of 1050 cm. The plant's phenophase occurs in the months of (march) april anrthaprilt
belongs to the xerophyte ecological group and is distributed in the clayey, weakly saline slopes and
weedy areas of the plains and lower mountain belt of the Nakhchivan AR.

Erysimum brachycarpurBoiss. is a biennial lifédorm species with a height of 45 cm. The
plant's phenophase occurs in the month of june. It belongs to the xerophyte ecological group and is
distributed in the rocky and stony areas of the high mountain belt of the Nakhchivan AR.

Erysimum sisymbrioideG.A. Mey. is an annual lifform species with a height of 22D cm.

The plant's phenophase occurs in the months of may and june. It belongs to the xerophyte
ecological group and is distributed in the clayey sdeserts of the lower and middle mountain
belts of the Nakhchivan AR.

Erysimum subulatund. Gay is a biennial lifform species with a height of ZD cm. The
plant's phenophase occurs in the months of may and june. It belongs to the xerophyte ecological
group and is distributed in the dry, stony, and clayey areas of the lower and middle mountain belts
of the Nakhchivan AR.

Fibigia macrocarpa(Boiss.) Boiss. is a perennial liferm species with a height of 13
(40) cm. The plant's phenophase occurs in the months efunayand junguly. It belongs to the
xerophyte ecological group and is distributed in the dry and rocky slopes of the middle mountain
belt of the Nakhchivan AR.

Fibigia suffruticosa(Vent.) Sweet is a perennial liferm species with a height of 5 cm.

The plant's phenophase occurs in the months ofjorey/and junguly. It belongs to the xerophyte
ecological group and is distributed in the dry, gravelly, and rocky slopes of the lower and middle
mountain belts of the Nakhchivan AR.

Isatis brachycarpaC.A. Mey. is a biennial lifdorm species with a height of /D cm. The
plant's phenophase occurs in the month of june. It belongs to the xerophyte ecological group and is
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distributed in the stony and dry areas of the middle and upper mountain belts of the Nakhchivan
AR.

Isatis Bungeangeidl. is a biennial lifdorm species with a height of 4D cm. The plant's
phenophase occurs in the months of jalygust. It belongs to the xerophyte ecological group and is
distributed in the stony and dry areas of the middle and upper mountain belts of the Nakhchivan
AR.

Isatis Karjaginii Schischk. is a perennial |fierm species with a height of 40 cm. The plant's
phenophase occurs in the months of fuae. It belongs to the xerophyte ecological group and is
distributed in the rocky slopes and stony areas of the middle mountain belt of the Nakhchivan AR.

Isatis ornithorhynchudl. Busch is an annual IHorm species with a height of 48 cm. The
plant's phenophase occurs in the month of may. It belongs to the mezoxerophyte ecological group
and is distributed in the sandy areas and fields of the lower mountain belt of the Nakhchivan AR.

Litwinowia tenuissimgPall.) Woronow ex Pavl. is an annual Hi@m species with a height
of 35 cm. The plant's phenophase occurs in the months of april and may. It belongs to the xerophyte
ecological group and is distributed in the dry slopes and weedy areas of the territories extending to
the lower and middle mountain belts of the Nakhchivan AR.

Peltariopsis GrossheimN. Busch is a biennial liform species with a height of 20 cm. The
plant's phenophase occurs in the months of -apmy and mayune. It belongs to the xerophyte
ecological group and is distributed in the limestone slopes of the lower mountain belt of the
Nakhchivan AR.

Sterigmostemum acanthocarpufisch. & C.A. Mey. is an annual Iflerm species with a
height of 1840 cm. The plant's phenophase occurs in the months ofjapgiland mayuly. It
belongs to the xerophyte ecological group and is distributed in the dry, clayey, stony, gravelly
slopes and xerophilous shrublands of the areas extending to the lower mountain belt of the
Nakhchivan AR.

As seen from the above information, the species characteristic of the region's flora, according
to their life forms, are as follows: 10 species are annual (35.71%), 7 species are perennial (25%), 6
species are semshrub (21.42%), and 5 species are biennial (17.85%). Annudblife plants
dominate in terms of abundance. In relation to humidity, the majority of species belong to the
xerophyte ecological group.

Conclusionin the flora of the Nakhchivan Autonomous Republic, 10 genera (14.92%) out of
67 genera of theBrassicaceaeBurnett. family are monotypic, and 2 of these genera are
characteristic of the region's flor@oluteocarpudoiss. and.itwinowia Woronow. Additionally, in
the flora of Azerbaijan, genera such RsltariopsisN. Busch andCymatocarpugO. E. Schultz
include one species each, which are also characteristic of the Nakhchivan flora (Asgarov A., 2016).
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Abstract The distribution of 176 plant species belonging to 27 families and 75 genera in the
wild flora of the area was determined during the research conducted in Yevlakh district area in
2023-2025. A flora conspectus, identified during the research, was developed for the species, which
included the taxonomic structure, life forms, geographical and areal types, ecological groups and
endemi sm of t he ar eadbs Pbdceae, &£henopotiaceaea Asterhceas,n d
Fabaceae, Cyperaceae, Salicaceae, Polygonaaed®osaceadamilies are represented by more
species in the area. The research also determined the species composition and structural
characteristics of the phytocenoses found in the vegatation cover of Yevlakh district, revealing that
t he areabds f | or aeserthnteddovd Brest, dvammpeand ather planmtypes. It was
determined that recent global ecological problems, including anthropogenic factors, have a direct
impact on the flora and vegetation of the area. In this regard, studying the geographical analysis of
the current state of the flora in the territory of Yevlakh district creates the need for future
geobotanical or phytosociological research within the.aréeég shows that the ongoing work is
highly relevant.
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Poaceae, Chenopodiaceae, Asteraceae, Fabaceae, Cyperaceae, Salicaceae, Polyggnaceae
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Yevlakh district of the Repalic of Azerbaijan with a total area of 1465.4 square meters
borders Agdash, Barda, Tartar, Goranboy, Samukh, Qakh and Shaki districts and is located on a
plain area on the right bank of the Kura River12].

The soil cover of the area or the edaphic factors has a significant impact on the development,
growth and spread of plants. Therefore, when studying the current state of the vegetation cover in
the area, besides climatic conditions, fertility indicators in the soil cover must be taken into account
in the restoration of vegetation cover. The ecological parameters of the soils formed as a result of
the physicalgeographical conditions of the research area are of great importance in the study of the
flora and vegetation cover of the area.

The study of the current state of plants found in the wild flora of Yevlakh district is also
relevant in terms of the implementing the "Problem of efficient use and protection of the plant life
based on biological principles”. The research also reveals the need to conduct geobotanical studies
in the area, analyze the geographical assessment of the current state of the vegetation cover and
fulfill the tasks set in the "State Program for 22120 on the development of the real estate
cadastral system, investigation of the efficiency of the land use and its protection in the Republic of
Azerbaijan”.

Material and methods of research

The main object of the research was the study of the current state and geographical analysis of
the plants found in the wild flora of Yevlakh district of Azerbaijan in 2@225.

The life forms or biomorphs of plants, their classification, taxonomic structués 71,17],
projected cover [1418], ecological groups [16], geographical types [15] were taken into account,
and various methods were used to determine endemism, rare and endangered represerit@tives [8,
11] during geobotanical and floristic research. At the same time, various geobotanieadeslcch
methods were carried out while recording phytocenoses foundbgoayn, chestnut, gray, gray
meadow, grajprown,meadowswamp, swamp, meadeforest and tugay soilg, 13] in the area.

Semidesert vegetation has developed in the largest area in natural winter pasture in the wild
flora of Yevlakh district of Azerbaijan. There are numerous floristic and geobotanical research
works by various scholars regarding the improvement of natural winter pasture and tolesanni
vegetation found in the largest area of the research arg#][3,

However, despite the conducted research, global ecological changes are directly affecting the
flora of the area. In this regard, research in the wild flora of Yevlakh district is relevant.

Discussion of results
The distribution of 176 plant species belonging to 27 families and 75 genera in the flora of the
area was determined and a flora conspectus was developed during the conducted research.
According to the analysis of the taxonomic structure or composition of the wild flora of Yevlakh
district, it was clarified that 2 species belong to the gymnosperms and 174 species belong to the
angiosperms.
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While conducting the research on the wild flora of Yevlakh district, the analysis of the
taxonomic structure revealed that 8 famili€ogceae, Chenopodiaceae, Asteraceae, Fabaceae,
Cyperaceae, Salicaceae, Polygonacem®] Rosaceaehave the most dominance in terms of the
number of genera and species.

Overall, the analysis by taxon shows that the mentioned species play a significant role in the
formation of the wild flora of Yevlakh district, creating phytocenoses and organizing into
formations and associations.

When analyzing the | ife forms or biomorphs
the research, the methods provided by Serebryakov (1964) and Raunkier (1934) were used.
According to Serebryakov (1964), when analyzing the life forms, it became clear that annual and
perennial herbs, as well as shrubs and trees, predominated. Annual herbs, with 64 species,
accounted for 36.5% of the total species, ranking first. Perennials, with 56 species, made up 31.8%,
coming second, followed by shrubs with 22 species (12.5%), trees with 15 species (8.5%), biennial
herbs with 10 species (5.9%), seshrubs with 4 species (2.4%), shrublets with 3 species (1.7%),
and semsshrubs with 1 species (0.7%).

According to Raunkier (1934), when analyzing the life forms of plants found in the flora of
Yevlakh district, it was determined that therophytes predominated with 64 species (36.5%),
followed by hemicryptophytes with 56 species (31.8%), phanerophytes with 37 species (21.0%),
cryptophytes with 11 species (6.2%) and chamaephytes with 8 species (4.5%) among the 176 plant
species.

Using the methods provided by A. Grossheym (1939961) and Portenier (2000), the
distribution of plants found in the territory of Yevlakh district according to their areal types was
analyzed. It was found that 97 species belonging to the Ancient Mediterranean areal type,
representing 55.1%, predominated among the plants in the Yevlakh district. Species of the Boreal
areal type were represented by 38 species (21.5%), species of the Caucasian areal type by 16
species (9.1%), species of the Desert areal type by 15 species (8.5%), species of the Steppe area
type by 2 species (1.1%), and species of the Adventive areal type by 1 species (0.7%). The areal
type of 7 species was not observed, which accounted for 4.0% of the total species.

According to the conducted research, it has been concluded that the distribution of species
formed in the Ancient Mediterranean areal type and corresponding classes (Sarmatian,
Mediterranean, and Near Eastern) in the wild flora of the area is related to migration from the
Atropatene group. Furthermore, the plant species belonging to the relevant areal types found here
are formed numerous classes.

When analyzing the ecological groups of plants found in Yevlakh district, groups such as
xerophytes, mesoxerophytes, mesophytes and hydrophytes were identified, taking into account the
relief they occupy, their water requirements and the granulometric composition of the soils.

During the research, the analysis of the distribution of plants found in Yevlakh district
according to ecological groups revealed that xerophytes predominated with 110 species (62.5%).
Mesoxerophytes were represented by 19 species (10.8%), mesophytes by 30 species (17.0%) and
hydrophytes by 17 species (9.7%).

The endemism of plants found in Yevlakh district was also determined during the research. A
number of references were used in this process. According to the information provided/by A.
Asgarov (2016), the higher plants distributed in the flora of Azerbaijan are represented by 5,000
types belonging to 176 families and 1,142 genera. The author also notes that endemics consist of
181 species belonging to 31 families and 86 genera in the Republic of Azerbaijan [1].
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The comparative analysis revealed that a total of 22 endemic species are found in the flora of
the area, of which Caucasian areal endemics make up 15 species (8.5%), and Azerbaijani endemics
make up 7 species (4.0%).

The types of vegetation found in the area were also identified during the geographical analysis
of the current state of the flora of the Yevlakh district. It was revealed that the flora of the area
includes desert, sendiesert, meadow, forest, swamp and other types of vegetation. While studying
the vegetation types, the species composition and structural characteristics of the phytocenoses
found there were also determined, and the geobotanical description of the formations was made. As
a result of the research, it was determined that-sesert vegetation is the more widespread among
these vegetation types. It was found that plants of economic importance, particularly leguminous
plants predominate in the sedesert vegetation of Yevlakh district.

The classification of phytocenoses of leguminous plant revealed 2 formation classes, 2
formation groups and 2 associations belonging to 1 vegetation type in thdesarti vegetation of
the Yevlakh district during the research. The sehtubbyperennial herbaceous sedeserts and
perennial herbaceotephemeral serdeserts can be mentioned among the identified formation
classes.

It was determined that the sestirubbyperennial herbaceous sedgsert formation class is
represented by th&alsoleta- Alhagietum formation group with theSalsoleta dendroides
Alhagietum pseudoalhagassociation, while the perennial herbaceeplsemeral serdeserts
formation class is represented by t@dycyrrhieta - Ephemeretumformation group with the
Glycyrrhieta glabra- Ephemeretunassociation.

The forage qualities of the species found in the s¥mert vegetation of Yevlakh district,
such asNledicago minimaGrub.), M. caucasicavass.), M. tribuloidesDesr.), M. arabicaAll.),

(M. agrestisTen.), {Trifolium echinatumM.B.), (T. parviflorum Ehrh.), T. scabrumL.), (T.
striatum L.), (Astragalus caucasi®all.), (A. contortuplicatuslL.), (A. brachycerad_edeb.), G.
macedonicaBoiss. & Orph.), Alhagi pseudalhag(Bieb.) Desv.), and others are high, and when
planted together with cereal crops, they are considered nutritious forage. At the same time, the
products obtained from these leguminous plants are widely used in agriculture, medicine for
pharmaceuticals, landscaping for decoration, honey production, soil protection and the
establishment of forest strips, as well as in various other fields.

Conclusion

It was determined that 176 plant species belonging to 27 families and 75 genera are spread in
the area during the geographical analysis of the current state of the plant cover of Yevlakh district in
the Republic of Azerbaijan. A flora conspectus was developed for the species identified during the
research, which included the taxonomic struct
areal types, ecological groups and endemism. It was found th&oheeae, Chenopodiaceae,
Asteraceae, Fabaceae, Cyperaceae, Salicaceae, PolygonaaedeRosaceaefamilies are
represented by the greatest number of species in the studied area.

The conducted research has led to the conclusion that the occurring climate changes, as well
as anthropogenic factors are affecting the flora of Azerbaijan. In this regard, conducting a
geographical analysis of the current state of the flora in Yevlakh district area creates a necessity for
future geobotanical or phytosociological studies within the area.

At the same time, the research has shown that the forage, straw and silage of the economically
important species found in the vegetation types of Yevlakh district, especially in thelesanrti
vegetation type, are rich in proteins, fats, as well as substantial amounts of minerals and vitamins.
By studying these valuable economically important species, high results can be achieved in
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increasing the winter forage reserves and improving the development of agricultural livestock in the
Republic of Azerbaijan. This highlights the relevance of the conducted work.
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Abstract. The article presents an analysis of data on the acclimatization of trees on the
Absheron Peninsula: ironwood, sycamore or needle maple, Hyrcanian mapleleaxedl alder
and whiteheaded acacia. When introducing ldngd tree and shrub species to the Absheron
Peninsula, it is necessary to take into account the biological characteristics of the species, take into
account the stress impact of the dry subtropical climate and group resistant species. The use of trees
and shrubs resistant to environmental stress factors in landscaping is considered. The territory of the
Absheron Peninsula is predominantly sandy and the soil has low-hedting capacity and
organic residues (humus), agrotechnical care should be one of the main conditions for the
introduction of woody plants. Particular attention should be paid to irrigation measures, taking into

vdtf dzd y j Astrbdtin 4@ nternational (CC BY 4.0) 65



18 dzdzj Isj dz@ dzO [z SBdlletnfi of Sde@cE Brofl Prectide vs. 11. °~ 5 20
https://www.bulletennauki.ru https://doi.org/10.33619/2412048/114

account the biological origin of the plants. More than 100 trees and shrubs from the Hyrcanian
National Park and forests of Azerbaijan were introduced. Currently, extensive research is being
conducted to study the adaptive capacity of the cities of Baku, Sumgait, and the Absheron
Peninsula.

s dzf uJ o' jintipdstof@idiej o+ v, ¢ EddsOwERIEGydY, Bl dzj d

Keywords:subtropics, trees, shrubs, introduction, landscaping.
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USAGE PERSPECTIVES OF SPECIES BELONGING TO THE AlchemillaL. GENUS IN
THE ROSACEAEJUSS. FAMILY IN THE FLORA OF THE NAKHCHIVAN
AUTONOMOUS REPUBLIC
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NakhchivanAzerbaijan safuraaliyeval991@gmail.com
EAliyeva S, Nakhchivan State University,
Nakhchivan, Azerbaijargskerovmehemmed19@gmail.com

lrtelrsuvsrIZ Ryl [[ 2701 6 rReAIdhamillgU. tyrfor seuvl ¢
ROSACEAEJ USS. I AfJJltor 1od¢myzlor s oluof1vLf1dB8 ]

Ei1 OB 0 j.,908CIB:0009000448007276 ¢ O dgHd @D 7 SO R Y’ 9 Odz ¢ d 2
csMmizH OteMmise j dadzr 2\ @Rizd'o g @dg g ks p funaafiy@wdrl 991@gmail.com
Ebdzdjo O vwOaY 90dzMC d2 cetsmizu OtMmlse j dzedz’ 2 k2
G. 1 Oryr 9 Odz, askeroynebe®hedP@dmail.com

Abstract. Previous studies have allowed us to determine important characteristics
characteristic of significant species of the genus Alchemilla L. in the flora of the Nakhchivan
Autonomous Republic. Species of thisngse are widely represented in Azerbaijan. The issue of
practical use of species of the genus Alchemilla L. is considered. The characteristics of the main
species and their use in medicine and as ornamental plants are Tneemanalysis of already
published data on flora and assessment of the state of vegetation of the Nakhchivan Autonomous
Republic is presented.

0 dzdzsls Oy o jHjdzdzr | t0Odzjj dhMdzjHse Oded™ 5L

nOEOCkjtedmisdSd, ROLOSCIk,teds j Alehemilla L. da@yd &dste jo
1O dyujo0dMSs2 o1 . I dur I ssets ©BHO hdqusss
{ OMMBOliede Oj s o §cOSlsdyjAriemidasl. [qaHEds dz' L
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tcOfmils jldagRa j Hjdz OdzOdzdL k%] tfikzBdzdStse Odzdz" = H Odzdz
tOMmisdlsj & desfilsd 1 O dujoOdMS B2 ot .

Keywords:Alchenilla L., medicinal plants, phytotherapy, ornamental species.

sdzs yJ o Jj AlchedrieelQdzj C OtcMmiste Pfddez] g Y Issls j s OFf d W , Hj
odHT .

The Nakhchivan Autonomous Republic is a typical mountainous region with a captivating
nature, rich floraand plant cover. Its geographical location, relief features, soil, and climate factors
have contributed to the formation of plant cover, which is considered one of the region's primary
natural resources. The region has formed through the combination of mountainous, steppe, and
semidesert landscapes. The flora of the autonomous republic begins with the relatively
polymorphicRosaceadamily, with species of this family playing a special rdiants from the
Rosaceadamily are widely spread in nature, and the family contains more than 3,000 species. In
Azerbaijan, up to 195 wild species from 29 genera are found. In the Nakhchivan AR, it is
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characterized by 153 species from 30 genera. The gdalismilla L.has a unique position due to
its broad utilization areas and species diversignong the useful plants in the flora of the
Nakhchivan Autonomous Republic, the species of the geXakemilla L. are especially
significant. Based on numerous research studies and literature, it has been found that species from
this genus are used as medicinal, food, and forage plants, as well as ornamental plants. Additionally,
it has been discovered that these species are also used in phytoremediation measures.

The study of the species of the geddshemilla L.is of scientific and practical significance
for identifying the species spread in the flora of the Nakhchivan Autonomous Republic and
investigating the potential uses of these species. Therefore, it is essential to conduct research in this
direction[24].

