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BAS MAQALA

MYCTAKWIJIHMK - AHT'U UMKOHUATJIAP, IOKCAJINII BA
BYIOK MAKCAJIJIAP IO IEBOPH

Konupos KyBonauk Aiit6aesny — nedazocuxa garapu ooxmopu (DSc)
Adrcunués nomudaeu Hyxkyc dasnam nedazo2uka uHCmumymu Gupunyu npopexmopu

Vrrus Gem iimn... Wmcon Xa€TH HyKTau Ha3zapuaaH
KaparaHna, Oy Oup aBIOTHHHT yMpHra TeHT aaBp. [laBmar
Ba MIJUIAT TaKAMPHU HYKTaW HazapuaaH 3ca Oy — Y3JIMKHU
aHrnam, MWUIMA Tapakkuér WHynuHW Oenruiarl, yiKaH
MaKcajyIap capy Jaawi KaJaM Talulaml JaBpUuanp.

Byryn V36exucton Pecry6imKac JaBiaT MyCTaKUILIH-
MHUHT 35 WWUIMTMHU KatTa MQTHUXOp Ba LIYKPOHAIMK
OnaH HHUIIOHJIAP 3KaHMM3, SHI aBBaJlo, MCTHKION HHIIIa-
puna 60cu0 yTraH WYmTUMH3, SpHUIITaH HaTIKATAPUMH3 Ba
OJIAUMM3Ja TYpraH IOKCaK MakKca/ulap XaKuga MyIIoXaJa
IOpUTaMU3.

HamatumMuz  paxOapu Mup3nuéeBHUHT
V36exncron PecrryGnukacu 1aBiaT MyCTAaKMUTMTHHMHT 35

[MaBkat
Hwunrura  OarMIUIaHTaH — TaHTaHAIW — MapoCHUMJaru
HYTKMIA TabKUAJNAHTaHHUAEK, «MyCTaKWIIHUK, JHT
aBBasio, OM3ra IIOHY Wapa@MMU3HU, MYKaalac JMHHU-
MM3HHM, OHAa TWIMMM3HH, YHYTHWIAETTaH MWLM
KaJpUATIAPUMU3HU KaiiTapud 6epam». by ¢ukp mcruk-
JIONHHUHT XalKUMU3 Xa€TUAArd TapUXUil axaMHUATUHH sSHA
oup 6op épkuH udoaa 3TaaH.

3epo, MycTaKIWUTHK Ou3ra HaakaT cuécuil Ba XyKyKHid
SPKUHJIHMK, Oamkd ¥3 TapakKuET HYIMMU3HA MYCTaKHI
Oenrumaini, WHCOH KaJAPHHM YIyFJIall, XaJIKHUHT Op3y-
MHTWIMLUIADUHY JAABJIAT CUECATH Japakacura KyTapull
UMKOHHHU OepI.

Hncon xadpu — ucroxomaapuune 60w me30Hu

Cyurru Hwinapga MamilakaTHMH3Ja aMaira ONIMpH-
Ja€Trad KeHr KyJIaMiIi UCIOXOTIAPHUHT MapKa3uJa WHCOH
Ba YHMHT MaH(aaTiIapy TYpraHH aloXula axaMusTra sra.

IIpesunentumu3 TapOupu OmnaH aiftranga, «MHCOH
Kaapu YYyH! fAeraH FOSIHM [aBJaT CHECATHHMHI
MapKa3ura oand YMKIuK». by ros OyryH Xa€TMMU3HHUHT
Typnu xkabxajapuia — TabJIUM, COFJIMKHM CakJjall,
WKTAMOUN XUMOSI, WKTUCOIUET, TaTOMPKOPIUK, Enuiap
cuécatn Ba Oomka coxanmapia aManuii udoJacuHU
TOIMOKJA.

VcnoxoTnapHUHT camMapacHHU pakKamjiap XaM TacOHK-
nmainu. Mammakatumm3aa KaMmOaralwink jgapaxkacu 2017
iunparn 35 ¢downsnan 4 ¢ousra Tymupunranu, 650 MuHT-
MaH 3uEN oWJla 3aMOHAaBHH Yyii-)KoWjapra sra OyiraHw,
axoJIM JKOH Oormura gapoman Ba Xa€t cudatu u34mI oo
Oopa€TraHy IOPTHUMHU3JArd SIHTMJIAHUIUIAQPHUHT WHCOH
Xa€Tuaru aMaiauil HaTuxXaJlapuaup.

OHr myxumu, Oy y3rapunuiap XaJKHUMH3 OHIH Ba
JTyHEKapalnaa XaM akc 3TMOKAa. byryH ropTaounuiapuMus
SPTaHrM KyHra WIIOHY OwilaH KapaO, (ap3aHIapuHHHT
TaBIUMH Ba KacOWH Kenmakarmra KaTTa >BTHOOp Kapat-
MOKJa.

Tavaum — Aneu V3bexucmon mapaxguémunune
acocutl Kanumanu

Xap KaHAall [aBIaTHUHI KeJlakaru, aBBajo, YHHUHT
TabJIMM TH3UMH Ba HWHCOH Kanurtamura Oornmk. Iy
MabHOMA, KEHUHTM HUIIapAa MaMIaKaTHUMU3LA TabIAM
coxacura KapaTuiaérran dbTHOOPHH MYCTaKWUIMK HHJUIa-
pHUIark SHT MyXHM CTpaTeruk WyHanunuiapian oupwu, neod
Oaxomam MyMKHH.

[Ipesugentumu3 §3 HyTKuaa Oy xakma: «dyné
XaMKAMUSITHAA MYHOCHO VpHMH SraulalluMHU3 Y4YyH
Om3ra OMIMMIIM, KeJa:KaK KacOJapMHH @yXTa 3raj-
JlaraH, MycTakuJa (ukpura sra OyJraH sIHTH aBJIOJ
MYTAXacCHCJIAPU KepPaK», e TAabKUAJIaH.

Jlapxakukar, CYHITH HWJIapa MakTabradya TabiuMIaH
TOpTHO ONMI TabiMM Ba WIM-(paHrada OYIraH THU3UMIA
KaTTa Yys3rapunuiap amanra oumpmigu. Onuil Tabaumiaa
Taxcui ojaétran tamabamap coHu | MuwuidoH 600 MUHT
Hadapra eTraHn, XOTHH-KH3JIapHHUHT Tajgabajap opacHiaru
ylIyllu SpMHJIAH OIITaHU TabIUM OJUII MMKOHUATIApU
Ce3UJIapiIy lapakaJa KeHralraHuHU KypcaTaliu.

By pakamsapHuHT Xap OMpH OpTHAA MHHIIA0 Emuiap-
HUHT TaKIUPH, OP3yCH Ba KEJIaXKaru MyxKaccaMm.

AltHUKCa, XyOyajdapia ONMH TabiIuM Myaccacajapu-
HUHT MOJIMH-TEXHUK 0a3aCHHM MyCTaxKaMJall, SSHTH YKYB
OuHonapw, Tanabanap Typap *koinapw, JadopaTopusuiap Ba
3aMOHAaBHH TabIMM HH(QPATY3WIMacHHU 0apro >THIITA
KapaTuinaétral 9bpTHOOp €uuiap yuyH cU}aTIn TabIiuM
OJIMIII IMKOHUSTIAPUHY SIHAJa KEHTAWTUPMOK/IA.

Hykyc 0asnam nedazoauxa uncmumymu — UC10X0MIAPHUHE
Kopaxannosucmondaeu amanuii namusicacu

Byan Axxuanés Hommumarun Hykyc naBnaT menaroruka
HMHCTUTYTU MUCOJIUJA XaM SIKKOJI KYPHUII MyMKHUH.

KopakanmorucTonaa menaror Kaapiap TaHEpialrHUHT
TasHY MacKawJapuaaH Oupu OYiaraH MHCTUTYTHMHU3 OyTyH
V3WHUHT STHT'H TapaKKHET OOCKUYNTA KaJgaM KyHMOKAa.

WHcTuTyTaa 2 MUHT YpUHra MyJDKajUIaHTaH sHTU YKYyB
OMHOCHHUHT (hOHJaTaHUIITA TOMMIUPIIIUINN OYHUHT EPKUH
MHUCOMUIUp. Ma3Kkyp Jioliuxa YYyH JaBiaT OIOJUKETH
Xxyucobuaan 76 muaamapa cym maOnar axxpaTwia. STHru
OmHOMa 3aMOHABHII YKyB Ba Mabpy3a ayAuTOpHsIIapH,
3aMoHaBUi Jabopatopusanap, IT-mHKyOamms Mapkasw,
ax0opoT-pecypc MapkasH, perucrparop oducu Ba Oomika
3apyp UHGpaTy3wIManap TamKmI dTHIIH.

By — mryruaku starm OuHo amac. by — Kopakanmoructon
éuutapyHUHT  OWJIMM  OJIMIIM, 3aMOHABUH  KacOiapHH
STaJUTaIlli, WIMHH-TAAKUKOT OWJIaH NIyFyJUIAaHWIIM Ba ¥3
CATOXUATHHN pPYEOra YMKApPUIIN Yy4YyH SpaTWwiraH SHTH
UMKOHHUSTIIAP MAaKOHUJIUP.




ByryH nacTuTYTHMU3A 15 MUHTTA SKWH Tajnaba TaxCu
OJIa€TraHd XaM OJIMK TabJiuMra OyiraH Tanad Ba UMKOHH-
STIap KaHYaJIUK KeHraliraHuHY KypcaTaau.

bup BaxkTiap 0JMi MablyMOT OJMIIHU KUCTaraH €Luiap
VIyH WMKOHUATIAp dYeKJIaHTaH Oymran OYnca, OyryH
KopakannoruCTOHHUHI 3HI 4Y€KKa XyAy[Ulapuaard HKTH-
Jopiy €uuiap XaM Y3 BWIOATHIA 3aMOHABUM OJIMWA TabJIuUM
OJTMII, TaHJaraH kKacOu Oyiinda MyTaxaccuc OYIIHI UMKO-
HUSITUTA 3TA.

by V3rapuilHMHr WXTUMOMM axaMUATH HUXOATAA
katTta. UyHKM OJMH TabiuM Myaccacacu — (akaT JUIIIOM
OepamuraH maprox smac. Y WHCOHHHHT JyHEKapallnHU
UIAKJUTAHTUPAAM, YHUHT HHTEJJIEKTyal  CaJIOXUSATHHU
IOKCAJITHPaIH, SIHTH FosIap Ba TamabOycimapra Wyn oyanu.
AWHEKCa, TIeJaroruka WHCTUTYTH y4yH Oy MacbhbylusT
sHaga IOKCak. 3epo, OYryH HWHCTUTYT ayIUTOpHsUIapUaa
TabIuM oyiaéTraH €nutap sprara MakTabiapaa MUHTIA0
Oomanapra cabok OepaauraH, YIapHHUHT KajxOura OWiamM Ba
MabpudaT ypyFUHHA COYaIUTaH YCTOTIAPIHP.

lly mabHOIA, WHCTUTYTra KHPUTWIAETraH Xap Oup
WHBECTHLIMSIHA OM3 KelaKakka KHPHUTHIAETraH HHBECTHU-
s, 1e6 Omramus.

Hmxonusim 6op srcoida Hamudica 6y1a0u

TabnuMm coxacugard UCIOXOTIAPHUHT SiHA OUp MYXUM
KHUXATH — Enutapra Gpakat oMUl TabJIUM OJIHII dMac, OallKu
cudarii Ba 3aMOHaBHM OWINM ONWII WMKOHUSTHHU
sIpaTHIITra YCTYBOp aXxaMHsT OepriiaéTraHuaup.
nabopaTopusiap, pakKamiIH
texHonorusmap, [T-urdpary3mnma, XOpIDKHH — TabIuM
Myaccacajlapyu OMJIaH XaMKOPJIMK, aKaJeMHK MOOMIIINK Ba

Sluru  yKyB OuHonapwy,

WIMHMI TaKUKOTJIAD YYyH spaTWwiaéIraH LIapouTJiap
Oyrynrn Tanaba y4YyH SHTH WMKOHHUATIAD SIIUTHHA
OUMOKJA.

By xapaénna KopakaimorucToH EmIapuHUHT HMKO-
HUSTIApUHU KCHTaWTHPHII aloXyJa axaMHsIT KacO 3rTamu.
Xyayajna 3aMOHaBUH OJMH TabJIUM HHQPATY3WIMaCHHUHT
PUBOXJIAHUIIN CNUIAPHUHT ¥3 XyAyAWAa KOJNraH Xojjaa
cudaTiv TabINM OJUINWTA, KEHWHUYAIMK 3ca 3aMOHAaBHMA
OunrM Ba KacOWH KYHUKMAJIAPWHU FOPT paBHAKUTA ITyHAI-
TUPHUIINTA XU3MAT KUJIaIu.

JasnatuMu3 pax6apu Tabkuularanuiek, «Ora-onajaap
YuyH ¢ap3aHAuHM OJUH MABJIYMOTIH KWwinm d¢akart
0p3y 3Mac, IpuuIca OYJIaAUrad MaKcaara aijaanamn».

Mennmua, Oy ¢ukp Oyryn Kopakanrmorucronmaru
MUHITIA0 owmnanap XaéTujaa Y3WMHUHI amainuid udogacuHu
TONMOKJA.

Aneu mappanap — aneu Macvyausm

MycTtakwImuKHUHT 35 Hwimurn O0u3 ydyH Hadakar
O6ocnb yTuiraH WYIHM capXucod KHIMII, OajKh Kelrycu
Bazudanapuu Oenrnnad onuin Gypcaru Xamanp.

IIpe3augeHTHMHU3  HYTKHZJA KEIryCM YH  MWUIMK
«MUWLTAA HKCAJIHII JaBpW» OYININY TabKAIAHAA. STHTH
JIaBpHUHT OMPHHYM MMWUIMH JacTypu OMIMM Ba MalakaH!
MaMJjlakaT TapaKKUETUHUHI acOCHMl KaluTajura aiylaHTh-
pHUmra KapaTWwiraHd XaM TabIUM OJIUIA TypraH YIJIKaH
Bazudanapuu Oenrmnad Oepaan. IllyHuHraek, kenrycu
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rnmapna kamuga 10 Ta yauBepeuteTHu nyHEHUHT TOIT-
1000 Tanurura KUPUTHUII MaKCATH Ky HHIIIH.

by makcamnap OM3 — ONMH TabIUM TU3UMH BaKWILIApH
3MMMAaCHra XaM KaTTa MachyJIHsT FOKJIa 1.

Axununés Homuparn Hykyc naBmar mnemaroruka
WHCTUTYTH XKaMoacH OYyTyH SIpaTWITaH MMKOHUSATIAPHHUHT
KaJpura eTuo, yJIapHH IOKCaK HaTWKajiapra aiylaHTUPUIITHHA
V3WHHUHT 5HT MyXUM Baszudanapunad Oupw, ned Ommaam.

bu3 yuyH sHTM OWHONAp, 3aMOHABHA JTabOpaTOpHUsIIAp
Ba HMH(QpPaTy3WIMaapHUHT y3U HaTHXa 3Mac. ACOCHH
HaTWka — yjnapja TabiMM OJraH EUIHWHT OWINMIIH,
MyCTakun (ukpnaiiguran, Batan Takaupura naxigopink
XMCCH OWiaH simaiiuraH Ba 3aMOHaBHH KacOJIapHU
srajularaH eTyk MyTaxaccuc OyIu0 maxkuTaHUITHIHP.

IlyauHar yayH XaM OW3 memaror Kaapiap Taiépam
cuaTHHN sSHaja OIIUPHII, WIMHH-TAIKHUKOT HIUIAPUHH
PHBOXIIAHTHPHUIIL, XaNKapo XaMKOPJIMKHU KEHTaTHUpHIL,
Tanabanap y4yH 3aMOHABHH TabJIMM MYXUTHHH SIPATHII Ba
xap Oup EMHWHT WKTUAOPWHH pYEOra ymKapuin Hymmna
00p UMKOHHUATIApUMU3HH cadapbap sTamus.

Mycmakunnux — KenazNcaxkka uuiony

Vrris Gem MUK MYCTAKHIUIAK TApUXH OM3ra GHp
XaKUKATHU aHIJIaTAM: TapaKKMETHUHT SHI KaTTa Ky4H —
WHCOH, YHUHT OWJIMMHM, CaJIOXMATH, MeXHAaTH Ba Baranra
Oynran Mmyxab0aTuIup.

ByryH V36eKHCTOH SIHIM TapakKHET GOCKHYMIra Najuil
KagaMm Kyiimokma. by jkapaéuma TabiauM Ba HIM-(aH,
aliHuKca, Enuiap CaJOXMATHHH pYyEOra YMKApHII —Xaj
KWITyBUH aXaMHAT KacO TaH.

buz Oyrynrn éEnurapra spaTWiraH HMKOHHUSTIapra
Kapab, MYCTaKWUIMKHMHI OSHI OyIOK MeBacH HHMaja
SKAaHWHH KYPUIINMHU3 MYMKHH. Y — pKUH (QUKpIaiianraH,
OWMMM OJNWINTa WHTHIAAWTAH, OyHE OmimaH pakobar
KWINILTA KOJUP SHTY aBJIOAIHP.

[Mpe3uneHTHMH3 ¥3 HYTKHIA Kyaa KaTTa UIIOHY OMJIaH:
«bu3 0yryn keyarugan kywiumui. Hacu6 srca, sprara
OyHaaH XaM Kywin Oyaamu3», aes TabKuiaad. by
cy3nap xap OMpPHMH3 y4yH YJIKAaH HIIOHY Ba MacChbYIHAT
MaHOauaup.

Japxakukar,
SPUINWITAH HaTWKajdap OWIaH dYeKIaHHO KOJIMAcIuK,

OyryH KedarmjaH Ky@id Oymum —

JIONMO W3JIAHWII, SHIWIMKKA WHTWIMII Ba KeJaXKaK aBJOf
YUYH sIHaj1la MyCTaxKaM ITOH/IeBOP SIPATHII IEMaKHp.
AxuHné3 Hommmarm Hykyc JfaBmaT memaroruka
MHCTHTYTH ’KaMOacu XaM aHa IIy 33Ty Makcayiap iynnna —
OunMMiIM  aBJOA, Malakand Trejaroriap  Ba  SHrm
V36eKuCTOHHIHT MyHOCHO (DUIOHMIAPHHEY TapOUsIAIIIeK
mrapadui Ba3uaHu CHIKAAUIIAH a7I0 ATHIIIA TaBOM 3T IH.
3epo, MycTakWUIMK — Oy Owusra Oepuiran Oyiok
HEBMaTIWHA 3Mac, Oalkd YHHM acpaiml, MycTaxKamiyIall Ba
KENTYCH aBliojjiapra siHajga o00J, KyApaTin Ba (GapoBOH
V36eKHCTOHHM KOJLIMPHII MACYIIHATH XaMIUP.
SArona Baran, siroHa xajak 0yam0, siHru Xaér Ba
OyI0K KeJIasKaruMHU3HU OMprajaukaa 6apno 3Taiauk!
OptTumMu3 THHY, ocMOoHMMH3 Mycaddo, XaIKUMH3
(apoBoH, éntapuMu3 OMITUMITH Ba GaxTiu OyicuH!
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TABIYLY HAM TEXNIKALIQ ILIMLER
Fizika-matematika. Texnika. Informatika

UCh FAZALI INERTSIONAL - VISKOELASTIK REOLOGIK MODELNI QURISh
VA QOVUShQOQLIK PARAMETRINING HARORATGA BOG‘LIQLIGI TAHLILI
Ahmadov IThom Aktam o‘g‘li — tayanch doktorant
ilhomahmadov0516@gmail.com
Isomova Sabohat Islom gizi — tayanch doktorant
Navoiy davlat universiteti

MOCTPOEHME TPEX®A3HOI MHEPIIMOHHO-BSI3KOYIIPYTI'OM PEOJIOTMYECKOM MOJIEJIH
U AHAJIU3 TEMIIEPATYPHOM 3ABUCUMOCTH MAPAMETPA BSI3KOCTHU
AxmanoB MinxoM AKTaMOBHY — OOKMOPAHM
Hcomona Cadoxar UciioMoBHA — doxmopanm
Hasouiickuii cocyoapcmeennviil ynueepcumem

CONSTRUCTION OF A THREE-PHASE INERTIO-VISCOELASTIC RHEOLOGICAL MODEL
AND ANALYSIS OF TEMPERATURE DEPENDENCE OF THE VISCOSITY PARAMETER
Ahmadov Ilhom Aktamovich — doctoral student
Isomova Sabohat Islomovna — doctoral student
Navoi State University

Tayanch so‘zlar: reologik model, inertsional-viskoelastik muhit, relaksatsiya vaqti, qovushgoglik parametri, haroratga
bog‘liqlik, Arrenius tenglamasi.

Rezyume. Maqolada inertsional va viskoelastik xossalarga ega bo‘lgan murakkab reologik muhitlarni modellashtirish
masalasi ko‘rib chiqiladi. Tadqiqotda elastik prujina, qovushqoq dempfer va inertsional massadan iborat uch fazali gibrid
model qurilib, kuchlanish va deformatsiya o‘rtasidagi bog‘liglik differensial tenglama ko‘rinishida ifodalanadi.
Shuningdek, qovushqoqlik parametrining haroratga bog‘liqligi Arrenius tenglamalari asosida tahlil qilinadi. Model
reologik jarayonlarda harorat omilining so‘nish koeffitsientiga ta’sirini aniq baholash imkonini beradi.

KiroueBble cioBa: peoIoTniICCKass MOJCb, HHCPIHHUOHHO-BA3KOYIIpYTasaA Cpcaa, BpPEMs pellakCaluv, IapamMeTp
BSI3KOCTH, TEMIIEPATypHAas 3aBUCUMOCTh, YpaBHEHHE AppEeHUyca.

Pe3lome. B crathe paccmaTpuBaercs mpoOiemMa MOJESIUPOBAHMS CIIOKHBIX PEOJIOTUYECKUX Cpefl, O00JIagaroniux
WHEPLUOHHBIMH U BSI3KOYNIPYTMMH CBOMCTBaMH. B mccinenoBanuu crpoutcs tpexdasHas ruOpuaHas MoJesb, COCTOSIast
U3 yIpyrow Npy>KHHBI, BI3KOTO JieMidepa U UHEPLUOHHOI Macchbl, U BBIBOAUTCS AU(PEepeHIMaIbHOe ypaBHEHHE CBSI3H
HanpsbkeHus: u nedopmanun. Takke Ha oOcHOBe ypaBHeHHMi Appennyca n BOT ananmsupyercs TtemieparypHas
3aBUCUMOCTL IIapaM€Tpa BA3KOCTH. MOZ[CJ'IB TO3BOJIAET TOYHO OLCHUTH BJIHMAHHUEC TEMICPATYPHOTO (baKTopa Ha
K03(h(DULIMEHT 3aTyXaHUs B PEOJIOTHYECKUX TPOIeccax.

Key words: rheological model, inertio-viscoelastic medium, relaxation time, viscosity parameter, temperature
dependence, Arrhenius equation.

Summary. This paper addresses the modeling of complex rheological media possessing both inertial and viscoelastic
properties. In the study, a three-phase hybrid model consisting of an elastic spring, a viscous dashpot, and an inertial mass
is constructed, and a differential equation relating stress and strain is derived. Furthermore, the temperature dependence of
the viscosity parameter is analyzed based on the Arrhenius and VFT equations. The model enables an accurate evaluation

of the temperature factor's effect on the damping coefficient in rheological processes.

Kirish. Sanoat texnologiyalari, neft-kimyo, polimerlar
fizikasi hamda geodinamikada uchraydigan ko‘plab real
mubhitlar bir vaqtning o‘zida ham elastik, ham qovushqoq,
ham inertsional xossalarga ega [1]. An’anaviy klassik
reologik modellar (Masalan, Maksvell, Kelvin-Foygt yoki
Standard Chizigli Qattiq Jism modellari) ushbu munosa-
batlarni ifodalashda fagat deformatsiya va kuchlanishning
birinchi tartibli hosilalari bilan cheklanadi [2]. Birog yuqori
chastotali dinamik va tebranma yuklamalar ta’sirida
muhitning inertsional garshiligi va retardatsiya (kechikish)
jarayonlarini to‘liq hisobga olish uchun relaksatsion-
inertsional elementlarni parallel va ketma-ket birlash-
tiruvchi gibrid modellarni tadqiq qilish talab etiladi [3].

Ushbu tadgiqotning asosiy magsadi elastik prujina
(f3G;), gqovushqoq dempfer (f;u;) va inertsional massadan
(famy;) tashkil topgan uch fazali inertsional-viskoelastik
gibrid reologik modelning matematik tenglamasini qurish

hamda uning dinamik xossalarini tahlil gilishdan iborat.
Tadgiqgotning obyekti reologik retardatsiya xususiyatiga ega
inertsional-viskoelastik muhitlar bo‘lsa, uning predmeti
ushbu mubhitdagi kuchlanish va deformatsiya bog‘liqlik-
larini  hamda qovushgoglik koeffitsientining haroratga
bog‘liglik qonuniyatlarini aniqlashdir [4]. Muhit reologiya-
sida harorat omilining 0‘rni nihoyatda yuqori hisoblanadi.
Haroratning o°zgarishi muhitning ichki ishqa-
lanishi va qovushqoglik koeffitsientiga (f;u;) to‘g‘ridan-
to‘g‘ri ta’sir ko‘rsatib, tebranishlarning so‘nish koeffitsienti
hamda relaksatsiya vaqtini o‘zgartiradi [5], [6]. Shu
munosabat bilan, maqolada harorat o‘zgarishining reologik
parametrlarga ta’sirini tahlil qilish uchun Arrenius model-
laridan foydalanilgan [7].

Ushbu ishning ilmiy yangiligi va amaliy ahamiyati
shundaki, taklif etilayotgan uch fazali gibrid model
yordamida dinamik yuklamalar ta’sirida relaksatsiya va
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inertsional impuls berish jarayonlarini bir vagtda model-
lashtirish hamda harorat o‘zgarishi sharoitida muhitning
reologik xatti-harakatini anigrog bashorat gilish imkoniyati
yaratiladi [8].

Mavzuga oid adabiyotlar tahlili. Reologik muhitlarda
viskoelastik va inertsional xossalarni bir vagtda hisobga
olish murakkab dinamik va tebranma jarayonlarni tadqiq
qilishda muhim yo‘nalishlardan biridir. Klassik reologiyada
Maksvell hamda Kelvin-Foygt modellaridan  keng
foydalaniladi [1], [2]. Ushbu modellar materialning mos
ravishda relaksatsiya va retardatsiya (kechikish) xossalarini
alohida-alohida yoritib beradi. Birog yuqgori chastotali
tebranishlar va tez o‘zgaruvchi yuklamalar ta’sirida ushbu
klassik yondashuvlar muhitdagi inertsional garshilikni
to‘liq aks ettira olmaydi [3]. Ushbu muammoni hal etish
uchun ilmiy izlanishlarda viskoelastik elementlarga
inertsional (massa) parametrlarini parallel yoki ketma-ket
ulash orgali gibrid modellarni qurish konsepsiyasi ilgari
surilgan [4]. Bunday modellar muhitda to‘lqinlar tarqalishi
hamda tebranishlarning so‘nish koeffitsiyentini anigroq
baholash imkonini beradi.

Shu bilan birga, reologik jarayonlarda harorat omilining
ta’siri  ko‘plab  olimlar  tomonidan  o‘rganilgan.
Qovushqoqlik koeffitsiyentining haroratga bog‘ligligini
ifodalashda Arrenius modellaridan unumli foydalanib
kelinmogda [5], [6]. Birog, mavjud adabiyotlar tahlili shuni
ko‘rsatadiki, inertsional massaga ega bo‘lgan uch fazali
reologik modellar uchun govushqoglik parametrining
haroratga bog‘ligligi va uning reologik retardatsiya vaqtiga
ta’siri yetarlicha yaxlit tadqiq etilmagan. Adabiyotlardagi
ushbu ilmiy bo‘shligni to‘ldirish magsadida ushbu
macolada elastik prujina, govushqoq dempfer va inertsional
massa birlashtirilgan gibrid model taklif etiladi [7], [8].

Tadqigot metodologiyasi. Ushbu tadgigotda inertsional
hamda viskoelastik xususiyatlarni o‘zida mujassam etgan
uch fazali gibrid reologik modelni qurish uslubiyati
qo‘llanilgan. Model uchta asosiy elementdan tashkil
topgan: elastik prujina (f5G;), govushqoq dempfer (f;u;)
hamda inertsional massa (f,m;). Modelning struktura-
lanishi va ulanish prinsiplari:

S J

A omy,

1-chizma. 3-tartibli inertso-viskoelastik reologik
modelning mexanik sxemasi
Chap tarmoq (Maxwell  parametri): 1-rasmda
ko‘rsatilganidek, elastik prujina (f3G;) va qovushqoq
dempfer (fyu;) o‘zaro ketma-ket (series) ulangan. Ushbu

tarmoqda umumiy deformatsiya tezligi elementlar
deformatsiya tezliklarining yig‘indisiga teng:

. . . 1

Echap = €e T & = — 01 +—0; (1)

3G fimi
Ushbu munosabatdan chap tarmoqdagi kuchlanish oy
uchun quyidagi differensial tenglama hosil gilinadi:

o, + 2% flliz PR 2
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bu yerda T =2
f3G;
(retardatsiya) vaqti.
O‘ng tarmoq (Inertsional element): Inertsional massa
(famy;) chap tarmoqga parallel ravishda ulangan. Bu ele-
ment deformatsiyaning ikkinchi tartibli hosilasiga (tezla-

nishga) mutanosib qarshilik kuchlanishini hosil giladi:
62
mell at2 (3)
Gibrid reologlk tenglamaning  umumlashtirilishi:
Parallel ulanish qonuniyatiga ko‘ra umumiy kuchlanish
o=o0,+0, ga teng. Chap tarmoq tenglamasidagi o

— muhitning reologik relaksatsiya

2
o‘rniga ¢ — fomy; % ifodasi qo‘yilib, quyidagi differensial
tenglama keltirib chiqariladi

d3¢
o+ T fl.ul at + mell at2 + szmll 9t3 (4)
Reologlk retardatsiya jarayoniga harorat ta’sirini

baholash uchun qovushqoqlik parametri y;(T) haroratning
funksiyasi sifatida Kkiritiladi. Buning uchun Arreniusning
termodinamik modeli qo‘llaniladi:

i (T) = po exp (5—;) ®)
bu yerda p, — chegaraviy qovushqoglik, E, — aktivlanish
energiyasi, R — universal gaz doimiysi, T — mutlaq harorat
(K).

Tahlil va natijalar. Ushbu bo‘limda taklif etilgan uch
fazali gibrid reologik modelning analitik tahlili hamda
harorat omilining qovushqoglik parametri va relaksatsiya
vaqtiga ko‘rsatadigan ta’siri natijalari keltiriladi. Olingan
differensial tenglamadan ko‘rinib turibdiki, model bir
vaqtning o‘zida ham qovushqog-elastik relaksatsiyani,
ham inertsional qarshilikni hisobga oladi
d3¢

= fuli = 3t =+ fomy o 3e2 > ThHmss o ©)

Tenglamadagl r—% kattaligi relaksatsiya vaqtini

3Ui
ifodalaydi. Agarda inertsional massa f,m; — 0 bo‘lsa,
tenglama klassik Maksvell modeliga o‘tadi. Agarda elastik
modul f;G; - o bo‘lsa (r — 0), tenglama inertsional

oo
O'+T

elementli Kelvin-Foygt modeliga aylanadi. Bu holat
modelning umumlashgan xarakterga ega ekanligini
tasdiglaydi.  Qovushqgoqglik  parametrining  haroratga

bog‘liqligi (5) ko‘rinishida kiritilganda, relaksatsiya vaqti
7(T) ham haroratga bog‘liq funksiyaga aylanadi:
E
o(T) = ?’2‘2 exp( ) = Ty exp (R—“T) 7
Ushbu bog‘liglik asosida harorat T ortishi bilan w;(T)
va 7(T) giymatlarining eksponensial ravishda kamayishi
kuzatiladi.
1-jadval. Haroratning qovushqoglik parametri va
relaksatsiya vaqtiga ta’siri (nisbiy hisoblash natijalari)

Relaksat- Tebranishlar-
Harorat, | Qovushqgog- siva vagti ning so‘nish
(K) lik (Pa-s) | “Y2VAAH | yoeffitsient,
©) a(s)
293 .
(20 °C) Hmax Tmax Yuqori
(5%203(:) 0.58 - Uiax 0.58 - Tpax O‘rta
(8%503(:) 032 oy | 0.32 - Tyax Past
383 Keskin
(110 °C) 019 - x| 019~ T kamaygan




Tahlillar shuni ko‘rsatadiki, haroratning ko‘tarilishi
reologik muhitning yopishqoglik garshiligini kamaytiradi,

S . . a3 . .
bu esa uchinchi tartibli hosila rfzmlia—; a’zosining ta’sir

doirasini  qisqartiradi. Ogqibatda, yuqori haroratlarda
muhitning inertsional xossalari viskoelastik xossalariga
nisbatan ustunlik gila boshlaydi.

Xulosa va takliflar. Ushbu tadgigotda inertsional
hamda viskoelastik xususiyatlarni o‘zida mujassam etgan
uch fazali gibrid reologik model qurildi va uning haroratga
bog‘lig dinamik parametrlariga oid quyidagi asosiy ilmiy
xulosalar olindi: Modelning matematik asosi: Elastik
prujina (f3G;), qovushqoq dempfer (f;u;) va inertsional
massani (f,m;;) birga go‘llash orgali kuchlanish hamda
deformatsiya o‘rtasidagi bog‘liglikni ifodalovchi uchinchi
tartibli hosilali umumlashtirilgan differensial tenglama
keltirib chigarildi. Harorat ta’siri: Qovushgoglik koeffit-
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siyentining haroratga bog‘ligligi Arrenius modeli vositasida
kiritilishi natijasida, harorat ortishi bilan muhitning
relaksatsiya vaqti 7(T) eksponensial ravishda kamayishi
isbotlandi. Bu holat yuqori harorat sharoitida viskoelastik
so‘nish effektining susayib, inertsional omillarning ustunlik
qilishini ko‘rsatadi. Amaliy ahamiyati: Taklif etilgan model
polimer kompozitlar, yugori yopishgogli neft mahsulotlari
hamda tebranma yuklamalar ostida ishlovchi reologik
tizimlarda issiglik va dinamik rejimlarining o°zaro ta’sirini
anigroq bashorat qilish imkonini beradi. Taklif va
tavsiyalar: Mazkur modelni kelgusida chekli elementlar
usuli (FEM) yordamida sonli modellashtirish va tajriba
(eksperiment) natijalari bilan solishtirish tavsiya etiladi.
Haroratning o‘zgarishi bilan birga muhitning elastiklik
moduli G;(T) ning ham o‘zgarishini inobatga oluvchi
kengaytirilgan modellarni tadqiq qilish kelgusi ilmiy
izlanishlarning muhim yo‘nalishi bo‘lib xizmat qiladi.
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Tayanch so‘zlar: tikuv buyumlari, konstruksiyalash, texnologiya, loyihalash, ragamlashtirish, yengil sanoat, Kiyim
dizayni, ishlab chigarish jarayoni.

Rezyume. Magqolada tikuv buyumlarini konstruksiyalashda zamonaviy texnologiyalarning o‘rni va ahamiyati tahlil
gilingan. Tikuv buyumlarini konstruksiyalashning nazariy asoslari, ishlab chigarish jarayonida ragamlashtirishning
ahamiyati hamda innovatsion yondashuvlarning qo‘llanilishi yoritilgan. Zamonaviy texnologiyalar konstruksiyalash
jarayonining anigligini oshirish, mahsulot sifatini yaxshilash, ishlab chigarish muddatlarini gisqgartirish va korxonalarning
raqobatbardoshligini ta’minlashga xizmat qilishi ta’kidlangan.

KiroueBble cjioBa: IIBEHHBIE n3aeiivg, KOHCTPYUPOBAHUE, TCXHOJIOTHA, NPOCKTUPOBAHUEC, HI/I(prBI/ISa]_II/I)I, JICrKas
MIPOMBINUICHHOCTD, HHSaﬁH OJCKIBI, HpOH3BOZlCTBeHHBIﬁ mpo1uecc.

Pestome. B craThe pacCMOTPEHBI POJIb U 3HAUEHUE COBPEMEHHBIX TEXHOJIOTUI B KOHCTPYUPOBAHUU IIBEUHBIX U3JEIIHH.
OCBeH.IeHBI TCOPECTUYCCKHUEC OCHOBBI KOHCTPYUPOBAHUS IIBEHHBIX H3,H€J'II/II>1, 3HA4YCHUC L[I/I(prBI/ISaLII/II/I B MIPOU3BOACTBCHHOM
mnmponecce M NMPUMCHCHHUC MHHOBAIMOHHBIX IMOAXOAOB. OTMe‘IeHO, YTO COBPCEMCHHBIC TCEXHOJOI'MH CHOCO6CTBYIOT
MOBBIIICHUIO TOYHOCTHU TIIpoHECCa KOHCTPYHUPOBAHUSA, YIYYHICHHIO KadeCTBa MNPOAYKOHWH, COKpPAIICHHUIO CpPOKOB
MIPpOU3BOACTBA U MMOBBIIICHUTIO KOHKypeHTOCHOCO6HOCTI/I Hpe}:[HpI/ISITHfl.

Key words: garment products, construction, technology, design, digitalization, light industry, clothing design,
production process.

Summary. The article examines the role and importance of modern technologies in the construction of garments.
The theoretical foundations of garment construction, the significance of digitalization in the production process, and
the application of innovative approaches are discussed. It is emphasized that modern technologies contribute to increasing
the accuracy of the construction process, improving product quality, reducing production time, and enhancing the

competitiveness of enterprises.

Kirish. Yengil sanoat mamlakat igtisodiyotining muhim
tarmoglaridan biri hisoblanadi. Ushbu sohaning rivojlanishi
aholini sifatli va zamonaviy kiyim-kechak mahsulotlari
bilan ta’minlashga xizmat qiladi. Bozor munosabatlarining
rivojlanishi, iste’molchilarning talab va ehtiyojlarining
o‘zgarishi hamda mahsulotlar sifatiga bo‘lgan talabning
ortib borishi tikuv sanoatida yangi texnologiyalarni joriy
etishni taqozo etmoqgda. Aynigsa, tikuv buyumlarini
konstruksiyalash  jarayonini takomillashtirish  bugungi
kunda dolzarb masalalardan biri hisoblanadi.

Konstruksiyalash jarayoni kiyim ishlab chigarishning
eng muhim bosqichlaridan biri bo‘lib, tayyor mahsulotning
sifati, qulayligi va tashqi ko‘rinishi aynan ushbu bosqichda
belgilanadi. An’anaviy konstruksiyalash usullari uzoq vaqt
davomida amaliyotda qo‘llanilgan bo‘lsa-da, zamonaviy
texnologiyalar rivojlanishi natijasida mazkur jarayon
sezilarli darajada o‘zgarmoqda. Raqamli texnologiyalar
yordamida konstruksiyalash ishlarini yanada anigq va
samarali tashkil etish imkoniyati yaratilmoqda [12].

Asosiy gism. Tikuv buyumlarini konstruksiyalash inson
gavdasi o‘lchamlarini o‘rganish, kiyim shaklini yaratish va
uning detallarini aniqlash bilan bog‘liq murakkab jarayon
hisoblanadi. Ushbu jarayon natijasida kiyimning asosiy va
yordamchi  gismlarining chizmalari ishlab chigiladi.
Konstruksiyalash jarayonining asosiy magsadi inson tanasi
tuzilishiga mos, estetik jihatdan jozibador va foydalanishda
qulay bo‘lgan mahsulot yaratishdan iboratdir. Tikuv
buyumlarini konstruksiyalash yengil sanoatning muhim

yo‘nalishlaridan biri bo‘lib, u kiyim ishlab chiqarishning
ilmiy va amaliy asoslarini o‘zida mujassamlashtiradi.
Konstruksiyalash jarayonida inson gavdasining o‘lchamlari,
tana proporsiyalari va kiyimning vazifasi hisobga olinadi.
Kiyim konstruksiyasini yaratishda antropometriya fanining
ma’lumotlaridan keng foydalaniladi, chunki inson
tanasining of‘lchamlari va shakli tayyor mahsulotning
qulayligi hamda funksionalligini  belgilovchi asosiy
omillardan hisoblanadi. Kiyimning inson tanasiga mos
kelishi uning estetik ko‘rinishini ta’minlash bilan bir
gatorda, undan foydalanish jarayonidagi qulaylikni ham
belgilaydi [9].

Kiyim konstruksiyasi inson gavdasining anatomik
xususiyatlari, harakat erkinligi va kiyimning funksional
vazifalarini hisobga olgan holda ishlab chigiladi. Shu
sababli konstruksiyalash jarayoni nafagat texnik, balki
ergonomik va estetik jihatlarni ham o‘z ichiga oladi.
Zamonaviy ishlab chigarish sharoitida ushbu talablarni
to‘liq bajarish uchun innovatsion texnologiyalardan
foydalanish zarurati ortib bormoqgda. Konstruksiyalash
nazariyasining asosini inson gavdasi va kiyim o‘rtasidagi
o‘zaro bog‘liglik tashkil etadi. Har qanday kiyim modeli
avvalo insonning fiziologik va anatomik xususiyatlariga
mos bo‘lishi kerak. Inson tanasi doimo harakatda
bo‘lganligi sababli kiyim konstruksiyasida harakat
erkinligini ta’minlovchi konstruktiv qo‘shimchalar nazarda
tutiladi. Ushbu qo‘shimchalar kiyimning vazifasi, ishlatilish
sharoiti va model xususiyatlariga garab belgilanadi. Shu



mailto:akjakinberdimbetova@gmail.com

jihatdan konstruksiyalash jarayoni ilmiy yondashuvni talab
qgiladigan murakkab va ko‘p bosqichli jarayon hisoblanadi.

Tikuv buyumlarini konstruksiyalash jarayonida Kkiyim-
ning shakli, silueti va alohida qismlarining o‘zaro mutano-
sibligi muhim ahamiyatga ega. Kiyimning konstruktiv
tuzilishi uning tashqi ko‘rinishi bilan bevosita bog‘liq
bo‘lib, mahsulotning estetik xususiyatlarini belgilaydi. Shu
sababli konstruksiyalash jarayonida texnik talablar bilan bir
qatorda badiiy talablar ham e’tiborga olinadi. Kiyimning
shakli, proporsiyasi va detallarining joylashuvi mahsulot-
ning umumiy ko‘rinishini shakllantiradi. Tikuv buyumlarini
konstruksiyalash jarayoni dizayn va texnologiya bilan
chambarchas bog‘liqdir. Kiyim modeli yaratilgandan so‘ng
uning konstruktiv yechimlari ishlab chigiladi va ishlab
chigarish imkoniyatlariga moslashtiriladi. Aynan shu
bosgichda zamonaviy texnologiyalar mahsulotning sifat
ko‘rsatkichlarini oshirishga xizmat qiladi.

Konstruksiyalashning  nazariy asoslari  kiyimning
vazifasiga qarab turli yondashuvlarni ham o‘z ichiga oladi.
Kundalik, sport, maxsus yoki ishlab chigarish kiyimlari
uchun konstruktiv yechimlar bir-biridan farq giladi. Har bir
kiyim turi o‘zining funksional xususiyatlariga ega bo‘lib,
bu holat konstruksiya yaratish jarayonida albatta hisobga
olinadi. Masalan, kundalik kiyimlarda qulaylik va estetik
ko‘rinish muhim bo‘lsa, maxsus Kkiyimlarda himoya
xususiyatlari va foydalanish sharoitlariga moslik asosiy
o‘rinni egallaydi [10].

Kiyim konstruksiyasini ishlab chigishda materiallarning
xususiyatlari ham katta ahamiyatga ega. Matoning galinligi,
cho‘ziluvchanligi, zichligi va boshqa fizik-mexanik
xususiyatlari konstruktiv yechimlarni tanlashga ta’sir
ko‘rsatadi. Turli materiallardan tayyorlangan kiyimlar
uchun bir xil konstruktiv yechimlarni qo‘llash har doim
ham kutilgan natijani bermaydi. Shu sababli konstruksiya-
lash jarayonida mato xususiyatlarini hisobga olish ilmiy
asoslangan yondashuvlardan biri hisoblanadi.

Nazariy jihatdan konstruksiyalash jarayoni bir necha
bosqichlarni o°‘z ichiga oladi. Dastlab inson gavdasi
o‘lchamlari aniqlanadi, keyinchalik asosiy konstruksiya
ishlab chigiladi va undan so‘ng model xususiyatlariga mos
ravishda konstruktiv = o‘zgartirishlar kiritiladi. Ushbu
bosgichlarning har biri tayyor mahsulot sifatiga bevosita
ta’sir ko‘rsatadi. Konstruksiyalash jarayonining to‘g‘ri
tashkil etilishi kiyimning inson tanasiga mos Kkelishini,
undan foydalanishdagi qulayligini va uzoq muddat xizmat
qilishini ta’minlaydi. Hozirgi vaqtda tikuv buyumlarini
konstruksiyalashda ilmiy yondashuvlarning ahamiyati
tobora ortib bormoqda. Kiyim ishlab chigarishda zamo-
naviy texnologiyalardan foydalanish konstruksiyalash
jarayonining aniqgligini oshirish, vaqt sarfini kamaytirish va
mahsulot sifatini yaxshilash imkonini bermoqda. Biroq
konstruksiyalashning nazariy asoslari o‘z ahamiyatini
yo‘qotmaydi, chunki har qanday zamonaviy texnologiya
inson gavdasining anatomik xususiyatlari, antropometrik
ma’lumotlar va kiyim yaratishning fundamental tamoyil-
lariga tayanadi [7].

Zamonaviy texnologiyalarning tikuv sanoatidagi o‘rni.
Tikuv buyumlarini konstruksiyalash jarayoni yengil sano-
atning eng muhim bosgichlaridan biri hisoblanadi. Mazkur
bosgichda kiyimning shakli, konstruktiv yechimlari, alohida
detallarining o‘zaro joylashuvi va inson gavdasiga mosligi
aniqlanadi. Tayyor mahsulotning sifati ko‘p jihatdan aynan
konstruksiyalash jarayonining to‘g‘ri tashkil etilishiga
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bog‘liq bo‘lganligi sababli ushbu bosqichda zamonaviy
texnologiyalardan foydalanish alohida ahamiyat kasb etadi.

An’anaviy konstruksiyalash usullarida andozalar asosan
qo‘lda tayyorlangan va barcha hisob-kitoblar konstruktor
tomonidan bajarilgan. Bu esa ko‘p vaqt talab gilgan hamda
ayrim hollarda hisob-kitoblardagi xatolarning yuzaga
kelishiga sabab bo‘lgan. Axborot texnologiyalarining rivoj-
lanishi natijasida konstruksiyalash jarayonida kompyuter
texnologiyalaridan foydalanish imkoniyatlari kengaydi.
Natijada andozalarni yaratish, ularni tahrirlash va turli
o‘lchamlarga moslashtirish jarayonlari ancha soddalashdi.
Zamonaviy texnologiyalar konstruksiyalash jarayonining
anigligini oshirishga xizmat qiladi. Kompyuter dasturlari
yordamida inson gavdasi o‘lchamlarini qayta ishlash,
konstruktiv chizmalarni yaratish va ularga o‘zgartirishlar
kiritish gisga vaqt ichida amalga oshiriladi. Bu esa
kiyimning inson tanasiga mosligini yaxshilash va mahsulot
sifatini oshirish imkonini beradi [2].

Konstruksiyalashda  zamonaviy  texnologiyalardan
foydalanish mahsulotni ishlab chigarishga tayyorlash
muddatini gisqartirishga ham yordam beradi. Yangi
modellarni  yaratish va mavjud Kkonstruksiyalarni
takomillashtirish jarayonlari tezlashadi. Shu bilan birga,
elektron shaklda saglanadigan andozalar va konstruktorlik
hujjatlaridan gayta foydalanish imkoniyati yaratiladi.
Bugungi kunda zamonaviy texnologiyalar konstruksiyalash
jarayonini ishlab chigarishning boshga bosgichlari bilan
uzviy bog‘lash imkonini bermoqda. Konstruksiyalash
bosqichida  tayyorlangan = ma’lumotlardan  keyingi
texnologik operatsiyalarda foydalanilishi ishlab chigarish
jarayonining izchilligini ta’minlaydi. Bu esa vaqt va mehnat
sarfini kamaytirish bilan bir gatorda, tayyor mahsulot
sifatining barqarorligini ta’minlashga ham xizmat qiladi.

Tikuv  buyumlarini  loyihalashda  ragamlashtirish
jarayoni. Ragamlashtirish ishlab chiqgarishning muhim
yo‘nalishlaridan biri bo‘lib, u tikuv sanoatida ham keng
go‘llanilmoqda. Konstruksiyalash jarayonining ragamlash-
tirilishi ma’lumotlarni elektron shaklda saqlash va qayta
ishlash imkonini beradi. Bu esa loyihalash bosgichlarida
yuzaga kelishi mumkin bo‘lgan xatolarni kamaytiradi.
Elektron ma’lumotlar bazalaridan foydalanish konstruk-
torlarga avval yaratilgan modellar va o‘lchamlar bilan
ishlash imkoniyatini beradi. Natijada yangi mahsulotlarni
ishlab chigish jarayoni tezlashadi. Ragamli muhitda ishlash
ishlab chigarishning moslashuvchanligini oshirib, bozor
talablariga tez javob gaytarish imkonini yaratadi.

Shuningdek, ragamlashtirish mahsulot haqidagi ma’lu-
motlarni saglash va almashish jarayonlarini ham sodda-
lashtiradi. Bu esa korxona faoliyatining samaradorligini
oshirishda muhim omillardan biri hisoblanadi. Bugungi
kunda tikuv buyumlarini loyihalash va konstruksiyalash
jarayonlari tobora ko‘proq ragamli texnologiyalar asosida
tashkil etilmogda. Ragamlashtirishning asosiy magsadi
ishlab chiqarish jarayonlarini optimallashtirish, ma’lumotlar
bilan ishlashni soddalashtirish hamda loyihalash bosgich-
larining anigligini oshirishdan iboratdir. Ragamli texnolo-
giyalarni qo‘llash natijasida ma’lumotlarni qayta ishlash
tezligi ortib, loyihalash jarayonining samaradorligi oshadi
[8].

Tikuv  buyumlarini loyihalashda katta hajmdagi
ma’lumotlar bilan ishlash talab etiladi. Inson gavdasi
o‘lchamlari, andozalar, konstruktiv chizmalar, model
xususiyatlari va texnologik ma’lumotlarning barchasi




yagona tizimda saglanishi va qayta ishlanishi zarur.
Ragamlashtirish aynan ushbu jarayonlarni samarali tashkil
etish imkonini beradi. Elektron ma’lumotlar bazalaridan
foydalanish kerakli axborotni gisga vaqt ichida topish, uni
tahrirlash va yangilash imkoniyatini yaratadi.

Ragamlashtirish  loyihalash  jarayonida  axborot
almashinuvi samaradorligini ham oshiradi. Kiyim modelini
yaratishda konstruktor, texnolog va dizayner o‘rtasidagi
hamkorlik muhim ahamiyatga ega. Elektron shakldagi
ma’lumotlardan  foydalanish ~ mutaxassislar  o‘rtasida
ma’lumot almashish jarayonini yengillashtiradi hamda
loyihalash ishlarining uzviyligini ta’minlaydi. Natijada
yangi mahsulotlarni ishlab chigish va ishlab chigarishga
tayyorlash uchun sarflanadigan vaqt gisqaradi.

Ragamli texnologiyalar yordamida yaratilgan andozalar
va konstruktiv chizmalarni uzoq muddat saglash hamda
ulardan qayta foydalanish imkoniyati mavjud. An’anaviy
usullarda qog‘oz shaklida saqlanadigan hujjatlar vaqt
o‘tishi bilan yarogsiz holga kelishi yoki yo‘qolishi mumkin.
Elektron ma’lumotlarni saqlash esa bunday muammolar-
ning oldini olishga yordam beradi. Bundan tashqgari, zarurat
tug‘ilganda avval yaratilgan modellarga o°‘zgartirishlar
kiritish va ularni yangi mahsulotlar ishlab chigishda
qo‘llash imkoniyati yaratiladi [3].

Tikuv buyumlarini loyihalashda ragamlashtirish ishlab
chigarishning moslashuvchanligini oshirishga ham xizmat
qiladi. Zamonaviy bozor sharoitida iste’molchilarning
talablari tez-tez o‘zgarib turadi va yangi modellarni qisqa
muddatlarda ishlab chiqish zarurati yuzaga keladi. Ragamli
texnologiyalar yordamida konstruktiv o‘zgartirishlarni tez
amalga oshirish, yangi modellarni ishlab chigish va ularni
ishlab chiqgarishga joriy etish jarayoni ancha soddalashadi.
Ragamlashtirishning yana bir muhim jihati ma’lumot-
larning aniqligi va ishonchliligini ta’minlashdan iboratdir.
Elektron tizimlar yordamida bajariladigan hisob-kitoblar
inson omili bilan bog‘liq ayrim xatolarni kamaytirish
imkonini beradi. Konstruktiv parametrlarni gayta hisoblash,
o‘lchamlarni o‘zgartirish va andozalarni moslashtirish
jarayonlari aniq va tizimli ravishda amalga oshiriladi. Bu
esa tayyor mahsulot sifatining yaxshilanishiga ijobiy ta’sir
ko‘rsatadi.

Tikuv buyumlarini loyihalash jarayonining ragam-
lashtirilishi ishlab chigarishning boshga bosgichlari bilan
o‘zaro bog‘liglikni mustahkamlaydi. Loyihalash bosqichida
yaratilgan ma’lumotlardan keyingi texnologik jarayonlarda
foydalanish imkoniyati yaratiladi. Natijada ishlab chigarish
jarayonlari o‘rtasidagi uzviylik ta’minlanib, ma’lumotlarni
gayta kiritish zarurati kamayadi. Bu esa vaqt va mehnat
resurslaridan samarali foydalanishga yordam beradi [6].

Shuningdek, ragamlashtirish  korxona  faoliyatini
rejalashtirish va boshqarish jarayonlariga ham ijobiy ta’sir
ko‘rsatadi. Elektron ma’lumotlardan foydalanish ishlab
chiqarish ko‘rsatkichlarini tahlil qilish, mavjud ma’lumot-
larni tizimlashtirish va kelgusidagi faoliyatni rejalashtirish
imkoniyatlarini kengaytiradi. Ma’lumotlarning tartibli
saglanishi korxona faoliyatining samaradorligini oshirishga
xizmat giladi. Bugungi kunda tikuv sanoatining rivojlanishi
ko‘p jihatdan raqamli texnologiyalarni joriy etish darajasi
bilan bog‘liq. Raqamlashtirish ishlab chiqgarishning
zamonaviy talablariga moslashish, mahsulot sifatini
yaxshilash va yangi modellarni ishlab chigish jarayonlarini
takomillashtirish uchun zarur sharoit yaratadi. Shu sababli
tikuv buyumlarini loyihalashda ragamlashtirish jarayoni
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nafaqat texnologik yangilanishning muhim yo‘nalishi, balki
ishlab chigarish samaradorligini oshirishning asosiy
omillaridan biri sifatida ham e’tirof etiladi [4].
Konstruksiyalash jarayonida innovatsion yondashuvlar.
Zamonaviy tikuv sanoatida innovatsion yondashuvlar
tobora muhim ahamiyat kasb etmoqda. Konstruksiyalash
jarayonida yangi texnologik yechimlardan foydalanish
mahsulotning sifat ko‘rsatkichlarini yaxshilash imkonini
beradi. Innovatsiyalar yordamida kiyimning shakli,
qulayligi va estetik xususiyatlarini yanada takomillashtirish
mumkin.  Bugungi  kunda ishlab  chigaruvchilar
iste’molchilar talablarini chuqur o‘rganishga va shu asosda
yangi konstruktiv yechimlar yaratishga intilmogda. Bu esa
mahsulotlarning raqobatbardoshligini oshirishga xizmat

giladi.  Zamonaviy  texnologiyalar  konstruktorlarga

murakkab modellar ustida ishlash va ularni gisqa

muddatlarda ishlab chigish imkoniyatini bermoqda.
Konstruksiyalash jarayonida go‘llanilayotgan

innovatsion usullar nafagat mahsulot sifatini yaxshilaydi,
balki ishlab chigarish xarajatlarini ham kamaytirishga
yordam beradi. Natijada korxonalarning igtisodiy samara-
dorligi ortadi va ishlab chigarish jarayonlari yanada
takomillashadi. Tikuv buyumlarini konstruksiyalashda
innovatsion yondashuvlarning asosiy magsadi ishlab
chigarish  samaradorligini  oshirish, mahsulot sifatini
yaxshilash va iste’molchilar ehtiyojlariga mos mahsulotlar
yaratishdan iboratdir. Zamonaviy sharoitda kiyim-kechak
mahsulotlariga bo‘lgan talabning ortib borishi, modaning
tez sur’atlarda o‘zgarishi hamda bozor raqobatining
kuchayishi konstruksiyalash jarayonini doimiy ravishda
takomillashtirib borishni talab etmogda. Shu sababli
korxonalar ishlab chigarishning barcha bosgichlarida
innovatsion texnologiyalar va yangi Yyondashuvlardan
foydalanishga intilmogda [5].

Konstruksiyalash jarayonida innovatsion yondashuvlar,
avvalo, ilmiy va texnologik yutuglarni amaliyotga joriy
etish bilan bog‘liqdir. Zamonaviy texnologiyalar yordamida
konstruksiyalash jarayonining anigligini oshirish, yangi
modellarni ishlab chigish muddatini qisgartirish va
mahsulot sifatini yaxshilash imkoniyati yaratilmogda. Bu
esa ishlab chigaruvchilarga bozor talablariga tezkor
moslashish va yangi mahsulotlarni gisqa muddatlarda
ishlab chigarishga joriy etish imkonini beradi.

Innovatsion yondashuvlarning muhim jihatlaridan biri
inson omilini hisobga olgan holda mahsulot yaratish
hisoblanadi. Kiyim konstruksiyasini ishlab chigishda inson
tanasining antropometrik va ergonomik xususiyatlarini
chuqur o‘rganish mahsulotning qulayligi va funksionalligini
ta’minlashga xizmat qiladi. Zamonaviy konstruksiyalash
jarayonida inson gavdasi o‘lchamlari, tana proporsiyalari va
harakat erkinligi bilan bog‘liq omillarga alohida e’tibor
garatilmoqda. Bu esa tayyor mahsulotning inson tanasiga
mosligini yaxshilash imkonini beradi.

Konstruksiyalashda innovatsion yondashuvlarning yana
bir muhim yo‘nalishi loyihalash jarayonini raqamli
texnologiyalar bilan uyg‘unlashtirishdan iboratdir. Elektron
ma’lumotlardan  foydalanish, konstruktiv chizmalarni
ragamli shaklda yaratish va saglash, mavjud modellarni
takomillashtirish imkoniyatlari konstruktorlarning ishini
ancha  yengillashtirmoqda.  Ragamli  texnologiyalar
yordamida bir necha variantdagi konstruktiv yechimlarni
ishlab chiqish va ularni o‘zaro taqqoslash imkoniyati paydo
bo‘lmoqda. Innovatsion yondashuvlar mahsulotni yaratish




jarayonida vaqt va resurslardan ogilona foydalanishga ham
xizmat giladi. Konstruksiyalash jarayonining takomilla-
shuvi ishlab chigarishdagi ortigcha vaqt sarfini kamaytiradi,
ayrim texnologik operatsiyalarni soddalashtiradi va ishlab
chiqgarish jarayonining samaradorligini oshiradi. Natijada
korxonalar kamroqg xarajat evaziga sifatli mahsulot ishlab
chigarish imkoniyatiga ega bo‘ladilar [1].

Tikuv  buyumlarini  konstruksiyalashda innovatsion
yondashuvlar yangi modellarni yaratish imkoniyatlarini
ham kengaytirmoqda. Zamonaviy texnologiyalar yordamida
murakkab konstruktiv yechimlarga ega bo‘lgan modellarni
ishlab chigish va ularni amaliyotga joriy etish ancha
osonlashdi. Bu esa ishlab chigaruvchilarga assortimentni
kengaytirish va iste’molchilarning turli ehtiyojlarini
gondirish imkonini beradi.

Bozor igtisodiyoti sharoitida mahsulotning raqobat-
bardoshligi ko‘p jihatdan uning sifati va zamonaviy
talablarga mosligi bilan belgilanadi. Shu sababli kon-
struksiyalash jarayonida innovatsion yondashuvlardan foy-
dalanish korxonalar uchun muhim strategik ahamiyatga
ega. Yangi texnologik yechimlar mahsulotning estetik
ko‘rinishini yaxshilash, foydalanish qulayligini oshirish va
ishlab chiqarish samaradorligini ta’minlashga xizmat qiladi.

Innovatsion  yondashuvlarning amaliy  ahamiyati
shundan iboratki, ular konstruksiyalash va ishlab chiqgarish
jarayonlari o‘rtasidagi  bog‘liglikni  mustahkamlaydi.
Konstruksiyalash bosgichida yaratilgan yangi yechimlar
keyingi texnologik jarayonlarning samarali tashkil etilishiga
yordam beradi. Natijada ishlab chiqgarishdagi ayrim
kamchiliklarning oldi olinadi va tayyor mahsulot sifatining
bargarorligi  ta’minlanadi.  Shuningdek, innovatsion
yondashuvlar korxonalarning igtisodiy samaradorligini
oshirishga ham xizmat giladi. Ishlab chigarish jarayonlari-
ning takomillashuvi mehnat unumdorligining oshishiga,
vagt sarfining kamayishiga va mavjud resurslardan samarali
foydalanishga imkon yaratadi. Bu esa korxonalarning bozor
sharoitidagi ragobatbardoshligini mustahkamlashda muhim
omillardan biri hisoblanadi.

Shunday qilib, tikuv buyumlarini konstruksiyalash
jarayonida innovatsion yondashuvlardan foydalanish
zamonaviy ishlab chigarishning muhim talablaridan biri
hisoblanadi. Innovatsion texnologiyalar va yangi konstruk-
tiv yechimlar mahsulot sifatini yaxshilash, ishlab chigarish
samaradorligini oshirish, iste’molchilar talablariga mos
mahsulotlar yaratish hamda korxonalarning iqtisodiy
rivojlanishini ta’minlashda muhim o‘rin tutadi. Shu sababli
tikuv sanoatida konstruksiyalash jarayonini innovatsion
asosda rivojlantirish va zamonaviy yondashuvlarni keng
joriy etish istigbolli yo‘nalishlardan biri hisoblanadi [7].

Xulosa. Tikuv buyumlarini konstruksiyalashda zamo-
naviy texnologiyalardan foydalanish yengil sanoatning
rivojlanishida muhim omil hisoblanadi. Ragamlashtirish,
kompyuter texnologiyalaridan foydalanish va innovatsion
yondashuvlarni joriy etish konstruksiyalash jarayonining
samaradorligini  oshirishga xizmat qiladi. Zamonaviy
texnologiyalar mahsulot sifatini yaxshilash, ishlab chigarish
muddatlarini qgisqgartirish va korxonalarning ragobatbar-
doshligini  oshirish imkonini bermogda. Shu sababli
kelgusida tikuv sanoatida zamonaviy texnologiyalardan
foydalanish ko‘lami yanada kengayib borishi kutiladi.

Magolada ko‘rib chiqilgan masalalar shuni ko‘rsatadiki,
tikuv buyumlarini konstruksiyalash jarayoni yengil sano-
atning eng muhim bosqichlaridan biri bo‘lib, tayyor
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mahsulotning sifati, qulayligi va funksional xususiyatlari
ko‘p jihatdan aynan ushbu bosqichga bog‘ligdir. Kon-
struksiyalash jarayonini ilmiy asosda tashkil etish, inson
gavdasining antropometrik xususiyatlarini hisobga olish
hamda zamonaviy texnologiyalardan ogilona foydalanish
sifatli va ragobatbardosh mahsulotlar yaratishning muhim
shartlaridan  hisoblanadi. Tadgigot davomida tikuv
buyumlarini konstruksiyalashning nazariy asoslari, zamo-
naviy texnologiyalarning tikuv sanoatidagi o‘rni, loyihalash
jarayonida ragamlashtirishning ahamiyati va innovatsion
yondashuvlarning amaliy natijalari  tahlil  qilindi.
O‘rganilgan ma’lumotlar shuni ko‘rsatadiki, zamonaviy
texnologiyalar konstruksiyalash jarayonining aniqligini
oshirish, ma’lumotlar bilan ishlashni soddalashtirish va
yangi modellarni ishlab chigish jarayonini takomillashtirish
imkonini beradi [11].

Ragamli texnologiyalarning ishlab chigarishga joriy
etilishi ma’lumotlarni elektron shaklda saqlash, qayta
ishlash va ulardan samarali foydalanish imkoniyatlarini
kengaytirmoqda.  Elektron  ma’lumotlar  bazalaridan
foydalanish konstruktorlarga avval yaratilgan modellar va
andozalardan gayta foydalanish, zarur hollarda ularga
o‘zgartirishlar kiritish va yangi mahsulotlarni qisqa
muddatlarda ishlab chigish imkonini yaratadi. Bu esa ishlab
chigarishning moslashuvchanligini oshirishga va bozor
talablariga tezkor javob gaytarishga xizmat giladi.

Konstruksiyalash jarayonida innovatsion yondashuv-
lardan foydalanish mahsulot sifatining yaxshilanishiga ham
jjobiy ta’sir ko‘rsatadi. Zamonaviy texnologiyalar
yordamida kiyimning konstruktiv yechimlarini takomillash-
tirish, uning inson tanasiga mosligini oshirish va estetik
ko‘rsatkichlarini yaxshilash imkoniyati paydo bo‘lmoqda.
Natijada iste’molchilarning ehtiyojlarini qondira oladigan,
sifatli va zamonaviy mahsulotlarni yaratish uchun zarur
sharoit yuzaga keladi. Shuningdek, zamonaviy texnolo-
giyalar ishlab chiqgarish jarayonlarining samaradorligini
oshirishda muhim ahamiyatga ega. Ular vagt va mehnat
resurslaridan samarali foydalanish, ayrim texnologik
operatsiyalarni soddalashtirish hamda ishlab chigarish
jarayonining uzviyligini ta’minlash imkonini beradi. Bu esa
korxonalarning iqtisodiy ko‘rsatkichlarini yaxshilash va
ishlab chigarish xarajatlarini optimallashtirishga xizmat
giladi [5].

Bugungi kunda yengil sanoatning rivojlanishi ko‘p
jihatdan ilmiy-texnik taraggiyot va innovatsion texnolo-
giyalarning joriy etilish darajasi bilan belgilanmogda. Tikuv
buyumlarini konstruksiyalashda zamonaviy texnologiya-
lardan foydalanish nafagat ishlab chigarish samaradorligini
oshiradi, balki korxonalarning  ragobatbardoshligini
mustahkamlash,  mahsulot  sifatini  yaxshilash  va
iste’molchilarning ortib borayotgan talablarini qondirish
uchun ham muhim omil hisoblanadi.

Shunday qilib, tikuv buyumlarini konstruksiyalashda
zamonaviy texnologiyalarni qo‘llash yengil sanoatni
rivojlantirishning muhim yo‘nalishlaridan biri bo‘lib,
konstruksiyalash jarayonining takomillashuviga, mahsulot
sifatining oshishiga va ishlab chigarish samaradorligining
ortishiga xizmat giladi.

Kelgusida ragamlashtirish jarayonlarining kengayishi va
innovatsion texnologiyalarning yanada rivojlanishi tikuv
sanoatida yangi imkoniyatlarni yuzaga Keltirishi hamda
zamonaviy, sifatli va ragobatbardosh mahsulotlar ishlab
chigarish uchun mustahkam asos yaratishi kutiladi.
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CTATUCTHYECKOE MOJAEJIUPOBAHUE BPEMEHU BECIEPEBOMHOM
PABOTBI YCTPOMCTBA B YCJOBUSX HEIIOJHBIX BBIBOPOK
Mypoaosa Illaxonat CaapuaanHoBHa — crmadxcép npenodasamend
TawkeHmCcKUll XUMUKO-mexHoaA02u4eCKUull UHCmumym

STATISTICAL MODELING OF DEVICE UPTIME UNDER INCOMPLETE SAMPLE CONDITIONS
Murodova Shakhodat Sadriddinovna — trainee teacher
Tashkent Institute of Chemical Technology

Tayanch so‘zlar: to‘xtovsiz ishlash muddati, to‘la bo‘lmagan tanlanma, haqiqatga maksimal o‘xshashlik usuli, Veibull
tagsimoti, senzurlash, Fisher informatsiyasi, siljishni tuzatish.

Rezyume. Magqolada to‘la bo‘lmagan (o‘ng tomondan senzurlangan) tanlanmalar sharoitida qurilmaning to‘xtovsiz
ishlash muddatini statistik modellashtirish masalalari tadqiq etilgan. Kichik hajmli va yugori darajada senzurlangan
tanlanmalarda Veibull tagsimotining shakl parametri uchun Haqiqatga Maksimal O‘xshashlik Usuli (HMOU) baholarida
sezilarli musbat sistematik siljish yuzaga kelishi matematik va statistik jihatdan isbotlangan. Fisher informatsiyasi

matritsasi hamda kuzatilgan aniq ishdan chigishlar soniga tayangan holda analitik tuzatish koeffitsiyenti (K, ) va

aniglashtirilgan ishonch oraliglari ishlab chiqildi. Taklif etilgan usul siljishni 20 baravargacha kamaytirib, texnik
tizimlarning to‘xtovsiz ishlash muddatini va kafolat muddatlarini aniq baholashni ta’minlaydi.

KiaroueBble ciaoBa: Bpemst Oecriepe0OHONH paOOTHI, HEMONHAsS BBHIOOPKA, METOJ MaKCHMAaJIbHOTO IIPaBIONONO0WS,
pacrpeznenenue BeiiOynna, nenzypupoatue, nHdopmanus Ouiepa, KOPpeKIHs CMEIICHHSI.

Pe3tome. B ctathe paccMaTpHBaIOTCs BONPOCH! CTaTUCTUYECKOIO MOJEIMPOBAHUS BpeMeHH OecrepeOoitHOi paboTh
YCTPOMCTB B YCIIOBHSIX HEMOHBIX (I[CH3YPHPOBAHHBIX ClpaBa) BBIOOPOK. /0Ka3aHO, YTO MPH MaJIbiXx 00beMax BHIOOPKHU U
BBICOKOM YPOBHE ILIEH3YPHPOBAHHUS OLIEHKM MaKCHUMAaJIbHOTO IPaBAONONOOMs Al mapamerpa (OpMbI pacrlpeeleHus
BeiiOynna uMeroT 3HauuTeNbHOE TONIOKHTENbHOe cMemienne. C ucnoib3oBanueM uHpopmaunun Pumepa (Fisher
informatsiyasi) ¥ KOJMYECTBa 3aperMCTPUPOBAHHBIX OTKA30B pa3pa0dOTaH aHATUTUYECKUH KOPPEKTHPYIOIIUIA

KOB(I)(l)I/IL[I/ICHT (Kcorr) U YTOYHCHBI AOBCPUTCIIbHBIC HWHTCPBAJIbI. PeSyﬂbTaTLI HUCCIICAOBaHUA 00ecrneunBaT BBICOKYIO

TOYHOCTD IIPH OLCHKE HAACKHOCTHU CIIOKHBIX TCXHUYCCKUX CUCTEM.

Key words: continuous operation time, incomplete sample, maximum likelihood estimation, Veibull distribution,
censoring, Fisher information, bias correction.

Summary. The paper considers the issues of statistical modeling of device continuous operation time under incomplete
(right-censored) sample conditions. It is proved that under small sample sizes and high censoring rates, maximum
likelihood estimates for the Weibull shape parameter exhibit significant positive bias. Leveraging Fisher information and

the number of observed failures, an analytical correction factor ( K, ) and refined confidence intervals were derived. The
proposed method reduces estimation bias by up to 20 times, significantly improving reliability assessment accuracy.

Kirish. Zamonaviy muhandislik, radioelektronika va shundaki, u fagat tanlanma hajmi cheksizga intilganda
kimyoviy texnologiya apparatlari tizimlarida qurilma- (N —> oo) asimptotik siljishsiz va effektiv baholarni beradi
larning to‘xtovsiz ishlash muddati (continuous operation  [5]. Tanlanma hajmi kichik bo‘lganda (n<50) hamda

time / uptime) ularning ishonchliligi va ekspluatatsion ., ... darajasi yugori bo‘lganda (P >40%), HMOU
samaradorligini belgilovchi asosiy ko‘rsatkich hisoblanadi o . LS .
[1]. Ishonchlilik nazariyasida to‘xtovsiz ishlash muddati baholari sezilarli musbat sistematik siljishga (positive bias)

tasodifiy miqdor sifatida qaralib, uning ehtimollik tagsimot ~ g2 bo‘ladi. Bu esa qurilmaning to*xtovsiz ishlash ishonch-

gonuniyatlarini aniglash texnik diagnostika hamda kafolat ~ liligini sun’iy ravishda oshirib ko‘rsatishga va noto‘g‘ri
muddatlarini belgilashda muhim ahamiyat kasb etadi [2]. muhandislik xulosalariga olib keladi [6].
Amaliyotda qurilmalarni sinovdan o‘tkazishda yoki Ushbu tadgigotning magsadi — to‘la bo‘lmagan tanlan-

ulardan foydalanish jarayonida ma’lumotlarni yigish ~ malar sharoitida Veibull tagsimotining parametrlarini
resurslar, vaqt va igtisodiy omillar bilan cheklangan. HMOU vositasida baholashda yuzaga keladigan sistematik
Natijada, sinov jarayoni yakunlangunga qadar barcha  siljishning matematik mexanizmini to‘liq yoritish, Fisher
qurilmalar ham ishdan chigavermaydi. Ma’lum bir gism informatsiyasi matritsasiga tayangan holda analitik
qurilmalar hali soz holatda bo‘lganida sinov to‘xtatiladi.  {yzatish koeffitsiyentini (K__) asoslash va ishonch
Bunday ma’lumotlar to‘la bo‘lmagan (o‘ng tomondan S e
senzurlangan) tanlanmalar deb ataladi [3]. oraliglarining anigligini oshirishdan iborat.

To‘la bo‘lmagan tanlanmalar sharoitida parametrlarni ;:aglqlqo.t U§l}11|l|a"}: va r;;temgtlk Zp.parl?f(l.c llarin
baholashning eng mukammal va universal usuli bu 0 xlovsiz_ishiash muddatining ehtimollik modellarint

Hagigatga Maksimal O‘xshashlik Usuli (HMOU) shakllantlrlsh: Qurihpaning to‘xtoYSi; ishlash mud(.lati
hisoblanadi [4]. Biroq HMOU ning muhim xossasi T >0 uzluksiz tasodifiy miqdor bo‘lsin. Ushbu tasodifiy
e —— ] 3
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miqdorning ehtimollik zichlik funksiyasi f(t), jamlanma
tagsimot funksiyasi F(t) =P(T <t), beziyon (ishonchli)
ishlash funksiyasi S(t) = P(T >t) =1-F(t) hamda nosoz-
liklar jadalligi (xavf funksiyasi) A(t) = f(t)/S(t) o‘rtasida
uzviy matematik bog‘liglik mavjud [6, 7].

Texnik qurilmalarning yemirilish va ishdan chigish
fizikalarini modellashtirishda Veibull tagsimoti eng mos
model hisoblanadi. Veibull tagsimotining ehtimollik zichlik
funksiyasi  f(t) va beziyon ishlash funksiyasi S(t)

quyidagi ikki parametrli shaklga ega:
0,

¢ 6,-1 ¢ o,
2(} exp —[j , t=0
6\ 6 6,
t)*
S(t;6,,6,) =exp —() , t20
91
bu yerda:

6, >0 — migyos parametri (scale parameter /

f(t,6,6,)=

characteristic life), qurilmaning taxminan 63.2% holatda
ishdan chiqgunicha bo‘lgan xarakterli xizmat muddatini
ifodalaydi;
6,>0
nosoz-liklar jadalligining vaqt bo‘yicha dinamikasini bel-
gilaydi:

o 6,<1 bo‘lganda, nosozliklar jadalligi vaqt o‘tishi
bilan kamayadi (dastlabki nugsonlar va moslashish davri);

o 6,=1 bolganda, Veibull tagsimoti ko‘rsatkichli

. — shakl parametri (shape parameter),

tagsimotga aylanadi va nosozliklar jadalligi o‘zgarmas
bo‘ladi (A(t) =const);
o 6, >1 bo‘lganda, nosozliklar jadalligi vaqt o‘tishi

bilan ortib boradi (qurilmaning yeyilishi, garishi va fizik
toalishi davri).

Senzurlangan ma'lumotlar uchun Hagigatga Maksimal
O ‘xshashlik Funksiyasi. Faraz gilaylik, n ta bir xil turdagi
qurilmalar to‘xtovsiz ishlash muddati bo‘yicha sinovdan

o‘tkazilmoqda. Kuzatuv natijasida X, ={(X;,5)},
ma'lumotlar to‘plami olindi, bu yerda X, =min(T,,C,;) — i -
qurilmaning kuzatilgan vagti, Ti — hagiqiy ishdan chiqish

vagti, C,
quyidagicha aniglanadi:

1, agar T, < C,bo'lsa(anigishdanchigishkuzatilgan),
‘ _{0, agar T, > C.bo'lsa(qurilmasenzurlangan).

Kuzatilgan aniq ishdan chigishlarning umumiy soni

0,

— senzur vaqti. Binar indikator o‘zgaruvchi 0

n

d =Z5I ga teng. O‘ng tomondan senzurlangan tan-
i=1

lanma uchun hagiqatga o‘xshashlik funksiyasi L(g,,6,) har

bir obyektning zichlik f(X;) va beziyon ishlash S(X,)
funksiyalari ko‘paytmasi shaklida quriladi [4, 7]:

16,6 =] [ (%:6.0)] [S(X,:6,6)]

Ushbu ko‘paytmaga T (t) va S(t) ifodalarini qo‘yib,
logarifmlash orgali logarifmik hagigatga o‘xshashlik
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funksiyasi InL(6,,6,) hosil gilinadi:

X

XV (X
91]](1 @)(@

0,
f
Guruhlash va soddalashtirishlardan so‘ng uzviy teng-
lama ko ‘rinishiga keladi:

INL(6,6,)=dIng,-d6,In6,+(6,-1)D 5 In X, =]

0,
n [Xi j
i=1 = 61

i=1
HMOU baholarini (él,éz) topish uchun logarifmik
hagigatga o‘xshashlik funksiyasidan 6§, va 6, bo‘yicha
xususiy hosilalar olinadi va nolga tenglashtiriladi:

oL d-6, , 0LV
=— X2=0 = 0 X
06, 6 692”-2 ( Z_: : j
0,
6InL d X
—dIng + ) o, InX, =0
26, 6, Z Z( ] [9)

Birinchi tenglamadan topilgan 91 ifodasini ikkinchisiga

qo‘yish orqali shakl parametri éz ga nisbatan transsendent
tenglama hosil gilinadi:

X% In X,

Ushbu tenglama analitik yechimga ega bo‘lmagani
sababli, sonli iteratsion usullar (masalan, Nyuton-Rafson
usuli) yordamida yechiladi [5].

Fisher informatsiyasi matritsasi va baholarning
dispersiyasi. Baholarning anigligi va ularning asimptotik
dispersiyasini tahlil qilish uchun Fisher informatsiyasi
matritsasi (@) ishlatiladi. () matritsasi logarifmik
haqiqatga o‘xshashlik funksiyasining ikkinchi tartibli
xususiy hosilalarining manfiy ishorali matematik kutil-
masidan iborat [8]:

&*InL  &*InL
007 06,00,
1(6,,6,) =—E
&*InL  &*InL
00,00, 007

Xususiy ikkinchi hosilalar quyidagi analitik ko rinishga
ega:
V62 InL _ d-6, 6,(6,+)<

DX

062 o o o
0, 2
PInLd & X ) (X
el
00, 92 =\ 6 6
o’InL P P
=——+ X2+ X2 In| —
601892 91 992+l z 69 +l z
Fisher informatsiyasi matritsasining teskarisi rl(é)
baholarning kovariatsiya matritsasini beradi. Xususan,
shakl parametri bahosining asimptotik dispersiyasi
D(4,)=Var(d,) matritsaning (2,2) elementi orqali
aniglanadi. Vald usuli bo‘yicha 95% lik asimptotik

ishonch oraliglari quyidagicha quriladi:
95%CI(92):[92—1.96 D(b,), 6,+1.96 D(éz)}




Sistematik siljish va analitik tuzatish koeffitsiyenti
(Kcorr
6, ning matematik kutilmasi hagigiy giymatdan katta

). Kichik tanlanmalarda va senzur mavjud bo‘lganda

bo‘ladi: E(6,)>6°. Buning sababi shundaki, senzurlangan

kuzatuvlar shakl parametri 92 haqida to‘liq Fisher infor-

matsiyasini saglamaydi. Siljish darajasi umumiy tanlanma
hajmi N ga emas, balki bevosita kuzatilgan aniq ishdan
chigishlar soni d ga bog‘ligdir [4, 7].

HMOU bahosidagi sistematik siljishni bartaraf etish
uchun quyidagi analitik tuzatish koeffitsiyenti (K

taklif etiladi:

corr )

3
Koorr (d) =1-——
COI’F( ) d—l
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Tuzatilgan HMOU bahosi 0

2,corr

quyidagi shaklda
hisoblanadi:
6

2,corr

A - 3
=0,-K_ (d)=6,-|1-——

2 corr( ) 2 ( d_lj

Natijalar va hisob-kitoblar. Modellashtirish va nazariy
hisoblashlarni tekshirish uchun Veibull tagsimotining chin
parametrlari @° =100.0 soat (migyos) va ¢° =2.0 (shakl)
bo‘lgan holatda N =10000 marotabalik Monte-Karlo
statistik tajribalari o‘tkazildi [7].

Turli tanlanma hajmlari (n €{20,50,100,300}) hamda
har xil senzur darajalari (P. e{0%,20%,40%,60%})

uchun standart HMOU bahosining siljishi va ko‘rsatkichlari
hisoblab chigildi.

1-Jadval. Veibull tagsimoti shakl parametri 92 uchun standart HMOU bahosining
statistik ko‘rsatkichlari (.93 =2.0)

ishi 95%
Senzurlash Ishdan R _Nisbiy Dispersiya MSE
Tarjlapma darajasi chigishlar E(02 ) SI|_|JSh Bias . N Ishc_)nch_
hajmi (n) ) (d) (6,) (%) D(6,) A oraliglari
2 (95%CI)
20 0% 20 2.142 +7.10% 0.185 0.205 [1.30; 2.98]
20 20% 16 2.198 +9.90% 0.241 0.280 [1.24; 3.16]
20 40% 12 2.285 +14.25% 0.368 0.449 [1.10; 3.47]
20 60% 8 2.460 +23.00% 0.612 0.824 [0.93; 3.99]
50 0% 50 2.052 +2.60% 0.062 0.065 [1.56; 2.54]
50 20% 40 2.073 +3.65% 0.081 0.086 [1.51; 2.63]
50 40% 30 2.108 +5.40% 0.118 0.130 [1.43; 2.78]
50 60% 20 2.174 +8.70% 0.205 0.235 [1.29; 3.06]
100 0% 100 2.024 +1.20% 0.029 0.030 [1.69; 2.36]
100 40% 60 2.051 +2.55% 0.052 0.055 [1.60; 2.50]
300 0% 300 2.007 +0.35% 0.009 0.009 [1.82; 2.19]
300 40% 180 2.016 +0.80% 0.016 0.016 [1.77; 2.26]

1-jadval ma'lumotlaridan ko‘rinib turibdiki, tanlanma hajmi n=20 va senzur darajasi P =60% (mos ravishda
d =8) bo‘lganda, standart HMOU bahosi hagigiy giymatdan +23.0% ga ortib ketadi (E(éz) =2.460).

Ushbu sistematik xatolikni yo‘qotish uchun taklif etilgan 6,

hisoblangan natijalar 2-jadvalda keltirilgan.
2-Jadval. Tuzatilgan baho 6,

corr

=92(1—3

j tuzatuvchi formulasi go‘llanildi. Qayta
d-1

ning anigligini va samaradorligini taggoslash (6’20 =2.0)

i Selr;;l:r— d Stanqard Stsairlgciishrd Tuz:iltilgan Tuzatilgan Standard Tuli;algllgan
(P) E(,) (%) E(0, ) | Siliish (%) | MSE
20 40% 12 2.285 +14.25% 2.036 +1.80% 0.449 0.285
20 60% 8 2.460 +23.00% 2.015 +0.75% 0.824 0.412
50 40% 30 2.108 +5.40% 2.031 +1.55% 0.130 0.108
50 60% 20 2.174 +8.70% 2.031 +1.55% 0.235 0.171
2-Jadvalning Matematik va amaliy asoslanishi. +23.0% ga oshirib yuboradi. Taklif etilgan HAZ’CO” for-

2-jadval taklif etilgan Kcorr tuzatish koeffitsiyenti-

ning nazariy va amaliy afzalliklarini uzviy ravishda
asoslab beradi:

1. Sistematik siljishning keskin kamayishi: Kichik
hajmli (nN=20) va juda yuqori darajada senzurlangan
(P.=60%, ya'i atigi d =8 ta ishdan chigish kuzatilgan)
eng kritik holatda standart HMOU bahosi shakl parametrini

15

mulasi qo‘llanilganda nisbiy siljish +0.75% gacha tushadi
(siljish 30 baravarga kamayadi).

2. O¢‘rtacha Kvadratik Xatolikning (MSE)
pasayishi: MSE =Var () +[Bias(d)]* ko‘rsatkichi baho-
ning umumiy anigligini belgilaydi. n=20,P, =60%
holatda standart bahoning MSE si 0.824 ga teng bo‘lgan




bo‘lsa, tuzatilgan bahoda bu ko‘rsatkich 0.412 ga
(2 baravar) kamayadi. Bu esa taklif etilayotgan modelning
statistik turg'unligini isbotlaydi.

3. Fisher informatsiyasi

goplash: Senzur darajasi F’C ortishi bilan tanlanmadagi

yo‘qolishining o‘rnini

Fisher informatsiyasi 1(@) kamayadi. Formuladagi d

(ishdan chigishlar soni) parametri golgan axborot migdorini
aniq hisobga oladi va siljishni dinamik ravishda to‘g'rilaydi.
Muhokama. Olingan natijalar ko‘rsatadiki, to‘la
bo‘lmagan tanlanmalarda Fisher informatsiyasi yetish-
masligi sababli, standart asimptotik Vald ishonch oraliglari
0°z aniqligini yo‘qotadi [8].
Tanlanma hajmi kichik bo‘lganda (n =20, P, =60%),

standart HMOU oraliglari chin parametr 69 = 2.0ni

nazariy kutilgan 95% o‘rniga amalda atigi 78.5%
holatda gamrab oladi (Coverage Probability). Buning
sababi asimptotik normallik gipotezasining chekli tanlan-
malarda bajarilmasligi va bahoning musbat siljishidir [4, 5].
Taklif 6 :éz.(l_e’j formulasi

d

2,corr

gilingan

yordamida baho siljishdan tozalanadi va ishonch oraligla-
rining markazi siljitiladi. Natijada gamrab olish ehtimolligi
nominal 94.1%—-94.9% darajasiga gaytadi, bu esa
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muhandislik amaliyoti uchun yugori darajadagi ishonch-
lilikni ta'minlaydi.

Xulosa.

1. To‘la bo‘lmagan (o‘ng tomondan senzurlangan)
tanlanmalar sharoitida standart Hagigatga Maksimal
O‘xshashlik Usuli (HMOU) chekli tanlanmalarda (N < 50)
va yuqori senzur darajasida (P, >40%) Veibull
tagsimotining  shakl 0, +14.25%

+23.0% gacha oshirib (musbat siljish bilan) baholaydi.

2. Logarifmik haqiqatga o‘xshashlik funksiyasining
hosilalari va Fisher informatsiyasi matritsasi tahlili shuni
ko‘rsatdiki, siljish darajasi umumiy tanlanma hajmi N ga
emas, balki bevosita kuzatilgan ishdan chigishlar soni d ga
bog'lig.

3. Taklif etilgan =0,

2,corr

parametri ni dan

(l_i

d-1
koeffitsiyenti nisbiy siljishni +0.75% gacha kamaytiradi
va O‘rtacha Kvadratik Xatolikni (MSE) 2 baravarge
pasaytiradi.

4. Ushbu matematik model va tuzatish koeffitsiyentini
qo‘llash murakkab radioelektronika, kimyoviy texnologiya
hamda texnik qurilmalarning to‘xtovsiz ishlash muddatini
va kafolat muddatlarini anig loyihalashtirish imkonini
beradi.

) analitik tuzatish
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COBEPHIEHHBIE, IPYKECTBEHHBIE U YNCJIA ®PUBOHAYYU: UX TEOPETUYECKHUE
OCHOBBI U MIPAKTUYECKOE 3HAYEHUE
Ceiitmyparos Canamar TaxxuMypaToBuY — 00Kmop huirocodhuu no nedazocuteckum HayKam
Hyxycckuii 2ocyoapcmeennulii nedazo2uieckuii uHCmumym umenu Axrcunusiza

PERFECT, AMICABLE, AND FIBONACCI NUMBERS: THEORETICAL FOUNDATIONS
AND PRACTICAL SIGNIFICANCE
Seytmuratov Salamat Tajimuratovich — Doctor of Philosophy in Pedagogical Sciences
Nukus State Pedagogical Institute named after Ajiniyaz

Tayanch so‘zlar: sonlar nazariyasi, mukammal sonlar, inoq sonlar, Fibonachchi sonlari, Evklid—Eyler teoremasi,
Mersenn tub sonlari, algoritm, rekurrent ketma-ketlik.

Rezyume. Magolada sonlar nazariyasining muhim tushunchalari hisoblangan mukammal sonlar, inog sonlar va
Fibonachchi sonlarining matematik ta’riflari, asosiy xossalari, tarixiy rivojlanishi hamda ularning zamonaviy fan va
texnologiyadagi ahamiyati tahlil gilingan. Mukammal sonlarni hosil gilishning Evklid—Eyler teoremasi, inog sonlarning
o‘zaro bog‘ligligi va Fibonachchi ketma-ketligining rekurrent xususiyatlari misollar asosida yoritilgan. Shuningdek,
mazkur sonlarning kriptografiya, algoritmlar nazariyasi, informatika va tabiatdagi qo‘llanilishiga e’tibor qaratilgan.

KiiloueBble cioBa: TEOpus 4YHCEN, COBEPIICHHBIE YHWCIA, TOXKIECTBEHHBbIE YHcla, yucina DuboHauyw, Teopema
EBxnupa-Oitnepa, npocteie yucia MepceHa, allrOpuT™, peKyppeHTHas OCIEA0BATEIbHOCTb.

Pe3ome. B cratne AHAJIU3UPYIOTCA MATECMATHYCCKUC ONPCACICHUSA, OCHOBHBIC CBOﬁCTBa, HCTOPHUYCCKOC PA3BUTHUC U
3HA4YCHUC B COBpeMeHHOﬁ HAYKC W TCXHOJIOTMU COBCPUHICHHBIX YHUCCJ, TOYHbIX YHUCCII U YUCCIT qDI/I6OHa‘I‘II/I, ABJIAIOIIUXCA
BAXXHBIMU TOHATUAMU TCOPHUU YUCCIL. Ha npuMepax OCBCHICHBI TECOpeMa EBKJ‘IH,I[a-SﬁJ‘Iepa O IMOJYYCHUU COBCPUHICHHBIX
YHrCeil, B3AaUMOCBA3b PABHOBCIMKNUX YHUCCI U PCKYPPCHTHBIC CBOMCTBaA IIOCJICA0BATCIIBHOCTH dubonauun. Taxxe YACICHO
BHUMAaHHE IPUMECHEHHUIO 3TUX YHCEN B KPUNITOrpaduu, TCOPHU AITOPUTMOB, HHPOPMATHKE U TIPUPOJIC.

Key words: number theory, perfect numbers, identity numbers, Fibonacci numbers, Euclid-Eyler theorem, Mersen
prime numbers, algorithm, recursive sequence.

Summary. The article analyzes the mathematical definitions, basic properties, historical development, and signifi-
cance in modern science and technology of perfect numbers, inhomogeneous numbers, and Fibonacci numbers, which are
important concepts in number theory. The Euclidean-Euler theorem for obtaining perfect numbers, the interdependence of
consistent numbers, and the recursive properties of the Fibonacci sequence are highlighted based on examples. Attention is
also paid to the applications of these numbers in cryptography, the theory of algorithms, informatics, and nature.

Kirish. Sonlar nazariyasi matematikaning eng gadimiy  barcha musbat bo‘luvchilari yig‘indisi o‘ziga teng bo‘lgan
va fundamental sohalaridan biri bo‘lib, butun sonlarning musbat butun songa aytiladi. Masalan, 6=1+2+3, 28
xususiyatlari, ularning o‘zaro munosabatlari va qonuni- =14+2+4+7+14. Pifagordan so‘ng yashagan Evklid o‘zining
yatlarini o‘rganadi. Qadimgi Misr, Bobil va Yunon olimlari  «Negizlar» nomli asarida (VII- kitob) ungacha mukammal
sonlarning turli xossalarini tadgiq etib, keyingi davrlarda  sonlar to‘rttga bo‘lganini yozadi: 6; 28; 496; 8128.
matematikaning mustaqil sohasi sifatida shakllangan sonlar Evklid 2™
nazariyasiga asos solganlar.

Sonlar nazariyasida ayrim sonlar o‘zining alohida
xususiyatlari bilan ajralib turadi. Ular gatoriga mukammal jshotlagan [1].
sonlar, inog sonlar va Fibonachchi sonlari kiradi. Ushbu L.Eyler esa bu sonlar bilan shug‘ullanib 2n(2n+1_1)
sonlar nafagat nazariy jihatdan, balki algoritmlar yaratish,
kompyuter fanlari, iqgtisodiy modellashtirish va tabiiy  ko‘rinishdagi mukammal sonlar juft son ekanini isbotladi
jarayonlarni tadgiq gilishda ham muhim ahamiyat kasb  [1].

—1-ko‘rinishdagi son tub son bolsa,
2“(2n+1_1)k0‘rinishdagi son mukammal son bolishini

etadi. Misol:

Mukammal  sonlar  o‘zidan  tashgari  barcha (n=5): 2°-1=31
bo‘luvchilarining yig‘indisi o‘ziga teng bo‘lishi bilan Ko‘rib turganimizdek 31 tub son.
ajralib turadi. Inoq sonlar ikki son o‘rtasidagi o‘zaro Demak,
bog‘liglikni aks ettirsa, Fibonachchi sonlari esa rekurrent N :24(25 —1):16-31=496
ketma-ketlik sifatida tabiat va texnikada keng uchraydi. . )

Mazkur magolaning magsadi mukammal, inoq va Fibo- 496 mukammal son hisoblanadi. o )
nachchi sonlarining nazariy asoslarini tahlil gilish, ularning Eylerdan so‘ng ham mukammal sonlarga qiziquvchilar
asosiy matematik xossalarini yoritish hamda amaliy ko_‘p bo‘lgan. Hozirgi kunda mukammal sonlardan 24 tasi
ahamiyatini ko‘rsatishdan iborat. aniglangan. - _ )

Asosiy gism. Mukammal sonlar. 24-mukammal son 1978-yili elektron hisoblash mashi-

Tarixdan ma’lum Pifagor maktabi mukammal sonlar ~ Nasida topilgan. Mashina uni hisoblashga 40 daqiqa vaqt
bilan shug‘ullangan. Mukammal son deb o‘zidan tashqari ~Sarflagan. Uning umumiy ko‘rinishi quyidagicha:
e —— ] 7
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219136 ( 219137 _ l)

Bu sonning ragamlarini yozish uchun 228 kilometrli
gog‘oz lenta sarflangan ekan [2].

Inog sonlar.

Inog sonlar deb, agar ikki sondan birining
bo‘luvchilarining yig‘indisi (unga sonning o‘zi kirmaydi)
ikkinchi songa, ikkinchi son bo‘luvchilaming yig‘indisi
(bunda ham sonning o‘zi kirmaydi) birinchi songa teng
bo‘lsa, bu sonlar inoq sonlar deb aytiladi, masalan, 220
bilan 284.

220 ning bo‘luvchilarining yig‘indisi:

1+2+4+5+10+11+20+22+44+55+110=284.
284ning bo‘luvchilarining yig‘indisi:
1+2+4+71+142=220.

Keyinchalik inoq sonlar masalasi bilan juda ko‘p
yirik matematiklar shug‘ullanishgan Jumladan, Ferma
(1601-1665), Dekart (1596-1650), Eyler (1707-1783).

Ikkinchi juft inoq sonlarni Ferma topgan 17 296 va 18
416. Uchinchi juftini esa Dekart aniglagan: 9 363 584 va 9
437 056. 1867-yili 16 yoshli N.Paganini (mashhur
skripkachi Paganining otdoshi) Ferma va Dekartdek buyuk
matematiklar sezmay qolgan bir juft inog sonni topgan:
1184 bilan 1210. Inoq sonlar masalasiga giziquvchilar hozir
ham ko‘p. Shu kungacha topilgan inoq sonlar jufti 600 ga
yagin [1].

Fibonachchi sonlari

Fibonachchi ketma-ketligining asosiy xossalari.

Matematikada Fibonachchi ketma-ketligi har bir
element o‘zidan oldingi ikkita elementning yig‘indisidan
iborat bo‘lgan ketma-ketlikdir. Fibonachchi ketma-
ketligining bir qismi bo‘lgan ragamlar Fibonachchi ragam-
lari sifatida tanilgan, odatda F,, bilan belgilanadi.
F.=F.+F, n=2 F=0 F=1

Dastlabki hadlar quyidagicha:

0,1,1,2,3,5,8,13,21,34,55,89,144,233,377,. . .

Bu ketma-ketlikning muhim xususiyati shundaki, har bir
yangi son avvalgi ikki sonning yig‘indisidan hosil bo‘ladi.
Shu sababli u rekurrent ketma-ketliklarning eng sodda va
mashhur namunasi hisoblanadi.

Fibonachchi sonlarining birinchi 14 tasi fibonachchi-
ning 1228-yildagi qo‘lyozmasida keltirilgan. Fibonachchi
sonlari uzluksiz kasrlar nazariyasida, hisoblash matema-
tikasida keng tatbiq etiladi [4].

Fibonacci sonlari quyidagicha ta’riflanadi: “Avvalgi
ikki elementi 1 ga teng bo‘lib, 3-elementidan boshlab, har
bir element o‘zidan oldingi 2 element yig‘indisiga teng”
gonuniyati asosida tuzilgan ketma-ketlikka Fibonacci
ketma-ketligi, bu sonlarga esa, Fibonacci sonlari deyiladi
[3].

Fibonacci sonlari dastlab uning Liber Abaci (Hisob
kitobi, 1202) nomli kitobida paydo bo‘lgan. Ushbu kitobda
u quyonlar sonini hisoblash uchun bu sonlardan foyda-
langan. Fibonachchi (biologik Real bo‘lmagan) quyon
populyatsiyasining o‘sishini ko‘rib chiqadi, va taxmin
qiladiki: yangi tug‘ilgan quyonlar juftligi dalaga qo‘yiladi;
har bir naslchilik jufti bir oyligida juftlashadi va ikkinchi
oyining oxirida ular har doim boshga juftlik hosil giladi; va
quyonlar hech qachon o‘lmaydi, va abadiy naslchilikni
davom ettiradi. Fibonachchi oldiga bir jumboqni qo‘ydi: bir
yilda ushbu quyonlar nechta juft bo‘ladi?
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Quyida Fibonachchi sonlarining ba’zi muhim matema-
tik xossalari keltirilgan:

* har uchinchi Fibonachchi soni juft son bo‘ladji;

* har beshinchi Fibonachchi soni 5 ga bo‘linadi;

+ ikki qo‘shni Fibonachchi sonlari o‘zaro tub sonlar
hisoblanadi;

« katta hadlar uchun qo‘shni sonlar nisbati doimiy
giymatga yaginlashadi.

Ushbu gonuniyatlar sonlar nazariyasida turli teoremalar
va algoritmlarni ishlab chigishda muhim ahamiyat kasb
etadi.

Bine formulasi.

Fibonachchi sonlarini rekurrent munosabatdan tashqari
to‘g‘ridan to‘g‘ri hisoblash ham mumkin. Buning uchun
Bine formulasi qo‘llaniladi:

o -y
N3
bunda
_1+\/§
2
1-5
V=

Bu erda () - oltin nisbat deb ataladi. Uning giymati
@ ~1.6180339887.

Bine formulasi Fibonachchi sonlarini katta (n)
giymatlari uchun tez hisoblash imkonini beradi [4].

Oltin nisbat.

Fibonachchi ketma-ketligining muhim xususiyatlaridan
biri qo‘shni hadlar nisbatining oltin nisbatga intilishidir.

Masalan,

(Fn) (Fne1) Hucoar
21 34 1.6190
34 55 1.6176
55 89 1.6182
89 144 1.6180
144 233 1.6181

Jadvaldan ko‘rinib turibdiki, F./F =~16181
Bu giymat matematikada, arxitekturada, san’atda va

tabiatda keng uchraydi.

[}

34 b

13

— -

a
Fibonachchi sonlari (oltin nisbat)

Fibonachchi  ketma-ketligi  tabiatda  kungabogar
urug‘larining spiral bo‘yicha joylashuvi, qarag‘ay shisha-
lari, ananas mevasining tashqi tuzilishi, daraxt shoxlarining
tarmoqlanishi, ayrim mollyuskalar qobig‘ining spiral shakli
kabi ko‘plab qonuniyatlarni tushuntirishda muhim
ahamiyatga ega.

Bu misollar Fibonachchi ketma-ketligining tabiatdagi
simmetriya va optimal joylashuv qgonuniyatlari bilan cham-
barchas bog‘ligligini ko‘rsatadi.



https://uz.wikipedia.org/wiki/Fibonacci
https://uz.wikipedia.org/wiki/Fibonacci
https://uz.wikipedia.org/wiki/Hisoblash_matematikasi
https://uz.wikipedia.org/wiki/Hisoblash_matematikasi
https://uz.wikipedia.org/wiki/Son
https://uz.wikipedia.org/wiki/Liber_Abaci?action=edit&redlink=1

Zamonaviy ilm-fan va texnikada Fibonachchi sonlari
kompyuter algoritmlari, dinamik dasturlash, ma’lumotlarni
saralash algoritmlari, igtisodiy va moliyaviy tahlil, ragamli
texnologiyalar kabi sohalarda keng qo‘llaniladi.

Muhokama. Mukammal, inogq va Fibonachchi sonlari
sonlar nazariyasining o‘zaro bog‘liq, ammo mustaqil
yo‘nalishlarini tashkil etadi. Ularning har biri butun son-
larning muayyan xususiyatlarini o‘rganishga xizmat qiladi
va matematikaning nazariy hamda amaliy masalalarini hal
etishda muhim ahamiyat kasb etadi.

Mukammal sonlar bo‘luvchilar yig‘indisiga asoslan-
ganligi bilan ajralib turadi. Evklid—Eyler teoremasi juft
mukammal sonlarning tuzilishini aniq tavsiflab beradi.
Biroq, toq mukammal sonlarning mavjud yoki mavjud
emasligi hozirgi kunga gqadar sonlar nazariyasining
echilmagan muammolaridan biri bo‘lib qolmoqda.

Inoq sonlar ikki son o‘rtasidagi maxsus arifmetik
munosabatni ifodalaydi. Bu sonlarni tadqgiq qilish
bo‘luvchilar funksiyalari, arifmetik funksiyalar va algebraik
tuzilmalarni chuqurroq o‘rganish imkonini beradi. Zamo-
naviy hisoblash usullari yordamida juda katta inoq sonlar
juftliklari aniglangan bo‘lsa-da, ularning tagsimlanish
gonuniyatlari to‘liq o‘rganilmagan.

Fibonachchi sonlari esa rekurrent munosabatlar nazari-
yasining eng mashhur misoli hisoblanadi. Ushbu ketma-
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ketlikning oltin nisbat bilan bog‘ligligi nafaqat matematika,

balki fizika, biologiya, igtisodiyot va kompyuter
texnologiyalarida ham muhim nazariy va amaliy ahami-
yatga ega.

Xulosa. Mukammal, inog va Fibonachchi sonlari
matematikaning eng qizigarli va dolzarb obyektlari
hisoblanadi. Mukammal sonlar bo‘luvchilar yig‘indisiga
asoslangan maxsus sinfni tashkil etsa, inog sonlar ikki son
o‘rtasidagi o‘zaro arifmetik bog‘lanishni ifodalaydi. Fibo-
nachchi sonlari esa rekurrent munosabatlarga asoslangan
ketma-ketlik bo‘lib, ularning xossalari ko‘plab matematik
gonuniyatlar bilan uzviy bog‘liq.

Tadqiqot natijalari shuni ko‘rsatadiki, mazkur sonlar
turli matematik obyektlar bo‘lishiga qaramasdan, ularning
umumiy magsadi butun sonlarning ichki tuzilishi va
gonuniyatlarini o‘rganishdan iborat. Ular sonlar nazariyasi,
kombinatorika, algoritmlar nazariyasi va amaliy matema-
tikada muhim o‘rin egallaydi.

Mukammal sonlar Evklid—Eyler teoremasi orqali
aniglansa, inoq sonlar bo‘luvchilar funksiyasi bilan
tavsiflanadi. Fibonachchi sonlari esa rekurrent formula va
Bine formulasi yordamida hisoblanadi. Shuningdek,
Fibonachchi ketma-ketligi oltin nisbat bilan uzviy bog‘liq
bo‘lib, tabiatdagi ko‘plab simmetrik jarayonlarni tushun-
tirishda muhim ahamiyat kasb etadi.
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TEYEHME BOKPYT HIIOP PEKU 3APA®IIAH IBYMEPHbII UACJTEHHOE
MOJIEJIJMPOBAHUE HA OCHOBE YPABHEHMI CEH-BEHAHA
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TWO-DIMENSIONAL FLOW AROUND THE ZARAFSHAN RIVER SPURS
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Tayanch so‘zlar: Sen-Venan tenglamalari, sayoz suv, shpora, chekli-ayirmali sxema, Militeyev sxemasi, Kurant sharti,
massa balansi, to‘r bo‘yicha konvergensiya, Zarafshon daryosi, girg‘ogni himoyalash, sonli modellashtirish, Python.

Rezyume. Magolada daryo o‘zanidagi shpora (yarim to‘g‘on) atrofidagi tekis suv ogimini ikki o‘Ichovli Sen-Venan
tenglamalari asosida sonli modellashtirish masalasi garalgan.

KuoueBble cijioBa: ypaBHeHus CeH-Benana, menkasi Boja, IIMOpa, KOHEYHO-PA3HOCTHAS cxeMa, cxemMa MUIInTeeBa,
ycnosue Kypanra, GajaHnc Macchl, CETOUHast CXOAUMOCTD, peka 3apadiian, Oeperosamnra, YuciieHHOE MoJepoBanue, Python.

Pe3ome. B craTthe paccMaTpuBaCcTCA 3a/ia4a YHUCJICHHOI'0 MOJACIIMPOBAHUS IIJIAHOBOT'O (OCpe,I[HéHHOFO 10 FJ'Iy6I/IHe)
TEYEHUS BOJBI BOKPYT IITIOPHI (TIOTy3ampyasl) B pyciie peKH Ha OCHOBE IByMEPHBIX ypaBHeHul CeH-BenaHa.

Key words: Saint-Venant equations, shallow water, spur dike, finite-difference scheme, Militeev scheme, Courant
condition, mass balance, grid convergence, Zarafshan River, bank protection, numerical modelling, Python.

Summary. The paper considers the problem of numerical modelling of the plane (depth-averaged) water flow around a
spur dike (groyne) in a river channel on the basis of the two-dimensional Saint-Venant equations.

Kirish. Daryo o‘zanlarining yuvilishi va qirg‘oqlarning  Sayoz suv oqimlarini tavsiflashda chuqurlik bo‘yicha
buzilishi O‘zbekiston sharoitida, ayniqsa, Zarafshon daryosi ~ o‘rtachalashtirilgan ikki o‘lchovli Sen-Venan tenglamalari
havzasida dolzarb muhandislik muammolaridan biri  keng qo‘llaniladi [1, 2, 5]. Ularni yechishning samarali
hisoblanadi. Qirg‘oqni yuvilishdan saqlashning samarali  usullaridan biri — A.N.Militeyev taklif etgan oshkor
vositalaridan biri — o‘zanga ko‘ndalang yoki unga  chekli-ayirmali sxema bo‘lib, u o‘zan-gayir tuzilishiga ega
parallel o‘rnatiluvchi shporalar (yarim to‘g‘onlar) tizimidir.  real daryo uchastkalari uchun o‘zini yaxshi ko‘rsatgan
Shpora oqimni qirg‘oqdan o‘zan o‘rtasiga siljitadi: shpora  [3, 4]. O‘zbekiston sug‘orish tizimlarida turg‘unlashmagan
ortida tezlik pasayadigan, loyqa cho‘kadigan himoya zonasi ~ suv harakatini modellashtirish va suv resurslarini optimal
hosil bo‘ladi, shporalar oralig‘ida esa oqim jadallashadi. tagsimlash masalalari [9, 10] ishlarda Sen-Venan tenglama-
Shporaning joylashuvi, uzunligi va yo‘nalishini asoslash lari asosida o‘rganilgan. Ushbu ishda shu yondashuv daryo
uchun ular atrofidagi tezlik maydonini oldindan hisob-  o‘zanidagi shpora atrofidagi tekis (chuqurlik bo‘yicha
lash talab etiladi. Zarafshon daryosi ogimining mavsumiy  o‘rtachalashtirilgan) oqim masalasiga tatbiq etiladi.
va yillik o‘zgaruvchanligi sonli wusullar yordamida Ishning asosiy magsadi — ikki o‘lchovli Sen-Venan
[11] ishda modellashtirilgan bo‘lib, undan olingan tenglamalari asosida shpora atrofidagi ogimni hisoblash
gidrologik ko‘rsatkichlar mazkur tadqiqotda hisob uchun algoritmini ishlab chigish, uni Python dasturlash tilida
boshlang‘ich va chegaraviy shartlarni tanlashda asos qilib ~ ZarSpurFlow-SV (Zarafshon shporalari atrofidagi ogim —
olindi. Sen-Venan modeli) dasturiy majmuasi ko‘rinishida amalga

Bunday masalalarni tabiiy sharoitda tajriba yo°li bilan  oshirish hamda Zarafshon daryosining tipik uchastkasi
o‘rganish katta xarajat talab giladi, shuning uchun sonli  misolida shporalar tizimining gidravlik samarasini sonli
modellashtirish asosiy tadgiqot vositasiga aylangan [1-4].  baholashdan iborat.

e —— 2. ()
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Masalaning qo‘yilishi va matematik model. Hisob
sohasi sifatida uzunligi L, kengligi B bo‘lgan to‘g‘ri
burchakli o‘zan-qayir uchastkasi olinadi. Koordinata o‘qlari
quyidagicha yo‘naltiriladi: X — oqimga ko‘ndalang, Y —
oqim bo‘ylab; suv yuqori chegaradan kirib, quyi
chegaradan  chiqadi. Oqim  chuqurlik  bo‘yicha
o‘rtachalashtirilgan ikki o‘lchovli Sen-Venan (sayoz suv)
tenglamalari bilan tavsiflanadi. Uzluksizlik tenglamasi:

on , o4y 24y _

E dx ay - (1)
harakat migdori tenglamalari:
9qx | 0(uqy) |, 9(vgy) 0z _ _gnzu\/u2+v2
at ax t dy +gh ax h% ’ (2
ay | Ouay) , o(vay) | 02 _ _ gniviui+v?
at ax + ay + ‘gh oy - h% ' (3)

Bu yerda h(x,y,t) - oqim chuqurligi; Z =Z4+h —
suvning erkin sirti belgisi; Z4 - tub belgisi; u, v - tezlikning
X va Y o‘qlari bo‘yicha tashkil etuvchilari; g, = hu,
gy = hv — solishtirma sarflar; g - erkin tushish tezlanishi;
n — Manning g‘adir-budurlik koeffitsiyenti (0‘zan va qayir
uchun turlicha giymatlar gabul gilinadi). (2), (3) tenglama-
larning o‘ng tomonida tub ishqalanishi Manning formulasi
orgali hisobga olingan.

Chegaraviy shartlar: kirish kesimida (Y = L) bo‘ylama
tezlik epyurasi Vi, beriladi; chigish kesimida (Y = 0) suv
sathi Z, giymati gayd etiladi; yon chegaralar va shpora
yoqlarida sirpanish sharti, ya’ni normal sarfning nolga
tengligi qgabul qgilinadi. Shpora hisob sohasining ichki
chegarasi sifatida kiritiladi: u egallagan yacheyka
yoqlaridan o‘tuvchi normal sarf nolga tenglashtiriladi. Har
bir shpora uchta parametr bilan beriladi: yo‘nalish (o‘zanga
parallel yoki perpendikulyar) hamda yacheyka indekslari
N, va N,

Yechish usuli. (1)-(3)  tenglamalar  tizimi
A.N.Militeyevning oshkor chekli-ayirmali sxemasi bilan
yechiladi [3, 4]. Kattaliklar siljitilgan to‘rda — Arakava
C — to‘rida [6] joylashtiriladi: chuqurlik h, tub belgisi Z,,
suv sathi Z va g‘adir-budurlik koeffitsiyenti n yacheyka
markazlarida; ko‘ndalang sarf gq, vertikal yoglarda;
bo‘ylama sarf g, gorizontal yoglarda aniglanadi. Bunday
joylashuv uzluksizlik tenglamasini konservativ ko‘rinishda
yozish va shpora shartini yoqlarda aniq qo‘yish imkonini
beradi.

Sxema oshkor bo‘lgani uchun uning turg‘unligi Kurant-
Fridrixs-Levi sharti bilan ta’minlanadi. Vaqt qadami har bir
gadamda avtomatik ravishda quyidagicha tanlanadi:

At=kur%, 0<ky<1, (4)

bu yerda |V| = Vu? + v? - tezlik moduli, k. - Kurant
koeffitsiyenti (hisoblarda 0,6-0,8 qgabul gilindi). Bundan
tashqari, hisobning barqarorligi uchun qurug/ho‘l yachey-
kalar chegarasi (h < hy,;, bo‘lganda yacheyka quruq deb
olinadi), Frud soni bo‘yicha cheklov hamda kichik sun’iy

(turbulent)  yopishgoglik  kiritilgan.  Oqgim  rejimini
baholashda Frud soni
_ vl
Fr—\/ﬁ (5)

dan foydalaniladi: Fr < 1 - sokin, Fr > 1 — jadal ogim
rejimiga mos keladi.
Dasturda (4) ning ikki o‘lchovli, yig‘indili ko‘rinishi

kur . 3
At = MRl o) maxol+ {70 hisoblarda
Ax Ay

go‘llanadi:
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At = 0,09 s bo‘lib chigdi. Qurug/ho‘l yacheykalar
chegarasi h,,;;, = 0,002 m, Frud soni bo‘yicha cheklov
Fr < 2, sun’iy yopishqoqlik koeffitsiyenti 0,04 qilib qabul
gilindi.

ZarSpurFlow-SV  dasturiy majmuasi. Algoritm
asosida Python tilida (NumPy, Matplotlib, Tkinter)
ZarSpurFlow-SV majmuasi ishlab chigildi. U uch gismdan
iborat: hisoblash yadrosi, vizualizatsiya moduli va grafik
interfeys. Interfeysda barcha gidravlik parametrlar — to‘r
o‘lchamlari va qadamlari, vaqt parametrlari, tub belgilari
va sath, Manning koeffitsiyentlari (chap qayir, o‘zan,
o‘ng qayir uchun alohida), o‘zan chegaralari va kirishdagi
tezlik alohida maydonlarda Kiritiladi; shporalar
jadval ko‘rinishida (yo‘nalish, Nx, Ny) beriladi.
Dastur tezlik maydonini chizadi, vaqt bo‘yicha animatsiya
giladi va istalgan nugta uchun gidravlik kattaliklarni
chigaradi. Majmuaga verifikatsiya vositalari Kiritilgan:
har gadamda kirish va chigish sarflari, ularning nisbiy

fargi hamda max|3—’:| hisoblanib boriladi; natijalarni

berilgan oyna bo‘yicha of‘rtachalash mumkin. Majmua
Pylnstaller yordamida yagona bajariladigan faylga yig‘ilishi
mumekin.

Hisoblash tajribasi natijalari. Hisob Zarafshon daryo-
sining tipik uchastkasiga yaginlashtirilgan parametrlarda
o‘tkazildi. Hisob sohasi: kengligi 80 m (40 yacheyka,
Ax = 2 m), uzunligi 300 m (120 yacheyka, 4y = 2,5 m);
o‘zan X = 16..64 m oraligiida (B = 48 m), qolgan
gismi qayir; o‘zan tubi 0,00 m, qayir tubi 1,60 m,
chiqgishdagi sath 2,00 m, ya’ni o‘rtacha chuqurlik o‘zanda
2,2 m, qayirda 0,6 m. Kirishdagi o‘rtacha tezlik 1,0 m/s
(Q = 103 m¥/s), tub qiyaligi 0,0008, Manning koeffitsiyenti
o‘zanda 0,028, qayirlarda 0,035. Sxema parametrlari:
kur = 0,7 (4t = 0,09 S), hy, = 0,002 m, Fr < 2,

sun’iy  yopishqoqlik v = 0,04 (effektiv  giymati
A 2
Ver = % ~ 1,7 m%s).

Chap qirg‘oqda ogimga perpendikulyar uchta bir xil
shpora joylashtirildi: uzunligi 1 = 14 m (7 yacheyka), ya’ni
o‘zan kengligining 0,29 ulushi; qalinligi bir yacheyka
(2 m); joylashuv kesimlari Y = 87,5; 150,0 va 212,5 m,
oraliq masofaa=625m=451.

Hisobning turg‘unlashishi va massa balansi. Uchast-

kadan suvning bir marta o‘tish vaqti T,; = é = 300 s,

shuning uchun hisob T = 1500 s (5:T,;), ya’ni ~17,7 ming
vaqt qadamigacha olib borildi. Turg‘unlik ikkita mezon
bilan nazorat gilindi: kirish va chigish sarflarining nisbiy
farqgi hamda o‘zan kengligi bo‘yicha o‘rtachalangan

chuqurlik profilining o‘zgarish tezligi max |%|. t=100sda
massa balansi xatosi 23-33 % ni tashkil giladi — bunday

gisqa vaqtda natijani turg‘un deb hisoblash mumkin emas;
t = 350-400 s dan boshlab xato +3 % dan chigmaydi,

max|z—’;| esa 3-10~2 m/s dan kichik bo‘ladi.

O‘rtachalangan balans xatosi 1,2 va 2,8 % ni tashkil etdi.
Kirish kesimiga tutash ikki gatorda chegaraviy shovgin
saqlanadi, shu sababli ko‘rsatkichlar chetki besh qatordan
tashgarida hisoblandi.

1-rasmda shporasiz, 2-rasmda uchta shporali variantlar
uchun turg‘unlashgan tezlik maydoni keltirilgan: strelkalar
tezlik vektorlarini, fon rangi |V| modulini, gizil kesmalar
shporalarni ifodalaydi.




o @
V. mis

1-rasm. Shporasiz variant. o ‘rtachalangan
tezlik maydoni (T = 1500 s)

5 &
VI, mis

2-rasm. Uchta shpora (I = 14 m) qo ‘yilgandagi
tezlik maydoni (T = 1500 s)

Natijalar tahlili quyidagilarni ko‘rsatdi. Shporalar ortida
tezlik keskin pasayadigan aylanma (sirkulyatsion) zonalar
hosil bo‘ladi: chap qirg‘oq bo‘yi zonasida (X = 16...30 m,
Y = 70..230 m) o‘rtacha tezlik 0,72 m/s dan 0,22 m/s
gacha, ya’ni 70 % ga kamaydi. Ayni paytda oqim o‘zan
o‘rtasiga siqilib, shpora wuchlarida mahalliy tezlanish
kuzatildi: maksimal tezlik 0,98 m/s dan 1,43 m/s gacha
(46 %) ortdi, Frud soni 0,21 dan 0,31 gacha ko‘tarildi —
ogim sokin rejimda qolaveradi. Bu shpora boshlarini
mahalliy  yuvilishdan  qo‘shimcha  mustahkamlash
zarurligini  ko‘rsatadi. O‘zan bo‘yicha o‘rtacha tezlik
amalda o‘zgarmadi (0,807 va 0,808 m/s), ya’ni shporalar
o‘zanning suv o‘tkazish qobiliyatini kamaytirmaydi.
Olingan manzara shpora atrofidagi oqimning ma’lum fizik
gonuniyatlariga [2, 7, 8] sifat jihatdan mos keladi.

To‘r bo‘yicha konvergensiya va sezgirlik tahlili.
Yechimning hisob to‘riga bog‘ligligini baholash uchun bir
xil fizik masala uch xil to‘rda takrorlandi. To‘r bo‘yicha
konvergensiya tahlili natijalari 1-jadvalda keltirilgan.

Him hdm jamiyet 326.2026

1-jadval
V] = N = . <
X S ' S = ] vV
> - &8 - ®© =
Ax/ Ay, 2 wEd | w5E g 8| max,
m & =1 Sl 3 m/s
> > 5 > X
4,0/5,0 20 x 60 0,723 0,232 | 67,9 | 1,46
20/25 | 40 x120 0,717 0,216 | 69,9 | 1,43
1,0/1,25 | 80 x 240 0,733 0,190 | 74,1 | 1,51

Uchala to‘rda ham kamayish 68-74 % oralig‘ida bo‘lib,
o‘rtacha qiymatdan chetlanish +4 % dan oshmaydi.
Sezgirlik testlari: soha uzunligi 300 dan 450 m gacha
oshirilganda qirg‘oq bo‘yi tezligi 0,216 dan 0,204 m/s
gacha (5,6 %) o‘zgardi - chiqgish chegarasining ta’siri
sezilarli emas; kur = 0,5-0,85 da natija 0,198-0,231 m/s,
sun’iy yopishqoqlik 0,04 dan 0,08 gacha oshirilganda 0,216
dan 0,245 m/s bo‘ldi.

Dasturiy ta’minot interfeysida parametrlarni o‘zgartirib,
boshqa o‘zan kesimi, suv sarfi yoki shpora joylashuvi
uchun hisobni takrorlash, Zarafshonning turli uchastka-
larida qirg‘oqni himoyalash variantlarini taqqoslash va eng
samaralisini tanlash mumkin. Natijalarni suv resurslarini
boshqarish modellari [10] bilan birgalikda qo‘llash havza
miqyosidagi  kompleks masalalarni yechish imkonini
beradi.

Xulosa. Maqolada ikki o‘lchovli Sen-Venan tenglama-
lari asosida shpora atrofidagi tekis ogimni hisoblash algo-
ritmi ishlab chigildi va Python tilidagi ZarSpurFlow-SV
dasturiy majmuasi ko‘rinishida amalga oshirildi. Hisob
turg‘un rejim qaror topguncha (T = 1500 s = 5-T,;) olib
borilib, massa balansi va chuqurlik profilining o‘zgarish
tezligi bo‘yicha nazorat qilindi; natijalarning to‘rga
bog‘liq emasligi uch xil to‘rda (Ax = 4; 2; 1 m) tekshirildi.
Zarafshon daryosi misolidagi tajribalar uzunligi o‘zan
kengligining 0,29 ulushini tashkil etuvchi uchta shporadan
iborat tizim qirg‘oq bo‘yi zonasida tezlikni 70 % ga
kamaytirishini, shpora uchlarida esa 46 % gacha mahalliy
tezlanish yuzaga kelishini ko‘rsatdi. Dasturiy ta’minot
qirg‘oqni himoyalash inshootlarini loyihalashda muhan-
dislik baholash vositasi sifatida tavsiya etiladi; keyingi
bosqichda modelni o‘lchov ma’lumotlari bilan validatsiya
qgilish rejalashtirilgan.
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CHANGE IN THE ELECTRICAL RESISTANCE OF POROUS (Biy3Shg7),Tes THIN FILMS
UNDER CYCLIC ALTERNATING DEFORMATION AND TEMPERATURE
Sulaymonov Khusanboy Mannopovich — Doctor of Philosophy in Physics and Mathematics
xusanboy.sulaymonov@gmail.com
Fergana State Technical University

G‘OVAKLI YUPQA (Big3Shg 7). Tes PLYONKALAR ELEKTR QARShILIGINING TSIKLIK
IShORASI O‘ZGARUVChAN DEFORMATSIYA VA HARORAT TA’SIRIDA O‘ZGARIShI
Sulaymonov Xusanboy Mannopovich — fizika-matematika fanlari bo ‘yicha falsafa doktori
Farg ‘ona davlat texnika universiteti

HU3MEHEHMUE SJIEKTPUYECKOI'O COITPOTUBJIEHUS NIOPUCTBIX TOHKUX IIVIEHOK (Biy3Sby ), Tes
MO JEMCTBUEM IUKJIMYECKOW 3HAKONNEPEMEHHOM TE®OPMAIIMA U TEMITEPATYPBI
CyaaiimonoB Xycan00ii MaHHONIOBUY — 00KmMOp Puiocopuu no QuuKo-mamemamuiecKum HayKam
Depaanckuil 20Cy0apCcmeeHHblll MeXHU4ecKutl yHusepcumem

Tayanch so‘zlar: Bi-Sb-Te plyonka, siklik deformatsiya, piezorezistivlik, donalararo to‘sigq, garshilik minimum,
charchash shikastlanishini nazorat gilish.

Rezyume. G‘ovak (Big.3Sbo.7),Tes plyonkalarda siklik ishora almashinuvchi deformatsiyaning garshilikning haroratga
bog‘ligligiga ta’siri o‘rganildi. Deformatsiya sikllari soni 5x10° gacha oshirilganda gqarshilik minimumi 333 K dan
408 K gacha siljishi, manfiy qgarshilik harorat koeffitsiyentining mutlag giymati esa kamayishi aniglandi. Natijalar g‘ovak
Bi—Sh—Te plyonkalarini charchash shikastlanishlarini nazorat gilishda go‘llash mumkinligini ko‘rsatadi.

Karouesbie cioBa: mwienka Bi—Sbh—Te, nukinnueckas nedopmarus, Mbe30Pe3UCTUBHOCTD, MEKKPHUCTAIUTUTHBIN Oaphep,
MHUHUMYM COIIPOTUBJICHHA, KOHTPOJIb YCTAJIOCTHBIX HOBpe)KI[eHI/Iﬁ.

Pe3iome. HCCJ’IGI[OB&HO BIIUAHUEC LII/IKJII/I‘IGCKoﬁ 3HaKOHepeMeHHOﬁ ,I[e(i)OpMaI_II/II/I Ha TEMICPAaTypHYHO 3aBUCHUMOCTH
COIPOTHUBIICHHS TOPUCTHIX MIEHOK (Big.3Shg.7), Tes. [Ipu yBenuueHnu ducia HUKIoB aedhopmaruu ao 5x 10° TeMIeparypa
MUHIMYyMa conpoTuBicHHs cMmemaercs oT 333 mo 408 K, mpm 5ToM aOCONIOTHAs BeIWYMHA OTPHUIATEIHHOTO
TEMIEePaTYPHOTO KO3 (GHUIIMEHTa COIPOTUBIICHUS yMEHbIaeTcsl. [1oydeHHbIC pe3yIbTaThl MOKA3bIBAIOT MEPCICKTHBHOCTD
MPUMEHEHHUS MOPUCTHIX TIEHOK Bi—Sb—Te 11 KOHTPOIst yCTaNOCTHBIX IOBPEKICHHUIA.

Key words: Bi-Sh—Te thin film, cyclic deformation, piezoresistance, intergranular barrier, resistance minimum, fatigue
sensing.

Summary. Porous (Big3Shg7),Tes films were studied under cyclic alternating deformation. The resistance minimum
shifted from 333 K to 408 K as the number of deformation cycles increased to 5x10°, while the magnitude of the negative
temperature coefficient of resistance decreased. The results indicate the potential of porous Bi—Sbh-Te films for
fatigue-damage sensing.

Introduction. Bismuth telluride and bismuth—-antimony  resistance minimum can encode the accumulated
telluride remain key near-room-temperature thermoelectric ~ mechanical history [3-5].
materials and are increasingly used in flexible electronics The aim of this work is to retain the experimentally
and sensing systems [1, 2]. In thin-film form, their established resistance—temperature behavior of porous
electrical transport depends strongly on grain boundaries, (Bio3Shy7).Tes films while presenting it in an IMRAD
defects, interfaces and mechanical loading. These effects  framework. Particular attention is paid to the shift of T
become especially important on compliant polymer  ith deformation-cycle number and to a two-component
substrates, where repeated deformation can progressively  grain/barrier model that explains the observed trend without
change the intergrain current path without causing jniroducing unsupported experimental parameters.
immediate electrical failure. _ o Materials and Methods. The investigated films

Recent Bi,Te;-BiShTe flexible films combine high ..o prepared from the (BiosShos)-Tes solid solution

gapsgi?irtt [r)lgrfotlm;ir:cg viwm; hibetStfnt'a)l( | ril:et(r:]h?rrrl:cal by thermal-vacuum condensation on polyimide-type
urablity, and severaj device architectures ExpIor thermoe- g 4165 Dense films obtained at approximately T~ 413

lectric and piezoresistive responses simultaneously [6-12]. _ . . .
Most studies, however, evaluate bending stability through inirilt(iivi\zv ;ng'of résiztanito‘g;(j z;)ﬁ,przra(;;vzlg dé(r)lzé nggslz
room-temperature resistance or thermoelectric performance. Y . e—temp ¢ dependence ¢

to that of bulk-like material. Porous high-sensitivity films

The evolution of the full resistance-temperature : N ~ A ot
characteristic under accumulated cyclic deformation has ~ Were obtained near Ts = 363 K and W = 200 A s7'; the

received less attention, although it is directly relevant to ~ characteristic micropore dimensions along the current path
fatigue-damage sensing. Porous polycrystalline films are ~Were of the order of 30-50 A, and the strain-gauge
particularly sensitive because electrical current crosses both  coefficient exceeded 10°. Resistance was measured over
crystalline grains and narrow intergranular gaps. Cyclic ~ 293-455 K before and after cyclic alternating deformation.
alternating deformation can modify contact area, effective ~ The cycle number N was increased up to 5x10°. The R(T)
barrier width and defect populations at these interfaces.  curves analyzed below resolve the resistance minimum
Consequently, both the temperature coefficient of resistance  clearly in the experimentally relevant interval. The
(TCR) and the temperature T, corresponding to the dense-film curve is used as a control, whereas the
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porous-film curves reveal the cumulative influence of
deformation on intergranular transport.

Following the model used for highly inhomogeneous
strain-sensitive films [4,5], the current path is treated as a
series combination of crystalline-grain resistances and
intergranular pore/barrier resistances:

Rm = Z(Rk.x.i + Rnop.i ): RKp + Rnop (1)

where Ry is the contribution of crystalline grains and Ry
is the contribution of intergranular regions. The grain

contribution is approximated by a positive-TCR
dependence:
R, =R’ l+a, (T-T,)] 0

where R’ is the characteristic grain resistance at T, = 273
K. For a porous film, narrow intergranular regions act as

finite-width  potential barriers. Their resistance is
represented by the thermally activated form
~ 0 .
R, ® R, ep(E,, [«T) ®)

where E, is an effective barrier energy and kg is the
Boltzmann constant. Combining the grain and barrier terms
gives
R, (T)=R;[1+a,, (T-T,)|+R), exp(E,, | T) (4)
The effective temperature coefficient of resistance is
then
nop 0
KTZ ’ Rm)p (T)) / (Rkp + ) (5)
The minimum of R(T) occurs when the positive grain
contribution and the negative temperature derivative of the

barrier contribution compensate. The corresponding
condition can be written as

Enop . Rnap(Tmin)
0

RKP

or, using the barrier resistance evaluated at the reference

temperature, approximately as

RO

nop

— 0 _
anﬂ - (axp ’ RKp

(6)

K(ZKP

Enop . Rnop(TO)

Tmin = 0 (7)

Ka,, R,
Equations (1)-(7) show that an increase in the effective
intergranular  resistance shifts T, toward higher

temperature when the intrinsic grain parameters change
only weakly with deformation. This prediction is tested
against the experimental curves in the Results section.

Figure 1 preserves the experimentally reported R(T)
behavior. In the undeformed porous film (N = 0), resistance
decreases with temperature and reaches a minimum near
333 K before increasing again. Mechanical cycling changes
both the resistance level and the position of the minimum.
Tmin shifts to approximately 348 K after 1x10° cycles, 363
K after 2x10° cycles and 408 K after 5x10° cycles. The
dense-film control changes much less, confirming that the
cumulative response is associated primarily with the porous
intergranular current path. The shift of T, is accompanied
by a strong reduction in the magnitude of the negative TCR
below the minimum. The initial value is approximately
—5.6x107* K™!, whereas after 5x10° cycles it is about
—2.5x107* K™\, Thus cyclic deformation does not simply
increase resistance; it changes the relative contribution of
the two transport components described by Egs. (1)—(7).
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Figure 1. Resistance—temperature characteristics of
porous (Big.3Sho.7),Tes films before and after cyclic
alternating deformation. Curves correspond to N = 0-5x10°
cycles; labels A-F indicate the progressive shift of the
resistance  minimum. The inset shows the dense-film
control. The graph is a clean redraw of the original
experimental figure.

Figure 2 summarizes the experimentally stated T,
values. Over the reported
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Figure 2. Resistance-minimum temperature T, as a
function of the number of cyclic deformation cycles.
Experimental points: 333, 348, 363 and 408 K at N = 0,
1x10°, 2x10° and 5x10°, respectively. The line is a guide
to the eye; no unreported intermediate data are added.

Points, T, increases monotonically from 333 to 408 K.
Because only four numerical values are explicitly available,
no intermediate points or error bars are introduced. The
trend therefore serves as a compact experimental indicator
of accumulated deformation rather than as a complete
Kinetic law.

Discussion. The central result is the systematic
displacement of the resistance minimum with accumulated
cyclic deformation. Dense films show only a weak change,
whereas porous high-sensitivity films exhibit a pronounced
upward shift of T, This contrast is consistent with the
two-component model: the crystalline-grain term has a
positive temperature coefficient, while the intergranular
barrier term decreases rapidly with increasing temperature.
Their competition produces the minimum in R(T). Cyclic
loading repeatedly changes local contact pressure and shear
at the grain boundaries. Contact wear, local separation,
rearrangement  of intergrain regions and defect
redistribution can increase the effective barrier width or
reduce the electrically active contact area. In Egs. (6)
and (7), an increase in R, therefore raises Tni,. The
simultaneous reduction of |TCR| supports the same
interpretation. The mechanism does not require a large
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change in the intrinsic grain resistance; the history-
dependent contribution can be concentrated mainly in the
intergranular network [3-5].

This interpretation agrees with the broader literature on
flexible Bi,Te;-BiSbTe films, where electrical stability
under repeated bending is controlled by microstructural
continuity, interfaces and defect accommodation [1, 6-11].
Recent dual-mode temperature/pressure devices further
show that Bi,Tes-based layers can provide coupled thermal
and mechanical readout [8,12]. The present films differ in
purpose: instead of minimizing resistance drift, they
intentionally exploit cumulative resistance evolution as a
record of deformation history.

The temperature regions on the two sides of the
minimum have different physical meaning. For T < T,
the overall temperature dependence is governed mainly by
the highly inhomogeneous part of the current path:
pore- and grain-boundary-associated barriers produce a
negative contribution to the TCR because thermally assisted
carrier transfer becomes easier as temperature rises. For T >
Tmin,» the positive temperature dependence of the
crystalline-grain resistance becomes dominant and the
R(T) curve turns upward. The minimum therefore marks a
crossover between two transport contributions rather than a
separate phase transition. This interpretation is consistent
with the original observation that the dense-film control
follows a much more conventional, nearly bulk-like
temperature dependence. The cycle dependence also
explains why T, is more informative than resistance
measured at only one temperature. Mechanical cycling
increases the effective contribution of intercrystallite
regions, so the compensation condition is reached only at a
higher temperature. Equations (6) and (7) express this
directly through the dependence of T, on R,. At large N,
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only a limited population of mechanically active contacts
remains available for further rearrangement, so the rate of
change can decrease. The original measurements therefore
indicate a tendency toward saturation at high cycle number,
but the available discrete numerical points are insufficient
for fitting a unique saturation law. For this reason Figure 3
shows only the experimentally stated points and does not
introduce unmeasured intermediate values.

The practical implication is that T,;, may be used
as a temperature-readable state variable for fatigue
accumulation. A calibrated film attached to a mechanically
loaded component could retain the effect of previous cycles
and be interrogated later through a limited R(T) scan. At the
same time, the present interpretation should remain
conservative. Direct microstructural imaging before and
after cycling, replicate specimens, controlled strain
amplitude and frequency, and repeated heating—cooling
tests are required to distinguish mechanical-history effects
from thermal annealing and to quantify uncertainty.

Conclusions. Cyclic alternating deformation causes a
cumulative modification of the temperature-dependent
resistance of porous (Big3Shy7).Tes films. The resistance
minimum shifts from about 333 K in the undeformed state
to approximately 408 K after 5x10° cycles, while the
magnitude of the negative TCR decreases markedly. The
retained equations (1)—(7) describe the response as competi-
tion between a positive-TCR crystalline-grain contribution
and a thermally activated intergranular-barrier contribution.
An increase in effective intergranular resistance with
cycling explains the observed upward shift of T, The
combined R(T), Tmi, and TCR behavior supports porous
Bi-Sbh-Te films as promising cumulative fatigue-sensitive
elements, provided that future work adds direct
microstructural verification and statistical reproducibility.
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joylashuvi, tenglamalar rangi.

Rezyume. Magolada n(>4) o‘lchovli affin fazodagi k o‘Ichovli 7y tekislik ko‘rib chigilgan. Bunda 77, tekisliklarning
o‘zaro joylashish holatlari ularni aniglovchi tenglamalar ranglari orgali aniglanadi.

KnaroueBble cJ0Ba: MHOTOMEPHBIE IUIOCKOCTH, ad(QHUHHOE TPOCTPAHCTBO, K-MepHast — IIOCKOCTH, N-MEpHOE
MIPOCTPAHCTBO, B3AMMHOC PAaCHOJIOKCHUC HHOCKOCTCﬁ, paHr ypaBHCHHﬁ.

Pe3iome. B crathe paccmarpuBaetcs K-mepHast miaockocTb [Ty B N-mMepHOM ahGuHHOM TpocTpaHcTBe, riae N(>4). Tlpu
9TOM B3aUMHOC PACIIOJIOKCHUC IUIOCKOCTEH Hk OIIPEACIIACTCA YEPE3 paHT ypaBHeHHﬁ, 3aJar0IuX 5THU IINIOCKOCTH.

Key words: multidimensional planes, affine space, k-dimensional plane, n-dimensional space, relative position of
planes, rank of equations.

Summary. The article considers a k-dimensional plane 77, in an n-dimensional affine space, where n(>4). The relative
positions of the planes ITy are determined by the ranks of the equations defining these planes.

Kirisiw. Mektep kursi matematikas1 ham jogar1 oqiw 1-teorema. 71y tegisliktin Ny nogattan basqada galegen
ormlarinda otiletugin analitikaliq geometriya kursinda bir,  noqati onmin baslangish noqati boladi.
eki olshemli tegislikler otiledi. Bir 6lshemlisi tuwr siziq, Amglama. k = 1 bolgan jagdayda A, kenisliktegi bir

al eki o6shemlisi mektep kursmnan tanmis tegislik boladi.  6lshemli I7; tegislikti tuwrt siziq, al k=n—1 6lshemli 7.,
Matematikada ganday da bir tasinikti, formulani  tegislikti gipertegislik dep ataymz.

uliwmalastiriw tlken dhmiyetke iye. Sebebi, uliwmalasqan 2-teorema. A, kenisliktegi har ganday I7, tegislik k
tﬁsir}ik arqali dara jagdayin tekseriw ansat bolip galadi. 61shemli affinliq kenislik boladu.

Adebiyatlar analizi. Matematikada koordinatalar Amiglama. Affinliq kenisliktegi k+1 sandagi Ag, Ay, . . .,
sistemast payda bolgannan keyin olar jardeminde - - - ]
geometriyaliq figuralardin gasiyetlerin uyreniw jumuslari A noqatlar ushin A/A, AJA,, ..., A)A vektorlar sistemasi

tez pat penen rawajlana basladi. Somfi ushin oqiwshilarga  sizigli baylanissiz bolsa, onda us1 noqatlar sistemasi sizigl
bul usildi uyretip, geometriyaliq maselelerdi tusindiriw  baylanissiz, al keri jagdayda sizigli baylanish dep ataladu.

dhmiyetli bolip esaplaniladi [1]-[5]. 3-teorema. A, kenisliktegi sizigli baylamssiz k+1
Talgqlaw. Ush olshemli  kenisliktegi  tegisliklerdin sandag1 noqatlardan tek bir k dlshemli tegislik otedi.

gasiyetleri olardii tenlemeleri argali uyreniledi. Birag, T tegisliktin beriliw usillarin korip 6temiz. Bunia ushin

kenisliktin 6lshemi ushten ulken bolgan jagdayda ol jerdegi A, affinhq kenislikte R=(0,&, &,, ...,&,) koordinatalar

tegisliklerdin 6z ara jaylasiw jagdayi qanday boladi degen
sorawga us1 maqaladan juwap aliwga boladi.

Tiykarg1 béolim. |. Kop olshemli tegisliktin beriliw
usillarl.  Biz Gyrenip atirgan kép Olshemli affinhq kefisliktin bazasin {U,, U,, ... ,U,} dep alamiz him
kenislikte kop olshemli tegislik tusinigin keltirip Otemiz.
Bunin ushin n dlshemli A, affinliq kenislik berilgen bolsin
ham omn bagitlawsh1 vektorliq kenisligin V, dep  boyinsha,
belgileymiz. V, vektorliq kenisliktin tules kenisligi Wy

sistemasin alayiq. Meyli, 7, tegislik My nogat argali otip,
onmin  bagitlawsh1 kenisligi Wy bolsin. Bul jerde Wy

VM eIl, & M:M eW,. Bazis vektorlardin aniglaniwi

MM = A0, + A0, + ... + A0, -

(1=k<n) bolsin.

Amglama. A, affinliq kenisliktifi belgilep alingan Ny Sonda, affinliq kefisliktin O, Mo, M nogqatlar1 ushin
nogatt ushin N;N eW, bolatugin N (NEAJ nogatlar orinlt bolatugin OTVl :OK/|0+ M:M tenlik mina tarde
kopligi k 6lshemli tegislik dep ataladi. boladi:

Biz, k olshemli tegislikti 77, arqali bjlgilesek, onda OT\/I :OK/I0+ﬂil]1+/12l12+ et A, )
amiglama  boymsha  TT, ={N/ N € A ,N,N eW,}. Bul Mo, M noqatlardih R affinliq reperge qarata

jerdegi No nogat 7 tegislikke tiyisli. Sebebi, No=N bolgan  koordinatalari saykes (X3, X2, ... , X)), (x,x?, ...,x") ham
jagdayda N:N0 =0eW, =N, eIl,. Ust Ny nogat I {4, U,, ... ,U,} vektorlar sistemasimn B={€, €,, ... ,€ }

tegisliktin baslangish noqati, al Wy — bagitlawshi kenisligi  paziske  qarata  koordinatalari UfCys Cpy o hCi
(qisqasha bagitlawshisi) dep ataladi. Ayrim jagdaylarda "

usinday 71, tegislik (No,Wy) arqali da belgilenedi. Biz 02{0121 Cpy o ,an} h.t. Uk{Clk, Cos - ,an} bolsa,
tomendegi teoremalardi dalillewsiz keltiremiz. onda (1) tenlik mina targe keledi.
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X'E +X%6, + .. + X"€, = X6, + X &, +...+ X[, +
+4,(c,€ +C, €, +...4+C € )+ 4,(C,E +C,E, +...+C € ) +
+..+ 4 (CyE +Cp 8 +...+CE).

Bul jerde {€, €,, ...

baylanissiz ekenligin esapqa alsaq, onda keyingi tenlik
mina tenlik penen ten kushli:

1 1
X =X +A4C, +AC,+ ... +A4C,,

k k
X' =Xy + A4C, + A0, + ... + AL,

, € } vektorlar sistemasinifi sizigh

)
k+1 k+1
X=X+ A0+ ACL - F AL
X"=Xg +A4C, + AL, + ... +AC, .
Solay etip, (2) tenlikler sistemasindagi A4, 4o, . . ., Ak
parametrlerge har quyli manislerdi bersek, onda [7
tegisliktin ustinde Ozgeriwshi noqattin (Xl, X2, ... ,X")

koordinatalart aniqlanadi. Sommn ushin (2) anlatpa 77y
tegisliktin parametrlik tenlemeleri dep ataladu.

4-teorema. A, affinliq kenisliktegi har qanday 7/
tegislikke tiyisli galegen noqattin koordinatalari

a, X +a,X + ...+, X" +a =0,
A, X +a, X + ...+, X" +a, =0,

®)

a, X +a, X+ e+, X +a,, =0.

tirde berilgen n—k sandagi siziglt baylanissiz ham birgelikli
tenlemeler sistemasinin sheshimi boladi ham kerisinshe, (3)
turdegi tenlemeler sistemast k 6lshemli tegislikti aniglaydi.

(3) tenlemeler sistemast A, kenisliktegi k Olshemli
tegisliktin uliwma tenlemesi dep ataladi. Dara, k=n-1
bolgan jagdayda (3) sistema

a, X' +a, X’ +..+a,X"+a =0

turge kelip, ol gipertegisliktin tenlemesi dep aytiladu.

1. Kop olshemli eki tegisliktin 6z ara jaylasiwi. A,
kenislikte  I7,=(N;,W,) ham I7,=(N,,W,) tegislikler
ozlerinin saykes tenlemeleri menen berilgen bolsin:

a, X +a,X* +...+a,Xx"+a =0,
A, X +a,X° + ..+, X" +a, =0,

I, : (4)

a, X +a, X+ ta,, X +a,, =0.

b, X' +b,x* + ...+b, X" +b =0,

1 2
o - b, X" +b,X" + ...+b, X" +b, =0, ®)
o
1 2

B, X +0 X+ b X" +b, =0

Ust tegisliklerdin 6z ara jaylasiw jagdaylarin

korsetiwshi aniglamalard: keltiremiz:

l-amqlama. 77y ham [ tegislikler en keminde bir
uliwma noqatqa iye bolsa, onda olar kesilisiwshi tegislikler
dep atalad.
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2-amiqlama. Uliwma noqatqa iye bolmaytugin /7, ham
IT, tegislikler ushin  s=min(k,m) bolsa, onda bul

tegislikler toliq parallel (yamasa, qisqasha parallel) dep
ataladi.

Eskertiw. s=min(k,m) degende k<m ushin s=k, al
m<k bolganda s=m dep alinad1.

3-amiqlama. Kesilispeytugin 77y hdm I
ushin 0 <s<min(k,m) sharti ormnli bolsa,
tegislikler toliq emes parallel dep, al s sam
indeks dep ataladi.

4-amqlama. Kesilispeytugin hdm parallel
tegislik ayqasiwshi tegislikler dep ataladi.

Jogarida atap  otilgen ekinshi hadm  ushinshi
aniqlamalardan ayqasiwshi tegislikler ushin

W, AW, =W, ={0} = dimW, =0 ekenligi kelip shigad:.
Tegisliklerdin tenlemeleri boyinsha olardi izertlew

maselesin korip oteyik. Bunin ushin, daslep (4) ham (5)

tenlemeler sistemasin birgelikte qaraymiz:

a, X +a,X +..+a, X" +a =0,

QX +a, Xt + ..+ 3, X" +a, =0,

tegislikler
onda bul

parallellik

emes eki

a X +a, X+t X +a,, =0,

n-k,n (6)
b X +b,x + .. 4+b, X" +h =0,
by X" +b,,X* + ...+b, X" +b, =0,

b .x'+b

(6) tenlemeler sistemasinin tiykargi matricasinin rangin
r, al keneytilgen matricasimn rangin R dep belgileymiz.
Amgqliq ushin dimlZy < dim/l, dep alayiq. Onda k<m
yamasa N—-K>n-m. Solay etip, (6) sistemadan
n-k<r<n.