Material and research methods

During the study, commonly accepted floristic, geobotanical, bioecological methods, as well
as phenological observations, were used. The primary research materials included literature sources,
and actual data obtained from field studies, with the research area being selected from various
regions of the republic. Literature references to materials oflktieemillagenus in the research
area include works [23].

In identifying and clarifying the names of species from Ahghemilla L.genus, works such
as "Flora of Azerbaijan", "Flora of the Caucasus", and "The Plant World of Azerbaijat?,[13
were used. Recent taxonomic changes were based on the World Flora Online
(https://about.worldfloraonline.org/)

Discussion and conclusions of the study
Among the economically significant plants in the flora of the Nakhchivan Autonomous
Republic, species belonging to the gelishemillahave a special role. Based on the analysis of
literature data and personal field research materials, 22 speciesAdctibenilla L.genus are found
in Azerbaijan, and 13 species are recorded in the Nakhchivan AR. The taxonomic spectrum of these
species and their usage directions are presented in the following table (Table).

Table
USAGE DIRECTIONS OF SPECIES BELONGING TO TH¥chemillaL.
Species distributed in the Medicinal Food and fodder  Ornamental Phytoremediative
Nakhchivan AR

Alchemilla vulgarid.. + + + +

A. epipsilaJuz. +

A. erythropodaluz. + + + +

A. grossheimiduz. + + + +

A. orthotrichaRothm. + + +

A. persicaRothm. + + + +
A.raddeanaBuser) Juz. + + +

A.retinervisBuser +

A. sedelmeyerianduz. + + + +

A. sericataRchb. ex Buser + +

A. sericeawilld. + +

A. smirnoviiJuz. +

A.venosaluz. +

As revealed by our research, species belonging toAtbhkemilla L. genus, which are
distributed in the flora of the Nakhchivan Autonomous Republic, play an important role as
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medicinal plants in both modern and traditional medicine. As shown in the mentioned table, all
species of this genus have a special significance as medicinal plamis. of theAlchemillagenus

have been used in traditional medicine since ancient times. Various species, especially those
beneficial for women's health, are known to be highly effective. It is particularly known that this
plant helps to regulate hormonal balance. Some people use these plants to treat various ailments,
such as intestinal problems, stomach pain, constipation, and headaches.

Representatives of thtidchemillagenus are used in cities and villages for medicinal purposes,
where tea or infusions are prepared and consumed internally. In addition, they can also be used in
the treatment of skin and facial diseases, particularly in cases of skin inflammations and rashes.
Branching plants are widely used in folk medicine, especially for the treatment of asthma,
bronchitis, wounds, and snail problems. These plants are utilized through preparations of infusions
or decoctionsThe compounds present in the plants enhance their phytochemical properties. Studies
conducted on the species reveal new information about their antioxidant and phytochemical
benefits. The bioactive substances in the plant strengthen the body's immune system and increase its
resistance to diseases.

Foodimportant species hold a special place in the flora of the Nakhchivan Autonomous
Republic. Many plants found in the wild have been studied by humans over time and are cultivated
as foodimportant species. Food plants are not only a product of nature but also an object of human
labor. These species occupy a central role in both phytocenoses and agrocenoses, being used fol
various purposes, which are partially determined by humans according to their diversity of
formation, distribution, and systematic status. Species belonging to the branching genus, such as
Alchemilla amicta, A. erythropoda, A. grossheimii, A. persica, A. raddeana, and A. sedelmeyeriana
are widely used for food and fodder purposdse primary purpose of all ornamental plants is to
enhance beauty. In decorative plant cover, herbaceous plants hold a special place alongside trees
and shrubs. Many species of the Alchemilla L. genus are used as ornamental plants due to the color
and structure of their flowers. Among the decorative species of this gilchemilla amicta, A.
erythropoda, A. grossheimiiA. orthotrichg A. persica A. raddeana A. sedelmeyerianaA.
sericatg andA. sericeglay a significant role.

Branching species are also valuable plants from an aesthetic perspective. With their beautiful
green leaves and flowers, they can be used as ornamental plants in gardens and natural landscapes
These plants beautify the environment and create harmony with various plant Speeiss of the
Alchemilla genus, such aélchemilla amicta A. sedelmeyerianaA. persica, A. orthotricha, A.
grossheimii andA. erythropoda play an important role in natural ecosystems. These plants are
widely used in erosion control plantings. They prevent soil erosion and help in water purification.
Additionally, they provide habitats for various insects and other small organisms.

As seen in the image, research has shown that 13 speciesAddhbmillaL. genus are found
in the flora of the Nakhchivan Autonomous Republic. It has been determined that medicinally
important species dominate, constituting 38% of the total plants, decorative species make up 26%,
plants used for food and fodder purposes account for 18%, and phytoremediation plants represent
18%. Thus, the abovwenentioned information does not fully reflect the various uses of the species
belonging to the Branching genus. In future research, it is considered appropriate to study all the
characteristics of the investigated species of the genus in a comprehensive maranezsult of
conducted research, the systematic composition of species belongingMottémillaL. genus in
the Rosaceadamily in the flora of the Nakhchivan Autonomous Republic has been studied, and it
has been found that 13 species of the genus are present in the researchthesflora of the
Nakhchivan Autonomous Republic, 13 species ofalobemillaL. genus are of special importance,
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with 13 species used as medicinal plants (38%), 9 species as ornamental plants (26%), 6 species for
food and fodder purposes (18%), and 6 species as phytoremediation plants (18%).
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BIOECOLOGY OF NEMATODES OF RUMINANT ANIMALS
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Abstract. The article presents the species composition, extensiveness and intensity of
nematode parasitism in the gastrointestinal tract of ruminants in the Nakhchivan Autonomous
Republic. The gastrointestinal system of sheep infected with nematode invasion contained 11
nematode speciesOétertagia marshalli, O. trifurcata, O. occidentalis, O. circumcinc@,
ostertagi, Haemonchus contortugzongylonemaPulchrum, Trichostrongylusovis, T. skrjabini,
Nematodirus filicolls, N. spathigex The distribution of the identified species was extensive:
Ostertagia marshalli(32%), O. trifurcata (0,4%), O. occidentalis(14,6%), O. circumcincta
(26,6%), O. ostertagi(10,6%), Haemonchus contortué,3%), Gongylonema pulchrunis,3%),
Trichostrongylus ovig13,3%), T. skrjabini (16%), Nematodirus spathige¢14,6%), N. filicollis
(16%)t was noted that the most common gastrointestinal nematodes in ruminants in our republic
areTrichostrongylus ovi$25,3)d Trichostrongylus skrjabinj16%)

¢ dzdzts Is O Y devj .H ) ls O iz Ee 2 mMemis 0o, 1 CMmisd ded o dzts
f OcOL dlsdtetseo Odzd v dzf dg® I3 tspelzsalz s jc@R Istp ydpts Oydz" = Y dot
ot . RiMMdzj Hise Odzdw f 5 OF€ @leizg Y dztoyds SIs @O € 35 ji dzlzdHdEiuddals]
f OtcOL dIsdlze Is 11 (Ostaftagia omarsizllidzO.Isttfwrcata, O. occidentalis, O.
circumcincta, O. ostertagi, Haemonchus contortus, Gongylonema Pulchrum, Trichostrongylus ovis,
T. skrjabini, Nematodirus filicollis, N. spathigert Oy tctsMis tc O dzj dzd J 9" Wo
1 € Mmls j dzfm dOstersgiqimarshalli (32%), O. trifurcata (0,4%), O. occidentalis(14,6%), O.
circumcincta (26,6%), O. ostertagi (10,6%), Haemonchuscontortus (9,3%), Gongylonema
pulchrum (5,3%), Trichostrongylusovis (13,3%), T. krjabini (16%), Nematodirusspathiger
(14,6%), N. filicollis ( 1 6 %) . J sd3d yd dzts, Yylsts dzOds tdzj tc O fn)
Cdh jyder disd dzj i3OIstsH Odzd [z Lyjotcsy@avHiy dydalBdadstazngflus o
ovis( 2 5 , TEchostthngylusskrjabini (16%).

Keywods: Nakhchivan, sheep, ruminants, nematodes.
s dz¢ yj o | Clhdes so@dz, 3 o Paya| o 1sls dzj OIS tsH
Nematodes comprise a vast group of worms whose exact number remains undetermined.

Some researchers estimate their species count to be in thensnfllip Numerous roundworms
inhabit the seabed, from the waters of Antarctica to the Arctic Ocean, forming part of the benthic
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fauna. Many nematodes have adapted to freshwater habitats, while others thrive in soil. The latter,
in particular, dominate the salwelling fauna in terms of population density.

The bodies of these organisms vary in sBafiéform, fusiform, sausagéike, and, rarely,
sphericald ranging in length from 0.08 mm to 8 meters. Hieing nematodes, which constitute
the primary diversity within the class Nematoda but hold limited practical significance, are widely
distributed in nature. These are typically small forms, rarely exceedi®gr® in length. Some
species exhibit remarkable adaptability to unfavorable environmental conditions.

Parasitic nematodes are also abundant, with over 300 known species. They infest both
invertebrates and vertebrates, as well as various plant species. Many parasitic roundworms are
notably larger than their frdeving counterparts.

Ani mal husbandry, i ncluding sheep farming,
economy, particularly in the Nakhchivan Autonomous Republic, an integral part of the country.
Parasitic nematodes (roundworms) infect ruminant livestock, significantly reducing the vyield of
meat, milk, leather, and wool, and in severe cases, causing mortality. Chronic gastrointestinal
nematode infestations, in particular, render treatment economically unviable.

Materials and methods of the study

We conducted hel minthoovoscopy wusing the V
effective in diagnosing gastrointestinal strongylids. To determine the distribution characteristics of
helminths based on imaginal stages, we examined animals slaughtered for various ecological zone
studies using helminthological dissection techniques.

To assess the level of infection in animals depending on grazing areas, we first performed
helminthoovoscopic analysis on fecal, grass, and soil samples collected from the respective regions.
Since distinguishing helminth eggs excreted in feces is relatively difficult, we allowed them to
develop into larvae for more precise identification.

Grass samples were examined using a specially simplified version of the Baermann technique
to detect larvae. Additionally, to determine the extent of helminth infections in animals based on
pasture composition, we analyzed livestock grazing in different pasture areas simultaneously.

Discussion and results of the study

The list of human parasitic worms includes more than 400 species of helminths. Among them,
207 species belong to the phylum Platyhelminthes (141 species of trematodes and 63 species of
cestodes), while 145 species belong to the phylum Nemathelminthes [2;G8]. 56

Studies conducted on sheep in Turkey have identified the species composition of
gastrointestinal parasitic nematodes as followsichostrongylus axei T. probolurus, T.
colubriformis, T. vitrinus, T. skrjabini, T. capricola, T. longispicularis, Ostertagia circumcincta, O.
trifurcata, O. occidentalis, Teladorsagia davtiani, Marshallagia marshalli, Haemonchus contortus,
Nematodirus abnormalis, N. spathiger, N. filicollis, N. lanceolatus, N. helvetianus,
Camelostrongylus mentulatus, Mecistocirrus digitatus, Cooperia oncophora, C. punctata, C.
mcmasteri, Strongyloides papillosus, Bunostomum trigonocephalum, Oesopagostomum venulosum,
Oe. columbianum, Gonglonema pulchrum, Chabertia ovina, Trichurisaadi$. skrjabini[3].

The distribution of ruminant animals in a specific ecological zone is associated with their role
as a component of the biocenosis of that region. This principle also applies to nematodes
parasitizing ruminants. If a characteristic nematode species for a particular zone is absent, it is due
to the lack of a host ruminant species in that area. Conversely, the presence of ruminants in an
ecological zone contributes to the spread of nematodes characteristic of that area.
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It should also be noted that disregarding environmental conditions in the distribution of
nematodes is incorrect. If this were the case, all known helminth species would be capable of
parasitizing any ruminant species in a given ecological zone. Moreover, helminths characteristic of
different ecological zones would be evenly distributed across all regions. However, such a situation
does not occur, as the spread of helminths depends on environmental factors and the presence of
organisms involved in their transmission.

The presence of gastrointestinal nematodes in ruminants has been determined through studies
conducted both worldwide and in our country7[i

To identify the nematode fauna of sheep under the conditions of the Nakhchivan Autonomous
Republic, 75 sheep from different ecological and climatic regions were studied using a complete
helminthological dissection method between 2024 and 2025, considering the lifestyle of the animals
[5].

From March 2024 to February 2025, weekly visits were made to the slaughterhouses in
Nakhchivan city, where gastrointestinal organs were collected and examined in the laboratory for
the presence of nematodes. The collected organs were anatomically separated, dissected, washed
and nematodes were isolated, identified, and preserved following the classical method. To detach
nematodes adhered to the mucous membranes, the organs were cleaned, washed, and incubated i
+37AC physi ol og2houssl Thesonghns tvéreotmen ihdevidually examined, and the
nematodes were fixed in 70% ethanol and recorded. Subsequently, the obtained nematodes and egg:
were microscopically examined for morphological identification.

For coprological analysis, fecal samples were collected from 75 sheep across different regions
and analyzed using coprological examination methods. The collected material was processed in the
ABi ol ogyo Laboratory of the Faculty of Natur
University. Out of the 75 examined sheep, 57 (76%) were found to be infected with nematodes,
with a total of 2,711 individual nematodes identified. The number of parasites detected in the
gastrointestinal samples ranged from a minimum of one to a maximum of 977 per animal. The
study revealed that the digestive system of infected sheep harbored at least one and up to five
nematode species. The results are presented in the following table (Table).

Tablel
THE NUMBER OF SHEEP INFECTED WITH ONE OR MORE NEMATODE SPECIES (%)
Number of identified species Infected (Number) Infection extensity (%)
1 20 26,7
2 25 33,3
3 5 6,7
4 5 6,7
5 2 2,6
Total 57 76

The gastrointestinal system of sheep infected with nematode invasion contained 11 nematode
species Qstertagia marshalli, O. trifurcata, O. occidentalis, O. circumcincta, O. ostertagi,
Haemonchus contortus, Gongylonema Pulchrum, Trichostrongylus ovis, T. skrjabini, Nematodirus
filicollis, N. spathigey.

In the conditions of the Nakhchivan Autonomous Republic, the spread of gastrointestinal
nematodes identified in sheep, depending on the months of the year, is reflected ablé2
below.

As seen in the table, in the Nakhchivan Autonomous Republic, the highest prevalence of
gastrointestinal nematodes in grazing animals was observed in winter, spring, and autumn, while the
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lowest prevalence was in summer. This can be explained by the fact that relatively high
precipitation in winter and spring causes nematode larvae that are spilled into the environment to
develop quickly. In contrast, in the summer months, the intense heat in the Nakhchivan
Autonomous Republic has a delaying effect on the development of nematode eggs and larvae.

Table 2
THE EFFECT OF THE SEASONS ON THE INFECTION DYNAMICS OF SHEEP

Nematode species Month

3 4 5 6 7 8 9 10 11 12 1 2
Ostertagiamarshalli 3 1 2 2 1 2 2 2 2 5 1 1
O. trifurcata - 1 - - - - - - 1 1 -
O. occidentalis 2 - 2 - - - 2 1 2 1 1
O. circumcincta 4 1 2 2 2 1 1 1 1 3 - 2
O. ostertagi 1 1 - - - 1 1 2 1 1 - -
Haemonchus contortus 1 1 1 - 1 2 - - - 1 - -
Gongylonema pulchrum - - 1 - - - 2 1 - - -
Trichostrongylus ovis 1 3 2 2 - 2 - - - - - -
T. skrjabini - 2 2 2 - 3 - 3 - 1
Nematodirus filicollis 2 2 - - - 2 - 2 2 2 - -
N. spathiger 1 2 - - - 2 1 1 2 2 -
Total 15 14 12 8 4 15 5 15 11 17 2 5

Conclusion

As a result of the research conducted, during the examination of 75 sheep in the Nakhchivan
Autonomous Republic, gastrointestinal nematodes were identified in 57 (76%) of the animals. The
prevalence of the identified species was as follo@stertagia marshalli (32%), O. trifurcata
(0.4%), O. occidentalis(14.6%), O. circumcincta(26.6%), O. ostertagi(10.6%), Haemonchus
contortus (9.3%), Gongylonemapulchrum (5.3%), Trichostrongylusovis (13.3%), T. skrjabini
(16%), Nematodirusspathiger(14.6%), andN. filicollis (16%). It has been noted that the most
commonly encountered gastrointestinal nematodes in grazing animals in our republic were
Trichostrongylusovis (25.33%) and richostrongylusskrjabini (16%).
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THE FAUNA OF THE CADDIS -FLY (Insecta Trichoptera)
OF THE NAKHCHIVAN AUTONOMOUS REPUBLIC

EBayramov A. ORCID:0009000820899873 Ph.D,
Institute of Bioresource®Nakhchivan, Azerbaijarakifbayramos0@mail.ru
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b dedets Is Qe H.MIs OMmezj Hzj degd¥ 5 o dHBotsd3 tOL dessBtCOL «
sBdlsOs h dr o HEsdzdzes?2 WOkRdzy t6d & 1 0RyYyr o 0dzMS 82 ¢t
cdHcsBdBdsedyjMSdn dfffdjHse Odd?2 o W Okds 1 OF
sOaCOLO tsBdzOtclzy jdets 43 6O H dzd g ezl S O & Uzj §z? &d CAOs
fjdkj2MsoO0dd d 32 GEHOB]. 16 Moot] dj ddes? | Bsd
shisOs teWHO, GftjHjdjd Hsddddekzehdj, MNEZBHE
odHT 5 dR 1 Ctsdsc drusdkdaRzds Cjo L (OUs0))dzv . f)zB @ % di3d dz
toj sWdd def | ttecOdedL 3 twWOMf toesMmisteOdzj de' o H tsdzdats 2
o slsdy &5 § cY MAds OPrd s k@0 Ody’r tMee j dedesfisd dL d
dzd yddzes ¢ s dzdy dej sz, MtejHdzj BBz d o Jtemdzj Gz Is§ yJ dz

Abstract.The article presents data on the species diversity of larvae cadagsfly living in
the bottom fauna of the rivers of Nakhchivan AR and their tributaries. As a result efelomg
hydrobiological studies, 43pecies of larvae otaddisflys were found in the fauna of the
Nakhchivan natural area of the Lesser Caucasus. The detachment is represented by 9 superfamilies,
16 families and 32 genudAccording to the modern Zoological Nomenclature, the species
composition of the detachment was specified, dominant, subdominant and minor (accidental)
species were determined according to their ecological indicators. Dominant (10) and subdominant
(8) species as rheophilic organisms are distributed in the benthic fauhdl@iviag water bodies
in all three altitudinal belts of the regiohhe peculiarities of changes in the species composition of
larvae along the lower, middle and upper reaches of rivers are analyzed.

Szt Yj o' Jo dimdse@sn) dats 5,80 O@dA{tg z yJj 2 ded € d, H 5 dB3d dzO dzls dz

Keywords:species diversity, faunaaddisflys, dominant species.
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fcsdzEyos h dd3d MmMets?2 Mkt L O Muyjls MmMdzjesor o, HtS)Yt
sjujdedyj, fHtojdhzh jMmise jdedzs f COd3j dedflsr 5 tolzmdzisc
fOotsHSd. 1 EttOR tjedtdd jMmisjMmise j ddzOW cdHESE o
I BHO tJ ¢ ¢ dhHicGE&OpE saMsdtss L Qs dmddBsmisd ks ]|
Isj B jtcOlskEte® j j% 8 tsdp,0 d st s ustsOWdztsils! o h s dn
d dzd MfOczdzs Mls* ¢ oL tOYUdzOW ) . 1 ted B Mistesd Isj yj &
Cokfd 2 d dBjkSdn cdkOHSCdR tjyder » SCORdzj2 d ftsBftS
BO ¢

e BC Bt Glddyos shy sldshdlsj d ds2 fils

gy - " = . N SN TNl

{ ddpesC | &ZOHC 8] € O®j dzd Mis s s zdydas’ . C @ ®F dadzo ® day®B s ts

[ 85C OL Odzts, yls s M stetsmls IS4 yd ded W O BHT ( S<¢
B ~O0dzdyj MEtsy osLHj2Msad) d&O HBdedzr | tStec Oded L d3f
BsteW sdzsedyj MSdr HtodL dzOC 59, ftcdetsHdzr = HdW YdL
ydoslsdy 7, tlsddydsttd sdscdypdedessq thtse j dzdztsls W dzc
MsmMlsOatsds [ 1] .