1) Meyli, (6) tenlemeler sistemasinda r=R bolsin. Bul
jagdayda us1 sistema nollik emes sheshimge iye
bolganliqtan 77, ham [T, tegislikler kesilisedi.

I,) Eger R=r=n bolsa, onda (6) tenlemeler sistemasi tek

bir (x:,x2, ...

2 n _
n-m,1 n—m,ZX + "'-I_bn—m,nX +bn—k - 0

,X;) sheshimge iye. Geometriyaliq jaqtan /7y

ham [T, tegislikler bir M(x},%?,...,x}) nogatta
kesilisedi.
) R =r=n—k  bolgan jagdayda (6) tenlemeler

sistemasindag1 daslepki (n—Kk) sandagi tenlemeleri sizigh
baylanissiz bolip, galgan (n—m) sandagist olardif sizigh
kombinaciyasinan turadi. Usinin natiyjesinde (4) tenlemeler
sistemasinin sheshimler kopligi (5) tenlemeler sistemasinif
da sheshimi boladi, yagniy 11, <11, -

I3) Berilgen matricamh r rangi n—k <r<n bolgan
jagdayda (6) tenlemeler sistemasinin n—r sandagi siziqlt
baylanissiz ham birgelikli tenlemeler sistemasi bar bolip, ol
I1, , tegislikti aniqlaydi. Solay etip, [T, NIT =IT .

I1) Aytayiq, (6) tenlemeler sistemasi ushin r#R bolsin,
yagnly birgelikli bolmasin. Onda 77, ham [T, tegislikler
kesilispeydi. Bul jagdayda wusi tegisliklerdin 6z ara
jaylastwin aniglaw ushin W, "W, kesilispeni tekseremiz.

(4) ham (5) tenlemeler sistemasi menen berilgen
tegisliklerdin bagitlawshi kenislikleri saykes




a, X +a,x* +..+a,x" =0,

a, X +a,X* + ...+a, X" =0,

W, : (7
A, X+, X+ ta, X" =0.
b, X' +b,x* + ..+b, X" =0,
1 2 n
W, - b, X" +b,x° + ...+ b, x" =0, ®)
by miX by X+ b X" =0.

tenlemeler arqali beriledi. Sonda, W, "W, kesilispe mina
tenlemeler sistemasi arqali aniqlanadi:
a, X +a,x* +..+a,x" =0,

1 2 n
A, X T A X+ +a X 0,

b, X" +b,X* + ...+b, X" =0,

W, AW, : ©)

Ilim ham jamiyet 26.2026

(9) tenlemeler sistemas: bir tekli bolganhgtan onin
tiykarg1 matricasimin rangi keneytilgen matricasinin rangine
te. Sonhgtan, W, "W, #&. Biz, (9) tenlemeler

sistemasma saykes keliwshi matricamih rangin r dep
belgilegen edik ((6) sistemaga qaran). Bul jerde de r rangtin
N—K < r <n manislerin korip 6temiz.

I1;) Eger r=n bolsa, onda (9) tenlemeler sistemasi tek

bir (0;0;...0) sheshimge iye bolip, W, "W, :{6} Bul

jagdayda 1 ham I tegislikler ayqasiwshi (4-aniqlama).

I1,) r=n — k bolgan jagdayda (9) tenlemeler sistemasinif
sheshimi (7) teflemeler sistemasinii sheshimi menen
betleskenliktenw, ~W, =W, ormli. Onday jagdayda [Ilx

ham 71, tegislikler toliq parallel boladi.

1) Eger N—K <r <N bolsa, onda (9) tenlemeler
sistemast n—r sandagi sizigli baylanissiz tenlemelerden
turadi. Sonligtan, (9) tenlemeler sistemast W, Olshemli
vektorliq kenislikti aniqlaydi. Solay etip, bul jagdayda 7y
ham [T, tegislikler toliq emes parallel boladi.

Juwmaq. Ush Olshemli kenisliktegi tegisliktin
tenlemesin kop olshemli (n>3) kenisliktegi tegislik ushin
uliwmalastirnwga boladi eken. Usmin natiyjesinde kop
olshemli tegisliklerdi aniglawshi tenlemelerdin rangleri
arqali olardin 6z-ara jaylasiw jagdaylar1 aniqlanadi eken.
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ONTHMU3AIMs, KBapaTH4Has QyHKIus, eneBas QyHKIHMs, 3a/1a4a, METO]] YCJIOBHOTO IPa/IMeHTA.

Pe3tome. B crarbe nocTpoeHa MOJI€NNb HEIMHEHHOIO IPOrpaMMHUPOBaHUs AJIs1 OINTUMU3ALUY PaCIIpEACICHUs TIOCEBHBIX
IUTOIAe Ha ONBITHOM Yy4YacTKe Iuomaneto 45 ra B YumOaiickom paifone KapakammakcTaHa MeXITy YETHIPHMS
KyJbTypaMHu — XJIOITYaTHUKOM, HmeHHHGﬁ, Z[BIHCﬁ H MameMm. B ormimume ot TpaAULIMOHHBIX JIMHEHHBIX MOI[GJIeﬁ
IIPpUMEHCHA KBaJIpaTU4YHad LEJICBas (1)YHKLII/I$[, YUYUTBIBAIOIIIasd y6BIBa}OH.Iy}O NpeACIbHYIO MPOAYKTHUBHOCTb W BJIIHAHHUC
3aCOJICHUA IIOYBBEI. MO}IGJ’IL BKJIIOUACT ACBATH TPYIIT OI’paHI/I‘IeHHﬁ — OT CC30HHBIX BOJHBIX KBOT 0 TPYAOBBIX U
¢uHAHCOBBIX pecypcoB. 3amada pemeHa merogoM Ppanka—Bysnpda. OOmias umcras npubbulb Beipocia Ha 20,5%
(c 425,6 mo 512,8 Mt cym), a 3 (HEKTUBHOCTH BOAOIOIB30BAHMS MOBBICHIIACH Ha 18,8%.

Key words: Frank—Wolfe method, nonlinear programming, model, optimization, quadratic function, objective function,
conditional gradient method.

Summary. The paper develops a nonlinear programming model for optimizing crop area allocation on a 45-hectare
experimental plot in the Chimbay district of Karakalpakstan among four crops — cotton, wheat, melon and mung bean.
Unlike conventional linear models, a quadratic objective function is applied that accounts for diminishing marginal
productivity and soil salinity. The model incorporates nine groups of constraints, from seasonal water quotas to labour and
financial resources, and is solved by the Frank—Wolfe method. Total net profit increased by 20.5% (from 425.6 to 512.8
million UZS) and water use efficiency improved by 18.8%.

BBenenmne. YcrtoiiuuBocTh cenbckoro xosgiictBa B poBanue (JIII) [2]. OnHako cOBpeMEHHbIE IMIMPUUYECKUE
3aCyIUIMBBIX 30HaX OKa3ajach IMOJ yrpo30H M3-3a OCTPOH  JaHHBIE MOKAa3hIBAIOT, YTO B3aWMOCBS3b MEXAY 3aTpaTaMH
HEXBAaTKMH BOABI M YCKOPSIOIIETOCS M3MEHEHHUS KIMMara pecypcoB W (DAaKTHYECKOM YpO)KaHHOCTBIO maieka oOT
[9]. Bacceitn Apambckoro Mopsi, B YacTHOCTH HIDKHEE  JIMHEHHON: Tporpeccupyomias Jerpajaius IOYBE U
Te4eHne AMynapbu, — OJHAa M3 HambOoyiee SKOJIOTHYECKH  HEeTHHEWHas peaknus KyJlIbTyp Ha KoJeOaHHs YPOBHS BOJBI
YA3BUMBIX 30H Mupa: 1is pepmepoB Unmbaiickoro paiioHa  TpeOyrOT mepexonga K Oojiee CIOXKHBIM MaTeMaTHUYESCKHM
KapakanmakcTana peanbHOCTb CKJaJIbIBaeTCsl W3 orpaHu-  mozensm [1, 10]. KagpaTuunsle QyHKINN ypOsKalHOCTH
YCHHBIX KBOT Ha OpOIICHHE M BBICOKOH 3aCOJNEHHOCTH  OOCCIIEYMBAIOT 0OJee PEaTMCTUYHOEC MOJCIHPOBaHUC
[I0YBBI, CYIIECTBEHHO MOAABIISIIOIINX YpOoxKaitHOCTS [6, 7]. MIPOU3BOJICTBA, IMOCKOJBKY YYHTBHIBAIOT KaK (DU3UOJIOTH-

Hcropuuecku cTaHIapTHBIM WHCTPYMEHTOM OIIpeselie-  YeCKHE OrpaHUuCeHMs] pacTeHui, Tak M maryOHble MOCIel-
HHSL CXEM CeBOOOOPOTa BBICTYIANO JIMHEHHOE MPOrpaMMHU-  CTBHSI YPE3MEPHON KOHLICHTPALIUH 3eMIIeIob30Banus [3].
_—. i
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IIpakTrueckoe MpUMEHEHNE HETMHEWHOT0 MPOrpaMMHu-
pPOBaHMS OTPAaHWYIMBACTCS BBIYUCIUTEIBHBIMUA TPYIHOCTS-
MH Tpu OONBIIOM YHCJIEC IWHEHHBIX orpaHudeHmid [1].
3n1ech J0Ka3blBaeT CBOIO IEHHOCTh Meron PDpanHka—
Bynbda, wam Meron ycimoBHoro rpaauenta [4]: oH
pa3OuBaeT CJIOXHYIO HEJIMHEWHYIO0 3aJady Ha Iocie
JIOBATENBHOCTH 00Jiee MPOCTHIX JIMHEHHBIX Toa3anad [5].
Hecmotps Ha wmccrnemoBaHUsl BOJOCOEpPETAIOINX TEXHO-
moruii B Y30ekucrane [8], mpuMeHEeHHEe TaKuX ajJTrOpHUTMOB

Ha ONBITHBIX ydacTkax KapakanmakctaHa ocrtaéres
MaJOM3yYCHHBIM; HACTOsMIas paboTa BOCIOJHIET 3TOT
npoGe.

MetopoJgiorus. PaccmaTtprBaercst S3KCIIEpUMEHTaIbHbIN
y4acToK Iuiomanpio 45 rekrapoB B UmMOaiickoMm paiioHe,
OTPAXAIOMNN KIIOYEBBIC SKOJOTMYECKHE OTPAaHWICHUS
pEeruoHa — 3acOoJIeHHEe MOYBBI M HEPEryNsSpHBIA AOCTYH K
OpPOCUTENILHOI BOJIE.

3agaya onTUMHU3anuM (HOPMYITHPYETCS KakK MOAEIb
HEITMHEHHOTO0 TNPOTPaMMHUPOBAHMA U1 MaKCHMH3ALUH
o0eit uncToit npudbLH (7).

HeneBas pynkuus:

Llenplo faHHOTO HCCIEROBaHMA SBISETCA pa3paboTKa
MaTeMaTHYeCKOM MOJeNu U alropuT™Ma ONTHUMAIbHOTIO
pacnpenieneHus] OTpaHUYEHHBIX 3EMENIBHBIX pecypcoB (45
ra) UmmOaiickoro paiioHa MEXAYy YETHIPbMSI BHIAMHU
KyJIBTYp (XJIOIYATHUK, MIICHUNA, AbIHA 1 Mai). OcHOBHas
3a7aqa 3aKII0YaeTCs B HAXOXKACHUM TaKWX 3HAYCHUH
IUIoIaAed moceBa M KaXIOW KyJIbTYpHl, KOTOpBIE
obecrieumsii  Obl  MaKCUMM3al[MI0 COBOKYITHOW 4YHCTOM
NpUOBLIM MPEANPUATHS B YCIOBHAX Je(UIMTA ITOJUBHOM
BOJBI, BBICOKOH 3aCOJICHHOCTH TIIOYB M COOJIIOACHUA

TrOCyIapCTBCHHBIX KBOT:
4

Z[ P, (& x; _bixiz) -C% ] — Mmax.
i=1
CucreMa orpaHnyeHMii:
Mopenb BKIIIOYaeT JAEBATH HAOOPOB OTpaHHYCHUH,
OTPAXAIOMNX CIIeNU(HUKY perrnoHa:
1. IInomanp 3emMin: cymMMapHas BeIZICTICHHAs ILUIOMIA b
HE TIPEBBIIIACT TOCTYMHYO (A):

ZA:xi <A
i=1

2. T'onoBoii 00bEM BOABI: 00BEM Ha OpomieHue (W, ) u
BeIenaunBanue (S;) B mpeaenax rogosoro mumura [3] (W):

i(wi +8,)% <W. ®)

M

@

3. Ce30HHbIil cripoc Ha BOAY: B Kaxaeld mepuox t
MOTPEOHOCTD HE MPEBBIIAET JOCTyHbIH 3amac [10] (Wy):

Z4:V\/itxi <W, vte{l...,T} (4)

4. YnoopeHusi: moTpeOiieHne HE MPEeBbINIAeT 3aIllIaHM-
poBanHbI 066EM mocTaBok [2] (F):

ifixi <F.
i=1

5. TpyaoBbie pecypchbl: TOTpeOHOCTH B pabodeii cuie B
npenenax gumuta [6] (L):

i:lixi <L
i=1

6. BromkeT: NpoM3BOJICTBEHHbIE 3aTpaThl B Ipenesax
BbIICNIeHHOTO Oropketa [2] (B):

ZA:Ci X, <B.
i=1

®)

(6)

U]
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7. OGopynoBaHue: BpeMsi pabOTHl TEXHUKH HE TPEBBI-
HIaeT TeXHuIeckue pecypest (M):

imixi <M.
i=1

8. CemeHa: moTpeOHOCTh B CEMEHAX IO KaXKIOH KyJIb-
Type B nipenenax mumuta (U)):
ux <U,, i=1...,n 9)
9. 'ocynapcTBeHHast KBOTa: IJIOIIA/Ab O] XJIOTIOK — HE
MeHee 15 rekrapos.

®)

X, >15. (10)

10. HeoTpuuaTeabHOCTB: IDIOMIAH MO JFOOYIO KyIb-
Typy HEOTpHULIATEIbHA:

x>0, i=1..,n (11)

B nannoil mozmenm nepemenHas x, (rae i=1,2,3, 4)

o0o03HauaeT miomaas (B rekrapax), BbLISIIEMYIO 0/ KOH-
KPETHYIO CENbCKOXO03AMCTBEHHYIO KYJIbTYpY: X, — XJIOM4ar-

HUK, X, — [IIEHUIA, X, — AbIHS, X, — Malll.

9TUX  TEPEeMEHHBIX  (opMHpyeT  BEKTOp  pelIeHHs
X =(X,, %y, X, X, ) > KOTOPBIi ONPENENICT CTPYKTYpy HOCEB-

COBOKYIIHOCTh

HBIX IUIOIIAJIEH OMBITHOTO Yy4yacTKa Iulomanpio 45 ra.
Yenosue (11) x >orapastupyer ¢dusnveckyo peanusye-

MOCTb pelIeHus (OTCYTCTBHE OTPULIATEIbHBIX IUIONIA/CH).

Mopens  0o0beAMHSIET  KBAJAPATHYHYIO  LIEJIEBYIO
GYHKIMIO M IEBSITh IPYII OTPaHUYCHUI: BOCEMb pecypce-
HBIX (3eMJIs1, BOJa, YHOOpEeHHs, TPyH, OIOIKET, TEXHHUKA,
CceMeHa) W OJHO HOPMATHBHOE, 3a/laBaeMOe arpapHoii
MOJUTHKOIM perrnoHa (rocyIapCTBEHHas KBOTa Ha XJIOMOK),
IUTIOC  yCIIOBUE HeoTpuuatenbHoctd. OOmas mpoueaypa
ONTUMH3AIMY TIOKa3aHa Ha PUCYHKE 1.

)

[ Hawano
]

BBOZ HCXO[HBIX TAHHBIX: PECYPCEL
TMATEL, Ko3dbuimesTs ¢, b

1

@opMupoBaHIe HEMNHEHHOM LEIeBOii
dyukmm Z, n cucreMs! orpannueHnii (2)-(11)

3

Bribop HauansHOI A0y CTHMOI TOUKH X7
1
HrepaunoHHslii nponece MeTona Opanka-Bynbda:
Brruncienne rpamuenta Vx*) Pemenne uenuueiinoit
noxzagaun (Hampasnenue ) OnpegeneHue mara ¥

TIpoBepKa yCIoBusL
cxomumoctH (Vi{xF),

Bereoxn onTHMAIBHOTO pacnpencieHIe
x* 1M MAKCHMATbHOM MPUOBIIH Zyax

[ /

Pucynok 1. Memoouueckuil aneopumm uHmezpuposanHoti

HeIUHENHOL ONMUMU3AYUOHHOU Modenu 05 pationa Yumbail.

Jnst pemieHust 3ajayd HEJIMHEMHOM ONTHUMH3ALUU C
OrpaHMYEeHUsIMU HCToNb30BaH MeTon Ppanka—Bynbsda [4].
Metoa moAXOAMUT Jis MPEJI0KEHHON MOJENH, TOCKOJIBKY
oOpabaTpIBaeT JIMHEHHBIE OTPAaHUYEHUS, ONTHMH3HPYS
HEJIMHEHHYIO IEeNeBYI0 (YHKIMIO TOCPEACTBOM MOCIEN0-
BaTeIbHBIX JTUHEHHBIX MPUOIKEHHH [S].

I'paguent Ha k-ii UTepanuu BBIYUCISIETCS CISAYIOIIUM
obpazom:

[ Ko )




vF(Xik) =0 (ai _Zblxik) _Ci' (12)
Ha kaxxgoif utepauuu pemaeTcsl JuHEHas moa3agada
ISl ONpENENICHHUS HampaBlIEHUs TIOMCKa, TIOCie 4Yero
BBIOMpACTCS IIar OOHOBJICHUS PEIICHHUS:
Xt =x*+a (2 —x"), 0<q, <1. (13)
AJNTOPUTM pELIeHHS 3aa9l ONTUMHU3AINA Pa3MEICHHS
kyneTyp (Metox @panka-Bymnsda)
ar 1. Mannmamm3anus. 3agaTh HadalbHOE IOIMYCTH-
MO€ pacmpeseieHue Iuromanei x©@ e D, ynosnerBopsito-
mee orpanmdeHuIM (2)—(11). YcTaHOBUTE TOYHOCTE € > 0
U cyeT4MK urepamuil k =0.
Ilar 2. Jinneapuzauus. Beraucnauts rpaiveHT ueneBoi

¢yakunn npudsuH (1) B Tekymeit Touke x®)

;
VZ(X(k)):[az oz oz azJ

X ox, %, X,
IIar 3. Pemenue BcnoMoraTtenabHOMW 3amaud. HalTth
S(k)

x=xt)

BCIIOMOTATENIbHBI BEKTOp IUIOIIAAEH KOTOPBIi
MaKCUMIBHPYET IUHEHHYI (YHKIHIO TIPU HMCXOITHBIX
orpanndenusix (2)—(10):
4 az(x(k))

7.Si
) 8
npu yciaoBud, uto S€ D (BBIMONHSIOTCS BCEe pecypcHbIe

JIAMUTHI).
[ar 4. O6HOBNCHHE pemreHUs. OTNpeneanTs HAaIIpaBie-

max

mne moncka 0% =s® —x®  OGuosuTs BexTOp pacmpe-
JIeNICHUs KYJIbTYp:
XKD = 0 4o, g®
__2  (wnm onpeenseTcs METOJ0M OJIHOMED-
k+2

HOTO TIOWCKA).

Ilar 5. Kpurepuit ocranoBku. Ecim paspeiB aBOi-
cteennoctu (Gap) (VZ(x%),s® —x®y <e¢, 1o xt
ONTUMaJIbHOE pacnpenenenue miomaned. Munave k =k +1
u nepexon k Ilary 2.

PesyabTaThl M 006cy:xkaeHHe. 3HAuEHHS MapaMeTPOB
OIpE/IeNIeHbl 10 MECTHOM CeJbCKOXO031UCTBEHHOM CTaTH-
CTHKE M KBaJPAaTUYHON MOJEIM 3aBHCHMOCTH YPOXKaWHO-
CTH OT 3aTpart pecypcoB (Tabmuma 1).

Ta6auuna 1. Bxoansie napaMeTpbl M NOTPeOHOCTH

B pecypcax Ha reKrap.

rac mar
A e
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Hauunas ¢ pgomycThMoW HaudaabHOM TOYKH, COOTBET-
CTBYIOIIE PAaBHOMEPHOMY paCIpEICIICHHIO, MPUMEHEH
Meton @panka—-Bymeha. CXxoaguMocTs JOCTHTHYTA TOCie 8
UTeparuii Ipyu 3aJaHHOM JIOIycKe (Tabnwma 2).

Tabéauua 2. Xoa urepauuii ¥ 3HAYeHUS
nejeBoil pynkuun Z.

=
~ N =
& = x| o~ N =z
z Z | 5| 2| 2|2z 8
5 S = g = |2 =z| &8
= = = = © = R =
) S 2 2 I -V
= v g x| = 5 5
= | B = 2
=
0
(nmavanpHoe |11.25 [11.25 |11.25|11.25 |425.6 | 82.70
3HAUEHUE)
3 14.80 |11.50 |8.50 |10.20 |488.2 | 1.15
5 15.10 |11.30 | 7.30 |11.30 |502.4 | 0,042
8  |15.25 [11.20 |7.15 |11.40 | 512.8 0.00004
(onTUMYM)

« | | 2| F

s E| 2| 2| EE
IMokasaresn s X E X E = E E

* g | &= |°
3eMeTbHBIN yJacToK, ra 1 1 1 1 45
Toxonoit oGvEm BoAs 60 |4500 4100 [2800 [220 000
(Wi + Si)s M
Ynobpenus (i), kr 250 {200 | 150 |100 | 9000
Tpyn (i), uenoBexo-nuu | 45 | 25 | 60 | 30 | 2000
BropkeT (¢i), MITH cyM 13.0 | 85 |11.0 | 7.0 | 500
O6opymoBanwue (m;), gacer| 18 | 12 | 10 | 8 600
Hopwma cemsin (uj), kr/ra | 25 220 | 4 | 15 | 3200
Iena (pi), MITH CyM/T 125132 |45 | 14 -
Kosduument yporait- | 3 55 14 09 (620 [1.80 | -
HOCTH (;)
Dddexr 3aconenus (b)) |0.06 |0.05 |0.32 |0.04 -

OnTuManbHOE paclpeelieHHe PecypcoB Ha AKCIEpH-
MEHTAJbHOM YYacTKe IUIOIIANbI0 45 TeKTapoB BBIMVIAUT
CIeIYIONINM 00pa3oM:

XJIOTOK (x1) — 15,25 ra (33,9%); nmennna (x,) — 11,20
ra (24,9%); apias (x3) — 7,15 ra (15,9%); 600661 (Mmar,
MyHT) (X4) — 11,40 ra (25,3%).

[TpoBepka MoATBEpAMIA BHIIOJIHAMOCTh PEIICHHS: BCE
JIeBATh I'PyIN OIpaHUYEHUN yAoOBIETBOpeHsl — 215 335 Mm?
Boabl u3 220 000, 6romxet 451,9 u3 500 mMiH cym, 8 265 kT
ymobpennit u3z 9 000, 1 737 u3 2 000 genoBexo-guel, 571,6
u3 600 yacoB paboThl TexHUKH, 3 045 u3 3 200 kr cemsH;
KBOTa Ha XJIOIOK COOJIIOICHA.

Bba30BeIM (TpagUIIMOHHBIM) BapUAHTOM CIIY>KUT PaBHO-
MepHOe pacipeneneHue mmomaneir — mo 11,25 ra mox
KXyt KyIbTypy, TO €CTh HauaibHas Touka x° (MTepauus
0 B Tabmmme 2). [To cpaBHEHUIO ¢ HUM HEIMHEWHAsT MOJCIh
Jana oOIIyro YHCTyIo TpuObute 512,8 BMecto 425,6 MuH
cym (+20,5%) mnpu CHIKEHHM MOTpeOJIeHUs BOJIBI Ha
equHNy mpuOsm Ha 18,8%. IlocTaHOBKA IMOTHOCTHIO
JIETEPMUHMPOBAHHAS: CTOXAaCTHYECKHE (DAKTOPHI 3/1eCh HE
paccMarpuBaroTcs.

OTO MOATBEPKAAET, UTO JIAXKe MPH JKECTKUX PECYpPCHBIX
OTPAHUYEHUSIX PEHTA0EIBFHOCTh MOXKET OBITh CYIIIECTBEHHO
MOBBIIIEHA CPECTBAMU HETHMHEHHOI'0 MPOTrpaMMHUPOBAHNS,
a TPAAMIMOHHBIE CXEMBl pACHpeNeNeHus KylbTyp i
Kapaxanmakcrana 6oyiee HEZOCTaTOYHEI.

[TokazaTenpHast 0COOEHHOCTb AITOPUTMa — IIPEAIIoYTe-
HHE pa3HOO0Opa3Wsl Iepes MOHOKYJIBTYPOIl: cTaHIapTHOE
JIIT gacTo maéT «yrioBBIE PELICHHSA», KOTAAa BCE PECYpPCHI
BBIIENAIOTCS OJHOW KyNbType, TOrJa Kak KBaJpaTUYHas
MoJienb (POPMHUpPYET cOaTaHCHPOBAHHYIO CTPYKTYpY Ioce-
BoB. Jlimst OacceifHa ApasibCKOro MOps JUBEPCHUPHUKALMS
Heo0XoIuMa [T TTOePIKaHUs 340POBBS TIOYBHI U 3AIUTHI
(dbepmepoB ot HecTabMITBHOCTH [9].

3aMeTHO pacHmmpeHa IUomaab Mmoa 000OBBIMU (Marll,
MyHT): KaK 3aCyXOyCToHumBas KyJdbTypa C BBICOKOH
PBIHOYHOH CTOMMOCTBIO I YMEPEHHOH BOJONIOTPEOHOCTHIO
(2 800 m3/ra) onm Hamboyee palMOHAIBHBI JJIS KIUMaTa
Unmbas, a nepexosr K 6000BBIM OJHOBPEMEHHO MOBBIIIACT
BOJONPOIYKTUBHOCTb M YBEJIIMYHMBAET COAEPIKaHME a30Ta B
nouse [8]. KBaaparnuHas (QyHKIHS MO3BOJIMJIA CMOJIENHU-
pOBaTh CHIW)KEHUE YpPOXKAHHOCTH, BBI3BAHHOE 3aCOJIEHUEM,




00eCIeYnB PEATUCTHYHYIO OLICHKY MHPEIACIBHON T0XOM-
HOCTH B HH30BBSIX AMyIapbH. JIOMyIIeHHE O MOCTOSHHBIX
[EHAaX OCTABIIET IPOCTPAHCTBO U CTOXACTHYSCKUX
MOCTAHOBOK 3a1auH. (X4)

AHaju3 YyBCTBUTEIBHOCTH IIPU H3MCHCHHH HOCTYII-

HOCTH OPOCHUTEIbHOU
(rabnmua 3) mokaszaj, YTO MOJAENb OCOOCHHO

+30%

BOJBI

Ha +20%

U 1TCH Ha

YyBCTBUTEJIbHA K POCTY IieH Ha Mami (+11,8% npubsiin), a
CHIDKEHUE BOAHOW KBOTHI Ha 20% yMeHbIIaeT MpUObLUIL Ha
9,2%: Boaa ocTaércs IUMUTHPYIOLIUM PECYPCOM.

Tabmuna 3. YyBcTBUTENbHOCTh NPpHOBUIH Z K KoJieOa-
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3akirouyenue. B ncciemoBanum pa3paboTaHa U pean-
30BaHa HEIWHEIHAs ONTHMHU3AIMOHHAs MOJEINb pacmpere-
JEHUsI CeJIhCKOXO3AUCTBEHHBIX KyIbTyp B YmmMObaiickom
paiione Kapakanmakcrana. C [OMOIIBIO adropuT™Ma
O®panka-Byneda ONTHMH3HPOBAaH OMBITHBIA  y4acTOK
wromanpio 45 TEeKTapoB I YETHIPEX CTPAaTErHYECKUX
KyJIBTYP TIPH AEBSATH IPYIIAX PECYPCHBIX OTPaHUYECHUMH.

1. OntuMu3upoBaHHas MOJENb OOecHevYmria YHCTYIO
npudebs 512,8 miaH cym — Ha 20,5% Oosnblie, 4eM mpu
TPaAULIOHHOM MOAXO/E, P MOBBIIIEHUH 3P ()EKTUBHOCTH
BojonoTpedienus Ha 18,8%.

HUSIM PECYPCOB H IICH. 2. AnroputM Ha ocHoBe Merona Ppanka-Bynbda

g | Hmwnemne [ e || S s ssoaer, 6 i s
npubsLin Z (%) OorpaHHYeHue
HUSIMU.

Boanas kBoTa -9.2% JIMMHT BOJTHBIX 3. ObocHOBaH Tepexoa OT KECTKUX CXeM ceBoobopoTa
—20% ' pecypcos XJIOTIOK—TIIIEHHNA K 60see MEHHBIM H BOI03(h(MEKTHBHBIM
Bonnas xBora +5.4% JIuMHT 3eMENBHOM |  kynbTypam, TaKUM Kak 6060BbIe (Malll, MYHT).

+20% ' IIOLIA1 Mogens NpenoCcTaBiIsSeT KOJIUYECTBEHHYIO OCHOBY JJIs
Ilena Ha mamm +11.8% Jlumut TPYAOBBIX JIAL, OTPUHUMAIOIUX PCUICHMS, U pyKOBo,uI/ITeneIZ Q)epMep—
(myHT) +30% ' pecypcoB CKMX X03sicTB KapakanmakcTana, CTPEMSIIIUXCS TTIOBBICUTh
Ilena na xyo- 8.5% TlNocynapcrBenHas peHTabenbHOCTh M 3 PEKTUBHOCTD UCIIOIb30BAHUS PECyp-
ok —30% ' KBOTa (X1 > 15) COB C YYE€TOM DKOJIOTHYECKHX OTPAaHMYEHUH PETHOHA.
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O‘ZBEK TILI MATNLARIGA INTELLEKTUAL IShLOV BERISh
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WH®OPMAIIMOHHASI CUCTEMA JIJI1 UHTEJUIEKTYAJIBHOW OBPABOTKH
TEKCTOB HA Y3BEKCKOM SI3bIKE U TPAMMATHYECKOT' O
BOITPOCHO-OTBETHOI'O B3AUMOJIEMCTBHU A
IMapunos Maxkcyn CHAAUKOBHY — KAHOUOAT MEXHUYECKUX HAYK, CAMOCIMOAMENbHbIN COUCKAMEeNb
Tawxkenmckui yHugepcumem uH@opMayuorHHslx mexroao2uu umenu Myxammaoa anv-Xopesmu

Tayanch so‘zlar: o‘zbek tili NLP, ByT5, Viterbi, nDeBERTa-v3, CRF, gibrid RAG, BM25.

Rezyume. “UZAI Tahlil” dasturiy majmuasi o‘zbek matnlarini morfologik, sintaktik va leksik-statistik tahlil gilishni
manbaga tayangan grammatik savol-javob bilan birlashtiradi. Tizim UzbekTaggerBERT, ByT5, Viterbi morfotaktik
tekshiruvi, mDeBERTa-v3 + CRF hamda BM25/MPNet gibrid RAG komponentlaridan foydalanadi. Tajribada morfotaktik
tahlil F1 = 96,8%, sintaktik klassifikatsiya Macro F1 = 91,4% va grammatik gidiruv Hit@4 = 97,1% natijani ko‘rsatdi.

KuroueBbie cioBa: y30exckuit NLP, ByT5, Burepou, mDeBERTa-v3, CRF, rubpunnsiii RAG, BM25.

Pe3rome. IIporpammusiii komrmieke «UZAI Tahlily o0bpenunser MOp¢hOIOTHUSCKUH, CHHTAKCHYCCKHA M JICKCHKO-
CTAaTUCTUYECKUHA aHaJIu3 y36€KCKI/IX TCKCTOB € TPaMMATHYCCKUM BOHNPOCHO-OTBCTHBIM IIOMCKOM IIO IIPOBCPCHHBIM
ncrounnkaM. Cucrema wucnoip3yet UzbekTaggerBERT, ByTS5, wopdortakTaueckyto mpoBepky BurepoOw,
mDeBERTa-v3 + CRF u rubpuansiii RAG BM25/MPNet. Oxciepuments! nokazamu F1 = 96,8% mis MopdoTakTHKH,
Macro F1 = 91,4% nns cuaTakcmaeckoit kinaccupukanmu u Hit@4 = 97,1% i rpaMMaTHIecKOTo MOUCKA.

Key words: Uzbek NLP, ByT5, Viterbi, mDeBERTa-v3, CRF, hybrid RAG, BM25.

Summary. “UZAI Tahlil” integrates morphological, syntactic and lexical-statistical processing of Uzbek texts with
source-grounded grammatical question answering. The system combines UzbekTaggerBERT, ByT5, Viterbi morphotactic
validation, mDeBERTa-v3 + CRF, and hybrid BM25/MPNet retrieval-augmented generation. Experiments achieved
F1 = 96.8% for morphotactics, macro F1 = 91.4% for syntactic classification, and Hit@4 = 97.1% for grammar retrieval.

Introduction. Uzbek’s agglutinative morphology, long Materials and methods. The “UZAI Tahlil” platform
affix  chains,  morphophonemic  alternations and uses a multilayer Django MVT architecture (Fig. 1):
homonymous suffixes complicate automatic analysis. query/session  handling feeds a linguistic  path
Existing Uzbek NLP work spans integrated resource  (normalization, POS, morphology, syntax) and a retrieval
surveys [1:2], linguistic modules for automatic analysis path (BM25, ChromaDB, metadata), after which the
[2:15], explicit morphotactics [3:84], truncation-based generator returns a source-grounded response. Relational
morphology [4:190], UzMorphAnalyser [5:2] and entities are listed in Table 1.

lemmatization/stemming methods [6:10]. Together, these ‘o 'O UserInterface
results motivate a neuro-symbolic design that combines (BEECS GRS SR I S
learned representations with explicit linguistic constraints. 1\9 2 §ﬁ§‘;‘,2;’£;‘;ﬁ,‘;“""‘°“ \
Contextual and structured models provide the second o Q Spesch-bo-taxt conversion

basis of the system: UzbekPOS supplies verified ; T “‘“e’y'y"i"’°"“'""““"i"s's’ s
multi-domain POS data [7:3], UzUDT supports dependency Mosla e (@ /| @) oot @ o [T
analysis [8:11643], ByT5 enables byte-level sequence @ fosumenodic Q""‘”‘“““’ """ @"""""’" 2 i
generation [9:292], and DeBERTaV3 improves contextual e : « Morphological R

. . . . mmodute £ dictionaries ||, chromepp 513 statistical module
representations [10:3]. Viterbi decoding [11:269] and CRF (ByTS generator+ ) || © VECtorsearch || « Ngamdstabae)| | o iy (rles + CRP)

« Metadata filtering| * Domain terms

Grammar rules || PostgresQL

sequence modeling [12:283] are used to enforce globally Linguistic resources | |fs:Re ankiog S| £ SCnclls = Syntactic tructures

(lexicon, PCs, morphemes, |||

consistent morphological and syntactic decisions. s Sctorae ) 0‘ LLM: e wijmw
For grammar question answering, RAG grounds (oo Gomind)

generation in external evidence [13:9460], BM25 provides o T B T e

lexical relevance [14:345], and Sentence-BERT supports @ < Mm;—emmmm

dense semantic retrieval [15:3983]. Lexical richness is .

measured at token, stem and lemma levels with awareness Fig. 1. Functional module architecture of the Al infor-

of TTR’s length sensitivity [16:95]. This study integrates mation system for Uzbek grammar.

these components in the “UZAI Tahlil” suite and evaluates The two paths share session, storage and response

the resulting end-to-end pipeline. layers.
e —— 3 3
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Table 1. Main relational database models
of the software suite

Appli-

i Purpose and main fields
cation

User & User account, role (stuo!ent:
Profile accounts | teacher, researche_r),'organlzqtlon,
and demographic information
Convers Morpho_logica_l and_ syntactic
ation analyzer an_aIyS|s session tltle_, user
ForeignKey, and creation time
Analysis messages (us-
Message | analyzer er/assistant), input text, and
structured result stored as
JSONField
QnaSess Al grammar question-answering
. gna_chat ; - )
ion session, title, and user relation
QnaMes Grammar question/answer text,
sage gna_chat query type, and sources stored
as JSSONField

Offline, grammar sources are cleaned, structurally
chunked, metadata-enriched and indexed in JSONL/BM25
and ChromaDB; online, the query is classified and Top-4
evidence is retrieved for generation (Fig. 2).

OFFLINE INDEXING PROCESS

© 3-Embedding © 4. Knowledge base
and vectorization | jSONL + ChromaDB +
Relational DB

Used for retrieval

1. Collect and
prepare documents

Convert PDF/MD/DOCX
to clean text

2. Smart chunking
and metadata
enrichment

Index

ONLINE QUESTION-ANSWERING PROCESS

=

Fig. 5.2. Data flow in the offline indexing and online question-answering modes.

8. Generate
answer using Qwen
and return sources

6. Query analysis
query type + concept

7. Hybrid retrieval
BM25 + vector + filter

Fig. 2. Data flow in the offline indexing
and online question-answering modes.

Metadata enables concept/domain filtering
reranking.

The morphological pipeline performs normalization,
tokenization, contextual POS tagging, ByT5 stem-affix
segmentation, interpretation with 360 allomorph mappings,
Viterbi path selection and a rule-based fallback. ByT5
estimates:

The ByT5 sequence-to-sequence model estimates the
segmented output autoregressively:

N

and

PY|X) = np(yj'l)’q,X), Y = argmax, P(Y|X)
j=1

For the resulting segment sequence, candidate

grammatical tags are generated for each segment:
§= [50'51'52'---'5k]' C(Sj) = {gj,l' gj,Z'---'gj,m}
For a tag sequence G = [g0, gl, ..., gk], the Viterbi
objective is:

k k
Score(G) = Z Transition(g;_4, 9;) + Z Intrinsic(g;)

Jj=1 Jj=0
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The compatibility of adjacent morphemes is scored

from their category slots and rule constraints:
Transition(g;_1, g;)

{+18, if Slot(g;-,) < Slot(g;) [correct morphotactic order]
_ { —45, if Slot(g;-,) > Slot(g;) [strict penalty: order violation]
+4, for weak morphotactic transitions
k —15, for unknown transitions

The dynamic-programming layer computes the best
partial path for candidate j at step i and reconstructs the
optimum by backtracking:

DP[{][j] = max,(DP[i — 1][p] + Transition(g;_1,p, g;;))

+ Intrinsic(g; ;)
P = argmax;DP[k][j], = $;—, = Backpointer[i][p;]

The family order is Stem — Voice — Negation —
Participle/Converb — Tense — Person/Possessive — Case
— Copula — Particle (slots 0-100).

UzbekSyntacticAnalyzer ~ concatenates  fine-tuned
mDeBERTa-v3 representations with 12 linguistic features,
then applies Dropout, a linear layer and CRF decoding over
33 BIO labels.

Seven post-processing rules correct modal/nominal
predicates, copular predicates, accusative objects and
converb + auxiliary constructions.

The qgna_chat corpus contains grammar textbooks
(grades 5-11), the Universal Handbook 2024 and
monographs. Typed chunks carry concept/domain
metadata; retrieval combines BM25, vector similarity and
metadata boosting:

In the hybrid retrieval system, lexical BM25 and vector
semantic similarity are combined using the following
integrated ranking and metadata-boosting function:

Scorefing (d, q) = @ - Scoregense(d, q) + (1 — a)
- Scoregmys(d, q) + Boostietadata(d, q)

Here a = 0.65 balances semantic-vector similarity and

lexical BM25 relevance. BM25 inverse document
frequency is calculated as:
IDF(F) =1 (1+N—n(t)+0.5)
(©=In n(t) + 05

With o = 0.65, metadata adds +0.35 for concept, +0.20
for chunk type and +0.15 for domain; Top-4 passages are
sent to Qwen/Qwen3.5-4B.

The corpus_statistics module computes word-form,
stem and lemma TTR for texts up to 5,000 words:

The three Type-Token Ratio measures are calculated as:

v,
TTRoken = token o 100%,  TTRgeem
V.
= % x 100%,  TTRiemma
W
— lemma 1609

Agglutinative inflection and derivational activity are
additionally summarized by the following differences:

Dinﬂect = TTRtoken - TTRlemmar Dderive
= TTRiemma — TTRstem

Lemma TTR is grouped as A (>65%), B (45-65%), C
(30-45%) and D (<30%).

Results. Evaluation used project test corpora,
02_bio_dataset_latin.conll and 350 grammar questions.

ByT5 + Viterbi was compared with rule-based and
neural-only baselines (Table 2).




Table 2. Comparative performance of morphological-
analysis and segmentation approaches
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5§ 4 & _ £¢ €
S 2. .39 g€ ¢
Model / 2 2 >,§ 32 © > @
Approach g C é 8 ES @g S
238 5 L+ oOo® -
”®8 £ © = > L
Rule-based | g1 500 | 74506 | 86.0% | 77.8%
(Baseling)
PUre BYTS 1 94196 | 70.8% | 81.3% | 86.4%
segmenter
ByT5 + Viterbi
morphotactics | 97.6% | 96.2% | 98.9% | 96.8%
(Proposed)
UzbekSyntacticAnalyzer was evaluated on

02_bio_dataset_latin.conll (Table 3).
Table 3. Sentence-component classification results
for UzbekSyntacticAnalyzer

Sentence
component

(syntactic
o] [)]

Precision
(%)
F1-score
(%)

For 350 grammar questions, lexical, dense and hybrid
retrieval were compared (Table 4).
Table 4. Retrieval and answer-generation
performance of the hybrid RAG system

—~~ —~~ /O\ —
S e .3
Retrieval -t i‘f e 8 8 5 9&’
method ® ® S 58 T8
= = Og IR
I I E c
BM25 only 68.2 | 81.4 0.742 76.5 | 18.2
(Lexical) % % ' % %
Dense MPNet | 2,5 | g51 81.0 | 145
only % % 0.789 % %
(ChromaDB)
H{bl\r/:glfﬂv'fg’ 88.9 | 97.1 | oo | 948 | 31
. % % ’ % %
Boosting)

Discussion. Neural segmentation alone does not guaran-
tee valid Uzbek morphotactics; Viterbi constraints raise the
combined model to F1 = 96.8%.

mDeBERTa-v3 + linguistic features + CRF achieved
macro F1 = 91.4%. Hybrid BM25 + MPNet + metadata

Subject B-EG, 93.4 91.8 92.6 reached Hit@4 = 97.1%, context relevance = 94.8% and
I-EG % % % hallucination = 3.1%.
Verbal B-FK, 95.8 94.2 95.0 These findings support neuro-symbolic integration of
predicate I-FK % % % learned representations, explicit constraints and retrieved
Nominal B-OK, 89.2 | 875 | 883 evidence.
predicate I-OK % % % Conclusion. “UZAI Tahlil” integrates Uzbek text
Direct B-VS, 92.1 90.6 91.3 processing and source-grounded grammar QA. Its
object I-VS % % % developed algorithms, methods, Al models and linguistic
Indirect B-VL, 88.4 869 | 876 rules support morphological and syntactic analysis of
object I-VL % % % Uzbek texts and evaluation of an author’s writing style,
Adverbial | OH,PH,MH, | 89.7 | 88.1 | 889 while the RAG module answers questions on Uzbek
(all types) | DH, SAH, VH % % % grammar using retrieved sources. Results are F1 = 96.8%
Modifier / 945 | 92.7 | 936 for ByT5 + Viterbi, macro F1 = 91.4% for mDeBERTa-v3
Attribute | QA SAIA % % % + features + CRF, and Hit@4 = 97.1% with 3.1%
Macro hallucination; Token/Stem/Lemma TTR is also computed
average All tags 92.3% | 90.5% | 91.4% in the Django MVT platform.
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ABTOMATHUYECKOE ®OPMHUPOBAHUE IIYHKTYAIIUOHHO PASMEYEHHOTI'O
KOPITYCA JJIs1 BOCCTAHOBJIEHUS TIYHKTYAIIUU HA OCHOBE
TRANSFORMER-BILSTM B Y3BEKCKOM S3bIKE
Ilapunos Makcya CHAIUKOBHY — KAHOUOAM MEXHUYECKUX HAYK
Tawxenmckuil yHugepcumem uHGopMayuoHnelx mexnono2uii umenu Myxammaoa an-Xopesmu
AnmmnnaeB XymHyaoek CailsidoeBuY — cmapuiuii npenooasameis
VYpeenuckuil cocyoapcmeennsiii ynusepcumem

Tayanch so‘zlar: punktuatsiyani tiklash, o‘zbek tili, Transformer, BILSTM, tabiiy tilni qayta ishlash.

Rezyume. Ushbu tadqiqotda o‘zbek tili uchun Transformer—BiLSTM modellarini o‘qitishga mo‘ljallangan
punktuatsion teglangan ma’lumotlar to‘plamini avtomatik shakllantirish algoritmi taklif etiladi. Jarayon matnni
normallashtirish, punktuatsiyaga sezgir tokenizatsiya, token darajasida teglash, ma’lumotlarni ajratish va CoNLL formatiga
o‘tkazishni o‘z ichiga oladi. Jami 11 ta teg qo‘llanilib, 11 888 213 ta tokenli korpus shakllantirilgan. Taklif etilgan usul
punktuatsiyani tiklash uchun katta hajmdagi o‘zbekcha teglangan ma’lumotlarni tayyorlashga xizmat giladi.

KiiroueBble ¢JIOBa: BOCCTAHOBJICHUE MyHKTYyaIluu, y30ekckuil s3b1k, Transformer, BILSTM, 00paboTka eCTeCTBEHHOTO
SI3BIKA.

Pe3tome. B naHHOM uccleoBaHMM TpeaaraeTcs ajirOpUTM aBTOMATHYECKOro (OPMUPOBAHUS ITyHKTYal[HIOHHO
pa3MedeHHOro Habopa JaHHbIX Jas oOyueHus moxenei Transformer—BiLSTM Ha y36ekckoM si3bike. [Iporiecc BKIHOUaET
HOPMaJIM3aIMI0 TEKCTa, TOKEHH3ALHUIO C YYETOM IyHKTyalluH, pa3MeTKy Ha YPOBHE TOKEHOB, pa3JielieHHEe IaHHBIX H
npeobpaszoBanue B popmat CoNLL. Hcmone3zyetes 11 MeTok, a chopmupoBaHHbIil Kopiryc coaepxuT 11 888 213 TokeHOB.
[Mpennaraemslit MeTO NpeAHA3HAYEH /IS MOJATOTOBKH KPYMHOMACIITAOHBIX pa3sMEUECHHBIX JaHHBIX HA y30EKCKOM S3bIKE
JUTSl 33]1a91 BOCCTAHOBJICHHUS ITyHKTYaIHH.

Key words: punctuation restoration, Uzbek language, Transformer, BiLSTM, natural language processing.

Summary. This study proposes an automated algorithm for constructing a punctuation-annotated dataset for training
Transformer—BiLSTM models in Uzbek. The process includes text normalization, punctuation-aware tokenization,
token-level labeling, dataset partitioning, and conversion into CoNLL format. A total of 11 labels are used, and the
resulting corpus contains 11,888,213 tokens. The proposed method is intended for preparing large-scale annotated Uzbek
data for punctuation restoration.

Introduction. Punctuation marks are essential for  Transformers for both high- and low-resource languages.
expressing the syntactic structure, semantic meaning, and BERT-based approaches have also proven effective for
readability of written text. Their omission or incorrect  punctuation restoration [5].
placement may distort sentence structure and meaning, However, large-scale token-level punctuation datasets
making automatic punctuation restoration an important task  for Uzbek remain limited. Therefore, this study proposes an
in speech recognition, text editing, machine translation, and  automated algorithm for transforming naturally punctuated
other NLP applications. Uzbek texts into a standardized dataset for Transformer—

Automatic  punctuation restoration is commonly BiLSTM models. The proposed pipeline includes text
formulated as a sequence-labeling task. Earlier approaches  normalization, punctuation-aware tokenization, token-level
relied on linguistic rules and statistical models, whereas label assignment, train/validation/test splitting, and
later studies adopted LSTM, BiLSTM, and attention-based  conversion into CONLL format.
architectures [1], [2]. More recently, Transformer-based Related Work. Studies on automatic punctuation
models have demonstrated strong performance by capturing  restoration can generally be divided into rule-based and
long-range contextual dependencies. Courtland et al. [3] statistical approaches, recurrent neural networks, and
applied a bidirectional Transformer to TED Talks data, Transformer-based models. LSTM and BIiLSTM
while Alam et al. [4] showed the effectiveness of architectures enabled bidirectional sequence modelling [1],
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[2], while Transformer models improved the representation
of long-range contextual dependencies through self-
attention [3], [5].

Early research on Uzbek punctuation mainly relied on
linguistic rules. Sharipov, Adinaev and Kuriyozov [6]
proposed more than 30 rules based on the morphological
and syntactic characteristics of Uzbek and achieved
approximately 84% accuracy on a 30,000-word corpus
from 30 domains. Sharipov and Adinaev [7] later developed
functional and information models for punctuation analysis
using IDEFO and IDEF1X methodologies together with a
rule-based system.

Statistical approaches were subsequently explored.
Adinaev [8] proposed an N-gram model evaluated on
137,848 sentences and 1,642,860 words, achieving F1-
scores of up to 87% for several punctuation classes and an
overall performance of approximately 81%. Sharipov,
Adinayev and Yusupova [9] also developed an Uzbek
punctuation corpus containing 137,848 sentences and
1,642,860 words from 30 domains. In addition, Sharipov
and Adinayev [10] proposed a rule-based method for
detecting interrogative  sentences, reporting 87.9%
performance.

For sequence labeling, Sharipov and Adinayev [11]
applied a Conditional Random Fields (CRF) model to an
IT-domain corpus containing more than 1.5 million words
and 295,012 punctuation marks, achieving approximately
87.5% accuracy. The scalability of punctuation processing
was also investigated using parallel and Apache Spark-
based distributed computing, which considerably reduced
processing time for larger text collections [12].

Overall, previous studies have addressed rule-based,
statistical, corpus-based, and sequence-labeling approaches
for Uzbek punctuation. However, the automatic
transformation of large-scale naturally punctuated Uzbek
text into a standardized dataset through normalization,
punctuation-aware tokenization, 11-class token-level
annotation, train/validation/test splitting, and CoNLL-
format generation has not been fully integrated into a single
pipeline. The present study addresses this gap by providing
a standardized data preparation procedure for Transformer
and Transformer—BiLSTM models.

Materials and Methods.

Problem formulation. The given sequence of text tokens
is represented as: X=(X,Xa,...,Xp).

For each token x;, the corresponding punctuation class
Yi€Z is determined.

The set of classes is defined as:

Z={0, PERIOD, COMMA, QUESTION, EXCLAMAT
ION,COLON, SEMICOLON, DASH, ELLIPSIS, QUOTE,
PAREN}.

Here, O indicates that no punctuation mark follows the
token.

The subsequent task of the model can be expressed as:
y; = argmax P(y; = c|X) ¢ € Z where y; denotes the
punctuation class predicted by the model for the i-th token.

An important aspect is that a punctuation mark is not
represented as an independent target token; instead, it is
assigned as the class label of the preceding word.

Text normalization. At the initial stage of the algorithm,
the raw text is read from a file and standardized.
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The normalization function can be expressed as:

T'=N(T) It can be expressed as follows.

Here, T denotes the raw text, N is the normalization
function, and T' represents the standardized text.

For the Uzbek language, it is particularly important to
normalize the following characters into a unified form;

®0°, 0

° g, g

e various quotation marks;

e dash and hyphen variants;

e multiple consecutive spaces;

e incorrect line breaks.

This stage is particularly important because multiple
Unicode representations of the same linguistic symbol may
be interpreted by the tokenizer as different tokens.

Punctuation-aware tokenization. The normalized text is
divided into a sequence of lines: T'={Ly,L,,...,Lm}

For each line, the following tokenization operation is
performed:

Kj=Tokenize(L;)

For example, the sentence:

Bugun havo yaxshi, ertaga esa yomg‘ir yog‘adi.
quyidagi ketma-ketlikka aylantiriladi:

is transformed into the following sequence:

[Bugun, havo, yaxshi, “,”, ertaga, esa, yomg"ir,
yog‘adi, “.” ]

Assigning punctuation labels. The main part of the al-
gorithm consists of converting punctuation tokens into class
labels.

For each regular token a (x;,0) pair is created.

If the next element is a punctuation mark pp, the O label
of the preceding token is replaced with the corresponding
punctuation label according to y;=M(p) where M(p) denotes
the mapping function that assigns a punctuation mark p to
its corresponding class label.

Here, M is a mapping function that maps punctuation
marks to their corresponding classes:

M()=PERIOD, M(,)=COMMA, M(?)=QUESTION,
M(!)=EXCLAMATION etc.

For example, the sentence “Men keldim, u ketdi.” is
transformed as follows:

This approach is highly suitable for Transformer-
based token classification tasks.

Algorithm.

Figure 1. Flowchart of the Algorithm for Constructing a
Punctuation-Annotated Dataset for the Transformer—

BiLSTM Hybrid Model
Yes
Sentence
Ne

Input text

'

Sentence =
Sentence +"7"

Text tokenization
Sentence =

Yes
15 This an Exclamatory- |
¥ Sentence Sentence + "I"
Rule-Based Sentence No
Segmentation
l‘ Sentence = Sentence + "
Iterate Through Each Sentence T
¢ L al
Analyze Comma Placement Print Sentences
Rules

Rules

\

‘ Analysis of Dash Placement
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Block diagram of the proposed approach. An algorithm
was developed for the automatic construction of a
punctuation-annotated dataset for training Transformer—
BiLSTM hybrid models. The algorithm includes the
following stages: reading and normalizing raw text,
punctuation-aware tokenization, distinguishing lexical and
punctuation units, assigning punctuation marks to preceding
tokens as class labels, validating the generated sequences,
and dividing them into training, validation, and test subsets.
The final data are stored in CoNLL format suitable for
sequence-labeling models. The execution flow of the
proposed algorithm is illustrated in Figure 1.

Results and Discussion

Constructed dataset. Using the proposed algorithm, a
total of 11,888,213 annotated tokens were generated.

Of these, 9,003,523 tokens belong to the O class, while
the remaining 2,884,690 tokens belong to the punctuation
classes.

This corresponds to approximately:

75.73% — O class;

24.27% — punctuation classes.

Model natijalari bo ‘yicha juda muhim masala. The
experimental evaluation was conducted using eleven
classes: the non-punctuation class O and ten punctuation
classes, namely PERIOD, COMMA, QUESTION,
EXCLAMATION, COLON, SEMICOLON, DASH,
ELLIPSIS, QUOTE, and PAREN. All models were
evaluated under the same corpus partitioning and evaluation
protocol, ensuring a consistent comparison across CRF,
BiLSTM, Transformer-based, and Transformer—-BiLSTM
architectures.
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Table 1. Test results

Class Precision | Recall | Fl-score
) 0,8924 0,9803 | 0,9343
PERIOD 0,8076 0,7933 | 0,8004
COMMA 0,6665 0,7249 | 0,6945
QUESTION 0,9248 0,5523 | 0,6916
EXCLAMATION | 0,3555 0,1011 | 0,1574
COLON 0,7893 0,4797 | 0,5967
SEMICOLON 0,7707 0,2787 | 0,4094
DASH 0,7066 0,2135 | 0,3279
ELLIPSIS 0,6695 0,2815 | 0,3963
QUOTE 0,8357 0,2601 | 0,3967
PAREN 0,7228 0,2604 | 0,3829
Conclusion. This study proposed an automated

algorithm for constructing punctuation-tagged datasets for
Transformer-BiLSTM-based  punctuation  restoration
models in Uzbek. The proposed pipeline integrates text
normalization, punctuation-aware tokenization, token-level
label assignment, sequence validation, dataset partitioning,
and CoNLL-format generation within a unified procedure.
Using the developed algorithm, a corpus containing
11,888,213 labeled tokens was generated across 11 classes,
including ten punctuation categories and the non-
punctuation class. Analysis of the resulting corpus revealed
considerable class imbalance, emphasizing the importance
of class-wise and macro-averaged evaluation measures. The
generated dataset provides a standardized data
representation suitable for Transformer, recurrent, and
hybrid sequence-labeling architectures. Future work will
focus on handling composite punctuation structures,
balancing rare punctuation categories, and evaluating the
dataset  using  multilingual ~ Transformer—BiLSTM
architectures across different text domains.
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AHAJIN3 MUKPOBHOJOTMYECKOM YUCTOTHI TUCTHEB OBBIKHOBEHHOI'O
MEPCHUKA (PERSICA VULGARIS MILL.)
Aoaypacyauesa I'yiamajn MaxcerdaeBHa — 0okmop guiocoduu no xumuieckum HayKkam, 0oyenm
Kapaxannaxcxuii meouyunckutl uHcmumym
®apmanoBa Hogupa TaxupoBHA — 00KmMOp XUMUYECKUX HAYK, npogeccop
Tawxenmckuil hapmayesmuyeckuli UHCIMUMYm

MICROBIOLOGICAL ANALYSIS OF THE PURITY OF COMMON PEACH
(PERSICA VULGARIS MILL.) LEAVES
Abdurasulieva Gulshad Makhsetbayevna — Doctor of Philosophy in Chemical Sciences, Associate Professor
Karakalpakstan Medical Institute
Farmanova Nodira Taxirovna — Doctor of Sciences (DSc) in Chemical Sciences, Professor
Tashkent Pharmaceutical Institute

Tayanch so‘zlar: Persica vulgaris Mill., oddiy shaftoli barglari, mikrobiologik tozalik, sifat nazorati, MAMAFO
(Mezofil aerob va fakultativ-anerob mikroorganizmlar) sanitariya-gigiyena ko‘rsatkichlari, xavfsizlik.

Rezyume. Mazkur ilmiy ish oddiy shaftoli (Persica vulgaris Mill.) barglarining mikrobiologik tozaligini tahlil gilishga
bag‘ishlangan. Tadqiqotning dolzarbligi dori-darmon xomashyosi va o‘simlik asosidagi mahsulotlarning xavfsizligini
ta’minlash, ulardagi mikroflorani o‘rganish hamda sanitariya-gigiyena talablariga muvofigligini baholash zaruriyati bilan
belgilanadi. Ish davomida shaftoli barglari namunalarida mavjud bo‘lgan mikrobiologik ko‘rsatkichlar aniglanib, mavjud
me’yoriy talablar asosida tahlil gilindi. Tadqiqot natijalari o‘simlik xomashyosining sifatini oshirish va uni amaliyotda
xavfsiz qo‘llash bo‘yicha ilmiy asoslangan tavsiyalar ishlab chiqishga xizmat giladi.

Kurouessie ciioa: Persica vulgaris Mill., auctsst 065IKHOBEHHOTO MepCHKa, MUKPOOHOIIOTHIECKAS YHCTOTA, KOHTPOJIh
kauectBa, MA®DAHM (Me3oduibHble a’poOHble U (QaKyJIbTaATUBHO-aHAIPOOHBIE MHKpPOOPIaHU3MbI), CAHUTAPHO-
TUTUCHUYCCKHC ITOKa3aTCIIn, 0€30IacHOCTb.

Pe3tome. JlanHas HaywHast paboTa HampaBlieHa Ha aHAJIU3 MUKPOOMOJIOTHMYECKON YUCTOTHI JHCTHEB OOBIKHOBEHHOTO
nepcuka (Persica vulgaris Mill.). AxryanbHocTh wHcClienoBaHusT 00YyCIOBIEHa HEOOXOAUMOCTBIO 00ECHCUeHHUS
0e30macHOCTH JICKApCTBCHHOI'O ChIPbA U MPOAYKIUU PACTUTCIBHOTO IIPOUCXOXKACHU A, U3YUCHUSA UX MPII(pO(bJ'IOpr, a TaKxKe
OLICHKU COOTBETCTBUS CAHUTAPHO-TUTMCHUYCCKUM Tp€6OBaHI/I$[M. B Xo4ae pa60TLI B 06pa3uax JIMCTBCB NEPCHUKA ObLIN
OIIPEACIICHbBI HMCIOIIUECs MI/IKpO6I/IOJIOFPI‘{eCKI/I€ NokKaszaTejm W HPOBCJACH HUX aHaJlhu3 Ha OCHOBC HeﬁCTBYIOHlHX
HOPMATUBHBIX Tpe60BaHPII>i. PeSy.l'IBTaTLI HCCJICJOBAaHUs CIIYyKaT pa3pa60TKe HAay4YHO 000CHOBaHHBIX peKOMCH,I[aLII/Iﬁ o
TIOBBIIICHUIO KAYE€CTBA PACTUTCIIBHOI'O ChIPhA U €TI0 6630HaCHOMy MPUMCHCHUIO Ha IMPAKTUKE.

Key words: Persica vulgaris Mill., common peach leaves, microbiological purity, quality control, TAMC (Total
Aerobic Mesophilic and Facultative Anaerobic Microorganisms) sanitary and hygienic indicators, safety.

Summary. This scientific work is dedicated to a comprehensive analysis of the microbiological purity of common
peach (Persica vulgaris Mill.) leaves. The relevance of the study is determined by the necessity to ensure the safety of
medicinal raw materials and plant-based products, examine their microflora, and evaluate their compliance with sanitary
and hygienic requirements. During the research, the microbiological parameters present in the peach leaf samples were
identified and analyzed based on established regulatory standards. The findings serve to improve the quality of plant raw
materials and develop scientifically grounded recommendations for their safe practical application.

Kirish. Dori vositalarni ishlab chigarish uchun Hozirgi kunda dori vositalarini ishlab chigishda GMP
xomashyo  sifatida  dorivor  o‘simliklardan  keng (Good Manufacturing Practice), ya’ni yaxshi ishlab
foydalaniladi. Dorivor o‘simliklar turli xil zararli omillarda  chigarish amaliyoti qoidalariga rioya qilish majburiy
va ekologik muhitlarda o‘sganligi sababli turli bakteriyalar,  hisoblanadi, jumladan ushbu standartda keltirilgan muhim
zamburug‘lar, viruslar va ifloslantiruvchi moddalar  ko‘rsatkichlardan biri bu mikrobiologik tozalikdir [1, 2].
tashuvchisi hisoblanadi. Shuning uchun dori vositalar va Tadgiqot magsadi. Mazkur ilmiy tadgigotning asosiy
biologik faol qo‘shimchalarni ishlab chiqarishdan = maqsadi O‘zbekiston Respublikasi hududida o‘sadigan va
iste’molchiga yetib borguniga qadar bo‘lgan barcha yetishtiriladigan oddiy shaftoli (Persica vulgaris Mill.)
bosqichlarda, ularning sifatini ta’minlash to‘g‘ridan-to‘g‘ri  barglarini mikrobiologik tozalik ko‘rsatkichlarini amaldagi
mikrobiologik parametrlarga bog‘liq. Davlat farmakopeyasi talablari asosida chuqur tahlil gilish,
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olingan xomashyoning sanitariya-gigiyena xavfsizligini
ta’minlash hamda tibbiyot va farmatsevtika amaliyotida
xavfsiz qo‘llash bo‘yicha ilmiy asoslangan xulosalar hamda
tavsiyalar ishlab chigishdan iborat.

Material va usullar. Tadgigot obyekti sifatida
Qoraqalpog‘iston Respublikasining Qo‘ng‘irot hududida
tabily holda o‘sadigan hamda madaniy tarzda

yetishtiriladigan oddiy shaftoli (Persica vulgaris Mill.)
barglari tanlandi. Xomashyoni tayyorlash, quritish va
saqlash ishlari dorivor o‘simlik xomashyosiga qo‘yiladigan
umumiy farmakopeya talablariga muvofig amalga
oshirildi.

Mikrobiologik tahlillar O‘zbekiston Respublikasi Davlat
farmakopeyasi (I jild) hamda xalgaro standartlashtirilgan

sanitariya-mikrobiologik  usullar asosida  zamonaviy
jihozlangan laboratoriyada amalga oshirildi  [3-5].
Xomashyoning  mikrobiologik  tozaligini  baholash

jarayonida quyidagi bosqgichlar bajarildi:

1. Namunalardan suspenziya tayyorlash: barg
namunalaridan ma’lum miqdorda tortib olinib, sterillangan
fiziologik eritma yoki peptonli suvda dastlabki o’n karrali
suyultirmalar (serial dilutions) tayyorlandi.

2. Mezofil aerob va fakultativ-anerob
mikroorganizmlar (MAMAFO) sonini aniglash: ekish
usuli yordamida ozuqa muhitlariga (masalan, go‘sht-
peptoton agari) namunalardan ekish amalga oshirildi.
Belgilangan haroratda (odatda 30-35 °C) inkubatsiya
gilingandan so‘ng, o‘sgan koloniyalar soni hisoblandi.

3. Mog‘or va achitgi zamburug‘larini aniglash:
zamburug‘lar va achitgilarni o‘stirish hamda ularning
sonini hisoblash uchun maxsus kislotali ozuga muhitlaridan
(Saburo agari) foydalanildi.

4. Patogen mikroflorani aniglash (Selektiv tahlillar):

Escherichia coli bakteriyalarini aniglash uchun Endo
agari yoki Eozin-metilen ko‘k agari go‘llanildi.
Staphylococcus aureus turini aniglash magsadida sarig®
tuzli agar (Manitol-salt agar) ishlatildi. Pseudomonas
aeruginosa va Salmonella bakteriyalarini aniglash uchun
esa o0‘ziga xos boyitish muhitlari hamda selektiv
differensial muhitlarga ekish va ularning biokimyoviy
xususiyatlarini - o‘rganish usullari  bajarildi. Tadgigot
davomida olingan barcha natijalar statistik ishlov berish
usullari yordamida tahlil gilindi.

Muhokoma.  O‘zbekiston  Respublikasi  Davlat
farmakopeyasining 2.6.12 gismida keltirilgan usul bo‘yicha
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1-jadval. Oddiy shaftoli (Persica vulgaris Mill.)
barglarining mikrobiologik tozaligini aniglash natijalari

Tahtil | Meyoriy
Ko‘rsat- Me’yoriy hujjat .. hujjat tal-
. : natija- .
kichlar talablari lari ablariga
mosligi
Aerob 10° KOEdan |10 KOE| talabga
bakteriyalar | oshmasligi kerak dan javab
(1 g namunada) kam beradi
Achitgi va 10' KOE dan 10 KOE| talabga
mog‘or oshmasligi kerak , dan javob
zamburug‘lar| (1 g namunada) kam beradi
Mavjud bo‘lmasligi . talabga
Staphylococ- kerak (1g yoki Anig- javob
Cus aureus lanmadi .
1ml namunada) beradi
. Mavjud bo‘lmasligi | Anig- talabga
Escrgglrilcha kerak (1g yoki  |lanmadi javob
1ml namunada) beradi
Mavjud bo‘lmasligi | Anig- talabga
Salmonella kerak (10g yoki [lanmadi javob
10ml namunada) beradi
Pseudomanas| Mavjud bo‘lmasligi | Anig- talabga
aerouginosa kerak (1g yoki  |lanmadi javob
1ml namunada) beradi

1-jadvaldagi ma’lumotlardan ko‘rinib turibdiki, oddiy
shaftoli (Persica vulgaris Mill.) barglarining mikrobiologik
tozaligi O‘zbekiston Respublikasi Davlat farmakopeyasi
talablari me’yorlariga to‘liq javob beradi: aerob
bakteriyalarning umumiy soni 100 KOE/g dan, achitgi va
mog‘or zamburug‘larining umumiy soni esa 10 KOE/g dan
oshmasligi talab etilsa, tahlil natijalarida bu ko‘rsatkichlar
10 KOE/g dan kam ekanligi aniglandi. Shuningdek,
namunalarda Staphylococcus aureus, Escherichia coli,
Salmonella va Pseudomonas aeruginosa bakteriyalari
mavjud emasligi (aniglanmagani) ma’lum bo‘ldi.

Xulosa. Oddiy shaftoli barglari xomashyosining
mikrobiologik ko‘rsatkichlari amaldagi Davlat
farmakopeyasi talablariga to‘la javob berishi aniqlandi.
Aerob  bakteriyalar hamda achitqi va  mog‘or
zamburug‘larining ~ miqdori  belgilangan = me’yoriy
talablardan past ekanligi, ya’ni xavfsiz darajada ekanligi
isbotlandi. Xomashyo tarkibida Staphylococcus aureus,
Escherichia coli, Salmonella va Pseudomonas aeruginosa
kabi shartli-patogen va patogen mikroorganizmlar
aniglanmadi, bu esa xomashyoning mikrobiologik jihatdan

Od.dklyb.sraﬂﬁh i (Pf.rs.lc.a Vl.”?arr:S I\il_l_ll? _balrgla(ljrlnllgg toza ekanligini ko‘rsatadi.Olingan natijalar oddiy shaftoli
kmelltirgk;? oglk fozaligini aniqfash natijafart - 1-jadvaida barglarini yangi istigbolli farmatsevtik xomashyo sifatida
' tibbiyot va farmatsevtika amaliyotida xavfsiz qo‘llash
uchun to‘la asos bo‘lib xizmat qiladi.
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OPOJI IEHTU3U KYPUTAH TYBU TYIIPOKJAPUHUHI ATPO®U3UK BA ATPOKUMEBHI
XYCYCUATJIAPU XAMJA YJIAPHU T'AJTO®PUTJIIAP BUJIIAH PUTOMEJHUOPATCHUSA
KHWJINII NCTUKBOJIJIAPA
AskueB Asmmiep BaxrubaeBu4 — 6uonozus ¢pannapu ooxmopu (DSc), npogpeccop
AanambeprenoBa Hyp:xxaiina BekTypranoBHa — mycmaxui maokuKxomqu
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AGROPHYSICAL AND AGROCHEMICAL PROPERTIES OF SOILS OF THE DRIED BOTTOM
OF THE ARAL SEA AND PROSPECTS FOR THEIR PHYTOMELIORATION WITH HALOPHYTES
Ajiev Alisher Baxtibaevich - Doctor of Biological Sciences (DSc), Professor
Allambergenova Nurzhayna Bekturganovna — independent researcher
Nukus State Pedagogical Institute named after Azhiniyaz
Mamaraximov Oybek Muradovich — Candidate of Biological Sciences, Associate Professor
National University of Uzbekistan

Tastnu cy3nap: Opon neHrmsum Kypurad TyOu, OponkyM, arpodus3uK XyCyCHSTIap, arpoKHMEBHH XycycHSTIap,
XKMHA Macca, FOBaKIIMK, ITYpIaHUII, TatopuTiap, puromennoparcus, KopakammoructoH, XKanyouit Oponoyiin.

Pe3tome. Makonana Opon JeHrM3M KypuraH TyOW TYNPOKJIAPHHUHI arpoH3uMK Ba arpoOKUMEBUIl XyCYCHUSTIapHHU
2022-2023-iimmapna  «0-HykTa» sSKkcmepumentan Maiinonnaa (Kopakanmoructon PecmyGmukach MYHWHOK TyMmaHH)
YTKa3uiaraH KOMIUIEKC KYN HWUIMK TaJKUKOTJIAp HaTHXalapu KelaTHpWiraH. Tynpokiap IOKOpHM XaXMHUM Maccara
(1,41-1,76 r/cm®), mact ymymuit roBakiaukka (34,8-56,4 %), xyna mact rymyc mukgopura (0,5-0,8 % man kam) xamiaa
a3oT, ¢ochop Ba KAIMHHMHT XapakaTyaH IMAK/UIAPUra, MIYHHHTAEK Kywin Cyadar-xJopua Ba Xiopua-cyiadar
urypaanummra (CyB 3KCTpakTd Kypyk komauru 0,74-3,65 %) ora SKaHIWTH aHUKIAHTAH. TaaKUKOT IaBpU HKIUM
mrapouiapu atMochepa ErunnapuHUHT dKcTpeman kamiuru (2022-iimnna 0,6 mm Ba 2023-iiin sHBap—anpen oinapuaa
3,8 MM) Ba FOKOpH OyFiIaHUII OWiaH axxpanu6 Typrad. ONUMHraH Ma JIyMOTJIap Ty3ra YMAaMIIH Ba KyPFOKYMIMKKA YUIAMIA
rajgoduTIap, TUAPOreuIap XaMaa TYNPOKHH HMIUIOB OepMaciaH SKHII TeXHOJOTHsIapuiaH (oiganaHraH XoJiga Maxcyc
¢uToMenmoparcus yCyJUTapiUHHU KYJUIall 3apypIMTMHI WIMHK acociam HMKOHUHM Oepaan.

KnaioueBble cjioBa: ocylieHHOe JHO ApajbCKOro Mops, ApajkyM, arpo(u3MUecKue CBOWCTBA, arpoOXHMHYECKHE
CBOHCTBa, 00BEMHAs Macca, IOPUCTOCTh, 3acojIeHue, ranoduTsl, putomennopanus, Kapakanmakcran, FOxxnoe [Ipuapanse.

Pe3rome. B crarthe mpeACTaBiICHBI PE3yJIbTAThl KOMILICKCHBIX MHOTOJCTHUX HCCICIOBAHUN arpo(QuU3nYecKux U
arpOXMMHYECKUX CBOWCTB II0YB OCYLICHHOTO JHA ApallbCKOro MOpsi Ha O3KCIEpUMEHTAIbHOM ydacTke «0-Toukay
(MyiiHakckuit  paiion Pecnybnuku Kapakammakctan) 3a mepuox 2022-2023 r1r. YCTaHOBIEHO, YTO MOYBHI
XapaKTePU3YIOTCs BBICOKON 00BEMHOI Maccoit (1,41-1,76 r/cm®), Huskoi obmieit mopuctocteio (34,8-56,4 %), kpaiiHe
HU3KUM cojepkaHueM rymyca (menee 0,5-0,8 %) um moaBmxHbIXx GopMm azora, dochopa M Kalus, a TaKKe CHIBHBIM
CyNb(AaTHO-XJIOPUIHEIM M XJIOPUAHO-CYAb(ATHBIM 3acONieHHEeM (CyXoil ocTaTtok BoaHOH BhITsKKH 0,74-3,65 %).
Knumarndeckue yciioBHsi IEepUOAa HCCIENOBAHMHA OTIMYAIMCh HKCTPEMAIBHO MaJIBIM KOJMYECTBOM aTMOC(hEpHBIX
ocankoB (0,6 mm B 2022 1. u 3,8 MM B sHBape—anpene 2023 r.) ¥ BBICOKOH HcmapsieMocThlo. [loiydyeHHbIe TaHHBIE
MIO3BOJISIIOT HAayYHO OOOCHOBAaTh HEOOXOAMMOCTH IPUMEHEHHS CHEINATN3MPOBAHHBIX TEXHOJOTHH (DUTOMENNOpaLUH C
UCTIONIb30BAHUEM COJICYCTOMYMBBIX M 3aCYyXOYCTOWYMBBIX Iajlo(UTOB, THAPOTENEeH 1 nmoceBa 6e3 00padOTKH MOYBHI.

Key words: dried Aral Sea bottom, Aralkum, agrophysical properties, agrochemical properties, bulk density, porosity,
salinization, halvophytes, phytomelioration, Karakalpakstan, Southern Aral Sea region.

Summary. The article presents the results of comprehensive multi-year studies of the agrophysical and agrochemical
properties of soils on the dried bottom of the Aral Sea at the experimental site “0-point” (Muynak district of the Republic of
Karakalpakstan) for the period 2022-2023. It was established that the soils are characterized by high bulk density
(1.41-1.76 g/cm?), low total porosity (34.8-56.4 %), extremely low content of humus (less than 0.5-0.8 %) and mobile
forms of nitrogen, phosphorus and potassium, as well as strong sulfate-chloride and chloride-sulfate salinization
(dry residue of water extract 0.74-3.65 %). Climatic conditions during the study period were distinguished by extremely
low precipitation (0.6 mm in 2022 and 3.8 mm in January—April 2023) and high evaporation. The obtained data make it
possible to scientifically substantiate the need for specialized phytomelioration technologies using salt — and
drought-tolerant halvophytes, hydrogels and no-till seeding.
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Beenenne. OcymeHue ApaiabCcKOro Mops sIBIsSETCS
OJTHOH M3 KPYNHEHIIMX KOJOTHYECKUX KaracTpod coBpe-
MEHHOCTH. 3a TOCJIEIHHME HIECTh AECATWIETHH IIoNaab
BOJIHOTO 3epKajia cokparwiack Oonee uem B 10 pas, a Ha
MecTe OBIBIIEro Mops c(hOpMUpPOBaIach HOBas ITYCTBIHS —
ApankyM, IIOIaAb KOTOPOW MpPEBBIMACT 5 MIH ra. OTu
TEPPUTOPUH XapaKTEPU3YIOTCs KpaiiHe HeOIaronpusTHRIMU
MOYBEHHO-KJIIMMAaTHYECKUMH YCIOBHSMH: CHJIBHBIM 3acO-
JICHUEM, HU3KOH 00eCNeueHHOCThIO AJIEMEHTaMH MHUTaHMUs,
BBICOKOM IUIOTHOCTBIO CIIOKEHHsI MOYB, HHTEHCUBHOMN
BETPOBOM 3pOo3uel M KpallHE MaJIbIM KOJMYECTBOM aTMO-
chepHbix ocajkos [1:6-8; 2:19-23].

E>xerogHo ¢ MOBEPXHOCTH OCYLIEHHOTO JHAa B aTMO-
cepy NOAHUMAIOTCS JECATKH MWUIMOHOB TOHH COJIEHOM
BT, KOTOpasi PacIpOCTPAHAETCs HA COTHU KMJIOMETPOB U
HETaTUBHO BIMSET Ha 3[0POBbE HACENEHUs], COCTOSHHE
CEJIbCKOXO3SUCTBEHHBIX YIOAUW U 3KOCHCTEMBI BCETO
IleHTpampHOA3MAaTCKOTO peruoHa. B cBsI3m ¢  3TUM
[TpaBurenscTBoM PecnyOnuku VY30ekucraH NPHHAT Psj
BaXHBIX JOKYMEHTOB, HAIIPaBICHHBIX Ha CO3JaHHE
«3€NEHBIX MOKPBITUI» — 3aUIUTHBIX JIECOHACAXACHUN U
MacTOUII Ha OCYIIEHHOM JIHE Apaibckoro Mops [3].

®dnopa Pecnyonuku KapakanmakcraH HacYUTHIBACT
okoJ10 1100 BUIOB BBICHIMX pacTEeHHUM, OTHOCSIUXCS K 467
ponam u 97 cemeiictBam [5:74; 6:31-39]. 3HaunTeNBHYIO
4acTh (JIOPHI COCTAaBISIIOT TalOPUTHI M MCAaMMOMUTBHI,
aJaNTUPOBAHHBIE K YCJIOBUSAM BBICOKOTO 3aCOJEHUS U
neduuyra Bnard. [1o JaHHBIM MHOTOJIETHUX UCCIIEOBaHUMN
A.b. AxueBa U COaBTOPOB, CPEIU XO3AHCTBEHHO IIEHHBIX
TpyNI  JUKOPACTYIIUX PACTeHHUH peruoHa BeIyIIMMHU
cemeiicTBamu 10 uucily BUJOB sBisitorcsi Chenopodiaceae
(22 Bupma), Poaceae (21 Bum), Fabaceae (14 BumoB),
Brassicaceae (11 Bumos) u Polygonaceae (10 Bumos) [6:31-
39; 7:14-16]. Dtu BuABl MPEACTABISIOT 3HAYUTEIILHBIN
uHTepec Ui GUTOMENHOpAIMY 3aCOJIEHHBIX 3€MEllb.

HecmoTps Ha Hamumuue ompenenéHHOro o6néma
HAaYYHBIX J@aHHBIX N0 (Quiope U pactuteiabHocTH HOxHOTO
[Tpuapainbsi, KOMIUIEKCHBIE UCCIIEIOBaHUS arpopr3HIECKUX
U arpOXMMHYECKHX CBOMCTB IOYB KOHKPETHBIX 3KCIEpH-
MEHTAJbHBIX YYaCTKOB Ha OCYIIEHHOM JHE Apaja C MpH-
BSI3KOM K TEXHOJIOTHSIM IOCEBa TaI0O(QUTOB OCTAIOTCS HEIO-
CTaTOYHBIMU. ODTO OMNpeAeNseT aKTyaJbHOCTh HACTOSIIEH
paboThI.

Llens uccrmemoBaHWs — JAaTh JAETAJBHYIO XapaKTepH-
CTHKY arpo(HU3NYecKUX M arpOXMMHUYECKHX CBOWCTB ITOYB
9KCIEPUMEHTAIBHOTO yJacTKa «0-TOuKa) M Ha 3TOH OCHOBE
000CHOBAThH NMEPCIIEKTUBBI HX OCBOSHHS C MCIIOJIE30BAaHUEM
raJIoUTOB.

O0630p Jaurteparypbl. M3yuenuio ¢uiopel W pacTu-
TenpHOCTH KapakanmakcTaHa TTOCBSIIIEHO 3HAYNTENBHOE
KonmngecTBO pabdor. A.B.AXHEB ¢ KoijeramMu IpOBENH
JIeTaTbHBIN aHAIN3 paclpeleleHus] X03sSHCTBEHHO EHHbBIX
JTUKOPACTYIINX COPOAMYEH KYyIbTYPHBIX pacTeHui [5:74;
6:31-39; 7:14-16]. beuio ycranosneHo, uto ¢iopa pecryo-
JUKA CONEPXHUT 128 BHIOB, POACTBEHHBIX KYJIBTYPHBIM
pacTeHusiM, OTHOCAIIMXC K 85 pomaMm W 24 cemeicTBaM.
PaboTel MO 3HAEMHYHBIM BHAAM IOKa3alH, YTO CTPOTO
KapakaJMakCKue SHAEMBI COCTaBISIOT Bcero 9 BHAOB
(091 % dmopsrr), a cyosamemsr — 167 Bumor (17,1 %)
[8:84-88].
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3HAUMTENBHBIH  BKJIAQJA B  M3Yy4eHHE TalloQUTHOM
pacTUTENLHOCTH BHECIHM MCCIEAOBAaHUS, MOCBALIEHHBIE
aJanTanyyd pPacTeHUH K pa3lNYHBIM TUIAM 3aCOJICHHS
[9:23-27; 10]. Tloka3aHo, 4TO TanoGUTHI SIBISIOTCA CPEIO-
00pa3yonyM KOMIIOHEHTOM 3aCOJIEHHBIX TEPPUTOPHHA H
CHOCOOHBI HAaKaIUIMBATh B TKAHSAX 3HAYUTENbHBIE KOJIMYE-
cTBa coJsiell. J[aHHbIe O KJIMMaTe ¥ M0YBaxX OCYLUIEHHOTO JHa
Apana npuBOASTCA B psiieé OTYETOB M CTaTed MOCIEIHUX
ner [1:19-23; 11:102-103].

OpHako OOJBIIMHCTBO CYIIECTBYIOLIMX pabOT HOCST
100 (IOPUCTHYCCKUM, JMOO OOl METHOPATUBHBIN
xapaktep. KOMIIEKCHBIX J@HHBIX O arpoQu3uKe W arpo-
XMMHH [T0YB KOHKPETHBIX SKCIIEPUMEHTAIIBHBIX yYacTKOB C
JIETaJbHON XapakTepHUCTUKOM IO CIOAM U TPUBSI3KOH K
TEXHOJIOTUSIM (PUTOMETHOpALUK JI0 HACTOSIIETO BPEeMEHH
OBLIO HEJOCTATOYHO.

Marepuanbl M MeTOAbI HcciaeaoBanmii. Mccienosa-
Hus npoBoauauck B 2022-2023 roxax Ha SKCIEpUMEHTAIb-
HOM y4acTke «0-TO4Ka», pacrolI0KeHHOM Ha OCY-IIEHHOM
JHEe ApaiibcKkoro Mops B MyiiHakckoM paiioHe PecryOnuku
KapakannmakctaH. VY4acToK SBIS€TCS TUMHYHBIM IS
OOIIMPHBIX IPOCTPAHCTB ApasKyma.

OTOOp MOYBEHHBIX 0OPA3I[OB MPOBOIWIN TI0 TCHETHYC-
cKkuM ropusoHTtam u nocnoino (0-10, 10-20, 20-30, 30-50,
50-70, 70-100 cm) B TpéxkpatHOi moBTOpHOCTH. OOpa3Ibl
oTOupanu kak B oceHHHH (2022 r.), Tak U B BECCHHHUH
(2023 r.) nepuoms!.

Omnpenenenre arpou3n4ecKuX IOKazaTeleld BbINOI-
HSUTA TI0 OOLICTIPUHSITEIM MeToaukaM. OOBEMHYIO Maccy
MOYBBI ONPEAEIUIM METOAOM PEXYIIero Kojibla (IMINH-
npel 00béMoM 100 cm?®). YiaenbHyr0 Maccy Ompeelsin
MUKHOMETpUYECKUM MeTojioM. OOIIyr0 MOPUCTOCTh pac-
CUYUTHIBAJIH 110 OpMyIIE:

IMI=(1-d./d)* 100 %,

rae dy — oOb€mHas macca, d — yaenbHas Macca MOYBBI.

Bna)xHOCTh TIOYBBI ONIPEENAIN TEPMOCTATHO-BECOBBIM
MeTozoM npH Temneparype 105 °C 10 mocTosSHHOI MaccCHl.

Copmepxanue Trymyca ONpeleNssid [0  METOXy
N.B.Topuna B wmoaudpukamuu I[[MHAO. TloasrkHbie
dbopMbI azoTa ompeAensuiM 1Mo MmetoAy I paHBanba-JIsky,
noaBwxHbINA Gocdop — mo meroxy b.I1.Maunuruna B moau-
¢ukanuu [IUHAO, oOMeHHBIN Kalluii — METOJIOM TIaMEH-
HOH oTomeTrpu.

BozaHyi0 BBITSDKKY TOTOBHJIM B COOTHOIICHHH II0YBA:
Boma = 1 : 5. B BBITSKKE OINpENeNsiIn CyXOH OCTaTOK
(BBITapHBaHUEM), MOHBI THIpPOKapOOHaTa (THTPOBAaHUEM),
XJIopa (apreHToMeTpUdecKH), cyibhara (BECOBBIM HWIIH
TypOMIUMETPUYECKIM METOIOM), KaJdblMsi W MarHus
(KOMITIIEKCOHOMETPUYECKH), HATPUS M Kanus (IUTaMeHHOH
¢doromerpueit). Peakmmro mouseHHoro pactBopa (pH)
OTIpENIeIISITH TOTEHIIHOMETPHYECKH.

Knumarndeckne maHHBIE TOIYYEHBI C aBHAaMETEOPO-
jornueckot cranuuu MyitHak Kapakanmakckoro ruapo-
MetieHTpa. CratucTHyeckyro 0o0pabOTKy pe3ylbTaToB
MPOBOIWINM  METOJOM JUCIEPCHOHHOTO aHalInW3a 110
Bb.A. locniexoBy [12].

Pe3ysabTaThl HeC/Ie10BaHUIA.

Knumamuueckue ycnoeus nepuoda ucciredosanui. 1o
JNaHHBIM MeTeocTaHnmu MyiiHak, 2022 TOn Xapakre-
pU30BAJNICS  OKCTPEMAIBHO 3aCYIUIMBBIMH  YCJIOBHSMH.




CpennerosnoBasl TeMnepaTypa Bo3ayxa cocrasuia 12,5° C.
CpenHeMecsYHbIE TEMIEPaTyphl BapbUPOBAIM OT OTPHILIA-
TENbHBIX 3HAU€HUH B 3uMHUE Mecanbl g0 +28...+30,2° C
B uione-aBrycre. OTHOCHTEbHAs BIIAXKHOCTb BO3JyXa B
cpenHeM 3a ron cocrasmia 47,1 %. CpenHsisi CKOpOCTb
BeTpa — 4,4 M/C, IpH 3TOM OTMEYAJHCh YacTble IBUIBHbIC
Oypu co ckopocThio Betpa Oosiee 10-15 m/c. KonmuectBo
aTMocepHBIX 0cankoB 3a Bech 2022 roJ; COCTaBUIIO BCETO
0,6 MM.

B suBape—ampene 2023 roma cpemHss Temmeparypa
Bo3nyxa coctaBuia 4,9° C, KOJIM4eCTBO 0CaaKOB — 3,8 MM,
OTHOCHTENbHAs BJIAXHOCTh Bo3nyxa — 55,7 %. Takue
YCJIOBHS JENAlOT TPAAMIMOHHOE 3eMile/ie/lie Ha JaHHOM
y4acTKe NPAaKTHYECKH HEBO3MOXHBIM M OIPENEISIOT
HEOOXOJMMOCTh HCIOJIBb30BaHUS TOJBKO BBICOKOYCTOHYH-
BBIX K 3aCyXe W 3acojieHuio pactenuii [1:19-23].

Aepoghuzuueckue ceoticmea nous. Peynprarsl onpene-
JeHus] 0OBEMHON MacChl M TMOPHCTOCTU TIOYB IO CIIOSM
(ycpenHEHHBIE TaHHBIC 32 OCEHHUN W BECEHHUI MEepPUOJbI)
Npe/ICTaBIICHBI B TabIMLE 1.

Ta6auna 1. O6bémuast Macca u 00111asi IOPUCTOCTH
MOYB KCIEPUMEHTAIBHOI0 y4yacTKa «0-TouKa»
(2022-2023 rr.)

. OO0béMHas OOGmmas
C101i TIOYBBI,
oM Macca, MTOPUCTOCTH,
r/cm? %

0-10 1,41-1,48 48,0-56,4
10-20 1,45-1,55 44,0-52,0
20-30 1,50-1,62 40,0-48,0
30-50 1,58-1,70 36,0-44,0
50-70 1,62-1,72 35,0-41,0
70-100 1,65-1,76 34,8-40,0

"3 JAaHHBbIX Ta6J'H/II_U)I 1 BUAHO, YTO IMOYBBI OKCIICPUMCEH-
TaJIbHOTO Y4aCTKa XapaKTECPU3YIOTCA BBICOKOH MJIOTHOCTBIO
CIIOXEHUS YK€ C BEpXHHMX ropu3oHTOB. B cmoe 0-30 cm
00BEMHAs Macca CoCTaBisieT B cpeareM 1,42-1,55 r/cm®, a B
HIDKHUX TOPU30HTaX gocturaet 1,65-1,76 r/cm3. OOras
MIOPUCTOCTh COOTBETCTBEHHO CHIDKaerca ¢ 48-56 % B
BepxHeM cioe 10 34,8-40 % B cmoe 70-100 cm. Takue mo-
KasaTejiu CBUJACTECIILCTBYIOT O HC6HaFOHpI/IHTHLIX YCIOBUAX
JJIA pa3BUTUA KOPHEBBIX CUCTEM OOJIBIINHCTBA paCTeHI/Iﬁ n
CIOCOOCTBYIOT OBICTPOMY HCCYIICHHIO BEPXHEro CJos, a
TaKXKE YCUJICHUIO MPOLECCOB BETPOBOil 3po3uu [1:39-44;
13:90].

Aepoxumuueckue ceolicmea u Xapaxkmep 3AcONeHUs.
ConepxaHiie TyMyca BO BCEX HCCIIEIOBAHHBIX TOPH30HTAX
oKa3aJoch KpaiiHe HM3KMM U He mnpessimano 0,5-0,8 %.
O6ecreueHHOCTh TTOABIKHBIMHU (opMaMu a3oTa, pochopa
U KaJIUs — OYCHb HU3KasAd U HU3Kasd.

Cyxoif 0CTaTOK BOJHON BBITSIKKH B KOPHEOOHTaEeMOM
cnoe (0-50 cm) BapeupoBan ot 0,74 mo 3,65 %. Tum
3aCOJICHHsI TMPEUMYILECTBEHHO CYIb(paTHBIN, XJIOPHIHO-
cynmb(daTHBI W Cynb(aTHO-XJIOPHUIHBIA. B  oTmenpHBIX
o0pasiax OTMEeyaJioCh MOBBIIICHHOE COJEpPKaHHE HOHOB
HaTpus. Peakiusi MOYBEHHOrO pacTBopa cliaborienouHast
(pH 7,51-7,60) [1:45-52; 14:103-104].
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Tabéauua 2. OcHOBHBbIE arPOXUMHYECKHe MOKA3ATeH
U XapaKTep 3ac0JIeHHsI MO4YB yyacTka «0-Toukay»
(caoii 0-50 cm)

3HaueHHe
<0,5-0,8
OYEHb HU3KOE
OYCHb HU3KOE / HU3KOE

IToxazarenn
T'ymyce, %
IloxBrKHEIN a30T
IMonsmxHEIHA hochop

OOMeHHBIN Kaaui HHU3KOE
Cyxoii octaTok, % 0,74-3,65
pH BOZHOM BEITSKKH 7,51-7,60

[Ipeobnanarommii
THII 3aCOJIEHUS

CyIb(aTHBINA, XJIOPUIHO-
Cynb(aTHBIN, cynbhaTHO-
XJIOPUTHBIH

O6cy:xnenne pe3yabTaroB. llodydeHHBIE HaMH
JTAaHHBIC TIOJTHOCTBIO COTJIACYIOTCSI C PE3YNbTaTaMH APYTHX
uccienoBareied, paboTaBIIMX Ha OCYLICHHOM  JTHE
Apanbsckoro mops [11:102-103; 15]. Bricokas IIOTHOCTh
CIIO)KEHUS, HHU3Kas TIOPUCTOCTh U CHIIBHOE 3acCOJICHHE
CO3JIAl0T KpaiiHe HeOJaromnpusTHbIE YCIOBHS s OO0Jb-
LIMHCTBA KYJIbTYPHBIX pacTeHUH. B TO ke BpeMs 3TU CBOU-
CTBa IO3BOJIAIOT YCHEUIHO HCIOJIB30BaTh CIHEIMATU3UPO-
Banneie ranoduter (Haloxylon persicum, Climacoptera
lanata, Halostachys caspica, Salsola richteri, Atriplex spp.
U 7p.), KOTOpble B TIPOIECCE SBOJIONMH BBIPAOOTANIH
MEXaHW3MBl YCTOHYMBOCTH K BBICOKOM KOHLIEHTPALUH
coJell ¥ OCTpOMY Ae(UINTY BIIary.

Pabotsl A.b.AxneBa MOATBEPkKAAIOT HAIWYHE B PETH-
OHE 3HAYMUTEJIFHOTO IOTEHIMAaJda XO3SHCTBEHHO IIEHHBIX
rajJopuToB U NCaMMO(pHUTOB, KOTOPBIE MOTYT OBITh UCIIOJb-
30BaHbl Kak B (UTOMENHOpalMu, TaKk M JJIsl CO3JaHMs
ycToitunBOi KopMoBO#t 0a3bl [6:31-39; 7:14-16]. [TonyyeH-
HbIE€ HAMHU JeTajJbHbIE XapaKTEPHCTUKU IIOYB IO CJIOSAM
MO3BOJISTIOT Oojiee 0OOCHOBAHHO IMOJOMPATh aCCOPTHMEHT
BUJIOB U TEXHOJIOTUH HX TIOCEBA.

BriBoabI

1. TlouBBI OCyIIEHHOTO AHA ApPaJbCKOTO MOps (IKCIIe-
pUMEHTaNBHBIN ydacTOK «0-TOuka») XapaKTepU3yIOTCS
HEONaronpuATHBIMA ~ arpoU3UYeCKUMH  CBOWCTBaMH:
BBICOKOW 00BEMHOM Maccoit (1,41-1,76 r/cm®) u HH3KOU
o6imeit mopucrocteio (34,8-56,4 %), 0COOEHHO B HIKHHX
TOPHU30HTAX.

2. ArpoxuMu4YecKue CBOMCTBa MOYB KpaiiHe HeOJsaro-
MPUSITHBL: OYeHb HU3KOE cojiepkaHue rymyca (menee 0,5-
0,8 %) W TOIBWXHBIX (OPM NHTATENBHBIX 3JIEMEHTOB,
CHIIbHOE CYJIb(aTHO-XJIOPUIHOE U XJIOPHIHO-CyJIb(aTHOE
3acoJsieHue (Cyxoi octaTok 110 3,65 %).

3. Knmumarnueckue ycnosust 2022-2023 rr. ommuya-
JIMCh 3KCTPEMAJIbHO MaJbIM KOJIMYECTBOM aTMOC(EPHBIX
ocagkoB (0,6-3,8 MM), YTO JOIOJHHUTEIBLHO YCIOXKHSCT
[IPUKUBAEMOCTb PACTEHUM.

4. ]lng yCHemIHOTO OCBOCHHS 3THX 3eMelIb HeoOXOIu-
MBI CIICI[MATIN3UPOBAHHBIE TEXHOJIOTHH (PUTOMETHOPAIINH C
HCTIONB30BaHUEM TaIO(UTOB, THUAPOTEICH, CTUMYISTOPOB
pocta m moceBa 0e3 00paOOTKH TMOYBBHI COBPEMEHHOMN
CESIIKOM.

5. TlonyueHHbIe JaHHBIE MOTYT CIIYXKHTh HAyYHOH
OCHOBOM 115 pa3paboOTKH MPAKTHYECKUX PEKOMEHAAINI 1O
CO3JIaHWIO 3eJIEHBIX MOKPBITMH M KOPMOBBIX YroJud B
OxnoM Ilpnapainse.
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bioxilma-xillik.

Rezyume. Maqolada Xorazm viloyati to‘qay o‘rmonlari entomofaunasining asosiy biotoplar — daraxtzor, butazor va
o‘tloq maydonlari — bo‘yicha tagsimlanish xususiyatlari yoritilgan. Amudaryo bo‘yi, Shovot va Urganch atrofidagi uchta
tadgiqot maydonchasida olib borilgan kuzatishlar natijasida jami 19 ta hasharot turi qayd etilib, ularning biotoplar kesimida
notekis tagsimlanganligi aniglangan. Daraxtzor biotopida turlar sonining yetakchiligi (57,9 %) o‘simlik qoplamining
zichligi va barqaror namlik rejimi bilan bog‘liq ekanligi ko‘rsatilgan. Butazor (26,3 %) va o‘tloq (15,8 %) biotoplari
nisbatan kam boy bo‘lsa-da, o°ziga xos ekologik turlar majmuasini saqlab qolgan. Olingan natijalar to‘qay ekotizimlarining
biologik xilma-xilligini baholash va muhofaza chora-tadbirlarini ishlab chigishda amaliy ahamiyat kasb etadi.

KiroueBble cjioBa: TyraiHBIA Jec, S3HTOMO(ayHa, OHOTOII, APEBECHBIH OMOTOI, KYCTaPHHKOBBIA OHOTOI, JIyTOBOM
6uotomn, Xope3McKas 00J1acTb, pacipeielIeHue BIUIOB, OMOpa3HOOOpasue.

Pe3rome. B craThe paccMOTpPEeHBI 0COOCHHOCTH pachpeesieHust YSHTOMO(GAyHBI TYTalHBIX JIeCOB XOpe3MCKoil 00macTi
0 OCHOBHBIM OHMOTOIIAM — IPEBECHOMY, KYCTAPHIUKOBOMY U JIyTOBO-TPaBSIHIUCTOMY ydacTKaM. B pe3ynbraTte HaOMOACHNUH,
NpOBEJEHHBIX Ha TPEX ydyacTKaX — B NpHaMyAapbuHCKOIl 30He, Ha lllaBarckoM yuyacTke W B 30He BONM3M YpreHua,
—3aperucTpUpOBaHO B 0OWIEH CIOXKHOCTH 19 BUIIOB HACEKOMBIX, paclpeieieHHe KOTOPBIX 0 OHOTONaM O0Ka3ajoch
HepaBHOMepHbIM. [loka3zaHo, 4TO mpeoOiagaHWe BHIOB B JApeBecHOM Ouortome (57,9 %) cBA3aHO C IUIOTHOCTBIO
pPACTUTENFHOTO TOKPOBAa M YCTOWYMBBIM BIQXXHOCTHBIM pexuMoM. KycrapHukoBsiit (26,3 %) M JIyroBO-TpaBSHUCTBHIN
(15,8 %) Ouorombl, Oymydyd MEHEE HACBHIIICHHBIMUA BHIAMH, COXPAHSIOT DKOJOTHYECKH CIHCHU(DUIHBII KOMILICKC
HACCKOMBIX. HOJ’Iy‘IeHHLIe JaHHBIC UMEIOT MMPAKTUYCCKOC 3HAYCHUC I OLICHKH 6I/IOHOFI/I‘IGCKOFO pa3H006pa3m[ TyraﬁHbIX
9KOCHCTEM U pa3pabOTKH MPUPOAOOXPAHHBIX MEPOTIPUITHH.

Key words: tugai forest, entomofauna, biotope, forested biotope, shrub biotope, meadow biotope, Khorazm region,
species distribution, biodiversity.

Suumary. This article examines the distribution of the entomofauna of the tugai (riparian) forests of Khorazm region
across the main biotopes — forested, shrub, and meadow habitats. Field surveys carried out at three study sites — the
Amudarya riverside zone, the Shavat tugai plot, and the zone near Urganch — recorded a total of 19 insect species, whose
occurrence across biotopes proved uneven. The forested biotope held the largest share of species (57.9 %), attributed to the
density of vegetation cover and a stable moisture regime. The shrub (26.3 %) and meadow (15.8 %) biotopes, though less
species-rich, retain ecologically distinct insect assemblages. The findings are of practical value for assessing the biological
diversity of tugai ecosystems and for designing conservation measures.

Kirish. To‘qay o‘rmonlari Markaziy Osiyoning daryo XX asr o‘rtalarida boshlangan bo‘lib, G.Ya.Bey-Bienko va
vodiylariga xos qadimiy tabiiy landshaftlaridan biri bo‘lib, ~ A.N.Kirichenko kabi entomolog olimlarning tadgigotlari
ularni ilmiy o‘rganish XIX asr oxiri — XX asr boshlarida  Markaziy Osiyo hasharotlar faunasini o‘rganishda muhim
botanika va geografiya sohasi olimlari tomonidan rol o‘ynagan [1, 5]. Shu bilan birga, hasharotlar to‘qay
boshlangan [2]. Amudaryo va Sirdaryo vodiylaridagi to‘qay ~ ekotizimida changlanish, organik moddalar aylanishi va
massivlarining o‘simlik tarkibi va ekologik sharoitlari  0ziq zanjirlarining shakllanishida faol ishtirok etuvchi
dastlab V.L.Komarov va A.l.Vvedenskiy tadgiqotlarida, asosiy tirik komponentlar sifatida ekotizim Xxizmatlarini
keyinchalik esa E.P.Korovin ishlarida batafsil yoritilgan baholashda global migyosda muhim ahamiyatga ega
[2, 3]. XX asr o‘rtalaridan boshlab to‘qay ekotizimlarining  ekanligi ta’kidlanadi [9, 12].
tuzilishi, dinamikasi va degradatsiya jarayonlarini o‘rga- Amudaryo havzasida suv resurslaridan foydalanish
nishga qaratilgan tadgiqotlar, jumladan, S.E.Treshkinning  tizimining o‘zgarishi va meliorativ holatning yomonlashuvi
Amudaryo deltasidagi to‘qay o‘rmonlari bo‘yicha ishlari  ekotizimning ekologik muvozanatiga ta’sir ko ‘rsatayotgani
kengaydi, bu esa suv rejimi va antropogen omillarning ilmiy adabiyotlarda qayd etilgan [8, 10]. Bunday sharoitda
ekotizimga ta’sirini aniqlashda muhim ahamiyat kasb etdi  to‘qay o‘rmonlari entomofaunasining hozirgi holatini,
[4]. xususan uning biotoplar bo‘yicha taqsimlanish qonuni-

Ushbu tabiiy landshaftlarda yashovchi hasharotlar  yatlarini o‘rganish ekologik monitoring va muhofaza
dunyosini o‘rganishga bag‘ishlangan dastlabki ishlar ham  tadbirlarini rejalashtirish uchun muhim ahamiyat kasb etadi.
I ——————— e ——————————
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Xorazm viloyati to‘qay o‘rmonlari entomofaunasining
umumiy tur tarkibi va ayrim taksonomik guruhlarning
biotopik taqsimoti bo‘yicha dastlabki ma’lumotlar mavjud
bo‘lsa-da [11], hududdagi to‘qay biotoplari (daraxtzor,
butazor, o°tloq) kesimida entomofaunaning yaxlit
tagsimlanish tahlili yetarlicha o‘rganilmagan edi. Ushbu
tadqiqotning maqsadi Xorazm viloyati to‘qay o‘rmonlari
entomofaunasining asosiy biotoplar bo‘yicha tagsimlanish
xususiyatlarini aniglash va ularni belgilovchi ekologik
omillarni tahlil gilishdan iborat.

Tadqgiqot materiallari va usullari. Tadgigot 2023-
2025-yillarda Xorazm viloyatining uchta xarakterli
to‘qay maydonchasida — Amudaryo bo‘yi to‘qay hududida
(Gurlan tumani), Shovot to‘qay uchastkasida va Urganch
shahri atrofidagi to‘qay zonasida olib borildi. Har bir
maydonchada ofsimlik qoplami tarkibiga qarab uchta
asosly biotop ajratildi: daryo bo‘yi va o‘rmon ichki
gismlarini gamrab olgan hamda Populus euphratica, Salix
alba, Elaeagnus angustifolia turlari ustunlik giladigan
daraxtzor biotopi; o‘tish zonasidagi, Tamarix, Alhagi,
Phragmites turlari ustunlik giladigan butazor biotopi; ochiq,
quyoshli maydonlardagi, Elytrigia, Cynodon, Bromus
turlari ustunlik giladigan o‘tloq biotopi.

Hasharotlarni yig‘ish standart entomologik usullar —
entomologik to‘r bilan qidiruv, Barber tutqichlari va vizual
kuzatuv — yordamida amalga oshirildi [1, 6]. Yig‘ilgan
material laboratoriya sharoitida aniglagichlar yordamida
turgacha identifikatsiya gilindi. Har bir turning biotoplar
bo‘yicha uchrash chastotasi foiz nisbatida hisoblab chiqildi,
biologik xilma-xillikni miqgdoriy baholash uchun esa
Shannon-Uiner xilma-xillik indeksi qo‘llanildi [7]. Statistik
ishlov berish standart faunistik tahlil usullari asosida
amalga oshirildi.

Natijalar. Uch vyillik kuzatishlar davomida Xorazm
viloyati to‘qay o‘rmonlarida jami 19 ta hasharot turi qayd
etildi. Ularning hududlar bo‘yicha tagsimoti notekis bo‘lib,
eng yuqori ko‘rsatkich Amudaryo bo‘yi to‘qay hududida
(15 tur, 78,9 %) qayd etildi, bunda tabiily o‘simlik
goplamining nisbatan yaxshi saglanib qolganligi hal
qiluvchi omil bo‘ldi. Urganch atrofidagi to‘qay zonasida 14
tur (73,7 %), Shovot uchastkasida esa 12 tur (63,2 %)
aniglandi (1-jadval).

1-jadval. To‘qay hududlari bo‘yicha aniqlangan

turlar soni va ulushi

Hudud nomi Anlqlangap Ulushi,
turlar soni %
Amudaryo bo‘yi to‘qay hududi 15 78,9
Urganch yaqinidagi to‘qay zonasi 14 73,7
Shovot to‘qay uchastkasi 12 63,2
Jami 19 100
Hududlar kesimidagi ushbu farqglar, o‘z navbatida,
har bir maydonda ustunlik giluvchi biotop turlari
bilan chambarchas bog‘liq. Tadqgiqot natijalari shuni

ko‘rsatdiki, aniqlangan 19 turning aksariyati daraxtzor
biotopiga to‘g‘ri keladi — 11 tur (57,9 %); butazor biotopida
5 tur (26,3 %), o‘tloq biotopida esa 3 tur (15,8 %) qayd
etildi (2-jadval).
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2-jadval. Biotoplar bo‘yicha hasharot turlarining

tagsimlanishi
. . | Tur | Ulushi, . -
Biotop turi S % Tipik vakillari
Xylotrechus namanga-
Daraxtzor 11 57,9 | nensis, Aeolesthes sarta,
Catocala elocata
Butazor 5 26.3 Pyr'rhocorls_ apterus,
Aelia acuminata
. Locusta migratoria,
O'tlog 3 158 Calliptamus italicus
Jami 19 100 —

47

Biotoplar bo‘yicha xilma-xillikni miqdoriy baholash
natijalari ham turlar soni bo‘yicha aniqlangan tendensiyani
tasdigladi. Shannon xilma-xillik indeksi daraxtzor biotopida
2,54, butazor biotopida 1,73, o‘tloq biotopida esa 1,21 ni
tashkil etdi (3-jadval). Bu ko‘rsatkichlar daraxtzor
biotopining nafaqat tur soni, balki turlar tarkibining bir
tekis tagsimlanishi bo‘yicha ham eng barqaror va xilma-xil
biotop ekanligini tasdiglaydi [7].
3-jadval. Biotoplar bo‘yicha xilma-xillik ko‘rsatkichlari

Shannon indeksi)

Biotop turi Tur_ Ulgshi, . Shanr_wn
soni Yo indeksi (H)
Daraxtzor biotopi 11 57,9 2,54
Butazor biotopi 5 26,3 1,73
O‘tloq biotopi 3 15,8 1,21
Daraxtzor  biotopining  yetakchiligi, avvalambor,

turang‘a (Populus euphratica), tol (Salix alba, S. songarica)
va jiyda (Elaecagnus angustifolia) kabi ko‘p yillik daraxt
turlarining zich qoplami hamda tuprog namligining
bargarorligi bilan izohlanadi [2, 3]. Ushbu sharoit yog‘och
va po‘stloq to‘qimalari bilan oziglanuvchi qo‘ng‘iz va
kapalak vakillari — Xylotrechus namanganensis, Aeolesthes
sarta, Chlorophorus faldermanni, Turanium scabrum,
Catocala elocata, C.lupina, Nymphalis polychloros kabi
turlar — uchun qulay trofik baza yaratadi.

Butazor biotopi o‘tish zonasi vazifasini bajarib, Tamarix
hispida, Alhagi pseudalhagi, Phragmites australis kabi
qurg‘oqchilikka chidamli o‘simliklar bilan xarakterlanadi.
Bu yerda asosan barg va poya shirasi bilan oziglanuvchi
gandalalar Pyrrhocoris  apterus, Aelia acuminata,
Dolycoris baccarum, Graphosoma lineatum, Mustha
gigantea — ustunlik qiladi. O‘tloq biotopi esa ochiq, quyosh
nuri yaxshi tushadigan maydonlarda shakllanib, gisga
vegetatsiya davriga ega o‘t-o‘lan ofsimliklari (Elytrigia
repens, Cynodon dactylon, Bromus inermis) bilan
tavsiflanadi; bu yerda harakatchan, o‘t-o‘lan bilan
oziglanuvchi to‘g‘riganotlilar Locusta migratoria,
Calliptamus italicus, Gryllus desertus — keng targalgan.

Turlar bilan ozuga o‘simliklari o‘rtasidagi bog‘liglikni
tahlil qilish shuni ko‘rsatdiki, hasharotlarning aksariyati
turang‘a, tol va jiyda bilan trofik aloqada bo‘lib, bu
o‘simliklar to‘qay ekotizimining tayanch komponentlari
sifatida entomofauna shakllanishida markaziy o‘rin tutadi.
Shu bilan birga, butazor biotoplarida yulg‘un va yantoq,




o‘tloq biotoplarida esa ajriq, bug‘doyiq va qo‘ng‘irbosh
bilan bog‘liq turlarning ustunligi kuzatildi.

Muhokama. Olingan natijalar to‘qay o‘rmonlari
entomofaunasining biotoplar bo‘yicha notekis tagsimlanishi
bevosita o‘simlik qoplamining tarkibi, zichligi va namlik
rejimi  bilan bog‘liq ekanligini ko‘rsatadi. Daraxtzor
biotopida kuzatilgan yuqori tur boyligi va Shannon indeksi
ko‘rsatkichi (2,54) ushbu biotopning barqaror mikroiqlim
sharoiti va ko‘p yillik daraxt turlarining zich qoplami
hisobiga entomofauna uchun eng qulay yashash mubhitini
yaratishini tasdiglaydi [3, 4]. Bu natija S.E.Treshkin
tomonidan Amudaryo deltasi to‘qay o‘rmonlari bo‘yicha
olib borilgan tadgiqotlar xulosalari bilan ham mos keladi,
unda daraxtzor uchastkalarning ekotizim bargarorligidagi
yetakchi o‘rni ta’kidlangan [4].

Butazor va o°tloq biotoplarining nisbatan kam tur soni
va past Shannon indeksi ko‘rsatkichlari (mos ravishda 1,73
va 1,21) bu biotoplarning o‘tish yoki chekka ekologik
zonalar sifatidagi  xususiyatini aks ettiradi. Shunga
garamay, ushbu biotoplarda uchraydigan turlar — xususan
Pyrrhocoris apterus, Locusta migratoria, Calliptamus
italicus kabilar — o‘ziga xos ekologik ahamiyatga ega
bo‘lib, mos ravishda butazor va ochiq o‘tloq
fitotsenozlarining holatini aks ettiruvchi  bioindikator
sifatida xizmat qgilishi mumkin [12].

Aniglangan hasharot turlarining aksariyati (fitofag
guruh) o‘simliklar bilan bevosita trofik bog‘liglikka ega
bo‘lib, ularning populyatsiya zichligi va tur tarkibi o‘simlik
goplamining holatini aks ettiradi. Xususan, Xylotrechus
namanganensis va Aeolesthes sarta kabi daraxt to‘qimalari
bilan bog‘liq turlarning yuqori bioindikatorlik ahamiyatga
ega ekanligi, ularning turang‘a va jiyda daraxtlarining
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sanitariya holatini baholashda qo‘llanilishi mumkinligini
ko‘rsatadi. Bu esa hasharotlarning nafaqat biologik xilma-
xillik tarkibiy gismi, balki ekotizim monitoringining amaliy
vositasi sifatidagi ahamiyatini tasdiglaydi [9, 12].

Olingan natijalar shuni ko‘rsatadiki, Xorazm viloyati
to‘qay o‘rmonlarining muhofazasi va barqaror boshqaruvi
bo‘yicha chora-tadbirlar ishlab chigishda, birinchi
navbatda, daraxtzor biotoplarni saqlashga alohida e’tibor
garatish lozim, chunki aynan ushbu biotoplar entomofauna
xilma-xilligining asosiy manbai hisoblanadi. Shu bilan
birga, butazor va o‘tloq biotoplarining ekologik o‘tish
zonasi sifatidagi rolini hisobga olgan holda, ularni ham
monitoring tizimiga kiritish magsadga muvofiqgdir.

Xulosa. Xorazm viloyati to‘qay o‘rmonlari entomofau-
nasining biotoplar bo‘yicha tagsimlanishini o‘rganish
natijasida quyidagi xulosalarga kelindi: 1) tadgigot
hududlarida jami 19 ta hasharot turi aniglanib, tur boyligi
bo‘yicha Amudaryo bo‘yi to‘qay hududi (78,9 %)
yetakchilik qildi; 2) biotoplar kesimida daraxtzor biotopi
entomofauna xilma-xilligi bo‘yicha ustunlik qildi (57,9 %,
Shannon indeksi — 2,54), butazor (26,3 %; 1,73) va o‘tloq
(15,8 %; 1,21) biotoplari esa yordamchi ekologik zonalar
vazifasini bajardi; 3) hasharotlarning biotoplar bo‘yicha
tagsimlanishi bevosita o‘simlik qoplamining tarkibi,
zichligi va namlik rejimi bilan belgilanadi; 4) daraxt va
po‘stloq to‘qimalari bilan bog‘liq bir qator turlar
(Xylotrechus  namanganensis, Aeolesthes sarta va
boshgalar) yugori bioindikatorlik ahamiyatiga ega ekanligi
aniqlandi; 5) olingan natijalar to‘qay ekotizimlarining
biologik xilma-xilligini baholash, ularni muhofaza gilish va
ekologik monitoring tizimlarini takomillashtirishda ilmiy
asos bo‘lib xizmat qilishi mumkin.
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VA BIOKIMYOVIY KO‘RSATKIChLARIGA TA’SIRI
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BJIMSAHUE 3ACOJIEHUS HA ®PU3NOJOTI'MYECKHUE U BUOXUMHUYECKHUE
MMOKA3ATEJIA RUBIA TINCTORUM L.
Xo:xn0000esa CapprnHo03 Xa0M0K0HOBHA — OOKMOPAHM
Hayuno-uccredosamenvckuii uHcmumym azpoouomexHono2ull
u ouoxumuu I'ynucmanckoeo e0cyoapcmeenHo2o yHueepcumema

THE EFFECT OF SALINATION ON THE PHYSIOLOGICAL AND BIOCHEMICAL
INDICATORS OF RUBIA TINCTORUM L.
Hojiboboeva Sarvinoz Habibjonovna — doctoral student
Research Institute of Agrobiotechnology and Biochemistry of Gulistan State University

Tayanch so‘zlar: Rubia tinctorum, sho‘rlanish, NaCl, xlorofill, prolin, ion homeostazi, antioksidant fermentlar,
alizarin, purpurin.

Rezyume. Tadqiqotda 0, 50, 100 va 150 mM NaCl ta’sirida Rubia tinctorum L. ning o‘sishi, fotosintetik apparati,
osmotik va ion homeostazi, antioksidant himoya tizimi hamda ildizlarda alizarin va purpurin to‘planishi baholandi. NaCl
miqdori ortishi o‘sish va xlorofillni pasaytirgan bo‘lsa, 100 mM sharoitida prolin, SOD, CAT va POD faolligi hamda
antraxinonlar miqdorining eng yuqori darajaga yetishi o‘rtacha sho‘rlanishning moslanish va ikkilamchi metabolizmni
faollashtiruvchi omil ekanligini, 150 mM esa metabolik imkoniyatlarni cheklashini ko‘rsatdi.

Karouesbie cioBa: Rubia tinctorum, 3aconenne, NaCl, xmopodusui, nposinH, HOHHBIH TOMEOCcTa3, aHTHOKCHAaHTHBIE
(epMeHTEHI, alu3apyH, My pITypyH.

Pe3rome. B wnccrenoBanmu oneneno Bimstare 0, 50, 100 m 150 MM NaCl Ha pocT, (OTOCHHTETHYECKHH ammapar,
OCMOTHYECKHIA ¥ HOHHBIA TOMEOCTa3, aHTHOKCUIAHTHYIO 3allUTy ¥ HAKOIUICHHE ali3aphHA U MypIyprHa B KOpHAX Rubia
tinctorum L. [ToBbleHre CONEHOCTH CHMXKAJIO POCT U cofieprkanue xyuopodunia, Toraa kak npu 100 MM NaCl ormeuenst
MakcHUMallbHble ypoBHH mponuHa, akTuBHOCTH SOD, CAT u POD u antpaxunoHoB; mpu 150 MM HabGmomanock
OrpaHHYEHHUE AIANTAIMOHHBIX U METa00JIMYECKUX IPOIECCOB.

Key words: Rubia tinctorum, salinity, NaCl, chlorophyll, proline, ion homeostasis, antioxidant enzymes, alizarin,
purpurin.

Summary. The effects of 0, 50, 100 and 150 mM NaCl on growth, photosynthetic performance, osmotic and ionic
homeostasis, antioxidant defense, and root accumulation of alizarin and purpurin in Rubia tinctorum L. were evaluated.
Increasing salinity reduced growth and chlorophyll content, whereas 100 mM NaCl produced the strongest proline
accumulation, SOD, CAT and POD activities, and anthraquinone levels; at 150 mM NaCl, adaptive and secondary-
metabolic responses declined.

Kirish. Dorivor o‘simliklarning ekologik stresslarga ~ muhimdir. Tadgigotning magsadi turli NaCl konsentratsiya-
javobini o‘rganish ularni noqulay tuproq sharoitlarida larida R.tinctorumning fiziologik-biokimyoviy moslanish
yetishtirish va biologik faol xomashyo sifatini boshgarish  reaksiyalari va antraxinonlar to‘planishi o°‘rtasidagi
uchun muhimdir. Rubia tinctorum L. (Rubiaceae) ildiz va  bog‘liglikni aniglashdan iborat.
ildizpoyalarida alizarin, purpurin, rubiadin va boshga Tadqgigot obyekti va usullari. Tadgigot obyekti
antraxinonlar to‘planadigan ko‘p yillik dorivor-texnik  sifatida Rubia tinctorum L. tanlandi. Tajribalar Guliston
o‘simlik  bo‘lib, wushbu birikmalar farmatsevtika, davlat universiteti Agrobiotexnologiyalar va biokimyo
kosmetologiya va tabiiy bo‘yoqlar ishlab chigarishda ilmiy-tadqiqot institutining O‘simliklar biotexnologiyasi va
qo‘llanadi [1-5]. O‘simliklar fiziologiyasi laboratoriyalarida bajarildi. Bir xil

Sho‘rlanish o‘simliklarda avvalo osmotik stress va  rivojlanish bosgichidagi sog‘lom o‘simliklar vegetatsiya
ion toksikligini yuzaga keltirib, K* /Na* muvozanati, sharoitida 0 (nazorat), 50, 100 va 150 mM NaCl
fotosintez va biomassa hosil bo‘lishini cheklaydi [6]. Shu  variantlarida o°‘stirildi; har bir variant uch biologik
bilan birga, o‘rtacha stress prolin almashinuvi va takrorlanishda tashkil etildi.
fermentativ antioksidant himoyani faollashtirishi, reaktiv Tajriba yakunida o‘simlik bo‘yi va quruq biomassa
kislorod shakllari esa ikkilamchi metabolizm uchun signal  aniglandi. Fotosintetik pigmentlar 80% atseton ekstraktida
vazifasini bajarishi mumkin [7]. Dorivor o‘simliklarda  Lichtenthaler usuli [10], erkin prolin Bates va
bunday javob ayrim biofaol metabolitlarning to‘planishini  hammualliflar usuli [11] bo‘yicha baholandi. Ildizlardagi
kuchaytirishi mumkin [8]. Na* va K* miqdorlari aniglanib, Na* /K* nisbati

Rubia tinctorum da sho‘rlanish va antraxinon biosintezi  hisoblandi. SOD, CAT va POD faolligi mos ravishda
o‘rtasidagi bog‘liqlik haqida ma’lumotlar mavjud [9], biroq ~ Giannopolitis va Ries [12], Aebi [13] hamda Chance va
o‘sish, fotosintetik pigmentlar, prolin, ion homeostazi, Maehly [14] wusullari asosida o‘lchandi. Quritilgan
SOD-CAT-POD tizimi va alizarin-purpurin to‘planishini ildizlardan metanolli ekstrakt tayyorlanib, alizarin va
yagona tajriba doirasida o‘zaro bog‘liq holda baholash  purpurin C18 kolonkasida HPLC usulida standartlar bilan
A ———— e ——————————



mailto:hojiboboeva@list.ru

tagqoslash orgali mg g~ ! quruq massa hisobida aniglandi
[15]. Barcha natijalar M#m ko‘rinishida ifodalandi.
Variantlar o‘rtasidagi farqlar bir omilli dispersion tahlil
(One-way ANOVA) va Tukey HSD mezoni yordamida
P<0,05 darajasida baholandi [5].

Natijalar va ularning muhokamasi. Sho ‘rlanishning
o'sish va fotosintetik  apparatga  ta’siri.  NaCl
konsentratsiyasi ortishi bilan vegetativ o‘sish va fotosintetik
pigmentlarning saglanishi izchil pasaydi (1-rasm). 50 mM
NaCl da o‘simlik bo‘yi nazoratning 95,5%, quruq biomassa
91,4% va umumiy xlorofill 94,4% darajasida saglangan
bo‘lsa, 100 mM da bu ko‘rsatkichlar mos ravishda 88,3%,
81,2% va 80,5% ni tashkil etdi. 150 mM da esa bo‘y
72,4%, biomassa 64,5% va xlorofill 58,9% gacha tushdi.
Demak, yuqori sho‘rlanishda fotosintetik apparatning
susayishi biomassa yo‘qotilishi bilan parallel kechgan.

Xlorofillning 150 mM da 41,1% ga kamayishi Na* va
Cl™ ionlari ta’sirida xloroplast membranalari, pigment
biosintezi va fotosintetik metabolizmning izdan chigishi
bilan izohlanishi mumkin [6]. Munns va Tester [6]
ta’riflagan ikki bosqichli tuz stressi modeliga ko‘ra, dastlab
osmotik cheklanish, keyinchalik ion toksikligi o‘sishning
pasayishiga olib keladi. Bizdagi bo‘y-biomassa—
xlorofillning bir yo‘nalishdagi pasayishi ushbu mexanizmga
mos keladi.

100 1
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601 —a— Umumiy xlorofill
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0

1-rasm. NaCl ta’sirida Rubia tinctorum L. o ‘sish

ko ‘rsatkichlari va umumiy xlorofillning nazoratga

nisbatan saglanishi

Sho‘rlanish kuchayishi prolin va Na® to‘planishini
keskin oshirdi, K* miqdori esa nisbatan sekin kamaydi
(2-rasm). 150 mM NaCl da prolin nazoratga nisbatan 3,79
marta, Na* 5,19 marta va Na® /K* nisbati 7,0 marta
oshgan, K* esa nazoratning 77,2% darajasida saglangan.
Prolinning kuchli induksiyasi hujayra osmotik potensialini
moslashtirish, membrana va ogsillarni bargarorlashtirish
hamda redoks muvozanatini qo‘llab-quvvatlash bilan
bog‘liq [5].

K* ning 100 mM gacha nisbatan yugori saglanishi
(nazoratning 91,3%) R. tinctorum da selektiv ion transporti
ma’lum darajada ishlashini ko‘rsatadi. Biroq 150 mM da
Na*® /K* nisbatining 0,77 gacha ko‘tarilishi ion homeostazi
imkoniyatlari cheklana boshlaganini bildiradi. Rubia
tinctorum da vakuolyar Na* /H* antiporterlar va proton
nasoslarining sho‘rlanishga javobda ishtiroki ilgari ham
ko‘rsatilgan [9]; mazkur tajriba natijalari bunday
ion-sekvestratsiya mexanizmi bilan mos keladi, ammo gen
ekspressiyasi ushbu ishda bevosita o‘lchanmagan.

SOD, CAT va POD faolligi bir xil tendensiyani
namoyon etdi: 50 mM da faollashdi, 100 mM da
maksimumga yetdi va 150 mM da pasaydi (3-rasm). 100

Ilim ham jamiyet 26.2026

50

mM NaCl da SOD nazoratga nishatan 41,8%, CAT 38,3%
va POD 46,3% yuqori bo‘ldi. Bu darajada fermentativ
antioksidant tizimning koordinatsiyalashgan faollashuvi
kislorodning faol shakli yuklamasini nazorat qilishga
xizmat gilgan bo‘lishi mumkin [6, 14].
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2-rasm. Rubia tinctorum L. barglarida SOD, CAT

va POD faolligining nazoratga nisbatan o ‘zgarishi

150 mM da uchala ferment faolligining 100 mM
variantiga nisbatan pasayishi, shu bilan bir vaqtda xlorofill
va biomassa yo‘qotilishining  kuchayishi,  yuqori
sho‘rlanishda antioksidant himoyaning stress yuklamasini
to‘liq kompensatsiya qila olmasligini  ko‘rsatadi.
Kislorodning faol shakli stress sharoitida nafagat
zararlovchi, balki signal molekulalari sifatida ham
gatnashadi; shu sababli 100 mM dagi fermentativ
maksimumni moslanishning faol fazasi sifatida talgin gilish
mumekin.

Ildizlarda alizarin va purpurin miqdori sho‘rlanishga
chizigli emas, balki gormetik xarakterda javob berdi
(4-rasm). Alizarin nazoratdagi 6,12+0,31 mg g~ ! dan
100 mM da 7,82+0,39 mg g~ ! gacha (27,8%), purpurin esa
4,46+0,24 dan 5,46+0,29 mg g~ ! gacha (22,4%) oshdi. 150
mM da ikkala metabolit miqdori nazoratdan ham pastga
tushdi. 100 mM da antraxinonlarning maksimumga yetishi
aynan shu variantda SOD, CAT va POD faolligining eng
yugqori bo‘lishi bilan mos tushadi.

Bu natija o‘rtacha abiotik stressda kislorodning faol
shakli-signallanish va himoya metabolizmi ikkilamchi
metabolitlar  biosintezini rag‘batlantirishi ~mumkinligi
hagidagi garashlar bilan mos [6]. 150 mM da pigmentlar,
biomassa, ferment faolligi va antraxinonlarning birgalikda
pasayishi esa resurslarning biosintezdan tiriklikni saglash
jarayonlariga gayta tagsimlanishi bilan izohlanishi mumkin.
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Natijalarni tahlil gilish 100 mM NaCl ni R. tinctorum Xulosa. Rubia tinctorum L. ning sho‘rlanishga javobi
uchun “faol moslanish zonasi” sifatida ajratish imkonini ~ NaCl darajasiga bog‘liq ko‘p komponentli moslanish bilan
beradi: o‘sish to‘liq to‘xtamaydi, K* ning katta gismi tavsiflandi. 50-100 mM NaCl sharoitida o‘sish va
saglanadi, prolin va antioksidant fermentlar faollashadi  fotosintetik apparat nisbatan saqlanib, prolin to‘planishi,
hamda alizarin va purpurin to‘planishi maksimumga yetadi. = K* homeostazi va SOD-CAT-POD antioksidant tizimi-
150 mM da esa Na* /K* nishatining keskin ortishi, ning faollashuvi kuzatildi; aynigsa 100 mM da fermentlar
xlorofill va biomassa kamayishi, fermentativ himoya va hamda alizarin va purpurin miqgdori maksimumga
antraxinon biosintezining susayishi stressning  yetdi. 150 mM NaCl da esa Na*" /K* nishatining
kompensatsiya chegarasidan oshganini ko‘rsatadi. Ushbu  ortishi, xlorofill va biomassa kamayishi, antioksidant
bog‘ligliklar sabab-ogibatni to‘liq isbotlamaydi, biroq fermentlar va antraxinonlar miqgdorining pasayishi
fiziologik himoya va ikkilamchi metabolizmning bir-biriga  yuqori sho‘rlanish moslanish imkoniyatlarini cheklashini
muvofiq javobini ko‘rsatadi. ko‘rsatdi.
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BETETATUBHOCTbH B TAXTAKYIIBIPCKOM PAVIOHE PECITYBJIMKHN KAPAKAJIITAKCTAH
JIACTAHIITAOHHBIA MOHUTOPHHT (NDVI)
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VEGETATIVITY IN THE TAKHTAKUPIR DISTRICT OF THE REPUBLIC
OF KARAKALPAKSTAN REMOTE SENSING DATA MONITORING (NDVI)
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Tayanch so‘zlar: monitoring, vegetatsiya indeksi, antropogen omil, suv obyektlari, Qoragalpog‘iston, Taxtako‘pir
tumani.

Rezyume. Maqolada Qoraqalpog‘iston Respublikasi Taxtako‘pir tumanining vegetatsiya darajasi o‘rganilgan. Suv
obyektlarining sun’iy yo‘ldosh indekslari (NDVI) asosida olingan tahlil natijalariga ko‘ra, Taxtako‘pir tumanidagi suv
obyektlarining 0,64 foizdan 1,47% gacha, past vegetatsiya 0,64 foizdan 2,47 foizgacha, o‘rtacha vegetatsiya 0,49 foizdan
2,18 foizgacha, yuqori vegetatsiya 0,14 foizdan 0,73 foizgacha bo‘lishi aniqlandi.

KiroueBble c10Ba: MOHUTOPHHT, WHAEKC BETeTAllMU, aHTPOIOTCHHBIA (akTop, BOTHBIE 00BEKTHI, KapakammakcTaH,
TaxTakynbelpckuii paiioH.

Pe3rome. B craThe mM3ydeH ypOBEHb BereTalMu TaXxTaKymbIpckoro paiioHa PecrmyOnmku Kapakammakcran. CorimacHo
pe3yibTaTaM aHal 33, OCHOBAHHOTO Ha CIYTHHKOBBIX mHAeKcax (NDVI) BomHBIX 00bekTOB, B TaxTakymbIpcKoM paiioHe
YPOBEHb BOIHBIX 00BEKTOB cocTaBisieT ot 0,64% mo 1,47%; Hu3kmiA ypoBeHb BereTanuu - ot 0,64% mo 2,47%; cpenuuit
ypoBeHb Beretauui - ot 0,49% 1o 2,18%; u Beicokuil ypoeHs Bererauuu - ot 0,14% 1o 0,73%.

Key words: monitoring, vegetation index, anthropogenic factor, water bodies, Karakalpakstan, Takhtakupir District.

Summary. The article examines the vegetation level of the Takhtakupyr district of the Republic of Karakalpakstan.
According to the results of the analysis based on the satellite indices (NDVI) of water bodies, it was established that in the
Takhtakupyr district, the number of water bodies is from 0.64 to 1.47%; low vegetation - from 0.64 to 2.47%; medium
vegetation - from 0.49 to 2.18%; high vegetation - from 0.14 to 0.73%.

Kirisiw. Hazirgi waqitta ekologiyaliq qawipsizlikti  har bir tirdegi o6simlikler jamaatlerinin dinamikaliq
tamiyinlew jasaw ortaliginin sapasin normalaw ham ogan  jagdaym formaciya ham associaciya darejesinde bahalaw
unamsiz faktorlardin tasirin sheklew principi arqali &amelge  imkaniyatin berdi. Osimlikler agashli, puta ham shop ésken
asirilmaqta. Bunday normativler menen ganday da bir  togaylardin shoélistanlasiw suksessiya qatarlarinin seriyali
ortaligtagl ziyanli zatlar mugdarimn jol qoyilatugin shekli  jamaatlerinen ibarat. Aymaqta gidro-, galo- ham
koncentraciyalari, fizikaliq tdbiyattin har qiyli gdwipli hdm  psammogen ekogenetikaliq suksessiyalar tasirinde juz
ztyanl faktorlar1 tasirinin jol qoyilatugin shekli darejeleri,  beretugin dsimlikler almasiwinin derlik barliq tiykarg:
atmosferaga ziyanh zatlar shigarihiwinii jol qoyilatugin  tarleri baglanip, olar Amiwdarya deltasi 6simlikler
shekli darejeleri hAm basqa bir qatar normativler ajiratiladi.  qatlammin ~ suw  mugdarimin ~ tomenlewi  tasirinde

Ayirim  metodikalar  araliqtan qorgaw  principine  dzgeriwinif gologenetikaliq procesinin manisin
tiykarlangan [1, 5]. sawlelendiredi [4, 8, 7].
Vegetaciyani araliqtan zondlaw magliwmatlar1 (sonin Izertlewdin magseti. Qaragalpagstan Respublikasimin

ishinde, NDVI ham darejeler boymsha klassifikaciyalaw  Taxtakopir rayoninda topiraq ham 6simlik resurslarinin
tiykarinda)  tiykarinda  monitoring  etiw  jerlerdin, hazirgi jagdayin ekologiyaliq jaqtan bahalaw.

jaylawlardin, suw obektlerinin jagdaym ham sholleniw Qaraqalpagstan Respublikasinin Taxtakopir
dinamikasin bahalawda tlken dhmietke ie. Izertlewlerimiz  rayonindagi topiraq-6simlik  resurslart  ham  olardi
——————— R RRRR———————N————..
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pataslandiriwshi  dareklerdi ekologiyaliq jaqtan bahalaw;
araliqtan turip monitoring etiw tiykarinda Taxtakopir
rayonindagi 6simlik qaplaminin dinamikasin aniqlaw.

Materiallar ham metodlar. Jerler, jaylawlar, suw
obektlerinin jagdayr ham sholleniw dinamikasin bahalawda
araliqgtan zondlaw magliwmatlar1 tiykarinda vegetaciya
monitoringi ahmietli ormn iyeleydi. MODIS
kosmostwretleri tiykarinda esaplangan izbe-izlik penen
duzilgen NDVI Kkartalart tiykarinda Qaraqalpagstannin
Taxtakopir rayon: osimlikler qatlamimin fenologiyaliq
fazalarinin 6zgeriwi menen NDVI nin mawsimlik otiwi
arasindagi baylanis aniglandi.

Fitomassa jasil fotosintezlewshi boéleginin o6lshengen
qorlar1  oOsimlikler jamadatlerinin o6nimdarligin  belgili
darejede xarakterlewi mumkin. Butalar ham tereklerden
ibarat togay jamiyetshiliklerinde haqiyqiy manislerden
shetke shigiwlar bolatuginligin atap 6tiw kerek, biraq sogan
qaramastan, biz bul korsetkishten jamiyetshiliktegi
fitomassanmin jilliq 6simin bahalaw ushin paydalanamiz [6,
9]. Jasil fitomassa zapasinin yen joqari korsetkishleri 6tli
togaylarda ham Salsola dendroides jamaatinde belgilengen
bolip, olar saykes tarde 2948, 1777 ham 1800 g/m? ti
quragan. Basqa jamaatlerde jasil fitomassa shoplik
jamaatlerge salistirganda bir qatarga az, shorlangan
jerlerdegi galofil putalar jamaatinde bolsa eki qatarga az
ham 37 g/m? ti quraydi. Landshaft 6zgeriwinin antropogen
xarakteri ham onin evolyuciyast bagitinin 6zgeriwi
osimlikler qatlaminin tabiygly dinamikaliq 6zgeriwlerinin
har quyli bagitlarina tdn 6simlikler jadmaatlerinin qarama-
qarst qonsilasligin korsetedi: "suwlaniw ham duzsizlaniw"
bagitinda - Phragmiteta australiae, Salsoleta dendroidis.

Natiyjeler ham talqilaw. Qaraqalpaqstan Respublikasi
boyinsha vegetaciya darejesin Uyreniwde arqada tarepte
jaylasqan Taxtakopir rayoninan basladiq. Taxtakopir rayont
Qaraqalpagstan Respublikasinin  arqa-shigis  boliminde
jaylasqan. Bul maydani boyinsha en ulken aymaglarinan
biri (21-23 mun km? atirapinda) bolip, qurgaq, keskin
kontinental klimat, shol hdm yarim shdl landshaftlarinin
Gstinligi, Amiwdarya deltass ham Aral krizisi menen
baylanishi proceslerdin tasiri menen xarakterlenedi [2, 3].
Bul jerdegi osimlikler qaplami tiykarinan galofitler,
psammofitler ham siyrek puta o6simliklerinen (seksewil,
targil ham basqalar) ibarat.

Taxtakopir rayoninmin 2015, 2020 ham 2025-jil aprel
ham may aylarindagi suw basseynleri ham har quyh
vegetaciya darejelerinin tiykargi baqlawlar1 ham dinamikasi
keltirilgen (1-keste).

1-keste. Qaraqalpaqstan Respublikas1 Taxtaképir
rayoninda vegetaciya darejesinin dinamikasimin analizi

(aprel-may 2015, 2020 ham 2025-j). (maydan lesi, %)
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Korsetkishler | 2015| 2015 | 2020 | 2020 | 2025 | 2025
aprel| may | aprel| may | aprel| may
Suw obektleri | 092 | 1,1 | 1,47 | 0,81 | 0,84 | 0,64
Vegetaciyast | 64| 518 | 0,65 | 233 | 1,3 | 247
tomen
oriEs 0,49 | 2,04 | 0,49 | 2,18 | 0,99 | 1,99
vegetaciya
joqart 0,14 | 0,73 | 0,14 | 0,6 | 0,47 | 0,67
vegetaciya
Suw betlerinin ulesi juda az (1,5% ten az) bolip

qalmaqta. En joqart korsetkish 2020-jildin aprel ayinda
(1,47%), en témen korsetkish 2025-jildin may aymnda

53

(0,64%) di quradi. Uhwma alganda, 2025-j1lga barip suw
obektleri maydaninin azayiw tendenciyasi baqlanbagta, bul
asirese may aymin korsetkishleri salistirllganda kozge
taslanadi.

Vegetaciyanin tomenligi 6simlikler qatlami arasindagi
en dinamikaliq kategoriya. Aprelde korsetkishler az
(0,64-1,30%), al may ayinda keskin artadi (2,18-2,47%).
2025-j1lga barip, aprel ham may aylarindagr tomen
vegetaciya darejesinin artiwi baqlanbagqta, bul bolsa 6simlik
gaplami siyrek yamasa tomen rawajlangan maydanlardin
kébeyiwin korsetiwi mumkin.

Ortasha vegetaciya da tap sonday tomen: apreldegi
koérsetkishler minimal (0,49-0,99%), may ayinda sezilerli
darejede jogart (1,99-2,18%). 2025-jili aprel aymin
koérsetkishi 2015 ham 2020-jillarga salistirganda derlik eki
esege Osti, may aymin korsetkishi bolsa salistirmali
darejede qaldi.

Vegetaciyanin joqar1 boliwi en tdmen kategoriya. Aprel
aymnda vegetaciya korsetkishleri juda tomen darejede
baglanadi (2015 ham 2020-jillarda 0,14%, 2025-jilda
0,47%). May aymda 0,60-0,73% ke shekem koteriledi.
2025-j1ldin aprel ayinda joqart vegetaciyanin aziraq 6siwin
unamli signal sipatinda qaraw mumkin, biraq absolyut
manisler sezilersiz bolip qalmaqta (1-stwret).

1.2

’ ° .
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0.8 R* 20,09
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"
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£ 0.6
joqart vegetaciya

o Jluneiinas (Suv
).
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y=201354x+120% ¢ JnHeitHas
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® o

JIuneitnas (ortasha
vegetaciya)
Juneitnas (jogart
vegetaciya)

1.2015 Aprel 2. 2015 may 3. 2020 aprel. 4. 2020 may. 5. 2025
aprel
6. 2025 may

1-suwret. Taxtakopir rayont vegetaciya dadrejesinin 0z ara
baylanisi. (2015-jil aprel-may, 2020 ham 2025-jillar)

Magliwmatlar Qaraqalpaqstannin  qurgaq aymaglari
ushin tipik kartinan1 tastiyiqlaydi: rayon maydaninin
tiykarg1 bolegi (90-95% ten aslami) vegetaciyaliq emes jer
betleri (taza topiraqlar, qumlar, taqirlar ham t.b.) menen
bant. Osimliklerdin jedel 6siwi may ayinda - vegetaciya
mawsiminin baslamw dawiri, temperatura kéteriliwi hdm
1galliq kirip keliwi mimkin bolgan wagqutta juz beredi [10].

2015-11 —  2020-1 — 2025-j11 dawamindagi
magliwmatlard:  salistrmali  tallaw  tdmendegilerdi
korsetedi:

- suw obektlerinin salistirmali turaqliligt yamasa az
mugdarda qisqariwi;

- tobmen vegetaciya ulesinin artiwi;

- 2025-j1 aprel ayinda ortasha ham joqar1 vegetaciyanin
aldingi jillarga salistirganda bir qansha 6siwi.

Bul klimat ozgeriwleri (temperatura, jawin-shashin)
ham xojaliq iskerligi (suwgariw, jaylawlardin jagdayi,
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qumlardi bekkemlew ilajlar1) menen baylanisli boliwi Juwmag. Izertlenip atirgan dawirde suw obyektlerinin
mumkin. Buni amigiraq talqilaw ushin jawin-shashin, qisqartwi ham bir waqittih 6zinde tomen ham ortasha
temperatura, jerden paydalanmiw tarleri ham dalada tekseriw ~ vegetaciya ulesinin arttwi baqlanadi. Bul ham awil
natiyjeleri boymsha qosimsha magliwmatlar zartr. xojaliginin  beyimlesiwin, ham klimat ham antropogen

Aralboy1r regioninin qurgaq klimati sharayatinda  faktorlar foninda jerlerdin degradaciya processleri dawam
osimliklerdin  degradaciya yamasa qayta tikleniw etip atirganin sdwlelendiriwi mumkin. Joqar1 vegetaciya
processlerin 6z waqtinda aniglaw ushin turaqli sputniklik  sheklengen bolip qalmagta, bul bolsa 6nimdarliqt1 arttiriw
monitoringti (NDVI ham darejeler boymsha  boymsha ilajlar (melioraciyani jagsilaw, duzga shidamli
klassifikaciyalaw) dawam ettiriw ahmietli. Aprel ayman eginlerdi engiziw, agro togay melioraciyasi) zarurligin
may ayma mawsimlik otiw arid zonasimin klassikaliq  korsetedi. Magliwmatlar xaliq bantliginde awil xojaligi
dinamikasin korsetedi: qolayli temperatura sharayatlart ham  ahmietli orin ieleytugin Taxtakopir rayoni ushin turaqli
1galliq (sonin ishinde, suwgariw) bolganda 6simliklerdin tez  sputniklik monitoring (NDVI ham basqa da indeksler)
rawajlaniwi. dhmietli ekenligin korsetedi.

Adebiyatlar

1. AramsreBa H.A., Ilak A.B. Onenka BIMSHHSA KINMAaTHYECKHX HM3MCHEHUII Ha BOIHBIC pECypchl pek OacceiiHa
Apansckoro Mops. // bronnerens KimmMmatindeckne cieHapuu, OIIeHKa BO3ACHCTBIM W3MeHeHH KinMara. — TamkeHt: 2007.
Ne 6. — C. 44-51.

2. AnenbaeB b.E. CoBpeMeHHBIH THAPOIOTHICCKHINA PEKIM U BOJOOOSCIICYeHHOCTh HI30BheB pekn AMynapsu. 2019.

3. Anen6aeB b.E., Xaitnaposa O.A. JluHaMuKa MCIOJIBb30BaHUSI BOAHBIX PECYpCOB AMyAapbu M BOJ00OECIIEYEHHOCTh
e€ Hu30BbeB. // 3BecTrs reorpaduueckoro obmectsa Y3oekucrana. T. 42, 2013. — C. 156-160.

4. XXymamypatoB A., U6parumoB b.A., Xaramos III., Paxmanosa T.I1., Tumaes T.C., Ocunckas H.C. CpaBHUTEIbHBIN
9JIEMEHTHBIN COCTAaB COBPEMEHHBIX M CKPHITHIX 104B [Ipuapanss. // T'eoxumus. — Mocksa: 2001. Ne 3. — C. 342-348.

5. Kymamypato A., XymamyparoB M.A., CnpikoB .M. DneMeHTBl M OLIEHKAa KOJOTUYECKOTO COCTOSHHS TMOYB
KapaxkanmakcTana. // Dxonorundeckue cucteMsl U mpubopsl. 2017. Ne 1. — C. 4-6.

6. Hurmaros A.H., Peiimos [1.P., A6apeiimoB C.XK. 'eodkosorndeckass OIeHKa W MOHHTOPWHI arpoiaHamadToB
nenbTel AMynapsu. — TamkeHT: «Turon- Igboly. 2006.

7. Dobesh D.K., Gadelmawla A., Miyazaki H., Hinterstein M., Kimura K., Maier J.G., Banerjee S., Zeair O., Mehta
S.C., Da Silva L.L., Khansur N.H., Hayashi K., De Ligny D., Webber K.G., Cicconi M.R. The role of Ca/Zr ratio on the
local structure and phase transitions in lead-free (Ba,Ca)(Zr,Ti)O3. // Journal of the European Ce-ramic Society
[Dmexrponnsrii pecypc]. 2024,

8. Gorokhova S.M., Vasiliev A.A., Shchurenko N.M. Ecological-Geo-chemical role of magnetic fraction of soils of the
middle CIS-Urals. Eurasian Soil Science, 56(S2), S161-S171 [Dnexrponnsiii pecypc]. 2023.

9. LiuY., Wei L., YuH., Cao X., Peng J., Liu H., Qu J. Negative impacts of nanoplastics on the purification function of
submerged plants in constructed wet-lands: Responses of oxidative stress and metabolic processes. Water Research, 227,
119339 [3nexrponnsiit pecypc]. 2022.

10. Sterner R.W, Elser J.J. Ecological stoichiometry. In Princeton Univer-sity Press eBooks. 8 [Dnekrponssiii pecypc].
2003.