[ duyddzC d -o BiIsH Easdz’ = Hpbemgromsef (o j fifteropisE ¢
tclz yJ 2 dZri€hspgerg ( MsMis Qo dzv ¥ s tsMdzse k. toj W d dz des?2 G ol
otsHBY i3 . [dzad (Stsdi3fdzj Cfp Cluv) wodwe Isfpw Stcd Odad L
stce Oded yj MS sz L Octew L dzj dzd o tsHdats?2 ftej HT g we
o SHA | dzj dzOf tc Qo dzj dedets ] dL Eyjdedd WOkdr tkyj2ddCtse
ctezf O o tjCOR 1 0nYy 90dmMCts?2 ¢t, ontsHWh j2 o
syd dzd Is nOteOCIsjte d Mmisjfj dz 1L Csdzsedyi mMSdas  duL
1 CsfdMmlsj 3OA l sdshi s SlsdesmdIsd dz' dets ftesMmiss?
ftej HMCOLOI! YJHOj&B jJ tjLkzd sOIT .

[jlssHr d ®BI jClr dMmMdjHso Oded "

[OkjtedOdsd dMidjHse Odedy § sfdkzy ddd N’
COLdduder & kjujdd?2 d Bdsbsfiss i, dfi fedbsss
fsdjorn 1SMfjudyd2. uBstt d §jwodudzt GBEOBGISS
sBh jfeddisr B cdHEBE s ds ¢ @itgiviney dlnactgjolg)s H{ed hdj dagss jr
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dd s WdECMmMdietso Odzd o 4 %] twiPdgls o tf cjs BBW &sTcdz30 dfd d=Oy d M
ftoslstsydzs?2 oBHB2 9o dOBBtOltedd tSftejHjdzddd - o
dn Ctdzdyd Mise j dzdz" d3 f tsC OL Olsj Bze dynx] W®IMB)s st O fy fil del
Msjfjd HBJddtetseo OdzgdW IsHjdz? dz" = o9 dHBY ,H jdnd tsHWH
iftesBr, o (st AT sBNGEQc KyBiddg WpjdiHs,o 5 ftetsB, a9 Ok
5].
tdLldz sOIsT dMmMmdzj Hise Oded W

It jLizd OO Sdi3fdj CMdzs?2 + Csdzsedyud MEs2 |
1933 6., B dzts tslsd3dj yj dzts, yYbsts o dzO" drn tj $ Or O
o¢) toj Mdetso sH 2O § Ok gzO § O BsSOO, MsHjtey O j2 6dH
sBtsBh j dzdz | HES MiBdHiMWIsr 7 etHtse flosh dzsets o J ¢
¢ OL Odzr Is ts dz' Hydsopsythe greciis) Ecfiomus tenellus, Glossosoma capitatum,
Micrasema bifoliatur . JHA&ZOCts 9 MO | ket yJ OolstttO,
ftcj HsMIsOo dzj dzdz" s dzOBd Mo JHjdzdWv &3 B" dz EZff sd3Ww dzlz Is

I tjLlzd s0OIj dnhkagH s @HzE?s saigOdat qERE PO dasd H O
czyj2ddSse (vOBdZdyoO) .

v OB d&zd yoO
dRUU[ [ OURY[HSOC UL ULSUVUUL O APULL Z tTULUY[BLITRSS] 1 om
Superfamily Family Genus Species
Annulipalpia
Hydropsychoidea Hydropsychidae Hydropsyche H. acutaMartynov, 1909

H. consanguinedicLachlan, 1884

H. gracilis Martynov, 1913

H. ornatulaMcLachlan, 1878

H. pellucidula(Curtis, 1834)
Cheumatopsyche Ch. gracilis(Banks, 1899)

Ecnomidae Ecnomus E. tenelluRambur, 1842
Polycentropodidae Cyrnus C. flavidusMcLachlan, 1864
Neureclipsis N. bimaculataLinnaeus, 1758)
Plectrocnemia P. conspers#Curtis, 1834)
Psychomyiidae Psychomyia P. pusila(Fabricius, 1781)
Philopotamoidea Philopotamidae Philopotamus Ph. montanugDonovan, 1813)
Hydroptiloidea Hydroptilidae Hydroptila H. tineoidesDalman, 1819

Tricholeiochiton T. fagesii(Guinard, 1879)
T. fagest{Guinard,1879)
Oxyethira O. flavicornisPictet, 1834
O. distinctellaMcLachlan, 1880
O. costalisEaton, 1873

Rhyacophiloidea Rhyacophiloidae = Rhyacophila Rh. nubilaZetterstedt, 1840
Rh. intermediaMcLachlan, 1868
Glossosomatoidea Glossosomatoidae Agapetus A. ochripe<Curtis, 1834
A. fuscipe<urtis, 1834
Glossosoma G. capitatumMartynov, 1913
G. boltoni(Pictet, 1834)
Integripalpia
Phryganeoidea  Phryganeoidae Agrypnia A. pagetana&Curtis, 1835
Phryganea Ph. bipunctateRetzius, 1783
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Superfamily Family Genus Species
Leptoceroidea Molannidae Molanna M. angustateCurtis, 1834
Leptoceridae Athripsodes A. excisugMorton, 1904)
Leptocerus L. tineiformisCurtis, 1834
Limnephiloidea  Goeridae Goera . pilosa(Fabricius, 1775)
Lepidostomatidae Lepidostoma hirtum (Fabricius, 1775)
Limnephilidae Halesus . radiatus(Curtis, 1834)
Limnephilus bipunctatugCurtis, 1834

G

L.

H

L.

L. decipiengKolenati, 1848)
L. flavicornis(Fabricius, 1787)
L. politusMcLachlan, 1865

L. stigmaCurtis, 1834
M
=)
P
M
M
S

Micropterna
Potamophylax

. sequaMcLachlan, 1875

. latipennig(Curtis, 1834)

. rotundipennigBrauer, 1857)
. bifoliatumMartynov, 1925

. nigrumBrauer, 1857

. grusiens#artynov, 1913

Brachycentridae =~ Micrasema

Sericostomatoidea Sericostomatidae  Sericostoma

[ s dzOdzlsdz" j odHT' (f >50 %)

H. pellucidulas iste j yOJj Ismw o MtejHdzij &3 d o jterndzj &3 Isj .
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1 OlsOBOIsMEtsets f dzOIst5;

G.pilosas MmMtej Hdzy &3 d o jterndaj d3 IsJ yddedwv e to. | OdzOdzH

L.stigmate™ dz' yo© o o jtemdzj 3 ISjyddedd t. gs¥ CkZyo?;

P.rotundipenni® o jtemrdzdr Isjyddedvnmn g & s CEYo02 d o f

L. tineiformise Mtcj Hdzj &3 d o jtrdzj &3 Isd ud dzdwv r tj & ¢ dzd dz

Clsd oadHr I1OCY ] Blsdzdyoetlsmw o MsCddizd ¢ OL Olsj

JdyddeS d Htsdi3ddzOdzlsdzr = o dHtse ftodmf smisedzj dz@ o
fsisswdade" = fdsj P Odedz" = BdBlstsf OF ) tOfMlisdIs500z dzts i
stsB?d 2 /tsds d3j Uj dzO@ 9 » duiBBRuOHEsBde (v 6 SO d telkzy! »
or Ml sectcdesets fswimtse (v OBdZdqYO) .

dbkBHtB®R] ZOdIsdz-50%p dHT (=25

[ d yd &4k dhontanus, O. distinctella, A. ochripes, G. vernale, M. angustata, L. decipiens,
P. latipennisd M. seuax,¢ O¢ toj sW¥W Jdz dzr | BteeOdzdL 3 tOMY esfls:
kjSkydr oBHBY Bse s ofmjd ktejd of Miskdy &3 5w fMC
Hsd®d dzdtelzs h dr odHBe s yYydimdzj dedesfylsd d yYOfmlstsis
25%) o t©OLdzr j GEBH' BBdOtlzy jds 17 eodHte dzd yd dzts

ANOEkdzz thkyj2dzdStse Oolstsdtsddts? ttjmMfksddSd oGty
dzd yd desydets?2 MmlsOnHdd. J[JdzO ftojHMsOo dzj dz20 9 &zOH fyj ds,

9dHOAB]. g4J i3 2Mlsets Li mnephilidae Btsdzj | BEBGOIsts
sBh j2 ydmdzj dzdesmisd) . [ duddeSd M uydmlsts tj sWddz' dats
dL sshhzsodzr » CthBf sdzj delstse HBdzdets?2 W Okzdz Zyomls
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ADVANCED LANDSLIDE RISK MANAGEMENT IN UZGEN DISTRICT
OF OSH REGION

EKadyr k u$PthNeade: RR737751, Osh Technological University
named by M. M. Adysheva, Osh, Kyrgyzstan, kadyrkulova74@mail.ru
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¢ dzdzts Is Oyt 8 dzL dzd 9 srtecr L MilsOdzj ftcj HMIsOo dzw & Is
sCOL M 90w o dzd W dzd J dzO gdzsW cOMmistczC sztclz d Ny dL dz
nOOCIsjtedL 24 Ismw Mmdztsy dzr o3 toj dz0 JWEBA d OCIsd o dats 3
M smMtseMmlsakzjls or MsCts?2 o jtesWisdesfisd o tsL dzd € detsoe j dzd
oJMmMjdeded?2  jtedtsHT , Yyofmists ftesdmMratsHWls MHeadced cte
IsOW dzd § d3 Mdei ¢ O d dzf Ists| tezglzls lef J tetby B3 j Is ¢ &Y dzd ¢ M
Bsddlsstedde] d ©OLLOBBISC] &jte § GojHE o] H]
bz yh jdedj dde¥ cOMmstckSlskter , dmMisd Lso Oddj mMSets]
ECtojf dzj ded §j S dzsdztso .

Abstract. Landslides in Kyrgyzstan pose a significant threat, affecting infrastructure and
people's lives. Téa southern region of the country is characterized by a complex terrain and active
tectonic activity, which contributes to a high probability of landslides. In mountainous areas, during
the winter and spring periods, ground shifts often occur due to heavy precipitation, snowmelt or
earthquakes. This phenomenon requires a comprehensive approach in studying, monitoring, and
developing measures to prevent and minimize damage, including improving infrastructure, using
modern forecasting technologies, and streeging slopes.

Sdz¢ yd o' sl oj@izf MC S dzL dzv, MeatH Gf sdzL dzv, d3t
Keywords:landslide, landslide risk, landslide occurrence, landslide monitoring.

vjtotedlststedw s e L MEB2 1 j pEORHdE DG, Jdtsnfshsfij Cdis
Mddz des fsHO jtoy jdz@ Stsdlidvd, ofmdiHmiseady MmfJjyd:?
Gijtsdzsedd d IjSlktsddSd, ftyejdde = Mmtse j dzdesilsj 2,
Md2Mdisdyd M2 OCIkdodetsmisd. 1t HOdede &3 [  dzd Mls j tofl
MsteOdzj dzOMydlsr 9 O Isfiw8 64 (4 5 4€ tstsifstedzindzj RO - SH W Is fiyw
ftejHMisOodzwe s kZetesL kz BBdzjj, UYjdB 540 dzOMmj dzj dzdz c
I ByjdeC ] [ YO0t HsWsdksMS ftosy do O h ddz o dBIE dzOMm
YJ dztse j € Bselzls dzOatsHdI! MW ftsH kZcotetsLts?2 flsjdydo
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L Csdesd3d yd M< d 4 fslsjtcd ls OCdnA fMisdrd2 dzr = B J t
MtsmisOo dzw & Is 9 1l MY Hdglslz dOdzso tsGts o dzizstc j dzdzj G s
HdgMftesf stcyd sdzOdz! dzs tSCOL " 908 s otLHj2Mlsoadj dzO
dzs Hy 2. [ dv tejhjdddw dzj CBIstster 7 dL 1 Isdma ftetsBdzi &
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dr ftMmdzjHMmiseodw d &jter ¢ Mddyjdd wdMEO OO
tojedsde MstsdzC dgz dzfipw ) W HESdR dBshd' » Mjdzjer' 7 Mmiss
Odzstetsf sSG § dzdz" d3d W OCIstste Odzq . O dZOdzdL BGMdzse Odz dzO
1 4 d3dzd B sj stetsdse dud MS-PAOdQsjdzs v [ 6B s jd ofdrfud3O
9" Wodzjdzgd¥ dzOdBBdzj j EZWiLoaddr 7 wO2tdatse d Y toj H dztsy

Abstract.This article examirgethe causes of mudflows, their consequences, and disaster risk
reduction measures in the Batken region. In 2024, the region faced several powerful mudflow
events triggered by both natural and anthropogenic factors. The analysis is based on remote sensing
data, meteorological observations, and GIS analysis. Special attention is given to identifying the
most vulnerable areas and proposing specific protective measures.

sdzs yjorj mMipdztee O fslssCd, 1 O¢ j dzm¢ Ow tsB dzO M
CazdBZ3Obdud MEdd dL djded dzdv, GcJjbBseyssedyuy Mcdy W

Keywords: mudflows, Batken region, natural disasters, climate change, geomorphological
factors, anttmpogenic impact.
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FLORAL LANDSCAPING OF URBAN AREAS
(using the example @ianthus HeddewigjiOsh)
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O dzdztsls @ YyEWsSHdzY L jdzjdz" | EtstesHO tSHddz dL fdd3e tsdz
dqdzo jmMisdydqd. I sMOHSO HjCGOlsdody &© yYojltses Hdv
dMfsd LejlMy ¢0O¢ ®GHdd dL oL @sydshisj?2 kdzyh,
©OMmlsj dzd2 wodwjlsfw  cDéarthusi dHeddewig)i j H HS BIEEWOOW ( 1 W W
dmftsd LEjlsmw o L jdzjdsjdzdd. [ded dzjl H QeofcRtssds dig®@ B
COMMBOlstedo O sw Motej iBj dzdz’ § BjIssHT Yo j Istsydzs.
1 4 HHJ Didnth@ Heddewigli H dzw  Mmded 3y § dedw Bktesodz?y L OGteW L dzj
¢ d2OdzdL dtelzs sfqw L Csdzsedud Médd d {1 MmsibdudmMcdd ¢t
2O Edzkzyh jddj C¢OyjmseoaO® otLHEZRO, mMded ) Jd dzedd [kZtets:
CBteBHMES2 Mtej HT . JtedotsHWIsmw fwOCIlsdudmMeédy tog €
CtesHMEd] 1 StsmMdmilsy d3" Hdzw ftserh jddw dmn EMmlsts?2 yd

Abstract.Today, green cities are one of the symbols of tourism development and attraction of
investments. Planting decorative flowers to create landscaping in citiesliasieae of the ways to
improve the ecology of the city. One of these plants is the Heddewig carn8ianthys
Heddewigi), which is effectively used in landscaping. They are not whimsical, but they require
special care. This paper discusses modern methods of floral gardening using the example of
Heddewig carnationOQjanthus Heddewigji to reduce air pollution in Osh. The ecological and
aesthetic advantages of this plant, its impact on improving air quality, reducing pollution and
creating a comfortablerban environment are analyzed. Practical recommendations are given on the
integration of this species into urban ecosystems to increase their sustainability and environmental
safety.

s dz¢ yJ o' jjc tShasiol® Ow Mtej HO, L jdzjdzjdedd, cGotsLHJ

Keywods urban environment, landscaping, Heddevig carnation.

) fsmozj Hdzdj GBH' , o MmMevwrLd M kRejdaduyudddjd ¢
MistesdIsj dz' Mlsosd3 HEsBsSe ©Odzd J tlseatHdd3 §J L J dzj dzr §
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teOL dzd ydz' j T His IsdOm figdz sk SiE@@zd ¢ o sL H PSAFj[B. j HHj 8 G O
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t Offlsj dadWw ds Hdzv ttsMisO  wWOL dgdetsy j ded W dzlzy dz"  dzj
~ddBd Ui MEdd dzj Bdalst, MtsjHddzj dedY, Ctlstster j Wo dzVW
tcj Mkztefmr , qLedzj COjJdB 4 dqL fwyer, Hy d&zv Isfqw  dz0 &30
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fsCOLOds dz0 t dmzdzC§ 3.

3.4

ENMND Mr/KT BMo Mr/KT B Co MT/KT B Cu MI/KT BB Mr/kr B Zn MT/KT

0,05
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0,12
0,1

ENMn Mr/kr EMo Mr/kr ECowmr/kr B Cuwmr/kr BB Mmr/kr . B Zn MI/KT
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dzzy dzts Lo j MisC tso Olg'L o ff I)GBON) Hxqisy digjddpiorts Is des fyls+ f sy o
dzts te d3' Ists dzj sBrtsSHd i3S HBB OO dIs! 9 dLejMmksCtsolky Mmd
10 ¢€OydMmlsots fsMOHSd odzdwjls MmMdMmisj BO BttOB IS d
gz dzdIsj sO sy dets MYy sdz! L 59 Ols o Glzdzv tedz | RS

sHjtey Oh disd OLsls, Wshicst d SOdkd2. vOCYj oC
o' GO Jo Odzd": ©fldiOd dr 2 fsdds, RGteshjj Mo jh
(50" MOy do Odzd™ tOMMAHIEY § GBYEd&E JIY sys '™ Wk dza

LWWiClkdodes ftsHOoadzW jls eotsLBRZHISj dzj 2 tOL dzd ydz =
Cdzd drd2tsB G ON jdzdw fsye'r dMftsdz L 59 Ol dz@o L, Hi

o o figs(ds j L Okt
1. sbkddOLOss 1. rOdf' {Csdscdv. 1dh<cjc, 19
25dzj 2k P.sdj2df jlssH' dhmidjHso Odedw tOflsj dzd 2 .

vdtf dzd y j Astrbdtin 4@ nternational (CC BY 4.0) 102



18 dzdzj Isj dz@ dzO [z SBdlletnfi of Sde@cE Brofl Prectide vs. 11. °~ 5 20
https://www.bulletennauki.ru https://doi.org/10.33619/2412048/114

3.4 toso Ols . OVL tdtsy O dets s ! SHdtsdzj sded s d /He kr dz
[BdBj dz s " sdz 5 L j d Was3r-1d3lstetsd s j dz flse k2.

4 0h OCB90O R. vs., [JdeSCt . . RMsstedw d dzOk
Ny &3 deseo sH Milse O Yyo J lssydz n Ckdz szt /1 4739 j Mis
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¢ dzdzts s Ohyd .0B SIS § ftej HMIsOoadzj dz CtcOISE d?2 OdzOdzd L
Hjtcjo! jo d ¢CEkMlsOtdzd € 5o CGtesHO [ h. 1 tetse § HJ daC
slsH j dz2 dzr = odHBO . I wodzj dz L OB tsdzj 9 Odzd v tcOfMmlis j
sftej HJjdzj dz@r BiMdesodzr J] otjHdIj dzd tOMmlsj dzd2. 7 OWdEC
HEB O, oLBEZHdIS] dzj d3 H £ ostisds'tcds ¢ ©f  Brdfatimysh dpffgrmadga |
tcjLEzdzos@IO] Miso | tf oG B dizisogd @2y d Hodzve sttasim@H S ls 52 Y d ¢
Hijtejos' jo dd SktmMlsOtdzdS s d dBBjter s dm L OMdIs]

Abstrsct The paper presents a brief analysis of the state of urban tree and shrub plantings in
Osh. An assessment of the biological wading of individual species was made. Plant diseases in
urban environments were identified and the main plant pests were determined. Outbreaks of a mass
oak disease caused by the oak sawfly (Profenusa pygmaea) were recorded. As a result, resistant tree
and shrub species and measures for their protection were proposed as recommendations for planting
in the city.

Sdzs Yjor js'fapsolCnls Odes sSGiigdegdd W, sL jdzj dej dedj Gt
©OMls j dzd 2 .