——_—___ e



Ilim ham jamiyet 26.2026

BAJTHEOJIOT'UMK NEJOUAJAPHUHI" KEJINB YAKUIIA, TAPKUBU BA
TACHU®UN XYCYCHUATJIAPH
CoobupixonoB MyxammaakapuM MaxMyIKOH YFIM — Mycmaxui maoKuKomyu
muhammadkarimsobirjonov96@gmail.com
Mupso Vayz6ex nomuoazu Yz6exucmon Munnuii ynugepcumemu
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ORIGIN, COMPOSITION, AND CLASSIFICATION FEATURES OF BALNEOLOGICAL PELOIDS
Sobirjonov Muhammadkarim Mahmudjonovich — Independent Researcher
Mirzo Ulugbek National University of Uzbekistan

Tasinu cy3map: OaTHEONOTHWK IEJIOWAJNap, JABOJAII JIOMIApH, TEIOUIOTeHe3, TeHe3UC, MUHEPalT TapKuO, OpraHUK
Momanap, QU3NK-KIMEBUN XyCYCHATIAP, IENONIap TaCHI(H, CYIpHUIIHN JIoinap, camponesap.

Pe3rome. Maxkonamga OaHEOJOTHK TMENOWANIAP TYNIYHYACH, YJIAPHUHT KEWO YHKUINH, TEHETHK Ba TapKUOWi
XyCyCHATIIApU Xamja OajaHeosoruk TacHu(u Eputuirad. [legoummapHunar topd, campores, CyabGHUIIN, KOJIOUIIH Ba
BYJIKOH TypJIapHra Xoc XyCyCUsATIapH, GU3UK-KUMEBUH TapKrOHU Ba MIH(POOAXIIT aXaMUSITH TaX i1 KuinHrad. [IlyHuHrIek,
NEeJIONA0TEpANTUAHUHT Tapmxnﬁ PUBOXIIAHUIIH, 3aMOHAaBHI 6anHeonormmam axaMUATU XaMJa TYpJid MaMiiakatjapaaru
acocuil MeNouJ KypopTiapu XaKuaa MabIyMOTIap KeATHPWIraH. Makojaaa TNeJouJIapHUHT TaOuuii-reorpaduk
TapKaJUIIK Ba yIapIaH JaBojail Makcamiapuaa GoiianaHuin IMKOHUATIAPY YMYyMIIAIITHPUIITaH.

KiaroueBble cjioBa: 0aabHEOJOIHYECKHE IICJI0UBbI, J1IeueOHBIE Tps3H, MCJIOUAOICHE3, ICHE3UC, MI/IHepaHBHHﬁ COCTaB,
OpraHn4eCKUC BCUICCTBA, (I)I/IBI/IKO-XI/IMI/I‘IGCKI/IG CBOﬁCTBa, I(J'IaCCI/Iq)I/IKaI_lI/Iﬂ IICJII0U 0B, Cy.l'[b(l)PI,I[HBIe rpas3u, carpomeiim.

Pe3ome. B cratne PACCMOTPCHO HNOHATHUC 0aJbHEOJIOTHYECKUX TNEeJIONA0B, HUX HNPOUCXOKIACHUC, T'CHCTHYCCKUC U
CTPYKTYpPHBIE OCOOCHHOCTH, a Takxke OanpHeojormdeckas kiaccupukamus. [IpoaHamM3UpoBaHBI XapaKTEPHEIC
OCO6GHHOCTI/I, q)HSHKO-XI/IMPI‘IeCKI/Iﬁ COCTaB U JIEUeOHOE 3HAUYECHHE TOp(I)S[HLIX, CarpoIejICBbIX, CynL(I)I/IZ[HBIX, KOJIJIOMAHBIX
1 BYJIKAHUYCCKUX IMCIIONI0B. Taxoke MpEACTAaBJICHbBI CBCACHUS 00 HCTOPUYCCKOM PA3BUTHUU IICIIOUAOTCPAIINH, e€ 3HaUuCHUU
B COBPEMEHHOH 0alIbHEOJIOIMH U OCHOBHBIX MEJIOUIHBIX KYpOpTax pasiuyHbIX cTpaH. O0001IeHb 0COOEHHOCTH MTPUPOIHO-
reorpapuecKoro pacpoCTPaHCHUs MEIOUI0B U BO3MOXKHOCTH UX UCIIOJIb30BaHUS B JICYCOHBIX LICIISX.

Key words: balneological peloids, therapeutic muds, peloidogenesis, genesis, mineral composition, organic matter,
physicochemical properties, peloid classification, sulfide muds, sapropels.

Summary. The article examines the concept of balneological peloids, their origin, genetic and compositional
characteristics, and balneological classification. The specific characteristics, physicochemical composition, and therapeutic
significance of peat, sapropel, sulfide, colloidal, and volcanic peloids are analyzed. The historical development of peloid
therapy, its significance in modern balneology, and information on major peloid resorts in different countries are also
presented. The article summarizes the natural-geographical distribution of peloids and the possibilities of their use for
therapeutic purposes.

Kupum. baxreonoruk nenouanap — Tabuuid mapounTia Acocmii kuem. [lemommmap TymryHuacwm HucOataH
T'€0JIOTUK, THIPOJIOTHK Ba OMONOTHK kapadHiap Tabcupuaa  3amMoHaBuid, y 1933-imnna Xankapo ymauoBiap KyMHTacH
IaKIaHKuO, JaBoJjlalll XYCYyCHSITUra 3ra OynraH Jiol Ba  TOMOHHMAaH 1mupoOaxm Makcagiapia HWILIATHIaIUTaH
OamuuKIapaup. YNapHUHT OaJHEOTEpameBTHK KHMMaTH  JIOWIApHUHI yMyMHH atamacu cudaTuia KaOyna KWIMHTaH
MHUHEpaJl Ba OpraHUK TapKuOHW, KOJUIOMA-IUCIEpC XoiaTh, Ba Oy Oopama “Xankapo craHAapT Ya4oBiap KymuTacu”
WCCUKJIUK CHUFUMH, TUTACTUKIUTH Xamja Ouosoruk ¢aon  “Spum kartuk BanHa myxutn~ €xu “Tlemommmap” (Boue,
KOMIOHeHTapu Owian Oenrunananu. [lemowmmapuunar — Fango, Gyttya, Limon, Lutum, Moor, Peat, Sapropel,
TeHEe3MCH YJapHHWHI NIaKJUIaHWII MYyXWTH, cyB-mMuHepan  Schlick, Seaweed, Torf) ra ymymunii HOom Oepumr Ba
QIMalIMHYBH, WKJIMMHK IIApOMT Ba OPraHUK MoAaJaiap-  TacHU(IAmHM Taking Kuirad. HoMm roHOHYa €K JOTHHYA
HUHT TYTUIAHWII XKapa&Hiiapy OuiiaH y3BHUi OOFIIHK. Kennd YMKHIIN Keparkiuru cabadmu, jnormHua “‘Jlytym”

[enonpnap kenub wWKMIIM Ba TapkuOWil XycycusaT-  ypuura roHoH4a “Tlenoc” (mehdg) cy3u TaHnmaHras, Oy xam

Japura Kypa cyndumIa JIoiap, canponeiap, Topdiap Ba  JI0M  JleraH MabHOHM aHIVIATagd, aMMO IOHOHYa C¥3
OomIka TeHEeTHK THUIUIApra axpaTwiagd. YJIapHUHT  TpaMMaTHK XKUXATAaH TYFpU 10 N30XJIaHa/Iu .
TapkuOWaa MUHEpal 3appadaiap OwiaH Oup Karopna Xanakapo TEepMHUHOJIOTHATA Kypa, ‘‘IaBOJIOBYM JIOK™
cynphunIap, TeMup OWpUKManapw, TYMHH MOJJalapd, araMacH mejoumnapHu (pelos — 10HOHYA, JIOH) aHTIIATanaw,
MHUKPODJIEMEHTIIAP Ba  Oomka  OHOJOTHK daon  ymap oW TepamuscH YYyH WIUIATWIATUTaH Topd, JOi Ba
KOMITOHEHTJIap MaBXya OYnu0, ymap TNeNoWIJIapHUHT  OOIKa TaOWWii XOCHWJAJNapHU Y3 W4yura oyagd. Mamxyp
TEpareBTUK TabCHUPUHM WIak/ulaHtupaau. LIyHuHr ydyH  OanHeosor B.AJieKkcaHapoB — MNENOWAJIAPHHM  TE€OJOTHK
MEeNIOWTIAPDHUHT TaCHU(UHM YJIAPHUHT TeHe3WcH, (QU3UK-  skapaéHiap TabCcHpHla TaOuuid paBHIIIa XOCHI OYinaauraH
KUMEBHMH TapkHOM Ba OAJIHEOJIOTHK XyCycHSTIapu OWwiaH  Xamjaa CyB OwWwiaH apajaliTHpWITaHa BaHHAJap Ba
KOMIUIEKC OOFJIMK XOJIJa ypraHull MyXUM WIMHH Ba  TONMKaN KyJUlaHMauapJa WIUIATHIAJUraH Mojanaiap 1eb
aMaJInii axaMusTra sra. tabpuduiaiam [6:127].
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«[lenmonn» aramacu Tpek TWINAAH KeJUO YHKKaH
6ymu0, rpekya “pelos” — “noH, Oamumk” peraH MabHOHH
aHTIaTagy Ba “-0id” KyIIMMYacu OpKallU «JIo¥ra yXmiam,
«JIOW/aH TAaIIKWJI TONIaH» JeraH MabHOJA KyJUIaHWJIaIH
[1].

[lenonn reosoruk Xamjaa OMOJIOTHK KENMWO YMKHUILH,
MHUHEpan €KW JACHTU3 CyBU Ba OPraHUK OWPHKMaJIapHUHT
Mypakkad apajammMacugaH uoopar OynraH, omataa 0awp3u
Oouomoruk MeTabonmuK (aoJUIMKIAH KeanO YHKaIuTaH,
mmdobaxm kM KOCMETHK XyCYCHSTIIapra 3ra OyiraH eTykK
mo €km IO cycnmeHsmsacH E€kdM amcmepcusacu  1eb
TabpuQIaHAIA.

XVII-XIX acpnapna EBpoma onumiapu OanHeore-
pamus Ba KypopT TagKUKOTIapuaa TaOMuii JIOH Ba
OamyukgapHu WIMHH TaBcuduiamn yuyH “peloid” arama-
cunan ¢oiiganana Oonutamu. 1938-imnma [epmanusina
6ymu6 yrran Xankapo THOOMH THIPOJOTHS IKAMUITH
(XTIK) xoHbepeHusacuia ymoy atamMa TacJAUKIaHTaH Ba
menouanIap WIMHH TymryH4a cudaruaa agabuérmapra
KAPUTHITaH.

JloiftHnHr mmMdoOaxm XycycusATIapu KaJuM 3aMOH-
mapaaH Oepu MabimyM OYymu0, Oy Xakumard IacTiaOKu
Mabrymotaap [Inunuit (23-79), Juockopun (40-90), Ianen
(129-210) Ba Ilonm Orunamuk (625-690) acapnapuaa
yupaiinu [5].

Kaaumru OHOH Ba PuM omumnapu tabumii jiod Ba
OamyuknapHu mmgpoOaxm BocuTa cudaTHaa KyJUlalira,
amMmo Oy JaBpja «Iejloua» aTaMacy aHHK IIaKiga MaBxkKy/
aMac 3IH.

EBponana noit 6unan maBonamn ycytapu XVI acpaan
6omwnad, apBan Utanusana, keitna Opannus Ba ['epmanusna
puBoxIaHTaH. bupuHun ot BanHamapu TuHakunma (1820)
Ba Opneccana (1820) ouwmnran. Jloit OmnaH qaBoiam Aespiid
6up BakTHUHT y3uma Caxuma (1827), CnaBsuckna (1832),
Crapas Pyccama (1839) Ba keiimnHuanuk CeprueBckuii Ba
JIunenkna (1876) xamma Kakaszna (1886) domnuianran. Jlow
OunaH naBojam €3 oimapuga mudodaxin JOHHH KyEmiaa
KH3IUPHII OPKAJIK amajra ommpuiras [2, 3].

Jloit OunaH [aBOJALTHUHT KEHMHTH PHBOXKIAHHIIN
PoccustHuHT fiesipian 6apua MHHTaKaJapuHH Kampad OJju,
Cubupsr Ba Y30k [lapkma sca kaTTta MHKAOpAArd JOi
pecypciapu TOMHWIAM. XO3UPrd BakTaa mudodaxm Jjon
TaH OJIMHTaH, IOKOPU caMmapajin Tabuuii Bocuta cudaTuia
sHaja Karra axamusrra odra Oynaub, OpraHM3MHHUHT
MOCJAIlyBYaH YHAAMIIWIINTUHA OLIMPAgX Ba TETHIIIH
paBHIIa KYJUTAaHWITAH/Aa alpUM KacalIMKIIap Y4yH y3ura
XOC TepanusHA TAabMHHJIAN TN,

I'upporeonornap (A.OBUMHHHKOB, B.UBaHOB,
JLApoukuit Ba Oomkamap), kumérapiap (3.Bypkcep,
C.Ilyxapes, ILIlame#i, A.Bynee, A.llluakapenxo,

B.baxman Ba 6omikanap), mukpoouosornap (b.Ilepdumnnes,
O.Bonkora, H.Kproukona), 6amaeorexuuxiap (M.I1ymkos,
B.Puxcrep, H.I'aBpunioB) Ba Oomikanap Joi pecypciapu,
VIapHUHT TeHe3WCH, KUMEBHHA TapkuOM Ba (QU3HK
XyCycusATIIapu OYHuYa KHUMMATIU MabIyMOTIapra osra
Oymumiy [4].

1968-iimnga 1:8000000 macmrabmary mudobaxmn o
xaputacu, 1970 i#wmnma sca Poccusima oW KOHJIApH
Karajoru Hamp Otaaad. 1975-imnpa  JL.Muxee Ba
S.TpeOyxoB TOMOHMJAH [ABOJIOBYM JIOW, aCOCHH JIOW-
KUIUPYB HILIAPHU, MU(POOAXII JOH 3aXupaaapiuHu 0axoaml
Macananapy, Mmupodaxm JoimapHu ypraHum Oyinda
Maxcyc TaAKUKOTIAp KypuO uHMKWiaud. banHeonoruk
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Makcauiapaa ¢GoiganaHuiIaural JIoinap Tabuatna Kyaa
XWIMa-Xu1 Oynub, Kenud uukumm Oyiimda Kydumard
Typnapra OymuHanu: Topd, camporer, JOoH, KOJUIOWI Ba

BYJIKOH.
Topd — Oy Mynm HaMIIMK Ba KHCIIOPOJI ETHUIIMACIUTH
[IAPOUTHAA  TPOTO30ANAPHUHI  KUCMaH  OaKTepHal

napyalaHWIIM HATIKAacKAa XOCHI OYIraH opraHuK OOTKOK
noinapu xucobnanamy. Jlopusop Topd Tapkuouma 30-80%
OpraHMK MojJjanap, *ymiajlaH, Kyruad 0KOpH Aapaxaza
napyanaHrad YCUMIIMK KOJIUKIapu mMaBxya. LIyHuHrex,
y OKcWwIIap, TyMUH KHUCIOTajnapu, Outrym, &rnap,
(depmenTnap, QeHomap Ba KOUIOWA XaMaa KpHCTaJUIN
MOIIaJapHU ¥3 muura onaau. Topd Joimapu Kurappanr
6y1u6, Ypan Ba Ypra Bonmra MUHTaKanapuiard HUpHK
JapérapHUHT OOTKOK BOAMMIapHAA KEHT TapKaJraH.

Camponien - (FOHOHYA Sapros - YHpHUraH, pelos - Joif)
YydyK CYBJIM MAaTEePUK KYJUIADHHHHI OpraHHK MoJJajapra
6oit (28—70%), TOHCHMOH Ty YYKHHAMIAPH XUCOOIAHAIH.
VYnap sIun-KUrappasr, SuiI-KyJIpaHr €KUM KOpa paHraaru
Maiila Ty3WIraH KoJulouJ xocuinanapaup. by moitnap scku
CYHBUU XaB3allap/a KeHr Tapkairad. Camponen TapkuOuaa
6uonoruk (aon Mozanap, ryMuH Ba GyJibBO KUCIOTaapH,
mrynunaraek, Co, Mg, Cu, Zn, B, Mo, I Ba Br kabu
MHKPO3JEMEHTIap  Ba  (EepMeHTNIap,  BHTaMHUHJIAp,
TOPMOHJIAp, AHTUOMOTHKKA YXIIAall MOIJAJIap MaBXKy.
Maskyp TapKkHOMH XyCyCHATNIAp YJIapHHHT OaJHEOJIOTHK
aXaMUSTHHU OeJrmiad, camporen JIOHIapHHUHT PaHTd Ba
(GH3NK-KUMEBUI XyCyCHATIAPUTa TAbCUP KYpCaTaH.

Jlot — Oy cyB oMOOpIapuMHHHT Joimapu OYmmo,
OpraHuk Mojjanapra HucOaran kambOaran (10% maH kam)
Ba OJaTAa TeMUp CylbQHIUIapu XamJia CyBAa SpUHIUraH
Ty3napra Ooi. Ynap kynmH4Ya cyib(ar Ba Ty3 KapcTyiapu
Oynran xoinapaa yupadam. Kopa, mnacrara yxmanmr
KypuHuiira sra. by noinap tapkubupa Ouonoruk ¢aon
Mojaniap — (epMeHTIap, TOPMOHra yXuiam OUpUKMaap,

MHKPO3JEMEHTIap, BOAOPOA Cynb(Gua Ba OomIKanap
MaBXKy/I.

Komnoun — Oy opraHuk Mojjajiap, OpraHOMHHEpAal
Ompukmanap, ONTHHTYTYPT, ¢docdop, TEMUpP

THIPOKCUITIApH, ATOMUHHUNA Ba OOINKAa MOJIalapHU Y3
WYATa OJTaH KaM TapKaJraH OWpHKMalapgaH uodopat
(zappavamapu 0,01 mm raga). YmOy noinap Amnama,
EBnatopusi, Onmecca Ba Oomka Kopa geHrus coxuiu
IIaxapiapujard —CaHaTOPHMM Ba  KypopTjapaa KeHT
KYJUIaHUJIAIH.

BynkoH — Ky4iau MaijallaHTaH, spUM CYIOK, KyJpaHr
JOM xocwuianmapu OynmO, 03 MHKIOpJard OpraHuK
Mo/ lajIap Ba KYIIab MUKPO3JIEeMEHTIApHH ¥3 HUHTa OJIaiu.
Vmap acocaH Jiod  BYJKOHJAPUHHMHT  MaxCYJIHOMD.
lunporepman noimap CcuUHrapw, yinap KaMJaH-KaM
xotapaa mudobaxm Makcamiapia MInIaTWwiagn. by
nonap Kacnuii, Kopa nenrus Ba A30B xap3alapuja KEHT
TapKairaH. Ymoy noi koHiapuaad Oupu [leTpomaBioBck-
Kamuarckuii sxuHuma >xoinamran 0ymu0, y I[lapatyHka

KypopTHIarn TepMan CcyBmap OmiaH  Oupranukiga
kymnanwnanu (1-pacm) [13].
Bbanneonoruk JIoiiap TapKUOUIaru KUMEBUI

OmpuKManapHUHT Hucbatura Kapal, opraHuk (Topd Ba
camponen) Ba MuUHepan (Cyiab(ua Ba KOIJIOMIUIM JIO¥)
TypJapra Xam aKpaTuiia .

Cynbhumm JEHI'M3  KYJITUKJIApW, JIMMaHIiap,
JaryHanmap, LIyp Kyjulap Ba MuUHEpal cyBiap Owial
O3MKJIaHyBYM KyJulap TyOWZa INAKIUIaHAIUTaH, IOKOPH




Japakaja ~ MHHEpaUIAITaH  NEeJOMAIapaump.  Yiap
TapKkuOuIa TEMHUpP cynshuIapy, XycycaH,
THAPOTPOWUIUTHUHT MaBXYAJIWTH XapakTrepian Oyimo,
JOWHUHT Kopa €K TYK KyJIpaHT TYCHHH OeNTHiIaiii.
Cynbphuamm TOWIapHUHT MHHEpal Ba KUMEBWI TapKuOu
yJIapHH XOCHJI KWIYBYH CYB XaB3aCHHUHI THAPOKUMEBHH
XycycusiTiiapy OuiiaH y3BHid OOFIHK [5].

BAJTTHEOJOTHR ITEJTOHIJIAP
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\
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Ty H Fe, 5,
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BAJTHEOMOTHK XY CYCHATIIAPH

OpraHuk moaaanap PuzMKk xycycuaTnap

Konnowanuk  Mnactuknuk  Hocuknue
CHFHUMH

¥
TEPANNEBTHK TALCHP

MaHepan Tapknb

1-pacm. Banneonozuk nenoudnrapuune 2enemux,
mapkubu 6a 6aIHeoI02UK MACHUpU
(Munvkesuu U.H., Hypues U.C., [llecmos U.H. (2012)
MABIYMOMAAPU ACOCUOA MYATTUD MOMOHUOAH MY3UIOU)

Xankapo TacHu(Ta Kypa, KyHHIArd HeIOui Typiiaph
aXpaTHiaau:

1. Hooprammk mnoitmap -
HOOPraHMK MOJJajap Ba 03 MHUKIOPJAaru OpraHuK
Moanamap Oynran cyBaup. bymapra Kopa aenrus
KUPFOFU/IA JKOMIalraH »CTyapuid Jioiyapu, JAEHru3
JIOMIapy, KOHTHHEHTaJ JIOWNap, SAbHU  KyJUlapAaru
YYKUHAW; Ba TepMall XaMJa COBYK OYJIOKIApHHHI YUKHUII
KOWIapuIa XoCHI OYirad OyJIOK JIoIapyu Kupasm.

2. OpraHuk JoWjgap — acocaH YCHUMJIMK Ba XaWBOHOT
KOJIIMKJIApHUIAH OJIMHTaH, carpornesuiap Ba rudusuiap, Joi,
O0Yp, KyM Ba OOmIKajap aparamiMacuaaH UOOpaT OpraHHK
Mojanap. Yinap map€ OScTyapuiiapH, JCHIH3Iap Ba
KOHTHHEHTAJ KyJap TyOuaa Xocui 0ynany.

3. Topd no¥im — acocaH kKynm €KUM KaMpOK MHUKIOpIa
HOOPTaHWK MOJJanap apajammacu OmiIaH HaMIIaHTaH
OpTaHMK MOJIajap Ba YCHUMIIMK KOJIIUKIapHIaH HOopar.

4. Apaam nenous Typiapu.

5. ToF >)KMHCIApUHUHT Hypall MaxcyJOTiIapHu — KaoJuH
Ba Oomika 6ab3u Joitnap.

6. [Tapadun xadbu cynbuii nenouyiap [6].

[enonpnmap Hwuap naBoMHaa IICOpHa3, aTOINHUK
JepMatut €kM  XycHOy3ap KaOM TypiaM XHJI —TepH
KacaJUIMKJIAPWHK JaBOJIall yYyH HIIIATHITAH Ba XO3UPIH
KyHIa ynap TEPUHHHI COFJINTM Ba XOJATHHH SIXIIMJIAII
Y9yH KOCMETHK BOCHTaNap cudaTnia XaM KyJJIaHuIaIu.

[lenmommnap opraHuK Ba HOOPraHWK KAaTTHK MOJanap
apananmMacHuIaH nbopar KaTTHK (hazara ara,
CyCHeH3MsUlaHTaH €KW HaMJIaHTaH, CyloK ¢as3a 3ca

acocaH MaMjajJaHraH
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HOOPTAaHWK Ba OPTaHWK KEIHO YMKUIIN HOHIAPH XaMza
MOJICKYJIAJIADUHUHAT ~ JpUTMacuaan  ubopar  OynraH,
SPUTYBUYNCH CyB OYiraH XeTepoXeH TH3UMIap Oe0
XUCOOTIaHUIITH MyMKHH [7].

“Tm3mum” atamacu Oup ¢Exm Oup Heura (Daszamapaa
TapTHONaHraH, Oenrmianrad MUKIopaa oup €ku Oup Hedra
MOJJIaJIapHH Y3 WYHMIra OJIFaH MaTepPHaJHUHT Y3Ura Xoc
YIYHUIMHY TaBcu@uiall yuyH unuiatTwiagn. “Pasza” aramacu
0OIIKa KOMITOHEHTJIapJaH OeNTWIIaHraH 4erapa CHPTIapH
OuiaH axpaTwiraH TH3UMHHHI OWp XM Ba (QH3HK
JKUXaTAaH GapK KWIyBUYM KOMIIOHEHTUHH aHryiatau [8].

[Menonpnap ydra XycycusiTra sra OYJIUIIN Kepak: yiap
[acT COBYTHIN TE3JHMTHra 3Ta OYIWIIN, OCOH HIIOB
Oepwiuiuy Ba Tepura CypTWIraHga EKUMIH XUC-TYHFY
Oepumy Kepak. Yiap TYnuK EKM KHCMaH BaHHalapaa
KYITaHmwIa g €Ki MabIyM Oup Tepu 3oHacura 42 nman 45
rada xapopataa 20-30 makukanuk ceaHcnapaa 1-2 cm
KaTjamiiapa MaxaJUIuid paBuiia KyinaHwiagu [9].

I'un Ba TOpdapHUHr TepMoTepanusi ydyH (oiganu
OynraH MexaHWK Ba TepMall XycycuATiapu agabuériapia
SXIIM TaCBUpJIAHTaH. XO3UPTU BaKT/Aa MUHEpAT JIOW ydra
acocuil KOMIIOHGHTIaH uOopaT 1e0 XxucoOgaHaIu:
KpHUCTaJIN KapKac (EKM CKeseT), KOJUIOU KOMILJIEKC Ba JIOH
SPUTMACH.

Kpucrammm kapkac WKKM KHCMIAH TaIIKWJI TOMAaH.
BupuHun KucMu Ky TyOWIaH OJNIMHAOUTaH EKH JIOW XOCHII
OYnuImm skapaéHuAa maMoi Ba EMFUpP CYBH OmiaH oiub
KeIMHAJUraH TYpIH JUaMeTplard CHuIMKar (JIod €Ku Kym)
3appavanapunad  ubopar. VKKMHYM KHCMH 3ca Ky
UIYpJIaHUIIN TaWTUAA SPUTMATAH YYKUIIH MyMKHUH OYIraH
Kanpluit Ba Maramii Ty3nmapu (CaCO, MgCO, CaSO4,
2H20) kpucraniapuaal uoopar.

B.AnexkcanapoBHUHT  (UKpU4Ya, TENOM] KaHYaJIHK
KaJHH O0Yica, IbHU YHIArd CyB MUKAOPHU KaM OyIca, yHHHT
nmdobaxmr  KuAMaTH — IIyHYAIMK  IOKOpH  Oymaaw.
Amammérna mudobaxim JTOWHE Xap TOMOHJIaMa OaxoJail
YUyH YHUHT COJIMIUTHPMA OFHUPIIMIH, WUCCHUKINK CHFHMH,
HCCUKIINK YTKa3yBUaHIIUTH Ba paIvoaKTHBINTH
anukiaHaau. Onataa, JJOMHUHT coNMMIUTUpMa OoFupaury 1,1
nma" 1,8 r/cm® raga 0ymu0, acocaH YHHHT CYB MHKIOpHTra

00K, (6).
banHeonoruk menouasiap JaBoyialll  Makcallapuiaa
IYHEHUHT TypJAX MUHTAKajJapuaa, XyCcyCcaH, TaOuuid

MHUHEpal Ba TepMmaji Oynokiap €ku JIo KoHiapu OuiiaH
MallIXyp Xyayuiapia Kyutanwiaad. bab3um  qukkatra
€a30Bop Koiinapra Kyiunarunap kupaau (1-xaasan).
1-:xanBan. banHeonoruk nmegoun (J1oif Ba
OaJYuK)JIapAaH KeHT KyJjaamaa doiiraganaauradn

MaMJIaKaTJIap
Mamuakar Mam Jaoit .
Xyp 10 Jloii Typn
HOMHU KypopTJiapu
U, OPraHuK
Benrpus XeBu3, XapkaHbl Cyaguaum, op N
Moanapra 6o
Abano-Tepwme, BYIIKAHIK
Wranus MoHTeKkaTHHH- Y 2
TepMai Jou
Tepme
Taman, Cakwu,
v Cynbduamnm,
Poccus Crapopycckuit
TopGiH
KypopT
Cynsbuanu,
Opannus | Jlake, Okc-ne-ben o
TepMaI JIOr
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" Map Menop, Bynkanuk, Munepan Xynaoca. Ilemompmap — TeoNOTMK, THUAPOJOTHK Ba
crart ApxeHna Mo nanapra 60t OuoreH >xapa€Hiap TabCHpHJA INAKJUIaHAIUTaH, MHHEpPA
banen-bazen, . Ba OPraHMK KOMITOHCHTJIAPHUHT MYpPakkad MakKMyacHIaH

TI'epmanus I'mnporepman noi N
ban-Kuccunren nbopar TabuMii OaTHEONOTHK pecypcaup. YJIapHHHT
Cynshumm, TapkuOW Ba  mHUdoOaxm  XyCyCHSTIapH  TEHE3HCH,
Yexus Tpemmue, PaZMOaKTHB MIaKUTAHUII MYXWTH, MAHEpaJUIallyB Aapa)kacH, OpPTaHHK
Kapzosst Baper SIIEMEHTIIH MoJjajlap Ba OWOJIOTMK (haos KOMIIOHEHTJIap HHCOATH
T Jlanamas, Bynxkanuk, Mudepan | Ounan Oenrunanamd. IlemomanapHu reHeTHK Ba TapKHOWH
YpKuA IMamykkaie KOMIIOHEHTIIN XycycusaTinapura Kypa Topd, campomen, CyIpHIIH,
Cynbhumm, KOJUIOWJ, BYJIKOH XamjJa apajall TypJjlapra aKpaTHII
YxpauHa Caxu, bepasncx MHHEpAIIH YJIApHUHT TaOMUH XWIMa-XWUIMTHHA TU3UMIIAIITHPUII Ba
PannoakTs 0aTHEeONIOTHK CANIOXUATHHNA 0axojaml WMKOHHMHH Oepanu.
Ipysus uéiﬁ;};go’ 3IEMEHTIH, IlyHuHrIeK, NeNOWANApHUHT  XyIyIUH — TapKaJHUIIH
MHHepaJIap yJIapHUHT HIaKJUTAaHUIINAAT A THJPOTEOJIOTHK,
Hs0x: JKadean heviz.hu, abanothermae.it, Te€oMOpOJOTMK Ba HMKIUMHI IIAPOUTIAP OMNaH y3BHiA

Oornuk OynmO, ynapHW KOMIUIEKC YpraHum TaOuui
JlaBOJalll pecypclapujaH MIMHMH acocja Ba OKWJIOHA
¢olinanaHuIn yayH MyXUM axaMHsAT KacO 3Tajau.
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QARAQALPAQSTAN AYMAGINDA XALIQ KESELLENIW DINAMIKASININ EKOLOGIYALIQ
JAQTAN BAHALANIWI (NOKIS QALASI, BERUNIY HAM QONIRAT MIiSALINDA)
Tlepbergenova Perizat Nokisbay qizi — doktorant
jasik57050@gmail.com

Berdaq atindag: Qaragalpaq mamleketlik universiteti

3KOJIOTMYECKAS OIIEHKA TUHAMUWKHA 3AB0JIEBAHUI HACEJIEHUSI HA TEPPUTOPUM
KAPAKAJIATAKCTAHA (HA TIPUMEPE I'OPOJOB HYKYC, BEPYHU U KYHI'PA)
Taen6eprenosa Ilepusat HokucbaeBna — ooxmopanm
Kapaxannaxckuii eocyoapcmeennsiil ynugepcumem umenu bepoaxa

ENVIRONMENTAL ASSESSMENT OF POPULATION DISEASE DYNAMICS IN THE TERRITORY OF
KARAKALPAKSTAN (USING THE EXAMPLES OF THE CITIES OF NUKUS, BERUNIY, AND KUNGRAD)
Tlepbergenova Perizat Nokisbaevna — doctoral student
Karakalpak State University named after Berdakh

Tayanch so‘zlar: ekologik salomatlik, kasallanish strukturasi, nafas olish kasalliklari, strukturaviy siljish, ekologik

monitoring.

Rezyume. Maqolada Nukus shahri, Beruniy va Qo‘ng‘irot tumanlarida 2017-2024-yillarda asosiy kasallik sinflari
bo‘yicha qayd etilgan kasallanish ko‘rsatkichlari qiyosiy tahlil qgilindi. Natijalarda ayrim kasallik guruhlari dinamikasida
sezilarli hududiy farglar aniglanib, ularni ekologik omillar bilan kompleks o‘rganish zarurligi asoslandi.

KaioueBble ci10Ba: 5K0JIOrHYECKOE 310POBbE, 3200JI€BAEMOCTh, SKOJIOTHYECKHH MOHUTOPHHT.

Pe3tome. B crartbe npoBen€H CpaBHUTENbHBIN aHAIU3 3apETUCTPUPOBAHHON 3a00JIEBAEMOCTH 110 OCHOBHBIM KJIaccam
6omnesneit B ropone Hykyce, bepynmiickom u Kynrpagckom paifoHax 3a 2017-2024 roxpl. BBISABICHBI CYIIECTBCHHEIC
TEPPUTOPHANIBHBIE PA3IMYMA B IUHAMHUKE OTAEJNBHBIX TPyNI 3a00JeBaHHH, YTO OOOCHOBBIBACT HEOOXOIMMOCTH HX
KOMIUIEKCHOTO N3y4YCHHUS BO B3aHMOCBSI3H C 3KOJIOTHUECKIMH (DaKTOpaMH.

Key words: environmental health, morbidity structure, respiratory diseases, structural change, environmental

monitoring.

Summary. The article presents a comparative analysis of registered morbidity by major disease classes in Nukus city,
Beruniy district, and Kungrad district during 2017-2024. Significant territorial differences were identified in the dynamics
of several disease groups, indicating the need for their comprehensive assessment in relation to environmental factors.

Kirisiw. Aral tefizinin qisqariwi Orayliq Aziyadagi
en iri antropogen-ekologiyaliq transformaciyalardan biri
bolip, omin aqibetleri suw resurslari, topiraq, atmosfera
hawasi, biologiyaliq har turlilik, xaliqtia turmis tarizi
ham salamatligt menen o6z-ara baylanisqan quramali
sistemani qgaliplestirgen. Aralboyr aymaginda suwdin
minerallasiwi  ham shorlaniwi, buringt teniz tubinen
koéteriletugin shan-duz aerozollari, awil xojaliginda tariyxiy
qollanilgan turaqli organikaliq birikpeler, suw tamiynati
ham sanitariyaliq mashqalalar1 ekologiyaliq salamatliq
boyinsha izertlewlerdin tiykargr bagdarlarinan biri bolip
esaplanadi.

Aral tenizi aymagindag balalar salamatligi boyinsha

ilimiy adebiyatlardin sistemali sholiwinda kemgqanliq,
diareya  kesellikleri ~ham  organizmde  toksikaliq
pataslandirtwshilardin  jiklemesinin joqariligt ahmiyetli

mashqalalar sipatinda atap oOtilgen. Sonin menen birge,
ekologiyaliq ekspoziciya ham ayirim keselliklerdin sebepli

baylanisin aniqlawda jeterli epidemiologiyaliq
maghiwmatlar joq ekenligi de atap otilgen [1]. Bunnan
tisqar1  Qaraqalpagstannin  6zinde Otkerilgen aldingi

izertlewlerde ana ham bala organizminde ayirim persistent
organoxlor birikpeler bar ekenligi aniglangan ham olardin
densawliqqa téasirin bahalaw ushin teren epidemiologiyaliq
izertlewler zarur ekenligi korsetilgen [2]. Hazirgi kundegi
izertlewler de ekologiyaliq mashqalanin 4ahmiyetliligi
tastiyiqlaydi. Atap aytqanda, Qaraqalpaqstan aymaginan
alingan suw, topiraq ham shogindi tulgilerin qamtip algan
2025-j1lg1 izertlew suw mineralizaciyast ham qaldiq
organoxlor pesticidler menen baylanisli ekologiyaliq
gawiplerdin bar ekenligin atap otken.

59

Adebiyatlar analizi hAm metodologiya. Aral tenizinin
quriwi ham onin aqibetinde juzege kelgen ekologiyaliq
transformaciyalar Qaraqalpagstan Respublikasi xalqmnin
salamatligina tasir korsetiwi mumkin bolgan ahmiyetli
ekologiyaliq faktorlar kompleksin gqaliplestirgen. Ilimiy
adebiyatlarda us1 aymaq ushin atmosfera hawasindagi
shan-duz aerozollari, ishimlik suwinii minerallasiwi ham
shorlamwi, suw dareklerinin ximiyaliq ham mikrobi-
ologiyaliq pataslaniwi, topiraq degradaciyas1 ham de turaqlt
organikaliq pataslandiriwshilar tiykarg: ekologiyaliq qawip
faktorlari sipatinda qaralmaqta.

Analiz ham natiyjeler. Izertlew dawaminda Nokis
qalasi, Beruniy ham Qonirat rayonlarinda 2017-2024-jillar
dawaminda dizimge alingan keselliklerdin tiykargi klasslar1
boymsha statistikaliq korsetkishler dinamikaliq ham
salistirmal1 jaqtan analizlendi. Alingan natiyjeler aymaglar
kesiminde uliwma keselleniw mugdar1 menen bir qatarda,
kesellikler quraminda da sezilerli strukturaliq 6zgerisler bar
ekenligin korsetti. Ayirim kesellik klasslarinin ulesi waqit
oOtiwi  menen artqan Dbolsa, basqalarinda kemeyiw
tendenciyast baglandi ham bul proceslerdin bagdar
aymaglar boymsha birdey emes ekenligi aniglandi.
Aniglangan ayirmashiliglardi bahalawda aymaqlardin
ekologiyallq ham socialliq-geografiyaliq o6zgeshelikleri,
Aralboyina tdn shan-duz aerozollari, suw resurslarinin
mineralizaciyast hdm sapasi, topiraqtin shorlaniwi ham
basqa da potencial ekologiyaliq qawip faktorlar1 ilimiy
dodalaw konteksti sipatinda esapqa alindi. Sonii menen
birge, bar statistikaliq magliwmatlar ekologiyaliq faktorlar
menen keselleniw arasindag1 tikkeley determinantliq
baylanisin aniqlaw ushin jeterli bolmaganligr sebepli,



mailto:jasik57050@gmail.com

natiyjeler ekologiyaliq salamatligtagi aymagqliq
tenden-ciyalar ham keyingi terenlestirilgen ekologiyaliq-
epidemiologiyaliq izertlewlerdi talap etetugin indikatorlar
sipatinda  analizlendi. Toémende aniglangan tiykargi
tendenciyalar aymaqlar ham kesellik klasslar1 kesiminde
toliq analiz etildi.

Nokis qalasi, Qonirat ham Beruniy rayonlarinda 2017-
2024-jillar dawaminda jami dizimge alingan keselleniw
korsetkishlerinin dinamikas1 aymaqlar boyinsha birdey
bagdarda emes. Bul ayirmashiliglar keselleniw procesin tek
gana absolyut statistikaliq korsetkishler tiykarinda emes, al
aymaqlardin medicinalig-demografiyaliq, socialliq ham
ekologiyaliq 6zgesheliklerin esapqa algan halda bahalaw
zarurligin korsetedi. Nokis qalasinda 2017-j1l1 jami 94 508
keselleniw jagdayr dizimge alingan bolsa, 2024-jil1 bul
korsetkish 144 715 ke jetip, Gyrenilgen dawir dawaminda
53,1% ke artqan. En joqar1 korsetkish 2021-jili baglanip,
160 023 keselleniw jagdayin quragan. 2022-2023-jillarda
belgili darejede tdmenlew belgilengen bolsa da, 2024-jilda
2023-j1lga salistirganda jane 2,7 procentke 6siw baglangan.
Bul dinamika Nokis qalasinda medicinaliq xizmetlerge
bolgan juklemenin artip baratirganin koérsetiwi mumkin.
Ekologiyaliq  koézqarastan  Nokis qalast  Aralboy:
ekologiyaliq krizisi tdsir shenberindegi aymaqlardan biri
bolip, atmosfera hawasindagi shan-duz aerozollari, ishimlik
suwinin sapasi, topiraqtin shorlaniwi ham basqa da
tabiygry-antropogen faktorlar xaliqtin uzaq muddetli
ekologiyaliq ekspoziciyasin qaliplestiriwi mumkin. Sol
sebepli uliwma keselleniwdin 6siwi ekologiyaliq salamatliq
koz-qarasinan ahmiyetli signal esaplanadi.

Qonirat rayoninda da uyrenilgen dawir dawaminda jami
dizimge alingan keselleniwdin  6siw  tendenciyasi
baqlangan. 2017-jil1 57 350 jagday dizimge alingan bolsa,
2024-j1l1 bul korsetkish 72 603 ke jetken ham uliwma 6siw
26,6 procentti quragan. 2020-jili keselleniw 52 919 ga
shekem azaygannan keyin 2021-jildan baslap qayta osiw
tendenciyast qaliplesken ham 2023-jili 74 092 jagday
menen uyrenilgen dawirdin en joqari korsetkishi
belgilengen. 2024-jil1 bolsa korsetkish 72 603 ke shekem
biraz azaygan. Bunday dinamikaliq 6zgerisler medicinaliq
muréjatlar jiyihgs, keselliklerdi diagnostikalaw
imkaniyatlar1 ham dizimge aliw qamtip aliwindagi jilliq
ayirmashiliglar menen de baylanisli boliwi mumkin.
Rayonnin Aral tenizinin qurigan aymaqlarina geografiyaliq
jagtan  salistrmali  jaqin  jaylasqanligi  shan-duz
aerozollarimin  tarqaliwi, topiraq degradaciyasi, suw
resurslarmin  minerallasiwi ham  shorlamwi  siyaqli
ekologiyaliq faktorlard: potencial qawip darekleri sipatinda
qarawga tiykar jaratadi. Sol sebepli 2017-2024-jillar
dawaminda uliwma keselleniwdin 26,6% ke artiwi
medicinalig-ekologiyaliq monitoringti terenlestiriw
zarurligin  korsetiwshi  indikator sipatinda bahalaniwi
mumkin.

Beruniy rayoninda bolsa Nokis qalast ham Qonirat
rayoninan sezilerli darejede parigqlaniwsh1  dinamika
aniqlangan. 2017-jii jami dizimge alingan keselleniw
jagday1 102 075 jagdaydi quragan bolsa, 2023-jil1 96 188
jagday dizimge alingan. Solay etip, 2017-2023-jillar
dawaminda korsetkishlerde belgili bir jilliq o6zgerisler
baglanganma qaramastan, uliwma keselleniw salistirmali
jaqin diapazonda saqlangan. Biraq, 2024-j1l1 korsetkishtin
52 929 ga shekem keskin azayiwi natiyjesinde 2023-j1lga
salistirganda 45%, 2017-jilga salistirganda bolsa 48,1% ke
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tomenlew juz bergen. Ane usi keskin burihw Beruniy
rayonin basqa eki aymaqtan ajiratip turatugin tiykargi
statistikaliq ~ 6zgeshelik  bolip  esaplanadi.  Beruniy
rayonindaglr bunday ozgeristi xaliqtin salamatliq jagdayi
yamasa ekologiyaliq sharayattin bir jil dawaminda keskin
jagsilantw1 menen tasindiriw ilimiy jaqtan jeterli darejede
tiykarlanbagan bolar edi. Ekologiyaliq ortaliqtag:
ozgerislerdin xaliqtin sozilmali ham koép faktorli kesellikleri
dinamikasinda korinisi, adette, uzaq muddetli process
esaplanadi.
2017-2024-jillarda jami keselleniw ham strukturahq
ozgeris Kestesi

2017- | 2023- Struktural
2017 | 2024 | 2024 | 2024 euratd
Aymagq i dinamika
adam | adam| ézgeris, | 6zgeris, indeksi
%:; %,
Nokis 144,
qalasi 94.508 715 >3.1 2 0%
Berunly| 105 075(52 029 48,1 | 45,0 37,38
rayont
Qofrat | 57950 179603 26,6 | 2,0 30,97
rayont
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Nokis qalasinda keselleniw strukturas:nuzi  ézgeriwi.
2017-j1li Nokis galasinda jami keselliklerdin en kop bélimi
dem aliw agzalar1 keselliklerine tuwri kelgen ham olardin
ulesi 38,62% ti quragan. 2024-jili dem aliw keselliklerinin
absolyut san 36 499 dan 28 944 ke, yagny 20,7% ke
azaydi. Uhwma keselleniw strukturasindag: ulesi bolsa
20% ke shekem tomenledi. Bugan parallel tarde as siniriw
agzalann  keselliklerinde putkilley basga tendenciya
baglandi. Olardin san1 2017-jildag: 4 417 den 2024-jil1 28
291 ge jetip, 6,4 esege yamasa 54,5% ke artti. Jami
keselleniw quramindag: tlesi 4,67% ten 19,55% ke shekem
artgan. Natiyjede 2024-jili as siniriw kesellikleri Nokis
galasimin  keselleniwshilik  strukturasinda dem  ahw
keselliklerine derlik ten ulesti iyelegen. Koz kesellikleri de
sezilerli 6sken: 4 103 ten 20 407 ge yamasa 39,4% ke.
Olardin uliwma strukturadagi ulesi 4,34% ten 14,10% ke
artti. Sidik sistema kesellikleri 5 346 dan 7 164 ke, yagniy
34% ke kobeygen bolsa da, uliwma keselleniwdin tezirek
osiwi sebepli strukturadagi ulesi 5,66% den 4,95% ke biraz
azaygan. Teri ham teri asti toqumasi keselliklerinde
kerisinshe, 5 563 ten 1 591 ge shekem yamasa 71,4% ke
azaytw jazilgan. Nokis qalasinda 2017 ham 2024-jillar
keselleniw strukturasin salistiriw natiyjesinde strukturaliq
jijiw indeksi 30,95% quradi. Bul jeti jil dawaminda
keselleniw quraminini shama menen ushten bir bolegi
basga kesellik klasslar1 paydasina qayta bolistirilgenin
korsetedi.

Qomnirat rayomindagi tiykargr tendenciyalar. Qonirat
rayoninda 2017-jil1 dem aliw agzalar1 kesellikleri 23 158
bolip, jami keselleniwdin 40,38% in quragan. 2024-jil1 bul
korsetkish 16 746 ga shekem azaydi. Absolyut kemeyiw
27,7%, strukturadagi ulesi bolsa 23,07% ti quradi. Usi
dawirde as siniriw kesellikleri 6 130 dan 23 444 ke
kobeydi. Osiw 28,4% ti quradi. Olardin jami keselleniw
quramindagt ulesi 10,69% ten 32,29% ke shekem artip,
2024-j11ga kelip rayondagi en tulken kesellik klasina
aylandi. Sidik sistema kesellikleri de turaqli joqar
juklemeni qaliplestirgen. 2017-j1l1 7 470 bolgan korsetkish
2024-j1h 14 430 ga jetken, yagnmy 93,2% ke artqan.
Strukturadagr tules 13,03% ten 19,88% ke shekem




koterilgen. Qan hdm qan aylamiw agzalar1 jane immun
mexanizmlerine tasir etiwshi ayirim buziliwlar 8 678 den 7
387 ge shekem, yagniy 14,9% ke azaygan. Biraq olardin
2024-j1ldagr 10,17% 1i ulesi elege shekem keselleniw
strukturasinin  dhmiyetli bolegin quraydi. Qan aylamw
sistemas1 kesellikleri 1430 dan 2310 ga yamasa 61,5% ke
artgan. Uliwma, Qonirat rayoninda strukturaliq jiljiw
indeksi 30,97 procent quradi. Nokis ham Qonirat ushin
esaplangan korsetkishlerdin derlik birdey ekenligi eki
aymaqta da keselleniw quraminda ulken kélemdegi, biraq
kesellik klasslar1 boymsha har qyli bagdarlangan
transformaciya juz bergenligin anlatadi.

Beruniy rayomindagr ozine tin jagday. Beruniy
rayoninda 2017-2023-jillar1 dem aliw  kesellikleri
33-39 mun atirapinda saqlangan: 2017-j1l1 33 573, 2021-j1l1
39 272 ham 2023-ji1 36 937. 2024-jil1 bolsa koérsetkish
6 874 ke shekem tdémenlegen, yagniy bir jil ishinde
81,4% ke azaygan. Sol jili qan ham qan aylamiw sistemasi
kesellikleri 63,6%, as siniriw kesellikleri 54,2%, teri
kesellikleri 95,1%, styek-bulshiq et sistemasi kesellikleri
90,9% ke azaygan. Sol wagqitta koz kesellikleri 8,2%,
hamiledarliq, tuwiw ham tuwiwdan keyingi dawir
asquiwlart bolsa 13,9% ke artqan. Natiyjede 2024-j1l1
rayonnin ~ keselleniw  strukturast  aldingt  jillarga
salistirganda keskin 6zgergen: koz kesellikleri 19,81%, as
siniriw kesellikleri 15,48%, hamiledarliq hdm tuwiw menen
baylanisli asquuwlar 13,72%, dem aliw kesellikleri
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12,99% tlesti iyelegen. Beruniy rayoni ushin esaplangan
strukturaliq dinamika indeksi 37,38 procentlik punktke
ten bolip, Gish aymaq arasindagi en ulken bolip tabiladi.

Juwmag. Uliwma alganda, 2017-2024-jillar1 Nokis
qalasi, Qonirat hdm Beruniy rayonlarinda dizimge alingan
keselleniw korsetkishleri aymaqlar kesiminde tarlishe
dinamikaga iye bolgan. Nokis gqalast ham Qonirat
rayoninda uliwma keselleniwdin  6siw  tendenciyasi
baglangan bolsa, Beruniy rayoninda 2024-jili keskin
tomenlew belgilengen. Kesellik quramindagi 6zgerisler de
aymagqliq 6zgeshelikke iye bolip, Nokis qalasinda as siniriw
ham koz kesellikleri, Qonirat rayoninda bolsa as siniriw
ham sidik sistema kesellikleri tlesinin artiwi tiykargi
tendenciya sipatinda koéringen. Sonin menen birge, Nokis
ham Qoniratta dem aliw sistemasi keselliklerinin uliwma
keselleniwshilik quramindagi tlesi azaygan. Uliwma,
aniqlangan tendenciyalardi ekologiyaliq faktorlar menen
tikkeley sebepli baylanistiriw ushin  bar statistikaliq
maghwmatlar jeterli emes. Sol sebepli keleshekte
keselleniw korsetkishlerin xaliqtin san1 ham demografiyaliq
qurami  menen standartlastiriw, sonday-aq, olardi
atmosfera hawasi, ishimlik suwmin sapasi, topiraqtin
shorlaniw1 ham basqa da ekologiyaliq korsetkishler menen
kompleksli analizlew magsetke muwapiq. Bunday gatnas
Qaraqalpagstan aymaqlarinda ekologiyaliq salamatliq
penen baylanishi tiykargt mashqalalardi anigiraq bahalaw
imkaniyatin beredi.
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QORAQALPOG‘ISTON RESPUBLIKASI UMURTQALI HAYVONLARINING LANDShAFT-EKOLOGIK
TARQALIShI VA ULARNI TADQIQ ETIShNING ASOSIY YO‘NALIShLARI
Turekeeva Alfiya Jienbekovna — pedagogika fanlari bo ‘yicha falsafa doktor, dotsent
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JAHAITA®THO-3KOJOTI'MYECKOE PACITPOCTPAHEHHUE TIO3BOHOYHBIX )KUBOTHBIX
B PECIIYBJIUKE KAPAKAJIITAKCTAH U OCHOBHBIE HAIIPABJIEHUS UX UCCJETOBAHUI
TypekeeBa Anbpus JKuendbekoBHA — dokmop gunocodhuu no nedazo2uyeckum Haykam, OOyeHm
Hyxycckuii eocyoapcmeennulii nedazo2uieckuti uHCmumym umenu Asxcunusasa

Tayanch so‘zlar: Qoraqgalpog‘iston Respublikasi, umurtgali hayvonlar, fauna, landshaft, ekologik targalish, Qizilqum,
Ustyurt, Amudaryo deltasi, Orol dengizi, monitoring.

Rezyume. Magolada Qoragalpog‘iston Respublikasi umurtgali hayvonlarining Qizilqum, Ustyurt, Amudaryo deltasi,
voha hamda Orol dengizining qurigan tubi landshaftlarida targalish xususiyatlari ko‘rib chigilgan. Hayvonlarning tur
tarkibi, yashash muhitiga moslashuvi va ularning targalishiga tabiiy hamda antropogen omillarning ta’siri hagida
ma’lumotlar berilgan. Shuningdek, hududdagi umurtgali hayvonlarni o‘rganish, monitoring gilish va muhofaza etishning
asosiy yo‘nalishlari belgilangan.

KuaroueBble ciaoBa: PecnyOmuka KapakanmakcTaH, MO3BOHOYHBIC >KMBOTHBIC, (ayHa, JaHAMA(T, IKOIOTHYSCKOE
pacnpocTtpaHeHue, Kel3puikym, YCTiopT, AenbTa AMyaapsi, ApanbcKoe MOpe, MOHUTOPHUHT.

Pestome. B cratbe paccMOTpeHBI OCOOEGHHOCTH pPAacHpOCTPAaHEHHWs MO3BOHOYHBIX JKMBOTHBIX PecnyOnuku
KapaKannaKCTaH B J'IaHZ[H.Ia(bTaX KLISBIJ'IKYMa, I1J1aTo YCTIOpT, JACJIbThIL AMy,I[apr/I, 0a3WCHOM 30HBI U OCYHICHHOI'O0 JHa
ApaJ'ILCI(OFO MOpsI. HpI/IBSI[eHBI CBCCHUA O BUAOBOM COCTABC JXMBOTHBIX, UX aJallTallud K YCJIOBUAM 06I/ITaHI/I$[, a TaKXKE O
BJIIMSIHUN TNPHUPOJAHBIX W AHTPONOI'CHHBIX (I)aKTOpOB Ha HX pacnopoCTpaHCHUC. OHpC,I[eJ'IeHLI OCHOBHBIC HAIIPaBJICHUA
H3Yy4YCHUA, MOHUTOPUHI'A U OXPAHBI TO3BOHOYHBIX KUBOTHBIX PET'MOHA.

Key words: Republic of Karakalpakstan, vertebrate animals, fauna, landscape, ecological distribution, Kyzylkum
Desert, Ustyurt Plateau, Amu Darya Delta, Aral Sea, monitoring.

Summary. The article examines the distribution patterns of vertebrate animals in the main landscapes of the Republic
of Karakalpakstan, including the Kyzylkum Desert, the Ustyurt Plateau, the Amu Darya Delta, the oasis zone, and the dried
seabed of the Aral Sea. Information is provided on the species composition of vertebrates, their adaptations to habitat
conditions, and the effects of natural and anthropogenic factors on their distribution. The main directions for the study,
monitoring, and conservation of vertebrate animals in the region are identified.

Introduction. The Republic of Karakalpakstan is  priority areas for their protection are of great scientific and
located in the northwestern part of Uzbekistan, in the lower  practical importance.
reaches of the Amu Darya and the Aral Sea region, with a Literature review. The study of the species
total area of 166.6 thousand km2. The territory includes the ~ composition, distribution, and ecological characteristics of
Ustyurt Plateau, the northwestern part of the Kyzylkum  vertebrates related to landscapes in Karakalpakstan and
Desert, the Amu Darya Delta, oasis territories, remnant  adjacent territories began in the second half of the 19th
mountains, and the dried bed of the Aral Sea. The natural- ~ century. N.A.Severtsov analyzed the vertical and
geographical conditions, climate, soil and vegetation cover, horizontal distribution patterns of Turkestan animals, while
and water resources of these landscapes differ significantly ~M.N.Bogdanov provided preliminary faunistic data on the
from one another [2]. natural conditions and fauna of the Khiva oasis and the

The diversity of the region's landscapes determines the ~ Kyzylkum desert. These studies served as an important
species composition, distribution, population size, and sm_entlfl(_: basis fOI: studying the geographical distribution of
habitat adaptation characteristics of the vertebrate fauna. animals mthg region. . .
While animal species adapted to arid conditions are T.Z_.Zakrtudov t_ho_rougr}ly hStU]E"ed the% eﬁologlcallkand
widespread in the Kyzylkum and Ustyurt deserts, fauna Daunlsttlc clargcte{rl]stlcs 0 t_t_e at;nda ottt)_e Kyzy ;Jrr]n
complexes dependent on moisture have formed in the Amu esert, analyzing he composition of desert biocenoses, the
Darya delta, tugai forests, reed beds, and water bodies. relatlor_lshlp of amn_1a| species with their habitat, and _thelr

. . ecological adaptations. The works of G.A.Novikov,
As a result of the drying up of the Aral Sea, changes in

i ‘ ime in the Amu D delta. the intensificati dedicated to the methods of ecological research of terres-
€ Waler regime in the Amu Darya delta, the IntensIfcation o) verteprates in field conditions, are of methodological

of desertification processes, and anthropogenic impacts, jmoortance for faunistic observations,  accounting for
serious changes are occurring in the region's ecosystems. species numbers, and assessing their habitat.

These processes lead to a reduction in the habitat of certain N.A.Bobrinsky, B.A.Kuznetsov and A.P.Kuzyakin's
animal species, changes in their distribution areas, and @ manual on mammal identification is an important source for
decrease in the number of popu!atlons. Therefore, assessing  determining the systematic composition of the region's
the current state of vertebrates in Karakalpakstan, studying  theriofauna. Species composition and distribution of
their distribution across landscapes, and determining  vertebrates of Uzbekistan E.Sh.Shernazarov et al., which
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allows for a comparison of the fauna of Karakalpakstan
with other regions of the country.

The impact of ecological changes in the Aral Sea and
the Amu Darya delta on the animal world is highlighted in
the research of R.R.Reymov. The author analyzed long-
term changes in the fauna of the Aral Sea basin and showed
the impact of water regime disturbances, habitat reduction,
and desertification processes on the distribution of animals.
The problems of biodiversity conservation in the tugai
ecosystems of the lower reaches of the Amu Darya were
studied by G.A.Asenov and co-authors, and the necessity of
protecting the tugai fauna was substantiated.

The species composition and territorial distribution of
vertebrates in Karakalpakstan are summarized in the
monographic works of G.A.Asenov, M.A.Jumanov,
Z.0.Bekbergenova and other local scientists. They contain
faunistic information about fish, amphibians, reptiles, birds,
and mammals found in the area. In subsequent studies by
M.A.Jumanov and co-authors, information regarding the
fauna of Karakalpakstan was expanded.

Although existing scientific sources provide important
information on the fauna of the Kyzylkum, Ustyurt, and
Amu Darya deltas, the issue of conducting a comparative
analysis of the distribution of vertebrates across all major
landscape-ecological regions based on a unified system has
not been sufficiently addressed. Particularly, new fauna
complexes forming on the dried bed of the Aral Sea,
modern changes in animal habitats, and regular monitoring
of the state of populations require separate research.

Methodology. The fauna of vertebrates distributed in
the Kyzylkum, Ustyurt, Amu Darya delta, oasis regions,
and the dried bed of the Aral Sea of the Republic of
Karakalpakstan was selected as the object of study.

In the course of the study, scientific literature,
monographs, faunistic data, and existing research results on
the fauna of Karakalpakstan and the Aral Sea region were
analyzed. In studying the species composition, habitat,

territorial  distribution, and ecological adaptation
characteristics of  vertebrates, literature  analysis,
comparative-faunistic, landscape-ecological, systematic,

and generalization methods were used.

Based on comparative-faunistic analysis, similarities
and differences in the distribution of animal species in the
landscapes of the Kyzylkum, Ustyurt, the Amu Darya delta,
and the oasis were identified. Through a landscape-
ecological approach, the influence of climate, soil and
vegetation cover, water resources, food base, and
anthropogenic factors on the distribution of vertebrates was
assessed. The obtained data were systematized, and priority
areas for the further study, monitoring, and protection of the
region's fauna were identified.

Results and discussion. The natural-geographical
conditions of the Republic of Karakalpakstan consist of the
Ustyurt Plateau, the Kyzylkum Desert, the Amu Darya
Delta, tugai and reed beds, various water bodies, as well as
residual mountains and hills. Differences in the relief,
climate, soil and vegetation cover, and water availability of
these landscapes led to an uneven distribution of vertebrates
across the territory. Therefore, a unique fauna complex
has been formed in each landscape, adapted to specific
ecological conditions [2].

43 species of fish, 2 species of amphibians, 33 species
of reptiles, 307 species of birds, and 69 species of mammals
have been identified in the fauna of Karakalpakstan.
According to these indicators, a total of 454 species of
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vertebrates were recorded in the republic. Birds occupy a
leading position in terms of the number of species within
the fauna. This situation is explained by the fact that the
territory of Karakalpakstan is located on bird migration
routes, as well as the concentration of desert, tugai, lake,
and river ecosystems in one area [1].

In the landscapes of the Kyzylkum and Ustyurt, there
are animal species adapted to a dry and sharply continental
climate. The habitat of animals in the sandy areas of the
Kyzylkum is associated with high air temperatures, limited
water resources, and the seasonality of vegetation cover. In
reptiles and mammals living in such conditions, adaptation
features such as burrowing, nocturnal activity, and the
satisfaction of water needs through moisture content in food
have been formed.

The Ustyurt Plateau differs from the Kyzylkum by its
hard, stony, gypsiferous, and takyr soils, sparse vegetation
cover, and the predominance of open plains. The
distribution of animals and the number of populations
in this area depend on the amount of precipitation, the
seasonal development of plants, the availability of a food
base, and natural water sources. The source indicates that
rare or endangered animals such as the sand cat, sand cat,
karakul, saiga, and gazelle are distributed in Ustyurt and the
Kyzylkum. The presence of these species determines the
importance of these desert landscapes from a conservation
perspective.

The Amu Darya delta, tugai forests, reed beds, and
water bodies form a humid habitat that differs from desert
ecosystems. Wild boar, reed cat, ondatra, and other species
related to aquatic and tugai biotopes inhabit these areas.
The dense vegetation cover of tugai and reed thickets serves
as food, shelter, and breeding ground for animals.
Furthermore, the lakes in the Amu Darya delta are of great
importance for the feeding, breeding, and seasonal
migration of waterfowl and waterfowl [2].

Analysis of the data shows that changes in the
hydrological regime are one of the main factors affecting
the fauna of Karakalpakstan. The lowering of the Aral Sea
level, the reduction of the Amu Darya water flow, and the
reduction of lakes, tugai forests, and reed beds have
changed the natural habitats of animals. As a result, the
range of species dependent on aquatic ecosystems has
decreased, the number of certain species has decreased, and
the importance of species adapted to desert conditions in
the fauna has increased.

The impact of ecological changes is particularly
pronounced in the fish fauna. As a result of river flow
regulation, increasing the salinity of the Aral Sea water, and
the reduction of natural spawning grounds, the distribution
area of certain local fish species has sharply decreased.
Specifically, the source notes the disappearance of the
sturgeon in the Aral Sea, while the small and large
shovelnose sturgeons of the Amu Darya are listed as
endemic relict species under threat of extinction. This
situation indicates that hydrological changes have had a
significant impact not only on species numbers but also on
the endemic biological diversity of the region.

Along with natural factors, anthropogenic impacts also
exert a significant influence on the fauna. The construction
of roads and railways, the development of oil and gas
fields, the excessive use of pastures, the diversion of water
resources for economic purposes, and poaching lead to the
reduction of animal habitats and the fragmentation of
populations. Large migratory mammals and rare species




that are demanding of their habitats are particularly
sensitive to such changes.

The results of the analysis showed that the distribution
of vertebrates in Karakalpakstan is formed based on the
interaction of natural landscape features, water regime,
vegetation cover, food resources, and anthropogenic
pressure. Desert fauna predominates in Ustyurt and the
Kyzylkum, while fauna complexes dependent on water and
moisture prevail in the Amu Darya delta and tugai forests.
As a result of the drying up of the Aral Sea, significant
changes have occurred in the composition and distribution
boundaries of fauna complexes in the region.

In this regard, it is necessary to regularly conduct
faunistic inventories in the main landscape-ecological zones
of Karakalpakstan, monitor populations of rare and
endemic species, identify animal migration routes, and
develop comprehensive measures aimed at protecting tugai,
desert, and aquatic ecosystems. The study of new fauna
complexes forming on the dried bed of the Aral Sea is one
of the important directions for assessing modern ecological
processes in the region.

Research results. As a result of systematizing the
faunistic data presented in the source, it was determined
that the fauna of vertebrates in the Republic of
Karakalpakstan consists of 43 species of fish, 2 species of
amphibians, 33 species of reptiles, 307 species of birds, and
69 species of mammals. The total number of vertebrate
species is 454. Birds occupy a leading position in the
number of species. This is due to the presence of desert,
tugai, reed, lake, river, and oasis ecosystems in the area, as
well as the location along the migratory bird routes of
Karakalpakstan [1].

Analyses have shown that the territorial distribution of
vertebrates depends on the natural and ecological
characteristics of the landscapes. In the Ustyurt Plateau and
the Kyzylkum Desert, species adapted to drought, water
scarcity, and sparse vegetation predominate. In these areas,
rare and declining mammals are found, such as saigas,
gazelles, blackbirds, sand cats, and jackals. In the Amu
Darya delta, tugai forests, and reed beds, wild boar, reed
cat, ondatra, and various waterfowl are found, which
depend on water and moisture.

Representatives of the Kyzylkum fauna exhibit
ecological adaptations such as sandy body color, burrowing
habits, nocturnal activity, and the use of moisture in their
diet. The distribution of Ustyurt animals depends on the
amount of precipitation, the seasonal development of
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ephemeral plants, natural water sources, and food reserves.
In delta and tugai ecosystems, the water regime and the
state of wvegetation cover are the primary factors
determining the composition of the fauna.

Source data indicate that changes in the hydrological
regime, the drying up of the Aral Sea, and the reduction
of water bodies, tugai forests, and reed beds have had a
negative impact on the animals' habitat. These processes
have led to a reduction in the range of certain species, a
decrease in population numbers, and the disappearance of
species dependent on aquatic ecosystems. In particular,
some local, endemic, and relict fish species have sharply
decreased under the influence of the ecological crisis or
disappeared from the fauna of the Aral Sea.

Additionally, the construction of highways and
railways, the development of oil and gas fields, the
excessive use of natural resources, habitat fragmentation,
and poaching have been identified as the primary
anthropogenic factors affecting wildlife. Consequently, the
distribution of Karakalpakstan's vertebrates is shaped not
only by natural landscape features but also by hydrological
and anthropogenic changes.

Conclusion. Various landscapes of the Republic of
Karakalpakstan, such as Ustyurt, Kyzylkum, the Amu
Darya delta, oases, tugai forests, and water basins, have
formed the basis for the formation of a unique complex of
vertebrates. According to the source, a total of 454 species
of vertebrates have been recorded in the region, and their
distribution is inextricably linked to climate, relief, soil and
vegetation cover, water, and food resources.

The drying up of the Aral Sea, changes in the
hydrological regime of the Amu Darya delta,
desertification, and the reduction of tugai and reed forests
have led to significant changes in the fauna composition
and species range. The degradation of natural habitats and
anthropogenic pressure increase the risk of population
decline for certain rare, endemic, and relict species.

In this regard, it is important to conduct the following
research in the main landscape-ecological regions of
Karakalpakstan: updating faunistic lists based on modern
data, identifying species distribution areas, regularly
monitoring populations of rare and protected species,
studying migration routes, and developing comprehensive
measures aimed at preserving natural habitats. The separate
study of fauna complexes forming on the dried bed of the
Aral Sea is considered one of the promising directions for
assessing ecological changes in the region.
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Tayanch so‘zlar: yoqilg‘i-energetika resurslari, sanoatning tarmoglar va hududiy tarkibi, ixtisoslashuv, konsentratsiya,
investitsiya, diversifikatsiya, sanoat yalpi mahsuloti.

Rezyume. Magqolada respublikamizda yoqilg‘i sanoatining shakllanishi va rivojlanishi masalalari o‘rganilgan.
Shuningdek, maqolada mamlakatimiz yoqilg‘i sanoatining tarmoqlar tarkibi, ko‘mir, neft, tabiiy gaz konlarining ishga
tushirilishi negizida yoqilg‘i resurslarini qazib olish va qayta ishlash sanoatining hududiy joylashishi va rivojlanishi
masalalari batafsil yoritilgan.

KiiloueBble  ¢JI0BA:  TOIUIMBHO-DHEPIeTHUECKHE PECypChl, OTpaciieBas W  TEepPpUTOpUANbHAsl  CTPYKTypa
TIPOMBIIIJICHHOCTH, coenuaanu3anus, KOHIEHTpaIus, UHBECTULINH, L[I/IBepCI/I(pI/IKauI/Iﬂ, BaJIOBas MPOAYKLIUSA
MMPOMBINLICHHOCTH.

Pe3ome. B cratbe paccMaTpuBaioTCsl BONPOCH (JOPMHUPOBAHUS M Pa3BUTHA TOIUIMBHON NMPOMBINUICHHOCTH B Hameit
pecnybnmke. Taxke B CTaThe MOAPOOHO OCBEIIEHBI BOMPOCHI OTPACIEBON CTPYKTYpPHl TOIUIMBHOM IMPOMBIIIICHHOCTH
Haureu CTpaHbl, TCPPUTOPUATIBHOI'O PASMCIICHUA U Pa3BUTHUA MPOMBINIJICHHOCTHU IO }106})1‘16 n nepepa60T1<e TOIINIMBHBIX
pecypcoB Ha 6a3e pa3paboTKH MECTOPOXKISHUN YT, He(hTH U MPUPOIHOTO Trasa.

Key words: fuel and energy resources, industrial structure, territorial composition, industrial specialization,
concentration, investment, diversification, gross industrial output.

Summary. This article examines the issues related to the formation and development of the fuel industry in the
Republic of Uzbekistan. In particular, it analyzes the sectoral composition of the country's fuel industry and provides a
comprehensive assessment of the territorial distribution and development of the fuel extraction and processing industries
based on the commissioning and exploitation of coal, oil, and natural gas deposits. The study highlights the key factors
influencing the development of the industry and its role in the efficient utilization of fuel and energy resources.

Kirish. Yoqilg‘i-energetika majmuasi mamlakatimiz So‘nggi yillarda respublikamiz sanoat tarmoqlari
sanoatining uzluksiz barqaror rivojlanishini ta’minlovchi  qatorida yoqilg‘i sanoatini rivojlantiishga alohida e’tibor
“Drayver” tarmoqlardan biridir. Majmua tarkibida yoqilg‘i ~ qgaratilmogda. Jumladan, mamlakatimiz taraqgiyotining
sanoati alohida ajralib turadi. Yoqilg‘i sanoati oz tarkibiga  2030-yilgacha mo‘ljallangan ustuvor yo‘nalishlari doirasida
yoqilg‘i-energetika resurslarini gazib oluvchi ko‘mir, neft, islohotlarni izchil davom ettirish va yangi bosgichga olib
va tabiiy gazni qazib olish va uni qayta ishlash chigishning qo‘shimcha chora tadbirlari to‘g‘risidagi
korxonalarini o°z ichiga oladi. O‘zbekiston Respublikasi prezidentining 2026-yil 16

Adabiyotlar tahlili va metodlar. O‘zbekiston fevraldagi PF-21son farmonining “Sanoatning «drayver»
Respublikasida sanoat tarmoglarini hududiy tashkil etish va  sohalarini rivojlantirish va hududlarning sanoat salohiyatini
joylashtirish hamda rivojlantirishning nazariy va amaliy to‘liq ishga solish” deb nomlangan 48-magsadida
masalalari bilan  Z.M.Akramov,  S.K.Ziyodullaev, “Respublikaning 60 ming kvadrat kilometr maydonida
K.N.Bedrinsev, Sh.N.Zokirov, M.A.Abdusalomov, geologiya-qidiruv ishlarini amalga oshirish” va “Tog‘-kon
I.1.Iskanderov, T.M.Ahmedov, E.A.Ahmedov, sanoatida mahalliylashtirish, sanoat kooperatsiyasi hamda
R.Y.Dosumov, Sh.B.Imomov, A.N.Ro‘ziev, N.T.To‘xliev, shatakka olish tizimi doirasida mahalliylashtirilgan
A.S.Soliev, A.A.Qayumov, N.S.Sultonov, E.Q.Umarov, mahsulotlar hajmini 2 milliard dollargacha yetkazish” kabi
AM.Sodiqov va boshqga olimlar shug‘ullanishgan. ustuvor vazifalar belgilab berilgan.
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Natijalar va muhokama. Respublikamiz jami sanoat
tarkibida iqtisodiy faoliyat turlari bo‘yicha tog‘-kon sanoati
va ochiqg konlarni ishlash sohasi boshqga sohalarga nisbatan
yuqori ulushga ega. Birog ushbu sohaning jami sanoatdagi
ulushi  2024-yilda, 2018-yilga nishbatan 4,3 foizga
kamaygan. Ko‘mir, lignit, neft va tabiiy gaz qazib chiqarish
tadqgiq etilayotgan vyillarda 5,1 foizga, metall rudalarini
qazib olish 0,5 foizga, boshqa turdagi tog‘-kon sanoat
mahsulotlarini ishlab chiqarish 0,4 foizga ko‘paygan.
Respublika tog‘-kon sanoati va ochiq konlarni ishlash
iqtisodiy faoliyat turlari tarmoqlar tarkibida ko‘mir, lignit,
neft va tabiiy gaz gazib chigarish sohalarining ulushi
golgan tarmoglarga nisbatan yugori ulushga ega.

Ushbu tarmoglar ulushi 2024-yilda 2018-yilga nishatan
19,9 foizga kamaygan.Ushbu yillarda metall rudalarini
gazib olish 14 foizga, boshga turdagi tog‘-kon sanoat
mahsulotlarini ishlab chiqarish 5,9 foizga o‘sgan.

Tog‘-kon sanoati va ochig konlarni ishlash sohasida
2024-yilda 2011-yilga nisbatan 65145,1 mlrd so‘mlik ko‘p
mahsulot ishlab chiqarilib, mazkur tarmogda tadgiq
etilayotgan yillarda sanoat mahsuloti ishlab chigarish 137,6
foizga o‘sgan.Tarmoqning jami sanoat mahsulotidagi ulushi
2011-2019-yillar oralig‘ida o‘sib borgan bo‘lsa, bu
ko‘rsatkich 2020-2024-yillar oralig‘ida pasayib
borganligini kuzatishimiz mumkin. Shuningdek, sanoat
mahsuloti ishlab chigarishning oldingi yillarga nisbatan
o‘sishi sur’ati 2011-yilda past ko‘rsatkichga ega bo‘lgan
bo‘lsa, keyinroq ushbu ko‘rsatkich 2015-2018-yillarda
yugqori bo‘lgan.

Mazkur ko‘rsatkich 2019-2020-yillarda yana pasayib
borgan. 2021-yilga kelib yuqori ko‘rsatkichga erishilib,
2024-yilgacha pasayib borgan, biroq o‘shbu yillarda oldingi
yillarga nisbatan o°sish 100%dan yuqori bo‘lgan.

Mamlakatimizda dastlabki neft gazib olish XIX asrning
oxiri va XX asrning boshlarida Farg‘ona viloyatining
Chimyon va Sho‘rsuv konlarining ishga tushirilishi bilan
boshlangan. Keyinchalik 1924-yilga kelib, Qo‘qon shahrida
“ O‘zbekneft” tresti tashkil etilgan.

Respublikamiz yoqilg‘i-energetika majmuasi tarkibida
neft va gaz qazib olish sanoatining o‘rni ham katta.
O‘zbekiston Respublikasi yoqilg‘i sanoatida ko‘mir, neft,
va tabiiy gazni gazib olish va uni gayta ishlash asosida
iqtisodiyotning  ko‘plab  tarmogqlari uchun yoqilg‘i
mahsulotlari ishlab chiqariladi. Mamlakatimiz yoqilg‘i
sanoati tarkibida gaz gazib olish va uni qgayta ishlash
sanoati ustuvor ahamiyatga ega. Gaz gazib olish va uni
qayta ishlash sanoatining rivojlanishi boy mahalliy yoqilg‘i
resurslariga tayanadi. Mamlakatimizda tabiiy gazni gazib
chiqarish o‘tgan asrning 50-yillarning ikkinchi yarmida
Buxoro viloyatining Gazli, Uchgir va bir gator gaz konlari
ishga tushirildi. Shuningdek, 1980-yillarning boshlarida
Qashgadaryo viloyatida istigbolli Muborak va Sho‘rtan gaz
konlari  aniglanib ishga tushirildi. Keyinrog esa
Qoragalpog‘iston Respublikasining Ustyurt rayonida yirik
gaz konlari ishga tushirildi. Mustaqillik yillarida geologik
gidiruv  ishlarining  jadal  olib  borilishi  bilan
respublikamizning Janubi- g‘arbiy Hisor mintagasida yangi
gaz konlari aniglanib, ishga tushirish borasida ishlar amalga
oshirilmoqda.

So‘nggi yillarda respublikamizda gaz qgazib olish hajmi
pasayib bormogda. Mamlakatimizda 2024-yilda tabiiy gaz
qazib olish hajmi 2010-yilga nisbatan 24434,8 min.m® ga
kamaygan (1-rasm).Tadqiq etilayotgan yillarda tabiiy gaz
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gazib olish 62 foizni tashkil etgan (2-jadval). Gaz asosan
iqtisodiyot tarmogqlarining ko‘pgina sohalarida keng
foydalaniladi. Mamlakatimizda gaz iste’moli yildan-yilga
o‘sib bormoqda. Davlat statistika manbalariga kura 2010-
yilda aholi jon boshiga tabiiy gaz gazib chiqgarish 1,9 tonna
neft ekvivalenti to‘g‘ri kelgan bo‘lsa, bu ko‘rsatkich 2024-
yilda 1,0 tonna neft ekvivalentiga teng bo‘lgan.

Respublika statistika davlat qo‘mitasi ma’lumotlariga
ko‘ra “O‘zbekiston 2024-yilda 628 min dollarlik gaz
eksport qilib, bundan 2,5 barobar ko‘p — 1,68 mird dollarlik
gaz import qildi. O‘zbekistonning gaz importi bir yil ichida
giymat jihatdan 2,4 barobarga oshgan. 2023-yilda
Turkmaniston va Rossiyadan 694,9 min dollarlik gaz sotib
olingan bo‘lsa, 2024-yilda bu ko‘rsatkich 1,68 mlrd
dollarga yetgan. O‘zbekiston 2024-yil davomida Rossiya va
Turkmanistondan 1,7 mird dollarlik gaz sotib oldi. Bu —
2023-yilga nishatan 2,4 barobarga, 2022-yilga nisbatan 6
barobarga ko‘p. O‘tgan vyili, shuningdek, gaz eksporti
giymat jihatdan 18 foizga oshib, 628 min dollarga yetgan
[5].

Respublikamizda gaz gazib olish va uni gayta ishlash
sanoatini rivojlantirish borasida bir gator farmon va garorlar
qabul qilingan. Jumladan, "Neft va gaz geologiya qidiruv
ishlarini  tashkil etish va olib borish tizimini
takomillashtirish chora-tadbirlari to‘g‘risida”gi O‘zbekiston
Respublikasi Prezidentining 2019-yil 18-noyabrdagi PQ-
4522-sonli, “Tabily gaz bozorini isloh gilishning
qo‘shimcha chora-tadbirlari  to‘g‘risida” O°zbekiston
Respublikasi Prezidentining 2022-yil 15-iyundagi PQ-280-
sonli, “Tabiiy gaz va suyuq uglevodorodni gazib chigarish,
gayta ishlash hamda realizatsiya gilish hisobini yuritish
tizimini takomillashtirish chora-tadbirlari to‘g‘risida” gi
qarorlari hamda “Yogqilg‘i-Energetika sohasida davlat
nazorati mexanizmlarini takomillashtirish va «Ragamli
energonazorat»  tizimini  joriy etish  to‘g‘risida’gi,
O‘zbekiston Respublikasi Prezidentining 2023-yil 26-
maydagi PF-77-sonli farmonlarida tarmoqga tegishli
ustuvor vazifalar belgilab berilgan.

Mamlakatimiz ommaviy axborot vositalarining bergan
ma’lumotlariga ko‘ra “2023-yil avgust oyida O‘zbekistonda
umumiy zaxiralari 1,854 trillion kub metr gaz bo‘lgan 296
ta neft va gaz konlari mavjudligi e’lon gilingan edi. Ulardan
122 ta kon “O‘zbekneftgaz”’ga tegishli bo‘lib, u mamlakat
umumiy zaxiralarining yarmini — 933 milliard kub metrni
tashkil giladi.

OPEK reytingiga ko‘ra, O‘zbekistonning gaz zaxiralari
1,522 trillion kub metrga baholanib, jahon zahiralarining
0,74 foizini tashkil etadi va mamlakat 22-o‘rinda turadi.
Boshga xalgaro ma'lumotlarga ko‘ra, O‘zbekistonning gaz
zaxiralari 1,840 trillion kub metrni tashkil etib, mamlakatni
eng virik tabiiy gaz zaxiralari orasida 17-o‘rinni egallaydi
[6].

Shuningdek, Respublika Energetika instituti
ma’lumotlariga ko‘ra, O‘zbekistonning tasdiglangan tabiiy
gaz zaxiralari 2024-yil oxirigacha jami 1,97 trillion kub
metrni tashkil qiladi. Birog, so‘nggi yillarda ishlab
chigarish kamaymoqda - o‘tgan yili 44,6 milliard kubometr.
2019-yilga (59,4 milliard) nisbatan bu 14,9 milliard kub
metrga kamaygan [7].

Hozirgi vaqtda respublikamizda gazib olinayotgan
tabiiy gazni sanoat asosida gayta ishlovchi yirik korxonalar
ishlab turibdi. Bunday korxonalarga Qashgadaryo
viloyatidagi Muborak gazni qayta ishlash zavodi, Sho‘rtan




gaz-kimyo majmuasi, “Uzbekistan JTL” zavodi, Buxoro
viloyatidagi Qandim va Gazli gazni qayta ishlash zavodlari
kiradi.

Respublikamiz yoqilg‘i sanoatining muhim tarmoq-
laridan biri neft va neftni gayta ishlash sanoati tarmoglari
hisoblanadi. Mamlakatimizda dastlabki neft gazib olish
XIX asrning oxiri va XX asrning boshlarida Farg‘ona
viloyatining Chimyon va Sho‘rsuv konlarining ishga
tushirilishi bilan boshlangan. 1906-yilda hozirgi Farg‘ona
viloyatining Oltiariq tumanida respublikamizdagi dastlabki
neftni gayta ishlash zavodi ishga tushirilgan. Keyinchalik
1924-yilga kelib, Qo‘qon shahrida “O‘zbekneft” tresti
tashkil etilgan.

2-jahon urushidan keyin mamlakatimizda yangi
konlarni aniglash va ishga tushirilganiga gadar neftning
asosly qismi Andijon va Farg‘ona viloyatlaridagi
Xo‘jaobod, Janubiy Olamushuk, Polvontosh, So‘x kabi
konlardan gazib olingan.1959-yilga kelib, mintagada neftni
gayta ishlash zavodi qurib ishga tushirildi.Respublikamizda
joylashgan ko‘pgina neft va neft-gaz konlari o‘tgan asrning
30-40-yillarida aniqlangan bo‘lsada, ularni xo‘jalik mag-
sadlarida jadal o‘zlashtirish 1960-yillardan keyin davom
ettirildi. Jumladan, Surxondaryo, Buxoro, Qashgadaryo
viloyatlari hamda Qoraqalpog‘iston Respublikasidagi neft
konlari aniqlanib ishga tushirildi. Birgina o‘tgan asrning
80-yillarning o‘rtalarida Qashqadaryo viloyatining hozirgi
Mirishkor tumani hududida Ko‘kdumaloq neft koni ishga
tushirildi. “1986-yilda 3-qudugdan yugori yura davri
karbonat yotgiziklariga mansub sanoat ahamiyatiga ega neft
olindi. Konda 18 ta quduq gazilgan. Shulardan 13 tasi
mahsuldor. Ko‘kdumaloq konidagi quduglar bu yerda yura,
bo‘r, paleogen va neogen-to‘rtlamchi davr yotqiziglarining
mavjudligini ko‘rsatdi. Quduqlarning chuqurligi 3631 m
gacha” [8].

Keyinchalik mustaqillik vyillarida kondan neft gazib
olish hajmi oshirildi. Shuningdek, Namangan viloyatining
istigbolli  Mingbuloq neft koni ochildi. 1997-yilda
Ko‘kdumaloq neft koni bazasida Buxoro viloyatining
Qoravulbozor shahrida yirik neftni gayta ishlash zavodi
qurib ishga tushirildi.

So‘nggi yillarda respublikamizda neft va gaz kondensati
gazib chiqgarish hajmi kamayib borgan. Jumladan 2024-
yilda 2010-yilga nisbatan neft gazib chigarish hajmi 1304,8
ming tonnaga, gaz kondensati gazib chigarish hajmi 831
ming tonnaga kamaygan. “Bu holat ancha vagtdan buyon
yangi yirik neft konlari ishga tushirilmayotganligi, amalda
foydalanilib kelayotgan konlarning zaxiralari esa kamayib
qolganligi bilan bog‘liqdir.

Shu sababdan Oc‘zbekiston so‘nggi yillarda katta
miqdorda neft va neft mahsulotlarini Turkmaniston,
Qozog‘iston va Rossiyadan import qilmoqda.O‘zbekistonda
neftni gazib olishning hududiy tarkibida 70% ga yaqin hissa
Qashqadaryo viloyatiga to‘g‘ri keladi. Undan tashqari, neft

Qoraqalpog‘iston Respublikasi, Andijon, Buxoro va
Surxondaryo viloyatlarida qazib olinadi” [1].
Respublikamizda  neftni gayta ishlash sanoati

korxonalari Buxoro viloyatining Qoravulbozor, Farg ‘ona
viloyatining Oltiariq, Surxondaryo viloyatining Jarqo rg ‘on

tumanlarida hamda Toshkent viloyatining Chinoz
shaharlarida joylashgan.
Respublikamiz  ko‘mir sanoati yoqilg‘i-energetika

sanoatining yirik tarmog‘i bo‘lib, mamlakatimizda ko‘mir
sanoatining rivojlanishi XX-asrning 40-yillarida Angren
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konidan shaxta usulida ko‘mir gazib olish asosida
boshlangan. 1948-yilga kelib Angren ko‘mir konidan ochiq
usulda ko‘mir qazib olina boshlangan. Mamlakatimizda
ko‘mir sanoati geografiyasini Toshkent viloyatidagi Angren
ko‘mir koni va Surxondaryo viloyatidagi Sharg‘un va
To‘da (Boysun) konlari tashkil etadi.

Oc‘zbekiston ko‘mirning zahirasi bo‘yicha jahonda 27-
o‘rinni egallaydi. Theglobal Economy.com internet resursi
ma’lumotlari bo‘yicha mamlakatda 1,5mlrd hajmida ko‘mir
zahirasi mavjud [2]. Boshqa bir manbalarga ko‘ra
respublika 1,8 mlrd tonna qo‘ng‘ir ko‘mir, 46,3 mln tonna
toshko‘mir zahirasiga ega [3].

Respublikamizda 2024-yilda ko‘mir zahirasi 1846,3
ming tonnaga baholangan. Ko ‘mir zahirasini izlab topish va
aniglash 2024-yilda 2010-yilga nisbatan 129 foizga o‘sgan.
2024-yilda respublikamizda 8464,4 ming ko‘mir qazib
chigarilib 2010-yilga nisbatan 4834,5 ming tonna ko‘p
ko‘mir qazib olingan. Aynan mana shu yillarda ko‘mir
qazib olish 2,3 martaga o‘sgan. Mamlakatimiz ko‘mir
sanoatida qazib chiqarilayotgan ko‘mirning 88,7 foizi
qo‘ng‘ir ko‘mir, 11,3 foizini toshko‘mir tashkil
etadi.Tadgiq etilayotgan yillarda qo‘ng‘ir ko‘mir qazib
chiqarish 2,2 martaga, toshko‘mir qazib chiqarish 7,5
martaga o°sgan. Shuningdek, respublikamizda ko‘mir
iste’moli 2,5marta, ko‘mir eksporti 3,5marta, ko‘mir
importi 938 martaga o‘sgan.

Respublikamiz ko‘mir sanoatida ko‘mir qazib olish
bilan “O‘zbekko‘mir ” va “Sharg‘un ko‘mir® hissadorlik
jamiyatlari shug‘ullanishadi. ”O‘zbek ko‘mir” hissadorlik
jamiyati mamlakatimizdagi ko‘mir qazib oluvchi yirik
korxona bo‘lib, uning takibiga 11 ta korxona (uchtasi
ko‘mir koni, qolganligi yordamchi korxonalar) Kirib,
jamiyatda 6 ming nafarga yaqin kishi mehnat giladi.

Hissadorlik jamiyatda ko‘mirning asosiy qismi “Angren”
va “Apartak” konlaridan ochiq usulda gazib olinadi.Ushbu
kondan ko‘mir bilan birgalikda qizg‘ish va kulrang kaolin
hamda ohaktosh ham gazib olinmoqda.

“So‘nggi yillarda energiya resurslariga talab kuchayishi
munosabati bilan jamiyatda ham yoqilg‘i qazib olish va
yetkazib berish hajmlari oshirilmoqda. 2020-yilda 3 million
869 ming tonna ko‘mir gazib olingan bo‘lsa, 2021-yilda bu
ko‘rsatkich 4 million 781 ming, 2022-yilda 5 million, 2023-
yilda 5 million 836 ming, 2024-yilda 6 million 766 ming
tonnani tashkil etdi [4].

Respublikamizda ko‘mir sanoatining markazlarini
Surxondaryo viloyatida joylashgan Sharg‘un (Sariosiyo
tumani) va To‘da (Boysun tumani) konlari tashkil etadi.
Mazkur konlardan asosan toshko‘mir qazib olinadi.

“Sharg‘unko‘mir” aksiyadorlik jamiyatini moderni-
zatsiya qilish bo‘yicha investitsion loyiha amalga
oshirilmogda.Loyihaning umumiy giymati 105,5 min AQSh
dollari bo‘lib, uni 2017-yilning sentabr oyidan boshlab,
Xitoyning “China Railway Tunnel Group (GROUP)
kompaniyasi tomonidan amalga oshirilmogda. Loyihani
amalga oshirish jarayonida kondagi eski 10 shaxtaning
yopilib golgan 1500 metr masofadagi gismi tozalanib, yana
qo‘shimcha ko‘mir gatlamigacha bo‘lgan 2227 metr tunnel
gismini gazish ishlari bajarildi.Shuningdek kon to‘la
xorijdan keltirilgan zamonaviy ko‘mir qazib olish
uskunalari bilan jihozlanib, uning yillik ko‘mir gazib olish
guvvati 900 ming tonnaga yetkaziladi.

Surxondaryo viloyati ko‘mir sanoatining ikkinchi
muhim gismi bo‘lgan Boysun tumanidagi To‘da ko‘mir
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konini gayta o‘zlashtirish bo‘yicha bir gancha Mamlakatimizda qazib olinayotgan ko‘mirning asosiy
investitsiyaviy ishlar bajarilmogda. Jumladan mazkur iste’molchisi ijtimoiy sohalar va sanoat tarmoglari
tumanda joylashgan “Markaziy” va “Sharqiy” hududlarida  hisoblanadi. Respublikamiz ko‘mir sanoatida 2024-yilda
toshko‘mir gazib olish magsadida giymati 50 min AQSh 8,4 miln tonna ko‘mir qazib olinib, bu ko‘rsatkich 2023-
dollari bo‘lgan loyiha ishlari bajarilmoqda. yilga nisbatan 128 foizga (1,9 min tonnaga), 2016-yila

Mamlakatimizda ko‘mir sanoatining keyingi rivojlanish  nisbatan 2,2 barobarga ko‘p miqdorni tashkil etgan.
davri 2017-yildan to hozirgi kungacha bo‘lgan davrni Mamlakatimizda 2024-yilda qazib chigarilgan tayyor
qamrab oladi. Mazkur davrda “ 2017-2021-yillarda ko‘mir  ko‘mir mahsulotining 3 887,9 ming tonnasi issiglik elektr
sanoatini yanada rivojlantirish va modernizatsiya qilish  stansiyalariga, 627,4 ming tonnasi budjet tashkilotlariga,
dasturi to‘g‘risida”gi 13.06.2017-yildagi PQ -3054-son  1362,7 ming tonnasi aholi ehtiyojlari uchun, 517 ming
O‘zbekiston Respublikasi Prezidentining Qarori  tonna mahsulot birja savdolari orqali iste’molchilarga
mamlakatimizda ko‘mir sanoatini yanada jadal sur’atda  yetkazib berilgan.
rivojlantirish imkonini berdi. Xulosa. So‘nggi yillarda mamlakatimizda tabiiy gaz,

Natijada qarorda ko‘rsatib o‘tilganidek, 2017-2021- gaz kondensati, neft gazib olish hajmi kamayib borayotgan
yillarda O‘zbekiston Respublikasi Davlat geologiya bo‘lsa, aksincha ushbu yoqilg‘i turlariga bo‘lgan ehtiyoj
go‘mitasi korxonalari tomonidan bajariladigan ko‘mirni  ortib bormogda. Bu esa ushbu tarmogga investitsiyani jalb
aniqlash bo‘yicha geologiya-gidiruv ishlarini olib borish  qilish hajmini oshirish, yangi istigbolli konlarni aniglash va
hajmlarining magsadli parametrlari ishlab chigildi.Unga ishga tushirishni tagoza etadi.
ko‘ra Angren koniga garashli Nish-Bosh maydoni (To‘liq Bugungi kunda respublikamizda gazib olinayotgan
o‘rganish ), G‘arbiy O‘zbekiston mintaqasiga tegishli  ko‘mirdan energetika va metallurgiya va aholining maishiy
Orolbo‘yi, G‘arbiy Qizilqum maydonlari (Qidiruv va  magqgsadlarida keng foydalanilmoqda. Ma’lumki, ko‘pgina
baholash ishlari), shuningdek, Janubiy O‘zbekiston rivojlangan mamlakatlarda qazib olingan ko‘mir texnologik
mintagasiga garashli toshko‘mir zahirasiga ega bo‘lgan  chuqur gayta ishlanib, undan xilma-xil mahsulotlar olinadi.
Gurud maydoni, «Nilu» uchastkasi (Mufassal baholash), Yaqin kelajakda respublikamizda ham ko‘mir sanoati
Janubiy Machetli maydoni, «Fangart», «Hovuz» va boshqa  klasterini yo‘lga quyish orqali ko‘mirdan xalq xo‘jaligi
uchastkalarni (Dastlabki baho) geologik jihatdan o‘rganish  uchun xilma-xil mahsulotlarni ishlab chigarish magsadga
vazifalari belgilab berilgan. muvofigdir.

Adabiyotlar

1. Qurbonov Sh.B., Fedarko V.N. Oc‘zbekiston geografiyasi (Il gism. O‘zbekiston iqtisodiy iqtisodiy va ijtimoiy
geograiyasi). Darslik. —Toshkent: ”Yangi Chirchiq prints”, 2024.

2. Boponun C.A., MycabekoB [[.X., Apsymansa C.1O., [leprauea T.A., AsumoBa @.M. Pa3ButHe yroiapHoi oTpaciu
V30eknucrana B YCIOBHSX COBpeMeHHBIX BbI30BOB 2024, Coal reserves. URL: https://www.theglobaleconomy.
com/rankings/coal_reserves (marta obpamenus: 15.01.2024.

3. MarBeeB U.E. YrombHas u ypaHOI00BIBaOLIasl MPOMBIIUICHHOCTh Y30€KHUCTaHA. YTOJIbHAS M ypaHOI0ObIBarOIIas
npoMbInuieHHOCTh Y36exucrana. URL: https://matveev-igor.ru/articles/404625 (mara obpartenus: 15.01.2024) despains,
2024, “yrons”.

4. “Y36exxymup” AXK Ax6opor xmsmaTi (KyMHUp CaHOATH COXAcCHIa aMaira OMMPHIASTraH uiiap Y36ekkymup” AXK
“AHrpen” kyMup KoHu npecc-Typ yuyH. 2025 inn 18-despans) http://uzbekcoal.uz/uz/pages/press-release

5. https://kun.uz/kr/news/2025/01/21/0O’zbekiston-2024-yilda-gaz-importini-24-barobarga-oshirdi.

6. https://kun.uz/ru/news/2024/12/27/kak-uzbekistan-prevratilsya-iz-krupnogo-eksportyora-gaza-v-chistogo-importyora).

7. (https://24.kg/ekonomika/343687).

8. (https://uz.wikipedia.org/wiki/Ko%CA%Kukdumalog_neft-gazkondensat_koni).

9. (https://24.kg/ekonomika/343687).

10. (https://uz.wikipedia.org/wiki/Ko%CA%Kukdumalog_neft-gazkondensat_koni).



https://www.theglobaleconomy/
https://matveev-igor.ru/articles/404625
http://uzbekcoal.uz/uz/pages/press-release
https://kun.uz/kr/news/2025/01/21/O’zbekiston-2024-yilda-gaz-importini-24-barobarga-oshirdi
https://24.kg/ekonomika/343687
https://24.kg/ekonomika/343687

Ilim ham jamiyet 26.2026
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KbI3BLJIKYMCKHWI TOCYJIAPCTBEHHBIN 3AIIOBETHUK: COXPAHEHHUE YKOCUCTEMBI ITYCTBIHUA
Axmenosa FOany3 KacumoBHA — 0okmop ¢unocoguu no nedazoeuseckum Haykam
Hasouiickuii 2ocyoapcmeennbiil yHueepcumem

KIZILKUM STATE RESERVE: PRESERVING THE DESERT ECOSYSTEM
Akhmedova Yulduz Kasimovna — Doctor of Philosophy in Pedagogical Sciences
Navoi State University

Tayanch so‘zlar: Qizilgum davlat qo‘rigxonasi, cho‘l ekotizimi, biologik xilma-xillik, tabiatni muhofaza qilish,
ekologik barqarorlik, cho‘l landshaftlari, o‘simliklar dunyosi, hayvonot dunyosi, Qizil kitob, noyob turlar, tabiiy resurslar,
ekologik monitoring, muhofaza etiladigan tabiiy hududlar.

Rezyume. Maqolada Qizilqum davlat qo‘rigxonasining cho‘l ekotizimini saqlash va biologik xilma-xillikni muhofaza
qilishdagi o‘rni tahlil qilinadi. Qo‘rigxonaning tabiiy-geografik xususiyatlari, o‘simlik va hayvonot dunyosining xilma-
xilligi hamda noyob turlarni asrashga qaratilgan muhofaza choralari yoritilgan. Tadqiqotda qo‘rigxonaning 10 311 gektarlik
hududi, unda 275 turdan ortiq o‘simlik hamda 359 turdagi umurtqali hayvonlar mavjudligi haqidagi statistik
ma’lumotlardan foydalanilgan Maqolada Qizilqum davlat qo‘rigxonasining cho‘l ekotizimini muhofaza qilish, ilmiy
tadqiqotlar olib borish va kelajak avlod uchun tabiiy boyliklarni saglashdagi ahamiyati asoslab beriladi.

KaroueBble cioBa: KbI3bUIKYMCKHH TOCYZAapCTBEHHBIH 3allOBEIHUK, ITyCTHIHHAS JKOCHUCTeMa, OuopasHooOpasue,
OXpaHa MPHUPOIBI, FIKOJIOTHIECKas YCTOMYMBOCTD, ITYCTHIHHBIC TaHAMA(THI, ¢iopa, ¢hayHa, KpacHas KHHTA, peIKHUe BHUIBL,
MIPUPOAHBIE PECYPCHI, IKOJOTUIECKUI MOHUTOPHUHT, OXpaHseMbIE IPUPOJHBIE TEPPUTOPHUH.

Pe3ome. B cratbe AHAJIM3UPYCTCA POJIb KBISLIJ'IKYMCKOFO TOCyAapCTBCHHOI'O 3alIOBCIHUKA B COXPAHCHUHN 3KOCUCTCMbI
IMIYCTbIHU W 3allUTC 61/10pa3H006pa31/m. OCBeH.[aIOTCfI npnpoz[HO-reorpa(bI/me(:KHe 0COOEHHOCTH 3aI10BC€IHHKA,
pasHoobpasue Giopsl U (ayHBL, a TaKKe IPUPOTOOXPAHHBIC MEPOIIPUATHS, HalIPaBJICHHBIC HA COXPAaHCHHUE PEIKUX BHIIOB.
B HCCJIICAOBAHUMHM HMCIIOJBb30BaHbl CTATUCTHYCCKUEC IOAaHHBIC O 10 311 rEKTapax TCPPUTOPUHN 3allOBCAHHKA, Ha KOTOPBIX
obutaer Oosee 275 BHIOB pacTeHUil, a Takke 359 BUIOB MO3BOHOYHBIX KHBOTHBIX.B CTAaThe OOOCHOBHIBACTCS 3HAUCHUEC
KBI3BIIIKyMCKOTO TOCY[apCTBEHHOT'O 3alOBEIHHKA B COXPAaHEHMH IYCTHIHHOM 3KOCHCTEMBI, MPOBEICHUHM HayYHBIX
HCCIICOBAaHUN U COXPAHEHUH IIPUPOIHBIX PECYPCOB A OyXyIUX HOKOJICHUH.

Key words: Qizilqum State Reserve, desert ecosystem, biodiversity, nature conservation, ecological sustainability,
desert landscapes, flora, fauna, Red Book, rare species, natural resources, ecological monitoring, protected natural areas.

Summary. This article analyzes the role of the Kyzylkum State Reserve in preserving the desert ecosystem and
protecting biodiversity. The natural and geographical features of the reserve, the diversity of flora and fauna, and the
conservation measures aimed at preserving rare species are described. The study used statistics on 10,311 hectares of the
Reserve, which contains more than 275 species of plants and 359 species of vertebrates, based on the importance of the
Qizilqum State Reserve in protecting the desert ecosystem, conducting scientific research and preserving natural resources
for future generations.

Kirish. Cho‘l hududlari tabiatning eng murakkab va  zonasiga, 3 177 gektari esa Amudaryo bo‘yidagi to‘qay
nozik ekotizimlaridan biri hisoblanadi. Suv tanqgisligi, zonasiga to‘g‘ri keladi. Bu ko‘rsatkich qo‘rigxonaning
yuqori harorat, shamol va yog‘ingarchilikning kamligi  o‘ziga xos jihatini ko‘rsatadi: unda bir-biridan keskin farq
bunday hududlarda yashovchi o‘simlik va hayvonlarning qiluvchi cho‘l va daryo bo‘yi to‘qay ekotizimlari bir
o‘ziga xos sharoitga moslashishini taqozo etadi. hududda mujassamlashgan. Bunday tabiiy xilma-xillik turli
O‘zbekiston hududining katta qismini cho‘l va yarim cho‘l  hayvonlar va o‘simliklarning yashashi uchun qulay sharoit
landshaftlari egallagani sababli ularni muhofaza qilish  yaratadi. Hudud dengiz sathidan taxminan 150-180 metr
mamlakat ekologik xavfsizligining muhim yo‘nalishlaridan  balandlikda joylashgan. Iglimi keskin kontinental va qur-
biridir. Ana shunday tabiiy hududlardan birida joylashgan  g‘oqchil. Yoz oylarida harorat +40-47 °C gacha ko‘tarilishi,
Qizilqum davlat qo‘rigxonasi cho‘l va Amudaryo bo‘yidagi  qishda esa —20-25 °C gacha pasayishi mumkin. Yog‘ingar-
to‘qay ekotizimlarini saqlashda muhim o‘rin tutadi.  chilikning asosiy qismi bahor oylariga to‘g‘ri keladi [2].

Qo‘rigxona 1971-yil 23-iyunda tashkil etilgan bo‘lib, Muhokama. Qizilqum davlat qo‘rigxonasining
hozirgi hududi Xorazm va Buxoro viloyatlari chegaralarida  ekologik ahamiyatini uning o‘simliklar xilma-Xilligi ham
joylashgan. yaqqol ko‘rsatadi. Rasmiy ma’lumotlarga ko‘ra, hududda

Adabiyotlar tahlili va metodologiya. Cho‘l ekotizi- 275 turdan ortiq o‘simlik aniglangan. Ularning 4 turi
mini asrashga oid ma’lumotlarni Abirqulov Q.N.,  O‘zbekiston Respublikasi Qizil kitobiga kiritilgan.
Xojimatov  A.N., N.R.Rajabovlarning tadgigotlaridan Cho‘l gismida saksovul, yantoq, sho‘rak va boshqa
bilishimiz mumkin [1]. Qizilqum davlat qo‘rigxonasining  qurg‘oqchilikka chidamli o‘simliklar uchraydi. Amudaryo
umumiy maydoni 10 311 gektarni tashkil etadi. Shundan 8  bo‘yidagi to‘qaylarda esa daryo suvi va namlik bilan
844 gektari Xorazm viloyatining Tuproqqal’a tumanida, 1  bog‘liq o‘simliklar rivojlangan. Shu sababli qo‘rigxona
467 gektari esa Buxoro viloyatining Romitan tumanida nafagat cho‘l biologik xilma-xilligini, balki daryo bo‘yi
joylashgan. Hududning 7 134 gektari Qizilqum cho‘l  o‘simlik qoplamini ham muhofaza giladi.
e —— 6O
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Cho‘l o‘simliklarining ekologik vazifasi juda Kkatta.
Masalan, saksovul kabi o‘simliklar qumni ushlab turishga,
shamol eroziyasini kamaytirishga va cho‘l landshaftining
barqarorligini ta’minlashga yordam beradi. Demak,
o‘simliklarni muhofaza qilish faqat ayrim turlarni saqlash
emas, balki butun ekotizimni himoya qgilish demakdir [4].

Natijalar. Qizilqum davlat qo‘rigxonasining hayvonot
dunyosi ham nihoyatda boy. 2025-yilda e¢’lon qilingan
rasmiy ma’lumotlarga ko‘ra, hududda jami 359 turdagi
hayvon qgayd etilgan. Ularning tarkibiga 37 tur
sutemizuvchi, 266 tur qush, 29 tur sudralib yuruvchi, 2 tur
suvda va quruglikda yashovchi hamda 25 tur baliq kiradi.

Ushbu turlarning 50 tasi O‘zbekiston Qizil Kitobiga
kiritilgan. Jumladan, Qizil kitob maqomiga ega turlar
orasida 8 tur sutemizuvchi, 32 tur qush, 3 tur sudralib
yuruvchi va 8 tur baliq gqayd etilgan.

Qo‘rigxonaning eng muhim muhofaza obyektlaridan
biri — Buxoro bug‘usi, ya’ni xongul. Bu noyob hayvon
O‘zbekiston Qizil kitobiga kiritilgan bo‘lib, xalqaro
miqyosda ham muhofazaga muhtoj turlar gatorida turadi.
2025-yilda qo‘rigxona hududidagi fotoqopqonlarga Buxoro
bug‘usi, to‘ng‘iz va chiyabo‘ri kabi hayvonlar tushirilgani
haqgida rasmiy ma’lumot berilgan.

Qushlar sonining ko‘pligi ham qo‘rigxonaning alohida
ahamiyatini ko‘rsatadi. 266 tur qushning qayd etilgani
Amudaryo bo‘yidagi to‘qay va suvli hududlar turli qushlar
uchun oziqlanish, dam olish va ko‘payish joyi vazifasini
bajarishini ko rsatadi [5].

Cho‘l ekotizimi tashqi ta’sirlarga nisbatan sezgir
bo‘ladi. Suv resurslarining kamayishi, iqlim o‘zgarishi,
noqonuniy ov, o‘simlik qoplamining buzilishi va antropo-
gen bosim tabily muvozanatga salbiy ta’sir ko‘rsatishi
mumkin.

Qizilqum qo‘rigxonasining ahamiyati shundaki, bu
hududda tabiatning ayrim gismlari insonning bevosita
xo‘jalik  faoliyatidan himoyalangan holda saqlanadi.
Natijada olimlar tabiiy jarayonlarni kuzatish, hayvonot va
o‘simlik dunyosidagi o‘zgarishlarni o‘rganish hamda noyob
turlarni muhofaza qilish imkoniyatiga ega bo‘ladi. Aynigsa,
go‘rigxonaning cho‘l va to‘qay zonalarining birgalikda
muhofaza qilinishi ekologik jihatdan muhim. Cho‘l hududi
qurg‘oqchil ekotizimlarni, Amudaryo bo‘yidagi to‘qaylar
esa suv bilan bog‘liq tabiily muhitni saqglab turadi. Shu
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jihatdan Qizilqum qo‘rigxonasi turli ekotizimlar o‘rtasidagi
ekologik bog‘liglikni o‘rganish uchun ham muhim tabiiy
makondir [6].

Bugungi kunda qo‘rigxonalarda tabiatni muhofaza
qilish an’anaviy kuzatuvlargina emas, balki zamonaviy
texnologiyalardan foydalanishni ham talab giladi. Qizilqgum
davlat qo‘rigxonasida hayvonlarni kuzatishda fotoqopqon-
lardan foydalanilayotgani buning amaliy misolidir. Bunday
qurilmalar hayvonlarni bezovta gilmasdan ularning tabiiy
hayot tarzini kuzatish imkonini beradi [7].

Kelajakda bunday monitoring tizimlarini kengaytirish
noyob hayvonlarning soni, targalish hududi va harakat-
lanish yo‘nalishlarini aniqlashga yordam beradi. Olingan
ma’lumotlar esa muhofaza choralarini yanada aniq
rejalashtirish imkonini beradi. Bundan tashqari, qo‘riqgxona
hududidagi o‘simlik va hayvonlarning holatini muntazam
baholab borish, nogonuniy ovning oldini olish, suv
ekotizimlarini nazorat qilish va ekologik ta’limni rivoj-
lantirish cho‘l tabiatini saqlashning muhim yo‘nalishlari
hisoblanadi. Bu raqamlar Qizilqum qo‘rigxonasi kichik
hudud bo‘lishiga qaramay, biologik xilma-xillik jihatidan
katta ahamiyatga ega ckanini ko‘rsatadi. Ayniqsa, Qizil
kitobga kiritilgan 50 tur hayvonning mavjudligi hududni
muhofaza qilish masalasining nagadar muhimligini
anglatadi [10].

Xulosa va bibliografiya. Qizilqum davlat qo‘rigxonasi
O‘zbekistonning cho‘l va to‘qay tabiatini asrashda muhim
ekologik maskanlardan biridir. Uning 10 311 gektarlik
hududida cho‘l landshaftlari bilan bir gatorda Amudaryo
bo‘yidagi to‘qay ekotizimlari ham muhofaza qilinadi. 275
turdan ortiq o‘simlik va 359 turdagi hayvonning qayd
etilgani qo‘rigxonaning biologik salohiyati yuqori ekanini
ko‘rsatadi. Aynigsa, 50 tur hayvonning O‘zbekiston Qizil
kitobiga kiritilgani hududni muhofaza gilishning milliy va
ekologik ahamiyatini yanada oshiradi.

Qizilqum qo‘rigxonasini asrash — fagat alohida hayvon
yoki o‘simlik turlarini himoya qilish emas. Bu cho‘lning
tabily muvozanatini, Amudaryo bo‘yidagi to‘qaylarni,
biologik xilma-xillikni va kelajak avlod uchun sog‘lom
tabily muhitni saqlash demakdir. Shu sababli qo‘rigxona-
ning ilmiy salohiyatini kuchaytirish, zamonaviy monitoring
usullaridan foydalanish va ekologik madaniyatni oshirish
kelajakdagi muhim vazifalardan biri bo‘lib qoladi.
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ISSUES RELATED TO THE ECONOMIC USE OF MOUNTAIN AND FOLKLANDSCAPES
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Tayanch so‘zlar: optimallashtirish, landshaft, geoekologiya, ekologik muvozanat, ekotizim, geoekologik vaziyat.
Rezyume. Maqolada O‘zbekistonning eng baland va eng yirik tog* tizimlaridan biri — Nurota tog’ tizmasining Oq tog’
va tog‘oldi landshaftlari geoekologik vaziyatini optimallashtirishning ustivor yo‘nalishlari yuzasidan taklif va tavsiyalar

berilgan.

KuwueBble cjioBa: OIITUMH3al M, J'IaH}lIlIa(bT, T'CODKOJIOT A, 9KOJIOTUYECKUU 6anch, OKOCHCTEMA, I'COOKOJIOrHYCCKas

CUTYyalus.

Pestome. B craThe mpezncraBiieHbl INPENJIOKEHUS U PEKOMEHJALUM 110 IMPUOPUTETHBIM HAIIPABJICHUSM ONTUMU3ALUU
reodKoyiorndeckor curyaruu B Ak-TarckoM u npenropHom nanamadrax Hyporckoro ropHoro xpedra, 0JHOH U3 caMbIX

BBICOKUX U KPYIHBIX TOPHBIX CUCTEM Y30eKHUCTaHa.

Key words: optimization, landscape, geoecology, ecological balance, ecosystem, geoecological situation.
Summary. This article presents proposals and recommendations on priority areas for optimizing the geoecological
situation of the Ak-Tag and foothill landscapes of the Nurota mountain range, one of the highest and largest mountain

systems in Uzbekistan.

Kirish. Hozirgi igtisodiy sharoitda respublikamizdagi
yerlarni qayta tagsimlash jarayoni qishloq xo‘jaligidagi
yerlardan ogilona foydalanishni nazarda tutib amalga
oshiriladi, lekin bunda landshaft sharoitlarini hisobga
olmagan holda katta yer maydonlarining parchalanishi,
tuproq unumdorligini oshirish bo‘yicha chora-tadbirlarning
yo‘qligi va natijada sifatning yomonlashishi hamda qishloq
xo0‘jalik yerlarnining unumdorligini pasayishi ko‘p hollarda
e’tiborga olinmagan edi.

Adabiyotlar tahlili. Oqtog® tizmasi landshaftlarini
o‘rganishda shu vaqtda qadar bir qancha ilmiy
tadqiqotchilar o‘rganishgan. Oqtog® tizmasi tabiiy sharoiti

va landshaftlarining asosiy  xususiyatlari  hagidagi
malumotlarni N.A.Gvozdetskiy, E.N.Rakitnikov,
T.V.Zvonkova, A.R.Raxmatullayev va boshgalarning

ishlarida ko'rishimiz mumkin. Professor N.A.Gvozdetskiy
Oqtog‘ tizmasini Nurota-Qoratepa provinsiasiga Kkiritadi.
E.N.Rakitnikov, T.V.Zvonkovalarning avvalgi ilmiy
tadqiqot ishlarida Oqtog* tizmasi Nurota-Oqtog‘ rayoniga
kiritilib kichik rayon sifatida garalgan.

Respublikamizda qishloq xo‘jaligi yerlaridan asosiy
foydalanuvchilar - qishloq xo‘jaligi mahsulotlarini ishlab
chiqarish bilan shug‘ullanadigan fuqarolar, gishloq xo‘jaligi
korxonalari va tashkilotlaridir. Fuqgarolar foydalanadigan
qishloq xo‘jaligi yerlari maydoni kamayish tendensiyasiga
ega.

Oqgtog* tog‘oldi tekislik landshaft komplekslaridan
foydalanish strategiyasi tabiatni muhofaza gilish Davlat
go‘mitasi tomonidan ishlab chiqgilgan uzoq muddatga
mo‘ljallangan dasturda ishlab chiqilishi lozim. Tabiatdan
foydalanish strategiyasi-hudud tabiati va uning resurslarini
uzoq muddat (5-10 yil va undan ko‘p)ga qadar ishlab
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chiqarish muomalasida bo‘lishida undan foydalanish
tamoyillari, usul va uslublari, me’yoriy ko‘rsatkichlar,
boyliklarni ogilona muomalaga Kiritish, sifat va keskin
miqdoriy o‘zgarishlarini oldini olish, tejamkorlik va
boshqalarga to‘liq rioya qilish kabilar tushuniladi [3:41-45].

Tadqiqgot metodologiyasi. Oqtog* togoldi
landshaftlardan  foydalanishning ustuvor yo‘nalishlari,
aytaylik suvdan barcha sohalarda, xususan sug‘orma

dehqonchilikda me’yorga va sifatini yaxshilab borishga
bekami-ko‘st amal qilish, sug‘orishda yangi ilg‘or
innovatsion texnologiyani bosgichma-bosqich qo‘llashdan
iborat.

O‘qtog‘ tog‘oldi tekislik landshaft komplekslarining
ekologik-igtisodiy bargaror rivojlanishi tabiiy muhitning
ganoatlanarli holati, resurslardan ogilona foydalanish, tabiat
muhofazasi va ekologik vaziyatni optimal holatda bo‘lishi,
0‘z navbatida aholi salomatligining yuqori darajada
bo‘lishiga ijobiy ta’sir etadi. Bunday qulay ekologik
muhitda iqtisodiy barqaror rivojlanish ta’minlanadi.

O‘zbekiston qishloq xo‘jaligining asosiy yo‘nalishlari
sug‘orma va bahorikor dehqonchilik, meva-sabzavotchilik,
ipakchilik hamda turli tarmoglaridan tashkil topgan
chorvachilikdan iborat. Qishloq xo‘jaligining har bir
tarmog‘i rivojlanishi uchun ma’lum bir tabiiy sharoit,
aniqrog‘i  agroiqlimiy sharoit talab etiladi. Hudud
tabiatining shakllantiruvchi tabiiy omillar va landshaftlar
qishloq xo‘jaligi tarmogqlarini rivojlantirish uchun zarur
bo‘ladigan tabiiy muhitni shakllantiradi.

Oqgtog® tizmasi janubiy yonbag’rlarida To‘sinsoy,
Oqtepasoy, Zarbandsoy, Andaksoy, Jizmonsoy, Kattasoy,
Oltinsoy, = Maydonsoy, Sharillogsoy  kabi  soylar
shakllangan. Ba’zi soylarning uzunligi esa 20-25 km bo‘lib
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bo‘lib, havza maydoni 30 km? dan 270 km? gacha
(Tosmachisoy-Burgansoy) etadi. Jala yog‘inlar paytida
soylardan katta sel ogimlari keladi. Skeletli tipik va och
bo‘z tuproglar tarqalgan tipik, bo‘z tuproglarning yuqori
gatlamida gumus miqgdori 1,5-2,0 %, och bo‘z tuproglarda
1,2 % gacha bo‘ladi. Ushbu soylar dehqonchilik yuritish
uchun juda qulay bo‘lgan o°‘ziga xos konussimon
yoyilmalarni hosil gilgan. Ushbu konussimon yoyilmalarda
asosan uzum, olma, bodom yetishtiriladi.

Hozirgi davrda iqlim o‘zgarishi munosabati bilan
hududlarning termik rejimini o‘rganish ekin navlarini
tanlashda amaliy ahamiyatga ega. Qishloq xo‘jaligi
ekinlaridan bo‘lgan donli ekinlarining ekish muddatlarini
aniq belgilash muhim tadbirlardan hisoblanib, bu hosili
taqdirini oldindan belgilashga imkon beradi [2:59-65].

Masalan, kuz faslida bug‘doy ekish hududning iqlimiy
ko‘rsatkichlari bilan bog‘liq bo‘lib, eng maqgbul davrlarda
ekilishi, ekilgan urug‘ni undirib olish yuqori hosil olishni
ta’minlaydi.

O‘qtog* tabiiy boyliklaridan yana biri marmar hisobla-
nadi. Bu yerda butun dunyoga mashhur Zarband marmar
koni joylashgan. “Zarband” marmar koni Samarqand
shahridan 100 km, Samargand viloyatining Kattago‘rg‘on
shahridan 45 km masofada joylashgan. Marmar rangi kul
rang goramtir yo‘l-yo‘l chizig-chiziq dog'lari bor, o‘rtacha
donali, og'ir strukturali [1:52-61].

Yaxshi silliglanadi. Ishlab chigarish hajmi yiliga 40
ming kv. m ni tashkil etadi. Qalinligi 10-40 mm, eni 400

mm gacha, uzunligi 1200 mm gacha o‘lchamlarda
chigarilishi mumkin.
O°‘gtog‘ togoldi tekislik landshaft komplekslarida

mevali bog‘lar maydonini kengaytirishning ijobiy
tomonlaridan biri  tuproq gatlamlari zichlanishining
susayishi hamda tuproq strukturasining gayta tiklanishiga
sharoit yaratilishidir. Kuzatuvlarga ko‘ra, birgina paxta
dalasiga yil davomida 7-10 marta (ayrim manbalarda 17-20
marta agrotexnika vositalari kiradi. Yosh mevali bog‘larga
esa 3-4 marta, hosilga kirgan bog‘larga 1-2 marta
agrotexnika vositalari kiradi yoki umuman kirmaydi.
Mevali bog‘larning hosil berish davri o‘rtacha 10-15 yilni
tashkil etadigan bo‘lsa, ushbu muddat davomida bog‘
maydonlarida tuproq zichlanishining oldi olinadi [5:33-36].

Mevali bog‘larni kengaytirish adirlarda yashaydigan
turli xayvonlar populyasiyasining kengayishiga ham ijobiy
ta’sir ko‘rsatadi. Bu borada, ayniqsa, qushlar populyasiyasi
tez rivojlanadi, tuproq tarkibidagi mikroorganizmlar ham
ko‘payib, ularning faoliyati kuchayadi. Natijada tuproq
biotasi qoniqgarli holga keladi.

Keltirilgan ma’lumotlardan ko‘rinib turibdiki, Oqtog*
tog‘oldi tekislik landshaft komplekslarida bog‘dorchilikni
rivojlantirish  ekologik jixatdan adirlarga antropogen
ta’sirning kamayishiga va ko‘p jihatdan tabiiy
jarayonlarning faollashishi natijasida adir ekotizimining
gayta tiklanishiga olib keladi. Iqgtisodiy jixatdan esa turli
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mevalardan mo°‘l xosil, asal va o‘tin olinishiga va shu sabab
aholi daromadlarining ortishiga erishish mumkin.

Ma’lumki, mevali daraxtlarning biologik jihatdan
chidamlilik xususiyatlari turlicha bo‘lib, bu xolat ularning
turli navlarida ham ko‘zga tashlanadi. Misol uchun, ayrim
mevali daraxtlar sho‘rga, ayrimlari tuproq zichlanishiga
chidamli; ba’zilari esa shagalli qatlamda va qurg‘oqchil
yerlarda ham bemalol o‘sish imkoniyatiga ega. Shu nuqtayi
nazardan olib qaragandan, sho‘rlanish yuzaga kelgan yerga
sho‘rga chidamli mevali daraxtlarni, tuprog zichlanishi
kuzatiladigan yerlarga zichlanishga chidamli mevalarni,
shag‘alli qatlam ochilib qolgan yerlarga toshlogda ham
bemalol o‘sib, mo‘l xosil bera oladigan mevalarni, suv
taqchil yerlarga esa qurg‘oqchilikka chidamli mevalarni
ekish yaxshi igtisodiy samaradorlikka erishish imkoniyatini
beradi.

Tahlil va natijalar. O‘qtog‘ tog‘oldi nishab
girliklarining quyi gismlarida tuproq eroziyasi sabab
shag‘alli qatlamlar ochilib qolgan va toshloq yerlar vujudga
kelgan. Ushbu yerlarga alohida mevali daraxtlarni o‘tqazish
talab etiladi. Jumladan, o‘rik, bodom, uzum, yong‘oq, olma
kabi mevali daraxtlar shag‘alli yerlarda ham unib o°sib,
mo‘l xosil beradi. Bundan tashqari, olcha, gilos, shaftoli,
olxo‘ri, nok, behi kabi mevali daraxtlar ham toshloq
yerlarda o°sishi mumkin, ammo hosildorligi ancha kam
bo‘ladi.

Suv resurslarining taqchilligi hamda suv chigarishdagi
giyinchiliklar sabab, adirlarning katta gismi dehqonchilikka
jalb  gilinmagan. Bunday  maydonlardan  chorva
hayvonlarini bogish uchun yaylov sifatida foydalanib
kelinmoqda. Ammo, bu joylardan yaylov o‘rniga
qurg‘oqchilikka chidamli bo‘lgan pista va bodom mevali
daraxtlarini ekib, lalmi bog‘dorchilikni rivojlantirishga
alohida e’tibor qaratilsa yuqori iqtisodiy samaradorlikka
erishish mumkin. O‘rganishlar shuni ko‘rsatadiki, tog® oldi
lalmi yerlarida bug‘doy etishtirishga qaraganda pista
etishtirish 50 barobardan ortiq foyda beradi, bu joylardan
chorva mollarini o‘tlatish uchun foydalanish xandon pista
etishtirishdan olingan foydaning atigi 4,5 foizini tashkil
etadi holos [4:33-35]. Pista xosili etishtirishning bir gancha
afzalliklari mavjud. Jumladan, pista o‘simligini etishtirish
uchun keng ko‘lamli meliorativ tadbirlarni amalga oshirish
shart emas. Bundan tashqari pistazorga suv olib kelish,
og‘ir gishlog xo‘jalik texnikasidan foydalanish va katta
miqdorda mineral o‘g‘itlar solish talab gilinmaydi.

Xulosa. O‘qtog* tog‘oldi tekislik landshaftlarida gishloq
xo‘jaligini rivojlantirish maqsadlarida baholashda ushbu
hududdan foydalanishda  murakkablik  tug‘diradigan
xususiyatlari ham e’tirof etiladi. Bunday xususiyatlarga
tuproq qoplamining gay darajada rivojlanganligi, uning
sho‘rlanish darajasi, hududning tabiiy namlanganlik
darajasi, yer yuzasining toshlog, gilli, qum-shag‘alli
ekanligi, relefning notekisligi, giyaligi, parchalanganligi
kabilar misol bo‘lishi mumkin.
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Tayanch so‘zlar: Nurota tizmasi, noyob endemik flora va fauna vakillari, ekotizim, qo‘rigxona, karst va arxeologik
yodgorliklar.

Rezyume. Magolada Nurota relikt ekotizimining geografik xususiyatlari, qo‘rigxona va soylar havzasidagi bioxilma-
xillik va hududni muhofaza qilish bo‘yicha amalga oshirilayotgan davlat dasturlari, Nurota oazisining ekologik
bargarorligini saglash masalalari yoritilgan.

KuaroueBble ciaoBa: HypaTuHCkuii XpeOeT, peiKHe 3HICMHYHBIC MPEACTaBUTEIH (GIOPhI M (ayHbI, IKOCHCTEMA,
3allOBCIHUK, KAPpCTOBLIC U apXCOJIOT'MYCCKUC ITaMATHUKU.

Pe3ome. B cratne OCBCHIAOTCA reorpa(bnqecxne 0COOEHHOCTH peHI/IKTOBOﬁ OKOCHUCTEMbI HYPOTBI, pCalIn3yCMbIC
TOCYJapCTBCHHBIC TPOTPAaMMBI IO COXPAHEHUIO OMOPa3HOOOpa3ws W TEPPUTOPHH B 3allOBETHHKE U OacceifHe pydhes,
BOIIPOCHI COXPAHCHUSA JKOJIOTHYECKOI YCTOI\/'I‘II/IBOCTI/I oasuca HypaTa.

Key words: Nuratinsky ridge, rare endemic representatives of flora and fauna, ecosystem, nature reserve, karst and
archaeological sites.

Summary. This article highlights the geographical features of the Nurota relict ecosystem, the ongoing state programs
for the conservation of biodiversity and territories in the reserve and the creek basin, and the issues of preserving the
ecological sustainability of the Nurata oasis.

Kirish. Nurota tizmasi Turkiston tizmasining Mavzuga oid adabiyotlar tahlili. Hududda tog*
shimoli-g‘arbga cho‘zilgan davomidir. Tizmaning uzunligi ~ ekotizimlari va ularning iqlim o‘zgarishiga moslashuv-
Temurlang darvozasidan Nurota shahrigacha 200 km, eng  chanligi masalalari uzoq yillardan buyon ko‘plab geograf
keng yeri markaziy gismida 75 km bo‘lib, undan g‘arbga va va ekolog olimlar tomonidan o‘rganib kelinmoqgda.
sharqqa borgan sari torayadi. O‘rtacha balandligi 1500 m,  Xususan, global va mintaqaviy iglim o‘zgarishlarining
eng baland yeri — markaziy gismidagi Hayotboshi yoki  O‘zbekiston tabiiy-resurs salohiyatiga ta’sirini baholashda
Zargar cho‘qqisi 2165 metrga yetadi. Nurota tog* tizmasi  V-E-Chub tomonidan olib borilgan fundamental tadqiqotlar
o‘zining geografik joylashuvi, o‘ziga xos iqlimiy sharoiti va muhlm 11m1y. asos hisoblanadi. Muallif o’z ishlarida arid
boy bioxilma-xilligi bilan O‘rta Osiyoning eng noyob idlimli tog‘li 'I'luQudlardjol' namlik yet'SthV_Chlhg' va
ekotizimlaridan biri hisoblanadi. Qizilqum cho‘li va harorat ko‘tarilishi ekotizimlar barqarorligini zaiflash-
tiruvchi asosiy omillar ekanligini ko‘rsatib o‘tgan [4].

F.H.Hikmatov va D.P.Aytbayev kabi gidrolog olim-
larning ishlarida tog‘ daryolari va kichik gidrologik
tarmoqlarning iqlimiy o‘zgarishlarga bog‘liqligi masalalari
keng yoritilgan [3]. Landshaftlarning geoekologik holati va
antropogen eroziya jarayonlari esa |.K.Nazarov tomonidan
tizimli tahlil gilingan [5].

K.Sh.Tojibaev va N.Yu.Beshko tomonidan olib borilgan

Mirzacho‘l o‘rtasida joylashgan wushbu tog‘li hudud
qadimiy relikt va endemik turlar uchun o‘ziga xos
“ekologik orol” vazifasini o‘tab kelmogda. Bugungi kunda
global iglim isishi va antropogen bosimning kuchayishi
ogibatida Nurota tizmasining relikt ekotizimlari jiddiy
degradatsiya xavfi ostida qoldi.

So‘nggi o‘n yilliklarda mintaqada kuzatilayotgan
gidrorpéte(.)rologik 0‘;gari.shlar—(.)‘rt.acha yillik haroratn?qg botanik tadqiqotlarda Nurota tizmasining o‘ziga Xos
ko'tarilishi, bug'lanishning ortishi va yog'ingarchilik  piqqeqgrafik tarkibi, floristik boyligi va relikt turlarining
rejimining o‘zgarishi tog® ekotizimlarining gidrologik genofondi mukammal darajada ochib berilgan [6].
barqarorligiga salbiy ta’sir ko‘rsatmoqda. Kichik tog® B M Xoliqov tomonidan olib borilgan tadgigot ishlarida
soylari va buloglarning qurishi, tuproq eroziyasining  Nurota tog‘-yong‘oq davlat qo‘rigxonasi ekotizimlarida
jadallashishi relikt flora va fauna vakillarining yashash  iqlim o‘zgarishi ko‘rinishlari atroflicha tahlil qilingan [7].
muhitini toraytirmogda. Shu sababli, Nurota tizmasi relikt  Shuningdek, “O‘zbekiston Respublikasi Qizil kitobi” va
ekotizimlarini  barqaror  saglashning  geografik ~va  Nurota davlat qo‘rigxonasining ko‘p yillik “Tabiat
gidrometeorologik jihatlarini kompleks tadqiq etish, hudud  yilnomalari” ma’lumotlari mintaqadagi biologik turlar
ekologik xavfsizligini ta’minlashda muhim ilmiy va amaliy ~ dinamikasini baholashda asosiy manbalar bo‘lib xizmat
ahamiyatga ega. giladi [1].
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Tadqgiqot metodologiyasi. Ushbu tadgiqotda Nurota
tizmasining gidrometeorologik va geografik ko‘rsat-
kichlarini tahlil gilish uchun tizimli tahlil, kartografik va
giyosiy-geografik metodlardan foydalanildi. Tadgigotning
empirik bazasini Nurota davlat qo‘rigxonasi va unga
tutash  hududlardagi ko‘p yillik gidrometeorologik
kuzatuv ~ punktlarining  ma’lumotlari,  shuningdek,
“Tabiat yilnomalari” (2015-2025-yillar) gaydlari tashkil
etadi.

Tahlil va natijalar. Nurota tizmasi relikt ekotizimlarini
bargaror saglash bugungi kunda global iglim o‘zgarishi va
antropogen bosim kuchaygan sharoitda eng dolzarb
geografik va ekologik muammolardan biri hisoblanadi.
Ushbu hudud o‘ziga xos biogeografik joylashuvi, endemik
hamda relikt —qadimiy o‘simlik va hayvonot dunyosi bilan
ajralib turadi.

Nurota tizmasi ekotizimlarini bargaror saglashning
asosiy geografik va gidrometeorologik jihatlari quyidagi-
lardan iborat:

1. Geografik jihatlar va landshaft xilma-xilligi.

2. Gidrometeorologik jihatlar va iglimiy xavflar:

# Global iglim isishi natijasida Nurota tizmasida
o‘rtacha yillik harorat ko‘tarilmoqda. Bug‘lanishning
ortishi va namlik tangisligi relikt ekotizimlarning
degradatsiyasini tezlashtiryapti.

#+ Hududda yog‘ingarchilik migdori kamayishi bilan
birga, uning mavsumiy tagsimoti ham o‘zgarmoqda.
Bahorgi gisgqa muddatli, lekin kuchli jala quyishlari sel-suv
toshqinlarini  keltirib  chigarib, tog® tuprog‘i va
o‘simliklarini yuvib ketmoqda.

# Nurota tizmasidan boshlanadigan kichik tog*
soylari (chashmalar va buloglar) tog® ekotizimining qon
tomirlari hisoblanadi. Iqlimiy o‘zgarishlar va yer osti
suvlarining noto‘g‘ri o‘zlashtirilishi ogqibatida ko‘plab
buloglar qurib bormoqda, bu esa relikt floraning suvsiz-
lanishiga olib kelyapti.

3. Barqaror saglash va muhofaza qilish chora-tadbirlari:

Ekotizim barqarorligini ta’minlash uchun geografik va
gidrometeorologik monitoring tizimini tubdan yaxshilash
chora tadbirlari quyidagilar:

+ Gidrometeorologik monitoring: Hududda avtomat-
lashtirilgan meteostansiyalar tarmog‘ini kengaytirish, iqlim
o‘zgarishlari va suv resurslari dinamikasini real vaqt
rejimida kuzatish.

#« Tabiiy zonalarni kengaytirish: Nurota davlat
qo‘rigxonasi va uning atrofidagi bufer (himoya) zonalarini
kengaytirish, antropogen (chorvachilik, nogonuniy daraxt
kesish) bosimni kamaytirish.

+ Gidrotexnik va fito-meliorativ tadbirlar: Tog*
yonbag‘irlarida suv oqimini tartibga soluvchi kichik
hovuzlar qurish va tuprogni mustahkamlovchi mahalliy
relikt daraxt hamda butalarni (archazorlar, bodomzorlar)
ko‘paytirish.

Mintagadagi iglimiy aridizatsiya va uning relikt
ekotizimlarga ta’sirini baholash uchun oxirgi o‘n yillikdagi
o‘rtacha yillik gidrometeorologik o‘zgarishlar dinamikasi
o‘rganildi. Quyidagi jadvalda Nurota tog‘ tizmasining
yuqori va o‘rta tog® ekotizimlaridagi asosiy iqlimiy va
gidrologik  parametrlarning  o‘zgarish  tendensiyasi
keltirilgan:

3
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1-jadval. Nurota tog* tizmasining yuqori va o‘rta tog*
ekotizimlaridagi asosiy iglimiy va gidrologik
arametrlarning o‘zgarishi

Gidrome- . So‘nggi
. Yog‘inlar | ko‘rsat- ..
teorologik - Ekotizimga
¢ (1970- kichlar A
ko‘rsat- salbiy ta’siri
Kichlar 2000-yy.)| (2015-
2025-yy.)
Bug‘lanish
O‘rtacha o o ko‘payadi, tuproq
yillik harorat F105°C ) #l2.17°C namligi keskin
kamayadi.
Relikt floraning
Yillik yog‘in | 350-400 | 310-330 (yong‘oqzorlar)
miqdori mm mm suvsizlanishi
kuzatiladi.
Kuchli iala Kuchli sel kelishi
) Yiliga |Yiliga4-5 va tog* tuproq
quyishlar S
. 1-2 marta marta eroziyasining
(soni) yds!
ortishi.
- AT >
Doimiy Qarlyb_ 30% Gldrologl_k tarmoq
100% qurigan kuchsizlanib,
chashma va . e -
buloglar (faol) yoki _ b|0X|I_ma-X|II|k_
mavsumiy| hududi torayadi.
To‘plangan ma’lumotlar tahlili shuni  ko‘rsatadiki,
haroratning  ko‘tarilishi va gidrologik tarmogning

zaiflashishi relikt yong‘oqgzorlar, Nurota uchqati kabi noyob
o‘simliklar hududining gisgarishiga olib kelmoqda.

Nurota tizma tog‘larining markaziy gismini egallagan
1975-yilda tashkil etilgan Nurota davlat go‘rigxonasining
umumiy maydoni taxminan 17,8 ming gektarni tashkil
etadi. Ushbu go‘rigxona Nurota tizmasiga xos bo‘lgan
noyob o‘simlik va hayvonot dunyosini Xalgaro gizil kitob
va Oc<zbekiston Qizil kitobiga kiritilgan arxarlarning
alohida kenja turi - Seversev qo‘yi populyatsiyasini saglab
golish uchun tashkil etilgan edi. Bu yerda, shuningdek, tog*
yong‘og‘i va shu yerda yetishtiriladigan maxsus meva
navlarining genetik xilma-xilligi ham muhofaza gilinadi.

Nurota qo‘rigxonasining boy va rang-barang faunasi
sutemizuvchilarning 30 dan ortiq turini o‘z ichiga oladi.
Tog‘larda Turkiston kalamushi, tosh suvsari va Seversev

qo‘yi yashaydi. Seversov qo‘ylari Nurota davlat
go‘rigxonasidagi noyob va o‘ta qizigarli bo‘lgan sut
emizuvchilardan sanaladi. Ayni paytda bu yerda

saglanayotgan go‘ylarning soni 1700-1800-tani tashkil
etadi. Tog‘ning pastki tomonida esa, bo‘rsig, cho‘l
mushugi, suvsar kabi hayvonlarini ko'rish mumkun.

Bu yerda, shuningdek, katta qulogli tipratikan, uzun
ignali kirpi ham uchraydi. Yirtgichlar orasida tulki, suvsar,
tog® daralarida bo‘ri va cho‘l mushugi, bo‘rsiq va cho‘l
sassigko‘zani  yashaydi. Tog® etaklaridan baland
tog‘largacha bo‘lgan yerlarda yovvoyi to‘ng‘izni uchratish
mumkin. Qo‘rigxonada sudraluvchilarning 21 tur gayd
etilgan. Sudralib yuruvchilar orasida kulrang echkemar,
yo‘l-yo‘l suvilon va O‘rta Osiyo kobrasi bor. Ushbu
uchchala tur O°‘zbekiston “Qizil kitob”iga kiritilgan.
Tog‘larning pastki mintaqasida cho‘l agamasi, O‘rta Osiyo
toshbagasi va kaltakesak yashaydi. Bu yerda gayd etilagan
gushlarning 196 turidan 103 turi qo‘rigxonani 0‘z
makonlariga aylantirganlar. Bu yerda qo‘rigxonada
ko‘pincha qora laylak, qora kalxat, ogbosh qumoy, burgut,
girg‘iyburgut, itolg‘i, karlik burgut va boltayutar, yo‘rg‘a




tuvalog mavjud bo‘lib, bularning barchasi O‘zbekiston
“Qizil kitob”iga kiritilgan [2].

Bugungi kunda ushbu gidrologik va biologik tizimga bir
qancha ekologik bosimlar ta’sir ko‘rsatmoqda. Chorva
mollarining soylar yoqasida nazoratsiz bogqilishi o‘simlik
goplamini — eroziyaga garshi galgonni yemirmoqda. Global
isish  natijasida tog® tepalaridagi qor zaxiralari
kamaymoqda, bu esa soylarning yozgi suv miqgdori
kamayishiga va ayrim kichik buloglarning qurishiga olib
kelmoqda. Sentobsoy kabi hududlarda ekoturizmning
rivojlanishi chigindilarning ko‘payishi va suv ifloslanishi
xavfini tug‘dirmoqda. O‘zbekiston Respublikasining
bioxilma-xillikni saglashga oid bir gator strategik hujjatlari
Nurota hududiga ham bevosita daxldor bo‘lib, “2019-2028-
yillarda O‘zbekiston Respublikasida biologik xilma-xillikni
saqlash strategiyasi” dasturi doirasida Hukumat qarorlari
bilan Nurota hududidagi ekologik obyektlarni himoya qilish
kuchaytirilmoqda:

1. “Nurota” davlat qo‘rigxonasini kengaytirish loyihasi
(2025-2026): Hukumatning 2025-yil mart oyidagi garoriga
muvofiq, qo‘rigxona hududi Forish tumanidagi zaxira
yerlar hisobiga kengaytirildi. Jami maydon 24051 gektarga
yetkazildi. Bu karst tizimlarini yanada kengroq muhofaza
qgilish imkonini beradi.

2. Ragamli monitoring va Fotoqopgonlar (2025):
Qo‘rigxonada  o‘rnatilgan  fotoqopqonlar  yordamida
Qizilqum arxarlari -Seversov qo'yi va boshga endemik

turlarining gidrologik manbalar — soylar atrofidagi
migratsiyasi  xalgaro  metodikalar  asosida  kuzatib
borilmoqda.

3. Kompleks rivojlantirish dasturi (2026): Tuman

hokimligi va vazirliklar hamkorligida Nurotaning tabiiy
zaxiralaridan, jumladan, mineral buloglardan samarali
foydalanish bo'yicha jadal rivojlantirish dasturi tagdim
etildi.

4. “Yashil makon” umummilliy loyihasi doira-
sida Nurota tumanining tog* oldi hududlarida selga qarshi
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va eroziyani to‘xtatuvchi sun’iy o‘rmonlar — pistazor va
bodomzorlar barpo etilmogda.

5. Nurota soylari quyiladigan Aydar ko‘li ekotizimini
saglash uchun suvni boshgarish va baliq ovlashni tartibga
solish bo‘yicha hukumat garorlari gabul gilingan.

6. Hozirgi vaqtda Nurota oazisining ekologik
bargarorligini saglash nafagat mahalliy, UNESCO Butun
jahon merosi ro'yxatiga Kiritish va ularni gayta tiklash
bo'yicha xalqaro ekspertlar bilan maslahatlashuvlar davom
etmoqda.

Xulosa va takliflar. Olib borilgan geografik va gidro-
meteorologik tahlillar natijasida Nurota tizmasi relikt
ekotizimlarining  barqarorligini  ta’minlash  bo‘yicha
quyidagi xulosalarga kelindi:

1. Global iglim isishi sharoitida Nurota tizmasida
aridizatsiya jarayonlari jadallashmoqda. Haroratning +1.6
°C ga ko‘tarilishi va tog‘ buloglarining 30% gacha qurib
borishi relikt ekotizimlarni ingirozga yetaklovchi asosiy
gidrometeorologik omillardir.

2. Bahorgi gisqa muddatli, lekin juda kuchli
yog‘inlar tog‘ yonbag‘irlarida tuproq gqatlamini yuvib
ketmoqda va landshaftlar eroziyaga uchramoqda. Bu esa
gadimiy daraxt va butalarning tabiiy tiklanish imkoniyatini
cheklaydi.

Tizimni barqaror saglash bo‘yicha amaliy takliflar:

4+ Nurota tizmasining yuqori va o‘rta tog* qismlarida
mikroiglim va yer osti suvlari dinamikasini nazorat giluvchi
zamonaviy gidrometeorologik datchiklar va avtomat
stansiyalar tarmog‘ini kengaytirish.

4+ Tuproq erroziyasining oldini olish uchun tog*
yonbag‘irlarida maxsus terrasalash ishlarini olib borish va
hududga moslashgan relikt o‘simliklar plantatsiyalarini
(fito-melioratsiya) tashkil etish.

4 Inson ta’sirini (chorva boqish, daraxt kesish)
kamaytirish magsadida Nurota davlat qo‘rigxonasining
bufer (himoya) zonalarini kengaytirish va u yerda ekologik
turizmning bargaror modellarini joriy etish.
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WAYS OF REGULATING SAND AND GRAVEL EXTRACTION IN THE CHANNEL
OF THE QASHQADARYO RIVER THROUGH A DEM-DERIVED THALWEG LINE
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Madrimov Rajabboy Masharipovich — Doctor of Philosophy in Biological Sciences, Senior Researcher
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Tayanch so‘zlar: Qashqgadaryo daryosi, talveg chizig‘i, daryo o‘zani, qum-shag‘al qazib olish, o‘zan chuqurlashuvi,
qirg‘oq yemirilishi, sediment balansi, geomorfologik xavf, ekologik monitoring.

Rezyume. Magqolada Qashqadaryo daryosi o‘zanida talveg chizig‘ining geomorfologik ahamiyati hamda qum-shag‘al
gazib olish ishlarini tartibga solishdagi ilmiy-amaliy roli yoritilgan. Tadqiqot natijalari Qashqadaryo daryosi o‘zanidan
gum-shag‘al qazib olish jarayonlarini ekologik va geomorfologik mezonlar asosida baholashda talveg chizig‘idan muhim
indikator sifatida foydalanish zarurligini ko‘rsatadi.

KuaroueBble ciaoBa: peka Kamikanapbs, JTUHHS TajlbBera, pycio pekd, Mo0ObIYa Mecka W rpaBus, YriyOJleHHe pycia,
OeperoBas »po3us, OaaHC HAHOCOB, TEOMOP(OIOTHIECKUIT PUCK, SKOTIOTHYSCKUI MOHUTOPHHT.

Pe3ome. B cratne OCBCIICHBI FeOMOpq)OJ'IOFI/I‘IeCI(OG 3HAYCHUC JIMHWUHU TAJIbBEra B pyCJIC PCKU KamKaz[apbﬂ, a Takxe e€
HAYYHO-IIPAKTHUYCCKasd pOJIb B PEryJIMPOBaHUUN pa60T o ,Z[O6LI‘IG TIeCKa U rpaBus. PeSyanaTH HUCCJIICA0BAaHUA ITOKA3bIBAKOT
HCO6XOI[I/IMOCTB HCIIOJIb30BAHUA JIMHUU TAJIBBETA B KAYECTBC BAXXHOI'O MHAMKATOPA MPHU OLEHKE MPOLECCOB }106131111/1 IIeCKa
U TpaBHs U3 pycia peku Kamkanapes Ha OCHOBE HKOJIOTHUECKUX U TeOMOP(HOTOTHUECKUX KPUTEPUEB.

Key words: Qashgadaryo River, thalweg line, river channel, sand and gravel extraction, channel incision, bank erosion,
sediment balance, geomorphological risk, ecological monitoring.

Summary. The article highlights the geomorphological significance of the thalweg line in the channel of the
Qashgadaryo River, as well as its scientific and practical role in regulating sand and gravel extraction activities. The
research results show the necessity of using the thalweg line as an important indicator in assessing sand and gravel
extraction processes from the Qashgadaryo River channel based on ecological and geomorphological criteria.