Keywords Kyrgyzstan, urban ecology, trees, urban landscaping, plant pests.
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1 Csdzsedyj e 2 sBMisOdeso ¢ Bt tedd EBtesHO [
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Bzdzed ydf Odz' detsc ts ¢[thtSHRtcd € bd3e d dzOIs RS B d&zOG s
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dzdo jtemdlsj Is, , zaJkariusupgliev@gmail.dois a dz
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csfmMikzHateMmlse j dedzr @. dzdge d @ dz)s i 5, B J € MisOdz

NON-EQUILIBRIUM CHARGE CARRIERS IN SILICON WAFERS:
DYNAMIC CHARACTERISTICS
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Osh Stée University, Osh, Kyrgyzstaitashpolotov@mail.ru
E Yusupali uulu Z, ORCID: 00090004 74340355,0sh State University,
Osh, Kyrgyzstan, zalkariusupaliev@gmail.com
EAliev R.,ORCID: 000000027375727X,Dr. habil.,
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Adzdzts Is anadnfn.dza Is tc cf af alza lsifif "y j MS dJ r~ratcaClsjtedMmisdS d da
LatcwHa o Ctjddedjor s fdafmisddzarn. [fdMmads BjlstsHT
tojLtsdz o dtelzj d3gts?2 Wslstsdzs d3d dze My d dzyd d, d d &3t z dz f
fsLotsdzvels Btsdzjj bydes Bsyjdedoals: otej d3w ydL dzad
f dzafmilsddz Istsdzh  dats? 0.02 M3 fsCaLrsesatil, Yylsts ra
L dza yd ded w d3 H dzw BsdetsC tod lsa dzdzd yj MS sets  Ctoj dzded W .
dgmf sdz' L seaded¥ Hadzdets?2 Istsdzh d dzr Hdzw st lsddidL aydc
ftcjsBtcalL soadegdwVw Mmtsdzdzgj ydets?2 1 dzgj tecdd. laydsts Isa¢€y.
Bsclzls BT Is! dza ff tca o dzj dz dza fldddLayds Istsdzh ddzr
o' Ms¢drn Ldzayjded?2 sl d Htekzecdr ffatcadij stcso.

Abstact. Thed y nOmi ¢ characteristics of nonequili6b
examined. Measurement methods such as -teselved photoluminescence and pulsed
photoconductivity are described, which allow for a more accurate assessment oétiime Idf
charge carriers. The data obtained for wafers with a thickness of 0.02 cm show that the
characteristics correspond to known values for monocrystalline silicon. This confirms the feasibility
of using this thickness to optimize photoconductivity and solar energy conversion efficiency. It is
also important to note that further research may focus on optimizing the wafer thickness to achieve
even higher values of efficiency and other parameters.

sdz¢ yd o' d 1§ dety edsoizd 2 , Wislstsdzt d&3d dzd yd dzL d
Wl ttso 5Hd B Mls: .

Keywords:silicon, photoluminescence, photoconductivity, photoconductivity.
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vaSdds sBtoaL sd3, §dzizyjddsr j Hadzdzr §] HdAv  dzafgls
nrattaClsjtedMmisdéd MmMotslse jlsmisoakels dLojMisder &3 L dzayg
Clsts ffwsHIseo jtoyHajls yjdzjMsseBtcal desfls! dmf sdz' L s9 a
WslstsfcsotsHddisMIsd d <+ WWjClsdeodetsmisd ftojtsBicaL 59 a
slsd3j Isdls! , ybts Had dzgj2"dj dimMmdzj HseaadzgdV dBsclzls E
f dzamlsddzr Hddzw HBMIsdyjddw Jjhj BtSdzjd o' MsCdr L dza

[a dzdz' fisHIse jtey Hat ls, Yls ®3 Isdsfhtfste dz' a ts p dg fadzdzts 2 toj L
Wislktsds s dze Myj deydd ( TRPL) d d o tzazy fildas @ dgss s E 4
Is s ydets s dL 3 tej ded?2 otcj o3j ded Y dL ded dzj tca o dztso j Mmdz
f d&zamisd dza - , a bkatyj 6dkdd ESaL"oatl dza Ist, Ylsts
Cteg dzded W patc! dqiokzj Isfmw ) Laosdmddsmisd ls GCaygd mlis
sBteaBtlsCd. Clsts ModHjlsjd Mlsakjls 5 oaydsfmisd Ish
ftetsyd Mma &3d , a Isa¢yj 8 dtsBrtHd®BsMIsd o' Btsteca 9
st lsddga dz' dzr A Ldzj Slsted yjdn&dmtso 8 b jo éz$ tzf 1o d dgal € . s f) dzts
1 MY jtodd3j delsa sy dets fMH j dzals' MmdzjHEkeEhd] or atsHT :

1. [ jlstsHT gL o34 toj dzd W Hddzad3d yd M& dn natcallsj toc
L WY jClsdody &8 ddzmistezdgj delstsds Hdzw tsyj dzeS d Mo ts2Mmise
Hdzw kdzzyh jddv dr fHtsdLotsHdIlsj d desfylsd o ftsdzdzj
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Emistets?2 Mise an. Clsts tlsCteroajls detsor j fjtemyf jCisdoe
dzaff tcaodzj dgdz" = dza tSflsddizdLraydr fHosyj mMifse ftotsdL o r
Yyjdzr s gtserhjdedw drn 1 WWjiClkdodesmisd d Htsdzetsoe j ydats

2. R sdz’ L s adad J Bj Hdzj dgdets L alskzras hdn d&ifkd
stftej Hj dz¥ Is Hddzadsd yj mMSdj rRratwalCljtdmisdSd desmdls
tcaLtcaBtslsCd o' MsC 1 WW jClsdo dpf IodBisdzdzp ydz' = { dzj d3j dz

l twiLbkd saljy ftetseo jH]jddzsets dMmfpdzj HseoadzdWw BT dzo
ftsHlse jteyHav hdj + WW jeCtdsjoogidetedpds? telgjListsda/tsood tolz j d3ts2 W
ddaif zdz Mdets?2 W tsls s dgvtzH R ts [ 10 falgnded{w o tcj d3j dzad  d L dgd
LatewHa o GCtjdiddjoer n  dzafmisddzan. [ adedz” J d3j SBSHT
difdzj Hso aded?2 o BBdkafMmlsd BdCtos! dzj ShtesdedSd d Wil

sfdms¢ dzdIsj tcOlskzter

1. Richter A., Glunz S. W., Werner F., Schmidt J., Cuevas A. Improved quantitative
description of Auger recombination in crystalline silicon // Physical Revie@ BCondensed
Matter and Mat eri al s Physics. 2012.
https://doi.org/10.1103/PhysRevB.86.165202

2. Borodovsky P. A., Buldygin A. F., Tokarev A. S. Determination of the minority carrier
lifetime in silicon ingots by the microwave detected photoconductance // Fizika i Tekhnika
Poluprovodni kov. 2004. V. 38. ~ N9. P. 1043.

3a2dzaBdHddzse ©., skttBadzse A. O. [ HJdzadBdy
desmdIlsj dzy 2 LatwHa o Ctjdidedjor -~ fdamlsddzanr -/ / Uz
30.

4. Kerr M. J., Cuevas A. Very low bulk and surface recombination in oxidized silicon wafers
/1 Semi conductor science and httpse/adoihorgkd 10880268 2 0 0
1242/17/1/306

5. Chaturvedi S., Prakash S. B. Heat transfer enhancement using delta and circular winglets
on a double pipe heat exchanger // AIP Conference Proceedings. AIP Publishing, 2019. V. 2200.
1. https://doi.org/10.1063/1.5141234

6. Mohammed L., Zhang Q., Tadele K., Sharma A. Theoretical investigation on defect
engineering for tuning photocatalytic activit
Materials Science and Engineering: B. 2020. V. 256. P. 114546.
https://doi.org/10.1016/].mseb.2020.114546

7. Li J., Brabant P., Hannan D., Vasen T., Afroz S., Nagamatsu K., Howell R-laiira
resistance n+ GaN contacts for GaN HEMT applications using MOCVD selective area epitaxy in
N2 carrier gas [/ Al https/ioi.ergl@le63/5.00823452 . V. 12.

8. ¢pdzd j o t ., SktcB Odzts ® o . ., RLLOIsd dzdzOj o N
dzj tectso detso j dzr = desfmdlisj dzj 2 L OWrbekQoumal &F BhysiBslz 0Ll
23. ~1-30.a. 24

References:

1. Richter, A., Glunz, S. W., Werner, F., Schmidt, J., & Cuevas, A. (2012). Improved
guantitative description of Auger recombination in crystallsikcon. Physical Review B
Condensed Matter and Materials Physics, (183, 165202.
https://doi.org/10.1103/PhysRevB.86.165202

vdtf dzd y j Astrbdtin 4@ nternational (CC BY 4.0) 116



18 dzdzj Isj dz@ dzO [z SBdlletnfi of Sde@cE Brofl Prectide vs. 11. °~ 5 20
https://www.bulletennauki.ru https://doi.org/10.33619/2412048/114

2. Borodovsky, P. A., Buldygin, A. F., & Tokarev, A. S. (2004). Determination of the
minority carrier lifetime in silicon ingots by the microwave detected photoconductiizden i
Tekhnika Poluprovodnikov, @89), 1043.

3. Zainabidinov, S., & Kurbanov, A. O. (2021). O dinamicheskikh kharakteristikakh
nerovnovesnykh nositelei zaryada v kremnievykh plastindkbek Journal of Physics, @3, 24
30. (in Russian).

4. Kerr, M. J., & Cuevas, A. (2001). Very low bulk and surface recombination in oxidized
silicon wafers.Semiconductor science and technology(1),735. https://doi.org/10.1088/0268
1242/17/1/306

5. Chaturvedi, S., & Prakash, S. B. (2019, December). Heat transfer enhancement using delta
and circular winglets on a double pipe heat exchang&lRnConference Proceeding¥€ol. 2200,

No. 1). AIP Publishing. https://doi.org/10.1063/1.5141234

6. Mohammed, L., Zhang, Q., Tadele., & Sharma, A. (2020). Theoretical investigation on
defect engineering for tuning photocatalytic
Ni). Materials Science and Engineering: B, 256  114546.
https://doi.org/10.1016/].mseb.2020.114546

7. Li, J., Brabant, P., Hannan, D., Vasen, T., Afroz, S., Nagamatsu, K., ... & Howell, R.
(2022). Ultralow resistance n+ GaN contacts for GaN HEMT applications using MOCVD selective
area epitaxy in N2 carrier gaslP Advances, 13). https://doi.org/10.1063/5.0082345

8. Aliev, R., Kurbanov, A. O., & lzzatillaev, Kh. (2021). O dinamicheskikh kharakteristikakh
nerovnovesnykh nositelei zaryada v kremnievykh plastingkbek Journal of Physic231), 24
30. (in Russian).

{ OBlsO §sMmiskyc ) ted dzv 5O ¢
o 1] H CEDIRPBC 0 1203.205 @

g dzCO Hdzv ydlsdtetse Oded W :

vahf sdzslstse 3. , Skt adzyf j tizQrodrlats 0 ) Mm,dz" jh dzdflzisdnd I j
Stej di3dzd j o' n fdzafisddzan: H d/dda d3rf *ydailgd G diz'nch tefats @G ldecff
v. 11. 111487 https://doi.org/10.33619/2412048/11416

Cite as (APA):

Tashpolotov, Y., Yusupali uulu, Z., & Aliev, R2025).Non-Equilibrium Charge Carriers in
Silicon Wafers: Dynamic CharacteristidBulletin of Science and Practice, (5), 111-117. (in
Russian). https://doi.org/10.33619/242948/11416

vdtf dzd y j Astrbdtin 4@ nternational (CC BY 4.0) 117



18 dzdzj Isj dz@ dzO [z SBdlletnfi of Sde@cE Brofl Prectide vs. 11. °~ 5 20
https://www.bulletennauki.ru https://doi.org/10.33619/2412048/114

LV $621.793.1:546.72 https://doi.org/10.33619/2412048/11417

tor1tosfusd 11 3m s{fHPITRAR[ 1L 13IM [JOU[ RO
1¢ Jerv{lr 1¢0trRUD

Eu Oh § s dzts.[SOREID:D0000001:9293 7885, SPING 5 H : 62741285 WikOls. dzOk ¢,
[hMSd?2 etmbzuOtehmise j dzdzr 2 I dzq sitgshphjofds@rsajl.rue . [ 0,
E¢S dzOL Ots, ORMDZEO0W00657391 323, Rdzfisdlszls fodtesH dr Rt
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DEVELOPMENT OF NEW BARITE -BASED COMPOSITE MATERIALS
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¢ dzdzts Is @ Pd.3O s tc f ORISRz Misd M sdz! L s Odzed™w B Ots
Zded € Odz' dzr ose d dofu jdikStsf disd Mo 52 Mmilse Od3d , Hdzv  tcOL tcOB
BOIs j ted Odzts o . 1 Oted Is, tsB d&zOH O8 h ( 2 o MtsC 52 f dzts Is
toj dzlsc j detsdz] f tetsL teOydetsfls! 8, dORtsHdls §tedd3j dei ded i o
slsteOmMdzd. 1 sr e’ L MisOdzy dd3j ¥ Ismw L dzOydlsj dz' dz" § L
CuOtlsOzOOe o 1 0LSCjdmMits?2 B dOMIS, GHJ BT dzd tsls
d3d StsHT fsHetslstso ¢ d ftetss, 9 ¢z yow slkHJjdzj dzdy Mk
(BaCO ). l1tjHMmMsOodzj dz tsBL st ff Olsj dzlstse HJ BBsdzMmlst
sB dzZOMisw n: slo G QHsdswEdss dBdgds s dzO@ His S BdzlsteOMisdz” = o
Bztctso ' n tOMlsoastess. [Isd3i yd dzO@ Isj dznH j dzydw ¢ dMmy s¢
L Ctsdzcedyd MSd ydfmlsr 2 Isjrdesdztsed?. [ Mdzts o dats § o dz
HgsSCMdHO Ctoj dddzdw ( Si O ) ® BacCoO HdzWw  Edzlz yh j da
CsBfsLdbtse. [§dMOdz -cdfjds sHd  ddrdasded @) fSLsgdz Mg M d
ftesyj Mmse d tjLbkzdz sOIsT 1 CMY jtod digd delstso . 1 sCOL C
Isj B3 j tOIskzter sBYJGO ftLottdwsls ftsdkzydl: BOI j tod
tdJLEzdz OIst dMmimdzj Hiso Odzd 2 Hi Bsdzhistcdtclz® Is fd dzj t
HsBOQodzjdedw Si O , fHftwwdotsuwhd?2 € ko jdzdyjdedr ety
[fsddBddL Oydwy §OwOd3jIstese tBYdc O d MsMmisOs O ¢ d
HisMisdy jdedw o MBS dr  CMf dzZ2OIsOyYydtsdzde' = " OtOCIsj tod

Abgractt The article explores the possibilities
physicochemical properties, for the development of new composite materials. Barite, possessing
high density, chemical resistance, and radiopacity, finds application in construction, medicine, and
the oil and gas industry. Significant barite deposits are present in Kyrgyzstan, particularly the
"Sartalaa" deposit in the Batken region, where samples were collected for research. Methods of
sample preparation are described, including the separation of the sulfide part and the synthesis of
barium sulfate (BaCO ). A review of patents d
radiationshielding concrete to contrast agents for radiography and drilling fluids, is presented. A
trend towards the use of barite nanoparticles and the development of environmentally friendly
technol ogies is noted. The main focus is on t
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to improve the mechanical and thermal properties of composites. Synthesis methge$ ésol
mechanical mixing), process parameters, and experimental results are described. It is shown that the
addition of Si O and the optimization of the
with improved characteristics. The research results demonstrate a synergistic effect of temperature
and Si O addition, |l eading to an increase |
composites. Optimization of the firing parameters and the compositittre @omposite is critical

to achieving high performance characteristics of the material.

Sz YJ o' jB Cialidsod s d yd tsdedz” 4 B3OIsj to Jdiddn s ts te wsH: Jfnddc
cMOorlsOdkOOe, Isjtddyj MSOvw fMisOsdd dsfls!

Keywords:barite, composite materials, silitalioxide, sartalaa deposit, thermal stability.

I sTtc’ L dipsidd atdeidgdzts Btsdzj j 40 ©BI jClstse B Ot
ZOdetsdzj j Hjtemf jSlsdoadsy » s5COL Odeder dzO toj e dMmiste O
Y2 M2 BA&ZOMISd, Hjowl: o 10Ot dzlMi 2 B EZOMISJ,
9 1 0S¢ jdhiry? tBdOMIJ

10 8¢6j sTterLMisOdO ftetsdyr h dzj dedetsj L es@ujSdad j
Cs OO " ¢ Oyesedizec v A EO sjtetcdIststcd d, BdYHE cEBteisSHC
B &zOMisd, dzOr SH dflsiywdzed3O iy dte O dedatEdk tsds@A¢ i ddodid J dsunee o
ST G’ L NdslOesf Ofmis: A JtehdiOdzOé, cdzzsddzs?2 219 d3 d ¢
fjhitcOe tOmMf sdtsy i O dzO0 by dets® dzeC. M sL dydd &BOMMd

1 Otedls (BaSO ) ftejHMisOodzw jIs MmtsB B2 a3d dzj tc O dz,
AdBduj MSddsd Moet2Mmlse OB, BOSCddRd COC o MsC OV
ftetsL tOydetsmls H dzw o dzlsG j dzso ME d n dzlz yg 2 . Clsd |
CofRf sdgj delstsdz Hdzv tOLtOBBISSd dsern Cthi3f sL dydd
o Cdzg yovw Mmbtesdlsj dz' daglzs, BIHIdYyddemMS ks o daj Wisw dalzs |

1 Otedls dd3jdls of MsAlzD Edzthle3izts Mylsf' dAd4 C2z& s dztsy
Je6t dHJjOdz dgf &3 Hdzwv ftedad3d degj degdw o Isj f dzsdL sdzv ydtsd
CdMmdztsls d M jdzsyi?2, vybt ftsLeotdvjl idJadlsz d fist ©Odg! L
o fHftsdLotsHMlsea ] Biltsdtse  MmMtesdlsjdz dz" =« Mdzd MJ 2
RMMdzi HB9 OdzedW JE5COLT 9 0OF s, Yylsts HtsB OO dzj dzdj B Oted
ftsor Mdls! drn & n Odal] Y jeh) dalsjc | izs B &OHEd O.B Otedls  ff tod o
CsdzlstcOMmMisdzese s o jh j Mise O. t OLEOBISCO datsoar 7 WSt
Edzz yh dls! COyjMmlset dLtBEOY j dadedds figdadLsdis 'L 1y s
tcOMlseo StcOn HAY forh jddw fdzslksdasmisd d MisOs ddzdL (
BOtdlsO okl bkdzyhdls: HY%# OB Ed&bjsRE 2021 3@&DY .
MsmlsOe Ilwyy dzsets Bjltsdz®, o SCthtstetsd s[Edkj dny s
gLtsBtojlsjdzdw wodzw jlsfpw MtsLHOd] ®KBOIsjtedOdzO Hdzv |
I ksets dmMitsd Lk Ismw fstels dzOdzH yj d3j dzls, B Otedlstso
e tsMisOo B J Isdfdads?jodfisdef g j s ( ZOM. %)37,(48 tc 1§ &O dzis @ Jo df Js dk
LOY sdzda 6 j tpsC, CctOBG3, 6§ &@/OBHEELS8 p &H O OC OW B jIstsc
M sd LEzjkMy Hdv fosdLotHmMss O kwyy st B j s
tcOHdBSOCIsdodese s dL dzzyd dzdvw o W § wzdzy®W-z B z8dEBOr O
COBBOEZEY) d2dY d ftesdd SO hkzs tOHdOYd:H .

1 Oljdzls US1234567B2 fsfmowhyd Bjlstsdzz f B
Mstesdlsj dz' Mlse O sBl jClstso f) fseor hjdadz" d3qd Istcj B fs
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[ sMissd dzMilso sdg HOdzdese s L sBGjlIsjdedw wWodzw jlsmw Ists,
Ftesodzw tOHdOyYdd o bftsdzjh jdedwr dzO 30 %

1 Ols j dgls USBE4d5H63ODCE dsear 2 MsmlsOe CtsdzlstcOfmls
BOtedlsO HdzW tojdesej descteOW dd. 1 t©OLtcOBBIS] Mtsfls
BdtMmtse di3j Mdd.d dssigsd sz j Misotsdz tcOL tcOBSIsCd WwWodzw jIsfw
fpded % § dzd § ¢ Mdudzsiisd.

1 Olsj dzgls US345647RMPBROj[Is7 | siftse §f sdz yj ded v € ts¢
shdets o § BOtedlsO M dMfitsd LseOddjd3 BJLYf OMde = H
Mots2MmMko®jftcde j HJ deda" j tcOL OB tsIsS d fsCOL™ 908 ls,
CodiRf sdgj delstsds &8 BIiHdyddemM S dr CtsdzlsteOfmisdz" = o j Mise
ftsorhjdadj BjLSBYOMdesisd d +WWjClkdoadesmisd jcets dfi

1 Olbjdzls US4B686dH90AJLIs BRtosots?2 tOMmMlsatste f) B Ot
i dztsIs dzts iy Is ¢ d MmlsOBddz desfls Codzsdedz fted BRt] ded d
fndzd ¥ J dzd j8].L Olstc Ols

] Olsj dzs USGSphiFj8HRABR s dsoks StBfisLdyd® Bkt
fsdzd B4 tOB3d, HdzW EBdazyhjddw IsjSczyjdlsd d Mmdaedy j ded

RL 1Isdr Hobkr f§OIsjdlsse odHdts, yYlsts BOtedls dat
sBjiMfjudoOY dzjsBotBHd®BEY § dsksdshnks! d fksosdd d
sflsdddL Oyds Mmeots2fMmlse ttOMsostese f fdksh ! & HEsBOS

J dZOMmistswh jj otej diz3Ww dzgOteWwHE ) od fififnjdzCHGA s Qsdpplyr df3le
oL sy detsmisd dMf sdz' L s Odzdwv dzOdesyOflsdy B OtdIsO
CodiRf 5L dyd sdede’ n BOIsjtcd Odzts 9 , Clstster j sBi jHJd
CodiRf sdzj delsOdgdd Hdzw HEsMisdy dddwy deser 7 WEkdS ydtsdod
LeCtsdzsedud MSd ydmilsr 7 jrdtdtsecd? fjtejtcOBtslISCd BO
Hiczedrn BlsteOMmdzv A

vsO0Cdd sBOBdB®Bftcj HMisOoadzW jIs MsB B2 ddtsctstse j " 08
dsor 7 Ctdif sL dydtsdds eOtc 3O Is Wi dptdsei,w  ldz.dgd.o j e Odz! «
hdesCddy MY j Slstetsdy ftedd3j daj dedwv: o Mistetsdlsj dz' Mmlse j
LONdlsdesects B j sts@lz®@,0C 0 tstjlesed Qd dzjs dzlstcOMmisdz" = o jh jMmis
i WisjcOLsoBdD thisth)BPdezd BLkzttser 7 ttOMmse stetse, Is. j
2O tcOo dzj dz¥ dzO bkdzkyh jdzdj MmMets2Mmilse BOLdISO d J Gt
LWWjiCIlsdoe desisd . [ Odz! dzgj 2" dj difmdzj Hse OdedwY BscEkzls
BOIs j ted Odzts © M kdkyhjddd d ~O0tOSlsjtedmisds ORid,
ftod d3j daj dzgd¥ B OtedlsO o Htotsdyr h dzj dedetsfyls d .

[ O jttdOdz d B! jCIsr dMmMmdzj Hise Odzd W

[ dzw slsBBtcO® ftotsB BOtdIs©O dzOd3qd B' dzO tstcc Odzd
B MsstesyHjdzd] cuOlsOzZOOe, ©LOMY sdsy j ddets?2 o s OH
B MsstesyHjdzdd Br dzd MsBtcOdz -7 0 < of sB @A IS & dzf) ¢ RO
Il fMmj thtBtOdedz’ | HtotsB' MY sOder dzO -Ststslse jIlsflse dj
[ dzWw tSIsH j dzj dzgdwv MmEzdz! W Jlsdets? yOmilsd sls BOttdlstse 52
HtsBOQodzj dad j 5 yOtemMCts?2 otsHCd. 1 tMmdz Wddz stcse Odad W
BOtedls o ®MOHSS. 1 08iMEO BOWKdIO MY dzOeo dzv dzOMm! fr
0Fs. uff dzOo o dOYHOIMY d o' h jd&zOyde Odzinw H d Mmls d dzdz
dlzdzt WOl BOHLdW] to(j BANBO@ o 6% g yls GpsdkdsRj MCos B j dzrjd j Ml
fstetsh 8¢ dqdzd ftesL teOydzs 2 SCtodmMsOdiOmMsdSisd BisNG ¢
¢/ &z ftod d 1&A®)G d A tcOMmisie sy deflde Gtelzs n j 9" MsCkz
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MisOB d dz' dzts s d LdOydlsj dz' dzzs B34 ~ Odzd yd mMS iz i tot
otsHdEs? MejH] CdzlbtcOMisdekzils M o M2 tj OCydtso
sBizmizso dzdo OjIs jets fteddij daj dzdj o t6OL dzdydz" = ~ d d3qd

l MmewrLd f dzgjtsBrtHJdBsMIsBaCO ¢ d dgPL PG ls hp s B
Codif sL dydtsdzder n BOIs j ted Odzts o dzj sB n BH d d@Bts i tc
dmimdzi Hse Olsj dz MSdr dBjtetsftedwWisd?

[ BHdWdSOydwy @i Edfpr o dzdwddw dzj cdtetseo Odzdv
ZOdzs yOMmisd yoOdzd B3j Is O dzdzts @ d s¢ fdHder d3d Mts4d H d dgj
B4 ~ Odzd ud ME dJ n Otc QC tstf od{dgdsLld@qd W BaTORY sL d yd ts dzdzets ¢
o Otc! qtotso Odzd v Mtsulsdgsh pdedze d s a CO s i3 tsdzj dzls O d3d H
Mddej cejIsduyjmMétsets 1 WWjClkO; ftoddsjdejdedj BjIstsHIBo
DFT i density functional theory). © Mmj ctsHdzv h dzd?2 HJjdz Isjtstedwi W izdsC
density functional theory) wodzw jlsfpw d&OdBeBdzj J
1L dzj Shstotsdzdzs? MlstczC skzter d MmMowLOdedzg" = M dzj 2 Wdu
ftosedesL Jtctso Odad W MisOB d dz' dz" = Ctoed Mils Odzdzd yd MS dn \
WOLtseorn fjtojrtSHEISO ; dimmdzj Hse Odzd 4 © € d @p K Y dsts fi§ Ideo
sjted3sB Otcd yj MSdr kfmdzsed?2 Mmddasj L O.

g dadzlsj L d SO w®lB TOE Odz! L tsdigf IstsH 59 mMddzlsy L O ¢
BOjtedOdzso 2@ st &ALCD|] Bs?2 RBIStosMistckzS skztcts?
ftew i3sects Mmdaaby L Ptc BalCOntstetses fm yjdz' ¥ ftsor h jdadw
fpded ¥ § ded W 1 dzj eetsL OlsteOls; dLEyjddy odzdwdzdw Isj BY
fj dzd SIsd o detsfls SBacOL oDy L sB@@D] COOdzdIsd yug
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DEVELOPMENT AND IMPLEMENTATION OF A WEBSITE
FOR INFORMATION SUPPORT OF AKFA PLAST LLC.
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b dzdes Is QYA OB 5IsC O  d -pQRjIHAs | Hzdzr] d ge¥ Stc 3O Y d 5 dzdzts
[T JcdSWO BdzB®fgsHO [h HtejHmMsOoadw jls MtBts?2 MistcOlsj
ZO ML HOdd] Mot d3j dzdesc 5 -ted ME O yd € BBdRcHB ¢ B Iz
sfhdzscodzr 3 COdOdZsd3 CtsdB3RRzdzd C Oydd dBixHE ¢ 5B Odzd
LOddzlsj o] Mso Odzdz" di3dMN OB Is ts ttAEQ A . o Sldg¥BYOls - o MmjisBWw
tOLHjdz : dJdWstkdOoydwy t Ctsif Oddd, SCOlOizse ftotsHI
dsotsmisj2 d OClkzOd dz" = ftejHdzsy jded?2. Clts fftsL o 5
o ddzlsj tedzj Isj , des d Edzzyh dls: HisMiskz{ dzts s - d da¥ st
9 Cdzs Yyojls, dmiscd ¢t +O0ftses, oCds yow OdzOdzdL Ist
tOLOBSISSE HTML d CSS, Ikjmsdttse Odedj W kdz yd tsdzC
EHjdzjdes OHOf Isdodesdzdz HJL O2 dzlz, Ylstse " sBj M jydls
Emistets?2 Miseo . | dzj HiP&EP o Bfzdetdtf 1©0 PeOGSH O [ EZCt6]
Moty ftedmizlsmMsoadj dO tr dz¢j § zOMmisdStseor a dL HJ dzd =
fsor Mdls: tetse J dz sBMdzlzy d o Odzed v , yls s, 9 Moty
CodeC Etoj des s sse desMisd € sd&3f Oded d .

Abstract The development and implementation of a website for information support of Akfa
Plast LLC in the city of Osh is a strategic project aimed at creating a modern and functional online
resource that will serve as the main channel of communication between the company and its clients,
partners and stakeholders. The website will include the following key sections: information about
the company, product catalog, contact information, as well as a section for news and current offers.
This will not only increase the companyo6s Vi s
of information about its products and services. The article includes several stages, including
requirements analysis, site structure design, HTML and CSS development, functionality testing and
launch. Particular attention will be paid to responsive design to ensure easy access to the site from
various devices. The implementation of this website will allow Akfa Plast LLC in Osh to strengthen
its presence in the plastic products market, improve interaction with customers and increase the
level of service, which, in tar will help increase the company's competitiveness.
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SssdzlsOC Ik dzOv d dz¥ SteaR@Uaf Bte RO GPls® MY smse OR Mo w
COMYy sdtsy jddd sWdhse dO COtlj.
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tdmizdesS 3. 1 BHOOdz MO2ISO

1 OC dz¥ yd dzd J
{ OL©OBIsOddz 2 MO wodwjlkfw o0yd &5 h OE s
fesyjmMise d fcorh jddw StdSktcjdsshfshse dsilsd
ftododzj § Olsj dzitedptindztic MOdzdAF2 dBtsdz’ 5 EZdzz yh dls Hisflskzf dat

d bkfdkcon, dts d foLotddls Ctdifoddd 1WWjSikde
fOtlsdzy tOBd. | ntSH] ©OL©OBBICd ftsjClkO B' d2 [k
yidzjos?2 OkHdbtstedd, ftsjSkdeseOdd) kHEBdES2
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B Mlsj-MOAEBMsOdzj s dzj btsdz Cts odlteddets? HdzvW ftotsH
ddeV sted3Oydj?2, Ut § i)k @) (R(d@EIs  dg@m ¥ > dzts G !
Msotcj d&3j dedetse s i tesdL otsHdIsj dzv f dzOfmMlsdS 0" 7 dLHJ
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UjndetsdBHOOE, uvtwdkzdW, 2019. 144 c.
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b dzdzts Is.OY s o sH (fisth® o ded Is j dz! dzr 2 O dzO dzd L Bj stsH B¢
Bzse s sstsydsets o RPWBEEBIBsMHOdgd Wz' 86 wifIsldL Oydd
H Odzdz" = . t OfmimdiisIstej dz sfmdseodzr § Ctdzyd §ydd, Otern
OfmMf jSIsr toj OdzdL Oydd f dMmftsdz L so Odedj &3 fls OdzH Otels d
Hsf sdzdzed Isj dz' dzr = dJdzmistelzd3j dzlstse  (concurrent . futu
ftesdLotsHdIsj dz' desfplsd dz0 Isdfseor n L OHOYOR SBOBT
dzj HsMIsOISd COYHBGERS fBHABHO, O ISOCY] HOdE tj ¢t
9 LOoadMmMddiismMisd Bls " OtOCIsjtc® L OHOYCJ.

Abstract. This paper presents a comparative analysis of asynchronous and multithreaded
programming methods in Python aimed at optimizing big data processing. diheconcepts,
architectur al features, and practi cal i mpl en
(asyncio, threading) and additional tools (concurrent.futures) are examined. An experimental
performance analysis on typical data processing tasks is provided, highlighting the advantages and
drawbacks of each approach and offering recommendations for optimal application depending on
the task type.

sdzs Yjor jPyndiseno: Ofddss tetsdedetsj ftetsete Od3d3d tots o O dac
HOdzdz" j, ftesdLOtSHdIsj dz' datsfylss .

Keywords Python, asynchronous programming, multithreading, big data, performance.
t OLoadIsd j sjrdesdzsed?2 tsBteOBBISCd HOdzdzr 7 d ftots

s j cOldo dats 2 sBEOBKBISSE d, sBEMdse ddd OC sk Odz ¢
fOwOddj & d 7 f(GHOGSHEBY o flsctORBdiess Oddd. Py
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L Csmdmisy &3 d dzOdzd yd ¥ or MsC sktetsoadzj or 7 ddzMistslz c
MsOdso dlsmw fkzdvicds?2 § ZzOY stedds?2 HAEZY tj OdzdL O
[HdZOCts orBBtc dBiHEZ OfmMddrttsdds i5d d dBdses] sis
Ctedlsdui MSd 90yde" @3 HdzW HBMIsdYy jddWv filsd B3Odz? dats 2

Il MlsOls' j ttOMd3OIstedo O Isifw Ho | thdseodz j f OtcO
® Python. 4 BHds?2 Misttetsds , OmMddzer totsdzdetsy f etsSG
asynci o, ftsLotsdzv j Is MsL HO9 Ols! BOMh IsOBdelz § 3" §
sBtcOBOIs™ 9 Ols! Btsdz! M s -of tedixuy®y frEsjoLs A ddis (Odytc oalStsoH Ofs fny
Hiczegts?2 Miststetsds Bdes e s Slstsydetsmls s ts ) dats © O dzdzO W
ddzmilstclz d3j dzls O R , sO¢dn co¢ concurrent.futures,
or ydmdzdilsj dz' dgr = L OH Oy, SHdOCtE Mtsftewy jdz0 M
dqdzls j tcf toj sOIsstc® ( GI L) .

Ajdz2 dimMmdzj Hse OdzedWw L OC dzs yoOjlsmw o MteOo dzadlsj dz' «
Lticjdedw dr ftsdLoetsHdIlj d dsmisd fted orf f sdzdzj dzd d
HOdzdzr =. 1 OHOYd dMmMmdzj Hise Odad W :

1t OfMmdissIstej Is Isjtstej Isdyd M<dg4 sfdzts o T Ofd dzn
Bdzes e s slstsydesmisd o Pyt hon.

1t OL OB IO ¢ jted®j dsOd dks &jlsHdSE H dv
f OtOHdGEdRE dzO fteddzjtcj toJ Odzt dz" = L OHOVY.

MM tese jMisd McOoadzdlsj dz' dzf 2 OdzOdzdL  sdzlz yg dzdz 7
Colstste' » BHddz L fSHAtSHB BCOLM9OQjlsmw Btsdzy 4 W
dbCIsEzOdz desfls dfMmfdzj Hise Odad W B kZzMmdztse dzj dzO
or ydmdzdlsj dz dgr 7 ftetsyj Mimtse o Jtoddsy jddvr, OB
sO¢ Y J§ fsorhjdzdjd3 Istcj Btso Odzd 2 ¢ B MistctsH j 2 Misea d

tej h j ded 2.

]l Motcj di3j dedets? dzdlsj tcOlskztej s Python EZHjdzwj!
CodeC Ztoj delsdesets fftetsctcOBBBJtetso Odad W . vO¢, 9 OBt
sWdydodz dzkz s HSCEZd3d des Oy d ¥ Pyt hon, PEP 3156),
toj OdzdL Oydd dzj B dzts S qtoclzs-6 8 sHOF j to@dp@ &zts ¢ af ayteas Q d fm
dmf sdz! L s9 Odzd®¥ dBSHEZEZY t hreading HJ®Bsdhstcdtelzs Is
LOHOYOR, d BGEtOddyjdedz = GI L, O BOCH] ®HdMmr ocC
HdzW ttecOdzdL Oydelf f 2dzO ftslssC o |

 dzv fteso jHjdedw 1 CMYf jtedd3j dzgs© B' dzs t©OL OB sls
tjOdkzdL ks jj SBtOBsSlCE BSd hdhR GBI j Bse HOdd -
HOdzdzr » tOL Bjtesdz HB dzgj MStsdz Cdr EedeOBO2Is) . )|
sBtcOBBISC d:

¢ Md dzm totsdzdz” 2 T §HOted(iPfdtlsdz: L 5o Odzd J d3 dBtSH Iz dzv asyn
dzj BdzsC dtekzs M R ®ff pts@WPd 4] dzeftloHO® dzj dzgd W L OH Oy O kg .

[ e ssydsi ) oQEGE @zt Oded j 8 BSHEEY t hreadi
f OtcOdzdzj dz! detsets a' ff tsdzdzgj ded™w L OH OY

CCMf jted Bj dzlsOdz' dzOW EfMlsOdkeso SO o6 dzs YOO fdzj H Iz

O f OtcOls dzts § sBJ M J ud dd J : Bdets ¢ sW H j todz 2 f toctsy
s jeOkdo ds?2 § OdswIsd .

l tosetcOBBdes] B MY j W ded 4§ : Python 3.10, fjts
ftetso jHjddW McOodzdlsj dz' deséts OdzOdzd L O.

vjMmstsar j H Odzdz" § : mMddzelsj sdyd MSd MmMcecjdzjtcdtctse O
s jtwOydd ylsjdedw, HtojsBtcOLsoOddY d LOfdMmd ddaW ts
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r dzv tsyjdeSd ftesdLotsHdIlsj dz desisd toj Odzd L s Odzr

#YyJ dz20tcd?2 B tcO®B BISEHWS jodadisin ©d L Of d iy ¥ O2dzse B
dmf sdz! L so Odzedj &3 OMdder tetsdede™ = S jteOYyd?2 .

4y dzOtcd ? 9" yd mdzd Is j da "dafst® dzdaglz@ed gz L tF @ tc O dzdzj dz! dz' -
(O teddzj o, MlsOIsdmisduyuj MSd2 OdzZOdzdL, OcGtejcdtetsa Oc
ftosyj Mtstedetsets o tej d3j dzq .

1 dBtedHdz 2 Mug HaBecdf OYd v  S§ pLOBHD aotse OYJ M
SlstcOy O hdn toj Odz dz" | Efmzsedw t©OBBIr Mo tcj d3j dade

I COyHBB Myj d2Otedd dL i3j ewdzdf:! MmdzjHEzenhdj ¢ Otc

dtojHdzj j] otejdBY o' f sdzdgj ded™w L OH Ov.