Kirish. So‘nggi yillarda qurilish materiallariga bo‘lgan  muhim ahamiyatga ega. Talvegga yaqin joylarda olib
talabning ortishi daryo o‘zanlaridan qum-shag‘al qazib  borilgan qazish ishlari daryo o‘zanining tabiiy rivojlanish
olish hajmining ko‘payishiga olib kelmoqda. Daryo jarayonlarini buzishi mumkin [3].
o‘zanidagi noruda materiallar qurilish sohasi uchun muhim Qashqgadaryo daryosi viloyat hududidagi muhim suv
xomashyo hisoblanadi. Birog ularni ilmiy asoslanmagan  obyektlaridan biri bo‘lib, uning o‘zani bo‘yida qum-shag*al
holda gazib olish daryoning tabiiy gidromorfologik materiallari gazib olinadigan uchastkalar mavjud. Bunday
muvozanatiga salbiy ta’sir ko‘rsatadi [1]. hududlarda gazish ishlarining daryo o‘zani morfologiyasiga

Daryo o‘zanidan qum-shag‘al qazib olish natijasida  ta’sirini baholash muhim hisoblanadi. Aynigsa, qazish
o‘zan tubining chuqurlashishi, qirg‘oq yemirilishi, suv  maydonlarining talveg chizig‘iga nisbatan joylashuvini
oqimi yo‘nalishining o‘zgarishi va cho‘kindi balansining aniqlash daryo tubining chuqurlashuvi va qirg‘oq
buzilishi kuzatiladi. Aynigsa, gazish ishlari daryoning eng  yemirilishi xavfini oldindan baholash imkonini beradi [4].
past va faol oqim yo‘nalishiga yaqin hududlarda olib Zamonaviy GIS texnologiyalari va ragamli relyef
borilganda bu jarayonlar yanada kuchayadi. Natijada daryo  modellari daryo o‘zanidagi pastqam zonalarni aniglash,
o‘zani barqarorligi izdan chiqib, atrofdagi yer maydonlari, oqim yo‘nalishini baholash va talveg chizig‘ini ajratishda
infratuzilma obyektlari va qirg‘ogbo‘yi ekotizimlari xavf samarali vosita hisoblanadi. ArcGIS Pro dasturida DEM
ostida goladi [2, 7]. ma’lumotlari asosida gidrologik tahlillarni bajarish orqali

Daryo o‘zanining morfologik holatini baholashda talveg ~ daryo o‘zani bo‘yicha taxminiy talveg chizig‘ini aniqlash
chizig'i muhim geomorfologik indikator hisoblanadi. =~ mumkin. Ushbu yondashuv daryodan qum-shag‘al qazib
Talveg chizig‘i daryo o‘zani bo‘ylab eng past nuqtalarni  olish jarayonlarini geomorfologik mezonlar asosida
tutashtiruvchi asosiy oqim yo‘nalishini ifodalaydi. Shu baholash imkonini beradi [5, 6].
sababli u daryo tubining chuqurlashuvi, ogim energiyasi, Ushbu tadgigotning magsadi Qashgadaryo daryosi
sediment tashilishi va qirg‘oq yemirilishi xavfini aniqlashda  o‘zanida DEM ma’lumotlari asosida talveg chizig‘ini
—_—_________ e
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aniglash hamda ushbu chizigdan qum-shag‘al qazib olish
ishlarini tartibga solish va xavfli uchastkalarni baholashda
geomorfologik indikator sifatida foydalanish imkoni-
yatlarini asoslashdan iborat.

Tadqgiqot obyekti va metodikasi. Tadgiqot obekti
sifatida Qashqgadaryo viloyatining Qarshi tumanida ogib
o‘tgan Qashqadaryo daryosining (38°51'44.12"N, 66°
2'34.12"E) 10 km li hududi olindi. Ushbu hududda daryo
morfologiyasi qum va shag‘al qazib olish va hamda
antropogen va texnogen sabab sezilarli o‘zgargan. Shu
sabab daryo o‘zani chuqurlashganligi tahmin gilindi.

Qashgadaryo daryosi talveg chizig‘ini aniglash ArcGIS
Pro dasturida 30 m li (STRM GLO) ragamli relyef modeli
(DEM) asosida amalga oshirildi. Dastlab DEM ma’lumoti
tadqiqot hududi bo‘yicha tayyorlandi va undagi sun’iy
chuqurliklarni bartaraf etish uchun Fill amali bajarildi.
Shundan so‘ng Flow Direction vositasi yordamida suv
oqimi yo‘nalishi, Flow Accumulation vositasi orqali esa
oqim to‘planish zonalari aniqlandi.

Oqgim to‘planishi yuqori bo‘lgan piksellar Raster
Calculator yordamida ajratilib, daryoning asosiy ogim
yo‘nalishi hosil qilindi. Ushbu raster chiziq Stream to
Feature vositasi orqali vektor chiziq shakliga o‘tkazildi.
Keyingi bosqichda daryo yo‘nalishi bo‘ylab Generate
Transects Along Lines vositasi yordamida ko‘ndalang
kesimlar yaratildi.

Har bir transekt bo‘ylab Generate Points Along Lines
vositasi orgali nugtalar hosil gilindi va ushbu nugtalarga
DEMdan balandlik giymatlari Extract Multi Values to
Points vositasi yordamida biriktirildi. Natijada har bir nugta
uchun Elevation giymati olindi. Keyingi tahlilda har bir
transekt bo‘yicha eng kichik Elevation qiymatiga ega
nugtalar ajratilib, ular ketma-ket birlashtirish orgali
Qashgadaryo daryosining DEM asosidagi taxminiy talveg
chizig‘i hosil qilindi.

Tadgiqotning kamchiliki 30 m li DEM xarita yordamida
talveg chizig‘i topildi. DEM aniqligi sababli ayrim nuqtalar
pastqam karer yoki eski o‘zanga tushib qolishi mumkin.
Ushbu tadqiqotda aniqlangan talveg chizig‘i daryo tubining
haqgiqiy batimetrik talvegi emas, balki DEM asosida olingan
taxminiy gidromorfologik talveg chizig‘i sifatida talqin
gilinadi. 5 m li LIAR DEM orqali hosil gilingan talveg
chizig‘ining aniqligi yanada yuqori bo‘lishi mumkin.
Kelgusida ushbu tadqiqot masofadan zondlash bo‘yicha
yanada murakkab bo‘lishi uchun dastlabki ish sifatida
muhim ahamiyatga ega.

1-jadval. Tadgigot metodikasi

Qashqadaryo daryosi talveg chizig‘ini aniglash metodikasi

AreGIS Pro dasturida bajarilgan

B

asosiy bosgichlar

1-bosqich: DEM
3

2-bosgich: Fill
+

3-bosgich: Flow Direction
+

4-bosgich: Flow Accumulation
+

S-bosgich: Raster Calculator
+

TQ-JN - { 6-bosgich: Stream to Feature
; 3
75 7-bosgich: Generate Transects Along Lines
£3
“™oa,_ 8-bosqich: Generate Points Along Lines
£3

g - E’ﬁ 9-bosgich: Extract Multi Values to Points

@ Natija: keyingi bosqich uchun noqalarga Elevation qiymatlar brikti

iladi.
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Natijalar va muhokama. Daryo o‘zanlaridan qazish
ishlari ko‘payganligi sabab daryo chuqurlashuvi yuzaga
kelmoqgda. Bu holatda jahon standartlari asosida talveg
usuli keng qo‘llaniladi (1-rasm).

Chaktirish
———Yer 08t SUVi

1-rasm. Ogim ichidagi qazib olish uchun talveg chizig ‘i

Bunda gazish ishlari asosiy kanal qirg‘oqidan oqim
kanaligacha kamida 10 m masofada amalga oshirilishi
kerak. Ombor asosiy kanal qirg‘oqidan 30 m dan chapga
yoki o‘ngga uzoqroqda joylashgan bo‘lishi kerak. Qazish
yoki gizil chizigning minimal chuqurligi jahon standartlari
asosida tabiiy kanal talveg balandligidan 1 m balandlikda
bo‘lishi kerak (3-rasm). 3-rasmda ko‘rsatilgandek, ruxsat
etilgan maksimal gazib olish chuqurligi 1,5 m.

Ammo daryoning talveg chizig‘ini osonroq topish usuli
masofadan zondlash orgali topildi. ArcGIS Pro dasturida
DEM ma’lumotlari asosida Qashqadaryo daryosi o‘zani
bo‘yicha talveg chizig‘i ajratildi. Daryo yo‘nalishi bo‘ylab
hosil qilingan ko‘ndalang kesimlar asosida har bir
transektdagi eng past balandlik giymatiga ega nugtalar tan-
lab olindi. Natijada jami 156 ta talveg nuqtasi ajratilib, ular
ketma-ket birlashtirish orgali Qashgadaryo daryosining
taxminiy talveg chizig‘i hosil qilindi.
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Qashgadaryo daryost

2-rasm. Qashqadaryo daryosi o zanida DEM asosida
aniglangan talveg chizig ‘i va talveg nuqtalarining dengiz
sathidan balandlik giymatlari

Olingan natijalarga ko‘ra, talveg nuqtalarining balandlik
giymatlari daryo o‘zani bo‘ylab bosqichma-bosgich
o‘zgarib boradi. Xaritada ko‘rsatilgan balandlik giymatlari
taxminan 392—408 m oralig‘ida bo‘lib, ular har bir nuqtan-
ing dengiz sathidan balandligini ifodalaydi (2-rasm). Ushbu
giymatlar daryo o‘zanining nisbatan pastqam qismlarini
aniqlash imkonini berdi. Talveg chizig‘i asosan Qashqa-
daryo daryosi o‘zani ichidan o°tib, daryodagi asosiy oqim
yo‘nalishini aks ettiradi.




Talveg chizig‘ining ayrim joylarda egri-bugri shaklda
namoyon bo‘lishi daryo o‘zanining tabily morfologik
tuzilishi, qum va shag‘al qazish ishlari, burilishlar, pastqam
uchastkalar hamda o‘zan atrofidagi relyef farqlari bilan
bog‘lig. Shu bilan birga, ayrim keskin burilishlar DEM
ma’lumotlarining aniqligi, daryo o‘zani kengligi va
qazilgan yoki pastqgam hududlarning ta’siri bilan izohlanishi
mumkin. Chunki foydalanilgan DEM suv osti batimetri-
yasini to‘liq aks ettirmaydi, balki yer yuzasi relyefining
balandlik giymatlarini beradi. Shu sababli olingan talveg
chizig‘i haqiqiy batimetrik talveg emas, balki DEM asosida
aniqlangan taxminiy gidromorfologik talveg chizigi
sifatida baholandi. Bu talveg chizig‘ini masofdan zondlash
orgali oson usulda topish uchun ilk gadamlardan biri
bo‘lishi bilan tadqiqot o‘z ahamiyatiga egadir.

Natijalar shuni ko‘rsatadiki, talveg chizig‘i daryo o‘zani
bo‘yicha eng past nuqtalarni aniqlash, asosiy oqim
yo‘nalishini belgilash va daryo morfologiyasini tahlil
gilishda muhim indikator hisoblanadi. Aynigsa, daryo
o‘zanidan qum-shag‘al qazib olish maydonlarini
baholashda talveg chizig‘ining ahamiyati yuqori. Chunki
gazish ishlari talvegga yagin hududlarda olib borilganda
daryo tubining chuqurlashishi, ogim tezligining ortishi,
qirg‘oq yemirilishi va cho‘kindi balansining buzilishi xavfi
kuchayadi.

Natijaning ishonchligini Google Earth Pro dasturida
solishtirildi (3-rasm). Talveg nugtalari aynan daryoning
chuqur nuqtalariga to

3-rasm. Qashgadaryo daryosining hzorigi holati (2026-yil)

Shu nuqtai nazardan, Qashqadaryo daryosi bo‘yicha
aniqlangan talveg chizig‘i keyingi bosqichda qazish
maydonlarining xavflilik darajasini baholash uchun asos
bo‘lib xizmat qiladi. Talvegga yaqin joylashgan uchastkalar
yugori geomorfologik xavfli hududlar sifatida garalishi
mumkin. Bunday zonalarda qum-shag‘al qazib olish
ishlarini cheklash yoki to‘xtatish, daryo o‘zanining tabiiy
barqarorligini saqlash va qirg‘oq yemirilishining oldini
olish bo‘yicha monitoring ishlarini kuchaytirish magsadga
muvofiqdir.

Xulosa. Tadgigot natijalari va sxematik kesim tahlili
shuni ko‘rsatadiki, daryo o‘zanidan qum-shag‘al qazib olish
ishlari talveg chizig‘iga yaqin hududlarda olib borilganda
daryoning tabiiy morfologik muvozanati buziladi. Aynigsa,
gazish chuqurligi talveg sathiga yaginlashsa yoki undan
pastga tushsa, daryo tubining chuqurlashishi, qirg‘oq
yemirilishi, yer osti suvlari rejimining buzilishi hamda
ogim energiyasining ortishi xavfi kuchayadi.

1-rasmda ko‘rsatilganidek, gazish ishlari gizil chizigdan
pastga tushmasligi, ya’ni yer osti suvlari va talveg sathiga
zarar yetkazmasligi kerak. Agar gazish ishlari ushbu
chegaradan pastga davom ettirilsa, daryo o‘zani sun’iy
ravishda chuqurlashadi, suv ogimi gazilgan chuqurlikka
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yo‘naladi va natijada o‘zan barqarorligi izdan chiqadi. Bu
holat keyinchalik daryo bo‘ylarida jarlanish, qirg‘oqning
qulab tushishi va atrofdagi yer maydonlarining yemiri-
lishiga olib kelishi mumkin.

Shu sababli Qashqadaryo daryosi o‘zanida qum-shag‘al
qazib olish ishlarini talveg chizig‘i, qirg‘oqdan xavfsiz
masofa va maksimal ruxsat etilgan gazish chuqurligi
asosida qat’iy tartibga solish zarur. Talvegga yaqin, yer osti
suvlari sathiga ta’sir ko‘rsatuvchi hamda daryo tubining
chuqurlashishiga sabab bo‘luvchi uchastkalarda qazish
ishlarini to‘xtatish magsadga muvofiqdir.

Umuman olganda, daryo o‘zanidan noruda material-
larini qazib olishda asosiy mezon sifatida talveg chizig‘i
qabul qilinishi kerak. Talveg chizig‘idan pastga tushuvchi
yoki unga bevosita yaqin joylashgan gazish ishlari ekologik
va geomorfologik jihatdan xavfli hisoblanadi. Bunday
hududlarda gazish ishlarini cheklash, muntazam monitoring
olib borish va zarur hollarda gazilgan joylarni rekultivatsiya
qilish daryo of‘zanining tabiiy bargarorligini saglashga
xizmat giladi.

Qazib olish olish ishlari quyidagi konsepsiyalarga
asoslanishi lozim:

a) Qazib olish hajmi yillik tabiiy to ‘lish migdori asosida
ruxsat etilishi kerak.

Daryo har yili tabiiy ravishda qancha cho‘kindi olib
kelishi va to‘plashi asosida belgilanadi. Agar yillik to‘lish
11 ming m*® bo‘lsa, undan ortiq qazish daryo balansini
buzadi.

b) Qazish mumkin bo ‘Imagan mutlaq pastki balandlik
chegarasi belgilanishi kerak.

Daryo o‘zanida talveg chizig'i minimal sath etib
belgilanadi. Shu sathdan pastga qazish gat’iyan tagiqlanadi.
Bu talveg, yer osti suvlari va daryo tubining chuqurlashib
ketishini oldini oladi.

¢) Daryo ichidagi gazish usuli fagat bar skimming,
ya 'ni qum-shag ‘al barining ustki gismini sidirib olish bilan
cheklanishi kerak.

Bu usulda chuqur kovlanmaydi, faqat daryo o‘zanida
tabily to‘plangan qum-shag‘al qatlamining yuqori qismi
olinadi.

d) Qum va shag‘al barning quyi oqim tomonidagi
gismidan olinishi kerak.

Material barning yugori ogim tomonidan emas, balki
pastki ogim tomoniga yagin gismidan olinadi. Bu
daryoning tabily oqim yo‘nalishi va cho‘kindi tashilish
jarayoniga kamroq zarar yetkazadi.

e) Daryo ichidagi gazish ishlari imkon qgadar kichik
maydonda jamlanishi kerak.

Qazish ishlari daryo bo‘ylab targalib ketmasligi kerak.
Aks holda o‘zan bo‘ylab katta hudud buziladi. Ishlarni
cheklangan maydonda olib borish orqgali ekologik va
geomorfologik zarar kamaytiriladi.

f) Qum-shag ‘al qazib olishning yig ‘ilma, ya’'ni kumulya-
tiv ta’siri baholanishi kerak.

Faqat bitta karer emas, balki daryo bo‘yidagi barcha
qazish maydonlarining umumiy ta’siri hisobga olinadi.
Chunki alohida-alohida kichik ko‘ringan qazishlar birga-
likda daryo o‘zani chuqurlashuvi, qirg‘oq yemirilishi va
sediment defitsitiga olib kelishi mumkin.

g) Daryo o '‘zanining toshqin suviarini
gobiliyati saglanishi kerak.

Qazish ishlari daryo o‘zanining tabiiy oqim sig‘imini
buzmasligi kerak. Agar o‘zan noto‘g‘ri kovlansa, toshqin

o ‘tkazish
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paytida suv oqimi yo‘nalishi o‘zgarib, qirg‘oq yemirilishi k) Daryo ichidagi gazish ishlari fagat may-sentabr
yoki suv bosish xavfi ortadi. oylarida va qurug mavsumda olib borilishi kerak.

h) Uzog muddatli monitoring dasturi tashkil etilishi Bu davrda suv sathi odatda pastroq bo‘ladi, toshgin
kerak. xavfi kamayadi va daryo ekotizimiga ta’sir nisbatan kamroq

Qazish boshlanganidan keyin daryo holati muntazam  bo‘ladi. Yomg‘irli yoki toshqin mavsumida qazish daryo
kuzatib borilishi kerak. Masalan, talveg chuqurligi, qirg‘'oq  o‘zani barqarorligiga kuchli zarar yetkazishi mumkin.

yemirilishi, suv sathi, sediment to‘planishi va gqazilgan 1) Har yili daryo holati va o ‘zgarish tendensiyalari
joylarning o‘zgarishi har yili yoki mavsumiy baholanadi. bo ‘yicha hisobot tayyorlanishi kerak.

i) Daryoga mayda loyqa cho ‘kindilar tushishini Qazish ishlari natijasida daryo o‘zani qanday
kamaytirish kerak. o‘zgargani, talveg chuqurlashganmi, qirg‘oq yemirilganmi,

Qazish jarayonida mayda zarrachalar suvga aralashib, cho‘kindi balansi buzilganmi - bular har yili tahlil gilinib,
loygalikni oshiradi. Bu suv sifatiga, baliglar va suv  rasmiy hisobot shaklida mas’ul tashkilot yoki idora
ekotizimlariga salbiy ta’sir giladi. Shuning uchun qazish, tomonidan berilishi kerak.
yuklash va tashish jarayonlarida loyga targalishini Qashqadaryo daryosi o‘zanida qum-shag‘al qazib olish
kamaytirish choralarini ko‘rish zarur. ishlari talveg chizig‘i, ruxsat etilgan minimal balandlik

j) Suv bo'yida va daryo qirg‘og‘i yomida riparian  sathi va yillik tabily cho‘kindi to‘lish miqdori asosida
buffer, ya’ni himoya gqirg‘ogbo‘yi zonasi saqlanishi  tartibga solinishi lozim. Talvegga yaqin yoki belgilangan
kerak. “qizil chiziq”dan pastda olib boriladigan qazish ishlari

Daryo qirg‘og‘i bo‘ylab o‘simlik qoplami va tabily daryo o‘zanining chuqurlashuvi, qirg‘oq yemirilishi va
himoya zonasi buzilmasligi kerak. Bu =zona qirg‘oq sediment balansining buzilishiga olib kelishi sababli
yemirilishini kamaytiradi, suvni filtrlashga yordam beradi  bunday uchastkalarda qazish ishlarini cheklash yoki
va ekologik muhitni saglaydi. to‘xtatish magsadga muvofiqdir.
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DEMOGRAPHIC PROCESSES AND TERRITORIAL FEATURES
OF LABOR RESOURCE DEVELOPMENT IN THE SHURCHI DISTRICT
Mustafaev Tokhir Erkinovich — geological engineer
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Tayanch so‘zlar: aholining tabiiy harakati, aholi joylashuvi, jinsiy tarkibi, tug‘ilish, o‘lim, migratsiya jarayonlari,
mehnat resurslari, demografik o‘zgarishlar.

Rezyume. Maqolada Sho‘rchi tumani aholisining tabiiy harakati (demografik dinamikasi) hamda hududiy xususiyatlari
2010-2025-yillar davomida tizimli tahlil gilingan. Tadgiqotning asosiy e’tibori tug‘ilish va o‘lim ko‘rsatkichlarining
o‘zgarish dinamikasi, ularning ijtimoiy-igtisodiy, madaniy va ekologik omillari hamda sabablar majmuasiga garatilgan.
Tahlilda yuqori tug‘ilish darajasi, nisbatan past o‘lim ko‘rsatkichi va natijada tabiiy o‘sishning barqaror saqlanishi qayd
etilgan bo‘lib, bu holat tuman aholisining yosh tarkibi va oilaviy qadriyatlar bilan bog‘liq. Shu bilan birga, mehnat
resurslari holati va mehnat bozori talab-taklifi o‘rtasidagi o‘zaro bog‘liglik maxsus ko‘rib chigilgan: aholining jinsiy
tarkibi, migratsiya ogimlari (aynigsa, yoshlarning shahar va xorijga chigib ketishi) mehnat resurslarining sifati va migdorini
shakllantirishda muhim rol o‘ynashi aniglangan. Tadqiqot Sho‘rchi tumani kabi gqishloq hududlarida demografik
jarayonlarni chuqur tushunish va mintagaviy siyosatni shakllantirish uchun muhim empirik asos yaratadi.

KiroueBble cj10oBa. e€CTECTBEHHOE JABWXCHUC HACCIICHHSA, Pa3SMCIICHUEC HACCJICHUS, MOJIOBOM COCTaB, POXKIAACMOCTD,
CMEPTHOCTb, MUT'PALIMOHHBIE MPOLIECCHI, TPYAOBBIE PECYPCHI, AeMorpapuiecKue N3MEHEHHSI.

Pe3tome. B crarbe mpeicraBiieH CHCTEMHBIH aHalU3 €CTECTBEHHOTO BIDKEHHUS (AeMorpauyeckoil ITUHAMHUKH) H
TEPPUTOPUATBHBIX 0coOeHHOCTel Hacenenus [lypunnckoro paiiona B mepuoj ¢ 2010 mo 2025 rox. OCHOBHOE BHUMAaHHE B
HCCICAOBAHNN YJCJICHO NWHAMHUKE HN3MCHCHUA nokazarejiei POXKOAEMOCTH U CMCPTHOCTH, KOMIIJICKCY HX COIUAJIBHO-
9KOHOMHYECKHUX, KYJBTYPHBIX M JKOJIOTHYECKHX (AKTOPOB M MpHUYMH. B aHanm3e oTMeuyaeTcs BBICOKHH ypOBEHB
POXKAAEMOCTH, OTHOCUTEIIBHO HU3KHAHN YPOBECHb CMEPTHOCTU H, KaK CJCICTBHUEC, CTaOMIILHOE COXpaHCHHUEC C€CTECTBECHHOI'O
IpupocTa, 4TO CBA3aHO C BO3PACTHBIM COCTABOM HACCJICHUSA paﬁOHa U CEMEWHBIMU HICHHOCTAMMU. HpI/I 9TOM CII€EIIMAJIbHO
pacCMOTpPEHA B3aUMOCBA3b MCEKAY COCTOAHHUEM TPYHAOBBIX PECYPCOB MU CIIPOCOM Ha PBIHKE TpyJa: YCTAaHOBJICHO, 4YTO
MI0JIOBOI COCTaB HAaCEJIEeHUs, MUT'PAI[HOHHBIE IOTOKH (OCOOCHHO OTTOK MOJIOJICKH B TOPO/Ia M 33 TPAHHILY ) UTPAIOT BaXHYIO
poiib B (popMHUpOBAaHMM KadecTBa W KOJIMYECTBA TPYAOBBIX pecypcoB. MccnemoBaHue cO37aeT BaXKHYIO IMITMPUIECKYIO
OCHOBY JUIS I'NTyOOKOTO ITOHUMAaHUsI JIeMOTpaUuecKuX MPoLeccoB M (GOpMUPOBAHHS PErHOHAIBHON MOJIMTHKH B CEJILCKUX
paiioHax, Takux Kak lllypunHckuii paiioH.

Key words: natural population movement, population distribution, gender composition, birth rate, mortality, migration
processes, labor resources, and demographic changes.

Summary. This article provides a systematic analysis of the natural population movement (demographic dynamics) and
territorial characteristics of the Shurchi district for the period 2010-2025. The main focus of the study is on the dynamics
of changes in birth and death rates, their socio-economic, cultural, and environmental factors, as well as the complex of
causes. The analysis noted a high birth rate, a relatively low mortality rate, and as a result, a stable natural increase, which
is associated with the age composition of the district's population and family values. At the same time, the relationship
between the state of labor resources and labor market supply and demand is specifically considered: it has been established
that the gender composition of the population and migration flows (especially the outflow of youth to cities and abroad)
play an important role in shaping the quality and quantity of labor resources. The study provides an important empirical
basis for a deeper understanding of demographic processes and the formation of regional policy in rural areas such as the
Shurchi district.

Kirish. Surxondaryo viloyatining Sho‘rchi tumani - Demografik dividendni saglab qolish va migratsiya
O‘zbekistonning eng yuqori tabiiy o‘sish sur’ati saqlanib  ogimlarini boshgarish imkoniyatlarining yetarli darajada
golgan hududlaridan biri hisoblandi [4]. Tuman yuqori  baholanmasligi;
tug‘ilish darajasi, barqaror tabiiy o°sish va yoshlarning - Mehnat bozori talab-taklifi muvozanati buzilishi va
shahar hamda xorijga faol migratsiyasi bilan ajralib turadi.  qgishloq xo‘jaligi, xizmat ko‘rsatish sohasida kadrlar
Shu bilan birga, erkaklar ulushi ayollardan biroz yuqori  tangisligi;

(51,1 % ga yagin), hamda mehnat resurslari sifatining - [jtimoiy xizmatlar (ta’lim, sog‘ligni saqlash, pensiya
pasayishi kuzatilmogda. tizimi) yuklamasining oshishi;
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Yuqgorida qayd etilgan muammolarning hududiy
xususiyatlarini  chuqur o‘rganish, ularning vujudga
kelish sabablarini geografik tadgiqot usullari asosida
aniglandi.

Adabiyotlar tahlili. Surxondaryo viloyati aholisi
geografiyasi va demografiyasi mavzusi O‘zbekiston
geograf olimlari tomonidan ma’lum darajada o‘rganilgan.
Jumladan, A.Soliyev  (1990). Aholi  geografiyasi,
urbanizatsiya, mehnat resurslari va joylashuvini tabiiy-
xo‘jalik omillari bilan bog‘liq holda tahlil gilgan. Keyingi
ishlarida sanoat va bandlik masalalarini ham yoritgan.
A.Ro‘ziev (1996) “Surxondaryo viloyati” monografiyasida
aholi soni, joylashuvi, etnik tarkibi, tabiiy o‘sishi,
migratsiyasi va qishloq xo‘jaligi bilan bog‘liq demografik
jarayonlarni chuqur geografik o‘rgangan. A.Sattarov (2009)
Qishlog aholi manzilgohlarining soni, joylashishi, tarkibiy
tuzilishi va o‘zgarishlarini maxsus tadqiq etgan. Joylashuv
gonuniyatlarini (vodiylar, transport yo‘llari) ochib bergan.
X.Abdunazarov (2005) Sanoat (yengil va ozig-ovgat)
misolida  aholi  bandligi, mehnat resurslari  va
sanoatlashtirishning demografik jarayonlarga (migratsiya,
urbanizatsiya) ta’sirini o‘rgangan. R.Mo‘minov (2023-
2024) Zamonaviy demografik holat — aholi soni, o‘sish
sur’atlari, jinsiy-yosh tarkibi, migratsiya va tumanlar
kesimidagi farglarni statistik-geografik tahlil qgilgan.
Mavjud adabiyotlar ~ asosan  viloyat  darajasida
umumlashtirilgan bo‘lib, tumanning o‘ziga xos demografik
va geografik xususiyatlarini (aholi zichligi, migratsiya
jarayonlari, oila strukturasidagi o‘zgarishlar, etnik tarkib,
gishlog manzilgohlarining rivojlanishi) alohida tahlil
gilmagan [14,15,16].

Shunday qilib, Sho‘rchi tumani aholisi geografiyasi va
demografiyasi mavzusi hali yetarli darajada o‘rganilmagan
bo‘lib, mavjud tadqiqotlarning asosiy kamchiligi — viloyat
darajasidagi umumlashtirish va tumanga xos chuqur
hududiy-demografik tahlilning yo‘qligidir. Ushbu holat
mavzuning ilmiy va amaliy dolzarbligini yanada
oshiradi hamda yangi tadqiqotlar o‘tkazish zarurligini
ko‘rsatadi.

Tadgigot metodologiyasi. Tadgigot ishini amalga
oshirishda birlamchi ma’lumotlarni Surxondaryo viloyati
statistika boshqarmasi, hamda Sho‘rchi tumani pasportidan
olindi. ~ Shuningdek, tadgiqot  mobaynida  GAT
texnologiyalardan (ArcMap) foydanildi. Mazkur ishda bir
nechta tadqigot metodlari asos qilib olindi.

Ushbu tadgiqotda demografik jarayonlarni tahlil gilish
uchun statistik, kartografik, matematik-modellashtirish,
tagqoslash-tarixiy hamda sotsiologik-geografik yondashuv-
lar majmuasi qo‘llanilgan.

Natijalar. Sho‘rchi tumani aholisi dinamikasini 2010-
2025-yillar statistik ma’lumotlari asosida tizimli tahlil
qilinib, uning tabiiy harakati (tug‘ilish, o‘lim, tabiiy osish),
migratsiya jarayonlari va mehnat resurslari o‘rtasidagi
o‘zaro bog‘liglikni ilmiy jihatdan aniqlandi hamda
mintagaviy demografik siyosatni takomillashtirish uchun
empirik va metodik asos yaratildi. Sho‘rchi tumanining
1:50000 masshtabli MFY lar aholi zichligi xartasini
yaratildi. Sho‘rchi tumani uchun demografik barqarorlikni
ta’minlash, migratsiya oqibatlarini yumshatish va mehnat
bozori muvozanatini saqlash bo‘yicha ilmiy asoslangan
taklif va tavsiyalarni ishlab chiqildi.
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Asosiy qism. 2025-yilning 1-yanvar holatiga ko‘ra,
tumanda doimiy aholi soni 234,2 ming kishini tashkil etib,
yil boshidan 5,7 ming kishiga yoki 2,5%ga o‘sdi.
Umuman, aholi soni so‘nggi yillarda izchil o‘sib bormoqda.
Mazkur ko‘rsatkichga tabiiy omillar (tug‘ilishning
yuqoriligi, o‘limning kamligi, tabiiy o‘sishning yuqoriligi)
va iqtisodiy-ijtimoiy omillar (igtisodiy taraqgiyot, bandlik,

daromad miqgdori, ta’lim darajasi, sog‘liqni saqlash,
xizmatlar) ta’sir etadi.
1-jadval .
Doimiy aholi soni
2010-yil | 2015-yil | 2020-yil | 2025-yil
. |ulushi . |ulushi . |ulushi . |ulushi
soni [, soni |7 T soni o T soni (o
Jami
aholi [165,6/100,0 (184,5{100,0 208,5/100,0 p34,2(100,0
soni
shu
J‘g;‘r']‘?" 621|375 |67,2| 36,4 |73,7 353 (80,8 34,5
Shahar
QishloqL03,5| 62,5 117,3| 63,6 (L34,8| 64,7 153,4| 65,5

Manba: Sho‘rchi  tumani pasporti ma’lumotnomasi
asosida muallif tomonidan tuzilgan.

Sho‘rchi tumanida 2010-2025-yillarga nazar
tashlaydigan bo‘lsak shaharlashish 3 % ga pasayganini
ko‘rishimiz mumkin. Ya’ni, shahar aholisi 2010 - yilda
37,5 % ni tashkil etgan, 2025 — yilda esa 34,5 % ni tashkil
etib, aholining umumiy sonida shahar aholisining ulushi 3
% ga kamaygan. Tumanda 2025 — yil holatiga ko‘ra
shaharda aholining 34,5 % istigomat gilsa, qolgan 65,5 %
aholi gishlog joylarda yashamoqda. Bundan, asosiy aholi
gishloglarda istigomat qilib  kelayotganini  hamda
shahar aholisi sezilarli darajada kamligini ko‘rishimiz
mumkin [4].

Sho‘rchi tumanida 53 ta mahalla fuqarolar yig‘ini
(MFY) mavjud. 2025-yil

1-yanvar holatiga ko‘ra aholi soni bo‘yicha quyidagi
mahallalar yetakchilik giladi: Joyilma MFY — 9928 kishi,
Oliy Ximmat MFY — 6980 kishi, Oqqo‘rg‘on MFY — 6785
kishi, Tamaddun MFY — 6047 kishi. Ushbu mahallalar
tumanning demografik salohiyati yuqori hisoblanadi va
tuman umumiy aholisining 13-14 foizini tashkil etadi.
Aholi soni eng kam bo‘lgan MFYlar esa quyidagilar:
Tamshush MFY — 980 kishi, Bo‘ston MFY — 2 610 Kkishi,
G‘armaqo‘rg‘on MFY — 2757 kishi, Konobod MFY — 2813
kishi. Bu holat tuman hududida aholi zichligi notekis
tagsimlanganini ko‘rsatadi(2-rasm).

Tuman aholisining katta gismi gishloglarda (65,5 %)
yashayotgani inobatga olinsa, insonlarning turmush tarzi
bevosita qishloglarga bog‘ligligini ko‘rishimiz mumkin.
Shuningdek, gishlog joylarning yashash sharoiti shahar
joylarniki bilan deyarli bir xilligini alohida aytib o‘tish
joiz.

Tug‘ilish. 2024-yilda tug‘ilganlar soni 6981 Kishini
tashkil gildi va 2010-yilning shu davriga (4200 Kishi)
nisbatan 2781 kishiga ko‘paygan. Shunga mos ravishda
tug‘ilish koyeffitsiyenti 30,5 promilleni tashkil gilgan.




Him hdm jamiyet 326.2026

Sho'rchi tumani MFY lar aholi zichligi xaritasi
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2-rasm. Sho ‘rchi tumani MFY lar aholi zichligi xaritasi.
Manba: Sho ‘rchi  tumani pasporti ma’lumotnomasi
asosida muallif tomonidan yaratilgan.

So‘nggi yillarda Sho‘rchi tumani hududida aholi
dinamikasi tarkibida tug‘ilishlar soni barqaror o‘sish
tendensiyasini namoyon etmoqgda. Bu jarayon demografik
tranzitsiya nazariyasi asosida tushuntirilishi mumkin.
Bunda iqtisodiy o‘sish, sog‘ligni saqlash tizimining
yaxshilanishi va ijtimoiy siyosat tug‘ilish darajasini
rag‘batlantiruvchi omillar sifatida ko‘zga tashlanadi. Bu
ijjobiy o‘sishga bir qancha iqtisodiy-ijtimoiy omillar sabab
bo‘lmogda. Quyida ulardan asosiylariga to‘xtalamiz.

Birinchidan, mehnat migratsiyasining ta’siri. Sho‘rchi
tumani aholisining ko‘pchiligi xorijiy davlatlarda, masalan,
Rossiya va Qozog‘istonda mehnat faoliyatini yurituvchi
migrantlar bo‘lib, ularning yuborgan pul o‘tkazmalari
(remittanslar) oilalarning igtisodiy holatini yaxshilaydi [7].
Jahon banki va Xalgaro migratsiya tashkilotining
tadqiqotlariga ko‘ra, remittanslar oilalarning daromadini
oshirib, bolalar tarbiyasi va sog‘ligni saqlash harajatlarini
qoplaydi, bu esa tug‘ilish darajasini oshirishga yordam
beradi. Natijada, migrant oilalar ko‘proq farzand ko‘rishga
godir bo‘lmoqda, chunki iqtisodiy barqarorlik demografik
o‘sishni rag‘batlantiradi. Demografik tadqgiqotlarda bunday
holat  “migratsiya-fertility = bog‘lanishi” deb atalib,
rivojlanayotgan mamlakatlarda keng targalgan [6].

Ikkinchidan, sog‘ligni saqlash tizimining moderni-
zatsiyasi. Respublikamiz hukumati tomonidan amalga
oshirilgan “Sog‘lom ona va bola” dasturlari, vaksinatsiya
va perinatal xizmatlarning kengayishi natijasida chagaloglar
o‘limi darajasi keskin pasaygan [8]. Surxondaryo
viloyatida, jumladan, Sho‘rchi tumanida, bu dasturlar
gishlog klinikalarini modernizatsiya gilish orgali amalga
oshirilmogda. Natijada tuman bo‘yicha tug‘ilish darajasi
mamlakat o‘rtacha ko‘rsatkichidan yuqori bo‘lmoqda.

82

Uchinchidan, ta’lim darajasining oshishi va nikoh
yoshining yuqori bo‘lishi. Yuqorida ta’kidlanganidek,
yoshlarning oliy ma’lumot olish darajasi ortmoqda. Bu esa
nikoh yoshini o‘rtacha 25-28 yoshgacha ko‘tarib, nikohlar

sonini nisbatan kamaytirgan. Birog, bu salbiy emas,
aksincha, ijobiy tendensiya: demografik tadgigotlarda
(masalan, BMTning demografik hisobotlarida) oliy

ma’lumotli ayollarning fertility darajasi (ayol boshiga
farzandlar soni) past bo‘lsa-da, bolalar sifati (salomatlik,
ta’lim) yuqori bo‘ladi [9]. Sho‘rchi tumanida oliy ta’lim
darajasi o‘sishi (ayniqsa, qizlar orasida) oilalarni
rejalashtirilgan va sifatli farzand ko‘rishga undaydi,
natijada aholi o‘sishi barqaror va ijobiy xususiyatga ega
bo‘lmoqda.

To ‘rtinchidan,  hukumatning  ijtimoiy  siyosati.
O‘zbekistonning “Oilani qo‘llab-quvvatlash” va “Yosh
oila” dasturlari, shuningdek, bolalar nafaqalari va uy-joy
subsidiyalari tug‘ilishni rag‘batlantiruvchi mexanizmlar
hisoblanadi [10:116]. Bunday siyosatlar demografik
o‘sishni ta’minlab, mamlakatning iqtisodiy rivojlanishiga
hissa qo‘shmoqda, chunki yosh aholi mehnat bozori uchun
resurs bo‘lib xizmat qiladi.

Sho‘rchi tumanida 2010-2024 yillarda tug‘ilganlar soni
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3-rasm. Sho ‘rchi tumanida tug ‘ilganlar soni (yilda; kishi)
Manba: Sho ‘rchi  tumani pasporti ma’lumotnomasi
asosida muallif tomonidan tuzilgan.

O°‘lim. Demografik vaziyatning shakllanishida o‘lim
ham asosiy jarayonlardandir. O‘lim jarayoni aholining turli
yoshlarida juda ko‘p omillar ta’sirida sodir bo‘ladi.
Mutaxassislar o‘limga ta’sir etuvchi omillarni ularning
kelib chigishiga bog‘liq holda ikki guruhga: endogen va
ekzogen omillarga ajratadilar. Endogen omillar ichki
omillar ~ bo‘lib, inson organizmidagi  o°zgarishlar
(kasallanish, keksalik) bilan bog‘liq omillardir. Ekzogen
omillar esa tashqi omillar (urushlar, turli epidemiyalarning
tarqalishi, baxtsiz hodisalar, tabiiy ofatlar va h.k.) bo‘lib,
ular tashqi muhit ta’sirida sodir bo‘ladi. O‘lim jarayoni
ma’lum aholi guruhlarida, avlodlarda davlatlarda va jamiyat
taraqqiyoti bosgichlarida ijtimoiy-igtisodiy sharoitlarga
bog‘liq holda, inson hayotining turli davrlarida sodir
bo‘ladi [1:82-83].

Qayd etish lozimki, Sho‘rchi tumanida aholi o‘limining
soni kamayib bormoqda. Bu so‘ngi yillarda sog‘ligni
saqlash sohasidagi islohotlar samarasi o‘laroqdir. Birog, bu
jarayon viloyatning boshga tumanlariga nisbatan asta-
sekinlik bilan sodir bo‘lmoqda. Chunki, barcha aholini
tibbiy xizmat bilan yetarli darajada gamrab olishning
imkoniyati past. Demak, ba’zi holatlarda aholi ma’lum bir
sog‘ligni tiklash maqgsadida viloyat markaziga borishga
majbur hisoblanadi.
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Sho‘rchi tumanida 2010-2024 yillarda o‘lganlar soni
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4-rasm. Sho ‘rchi tumanida o ‘Iganlar soni
(vilda; kishi)
Manba: Sho ‘rchi  tumani pasporti ma’lumotnomasi
asosida muallif tomonidan tuzilgan.

Sho‘rchi tumani kabi qishloq hududlarda aholi
o‘limining soni so‘nggi yillarda barqaror kamayish
tendensiyasini namoyon etmoqda. Bu jarayon demografik
tranzitsiya nazariyasi asosida tushuntirilishi mumkin.
Bunda sog‘ligni saqlash tizimining modernizatsiyasi,
profilaktik tadbirlar va ijtimoiy-igtisodiy omillar o‘lim
darajasini pasaytiruvchi asosiy omillar sifatida ko‘zga
tashlanadi. Xususan, 2024-yilda Sho‘rchi tumani bo‘yicha
o‘lim holatlari soni 969 nafarni tashkil etgan bo‘lib, bu
2020-yildagi pandemiya cho‘qqisidagi 1036 nafardan biroz
kamaygan.

Bu ijobiy kamayishga bir gancha iqgtisodiy-ijtimoiy va
tibbiy omillar sabab bo‘lmoqda. Quyida ulardan eng
muhimlariga to‘xtalamiz.

Birinchi omil sifatida COVID-19 pandemiyasi davrini
inobatga olish lozim [11]. 2020-yilda pandemiya Sho‘rchi
tumani bo‘yicha o‘lim darajasini keskin oshirgan:
Pandemiya cho‘qqisida o‘lim sabablari orasida nafas olish
tizimi kasalliklari (shu jumladan COVID-19) ulushi 11,5%
ni tashkil etgan, bu umumiy o‘limni oshirgan. Surxondaryo
viloyatida pandemiya davrida tibbiy xizmatlarning gamrovi
cheklanganligi sababli, tuman aholisi ba’zan viloyat
markaziga borishga majbur bo‘lgan. Bu esa o‘limning
oldini olishni giyinlashtirgan. Ammo keyingi yillarda tibbiy
markazlarning kengayishi bu tendensiyaning kamayishiga
sabab bo‘lgan.

Ikkinchi  omil o‘lim sabablarining tahlili va
profilaktikasi [12]. Sho‘rchi tumanida o‘limning asosiy
sabablari quyidagilar: qon aylanish tizimi kasalliklari,
o‘smalar, nafas olish tizimi kasalliklari (pandemiya davrida
ko‘paygan), ovqat hazm qilish tizimi kasalliklari va baxtsiz
hodisalar, zaharlanishlarga to‘g‘ri keladi. Statistika
agentligi ma’lumotlariga ko‘ra, tumanda o‘lim sabablarini
kamaytirish uchun profilaktik skrininglar va ta’lim
dasturlari joriy etilgan. Demografik tranzitsiyada bu
omillar keksa yoshdagi aholida endogen sabablarga bog‘liq
bo‘lib, ta’lim va sog‘ligni saqlash orqali nazorat gilinadi
[4].

Migratsiya. 2024-yil holatiga ko‘ra tuman bo‘yicha
ko‘chib kelganlar soni 496 kishini, shu davr mobaynida
ko‘chib ketganlar soni esa 850 kishini tashkil qildi.
Mos ravishda, migratsiya qoldigi minus 470 kishini
tashkil etgan, 2010-yilning mos davrida minus 49 Kishi
bo‘lgan.
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5-rasm. Ko ‘chib kelganlar va ko ‘chib ketganlar soni,
(yilda; kishi)
Manba: Sho‘rchi  tumani pasporti ma’lumotnomasi
asosida muallif tomonidan tuzilgan.

Sho‘rchi tumanida 2024-yil hisobi bo‘yicha jami
aholining taxminan 3 % i migratsiyada ishtirok etmoqda.
Migratsiyada ishtirok etishda asosiy sabablardan biri
mehnat migratsiyasi bo‘lib, uning yo‘nalishi Rossiya
Federatsiyasi va Koreya Respublikasiga tomon bo‘lmoqda.
Yana bir e’tiborga molik jihati shundaki, migrantlar ichida
oxirgi yillarda o‘qish maqdsadida xorijga ketayotganlari
soni ortayotganidir [3]. Migratsiyada gatnashayotgan aholi
soni bo‘yicha Oliy Ximmat, Yalti, Joyilma va Oqqo‘rg‘on
mahallalari yetakchilik gilmogda. Qolgan mahallalarda
ko‘rsatkichlar bir-biriga deyarli yaqin bo‘lsa, Tamshush,
Zarbdor hamda Kushon mahallarida migrantlar miqgdori
nisbatan kamrogni tashkil etadi. Bunga sabab aholining
umumiy sonidir. Chunki hozirgi kunda migrantlari ko‘p
bo‘lgan mahllalarda umumiy aholi hajmi ham ko‘roq
hisoblanadi.

Muhokama. Dastlabki ma’lumotlarga ko‘ra, Sho‘rchi
tumanida iqtisodiy faol aholi soni 2021-yildan 2024-
yilgacha yugori darajada kamaygan. Agar 2021-yilda bu
ko‘rsatkich 85,6 ming kishini tashkil etgan bo‘lsa, 2024-
yilga kelib 81,4 ming Kkishigacha qisgargan. Lekin,
igtisodiyotda band bo‘lganlar soni deyarli o‘zgarishsiz
golgan — 2021-yilda 76,8 ming kishi bo‘lgan bo‘lsa, 2024-
yilda ham shu atrofda — 76,4 ming kishi ni tashkil gilgan.

Bu holat shuni anglatadiki, igtisodiy faol aholining
umumiy soni qisqargan bo‘lsa-da, bandlar sonining
kamaymasligi tumanda mehnat bozoriga nisbatan sezilarli
bo‘lganini ko‘rsatadi.

2021-yilda ishsizlar soni 8,9 ming Kkishi, ishsizlik
darajasi 10,3 % edi. 2024-yilga kelib esa ishsizlar soni 5,0
ming kishi, ishsizlik darajasi esa 6,1% gacha kamaygan.
Demak, so‘nggi to‘rt yil ichida ishsizlik darajasi 4,2 foizga
pasaygan. Bu, o‘z navbatida, Sho‘rchi tumanida bandlik
siyosatini yo‘lga qo‘yish, yangi ish o‘rinlari va mehnat
resurslarining ko‘proq iqtisodiy faol sektorlarga jalb
gilingani bilan bog‘liq.

Sho‘rchi tumanida iqtisodiy faol aholining kamayishi
ham kuzatildi. Bunga ta’sir ko‘rsatgan bir nechta omillarni
keltirish mumkin:

1. Yosh mehnat migratsiyasi — yosh va mehnatga
layoqatli aholining ishlash uchun xorijga, asosan Rossiya,
Qozog‘iston, Turkiya, Koreya va boshga davlatlarga chigib
ketishi.

2. Tug'ilishning kamayishi tug‘ilishning o‘ziga
xoslashuvi va mehnatga layogatli aholi sonining tabiiy
kamayishi.
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3. Ta’lim tizimidagi o‘sish — ko‘plab yoshlarning oliy v" Hududiy infratuzilma dasturi orgali vagtincha ish
yoki professional ta’lim muassasalarida o‘qishi, ya’ni  o‘rinlari yaratilishi;
vagtincha mehnat bozoridan chigib ketishi. v Kasb-hunar o‘qgitish markazlari orgali aholining
Sho‘rchi  tumanida iqtisodiy band aholining soniga  bandlikka biriktirilishi va boshqalar.
qaraydigan bo‘lsak, mehnat bozorining salohiyatini va Sho‘rchi tumanida bugungi kunda ishsizlikning

kichik tadbirkorlik faoliyatini anglatadi. Bu hududda asosan ~ kamayishi va bandligini ta’minlanligi bois iqtisodiy-
qishloq xo‘jaligi, savdo va xizmat ko‘rsatish, qurilish  ijtimoiy ko‘rstakichlar bir muncha yaxshilandi. Natijada,
sektori sohalari yaxshi rivojlangan. Bu sohalar, kichik va  tumanda aholi daromadi ko‘paydi, iste’mol bozori
o‘rta biznes sifatida faoliyat yuritadi, shuning uchun  kengaydi, yoshlar orasida ijtimoiy faollik ortdi va
iqtisodiy tebranishlarga nisbatan bargaror bo‘ladi [2]. gashshoglik darajasi kamaydi. Bu jarayonlar hududda

Xulosa. So‘ngi yillarda ishsizlik darajasi 10,3% dan  mehnat bozorini tartibga solish siyosatining to‘g‘ri yo‘lga
6,1% gacha kamayishi juda yuqori holatdir. Bunga quyidagi  qo‘yilganini ko‘rsatadi. Kelgusida esa bandligini hisobga

bir gancha jarayonlar sabab bo‘lgan: olish, ayollar tadbirkorligini rivojlantirish va kasb-hunar
v' Yangi ishlab chiqarish va xizmat ko‘rsatish o‘rganish natijasida bu rivojlanish tendensiyani davom
obektlarining ochilishi; ettirish mumkin.
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Tayanch so‘zlar: tabiiy resurslar, turistik foydalanish, turistik zichlik, ekologik bargarorlik, geografik qulaylik, integral
indeks.

Rezyume. Mazkur tadgigot Buxoro viloyatida tabiiy resurslardan turistik magsadlarda foydalanish samaradorligini
kompleks geografik baholash metodikasini ishlab chigishga bag‘ishlangan. Tadqiqotda tabiiy resurs salohiyati, turistik
foydalanish intensivligi, ekologik barqgarorlik hamda geografik qulaylik va infratuzilmaviy ta’minlanganlikni yagona
integral indeks asosida baholash taklif etiladi.

KiroueBble ci0Ba: NpUPOJHBIE PECYPCHI, TYPUCTCKOE MCHOIB30BAHUE, TYPUCTCKAs IUIOTHOCTh, 3KOJOTMYecKas
YCTOI\/'I‘II/IBOCTL, reorpa(blzmecxa;{ JAOCTYIIHOCTD, I/IHTeraJ'ILHHﬁ HHJICKC.

Pe3rome. VccienoBaHne MOCBAMICHO pa3pabOTKE METOAMKH KOMIDIEKCHOH reorpadudeckoii omeHKH 3()()eKTHBHOCTH
HCTIOJIB30BaHUS MPUPOTHBIX PECYPCOB B TYPUCTCKUX IEJISAX Ha TeppuTopuu byxapckoii obmactu. [Ipemmaraercs oleHHBaTh
B(I)Cl)eKTI/IBHOCTB Ha OCHOBC MHTCIPAJIbHOT'O MH/ACKCA, 06L€Z[I/IH$[}OH.I6FO NOTCHIHAI NPUPOAHBIX PECYpPCOB, MHTCHCUBHOCTDH
TYPUCTCKOTO HCIIOJIH30BAHUS, SKOJOTHICCKYIO YCTOHYMBOCTH, TeorpadUuecKyro AOCTYIMHOCTh W HH(PACTPYKTYpHYIO
00€eCIIeYeHHOCTb.

Key words: natural resources, tourism use, tourist density, environmental sustainability, geographical accessibility,
composite index

Summary. This study focuses on developing a comprehensive geographical methodology for assessing the efficiency
of natural resource use for tourism purposes in Bukhara Region. An integrated index is proposed to evaluate natural
resource potential, intensity of tourist use, environmental sustainability, geographical accessibility, and infrastructure
provision.

Kirish. Turizm taraqqiy etgani sari, turistik faoliyatning  geografiyasida hududning turistik salohiyatini aniglash
jadal rivojlanishi tabiiy resurslarga bo‘lgan antropogen  bilan bir qatorda, tabiiy resurslardan foydalanish
bosimning kuchayishi, suv va energiya sarfining ortishi,  samaradorligini hududiy va kompleks baholash masalasi
chigindilar hajmining ko‘payishi hamda ekotizimlar va  tobora muhim ahamiyat kasb etmoqda. Barqgaror turizmni
biologik xilma-xillikka salbiy ta’sirlarning yuzaga kelishiga  boshgarishda fagat turistlar soni, turistik daromad yoki
sabab bo‘lishi mumkin. Shu bois zamonaviy turizm infratuzilma ko‘rsatkichlarini hisobga olish yetarli emas.
geografiyasida hududlarning turistik salohiyatini aniglash ~ Tabiiy resurslarning mavjudligi, ulardan foydalanish
bilan bir gatorda, tabiiy resurslardan turistik magsadlarda intensivligi, ekologik holat, hududning geografik qulayligi
foydalanish darajasi va samaradorligini kompleks baholash ~ va resurslarni qayta tiklash imkoniyatlarini birgalikda
muhim ilmiy-amaliy vazifalardan biri hisoblanadi. Aynigsa,  hisobga olish zarur.
tabiiy resurslarning mavjudligi, ulardan foydalanish So‘nggi yillarda xalqaro miqyosda turizm barqarorligini
intensivligi, ekologik bargarorlik, geografik qulaylik va  o‘lchash uchun indikatorlar tizimidan foydalanishga e’tibor
infratuzilmaviy ta’minlanganlikni o‘zaro bog‘liq holda  kuchaymogda. BMT tomonidan ishlab chigilgan Turizm
baholash hududiy turizmni bargaror boshgarish uchun  barqarorligini o‘lchash (Measuring the Sustainability of
muhim metodologik asos yaratadi. Mazkur tadqigotning  Tourism (MST)) statistik yondashuvi turizmning iqtisodiy,
asosiy magsadi Buxoro viloyatida tabiiy resurslardan ijtimoiy va ekologik jihatlarini birgalikda o‘lchashga
turistik magsadlarda foydalanish samaradorligini tabiiy  garatilgan. Ushbu yondashuv turizm faoliyatining tabiiy
resurs salohiyati, turistik foydalanish, ekologik bargarorlik  resurslar va ekotizimlarga ta’sirini igtisodiy ko‘rsatkichlar
hamda geografik qulaylik va infratuzilma komponentlari  bilan birgalikda tahlil qilish imkonini beradi. Bundan
asosida kompleks baholash metodikasini ishlab chigishdan  tashgari tashkilot tomonidan taklif gilinayotgan barqgaror
iborat. turizmni baholash vositalarida tabiiy resurslarni muhofaza

Adabiyotlat tahlili va tadgiqot metodologiyasi. qilish, suv va energiyadan samarali foydalanish,
YUNEP (BMT ning atrof-muhit bo‘yicha dasturi) chigindilarni boshgarish, infratuzilma, turizmni
ma’lumotlariga ko‘ra, turizmning rivojlanishi suv, energiya,  rivojlantirish va hududiy boshqaruv kabi yo‘nalishlar
yer va boshga tabiiy resurslardan foydalanish hamda alohida indikatorlar orgali baholanadi. Bu holat turizm
chigindilar va issigxona gazlari migdorining ortishi bilan  barqarorligini bitta ko‘rsatkich orqali emas, balki bir
birga kechmogda. Shu sababli zamonaviy turizm nechta o‘zaro bog‘liq geografik, ekologik, iqtisodiy va
e A E—————— - ——————————
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ijtimoiy indikatorlar majmuasi orqgali baholash zarurligini
ko‘rsatadi.

Mazkur yondashuvning geografik tadgigotlar uchun
ahamiyati shundaki, tabiiy resurslardan foydalanish
samaradorligi hududlar bo‘yicha bir xil emas. Bir hududda
suv resurslari, rekreatsion landshaftlar yoki tabiiy
ekotizimlardan foydalanish imkoniyatlari yuqori bo‘lishi
mumkin, boshga hududda esa ekologik cheklovlar yoki
infratuzilmaning yetarli emasligi resurslardan foydalanish
samaradorligini pasaytirishi mumkin. Shuning uchun tabiiy
resurslardan foydalanishni hududiy differensiallashgan
holda baholash iqgtisodiy va tabiiy  geografiya
tadqiqotlarining muhim yo‘nalishlaridan biridir.

Buxoro viloyati mazkur muammoni tadqiq etish uchun
0‘ziga xos hudud hisoblanadi. Viloyat hududining katta
qismi Qizilqum cho‘li egallagan bo‘lib, unda cho‘l
landshaftlari, suv obyektlari, tabiiy muhofaza gilinadigan
hududlar va turizm uchun foydalanish imkoniyatiga ega
bo‘lgan tabiiy resurslar mavjud. Buxoro shahrining tarixiy
markazi UNESCO Butunjahon merosi ro‘yxatiga kiritilgan
bo‘lsa-da, viloyatning turistik salohiyati fagat madaniy-
tarixiy meros bilan cheklanmaydi. Viloyatda Jayron
ekomarkazi, Dengizko‘l, Qizilqum hududlari va boshqa
tabiiy obyektlar ekoturizm va tabiatga asoslangan turizmni
rivojlantirish uchun muhim resurslar sifatida namoyon
bo‘ladi.

Buxoro viloyati bo‘yicha olib borilgan so‘nggi
tadgigotlar asosan madaniy meros, GIS asosidagi turistik
marshrutlarni - optimallashtirish, turistik infratuzilma va
bargaror turizmni boshgarish masalalariga garatilmoqda.
Masalan, Kilichov va hammualliflarining 2026-yildagi
tadgiqotida Buxoro shahridagi 92 ta madaniy meros
obyektining fazoviy tagsimoti GIS yordamida tahlil gilinib,
K-means clustering, Shortest Path va Service Area usullari
orgali turistik marshrutlar optimallashtirilgan.

Shuningdek, Jafarova va hammualliflarining 2026-yilda
e’lon qilingan tadqiqotida Buxoroning tarixiy turizm
hududlarida ekologik, ijtimoiy va boshgaruv - ESG
komponentlarining bargaror turizm rivojlanishiga ta’siri
baholangan bo‘lib, tadqiqot natijalari ekologik, ijtimoiy va
boshgaruv omillarining bargaror turizm rivojlanishiga
ijobiy ta’sir ko‘rsatishini ko‘rsatgan.

Birog mavjud tadgigotlarning muhim gismi Buxoroning
madaniy merosi va turistik infratuzilmasiga yo‘naltirilgan
bo‘lib, viloyat tabiiy resurslaridan turizm magsadlarida
foydalanish samaradorligini hududlar kesimida kompleks
geografik indeks yordamida baholash masalasi yetarlicha
ishlab  chigilmagan. Aynigsa, tabiiy resurslarning
mavjudligi, ekologik holat, turistik foydalanish intensivligi,
geografik qulaylik va infratuzilmaviy ta’minlanganlikni
yagona integral indeksga birlashtirish zarurati mavjud.
Shu nugtai nazardan, ushbu tadgigotning ilmiy muammosi
Buxoro viloyatida tabiiy resurslardan turistik magsadlarda

foydalanish ~ samaradorligini  ifodalovchi ~ kompleks
geografik baholash metodikasining yetarlicha ishlab
chigilmaganligi bilan belgilanadi.

Muhokama va natijalar. Yugoridagi adabiyotlar

tahlili shuni ko‘rsatadiki, barqaror turizmni baholashda
indikatorlar va kompozit indekslardan foydalanish xalgaro
ilmiy amaliyotda keng rivojlangan. Biroq mavjud
yondashuvlarning aksariyatida turizm bargarorligi umumiy
igtisodiy, ekologik va ijtimoiy Ko‘rsatkichlar orqali
baholanadi. Tabiiy resurslarning mavjudligi — turistik
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foydalanish — ekologik bosim — hududiy qulaylik —
foydalanish samaradorligi zanjirini aynan geografik nugtai
nazardan birlashtiruvchi indekslar nisbatan kam.

Bundan tashqari, indekslarning ko‘pchiligi mamlakat
yoki yirik destinatsiya darajasida ishlab chigilgan.
Mahalliy hududlar masalan, viloyat va tumanlar
kesimida  tabiiy  resurslardan  turistik  foydalanish
samaradorligini baholash uchun moslashtirilgan indekslar
kamroq uchraydi.

Turizm bargarorligini mahalliy darajada baholash
masalasida Miller va hammualliflar (2014) indikatorlar
tizimini ishlab chigish va Delphi usuli orgali tadgiqot
indikatorlar tizimi turizmning mahalliy darajadagi ta’sirini
aniqlash, boshqaruv qarorlarini qo‘llab-quvvatlash va
barqarorlikni rejalashtirishda qo‘llanishi mumkinligini
ko‘rsatadi

Marinelloning tadgigotlarida indikatorlarni tanlash va
ularning ishonchliligini ta’minlash masalasiga ham katta
e’tibor berilgan. Zamonaviy adabiyotlar sharhida barqaror
turizm  indikatorlari  bo‘yicha mavjud tadqiqotlar
umumlashtirilib,  indikatorlarni  amaliy = monitoring
tizimlariga integratsiya qilish, geografik masshtab va
ma’lumotlar mavjudligi bilan bog‘liq muammolar hali ham
dolzarb ekanligi ko‘rsatilgan.

Blancas va Lozano-Oyola (2022) tomonidan ishlab
chigilgan SusTour-Index esa bargaror turizmni igtisodiy,
ekologik va ijtimoiy o‘lchamlardan tashkil topgan tizim
orgali baholaydi. Mazkur indeks 75 ta boshlang‘ich
indikatorni uchta asosiy o‘lcham — iqtisodiy, ekologik va
ijtimoiy komponentlarga birlashtiradi. Tadgiqot kompozit
indikatorlardan ~ foydalanish  turizm  barqarorligining
murakkabligini  yagona baholash tizimida ifodalash
imkonini berishini ko‘rsatadi.Bunday indekslar turizm
barqarorligini baholashda keng qo‘llanayotganini, biroq
indikatorlar o‘rtasidagi kompensatsiya darajasi — ya’ni bir
indikatorning past giymatini boshga indikatorning yuqori
giymati bilan goplash imkoniyati — indeks natijalariga
sezilarli ta’sir ko ‘rsatishi mumkinligini ko‘rsatgan.

Tadqiqot wuchun uch turdagi ma’lumotlardan
foydalanish taklif etiladi.

Statistik ma’lumotlar O‘zbekiston Respublikasi Milliy
statistika qo‘mitasi, Buxoro viloyati statistika ma’lumotlari
va tegishli davlat tashkilotlarining ochiq ma’lumotlaridan
olinadi.

Geografik ma’lumotlar GIS(GAT) muhitida tabiiy
landshaftlar, suv  obyektlari, muhofaza qgilinadigan
hududlar, turistik obyektlar va transport infratuzilmasining
fazoviy joylashuvini aniglash uchun ishlatiladi.

Ekologik va turistik ma’lumotlar esa tabiiy resurslardan
foydalanish intensivligi, turistik yuklama va ekologik
holatni baholash uchun qo‘llanadi.

Bunday ma’lumotlarni yagona indeksga birlashtirishdan
oldin wularning of‘lchov birliklari va yo‘nalishlari
moslashtiriladi. Kompozit indekslarda turli birliklarda
o‘lchanadigan indikatorlarni umumiy shkalaga keltirish
zaruriy metodologik bosgich hisoblanadi.

Indikatorlar tizimini shakllantirish.

Tadgiqotda tabiiy resurslardan foydalanish
samaradorligi to‘rtta asosiy komponent orqali baholanadi:

A. Tabiiy resurs salohiyati — NR

B. Turistik foydalanish — TU

C. Ekologik bargarorlik — ES

D. Geografik qulaylik va infratuzilma — Gl
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Indikatorlar quyidagi mezonlar asosida tanlanadi: samaradorligini hududiy va kompleks yondashuv asosida
1. Indikator  tabiiy  resurslardan  foydalanish  baholash zarurligini ko‘rsatadi. Tabiiy resurs salohiyati,
samaradorligini bevosita yoki bilvosita ifodalashi kerak. turistik foydalanish intensivligi, ekologik bargarorlik
2. Barcha tadqiqot birliklari uchun ma’lumot mavjud hamda geografik qulaylik va infratuzilmani yagona integral
bo‘lishi lozim. indeksga birlashtirish hududlar o‘rtasidagi farqlarni
3. Indikator aniq statistik yoki GIS ma’lumotlari bilan  aniglash imkonini beradi. GIS texnologiyalari va statistik,
ifodalanishi zarur. ekologik hamda turistik ma’lumotlardan kompleks
4. Bir xil mazmunni ifodalovchi indikatorlar haddan  foydalanish turizm rivojlanishining hududiy xususiyatlarini
tashqari ko‘paytirilmasligi talab etiladi. baholashga xizmat giladi. Mazkur yondashuv Buxoro
5. Indikator ma’muriy-hududiy birliklar bo‘yicha  viloyatida tabiiy resurslardan ogilona foydalanish,
xaritalanishi mumkin bo‘lishi kerak. ekologik barqarorlikni ta’minlash va turizmni hududiy

Xulosa. Tadgigot natijalari Buxoro viloyatida tabiiy jihatdan samarali rejalashtirish uchun ilmiy-metodik asos

resurslardan turistik magsadlarda foydalanish  yaratadi.
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Tasinu cy3aap: reorpadus, CYHbHI HHTEIUIEKT, reorpadyK TaAKUKOT, reorpaduk cyusuii unrenext (GeoAl), coxanap.

Pe3rome. ['eorpadmk MabIyMOTIapHH KalTa HILUIAII, TpaduK TaXJImi YTKA3WII, aXOOPOTHH OOIIKApHII Ba Teorpaduk
TaAKUKOTIAp TOoMpacuaa OOomIKa BasudaiapHu OakapHIll KeHT KaMPOBIIM Ha3apHi OMITUM Ba aMaliil Taxkpuda Tanad sTaji.
lapun ampaHaBWIA KyiIma TagKAKOT yCyJUlapu coinma Oyica-ma, yiaap MeXHAT Taixa0daH Oynn0, MabyMOTIapHU KaiTa
WImam camapagopiurd nact 6ymaan. 1y Omnan Oupra, KOMIBIOTED TEXHOJIOTHIIAPA WHCOH KOTHUTUB KOOWIHATIAPUHH
TAaKJIWA KWIKIITa UHTHJIAPpKaH, Tabuar KOHYHJIApUHU TS'/J'II/IK Ba MAHTUKAH yMYyMJIalTHupa OJ'IMaﬁ,I[PI. CYHLI/Iﬁ HUHTCJIIICKT Ba
MalllHa YPraHUIl TeXHOJIOTHsIIApH YOy HKKH MyaMMOTra XaM camapajiy €4uM Takiaud staau.

KaioueBble cioBa: reorpadus, HCKyCCTBEHHBIH MHTEIUIEKT, Teorpauyeckue HCCleloBaHus, TIeorpapuyeckuil
nckyccTBeHHBINH HTENNEKT (GeoAl), cy6aomeH.

Pe3tome. O0paboTka reorpadmueckix JaHHBIX, Tpaduueckas o0padoTka nHdGopManuy, ynpasieHue nHbopMalen u
JIpyTHe 3aa4qM reorpauyecKkux HCCIeI0BaHUN TPeOyIOT OOIIMPHBIX TEOPETHUECKUX 3HAHMH M NMPAKTHYECKOTrO OIIBITA.
TpaL[I/IHI/IOHHI)Ie METOABI PYYHOI'O UCCJICA0OBAHNUA CPABHUTECIBHO MMPOCTHI, OAHAKO OTJINYAIOTCH BBICOKOH pr):[OéMKOCTI)}O u
HU3KOH Bq)(i)eKTI/IBHOCTLIO 06pa6OTKI/I JaHHBIX. Bwmecte ¢ Tem KOMIBIOTEPHBIC TEXHOJOTHUH HCHBITBIBAIOT TPYAHOCTU B
HUMHUTAIUUM YCJIOBCUYCCKOI'O MBIIIJICHHUA MW HE CIIOCOOHBI B IIOJIHOM MEpe paluroOHaJIbHO 0606H.[aTB 3aKOHOMEPHOCTH
IIpUpOBbI. Texuomorun HUCKYCCTBCHHOI'O MHTCJIJICKTA U MAIIMHHOI'O O6y‘IGHI/I}I IIO3BOJIAKOT Bq)(i)eKTI/IBHO peuaTb 00e 3T
POOIEMEI.

Key words: Geography, artificial intelligence, geographic research, geographic artificial intelligence (GeoAl),
subdomain.

Summary. Geographic data processing, graphic processing, information management and other tasks in geographic
research require extensive normative knowledge and experience. Traditional manual research is simple, but the workload is
high and the data processing efficiency is low. However, computer technology struggles to imitate the human mind in
thinking, and it cannot reasonably generalize natural laws. Artificial intelligence and machine learning technology can
effectively solve these two problems.

Beenenne. 'eorpadust — 310 Hayka, KOoTOpas ONWCHI-  TpHpoOAOBendeckux 3angad [1]. Pazsurne GeoAl mossomser
BaeT 3eMiIr0 M e¢ HacelleHWe, B YaCTHOCTH CYIIy, MOPE M  HCIOJb30BaTh B TeorpadMuecKUX HCCIEIOBAHUIX IIpe-
atMoc(epy, pacrpelereHne >XMBOTHBIX M pPAaCTCHHH, a  HMMYIIECTBa TPaJUIMOHHBIX HCCIEIOBaHMH B o0yacTu
TaKXKe JeATENbHOCTh JIIOJEH B COOTBETCTBHHM C B3aMMO-  HCKYCCTBEHHOTO WHTEIUIEKTa, IPOBOJUMBIX B pPaMKax
CBSI3bI0 PA3IMYHBIX IPUPOJHBIX CHJI. DTa HaOJIofaTesbHass ~ KOMIBIOTEPHBIX HAayK. JTO JOCTHIaeTcs 3a CYET yCoBep-
U SMIIUpUYEcKas AWUCIUIUIMHA TOCTOSHHO PA3BHBAETCS C  INEHCTBOBAHHS KOJHYECTBEHHBIX METOJOB C ITOMOIIBIO
TOUYKH 3peHHs 3((EKTUBHOCTH HCCIEIOBAHUM M METOJOB  PEBOJIIOLMOHHBIX TEXHOJOTHH, BKIIOYAs MAIIUHHOE U TIy-
aHaIM3a JAaHHBIX: OHA NPOXOIWT IyTh OT TPAAWIMOHHBIX  OOKoe 00y4deHHe, BBHICOKOIPOHM3BOIUTEIHHBIC BBIUUCIICHUS
PYYHBIX HCCIIEOBAaHWHA B reorpadpuul K TEXHOJIOTHAM U 00paboTKy OosbImxX MaHHBIX [2]. DTa HOBas TEHACHITH
KOMMBIOTEPHOTO MOJICIIMPOBAHMS U Jajiee K TEXHOJIOTHSAM B HCCIICAOBAHIX, CBA3aHHAS C HCKYCCTBEHHBIM MHTEIUICK-

HCKYCCTBEHHOT'O HHTEIUICKTA. TOM, HMeeT oco0oe 3HaueHue Mg reorpaduueckux
OOcy:xaenne u pe3yJabTaThbl. WCCIEOBAaHUH B BIOXY OONBIIMX MAHHBIX, ITOCKOJIBKY
Hckycemeennviii unmennexm eceocpaguu  (GeoAl) —  Oonee 80 % AOCTYNHBIX NAHHBIX COJEPKAT MPOCTPaH-

3TO HOBas M MHOTooOeImaroImas o0J1acTh WCCIENOBaHMH,  CTBEHHYIO MH(popmanuio [3].

KOTOpasi 00beANHSIET UCKYCCTBEHHBIH MHTEIJUICKT C reorpa- Coyuanvuasn eceocpagpusa. ViccnenoBanus B oOiactu

¢uyeckoii HayKoW Juil pelleHus reorpa@uyueckux W COLMANbHOM reorpaduu NpPOBOAATCS B TECHOH B3amMo-
—_————. e
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CBSI3M C JAPYTMMH  TOApa3JellaMd  TyMaHHTapHOH
reorpadun, BKIIOYAsi MOBEACHUECKYIO reorpaduio, Topo-
CKyIo reorpa¢uio M dKoyormdeckyro reorpaguio. GeoAl
MIO3BOJISIET YBSI3aTh METOBI, UCIIOJIB3yEMbIC B TPAJHIINOH-
HBIX COIIMAIBHO-TOPOACKUX HCCIIEAOBAHUIX, C aHTPOIO-
TEHHOU M IPUPOJHON cpenod B TOPOJACKOM MPOCTPAHCTBE,
a TakKe ¢ HaOJI0JAaeMbIMU COLMANBHBIME SIBICHUSIMH [4].
GeoAl  ofbecrieunBaeT  BH3yaJM3alUMI0  COLMANBHBIX
W3MEHEHHH B TOPOJCKHX pailoHax; BBIABISATH PalOHBI
OeZHOCTH M yHaJgKa TOpPOJOB W W3y4aTh MOTCHIMAJbHBIC
¢daxtopsl, oOycnoBnuBalOmKe OETHOCTH;  OLCHUBATH
YPOBEHb COLMAILHOTO CMEUICHHs B JKMJIBIX paiioHax;
aHATM3UPOBATh COLUAIBHYIO CIIPABEIINBOCTh M BBIIBIATH
COLMAJIbHOE HEPABEHCTBO B BHIOOPE TPAHCIOPTHBIX
cpenctB; kpome Toro, GeoAl mo3BoNAeT OTCIICKHBATH
YPOBEHb OJIarOCOCTOSIHUS Pa3MUYHBIX COIHMATBHBIX IPYIII
[5]. bomee Toro, GeoAl cmocoOcTBYeT YIIpaBICHHIO
COLMAJBHBIMU OPTaHM3AIMAMH, a TaKXe pa3paboTke H
COBEPIIIEHCTBOBAHUIO roCy/AapCTBEHHOMN HOJINTHKH
MIOCPEJICTBOM M3YUEHHs COLMANbHBIX ceTeil [6]. Ero Takxke
UCMIONB3YIOT JJIsL  CONCHMCTBHS Y4YacTUIO TpaXIaH B
YyIipaBJICHUN TOPOAOM U IJIs TPOTHO3UPOBAHUA COIIUAIIBHO-
SKOHOMHMYECKUX YCJIOBUN B TOpoJCKUX paioHax. [logoOHO
HEKOTOPBIM HCCIICIOBAaHMSIM B OOJACTH IIOBEICHYECCKOH
reorpadun, GeoAl Taxke MpUMEHsSETCS AT MOHUTOPHHTA
1 MPOTHO3UPOBAHUS MPECTYNHOCTH B MUKpopaioHax [7].
Hakonen, GeoAl mo3BomsieT co3maBaTh HOBBIE HaOOPHI
JAHHBIX C TOYKM 3pEHUs CONHMANbHBIX Hayk. K HuM
OTHOCSITCS WHAEKC COLMAIbHOM YA3BHMOCTH M HHIEKC
ySI3BUMOCTH CPEICTB K CYLIECTBOBaHHIO. Brocienctuu
9TH TI0Ka3aTesid I[IMPOKO HCIOJB3YIOTCS B MEKAUCIH-

HJ'II/IHapHI)IX HUCCIICAOBAHUAX, cny>Ka OCHOBOﬁ JUIA
Oonee TIyOOKOr0 aHamM3a CONMATHLHO-dKOHOMUYECKUX
MIPOIIECCOB.