106tekzL €O oy MMstc® d dMytsd L seOdedi §OBWIsd.

stsdzd yj Mlsots BBLOBBISOdzdz" = LOHOY LO ¥WdE&Mmdtetse O

rdzv B Mmfjujddw otsMmMftesdLosHdBsMisd <+ SMYfjte
dmf sdz! L so Odzedj &3 MIsOdzH Otelsdzr = Mtej HMMlse oW ddzd te s
cProfile). 1 =AaBH] 1CMfjteddj dzsOdz? dzesets dMmMmdz H 58
dmMf sdz’ L so Oded j B3 BdetsE W H jtodesets ftetsyj Mimste® 16
stcd IsjMmlstsor 7 Myj dzOtedWO:sHBY j(taGydiaf j o s HIOOY d !
or ydmdzdlsj dz' dgr §| LOHOYd (OctejcedtetsoOdzdjy d MlsOlsc
L OH OYyd, ftoj HiMlsOo dzv s h dj fMtsB 52 C 3B d-az20ay gl O d dals
o uqmadz.ded 2 [

1 tod toj OdzdL Oydd Ofd dzn o ts dzdzets 6 5 o OQtcd Odzls© M
RBzsec s slssydzsets 90 dOdsO ff ftedd3j dzaj dedj d3 t hr e ac
Cdzs yjorjy YsCOLObjdd ftosdLotHdIlsj dzd desfylsd, OS]
LOctezL CO fJtesyjMimtstc® d dMisd Lsoe0Oded] ffjteOlsdoe
ftocso JHY dedatséts ) f sdstsh i 8 MlsOdzH Otelsdz" = Mtcj HiMise Py
Yylsts o s jteOydvwa, Mo w L Odadz" o 'fip tsfR jsldz, ¥ Odhd Hz0 @ tiztizdz’
fsLodw jls fMmkh jMmlse jddts mMcsCttOlsdls! otcj BW sy dHOd
d dzls § dzfnd o dz" = LOHOY e tst slstsydzs 2 tejxdds fHtod L
ZOcteczL € BCOLT 90w Btsdzj j 1 WW,jCIlsdoe dzr os. 1 ted
ftoj dqddzh jmMlso®© tsBjdr fOtOHdEd, (oLotdkvjls HtsBdIS!
fjtej d3jdeder 7 bkfdzsoadwn S zkO@AYydd §tesctcOBBdkEE s

tdLizdz sOIsT 1Sy jtecddzj delsse  f toj HMIsOo dzj dzr dz0
LOodMmd iidsMmis d fMted Hdz] € &5 o tej dzd dzd or ff sdzdzj dzd W L
flesctcORBBIteso Odzd v . wOE okd Yy P @o fazd ds dzdz® wzOdzd  j , tslste
ZOctelkzL €d ftosyj MMstcd® d dhf sd L so Oddd ju AsOdEfUsjd ood |
Ylsts Hdzv st jotd @UYH2O ofiffHdEr tetsdzdzr 2 § SHABH HJ i3 dzlis to
SseHO C0OC o or ydmdzdlsj dz' dz@f = L OHOYOr dBdese Y SIS
LO Myvyl 1 WWjiCldodesets tOMftejHjdzj dedw or ydmdzdlsj dz

ldBtedHdz 2 tejydd3 fGtLotsdwjls M OdzOdzMdJtetso Ols
MsOBddz dzé w©wOBGIE o bEfdksedws )t dj ddets? dzOC te
OmMdder osdzdztsds ftotsctcOBRBBJtetso Odedd Lktotse j dz dimf sdz' L
9" hj-L@L sMtsB j dedetsfyls j 2 st OdzdL Oydd syjtej HJ 2 L
Mdzd ¥ J dzad § d@3 dzOGctelzL € d dzO yJj dzlsteOdzt dz 2 ftetsyd Mmste |

ltotso jHY dadetsj + ST jted dBj dels Oz daetsj dfyfndzj Hiso Odzd .
tcOL dzd ydwy o twOBtslsj Hokma OtOHdCEdR ¢ tsdef kztcj dzls dats @ t
f sdzz yJ dzdzr = HOdzdzr = sy dets MH j dzZOIs 9" 9 5H, Ylsts (
stflsd 30dz dz' d3 H dz? L OH O, Mow L Odgdz" = M -99 rofipts OJ d3
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fsmMCd Sk tdts gdddBdL Jekzjls otjdv ©YdHOdY LO
[ dzsesfsbsydy 2 fGHAGH, dOftslksds, f(sHj Bsdhstedts
o' ydmdzdlsj dz dets ddzsjdzmdodzy 7 LOHOY LO Myl § OGO
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smdetseo r 9 Ols* MW dzO My J ydwdesd sBtOB OIS 90j &3 = H O«
1O ted oBj tof s g jdaf 2, OSIsdodsts oL O dBsHj2Mlsokzs h
toj MztemOd3d , Ofd dzn to s dadats § ftosctcORBBdtetso Odzad j By
My shMse dsmls: MdMmlsjdr. o Hiekzes?2 Msesd , H&Y Od
BOIsj BOIsdU MEdy toOmyysr, ftoddj dzj dzadj RBesetsy slstsy
d sBjMfjudls! BBdjj tOodsdkjteds] OMYtej Hj dzj dzd j

lted MOodzj dedd fsdzkzyj dede" = tojL Ezdz IsOlsse tftsB s
otej Bjded of fisdzdzj dedw, dzas d otftesMOB kst yde sfls
tcOL tcOB IS¢ d. ¢ d dzr toctsdadz" J ftod dztsy j ded v, dzj Md3ts s to
o dzd BOIsj dz' dgse s YHBHEOBHO ¢ BStcOddLOydd d&sedsd
Bzt s slssyder § o jdzdw yofmlss MlsOdztde O Isfqw M
BdzsC dtesoa Cd ddasjteftojlsOlstste® (Gl L). Cbkts tBMlstWi
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DATA ANALYSIS USING PYTHON PROGRAMMING LANGUAGE
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¢ dzdzts Is @ s .H dgv W wroCdzw B ystiflvo MO d3r d3 dstsh dz" ds WL T € ts¢c
Hdzw BttOBBISSCd d OdOdzdL © BtSdz! hdr HOdzdz = . Clsts
BdBdZdtslsj ¢ wrLr €O, GClstster 2 COYH'2 HJjdz tsBdzso dzw s
HOdzgdzts?2 MlsOl! | ©OMMBOIstecdo Oj Isffw O0dzOdzdL HJj BsctcOW
LO 2001203 GetH'N M dMfisd LsoaOddjd YL O ftsctOdd
sBtcOBBISSCd d odLEZOddL Oydd HOdzdz - . RMf sdz' L s9 Ok
HOdzdz' 7 fGSLotdv jls 1WWjSkkdodts EGB®OBBIKOI! B 5 dz!
LOCsdesdzj tecdetsisd d ftjHMsOoadls: tojLkzd IsOIsr 9o dzO
fsdzjL jdz Hdzv GetsMizHOtMmise j dedz" = BtecOdzseo d dMmmdzj H S
fsdzdlsd¢d.

Abstract. Today, Python is the most powerful programming language for processing and
analyzing big data. This is achievéttough many useful language libraries, which are updated
every day with new features. This article discusses the analysis of the demographic state of the
population of Kyrgyzstan for 2012023 using the Python programming language and its libraries
for processing and visualizing data. Using Python to analyze demographic data allows you to
effectively process large amounts of information, identify patterns and present the results in a visual
form. This approach can be useful for government agencies andrafeses when planning
demographic policy.

sdzt yjor j pythortspaf@as matplotlib, O dzO dzd L H Odzdz" n , sSBtcOB
odLEZOkZdL Oydw HOdzdz - .

Keywords:python, pandas, matplotlib, data analysis, data processing, data visualization.

O dzOdzdL aOdsds nf otsyj M tsBtcOBBlISSd MlstckzSIskztcdteso
ddetv sted3Oydd M dhfsd L soO0dzdj 3 MsOsdMmisdud MEdn
ddemlstczdzj delstso o dL ZOdzd L @yaf'dw o dzjedsd jts fdete®@ wizfods” "y jLdd €
dLoedzj yjdedjy ygjdades?2 ddeW stedzOydd ? dots ] o g fy) dzt©udaPiday a @dz
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oCdzt Yyojls dzgimétsdzr €8 Cadzgydorn 11O ts9: mB tstc d daW
sydmls¢ O, dmmdzjHtsesOdzdy d ddesjteftej sOydw twjLkzdz Is
or otsHiS® © EHtBdtsd Wisted3Olsj . ] ~SH] OdzOdzdL O
s dMOIsj dz2 dzOw MlsOlsdmisd ¢ O, Ctstete§ dzv yd tsdzdzr 2 d |
CzomMmdW¥ dS Oydwy d Hikzed) Odetstedlsdy ddzlsj dzdzj € Iskz Odz
]l MmMtote] d3j dedztsdz B tey OdzOdzdL HOdzdzr = dGeteOjIls ¢
tcOL dzd ydzr = MW Jj tcOA, o Cdzg yow BdL dzgj M, &3 Hdyd dzlz,
ZOdetsdzj j ofikdvitcdr » WwWL' St fiosctcORRBItcso Oded W
ftosmlssls] , cdBCtsmisd d Btsh dzts d3kz dzOB Stclz BdB dzd s
sBtcOB OIs’ 9 Ols! Bisdz hdJ Z3OMMmder dde stedzOyd d . J
BdBdzdtslsj ¢ ortsHdIs:
Pandasi d dzmistclz o3 dzls Hdzv tcOB SIS M kOBddyO®kd d
fcLotsdzwe hd?2 LOGCtkzyOk!, tydholk! d O0dzOddL Jtese Ols
NumPy i BdBdzdtslsj €O Hd&zW OB SIsT M dgOMMdoe Od3qd d
ddzmistelzdzj dzals™ Hdzv o' f tsdzdzgj dedWw BOIJ BZOSdyud MEdm o7 Yy
fisOlsdmisdud MEdd fjttoydd d Bdscts] HBRZzets].
Scikit-learn T d dzfls tc iz d3j dzls H dzw BZOM d dzdzts G 15 sB lzyd ded v,
CdzommdW¥ dS O0ydd, SCdzomlsjtedLr Oydd d ftjHmMEOL Olsj dz' dz
Mat plotl i biBffe&dasgtd HE&ZY odLEOERZIL Oydd H Odz
cteOWdSd, HdOGCwORBBB d Htezedj odH' odL EZOd dz" =

By dzs MBSLHO9 Ol! dzddzj2dze' § cwOWdSd, cdmbstetod
OkO&dlsdujMSdj odLkzOdkdLOYydd.

{OfMmBslsed & shdss d j q dzfls oz d3j dals orh jfjts]
dMfsd LEjdr j HdY OdOddL O HOdd &, d (CO0yjdd
HiBsctOWdujMStets Mmistsw ddw dOMmj dj ddw s§ter L f
COC (BjlstsH' OdzOddL O HOddz & ekl Brl: dhfs

Hj BBscteOW dyj MSdn Isj dzH § dzyd 2 d ftosclizhdzf iIgts B Oz v
fs¢COL Ols! o W i3S Odzts)yst h on O ftod dzj tog Odz0dzd L O
srtec’" L MsOdzO. 1 dzv 1 def=i2] HiZG eI Qi) tda@fBlstalls O

1. utBtOIls! HOdzdzr | dL BlStrlsr i dissyded S so HA

2. Yljdadj HOdgdzr » dL WO2d&zO, MmMttle jlsMmisoaksh jcrt

3. vyIssB" dzaj fjtcjctolzy Ols! fOdgv Is! dLodzj Sdlsj
BZOL " 90j & 2 ¢cCOHte HOdzdz =~ e.

4 . l " BtcOIls! Hdzw OdzOdzdL O Istsdz! €5 dgj sBrtsHJ 3 §
LdzOyj dedv dLEzyoOjdr » WOCktttse .

5. stz fJtoclz2Ilsj tBi jCIsT Ml BHJZOCSe " i3 =~ Ots
sBtOBBISSd L dzOyjded?2 SCsi WWdydjdestse Hdzv COYHEBS2 ¢

6. dtcOQodedlsjy HOdzdz' | s MlstsdzB yoOd3, vylstsBr or wad

7. JlrBjtedljy BYlsdBOd dr 2 Isdf ctwoOWdyui mMéitses
Yyd dzd 0OdzOdzdL O.

8. BLHO2Is] orBtOdzdzr 2 GOV dE ddzd HJdOGteOdzABEz

[ tcOmMmdiisistej dzd lsCter Isr j dMssydedSd HAzvY MmB Gt
H Odzdz" J B'" dzd f sdzlz ygj der dL sls¢ter st dmlstsydzd € 59 :
CsdidlsjIsO (opendatz) , GHtsSo " m Blsyjlstse |

HtsBteOdzdz" | HOdzdz' | MtshateOdgw dzd fiyp! o 1 dzj §dsheds=igdzts 2
1).

vdf dzd y J Albdtin 40 Ohternational (CC BY 4.0) 140



18 dzdzj Isj dz@ dzO [z SBdlletnfi of Sde@cE Brofl Prectide vs. 11. °~ 5 20
https://www.bulletennauki.ru https://doi.org/10.33619/2412048/114

A B C D E
oblast,2019r.,2020r.,2021 r.,2022 r.,2023 1.
baTtkeH,13123,11263,10303,11342,12380
Wanan-Abapn,26564,23307,21660,22701,25402
Mcebik-Kyns,7298,6078,5208,6039,7532
Hapbin,4109,3579,2977,3197,5597
Ow,29464,25443,21969,24305,29530
Tanac,4575,3972,3577,3846,4794
Yyi1,18299,14342,12314,14102,15659
ropog buwker,24780,20236,21312,22509,8369
10 Iropo,ﬂ, Ow,11977,9915,11969,10783,5214

W00~ U W=

t qiflzd S A O2dz HOdzdz" = fAigrow_of people.csvo

Python {ftjHtsMisOeadw jls tBh dtcdz j oL d3dtsy dzts s d
LOGtkzLCd d ftcjHOOtedlIlsj dz' dets? tsBteOBESISCd. [Hdzdd3
weodzw jIsfpw B stels H Odadz” =, Cslsster 2 o Python G
BdBddlsjC. [dd fsLotdvsls LOCwkky Ol! ddaf stesOyd "
d ExXcORdzr , BOL' HO®REOMRIHQLJ sijekcd] Y% sttkOl’ .

[Hds2 dL dOdetsdzjj otsfmistcjetoOdede = BB ddsis ¢
g JY fHtdishi s Br dzd L OcH#IDR fz@ wOdzdz'midztsdy CB¥stor
HOOWEj2d" ) Jddistdoydj?2 t jhisjfike ] dzdstgH T iod Bt
ksets, fsojHY dd OdOddL ydmdj dedegsflsd dzOMmj dzj ded ™
odgj hdgj?2 BIeteOydd (Stdzduyjfmlsets fteder ohdn d orf BT
d MK teSdetsmls d

import pandas as pd

if _name___ =='_ main__"
data = pd.read_csv(‘grow_of people.csv')
print(data.head(10))
data_2019=da [ [ ' obl ast ', '"2019 ¢."']]
data_2020 = data[["'"oblast', "2020 ¢."']]
data_ 2021 = data[["'oblast"', '"2021 ¢."']]
data_ 2022 = data[["'"oblast"', '"2022 ¢."']]
data_2023 = data[["'oblast', "2023 6. "']]

plt.plot(oblast,data_19)
plt.plot(oblast, data_19, latbe"2019", color="blue", linestyle="-", marker="0")
plt.plot(oblast, data_ 20, label="2020", color="red", linestyle=", marker="s")
plt.plot(oblast, data_21, label="2021", color="green", linestyle=", marker="0")
plt.plot(oblast, data_22, label="2022", color="yellow", linestyle=", marker="s")

plt.legend(loc="upper left", bbox_to_anchor=(1, 1))
plt.grid(True)
plt.show()

tdLkd O d odLEZOddL Oydw H Odadz -

4 dhfisdz LsoaOdzdj i3 BdB dZd5Isj € Pandas d Matpl ot
ftoso jHjdz OdzOdzd L HJ i3ts ¢ tg@ indz dF i) A o] H R 1© @zizlz |F dzO0 1 ©J |
dMisiMmMlse j dzalzse 8 ftedtetsMis©O dz@fPj2d3) dedis'H 's.” tee ' L Mis O dzO
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data_obl=data[['country']]
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data_2022 = data[[]"'country"', 2022 6. "' 1]1]
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¢ dzdzsIsONNEGY .  zOdzd tetso Odzd d MJ Isg 2 Mtslstso 52 fno w |
st lsd 3O dz' dzts tcOMY sdztsy j dzd BOLtso" » MlsOdzyd? (1
dzOH j y dgz Mtseo g Misdzgkz® OB BISE 18 d Isjraddydimsdn
MOl j fsojHjd OdOEJL Mmkh jMmlsekshdn &jlssHEs
BOLtSo " n MIsOdzyd?2. 1 0O0tlsmw CttOled) fdMOddw &sHJ
tcOMYf toctsmistc Odzj dzd Md e dzOdzO 1 & M BV Bd ytdss o d i flptz® o (fr
sMkh jMmsodv jlsmy &jyHE MsOydsdOtedts?2 14 d §6HO J)
f OtcOdi3j Istc dzddzdd MmoewrLd dL dzj dav s Isfyw . Il MmewrLd M
dL kzyoj ists 2 B34 MisdztsMmls d fsdz L lzs Isfyw MsOlsdmisd yj mM<
BOIj 3OIsdyj MSdr dBsHjdzj?2 d KBjlstsHtse, f§Lotsdzwshdn
cOMf csMisteOdzj dzgdd MJe dzZOdzO o EmMdzsedwr ttOMf tetsfistcO
BsHjdzj2 @Odetdjj PdesSts dhfsd Lzjkshy &sHjd
ftej Hj &zOR Mtsilsr ColbtstcOV hdetsoa ™ 9 O W &z dgPls 8 R M4
HsfMissddzMilse d dzgj HsMIsOS e wWOMMBsIstej dzgdz" = o MisO
ftoddsj dzgj dedv  BfdtedudmMcédn dsHjdi?2 M §teddjdj dzd
tojdz WO cettodets?2 i3j Misdetsmisd .

Abstract. When panning cellular networks, an important task is the optimal placement of base
stations (BS). It is necessary to ensure the reliable interaction of BSs and technical equipment
operating in the given are&his article analyzes existing methods for solving the problem of
optimal base station placement. Brief descriptions of models and calculation methods for basic
signal propagation losses under various conditions are providedanobile communication
networks, communication occurs between a stationary BS and a mobile subscriber terminal, with
the parameters of the communication line changing over time. Therefore, statistical methods are
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used to describe signal behavior in the studied area. Several mathematical models and methods
allow for the calculation of basic signal propagation losses, particularly in mountainous terrain.
Among empirical models, the Okumura model is the most widely used for predicting signal levels
within a cell, as it is based on experimental res@tmsidering the advantages and disadages

of the models reviewed in the article, a conclusion is drawn on the feasibility of using empirical
models with correction factors for mountainous terrain.

sdzs yjory m@ss®HLHOVW MlsOdzydw, dse ddz dzOv MmlsOdzydw
Keywords base station, mobile station, modeling, optimization.
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l T otsHT

¢ dzO0dzd L , ftcdoe jHj dedz 2 ) tcOB tsls j ftcj HiMIsOo dzW |
ftesj Clsdteso Odzed™w (v OBdkdJYyO 2). 10 tsmdzjHdedj dzj S
fnewird Bfrdzd ftej HMmisOo dzj de" twOLdg § { Bfdedud MEdd o
ftiocsHiSdZY O Is HEtsSf tsdzdgW Is! v s dzOMlstswh jj otcj d3w. H
tcOMMdiisilstej dedzr 7 BsH j dzj 2 sy dets fH j dzOIs 9" 9SH
BsHjdzj?2 M ftoddjdzgj dedj &3 f sftcOQotsyde" = S 4 WWdJdyd,j dzls

ltosj Slsdtctso Odad Mtslstser - Mdlsj 2 fMlsOdzH Otels O G
ftcjHMisOadzv jIs Btsdz N 52 Mdztsy dets s ( . 1 mJ sSlstcOB Ss!
HifMWwIisCO) Mo jHjdr o MfjydoOdz des] ftosctcORBBds,] tsB
HOsB N jj COyjMmlsajdede j tojLbEzdz OIsT . 1t st dzgj BL dz

dilstsdls f sdzded Is+ , Yls ts ftod d&3j dzj dzd J f tots @ tc O d3d3dzts
L dtedud MEdna HOddz" =, HOJIs ftedj dsdzg B § ( daJ Istsy«
LOHOdzdzr » R OtOCIsjtedMmisd . 10 HOdzdz' 2 Btsdzj dzls dzj
OBMtsdzt Isdgts Issydzr = d HGMsObsydts B dr BjIstHBO
tcOL dzd ydz' 7 diBj MisdetsMmisj 2, o YOMmlsdeslsd HdzW cstcdats? .
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nZHBYd Mise | dedzs @ B 1L Hspsdpiipe®MBsydoOydd d d- ftedd
COL©EOBEIS ] dsHjdj2 C(Shss Ese. 1 SOyHSHEE &jlssH
9 Cohtter 7 (SCOLOd d SROLOCkjtdL 5o Ody desor j o

Abstract.The association method is a widely used technique in the field of artistic creativity.
Exploresthe methods of association and their application in costume design. For each method, the
research resudtare presented, showing and describing new costume models.

S dz¢ Ud 9" J OfffigitsspdOydv, dBilstsH, fedj d, CsMmiss &,
SBEOL, Mddkzils, c¢dfjts sk, sEdOd] ds, Mnlsdd , 1 &

Keywords:association, metid, technique, costume, model, advanced technologies, image,
silhouette, hyperbole, ornament, style, empathy, analogy, neology, fashion, bionics.
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SHJYHT, BGitsBj dades BsdzsH' 7 HJL O2dzj teseo dMf sdz L 598
d sBEZYyOlk: dR {ksdkz [5].

Ajd tOoBsBOC Bl GsdsHT 7 HJBBH it Gacsa, Hig
zOyd dz0s h dr tOBtSlskz, M &@BjbsHOB] d ftodj BOB] " kHT
ftedj &sse hBj ssHO OMMsydoydd f§sMmejrumsotsd jets df
B dzH | X .

[OkjtdOd d &jlssuHr dhidjHse Oded ™
{OLddudey j] fejHBjlsr o ftdesHj, WOkdO, W dstC
sjodsdsedwn; &sHjdd J StddjSydd dLejfmisdr &
Bdtetse " n HJL O2dzj tetso; Mizel j ¢ B3P date f ¢ ddbds dif fids) Gradgiz jlsd
dMmMmdzj Hise Odad v . s 9 " B tc Odzdzats d3lz ftojHA@BI Sk B dzd
dMmimdzj Hise Odad v , 0] ¢ ZO2Hjdzdzr 58 dHJVWAB tOLKOBT
tOL OBl Oddzs sz  MCdL bk B dzd g dj daj dz7 KOS dj dBj
sBsBh jdzdj, HjHECYdW, dscdCO, O ¢ Ctfiss Bz orf Bt

tdLkzdz sOIsT dMmipdzj His0o Oded v

] 5COL Odgs 2@ §©0OCIsdC,j ftedojdaj dedi ftedj Bse dj
BsHjdj2 Sthks BO. { OLtOBskOd dso' j d&sH jdf S
ftoesi CIsdteso Odzedd detseor 7 BSHjdzj 2 SHJYHT, Hdzw s
oHBndetso jdedWw d  Bsyd?2, tsdzizyjdde 7 s kotstdyj MS s
shksody Bdz dMysdz Lse Odzipw o feshdr j 9S00, O kO
RMfsdz! L soaOdedj BjlstsHO beostyj Misets dhissyded S O H«
nzHisY jMise jdedetsdy Htetsj SIsdtetso Odzdd Hdzw dgjets Istcj B
st lsdz § HdL O2dzj tor ftoeddzsjdgwesls 1 Istsls d3jlstsH ) B
o steyd MSd2 dMmssyddsd dJSScHO lsCte' Iss dzgj fCOLT
fpdzr h sy kL' 2 o bkhOR, Bd&OCBLNOjl OttdOlkOd
B IssHO botsteyd Mitsets dhissyded ¢ O f tojHMmis O szl ldzd s
Bj stsH B, fteddzgj dgv j s" &8 o ftosh dzsds d o dzOfMmlstswh j
HAL O2djsegaz’ jtetse 1 fz0 B dzd I3t i "d3isch L) Q2ERBES s O o d3j
mMeotsddd kyj ded ¢ Od3qd, sBEZYyOsls dr MmMotsdds HIL 02 dzj te
dLe jflsdzg" = [ sdBOR dBSHT SlssBtcOdzdzr 3 IsOdzOdzls dzd o ' 3
HdL 02dz0. 1 st ssdiz, dMftd Lkjd&dr j dLejMmlsde d©gd HJL
fjtoj HOPLOW #)1sC todzjtfdm[Wis dzj dzd J , Mtsn tc Oded dzd ¢ His fj ¢
N ZOdgdtsH ™ & H RSO dziBgtEs e S5 twdsOuRi daEG T & (Hsd SOR dzj
Z Odgj dz! |, stedMmlsdOdz rdtste d Htc.) MmMfsmsemlsealzjls " d
BsdzsH jYd [ 6, 7].

wkzh jmMsolkzjls HBhtsets oadHBes 1 otedMmisdyjmMédn ojsts
AzHtsy jMise j dedesets #ictsj Slsdtetseo Odedw [ 3,

I woBsl) dMMdkiHkzjkhy tHddks b S804 tcOf)disdd D
f5COLORO tBh qedzsils! { tots i) lsitad dziflsth 60 0O l§ E3s@s @ fis s
OomMmMsydoydd wodw jlsmw ftoddsd dej dedd tslsCter Isd?2 o dzOkL
fsdmMCO dHj?2 ddzd xJ§ HdzV E&rcdmbey dsezbdli (Bed g
ftedj] BO fjtojHSOT R Isj n dztsdzts e ( 2 or BtcOdz' Is ] &3gz§ Odzd L
Is j - dets dftacogljddzj dzd ¥y W s gss O & H SH SR O dzgr@ih dejdHOs O dz
oMmMdotsL sy dz' §| dOf o dzj dedWw Y 5dMEO dHJ2 HAzYW ©OL G
M shsB 59, Bjdwes hdi MstekzSlskztekz ¢ tsflss BRO; d orwpo
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COYHBRBE d@OftcOodzjdds YtsdmMEO dHj & OGP tc@ thldz) dets o
or weodz dz mMeh iMook hdj dOftcOodzjdedw §5dMEO dH,
slsdetsh jdzdd dL d3j dzgj dedv Yo jls0O Mm-niPEgiEd sidztse o O sas dif
1t Isdrn dOfteOodzj dzd?2 Hd&zY dHJ R LicQaCa OBCBISAsdERIZAHE |03 ARl
B H | dzd , Cslstster §j dL Etslstse dzj dz' - Qo] dEisddEs) s @ @dzBdgd . M
tcOLtcOBtSIsOdzdz | Hdzvw HjokhjC d isdzGemezldy j dz" d dz dsts

¢ 1 J
t Mz ddsEd igj dzj dzdj Htedj BO f jtejHtsor 7 Isjaodsdztsed?2 3 e

[SHjd [BHjd , HfttjHMmMisOoadzveshOwv MOk, dL Gk
dzj sdztso ' d3q -Crtakfdhy ldEfdidd® 3, 3§ dzv s P d s ye jls d d3j dz€ t5¢
[ SH j dzf ts5H j dz Myj dzdyj MEses Ctsmiss BO o' ff sdzdz] dal
O3 k(g Is O dzdzO 3, B dgv e hdadsd yYojls d & &zCts2 Isj !
[ SHj dz [IsH ] dz! My dzd yd MEséts CtsMmilss O dLEBIsso
O3 Rdtasfdyls O dzdzO B, Bjdgv s P ddsd vyojls d d3j dz¢ 2 Isj !
Clsd d3tsH j dzd 9" f sdzdzj dzdz" | stsdz: € s fts S H dzts i3k
mMeh jmMso ks ls ttOL dzdydze" § dzOf tcOo dzj dedw f5dMEC O dztser A
oL B3 detsils! tcOL tcOB SISOl ddetsy j Miseots dBsH j dzf 2 .

RMMdzj Hise Odad v , ftotso j HJ dedz" | ) slsdetsh j dzdd ff tod
OommMsydoOoydd sOC Y J ftctseo sH d dzd M d tldtshdlsj d dzts
QdOwtsecdd, OmMMsydoydd, dzj sdzscdq dz' &3d s dgadilsg O Bg BE
B dz orBtcOdz ftoj HA&ZJ Is dmMmdzj Hise Odad v ) LOoadMmd dizts f
OfmMmMsydoydd; s toj HJ dzj dz oL diIsy dg' § 2O teOo dzj dzd W
tcOL OB SISOdE 1ML 5 dzOftcOodzj dedWw d3; dzO smdetso §
BsHjdzd d HOO dr RrOtOCIsjtedMmisd$ O; syj dzj 2O oL
BsH | dzje. tcOL tcOBESISC ] &BsHjdzd M §sdish i s ftcdj @3O
Bf dzd oL W lIsr dL dsHjdzj?2 drLeojMmMisdzr = HJL O2dz] tetso
Hy S BteOlf o @2ezOH dzr = diidHpda®E2 d Hte
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{dMbkzdatsS 2. lteddjdzjdedj ftedj B0 OdzOdzsedqd RBjlssHO (

[ SH] &0 ZPdzsE 5B BsHj dzd Moy dds wisdnssj d
HiCOtcdtotseo Odets tod MizdzeS Odsd Yo jlskzh j2 MOSEtr, wodws

[ SHj d) dzOQdztse sz 1 Ists?2 dBtsH jdzd wWodzw jlsfqw Cr tgg ™ L M¢
MsMisCodzj dz L Gtz s tsdz@B ROt d3j dzdz”" 2 d&zOH, H dzd
¥BCigJ dz HydBYd. Jjdz HjBUd BsHjdd d O0¢MmjMmMMzok" |
ZL steOdd .

[ sHj dzl J€.0yj Mise j OdzOdzse ®@ BsHjdzd o' BtcOdz € (I
smtse J§ ddzatsmls ¢ CsMmise BO o Jjets CtdmlsekzSydd d o teo
BOIdC.

Clsd dtsHjdd, of ftddy dedz’ j M) fosish: & ftodj BO C
ZOYdsdzOdz! dzf 7 S tsfylss s fsdME desor 7 dHj2 diBsy d
Csdzd ud Msoz tOo desyd deder = ydmaze dZOsHisd BJLO d
CoddyujMsoO dsHjdi2 5 SOYHBEEZ d&OftcOo dzj ded® . ) |
dMf sdz L so Odedd o COvyjfmlsaj dHjd f(tojHMIsOs dzj dzed 2
Hj2Modj & ttOL dzdydz' 7 W OS Istethiss oda k@il ke [§
B zZsHdW d Is. H. ) WodW jlsMw fsHded @31 dfis el i fso Y s
fMzr hz d L dzOr, v {feaotgQddasj ofslstsssifyssdygy ¢ U s s BBl
BBHj dzv R, tcOL tcOB tsls Odzdz’ n M fteddsjdejdedjdz { IssEts
otsMfteddIs™ » { tej HWBES 6 a sifkiydzrydeg dzdt:" &3 L © (¢ tsB " dzf |
stglsdd S teer LMS 2 Bzl COd dzd T Mgzl 2  d dzflstolz d3j
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] ]
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tdMmiedst 3. 1tddgdd dedy d3dssHO OMMsYydoydd

[sHjdd YMSdLj HJijteot?2 dsHjdzd § zOMmisdydsr 2 o dH
dmfsdz’ Lkzj O o COyjMmseaj d&BOjtedOdzO, MmMddzkztIls dBtsH
M 1Isddz Ctcr "CO CCtstc® MisddzdL so OdzO € O0¢ Mmddzizt Is
or ff sdzdzj dzdz" | Crtegr LM ddsd dBOMIsj teOB], i tod d3j daj dz'
stcOdzmW stcd3d tetso Odadaetsdz o d H J .

[BHjJd 51 olsBtes? dBsHjdzd o COyj Mmlse WOCIkkzter
BOIs | ted OzBHOC O dL ot2dksC0O, f{ltr 90sh jegts Cr e’ L
dMmf sdz’ L se9 Odgr StcOdzmMW sted3sdtetso Odzdz" § d MilsdaozdL s9 Oz
hrteHOSC d Srtwe" LMk b8 lsk

[sHjdddlzli s 1 Ists?2 dBsHjdzd BT dz 9L Wl dL Wstedsr
ddzmistczddy st Cr WG lsOdzd Crdz ¢rwgo, ZzOIlsw g do Ot h
stc OdzmW stedzd tets o Odzr 9 dzj 5B Ydzlz ® Wstedsz tkzC Oatso .
sMtse j dedztsis! HJjtejoO, ftoddzgjdwehjetsmMw Hdzw dJLGEISt

vyjdtse ¢ f fod@shsi ¥ StteOdtse ykemls oadHddls, Mmdz t
1 54 Iss iz, ZOf tcQodzj dgd?2 HdzwW fsdMCO dHj2 6 ojlst
tdimMzdzC j] 3 HBCOLTM 908l, yYybt s COYHBHREZ dOf tcOo dzj c

dstsotejd3jdedz" | dHJjJd © dBsH] dMisd Likzslsmw HdL O2d
Bstc ©Odz! dzts fmMdrtsdzsedyd MS d. 1 5, Ylstse r tcOL tcOB sl
dHjd dzgj BCOLOkOM! § ZOSdOItsd3 dzzy dets L OH Olss fqw o
Ylsts dezy dets dL d3j dzedls! o fetslsslsdyfj?, C0OC dzkzydes L
tIsdds. ltedjdz d3j ssHO OfmMMsydoOoydd, SCSolstster 2 dzj Ists
ZOL " 9 OjIsmw dzgj sdzse 4§ 2.

f BHjdd, ©OLtOBBISOddzs §j M f ted d3j dzj de@d g3z deey J§ 430
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t dmezdetsS 4. lteddzjded dedy fHtedj B3O dzj sdzscdd B stsHO Of

[ sHj dzr dz . tcOL tcOBISCd hBsHjdzd dMfsdz' L so Odz € 51
OO dztscj tsfpkzh j Mise dzj dzr Mdzj e W dj dL d3j dzj ded v : Wts
fteddzj cOs hd2 MmMddzzi ls; lsHj kSO §dzj yjoetsets ftswmo
StedzOd3j dz2ls Odzd o MisddzdL s Odedets?2 Wistedsd , Moz OF d d&3d M

[sHjdd ted . o fsdzdzj dedd BsHjdzd dMfsd Lo Odzd € &
OdzOdzts G § Csfmiss RO tsMizh j Mise dzj dzr fMdzj Hizs " dj dL d3j
dzj sB " Yydets?2 CtsdemistclzC W HiEFEO Y flzd BHEEEtslsCEE O
BJd HidBBuyd. 1 COyjfmbej OCyjdsO CfMmiss ZO B j dz' HJ B

[sHjd dz¥ . JLE o dzj degd™ gtsH j dzd §ted B dzgj dz2® BH j
dL o3j dzj dz' Wsted3O d vyYeodil feslstslsdyf O. 1 sdzsysc 0 ¢t
MddzdL s Odzdz" » tOMIsj dzd 2

4 fiRtsh & ftodj BO dzj sdzsedd By des ttOL OB sISOIls
BsHdzé BsHjd o tOLd & dOftOodjddws. 1 tilktsd
otsL d3tsy dets s+ HdzW ©OLKOBBISCd dtsea’ n d@sHjdzi?2 (s
Ctsdzdud Mise 2 d38 Hejddpjd? dpj IsdstsiO) .OMMsydOydd ¢ tsH dzOL o
fsdmMCk dHj?2 f(omMejHmlsotsd ftetso jHjddy d&OBds H,j dd
stee Odzd L OydJ 2, Mistets§ ded 4 O3, Y dL te fisz de§ j H 6z cHd@gH  [zo
tcOL tcOBBSISOdzdz | ) fsd3sh i 8 1 Istsets ftodj &3O.

[SHjd Jdtdduyj MOdR] dsi jdjsB jH! , Wodwshd2mw
dz¢#BOod. [BHjdZ ©WOLBGOBGSISORZO d&O Mdtsej dHJ2, oLW
ZjBjHY dMfsd LEjmy ot Kdscdn ftsdLojHjddwa.
Bjdtseéts dzjBjHW dMitd LseOdr jets Hoadyjddw, Mddk

[SHjd J11t2 &tHjdkd BdsddyinNSdd B Q€I srEL e
Otern Ote k2 Cr e LMEBEts dOtetsHO MydlsOodzhmw fmewh j dadz «
M sd LEzjkMy Hts fMdE e o C' e’ LMSdE stedzOd] dzls
oLWIsra dL ~OwOCIsjtedyr » HAEZY Otern OO Wtstods, Mo dz
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[BHjd 1H{tsddyjMSdd sBi jlstsd o | Istcdy cis@uz] Ydesp W
BOtfMm. [ BHjd& or f sdzdzgj dzO@ dzO wMmdese j dHJ 2, f sdzlz y
ClosL desfisd, MSsStshisd jes Hoadyjdd?2, Stofmslk' d d
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tdmiezdetsS 5. lteddsjdejdedj Jtedj &30 BdsdedC O d3j stsHO OfMf

sOC odHdts o 1Isdr dBsHjdva, fHteddydtir, Mo da
O tcOo dzj dzadj Hdzv tOLwOBBISSd t©WOL dzd ydg' = BsH J dzj 2
ZOf cQo dzj dzd?2 HdzW dORBYHjddY dHj2, It 1lstsls ftodd
Ctdzdud Mo lz ftojotsmatsHwh dn € tsdeckaufi]fighis ol ta3tOsod" wrn  {ffiieiz) "t
Hdzw B M jydddY o&sHjdd klsdddlksOttds = WEkdSyd2, !
dLetslssodzj dzgdV dBsHjdzd 5 1 sz ftedj Bz dzgj sBrtsHJd
BsHjdzd (BSHJYHT) o tOLd » kEMmMdsedwrn, eofj Misttctsdac
tcOL tcOBBISE | BsHjdzd Eydlsr o O Isfpw o MmJ 9" W o dzj dzdz
Msec dzOmMdzets EMmdzseo d2 f tod jds@Ez dz<zf O dw f sC OL Odzr dzO

[ BH j dtsHpj. dz' f sSdziz §f tod dzjidf AOC jlsctay di Rdzlz 1Wik@zS y d 5 dz0 d
9 (thtsttd ttlMmizlsMisokzt s dOtekzydr § ~rdvhmisdcd d ¢ tsv
Jjet kC OO BlsHj &ZOd o COyjMmbej OCyYj dlsO BtcdzOdi
W st d3j ,

[ BH] dzs sfplss &3 o Hdz2OL dzOyj dz Hdzv  f tso fiyJ H dz] o dzts 2
dzj zHntsBMmlse. 1 2S00 dLHjdzdw ECtOh jd todlsdgd ydz d3c
Ctsmiss d3j .

[BHjdf sHjd of fddj do f fodksh! s ftedj B0  BY
MeLHOjIs dzdCOCdm d ZHsBMIse Htod + CMf zOIsOydd, s
COoS¢dr ddet yjfdveshdamw HJjlsOdzj 2, YJ dztse j €& @By J
stcOdztf Stels O.

Il s otej digw dmidzi Hi s Oded W HdL O2dzj tc disy jls it
ftocjHI WoadWw jd3r ] & dBsHjdzd. 10 dsesOddd 1 lstsects fs
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©OLOBGISd dso’ n ssHjdzj?2, MeslsejlsMsakyhdj €t
tdfkdeSj 6, 5 COYHBERE dL dzOf 0o dzj dzd?2 By dzs te Ol

{ dikdesS 6. 1tddjdgjddj fdj B0 { BfOldY &BjlssHO Off

(hd BHddd dqL tmtsBjddz’ = fJtedj dzse B IssHO OmMMmt
LIssd3 ftedJddd dHJw Bitjlsmw dL deitsBr ydz'r » o9 dHBH
ZOfMmj dzj dedv (Md3jhdz" = d Hte. ). 1 tjLlkzd OIsj dMmigd
dLGEtslstse dzj dz"@ dstsH j dzdt,d MfztdzE  MIF O o dzj dzdze’ j dzO

{ dMkzdesS 7. lteddsjdej dzdj Gtedj 5O c¢dfjeBsdO &jlscHO
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[ BH] dzs sfiglss O3 ftoj Hd2OL dzZOyd dz Hdzv tOMSCt" Isdw B IG
sfist &3 fsdzftcddzj cOs h jets Mddzkzt sO d Mmtsmissdls dL
CtcOh jdzr BtodzOd3] dzs OB tOMIsdIlsj dz' desects BJO ftodtets

f BHj dzstsfplss d3 o' §f sdzdzgj dz Hdzw C OtedzOo Odzsbodzy N[ daf M
dzgj sB" Yydes?2 hdzwifr. 1 COyjmbeaj OCYyjdadsO dzO 0o t52
MisddzdL so Odzdzr | tOMIsdIlsj dz' dz" | tStedzOd3j dzlsr .

[ BH] dzf MdB | dedets M Is ¢ 1Ists?2 BtsHjdzd L OCds yojlsmw o
Hy Cstedtcso Odzdz" » Misddzd L 59 Odzdzr B dBIsd 9 ORRd s te dzO A3

[ sC OL Odzts, Yylsts fteddzj dzvw ftedjdd3 cdsj teBafazs A3t
SHjYH' o Mmdgjhdzdekzs dBsHjdz2. (ki fsCOL" 90jls, yls
fted] iksse, JMmMis! B hdl oL By dsMmisd HAEZY ttOL OB O

S
iz

tdLizdz sOIsT :

SOYH"2 dL ftwdj Bse &JssHO OMMsydoydd, 9 L Obs
dHjd Hdv tOLtOBISSd &sHjdd Ctfiss B3O ftoj HsMIsOo
O tcOo dzj dad 2 .

SOYHIS] dOftcOoadzjdedy MBSLHOjI Effdzcedw HdAY HJLC
ftod tOLOBO 8 0dedd detse’™ n dsHjdzj2, o L Osdmd
seosteyj Mso® d " O.

[ dzv @ dBsdztsH' 7 HLO2dzj eseo ftodd3j dzaj dedj d3j IstsH O
Csflss BO wWodzw jlsqpw 1 WWjClsdoe dz' o3, sO¢ CO¢ ftodj i
RZOf @0 dzj dzgd?2 Hd&" §BdMCO dHj2. 1t COyHBshE dL
o' fsdzdzj dzd" BEd htsEt StddujMmlseO &sHj dj?2.

Il T 9atsHT

1. sOH"2 dir  §ted jlszEsh e vzl gt isdj sadzs0 Onsyd
ZOf tc@odzj dgdWw Hdzv fs5dMEO dHj2 d dmr odH'™ HA&Y ©LOL
fsCOLOdzd, yYybt tOLLOBBICO dtserna d@Hjdzj2 Cthmiss d3

2 . [ dzv s dztsH ~dgsHy dizr Qlzptetsotc OB SISO M drn  dzO0 f tot
ZOyddzOs h j2 HdLO2dzj Sz HJjWIs] dzt desfpls! , O IsOC Y J
CoOzdWdSOydosdeder j| tOBBIT d CSkttmMtser j Hftosj Slsr ,
OmMmMsydoOydd o ©OLtOBSIKS ] d&sHjdzj?2 Cmilst iRO.

sff dMEIE] O o

1. sdMmidzj d®@ ju.jdd] o ftots) &dOftissg Odz@RNS sH 2 PAT.

2 [ OCOoy.jo[ Mdetsa AnzHBY JMise j dzdzsc.tf .- § ©BY § B G ts
2010

3. oL HpdzH " sogOsfiPlss dgHz HtsdzB Stcdzs s dzlz dz /M Ez dzH O
RLO jMIsdw srtwee" L Mitsets dsmMkzH OteMmise j dedese s 20JB.7 dzd Y §
" 4( 48915 w

4, [ sdzH sh 59 O o . 1. stsMmiss d3H Iz HiSdzB Btste dzts ts dzlz d
CsdzHtsdge dzEh 2 // RLO jMIsdw [ hPMEBEts ] adesl@sedyd M¢E

50teL dj,0 [[tsdzH N jooffintshyd Onydw EMmMEzdzzdz € sMmilss d3e O
CsdzHtsdge dzkh 2dz dL ddzhEE [/ / RLO jMisdw [hMeEledss Isj
72-80.
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6.s OB dzy Odz Cr L T s ., dbteL djo [ . ., dBH'" C Odzr
dLetSlssodzj dzgdvw ¢cSCEteOC Oe [/ 18 dzdzj Isj dz BZOWIL.d d
https://doiorg/10.33619/2412948/103/68

7.0t djoeo [ ., S . SsO®ddzy Odz s, ¢ . ¢ . ssCcj o0
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b dzdets s @wd V.S ls d Mtidg 8 js® Ofadts e Odzdj dLHJdzd?2 dzj 6§
SHNMHte] HA&3j Is d Mmfipfdiyfresde QdfovPazg j CIsdtctseo Odedd C sMmise o3
LotedMmMsduj MSdR dsjlssHBso & LkHBAJdss §f piptrg Bt o @dzd ‘¢ s
sor N BSH,jdj2 Stflss Bdse HAY HjokhjC. 1 d&jimlsi M
dmf sdz! L so Odeds gj stsHise L otedMmisdSd rEHBY j Mise j dzdz
BsHj dznhdzj Hseo Odedj] kM jMlsodzj des ) fsdstsh i 8 1 C My j
L dtedyj MSsets ktotso dav . lted fsHOjHjddd dlsscetse
BjssHT tBNM jets dgOkzydesets dMfdzj Hiseo Odzad W : s Oz e L ,
tcOL tcOB t5ls OdzdzOW BsSH j dzr Wodzw jlsw desots? BtsH jdz! 8
LWWjClsdoe detsfls BjIssHise 1 oatedMmisdSd Hted ~REZHEYJ Ms
SHyYHT . 1dkyjdedzr § tojLblzdz ISsOIsr: (897 jJ &BsHJ d&d ¢

Abstract.Object of studythe desigmrocess of light industry products and clothiBgbject
of researchthe useof heuristic artistiddesign methods in designing costumes for gitlerpose of
the studydevelopnent of new models of costumes for girls. At the same time, young designers are
encouraged to use artistic design heuristic methods in the development of new iTtoelalsidy
was carried out using an experimental research method at an empirical level. When summing up the
results of the experiment, the following methods of general scientific research were used: analysis,
comparison, generalization and logi€ach developednodel B a new model for girls and young
women. The effectiveness of heuristic methods in the artistic design of new clothing models is
shown. Results obtainedew modelof costumes for girls.

sdzt yj or j d3fgezfp azo,; CMmiss d3, HL O2 dz, HdL O2 dzj tc
omMmsyqdoydvw, Csd3Bd dzOIststcd C O, HJ CtsdmistezS ydw, Ise
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Keywords: model, costume, design, designer, creativity, method, form, association,
combinatorics, deconstruction, creative source.

SOYHOWY HjokhCO COYHT22 dsoer2 MjLtdz 6B8HO "ty
dZzO y'¥ HEkzekzr, WdBsHjd HJYH'™. 1 JotLBsyds § My
SHJYHT, vy tBiMfjudls! COY3HEY HJjokNCE dso ts2
sStej Bso Odzd?2 otcj o3 ded delzy des Bslsdo etso Ols! HdL 02 c
HdL O2 dzj tets o, C dmftsdz LtseOdzde 1+ WWJjSIsdoadz al d3j ISt
tcOL tcOB 5Is ¢ j gL Hjdzd 2 dzj ¢ € 52 ftetsd3’ h dzj dedetsisd d
Btsdz h 5§ Ctsdzdyj Msoats € OC Bj ssH o, dimf sdz' L zj d3"
tcOL e OB t5ls Odzdz' [H dzd3g3ls EHSod3j ISBBH S8, gmfsdz? Lkjd" = o
ZOMmistswh jj otejdigw wodzw jlsmw HBilstsH, §tsdzzyOshd2 eoH
sosteyd MEsets dMmistsyded ¢ @, 2k dzv f sdMEC O detsor a7 dHJ 2

[ OMf esiste Odzj dede” d3d Bj ssH ORI, dMf sd Lz d3" Bd
wodweIsfpw d3j stsHr dL e jMmisder 7 BSH| dz' | oS H]] dp 5 dgES ©
tcOBtSlIsy] Mt Meatsdddd bkyd ddiodkd BEYyOdd dn Motdd
[ BBOR BBHT slsCter 9 Odzd fiy! M j ydodz dz J ¢ dzOfpfmyr ,

) sl sl &jlssHT, dhmisd LseOshdjmw dLejmisd &d
fittjHOoOdkdMm’' dL §sCtdjddY o (sCodi3dj d MRt
CotdMmisduiMSd) dBjlsHT FSbkHEy Mo jddsets §tos]

ftosj CIsdtetso Odedww Htotshdzr = o jCtso, d MjebHdw hdtot
BsHJ dzf 2 J4sShls s dss o

[ dzw syj dzb d Ztctso dagw L WWjCSIlsde datsfyls d dmtf sdz! L ts¢
gimMstsydzd O d BjlssHtses 1 otedMmisdSd dLojMmlsde d&sd HJL
fMdzj Hize h d2 1 qipftfd sy dgsmistswh j2 L 20 MmlskHj dzlstse,
M fteddsjdgjdedjdz COYHBSEts L 1 Isdr dBjlstsHtse d Htetsts
Br dzd o' BteOdz dL MmiskHjddstse, BEZYOEhdomw s dOf
CsMmiss BO d IsjSMmisddzve. [ dzv OB BIsT f COyHYE dL
LOe jteh jdadd 1 SMfjteddsj delsO Br dz ftecsdLo jHjdz tslsB st
Ctsfylse ddso HdzW HjokhjC  dsdsH' 2 yjdhdd d of Bt
9" Wodzj dats % tslplists toc @ ddz’ ~ 1 mMedL s 9" ff sdzdzj dz m dmt
BB ssHise . wlsOdzcWijfsby higdzse ot @7 L s Odzd d&Bj ssH Is
sfdtse ] GftetsMO or wfdzj dets, yYyofmls: MskHj dzlstse dzj =~
n90OIsddzts d&OMIsj temise @ H dzv jets dMmMfsd L tse Odad W . ]
dmMisd LiEj & & d&3jlssHORd wodvs lsmw JdjsldaOdzdz jd L e
tcOL tcOBSIsOdzdz | M fsigsh ' 8 1 otedMmMisdyimMédr d&BjIssHSe
BsHjdzd?2 fto HBRdfz@AZ OLOdzd J d3 s @G HOL adgjfisldsdat). o d H
LotedMmisdSd dhdesets. OB BB twOMmMf tetsMmistceOdzj dedz” d3d {f tod
Muydlsos smwv: OfmMMsydoOoydwy, CH2KH.ddzZOIstedC O d Hj S sdzf

RLO JMisdzr | Mdzso O stedMmMisdOdzO [ ditcO: nlmy, Yls s
Bsj?2 YdLded ftojotcOh Ojlsmw o CtsMmlss ko tslsdsmwilsmw ¢

dkzh jmlsakzs s tw©WOL dzd ydz J 9 dHT Bj IssH 5o L oted misd
OHBSR dzgsodzv s h drn WOCIststeso . Clsts MmdzjHkze hdj dgjlstsHT ,
SHJj Yy ®MMsydoydv, fjtcjHBBO T | Isj mndatsdztse d d , OdzOdzts ¢
I B Olsdw. [tSHjdzd, ©OLttOBBISOdzdz j] M M sdz L s9 Odzd
o 1t dMmizdzC 05 dad y 4§ .
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cOLodldy shdsydjdd2. [fdMOod dhsstduyjmSdi O
ftsotejdsjdede’ j] oLGEd"HT dgO IsjRdedClk odsjh Olsj dz flse O,

Abstract.The literature review presents the history, status and perspective of abdominoplasty
in plastic surgery. Today, abdominoplasty draws special attention due to the increased demand of
patiens to improve their body due to various deformities of the anterior abdominal wall. As a result
of the analysis it was found out that in most cases it is recommended to perform the surgical
intervention after weight loss, it gives a more beautiful aesthetic appearance, but it requires special
attention and knowledge in the field of anatomy of the anterior abdominal wall, because of the
subsequent development of complications. Historical aspects of abdominoplasty issues and modern
views on the technique oftervention, prevention and treatment of complications are described.

s dzs yJ o jOspdspd@izsf dzOMIsd ¢ O, HjtejHdww Btes h dzgOw
Keywords abdominoplasty, anterior abdominal wall, plastic surgery.
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Bsy s Brlsd CtsdiBdddteseo OdzgdzOVY 11 f o telsd s Odz! dzr «
d11, MBLHOENMNOW oL @3ty desfyls! tSHdetso toj d3j dedets ) f dzC
BOBBsY] ZOMsdSEz [ 12]. gkh jmsokjls Odkzetstedlsds ¢ :
MsCtcOh j ded & misd § 4 dz cOLodIlsdw f SHC 5y dats2 N d
Ofsdzj otessdyj MSCtsEts S OLSOMO, &Oddydj HJOMSOL O
[13].

lted dL Ezyd dzdid. ti0@dedsy #d MO0 ls. |, Qolstster st dmr
fjtedHdzi 2 Btes hdzts?2 Milsj dzCd: 0 fiistdpddgdpitsH g &  t6ls teis iy
cdfseOmMlstedw d HJWBtedZBOYdw oL dd¢h oOw {ftsfdi f§tjH
Ydtesots?2 IsCOded btsdzh ddets?2, BBjdzgjj 5 Mz o cdf sc Of
Of sdzj otetslsdud MEd2 COLCOMm dzaj dL d3j dzaj dz; IstejIsd?2 Isc
gLBrsSsd3 ydeseas? IsCOded Btsdzjj 5 Mz adHj WOtlsk!
ydotslsO; Ydlse jtelsr 2 Isd{ f4ted Hdgw W Btcs h dzOW MisJ ¢
toj d&ZOSC MOydJ-Of gzh) g qzsd Yy ME sets C O OMO, yJteseo OW
gwisr 2 Isdf or Oy dzdzgOV HjWBSEERBOYdY M dLB" IS BB
stcc Odzgso Btcs h dats?2  tfHsodzfse@sls]j dd dztsd tstc @M f Otc Ols O. I Odz
ftesoJHjdgr d&O thdse] SCddddydmMcédrn tfrkse, ftd !
d fwistsds Isdfj ftetsojHjdedw ¢41 dzgjHEBMISOsYydets, oM
ZCtod fdzj dedj 03 d EMmlstcOdzj dzdj d3 HJd OMIsOL O § ew dg" - d3r h

Il 20R0 [pL dj o8 d3 ¢ffizd " Odeso ™ o5 tOL OB SIsOdz  dBESH
Yd B3 sdz L OCdzt yoOjlsmw tsdzd o tfftedzdetscls rwiafsfm® z9sOd sdzd
MsntcOdzgj dzd J &3 dzO Of sdzj otesL j 0, 8 M3 ydeseas?2 ¢ Od
Yofmlstslskz tsfdzts ) dzd dzd 2 d Is tc GLo @30 ldnds\} detOfigdy ‘dzd Ws f S tte@ 9
dzd W Olsdyj MSdr MtsmMkzHtse [ 15, 16].

Il d2Okydz m lstczgf @4 e®3Odz s dMOdz , yYbsts § sMdzj L daC
dzOB dz¥ H O Isfpw O d&ZzEyh dj tjLkzd? sOIsT st J cOlsdo dztsc
shdztsy dzj dzed2. 1 ted L Itsd3, tdz Mydlsojls, ybt o' {f s5dzd
B " jwditisdzj o teslsdud MEtsets Sl dzj $MO, fted g daj dedj
f zOMmlsdS¢d f2§C0O0 d BLECOL ls YtojL Bitcdsects dzOlsw y j
Bsy dets HisMisd y! dOddzzyhdj tjLbkzdz Ol ffjttOydd |

1 sdzt dzr &3 M BsteBdHd 3 tydtjdzdidd dzi sBrBHJ®
BOtedOlstcdyj MSdj 6ffjttOoydd, btd ¢t fthmdj yjdj st

| ZOo dzgs? fYsBdzj B2 §fd 611 SMsOjkhmw Bdjo
fOydjdegsO ddzj jIsimqw Bsdz dets?2 ftesyj dzls ydeseats?2 IsC Od
sts d desdls Rtetsdedyi MSd2 R OLOCIsjte, yYbts kEmMkzeks dz
fjtedsuy [21].

polstste [ . stsfOmMtsey . d [ BteL 59 HSCOL '™ 9 O Is,
ftoslsdotsotsmMf OdzdIlsj dzt dz" = yYdbsCddese o Ctsoad k& ¥,
ftcjorhOjls dstekz BBdjj YjdB o 2 ©OLO d BMsO]l
ftoso jHjdedes?2 ¢a1 1, yYydids & §O0ydjdelsse dqdzi e M dj detsteds

[eBts] tfjtcObdodesy o RBjNOlsjdz Mlsats dzgj L OflstcOR t
gmedzs yjdedj. 10dBtdzjj yYyomlsr j wimdtsydsgj ddw: ifmjtetsc
25].

[ Mdzts ) dzd dzd J Mo w L Odgdz" j mh 611 dzOR SHWIsfw f toc
fOtsWdL sdzsetse . 1 Oz ydz § MslstczHdzd C Od3d 1 RR B
[ sMC o 0O) ftese jHjdts dMmmdzj Htse Odzdd St mMimdd -
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fOydj dzlsse o dLB' Istsydz" &3 ZOMMOd3 Isd d&zO + €My toj Mipd w
bojddujdds &8 ftodlssCtd dj2lstes qose o ydesolkzs

fesosyqesse Ols! kg dzj dzd j &j2SsYydlsOts dats 2 q dz¥ d d
fteslsjsddsdujmMSdn W jttdj dstss dzj 2lstesW Jdztse d fsor
o1l . 5 OSC Y HES OL Odzts, yls s LCMy ] Mipdgw o

Bkt ydsOdkd/ BOS sy OcORd, o SdjlsSOn §6HC Y ds?
Cotete dzv ydsdedes?2 L Oadmddismisd M Sdzduyd Mseatsdz 3 dO
4] toDBFOIsts MEBY dzd dedd MJjtetsL des?2 Yy dHECtsMIsd, L d&zOyo
ftedojifMmisd ¢ lshmMdzOdes Odeds Sy de' » dsMEEkzlsse M dOtel
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l twjLikd Oy fYtsotej yHJdedz" » Cdzj IstsE Y dtsats?2 Is
dgimstsydd SO R jBsSddzO CCL2, fsSHHjteydoaOsh jes 1 ¢

Yy OMmMlstslsO tOLodlsdw fjaeag3lkr32]e Otc! dqtelzj sy wsls 3

[ dzv  fdedy j ded ™ yOMmlssfs.r [sddsdesa dzd ? MsOols. Mud
Bdtdtsedyj MEitsets Cdzjvw dzO tshdseoj BdftsdzddkjteO® Wds

Il dOmlsswh jj otjdw kyjdsde j toj Stsdsj dznlze s ¢}
[34].
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~ndekztcedy MSets dzj yidzedw 46 §Oydj dzlstse Clstster
b11 [39].
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[ 40 41] .
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o3d N Olsjdz Msets ftedd3zj degddzr = Hdzv fOydj dzlstse  sfydzj
syjde Mmdzsyd &3 sjrdedud MSsd3 f zOdgj , OC Ekxj MmEhj
fjteiHdzg 2 Btes hdes?2 Milsj dzCiJdz@c toHrtdsMe | digstad '~ o3 tsldc j6 Aoddisdz ts
LdZOded"w ~Rdtkztcectse IsjrndzdC O OBHBRJdAds] ZzOMIsdSd EMmtse

sdlt dzdCls d dls jsisjeisof sHiso j ey HOs s wlsMizlsmise dj
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Abstract. Aseptic necrosis of the femoral head is a severe disease leading to disability of
patients of working age. The article presents a comprehensive analysis of modern approaches to the
prevention, early diagnosis and treatinehANFH, based on the systematization of international
research data. The aim of the study is to implement a comprehensive approach to prevention, early
diagnosis, personalized treatment, preservation of joint function and the development of scientific
and organizational measures to reduce morbidity, disability and improve the quality of life of
patients with aseptic necrosis of the femoral head. The main attention is paid to early screening
using MRI, which detects preclinical stages in 85% of patients from risk groups (taking
corticosteroids, injuries, alcohol dependence). The role of lifestyle modification, including quitting
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