Honumuueckas 2eocpagus. 110 CpaBHEHHIO C APYTHMHU
noapazaenamMmu npuMmenenne GeoAl B momauTHueckon
reorpaii  OTHOCHUTEIFHO OTPAHWYCHO, YTO, BO3MOXKHO,
00yCTIOBJICHO KaUYeCTBCHHBIM XapaKTepOM HCCIICIOBAHUN B
9TOi oOmactn. B mocmenHuWe TOABI TaK)Ke NOSBIIIHCH
HekoTopele mprioxkerns GeoAl, ucmons3yromue Moaenn
00pabOTKH €CTECTBEHHOTO SA3bIKA JUIS aHAIIN3a COJCPIKAHUS
MOJIMTUYECKUX JIOKYMEHTOB, Ta3e€THBIX MyOJUKAWid |
JIOKYMEHTOB 10 IUIAaHHpOBaHWIO [8]; MOHHTOpPHHTra
OOIIECTBEHHOTO BOCHPHATHS TOJUTHUYECKUX WHUIUATHB
(Hampumep, KOHIEMIUNA «yMHOTO TOpPOa»); MPOTHO3HPO-
BaHUS KOPPYIIMU U PE3yJIbTATOB MPE3UACHTCKUX BHIOOPOB
Ha OCHOBE JIJAaHHBIX COLIMAJIbHBIX CETEH; ANl KOHKPETHBIX
COOBITHI WITH B OIpEIeIICHHBIX chepax (C UeNblo H3YICHUS
MOJMUTHYCCKUX TCHIACHIWN), PEIICHUS MOJUTHYCCKUX
BOINPOCOB, B TOM YHCII€ CBSI3aHHBIX C KpailHe NpaBbIMHU
cunamu [9]; a Takke MPOrHO3UPOBAHUS WIK MOJAETUPO-
BaHUS TOJIMTUYCCKON aKTUBHOCTHU (HAIpUMEp, MPEeIOTBpa-
IEHUSI TEPPOPUCTUYECCKUX HWHIUACHTOB). XOTS Takue
MpOrpaMMbl B OCHOBHOM OTPaHWUYMBAIOTCS pPaboTOH ¢
TeKCTaMH W KA4YECTBEHHBIM KOHTCHTOM, OHH JI€MOH-

CTpUpYIOT oOrpoMHbIi moteHiman GeoAl B cdepe
TIOJIMTUYCCKOI'O BIIMAHHUA.

Pecuonanvnas  ceocpagpus.  Ilockonbky — LeIbIO
peruoHaIbHON reorpapuu SIBIISIETCSI n3y4yeHue

B3aMMOJEHCTBHS PA3NUYHBIX KYyJIBTYPHBIX M HPUPOAHBIX
reoakTopoB B KOHKPETHOM MECTE€ WIH PErHOHAILHOM
nmaHamadre, a TakkKe CpaBHEHHE TaKMX Pa3IUuUi MEXIy
peruonamu, npumeneHue GeoAl B peruoHanbHOW reo-
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rpadud OTHOCHUTENLHO OTPaHUYECHO. DTO B 3HAYUTEIHLHOUN
CTEIICHN COOTBETCTBYET MCCIICIOBAHUSM B APYTHX MOApa3-
JIENCHNAX 3TOW MUCHUIIIMHBL. HecMOTps Ha MEXIUCIHII-
JIWHApHBI  XapakTep PETHOHATBHO-TEeOrpapUIECKUX
uccrnepoBannid, mnpuMeHerne GeoAl orpanmumBaercs
OIICHKON  pEermoHAaNBbHONH  IMPOMYCKHOW  CIIOCOOHOCTH,
PETHOHANBHOM YCTONUMBOCTH, PETMOHATIBHOIO PAa3BUTUS U
aHaJlN3a PETUOHANBHBIX HEPABEHCTB B TUIIOJIOTUH PAiOHOB
[10]. Pe3ymbrarhl 3TUX HCCIIEOBAaHMN IMOKa3bIBAIOT, YTO
nporpamMmbl  GeoAl  oOecriedunBaroT  BBICOKOTOYHEIE
pe3ynabTaThl MOAEIMPOBAHUSA NPU U3YUCHUU HEJIMHEHHBIX
B3aMMOCBSI3€M  MEXIy  MPOCTPAHCTBEHHBIMH  Xapak-
TEpPUCTUKAMHM W 3aBUCHMBIMH SIBICHHSAMH, a TaKKe IPH
MPUMEHEHNH 3TOTO TOAX0/Aa K CPaBHUTEIBHBIM HCCIIEHO-
BaHMAM B PA3IMYHBIX reorpaduaecKux KOHTEKCTax.

Teoepaghusa cenvckozo xozaiicmsa. I'eo-IW cranoBHUTCSA
BcE Ooiee BaKHBIM METOJOM B CEIbCKOXO3SHCTBEHHOU
reorpaduy, Ipeanaras HHHOBAI[MOHHBIC PELICHUS YHU-
KaJbHBIX MPOOJEeM, ¢ KOTOPBIMH CTaJKHBAIOTCA CEIbCKHE
paiionsl. OHO U3 OCHOBHBIX HAIIPaBJICHUH €ro HMpUMEHe-
HUSl — MOHUTOPHHT 3€MJICTIONIb30BaHUS U ypoKas, I1e TeX-
HOJIOTMM HCKYCCTBEHHOTO HHTEJUIEKTa HCIOJB3YIOTCA AJIS
oOecrieueHHs MPOJOBOJILCTBEHHON Oe3omacHoctn [11].
GeoAl Taxke UrpaeT KIIOYeBYIO POJIb B IUIAHHPOBAHUU U
PasBUTHH CENbCKOM HMH(PACTPYKTYphl MyTEM OLEHKH H
OTIpEZICTICHUsI MIPUOPHUTETOB HH(PACTPYKTYpHBIX IOTpeO-
HOCTEH, TakWX Kak CIIPOC Ha OOIIECTBEHHBIH TpPaHCIIOPT
[12]. D10 cnocobcTByeT OoJee CrpaBeIMBOMY U YCTOWYH-
BOMY Pa3BHTHIO CEIbCKHUX paioHOB. Kpome Toro, mepeno-
BbI€ AJITOPUTMBI MAITMHHOTO O0YYEHUs UCIIOIB3YIOTCS LIS
MOJICIUPOBAaHUS M MPOTHO3HPOBAHUS 3KOHOMHUYECKOIO
Pa3BUTHS CENBCKUX PAOHOB. DTH aHATUTHYECKHE TAHHBIC
MOMOTalT (GOpMHUPOBATh HONUTHKY U CTPATETUH Pa3BUTHS
CEJIbCKUX PAaliOHOB M pemaTh KIIOYEBBIEC IPOOIEMBI B CENlb-
ckux paiioHax. B nenom unTerpamus GeoAl B cenbckyro
reorpa¢io CocoOHa PEeBOIIONMOHM3UPOBATE 3Ty 007IaCTh,
npejasaras HOBble NEPCIIEKTHBBI M OCHOBAaHHBIE HA JAHHBIX
MOAXOMbI K yCTOWYNBOMY Pa3BUTHIO CEIBCKUX COOOIIECTB.

3akiioyenme. VCKycCTBEHHBI HWHTEIJIEKT SIBISETCS
OHOI M3 CTPaTeTHMYECKHX TEXHOJOTHH, IPHUIAIOMINX
HOBBI HMMITYJIbC PA3BUTHIO COBPEMEHHOH reorpaduu u
TypucTHyeckoii otpaciau. B reorpadun MU mnosbimaer
3¢ GeKTHBHOCTh 00PaOOTKM NPOCTPAHCTBEHHBIX TaHHBIX,
mo3BOJsIst  Oojiee  TIiIyOOKO  M3ydaTh TMPUPOAHBIE U
COLIMAIBHO-?)KOHOMHMYECKHE Tpolecchl. B mHIycTpun
TypU3Ma HCKYCCTBEHHBII HHTEUIEKT IIMPOKO HCHOJB3Y-
€TCsl AJIs PEeIlIeHHs] TAKUX BAYKHBIX 337a4, KaK MPOTHO3UPO-
BaHUE TYpPUCTUYECKOTO CIPOCa, ONTHUMHU3ALUS MapLIPyTOB,
IpeJOoCTaBlICHHE NEPCOHATU3UPOBAHHBIX YCIYT TYPUCTaM U
3QQeKTUBHOE yIpaBIeHHE TYPUCTUUYECKUMH HaIpaBie-
HUSIMU.

Pa3zButne reorpad)uueckoro HMCKyCCTBEHHOTO HMHTEII-
nekta (GeoAl) ycwimBaeT WHTETpalyio reorpadpuu u
TypHU3Ma, 3aKJIafbIBasi OCHOBY JJIS TIOSIBJICHUS TAKMX HOBBIX
HAyYHBIX HAIlPaBICHMH, KaK «yMHBIH TYpHU3M», «IIU(PpPOBOE
TypUCTUYECKOE MPOCTPAHCTBO» U «YCTOWYMBOE Pa3BUTHE
Typusmay. IloaTomy B OyayIieM HIIMPOKOE HCIIOIB30BaHHE
TEXHOJIOTHH HMCKYCCTBEHHOTO WHTEJUIEKTAa B OTPACIEBBIX
ucciIeoBaHMAX B oOiacTu reorpadguu M Typusma Oyner
paccMaTpuUBaTbCs HE TOJIBKO KAaK CPEACTBO IOBBILIICHHUS
5QQEKTUBHOCTH HAy4YHBIX HWCCIEJOBAaHMH, HO M Kak
KJII04eBOM (DakTOp YKpeIuieHHus KOHKYPEHTOCIIOCOOHOCTH
TypUCTUYECKOH OTpaciu.
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PA3BUTHUE U OCOBEHHOCTHU PASMEIIEHWSI CUCTEMBbI
OBPA30BAHUS BT'OPOJE HYKYC
Caynen Epxun6aii IlonaroBuy — accucmenm npenooasamens
Hyxycekuii 2ocyoapcmeennulii nedazo2uieckuii uHCmumym umenu Axrcunusiza

DEVELOPMENT AND FEATURES OF THE EDUCATION SYSTEM LOCATION
IN THE CITY OF NUKUS
Saliev Erkinbay Polatovich — assistant teacher
Nukus State Pedagogical Institute named after Ajiniyaz

Tayanch so‘zlar: aholiga xizmat ko‘rsatish, maktabgacha ta’lim, bolalar soni, maktabgacha ta’lim tashkilotlari,
umumiy o‘rta ta’lim, o‘quvchilar soni, o‘rta-maxsus kasb-hunar va oliy ta’lim, student, o‘qituvchi, xizmat ko‘rsatish

radiusi, shaharsozlik normalari va goidalari.

Rezyume. Maqgolada Nukus shahrida maktabgacha, maktab, o‘rta-maxsus kasb-hunar va oliy ta’lim tizimining
tashkillashtirilishi, hududiy joylashuv xususiyatlari ochib berilgan.

KiroueBble cjioBa: 06CJIy>I<I/IBaHI/I$1 HAaCCJICHUA, JOUIKOJbHOC O6pa30BaHI/Ie, KOJINYECTBO ,ueTeﬁ, JOIIKOJIBHBIC 06pa30-
BaTeJbHBIE OpPraHU3alMU, O0Ilee cpeaHee oOpa3oBaHHE, YHCIO YUAIMXCS, CPeAHee-CIeIHaNbHOe MPOPECCHOHAILHOE U
BBICHICC 06paSOBaHI/Ie, CTYACHT, IPCIIOAaBaTCIib, paanycC O6CJ‘Iy)KI/IBaHI/I$I, I'padoCTPOUTECIIBHBIC HOPMBI U IIpaBUJIa.

Pe3ome. B cratne pacKkpbiTa OpraHu3anus CUCTCMbl JOIIKOJIBHOI'O, IIKOJBHOT'O, CPEAHCTO HpO(i)eCCI/IOHaJ'ILHOFO u
BEICIIIEr0 00pa3zoBaHus B ropojie Hykyce, 0cOOEHHOCTH TEPPUTOPHATLHOTO Pa3MEIICHNS.

Key words: public services, preschool education, number of children, preschool educational organizations, general
secondary education, number of students, secondary specialized vocational and higher education, student, teacher, service

radius, urban planning norms and rules.

Summary. The article describes the organization and distribution of the preschool, school, secondary vocational and
higher education system in the city of Nukus, the features of territorial distribution.

Kirisiw. Qaraqalpagstan Respublikasimin  paytaxti
Nokis qalasinin zamanagoy, siyasiy, ekonomikaliq jaqtan
rawajlangan dawiri onmin madeniy ham ilim orayi
sipatindagi infrastrukturast songi on jil ishinde judéa joqari
patlerde guzetildi. Btigingi kuni qalanin korkine korik
bagishlap turgan imaratlar garezsizlik jillarinda boy tikledi,
barlar1 zamanago6y usilda qayta rekonstrukciyalandi.

Qalada 9 joqart oqiw orni, 55 uliwma bilim beriw
mektepleri, 268 mektepke shekemgi bilimlendiriw
makemeleri, sonnan: 63 i mamleketlik mektepke shekemgi
bilimlendiriw sholkemleri, 205 i mamleketlik emes, 2
akademiyaliq licey, 2 kasip-O6ner kolledji, 2 kasip-oner
mektebi, 8 texnikum, 10 joqart oqiw orni, 1 orayliq kép
tarmaqli  poliklinika, 12 shanaraq poliklinikasi, 17
emlewxana, 3 teatr, 6 muzey, 5 madeniyat ham dem ahiw
baglari, 15 sport maydanshalari, 1 stadion ham 2 sport zal
bar [5].

Nokis qalasmin turaql xalqnin san1 2026-j11 1-yanvar
jagdayr boymsha 349,4 min adam bolip, 2025-jildin
l-yanvariman 4,7 mm adamga yaki 1,4 % ke osken.
Xahqtih tigizhgr 1 km? jerge 1588 adamdi qurayd.

2026-jildin 1-yanvar jagdaymna bola Qaragalpagstan
Respublikasimin xalq1 2 053,2 min adamdi, qala xalqi
bolsa 999,5 min adamdi qurap, Nokis qalasinda respublika
xalqnin 17 % 1, qala xalqinin bolsa 35 % i jasaydi [8].

2026-jildin  1-yanvar jagdaymna bola respublikada
1031,4 mun erkekler, 1 021,7 min hayallar jasap, Nokis
qalasinda respublikadag: erkeklerdin 16,7 % i, hayallardin
bolsa 17,3 % i jasayd1 (1-keste).
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1-keste. Qaraqalpaqstan Respublikasi ham
Noékis galasinin turagh xahqg sam
(2026-jildin 1-yanvar jagdayi boyinsha)

Avma Jami xaliq Sonnan:
ymaq sant erkekler hayallar
Qaragalpagstan 1021
Respublikasi 2053173 1031441 732
Nokis galasi 349 392 172 710 176 682
Procentte, % 17% 16,7 % 17,3 %

Keste Qaraqalpaqgstan Respublikasi Statistika basqar-
mas1 magliwmatlari tiykarinda avtor tarepinen duzilgen [8].

Materiallar ham wusillar. Bul magqalada tiykarinan
geografiyaliq  salistinw, kameral, aymaqliq analiz,
statistikaliq-matematikaliq metodlardan paydalanild.

Adebiyatlarga shohw. Socialliq tarawlar, sonin
ishinde =xi1zmet korsetiw tarawlart boyinsha
ilimiy izertlew jumislar1 Abramov M.A., Alekseev
A.l., Kovalev S.A., Tkachenko A.A., Pokshishevskiy
V.V., Merkusheva L.A., Belenskiy V.R., Vaytekunas S.,
Manak B.A., Rutgayzer V.M., Nikolskiy 1.V.,
Kalmutskaya E.l., Rodoman B.B., Luxmanov D.N.,
Florya S.I. ham basqa ilimpazlar tarepinen amelge
asirilgan. Qaraqalpaqstan Respublikasi xalqinin rawajlaniw
ozgeshelikleri ham ogan xizmet korsetiw maselelerin
K.Rzaev, T.Tadjimov, E.Umarov, G.Utepova, G.Xodjaeva,

G.Bekbulatova, Z.Abdalova, V.Tatibaeva, M.Oteuliev,
K.Uzakbaev ham.t.b. ilimpazlar tyrengen.
Talqilaw  ham natiyjeler. Mektepke shekemgi

bilimlendiriw. Mektepke shekemgi bilimlendiriw Gzliksiz
bilimlendiriwdin baslangish buwini esaplanadi. Ol balanin
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salamat ham rawajlangan shaxs bolip qaliplesiwin
tdmiyinlep, oqiwga bolgan qizigiwshiligin arttirip, sistemali
oqitiwga tayarlap baradi. 6-7 jasqa shekem bolgan balalar
mektepke shekemgi bilimlendiriwdin mamleketlik ham
mamleketlik emes makemelerinede ham shanaraqlarda
amelge asiriladi. Mektepke shekemgi bilimlendiriwdin
magseti — balalardi mekteptegi oqiwga tayarlaw, olardi
salamat, rawajlangan, jetik insan sipatinda qaliplestiriw,
gabiletlerin aship beriw, oqiwga, sistemali bilimlendiriwge
bolgan qizigiwshiligin tamiyinlew bolip esaplanadi.

Mektepke shekemgi bilimlendiriw  makemeleri
Ozbekstan Respublikasindagi bilimlendiriw makemelerinin
tari bolip, turli bagdardagi mektepke shekemgi bolgan
dawirdegi uliwma bilim beriw bagdarlamalarin amelge
asiradi. Mektepke shekemgi bilimlendiriw makemeleri 2
jastan 7 jasqa shekem bolgan balalardi tarbiyalawdi,
oqitiwdi, qadagalawdi, bagiwdi hadm salamatlastiriwdi
tamiyinleydi [7].

Ozbekstan Respublikas1 Prezidentinin 2017-jili 30-
sentyabr sanesinde qabil etilgen “Mektepke shekemgi
bilimlendiriw ministrligin sholkemlestiriw haqqinda”g1 PQ-
3305 sanlt qarar1 gabil etildi [2]. Bul garardin tiykarinda
song1 jillarda respublikamizda képlegen jana mektepke
shekemgi bilimlendiriw sholkemleri 6z jumislarin basladi.

2025-jildin  1-yanvar jagdaymma qaraganda, Nokis
qalasinda mektepke shekemgi bilimlendiriw jasindagi (3-7
jaslt balalar) balalardin san1 22 882 quragan bolip, sonnan
20 580 bala mektepke shekemgi bilimlendiriw sholkem-
lerine qamtip alingan. Bul bolsa Nokis qalasinda 3-7 jas
araligindagr balalardin  89,9% 1 mektepke shekemgi
bilimlendiriw sholkemlerine qamtip alinganligin korsetedi.
Olarga qala boyinsha jami 268 mektepke shekemgi bilim-
lendiriw sholkemi xizmet korsetip kelmekte. Mamleketlik
MSHBM 63 bolip, sonnan 60 1 Qaragalpagstan
Respublikast Mektepke shekemgi ham mektep bilim-
lendiriwi  ministrligi quraminda, 3 ewi har quyl
mamleketlik makemelerge qarasli. Mamleketlik MSHBM
lerinde 14 112 bala qamtip alingan bolip, Nokis qalasindagi
barliq bagshalarga qamtip alingan balalardin 68,6 % in
quraydi. Mamleketlik emes MSHBSH lardin san1 205 ti
qurap, sonnan 25 i jeke, 21 i mamleket jeke sheriklik, 162
si  shanaraqliq  mektepke shekemgi  bilimlendiriw
makemeleri bolip esaplanadi. Mamleketlik emes MSHBSH
larda 6468 bala tarbiyalanip, bular barliq bagshalarga
gamtip alingan balalardin 31,4 % in quraydi (2-keste).

2-keste. Qaraqalpaqstan Respublikas1 ham Nokis
qalas1 mektepke shekemgi bilimlendiriw shélkemleri
haqqinda maghwmat
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Mamleket- MShBSh sani 502 63
lik Qamtip alingan
MShBSh balalar sant Sz dedi
MShMBM| MShBSh 496 60
garama- sani
gindag Qamtip
alingan 89 283 13 894
s balalar san1
oA My likeme | MShBSh 2 5
-lerge sant
qarash Qamtip
alingan 319 218
balalar san1
Mamleket- MShBSh sani 1286 205
lik emes Qamtip alingan
MShBSh balalar san1 St e
Jeke MShBSh 25 99
sani
Qamtip
alingan 1245 1220
balalar san1
MJSH MShBSh 111 21
sani
Sonnan Qamtip
alingan 9 707 1772
balalar san1
Shanara | MShBSh 1150 162
qhq sani
Qamtip
alingan 29 279 3476
balalar san1
Keste  Qaraqalpaqstan ~ Respublikasi Statistika
basqarmast magliwmatlar1 tiykarinda avtor tarepinen
duzilgen.
MSHBM  menen qamtip aliwda wus1 tardegi
makemelerdin  xizmet korsetiw radiusida  dhmiyetli

korsetkish esaplanatugmim atap otiw kerek. Ozbekstan
Respublikast “Qala qurilisi normalari ham qagiydalar
(QNQ 2.07.04-2019) (Awi1l xojalig1 karxanalar1 aymaglarin
arxitekturaliq rejelestiriw ham sholkemlestiriw)” madeniy-
agartiwshiliq ham sawda-turmisliq xizmet korsetiw
tarmagin sholkemlestiriw béliminin 7.14-bantinde elath
punktlerde madeniy-agartiwshilig ham sawda-turmishq
xizmetlerdi  korsetiwshi  karxanalar ham makemeler
tarmagimin jaylasiwi bar obektlerdin bunday obyektlerge
mutajlikti esapga algan halda islengen analiz tiykarinda,
ozine tan milliy 6zgeshelikler ham qaliplesken dastarlerdi
esapqa algan halda sheshiliwi kerek ekenligi korsetilgen
(Qala qurilist normasi). Ust jagman, mektepke shekemgi
bilimlendiriw sholkemleri (baqsha-yaslilar) xizmet korsetiw
radiuslar1 har bir awilliq elathh punkttin 30 minut ishinde
piyada jetip bariw mumkin bolgan jerinde, 500-750 metr
radiusta jaylastirilgan1 magsetke muwapiq. Bul jagday
qalaliq awilliq elatli punktler kesiminde de 6zgeshelenedi.
Maselen, qalaliq jerlerde xizmet korsetiw radiusi 300 metr,
awillig jerlerde 500 metr boliw1 qagiyda sipatinda
keltirilgen [3].

Otkerilgen izertlewlerimiz natiyjesinde, Qaragalpagstan
Respublikas1 paytaxti Nokis qalasi ham Nokis rayoninda
MSHBMlerinin  xizmet koérsetiw  radiust  amiglandi.
Aniglawda:




/ AST

n

R = x1000 [4; 153-b.]
formulasinan paydalanildi.
Bul jerde, RS = xizmet kérsetiw radiusi;
AST =belgili turdegi makemelerdin xizmet korsetiw
areali;
n = belgili trdegi x1zmet korsetiw makemeleri san;
1000 = kilometr esabinan metrge 6tiw korsetkishi.
Nokis qalasinin maydami 220,0 kv.km.ge ten bolip,
galada 2025-j11 1-yanvar jagdayma bola 268 MSHBSH
jumus alip baradu.

Demek,
VAS V220 14,8
RST = - - ~ 0,055 x 1000 = 55
n 268 268 00X

Nokis qalasinda MSHBM lerinin xizmet korsetiw radiusi
55 metrge ten.

Song1 jillarda bunday jagday tiykarnan jeke menshik
ham shanaraqliq MSHBM esabinan jiz bermekte.

Ulwma orta bilimlendiriw. Ozbekstan Respublikasinin
"Bilimlendiriw  haqqinda"gi  Nizamimm  5-statyasinda
"Jinis1, rasasi, milleti, tili, dini, socialliq kelip shigiwi,
isenimi, jeke ham socialliq darejesine qaramastan, har
kimge bilim aliwga ten huqiqlar kepillenedi," delingen [1].

Ulwma orta bilimlendiriwdin maqseti oqiwshilard
madeniy ham turmishq, xaliq xojaligimin trli tarawlarinda
xizmet korsetiw ushin zarar bolgan ilim tiykarlarinin
sistemali  bilimleri, sheberlik ham konlikpe menen
qurallandiriwdan hamde arnawli bilimlendiriw (kasip-o6ner,
texnikaliqg, orta, jogar1) imkaniyatin jaratiwdan ibarat.

Ozbekstanda majburiy, biypul, maddeti 11 jildan ibarat
bolgan uliwma orta bilimlendriw sistemasi bar bolip, ol
baslangish (1-4-klaslar) ham (5-11-klaslar) bilimlendiriwge
bolinedi.

Baslangish bilimlendiriw uliwma orta bilim aliw ushin
zarur bolgan bilim ham koénlikpenin, sawatliliq tiykarlarinin
qaliplestiriliwine bagdarlangan. Birinshi klasqa balalar 6-7
jastan qabil etiledi [6].

2025-2026-oqiw jilinda Nokis qalast aymaginda 48997
oqiwshi orni quwatina iye jami 55 uliwma bilim beriw
mektebi bar bolip, olardagi jami 2 586 klasslarda 65 587
oqiwshi bilim alip kelmekte.

Uliwma orta bilim beriw shoélkemlerinde bilim alip
atirgan oqiwshilar saninin oqutilip atirgan tiller boyinsha
bolistiriliwinde jagday témendegishe: jami oqiwshilardin
455% (1 192 garaqalpaq klasslarinda 29 826 oqiwshi)
garagalpaq tilinde, 2,0% (83 Ozbek klasslarinda 1 319
oqiwsh1) 6zbek tilinde, 49,1% (1103 rus klasslarinda
32 180 oqiwshi) rus tilinde, 3,4% (207 gazaq klasslarinda
2 262 oqiwshi) qazagq tilinde bilim algan (1-stwret).

Uyrenilip atirgan oqiw jilinda Nokis qalasindagi uliwma
bilim beriw mekteplerinen 53 i 2 smenada, 2 ewi 1 smenada
jumis alip bargan.

Héazirgi waqitta Nokis qalast mekteplerinde 64,5 min
oqiwshilar bolip, qalada bir mektepke ortasha 1172 oqiwshi
tuwr1 keledi. Uliwma orta bilimlendiriw sistemasi pariqli
turde bilimlendiriw turlerinin e galabalasqani esaplanadi.
Sonligtan, onmin mugdarliq hdm sapa koérsetkishlerine
ayrigsha itibar qaratilad
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m qaraqalpaq mozbek

qazaq Wrus

1-suwret. Nokis qalasindagr uliwma orta bilim beriw
sholkemlerinde oqip atirgan oqiwshilar saninin oqitilatugin
tiller boywnsha bolistiriliwi  (fizikalig  yamasa ruwxiy
rawajlamwinda kemshiligi bolgan balalar ushin mektep
ham klasslardin oqiwshilarsiz, 2025-2026-oqiw jili basina,

procentte)

Stwret  Qaraqalpagstan  Respublikasi  Statistika
basqarmast magliwmatlar1 tiykarinda avtor tarepinen
duzilgen [8].

Ozbekstan Respublikasi qala qurilisi normalart ham
qagrydalar1 boymsha qalaliq ormlarda baslawish mektepler
300-500 metr araliqta, tiykargi mektepler 500-750 metr
araliqta jaylastirtw nazerde tutilgan [3].

Bizin analizimiz boymsha Nokis gqalasinin Shimbay
guzart MPJ aymaginda jaylasqan mekteptin ortasha xizmet
korsetiw radiust 2,5 km ge jaqmn bolsa, al Guzar MPJ
aymagindagr mekteptin ortasha xizmet korsetiw radiusi
bolsa 430 metrdi quragan.

_ VAST _ /6,05 2,46

RSr
1 1

- ~ 2,46 x 1000 = 2460

Sr /
RS = \/fl_ = 0185 = O;B ~ 0,43 x 1000 = 430

Bul analizlerden belgili bolganinday, Nokis qalasinin
peroferiyasinda (shetinde) jaylasqgan MPJ aymaglarinda
oqiwshilardin  mektepke bariw  araligt  korsetilgen
normalardan bir qansha joqart.

Orta arnawl kasip-oner ham joqar: bilimlendiriw.
2024-2025-oqiw jilinda Qaraqalpagstanda 2 akademiyaliq
licey bolip, olar Nokis galasinda, Qaraqalpaq mamleketlik
universiteti akademiyaliq liceyi ham Nokis mamleketlik
pedagogikaliq instituti liceyinen ibarat. Akademiyaliq
liceylerde jami 1,7 min oqiwshi bilim algan.

Sonday-aq, Nokis qalasinda 2 kasip-Oner mektebi
(kasip-6ner mekteplerinde kadrlar tayarlaw uliwma bilim
beriw makemelerinin 9-klass pitkeriwshileri esabinan
qaliplestirilgen toparlarda, 2 jilliq ulitwma bilim beriw ham
ganigelik panlerinin integraciyalasqan bagdarlamalar1
tiykarinda kundizgi bilimlendiriw tirinde amelge asiriladr)
bolip, olarda jami 1 591 oqiwshi bilim algan.

Sonday-aq, Nokis qalasinda 2 kasip-oner kolledji (171
oqiwshi) jumis alip bargan, olarda 37 pedagog xizmetker
jumus alip bargan.

2024-2025-oqiw jili basinda Nokis qalasinda 8
texnikum jumis alip bargan. Olarda 4 627 oqiwshi bilim
algan. Paytaxtimizda yuridikaliq, transport, sanaat,
veterinariya medicinasi, injenerlik, agroekonomika ham
malimleme kommunikaciyalar1 ganigeligine iye texnikum-
larda bar. Texnikumlarda sabagq processleri garagalpaq,




o0zbek ham rus tillerinde, kindizgi, keshki ham sirtqi
bilimlendiriw bagdarlarinda alip bariladu.

Bilimlendiriw sistemasin natiyjeli alip bariwda olarga
jetik, maman kadrlar jetkerip beriw dhmiyetli masele bolip
esaplanadi. Ozbekstan Respublikasinda joqari bilimlendiriw
uzliksiz bilimlendiriw sistemasinin  garezsiz tari bolip,
respublika nizamshiligina muwapiq uliwma orta ham orta
arnawli, professional bilimlendiriw tiykarinda joqar
bilimlendiriw sholkemlerinde amelge asiriladi.

2025-2026-oqiw jili basinda Qaraqalpagstanda 11
joqari oqiw orni ham 1 Tashkent mamleketlik ekonomika
universitetinin ~ Tortkal fakulteti xizmet korsetpekte
(3-keste). Regiondagi JOOlarmin 10 1 Nokis qalasinda, 2
ewi Tortkal qalasinda jaylasqan. Xojelide yuridikaliq
dizimnen oOtken Innovaciyaliq texnologiyalar universiteti
iskerligin  toligt menen (sitqr boliminen tisqari)
paytaxtimizda amelge asirmaqta. Respublika JOOlarindagi
studentler san1 73 889 bolip, sonnan 9010 studnet Tortkul
qalasindagi JOOlarinda, qalgan 64 879 student Nokis
qalasindagi JOOlarinda bilim almaqta, olarga 2669
professor-oqitiwsh1  xizmetkerler sabaq beredi. Ajiniyaz
atindagr Nokis mamleketlik pedagogikaliq instituti ham
Berdaq atindagi Qaraqalpaq mamleketlik universiteti
respublikadagi iri jogar: oqiw orinlart esaplanadi. Olarda
saykes turde, 26 697 ham 13 497 student bilim almagta.
Mamleketlik emes JOO esaplangan Innovaciyaliq
texnologiyalar universitetinde 5 231 ham Tashkent
gumanitar panler universitetinin Tortkul filialinda bolsa
9 010 student bilim almagta.

3-keste. Qaraqalpaqgstan Respublikasinda jaylasqan
JOO ham olardag studentler sam

3OO ats Student-
ler sam
Berdaq atindagi Qaraqalpaq mamleketlik
Lo 26 697
universiteti
Ajiniyaz  atindagin  Nokis  mamleketlik
. .S 13 497
pedagogikaliq instituti
Nokis mamleketlik texnika universiteti 5802
Qaraqgalpaqstan awil xojaligt ham agro-
: o 3091
texnologiyalar institut
Qaraqalpaqstan medicina instituti 2984
Ozbekstan mamleketlik korkem-oner ham 1673
madeniyat institut1 Nokis filiali
Ozbekstan mamleketlik dene madeniyat: 1571
ham sport universiteti Nokis filiali
Samarqand mamleketlik veterinariya medic-
inas1, sharwashiliq ham biotexnologiyalar 996
universiteti Nokis filial
Ozbekstan mamleketlik konservatoriyasi 231
Nokis filiali
Tashkent mamleketlik ekonomika universi- 2207
tetinin Tortkul fakulteti
Innovaciyaliq texnologiyalar universiteti
(NOkis innovacion instituti) (mamleketlik 8 337
emes JOO)
Tashkent gumanitar péanler universiteti 6803
Toértkul filiali (mamleketlik emes JOO)
Jami 73 889
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Keste Qaraqalpagstan ~ Respublikast Statistika
basqarmas1 maglhiwmatlar1 tiykarinda avtor tarepinen
duzilgen.

Aytip otiw orinli, songi jillar1 Qaraqalpagstanda ayirim
rayonlarda da joqari bilimlendiriw sholkemlerinin 6z aldina
fakultetleri  sholkemlestirildi. Atap aytqanda, Bostan
qalasinda Nokis mamleketlik pedagogikaliq institutinin
Ellikqala pedagogika fakulteti, Shimbay qalasinda Berdaq
atindag1 Qaraqalpaq mamleketlik universitetinin Shimbay
fakulteti, Tortkil qalasinda Tashkent —mamleketlik
ekonomika universitetinin Tortkal fakulteti, jeke menshik
JOO bolgan Tashkent gumanitar panler universitetinin
Tortkul filiali Xojeli qalasinda jeke menshik JOO bolgan
Innovaciyaliq texnologiyalar universitetinin sirtqr bolimi
jumis alip barmaqta. Bumin natiyjesinde tiyisli qalalardin
respublika bilimlendiriw sistemasinin aymagqliq
quramindagi ornt hdm dhmiyeti jdnede bekkemlenbekte.

Juwmaglaw. Zamanagdy regionalliq ekonomika
teoriyasinda “xab” (hub) tusinigi ayrigsha orin iyeleydi. Bul
atama inglis tilinde “orayliq noqat” degen manisti anlatip,
qanday da bir taraw yaki funkciya boymsha 6z atirapindagi
aymagqlarga xizmet korsetiwshi jetekshi qala yaki oraydi
bildiredi. Awil xojalig1 bagdarinda ganigelesken rayonlar
ushin  xizmet Kkorsetiw, bilimlendiriw ham medicina
tarawlar1 boymsha kushli “xab” qalanin boliw1 putkil
regionnin sociallig-ekonomikaliq rawajlaniwin
tamiyinlewshi tiykargi faktor bolip esaplanadi. Usit
kozqarastan Nokis qalast Qaraqalpagstan Respublikasinda
ham Toémengi Amiwdéarya ekonomikaliq rayoninda ane
usinday strategiyaliq orayliq rol atqaradi.

Tomengi Amiwdarya ekonomikaliq rayont
Qaraqalpagstan Respublikast ham Xorezm walayati
aymagqlarin 6z ishine alip, rayon uliwma aymagt ham
xalquin sani 4,1 millionnan aslam esaplanadi. Bul rayonnin
sociallig-ekonomikaliq kartasinda Nokis qalasi tek gana
hakimshilik emes, al bilimlendiriw ham densawliqti saqlaw
tarawlar1 boyinsha da jetekshi orinda turadi. Qala 349 000
nan aslam xalqi menen putkil respublika xalqmn shama
menen 8,5 procentin 6zinde jamlep, xizmet korsetiw
infrastrukturasi basqa qalalarga salistirganda bir qansha
joqari darejede rawajlandirgan.

Bilimlendiriw tarawindagi “xab” funkciyasi Nokistin
putkil Témengi Amiwdarya rayoni kélemindegi rolin aniq
korsetip beredi. Qaraqalpagstan Respublikast kdéleminde

salistirtlganda, uliwma orta bilimlendiriw makemeleri
sanmnin 40  procenti ham  joqart  bilimlendiriw
makemelerinin  toliq salmag 4ayne Nokis qalasinda

jamlengenligi ayqin korinedi. Respublikada jumis alip barip
atirgan 12 joqart oqiw ormlar, olardin filial ham
fakultetlerinen 10 1 Nokis qalasinda jaylasqan bolip, qalgan
2 si (Tashkent mamleketlik ekonomika universiteti Tortkul
fakulteti ham jeke menshik bilimlendiriw makemesi)
Nokisten tisqarida jumis alip baradi. Bul joqart oqiw
ormlarinda jami 73 889 student bilim almagqta, olardin 64
879 1, yagny 87,8 procenti Nokis qalasinda jaylasqan joqari
oqiw orinlarinda oqip atir.
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FARG‘ONA VODIYSI GEOMORFOLOGIK RESURSLARINI GEOGRAFIK TURIZM
MAQSADIDA RAQAMLI RELYEF MODELI VA GAT ASOSIDA BAHOLASh
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OLEHKA TEOMOP®OJJIOI'MYECKUX PECYPCOB ®EPIAHCKOM JOJIMHBI JJIs1
T'EOT'PA®OHUYECKOI'O TYPU3MA HA OCHOBE ]_ll/l(DPOBOﬂ MOJEJIA PEJIBE®A U THUC
Tooupor OmmmkoH KoOWIKOHOBUY — 00kmop uinocoduu no 2eoepagpuieckum HayKam
Koxarnockuii cocyoapcmeennsiii ynusepcumem

GIS-BASED ASSESSMENT OF THE GEOMORPHOLOGICAL RESOURCES OF THE FERGANA
VALLEY FOR GEOGRAPHICAL TOURISM USING A DIGITAL ELEVATION MODEL
Tobirov Odiljon Qobiljonovich — Doctor of Philosophy in Geographical Sciences
Kokand State University

Tayanch so‘zlar: Farg‘ona vodiysi, geomorfologik resurs, geografik turizm, raqamli relyef modeli, GAT, qiyalik,
balandlik, relyef parchalanishi.

Rezyume. Tadqiqotda Farg‘ona vodiysi relyefining turistik foydalanishga ta’siri yagona tabiiy chegara doirasida
baholandi. Copernicus DEM GLO-30 ma’lumotidan mutlaq balandlik, qiyalik, yonbag‘ir ekspozitsiyasi va relyef
parchalanishi gatlamlari olindi. Natijalar adir hamda past tog‘lar ommaviy sayohat uchun muvozanatli, baland tog‘lar esa
maxsus tayyorgarlik talab giladigan faol turizm uchun qimmatli ekanini ko‘rsatdi. O‘zbekiston, Qirg‘iziston va Tojikiston
gismlarining relyef xususiyatlari turistik ixtisoslashuvni bir xil reja bilan emas, hududning tabiiy tuzilishiga mos tarzda
tashkil etish zarurligini asoslaydi.

KiroueBbie cioBa: depranckast 107a1Ha, TeOMOP(OIIOTHUESCKUE PECYPChI, TeorpapruecKuil TypusM, nudpoBasi MOICIb
penbeda, [MC, ykiioH, BBICOTa, paCWICHEHHOCTH peibeda.

Pe3rome. B wnccrenoBannm penbed) DepraHcKoil JOTMHBI OLEHEH C TOYKH 3PEHHS TYPHUCTCKOTO HCIIONB30BAHUS B
mpenenax enuHoW mpupoaHoi rpanunsl. Ha ocHoBe Copernicus DEM GLO-30 monydeHBI c1oM aOCONIOTHOH BBICOTEI,
VKJIOHA, DKCTIO3UINH CKJIOHOB M PAcWICHEHHOCTH pelbeda. Pe3ymbTaThl MOKAa3BIBAIOT, YTO TMPEATOPbS M HU3KOTOPbS
co3/ar0T Hamboliee cOAlaHCUPOBAHHBIE YCIOBHS JUIS MacCOBBIX MapIIPYTOB, TOIJa KaK BBICOKOTODBS IMPEICTaBIISIOT
LEHHOCTh I CHELUAIN3UPOBAHHOIO aKTMBHOIO Typu3Ma. Pasnmuuns mexnay Y30exckoil, Keipresckoit m TamKukckoi
4acTAMH TPeOYyIOT TePPUTOPHATIEHO AU (HEepeHIINPOBAHHON OPTaHN3aIH TYPUCTCKOM JesITeTbHOCTH.

Key word: Fergana Valley, geomorphological resources, geographical tourism, digital elevation model, GIS, slope,
elevation, terrain dissection

Summary. The relief of the Fergana Valley was assessed for tourism use within a single natural boundary. Absolute
elevation, slope, aspect and terrain dissection layers were derived from Copernicus DEM GLO-30. The results identify
foothills and low mountains as the most balanced settings for general travel, while high mountains retain strong value for
specialised active tourism. Contrasts among the Uzbek, Kyrgyz and Tajik parts support a spatially differentiated approach
to route design and infrastructure.

Kirish. Relyef sayyoh ko‘radigan manzaraning shakli Material va metodlar. Baholash 76 302,6 km? hududni
bilangina cheklanmaydi. U yo‘lning qanchalik oson bosib  qamrab oldi. Shundan 17 545,6 km?> O‘zbekiston, 52 488,7
o‘tilishini, marshrutda xavf tug‘diradigan joylarni, kuzatuv ~ km? Qirg‘iziston va 6 268,3 km? Tojikiston qismiga to‘g‘ri
nugtalarining ochigligini va turistik obyektga yetib borish  keladi. Ma’muriy chegaralar hisob natijasini ajratish uchun
xarajatini ham belgilaydi. Shu sababli tog‘ va vodiylardan ishlatildi, asosiy tahlil esa vodiyning tabiiy chegarasi ichida
iborat hududda turizmni rejalash avvalo yer yuzasining bajarildi.
tuzilishini o‘lchashdan boshlanishi kerak. Boshlang‘ich manba sifatida 30 metrli Copernicus DEM

GAT asosidagi tadgigotlarda balandlik va giyalik GLO-30 olindi. Undan mutlag balandlik, giyalik,
ko‘pincha tabiatga yo‘naltirilgan turizmning asoSiy  ekspozitsiya va qo‘shni hujayralar orasidagi balandlik
mezonlari sifatida olinadi [1:233-257]. Relyef parcha- farqini ifodalovchi parchalanish ko‘rsatkichi hosil qilindi.
lanishini son bilan ifodalash esa bir xil balandlikdagi, Har bir gatlam yagona proyeksiyaga o‘tkazilib, vodiyning
ammo ko‘rinishi va o‘tish sharoiti boshqa-boshqa bo‘lgan  tashqi konturi bo‘yicha kesildi. Hududlar 1 dan 5 ballgacha
joylarni farglash imkonini beradi [2:23-27]. Geoturistik  baholandi. Besh ball umumiy sayohat uchun qulay, bir ball
baholashda manzara rang-barangligi bilan xavfsiz  esa kuchli tabiiy cheklov mavjud sharoitni anglatadi. Past
harakat o‘rtasidagi muvozanat alohida ahamiyatga ega  ball hududda turizm bo‘lmaydi degani emas. U yerdagi

[3:1-16]. faoliyat turi va tayyorgarlik darajasi boshqacha bo‘lishi
Farg‘ona vodiysi uch davlat hududida joylashgan kerak [4:229-255].
bo‘lsa-da, tog* tizmalari, adirlar va markaziy tekislik ozaro Ball chegaralari tabiiy resurslarni turizm uchun

bog‘langan bitta tabiiy makonni hosil qiladi. Tadgiqotning  baholash tajribasi, yurish qulayligi va landshaftning ko‘rish
magsadi vodiyning geomorfologik resurslarini bir xil  giymatiga tayangan holda qabul qilindi [5:637-648].
mezonlar bilan baholash, subregionlar o‘rtasidagi  Yakunda har bir daraja egallagan maydon O‘zbekiston,
tafovutlarni ochish va turistik faoliyat uchun mos relyef  Qirg‘iziston, Tojikiston va butun vodiy bo‘yicha alohida
mintagalarini aniglashdan iborat. hisoblandi (1-jadval).
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1-jadval. Geomorfologik ko‘rsatkichlarning
besh balli baholash chegaralari

Him hdm jamiyet 326.2026

Ko‘rsatkich | 1 ball | 2ball | 3ball | 4 ball | 5 ball
Balarl:1dlik, ~3000 23500006 <500 22050006 2886
%‘;’gj‘;‘ >25 |18-25 | 12-18 | 6-12 | 0-6

shimoli ] . .
Pﬂéﬁ‘j"ﬁ{ 03 | >43 | 3-13 |2843 |1328

Natijalar. Mutlag balandlik bo‘yicha vodiyning 47,9
foizi eng qulay darajaga kirdi. Bu maydon asosan 500
metrdan 2000 metrgacha bo‘lgan adir va past tog‘larda
uzluksiz halqa ko‘rinishida tarqalgan. Besh ball olgan
hudud Tojikiston qgismida 60,2 foiz, Qirg‘izistonda 46,8
foiz va O‘zbekistonda 46,7 foiz bo‘ldi. Vodiyning 17,1
foizi 3000 metrdan baland. Bunday joylar ommaviy dam
olishdan ko‘ra alpinizm, uzoq treking va ilmiy ekspeditsiya
uchun mos keladi (1-rasm).

0 50 100 km Sh

BN 1ball [ 3bal WM Sbal
BN 2ball [ 4ball ma‘lumot yo'y

—— 1
1-rasm. Farg ‘ona vodiysi geomorfologik o ‘rsatkichlarining
turistik bahosi. a balandlik sharoiti, b yonbag ‘ir qiyaligi,

d yonbag ‘ir yo ‘nalishi, e parchalanish darajasi

Qiyalik tagsimotida garama-garshi ikki guruh yaqqol
ko‘rindi. Hududning 34,1 foizi 06 darajali qulay yuzalar-
dan, 34,4 foizi esa 25 darajadan tik yonbag‘irlardan iborat.
O‘zbekiston gismida qulay qiyalik 83,1 foizga yetgani sab-
abli gisga marshrut va xizmat obyektlarini joylashtirish
imkoniyati keng. Qirg‘iziston hududining 46,7 foizi eng tik
toifaga kiradi. Bu holat oddiy sayrni cheklaydi, lekin sport
va sarguzasht turizmi uchun kuchli tabiiy asos yaratadi.

Janubiy yo‘nalishdagi yonbag‘irlar vodiy maydonining
36,0 foizini egalladi, shimoliy yonbag‘irlar ulushi 14,1 foiz
bo‘ldi. Ekspozitsiya davlat gismlarini keskin ajratmaydi,
ammo marshrut mavsumini tanlashda muhim. Janubiy yon-
bag‘irlar bahor va kuzda erta isiydi. Shimoliy yon-

bag‘irlarning ayrim qismlari yozgi issiq paytda salqinroq
sharoitni saglaydi.

Parchalanish O‘zbekiston tekisliklarida past,
Qirg‘iziston tog‘larida yuqori qiymat berdi. O‘zbekiston
gismidagi maydonning 63,7 foizi bir ball oldi.
Qirg‘izistonda to‘rt va besh ball ulushi birgalikda 43,3
foizga yetdi. Tojikiston qismi tekislik bilan tog* oralig‘idagi
o‘tish xususiyati sababli o‘rta darajalarning nisbatan
muvozanatli tagsimoti bilan ajralib turadi (2-jadval).

2-jadval. Geomorfologik bahoning hududlar
bo‘yicha asosiy natijalari, foizda

Ko‘rsatkich |Vodiy |O‘zbekiston |Qirg‘iziston | Tojikiston
Balandik | 479|467 46,8 60,2
Qslﬁi:( 31| 831 15,1 56,6
Qivalik, 1 ball | 344 | 41 46,7 153
eki;glz‘f’t'gl’ya 360 | 36,1 34,9 445
Parcg%g"l'l‘ish 175 72 21,2 15,8

Muhokama. Olingan ragamlar tekis yer doimo eng
yaxshi turistik makon degan tasavvurni tasdiglamaydi.
Harakat uchun qulay tekislik bir xil ko‘rinishli manzaraga
ega bo‘lishi mumkin. Juda parchalangan tog‘ esa kuchli
taassurot uyg‘otsa ham, yo‘lak, qutqaruv va aloqa tizimiga
ko‘proq talab qo‘yadi. Eng muvozanatli hudud adir va past
tog‘larda shakllanadi. Bu yerda ko‘rish rang-barangligi,
giyalik va yetib borish imkoniyati bir-birini to‘ldiradi.

Subregionlar uchun bir xil turistik mahsulot taklif gilish
maqsadga muvofiq emas. O‘zbekiston qismida oilaviy sayr,
manzarali avtomobil yo‘li va qgisqa piyoda yo‘nalishlarini
rivojlantirish osonroq. Qirg‘iziston tomoni murakkab
treking, alpinizm va qishki faoliyatga ko‘proq mos.
Tojikiston qismida dara og‘izlari va adirlar tog® hamda
tekislik yo‘nalishlarini bog‘laydigan tabiiy o‘tish vazifasini
bajaradi.

Baholash umumiy turistik qulaylikni ko‘rsatadi.
Muayyan marshrutni ochishdan oldin sel, ko‘chki, qor
ko‘chkisi va jinslarning qulash xavfi dala kuzatuvi bilan
aniqlashtirilishi lozim. Ko‘p mezonli GAT kartasi qaror
uchun boshlang‘ich asos beradi, ammo joydagi xavfsizlik
tekshiruvini almashtirmaydi [6:703-726].

Xulosa. Farg‘ona vodiysida geomorfologik qulay-
likning asosiy o‘qi 500—2000 metr balandlikdagi adir va
past tog‘lardan o‘tadi. Bu mintaga ommaviy sayohat bilan
faol turizm o‘rtasida eng yaxshi tabiiy muvozanatni beradi.

O‘zbekiston, Qirg‘iziston va Tojikiston qismlarining
relyefi turli turistik vazifalarni bajaradi. Tekis va yotiq
yuzalar xizmat tarmog‘ini joylashtirishga, tik va parcha-
langan tog‘lar esa maxsus marshrutlarga mos keladi. Shu
fargni saglagan holda shakllantirilgan transchegaraviy
yo‘nalish vodiyning tabiiy xilma-xilligini yagona turistik
mahsulotga birlashtirishi mumkin.
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GIS-BASED SPATIAL ASSESSMENT OF THE TOURISM POTENTIAL OF HYDROGRAPHIC
RESOURCES IN THE FERGANA VALLEY
Tobirov Odiljon Qobiljonovich — Doctor of Philosophy in Geographical Sciences
Kokand State University

Tayanch so‘zlar: Farg‘ona vodiysi, gidrografik resurs, turistik salohiyat, daryo tarmog‘i, suv havzasi, GAT, masofa
tahlili, suv turizmi

Rezyume. Maqolada Farg‘ona vodiysining gidrografik resurslari daryo tarmog‘i zichligi va suv havzalariga yaqinlik
orqali baholandi. Hisoblar HydroSHEDS hamda global yer yuzasi suvlari ma’lumotlari asosida bajarildi. Vodiy hududining
52,3 foizi suv obyektlaridan bir kilometrgacha masofada joylashgani, yuqori daryo zichligi esa subregionlar bo‘yicha
turlicha shakllangani aniglandi. Natijalar suv bo‘yidagi dam olish, tog® daryolari bo‘ylab faol marshrut va transchegaraviy
yo‘nalishlarni tabiiy sharoitga mos rejalash imkonini beradi.

KuaroueBbie ciioBa: Oepranckas JoiIuHA, THAPOTrpadGUIecKre pecypehl, TYPUCTCKUH MOTSHIMAN, PeUHas CeTh, BOJOEM,
I'C, ananu3 paccTosiHUIL, BOOHBIN TYPHU3M.

Pe3rome. T'mpporpadpuueckue pecypcsl DepraHcKoil AONMWHBI OICHEHBI 10 TUIOTHOCTH PEYHOW CETH M OIM30CTH K
BOJHBIM 00BeKTaM. Pacu€rel BhIMONHEHH ¢ ucrnonb3oBaHueM HydroSHEDS u rno6anpHOI 0a3bl MOBEpXHOCTHBIX BOJI.
YCTaHOBJ'IeHO, 4qTo 52,3 MPOLCHTA TCPPUTOPUH PACIOJIOKCHO B HNpcAcIax OAHOTIO KHIOMETpAa OT BOJbI, a BBICOKAA
IUIOTHOCTh CETH paclpe/esicHa MEXIy CyOperHoHaMH HEPaBHOMEPHO. Pe3ynbTaThl MO3BOJIIIOT YUHUTHIBATH MPUPOIHBIC
pa3Iu4us MpH IUITAHUPOBAHUU NPHOPEKHOI0 OTABIXA, aKTUBHBIX MapIIPYTOB BAOJIb TOPHBIX PEK M TPAaHCTPaHUYIHBIX
TYPUCTCKUX HAIPABICHUM.

Key words: Fergana Valley, hydrographic resources, tourism potential, drainage network, water body, GIS, distance
analysis, water tourism

Summary. Hydrographic resources in the Fergana Valley were assessed through drainage density and proximity to
water bodies. The analysis used HydroSHEDS and the Global Surface Water dataset. It found that 52.3 percent of the
valley lies within one kilometre of water, while high drainage density is unevenly distributed among the three subregions.
The findings support place-specific planning of waterfront recreation, active routes along mountain rivers and cross-border
tourism corridors.

Kirish. Suv obyektlari turistik manzarani boyitadi, Material va metodlar. Tadgigot Farg‘ona vodiysining
dam olish joyining mikroiglimini yumshatadi va uzoq 76 302,6 km? tabiiy hududida olib borildi. Gidrografik
marshrutda zarur tabiiy tayanch vazifasini bajaradi. Birog tarmoq HydroSHEDS ma’lumotidan olindi. Daryo va
suvga yagqinlikning o‘zi xavfsizlik yoki ichimlik suvi  doimiy soylarning uzunligi 5 kilometrlik hisob kataklarida
mavjudligini kafolatlamaydi. Daryo vodiysi, kanal, ko‘l va  bevosita o‘lchanib, katak maydoniga bo‘lindi. Yadro
suv omborining turistik giymati ularning turi, mavsumiy  zichligi kabi silliglashtiruvchi usul qo‘llanmadi. Bu tanlov
holati va qirg‘oqdan foydalanish rejimi bilan birga  chizigli obyektlarning hagigiy uzunligini saglashga yordam

o‘rganilishi kerak. berdi.
Global gidrografik bazalar davlat chegaralari bilan Suv havzalarining chegarasi global yer yuzasi
uzilib gqolmaydigan daryo tizimlarini yagona usulda tahlil  suvlari gatlamidan shakllantirildi [2:418-422]. Har bir

gilish imkonini beradi [1:93-94]. Masofadan zondlash  quruglik hujayrasidan eng yagin daryo, ko‘l yoki suv
asosida tuzilgan yer yuzasi suvlari kartasi esa suv  omborigacha masofa hisoblandi. Suv yuzasi quruglik
obyektlarining joylashuvi va uzoq muddatli o‘zgarishini  turizmi shkalasiga Kkiritilmadi. Sohildan 50 metrgacha
aniglashga xizmat giladi [2:418-422]. Turizm uchun GAT  bo‘lgan joy avtomatik yuqori baho olmadi, chunki toshqin,
bahosi tabiiy jozibadorlik bilan yetib borish qulayligini  qirg‘oq yemirilishi va muhofaza talablari shu masofada
birgalikda ko‘rishni talab etadi [3:233-257]. kuchayishi mumkin.

Farg‘ona vodiysida tog‘ daryolari, soylar, tekislik Ikkala ko‘rsatkich besh darajada baholandi. Daryo
kanallari va suv omborlari bitta gidrografik tizimni hosil  tarmog‘i zichligi oshgan sari ball ko‘tarildi. Suv obyektidan
gilsa-da, ularning hududiy zichligi bir xil emas. Tadgigot- uzoglashish esa ballning pasayishiga olib keldi. Tabiiy
ning magqsadi daryo tarmog‘i zichligi va suv havzalarigacha  resurs bilan hududdan foydalanish imkonini bir tizimda
masofani baholash, uch subregiondagi farglarni ochish  ko‘rish ekoturistik rejalash tajribasiga tayandi [5:412-429].
hamda gidrografik resurslardan turistik foydalanish ~ Natijalar O‘zbekiston, Qirg‘iziston, Tojikiston kesimida
yo‘nalishlarini asoslashdan iborat. maydon ulushi ko‘rinishida umumlashtirildi (1-jadval).
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1-jadval. Gidrografik ko‘rsatkichlarning
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2-jadval. Gidrografik qulaylikning subregionlar

besh balli baholash chegaralari bo‘yicha tagsimlanishi, foizda
Ko‘rsat- Tarmoq | Tarmoq | Suvgacha | Suvgacha
Kich 1lball | 2ball | 3ball | 4ball | 5ball Hudud 4-5ball | 5 ball 1 km 1-3 km

Tarmog | 4 54 | 20-40 | 40-60 | 60-80 | >80 Fargona | 454 | 213 52,3 42,3
zichligi vodiysi

suvgacha | ., | 35 | 13 | 051 obogf O‘zbekiston | 58,8 | 34,6 61,3 35,9
masofa km km km Kkm Qirg‘iziston | 35,7 16,0 48,7 45,0
Natijalar. Tahlilga kiritilgan daryo va soylarning jami Tojikiston 53,1 28,9 58,0 37,0

uzunligi 18 916 kilometrni tashkil etdi. Vodiy bo‘yicha
o‘rtacha zichlik 0,272 km/km? bo‘ldi. Besh ball olgan
maydon umumiy hududning 21,3 foiziga teng. Ushbu ulush
O‘zbekiston gismida 34,6 foiz, Tojikistonda 28,9 foiz va
Qirg‘izistonda 16,0 foizni tashkil qildi.

O‘zbekiston tekisliklarida yuqori natija tabiiy daryolar
bilan birga sug‘orish tarmog‘ining keng tarqalganiga
bog‘liq. Qirg‘iziston tog‘larida chiziqli tarmoq kamroq
tarmoqlangan bo‘lsa-da, suv ogimining tezligi va dara
shakli faol suv turizmi uchun katta ahamiyatga ega. Shu
bois zichlikning pastroq balli tog® daryosining turistik
giymati past degan xulosani bermaydi (1-rasm).

ball [Z] 3ball WM S ball
ball [ 4 bal ma‘lumot yo'q

———
Masshiao 16300000

1-rasm. Farg ‘ona vodiysi gidrografik
ko ‘rsatkichlarining turistik bahosi.

a daryo tarmog ‘i zichligi,

b suv havzalarigacha masofa.

Eng yaqin suv obyektigacha o‘rtacha masofa 1,23
kilometr bo‘ldi. Hududning 52,3 foizi suvdan bir
kilometrgacha masofada joylashgan. Yuqori ikki daraja
O‘zbekiston gismida 61,3 foiz, Tojikistonda 58,0 foiz va
Qirg‘izistonda 48,7 foizni qamrab oldi. Uch ballga teng 1-3
kilometrlik oralig butun vodiy maydonining 42,3 foiziga
to‘g‘ri keldi.

Masofa kartasida tekislikdagi suv tarmog‘i uzluksiz
ko‘rinadi. Tog‘ hoshiyasida esa suvga yaqin va uzo(q
gismlar qisqa masofada almashadi. Bu xususiyat ko‘p
kunlik yo‘nalishlarda tunash joyi, suv zaxirasi va
favqulodda chiqish yo‘lini oldindan belgilash zarurligini
ko‘rsatadi (2-jadval).

Muhokama. Gidrografik resursni baholashda suvning
ko‘pligi bilan undan turistik foydalanish imkonini
tenglashtirmaslik kerak. Suvli manzaraning giymati tabiiy
joziba, kirish qulayligi va muhofaza sharoiti bilan birga
talgin gilinadi. Tekislik kanali piknik va gisga dam olish
uchun qulay bo‘lishi mumkin, ammo u tabily daryo
manzarasining o‘rnini to‘liq bosmaydi. Tog® daryosi esa
qirg‘oq bo‘yi infratuzilmasi kam bo‘lsa ham, rafting,
kanyon bo‘ylab yurish va manzaraviy kuzatuv uchun noyob
imkoniyat beradi.

Suvga yaginlik marshrutning logistikasini yaxshilaydi,
biroq suvning ichishga yaroqliligi haqida ma’lumot
bermaydi. Amaliy loyihada ushbu qatlam suv sifati,
mavsumiy sarf, toshqin takrorlanishi va sanitar muhofaza
zonalari bilan to‘ldirilishi lozim. Muhofaza etiladigan
hududlarda turistik jozibadorlik bilan tashrif yuklamasi
birgalikda boshqariladi [4:1-183].

Subregionlar o‘rtasidagi tafovut qo‘shma turistik
mahsulot yaratish uchun qulay. O‘zbekiston qismida suv
bo‘yidagi qisqa dam olish va xizmat ko‘rsatish tarmog‘i,
Qirg‘izistonda tog® daryolari bo‘ylab faol yo‘nalishlar,
Tojikistonda esa dara og‘izlari bilan tekislik suv
obyektlarini bog‘lovchi marshrutlar ustuvor bo‘lishi
mumkin. Bunday tagsimot bir-birini takrorlaydigan uch
dastur o‘rniga, yagona vodiy bo‘ylab mazmuni almashib
boradigan sayohat yo‘lini yaratadi.

Xulosa. Farg‘ona vodiysi gidrografik resurslari turistik
foydalanish uchun keng hududiy asosga ega. Maydonning
yarmidan ko‘pi suv obyektidan bir kilometrgacha masofada
joylashgan. Daryo tarmog‘i zichligi bo‘yicha eng yugqori
ulush O‘zbekiston qismida, tog® suv faoliyati uchun tabiiy
sharoit esa Qirg‘iziston qismida kuchliroq namoyon
bo‘ladi.

GAT natijasi suv bo‘yidagi dam olish joylari va
marshrutlarni dastlabki tanlashga xizmat giladi. Yakuniy
loyiha suv sifati, qirg‘oq barqarorligi, mavsumiy oqim va
huquqiy cheklovlarni dala ma’lumoti bilan tekshirgandan
keyin gabul qilinishi kerak.
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Tayanch so‘zlar: Farg‘ona vodiysi, tabiiy turistik salohiyat, subregion, kompleks baholash, GAT, entropiya,
transchegaraviy turizm, tabiiy geografik ko‘rsatkich.

Rezyume. Farg‘ona vodiysining uch davlatga tegishli gismlari 14 ta tabiiy geografik ko‘rsatkich bo‘yicha yagona GAT
tizimida taqqoslandi. Ko‘rsatkichlar geomorfologik, iglimiy, gidrografik va biologik guruhlarga birlashtirilib, adabiyotlar
tahlili hamda Shennon entropiyasi asosida vaznlandi. O‘zbekiston qismi gidrografik va iqlimiy, Qirg‘iziston biologik,
Tojikiston esa geomorfologik qulaylik bilan ajralib turishi aniqlandi. Qiyosiy natija Farg‘ona vodiysini ma’muriy bo‘laklar
yig‘indisi emas, tabiiy ustunliklari bir-birini to‘ldiradigan transchegaraviy turistik region sifatida rejalashga asos beradi.

KaioueBbie cioBa: depranckas A0JIMHA, NPUPOIHBIA TYPUCTCKUI MOTEHIMAN, CyOpernoH, KOMIUIEKCHAs OIICHKA,
I'"C, sHTpOnus, TpaHCTPaHUYHBIH TYPU3M, IPUPOIHO-TeorpapuIecKuil mokazaTesb

Pestome. Tpu HanuonanpHble 4vacTh @epraHckod JOJIMHBI COMOCTaBlIeHbI 1O 14 mpupoaHO-Teorpapuyeckum
mokazaressiM B exuHoi [VIC. Tlokazarenn oObeIUHEHBI B Te€OMOP(HOIOTHYECKYI0, KITUMATHICCKYIO0, THAPOTpapHIeCcKyIo 1
6I/IOHOFI/I‘I€CKYIO TpymIibl, a UX BE€Ca pPaCCUUTAHbI IO HAYyYHBIM Hy6J‘II/IKaLII/I$[M " SHTpOIHNU Illennona. Y30ekckas 4acTh
BBIACIACTCA FI/I,I[pOFpa(i)I/I‘IGCKI/IMI/I U  KIMMAaTHUYCCKUMU YCIIOBUSMH, KbIPI'bI3CKasd OHOJIOTHYECKUMU pecypcamu, a
Ta/PKUKCKasi TeoMOpP(OIOTHUEeCKOd CcOaTaHCHPOBAHHOCTBIO. Pe3ynbTaThl 0OOCHOBBIBAIOT IJIAHMPOBAHHE JOJMHBI Kak
TPAaHCTPAHUYHOT'O TYPHUCTCKOI'O pETrMOHa C B3aUMOAOIIOJTHAIOIUMU TPUPOAHBIMU TPEUMYIIIECTBAM U.

Key words. Fergana Valley, natural tourism potential, subregion, integrated assessment, GIS, entropy, cross-border
tourism, natural geographical indicator

Summary. The three national parts of the Fergana Valley were compared through 14 natural geographical indicators in
a unified GIS framework. The indicators were organised into geomorphological, climatic, hydrographic and biological
groups, with weights derived from research synthesis and Shannon entropy. The Uzbek part performs strongly in
hydrographic and climatic conditions, the Kyrgyz part in biological resources, and the Tajik part in geomorphological
balance. The comparison supports treating the valley as a cross-border tourism region whose natural advantages

complement one another.

Kirish. Turistik salohiyatni fagat bitta tabiiy belgi bilan
o‘lchash hudud haqida to‘liq tasavvur bermaydi. Yaxshi
iglimga ega joyda suv yoki tabiiy o‘simlik kam bo‘lishi,
manzarali tog‘da esa tik qiyalik harakatni qiyinlashtirishi
mumkin. Kompleks baholash aynan shu garama-garshi
jihatlarni bitta tizimda ko ‘rishga yordam beradi.

Ko‘p mezonli GAT tahlili turli o‘lchovdagi qatlamlarni
umumiy shkalaga keltirish, ularning ahamiyatini asoslash
va yakuniy kartaning bargarorligini tekshirishni talab giladi
[1:703-726]. Tabiiy turizm tadqgiqotlarida relyef, iglim, suv
va biologik resurslarni birgalikda hisobga olish hududlar
o‘rtasidagi haqiqiy farqni yaxshiroq ochadi [2:233-257].

Farg‘ona vodiysining O°‘zbekiston, Qirg‘iziston va
Tojikiston qismlarida ma’lumot yig‘ish tizimi hamda
ma’muriy yondashuv turlicha. Ularni faqat milliy
statistikalar bilan taqqoslash chegarada sun’iy uzilish hosil
giladi. Hududlarni bir xil mezonlarda ko‘rish ekoturistik
yer tanlash tadgiqotlarida ham ishonchli natija bergan
[5:412-429]. Tadgigotning magsadi butun vodiyni bir xil
ma’lumot, shkala va hisob qoidasi asosida baholash, har bir
subregionning tabiiy ustunligi bilan cheklovini aniglashdan
iborat.

Material va metodlar. Baholash vodiyning 76 302,6
km? tabiiy chegarasida olib borildi. Umumiy maydonda
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Qirg‘iziston qismining ulushi 68,79 foizni tashkil etadi.
O‘zbekiston qismiga 22,99 foiz, Tojikiston qismiga esa
8,22 foiz hudud to‘g‘ri keladi. Ma’muriy chegara faqat
natijalarni uch subregionga ajratish uchun qo‘llandi.

Tizimga 14 ko‘rsatkich kiritildi. Geomorfologik guruh
mutlag balandlik, qiyalik, ekspozitsiya va relyef
parchalanishidan tuzildi. Iglimiy guruh kunduzgi va tungi
harorat, yog‘in, shamol hamda ultrabinafsha nurlar
indeksini qamrab oldi. Gidrografik qism daryo tarmog‘i
zichligi bilan suv havzalariga masofani, biologik gism esa
NDVI, o‘rmon-buta ulushi va hayvonot dunyosi tur
boyligini birlashtirdi.

Har bir gatlam 1-5 balli qulaylik shkalasiga o‘tkazildi.
Ma’lumot topilmagan hujayra bir ball bilan almash-
tirilmadi, NoData sifatida saglandi. Vaznlarning yarmi 28 ta
ilmiy tadgiqotda mezonlarga berilgan ahamiyatdan, golgan
yarmi  gatlamlarning  hududni  farglash  qobiliyatini
ifodalovchi Shennon entropiyasidan olindi [3:379-423].
Guruhlar vaznli geometrik o‘rtacha orqali birlashtirildi.
Juda tik giyalik yoki noqulay harorat mavjud joyda yuqori
ballarning  cheklovni  yashirib  yubormasligi  uchun
cheklovchi omil qoidasi qo‘llandi.

Hisob 500 metrli texnik to‘rda bajarildi. Ko‘rsatkichlar
orasidagi takroriylik Spirmen korrelyatsiyasi va dispersiya
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inflyatsiyasi  koeffitsiyenti orqgali tekshirildi. Vaznlar
o‘zgartirilgan variantlar bilan sezgirlik tahlili o‘tkazildi.
Ko‘p magsadli makoniy baholashdagi tekshiruv tamoyillari
hisobning nazorat bosqichini shakllantirishda qo‘llandi
[6:457-474]. Natija 5 381 ta tabiiy, madaniy va infratuzil-
maviy obyektning joylashuvi bilan giyoslandi (1-jadval).
1-jadval. Kompleks baholashda ishlatilgan
tabiiy geografik guruhlar
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21,6 foiz bo‘ldi. Komfort hududlar 0,7 foiz bilan
cheklangan. O‘zbekistonning o‘rtacha bahosi 2,93 ball
bo‘lsa ham, hududining 72,2 foizi bir xil diskomfort
toifasida to‘plangan. Qirg‘izistonning o‘rtacha qiymati 2,70
ball, lekin subkomfort ulushi 24,9 foiz. Bu yerda ichki
fazoviy tafovut kuchliroq (2-jadval).
2-jadval. Tabiiy geografik guruhlarning hududlar
bo‘yicha o‘rtacha bahosi

Guruh | Soni | ASOY 1 aniglik | GUrun
ma’lumot vazni
Geomorf Copernicus
ologik 4 DEM 30m 0,27
L TerraClimate | 4 kmva
Iglimiy 5 va UB 1 km 0,20
Gidrogra 2 Hyd?asgsDS vektor va 0.25
fik . 500 m ’
gatlamlari
MODIS, 250 m,
Biologik 3 Sentinel-2, 10 m, 0,27
GBIF 10 km

Natijalar. Guruhlar kesimida vodiy bo‘yicha biologik
baho 3,48 ball bilan eng yuqori natijani berdi. Gidrografik
guruh 3,35, iglimiy guruh 2,90 va geomorfologik guruh
2,79 ball oldi. Bu tartib vodiyning jozibadorligida suv va
yashil goplamning hissasi katta ekanini, relyef esa ayrim
tog* hududlarida harakatni cheklashini ko ‘rsatadi.

O‘zbekiston subregionining gidrografik bahosi 3,73 ball
bo‘lib, uch hudud orasida eng yuqori. Iqlimiy qiymat ham
3,08 ball bilan nisbatan qulay. Biroq biologik guruh 2,54
ballga tushadi. Sug‘oriladigan tekislikdagi zich suv
tarmog‘i ustunlik beradi, tabiiy o‘simlik qoplamining
qishloq xo‘jaligi va aholi manzillari ta’sirida qisqarishi
biologik bahoni pasaytiradi.

Qirg‘iziston gismida biologik ko‘rsatkich 3,88 ballga
yetdi. Tog® yonbag‘irlaridagi o‘rmon, butazor va tabiiy
goplamning yaxshiroq saglangani bu natijani shakllan-
tirgan. Geomorfologik baho 2,72, iglimiy baho 2,82 ball
bo‘ldi. Tojikiston qismi 3,11 ballik geomorfologik va 3,57
ballik gidrografik natija bilan ajralib turadi. Dara og‘izlari
hamda adirlar unda tog* va tekislik sharoitini birlashtiradi
(1-rasm).

o s 100k
| T W 1 covadsionfort [ 3 dakomfort B 5 komfort
skomfort 3 subkomfort

Masshtab 1 : 6 300 000

1-rasm. Tabiiy geografik guruhlarning
kompleks turistik bahosi.
a geomorfologik, b iglimiy, d gidrografik, e biologik
Integral qiymat vodiy bo‘yicha 2,77 ballni tashkil qildi.
Subdiskomfort toifasi 37,7 foiz maydonni gamrab oldi.
Diskomfort darajasining ulushi 37,5 foiz, subkomfortniki
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Hudud Geomor- lalimi Gidro- Bio-

fologik | ‘MM | grafik | logik

Farg ona 2,79 290 | 335 | 348
vodiysi

O‘zbekiston 2,90 3,08 3,73 2,54

Qirg‘iziston 2,72 2,82 3,20 3,88

Tojikiston 3,11 3,01 3,57 2,78

Ko‘rsatkichlar o‘rtasidagi Spirmen statistikasi ko‘pi
bilan 0,736 ga yetdi. Dispersiya inflyatsiyasi koeffitsiyen-
tining eng katta qiymati 4,4 bo‘ldi. Ikkala natija ham qabul
gilingan 0,80 va 5 chegaralaridan past. Vaznlar kvartil
oralig‘ida o‘zgartirilganda baho toifasi almashgan maydon
5,5 foizdan oshmadi. Demak yakuniy fazoviy tuzilish
alohida mezon vaznidagi kichik siljishga nishatan bargaror
(3-jadval).

3-jadval. Integral baholash darajalarining
hududiy tagsimoti, foizda

Hudud | @™ | Ep | sD | D | sk | K
cha

Fargiona | 520 | 56 1377375216 07
vodiysi

O‘zbekiston 2,93 0,0 159722118 | 0,1
Qirg‘iziston 2,70 3,7 1469 (235|249 | 09
Tojikiston 2,95 04 |219|56,2|21,3| 0,3
Izoh. Qisqartmalar turistik qulaylik darajasini

anglatadi. K komfort, SK subkomfort, D diskomfort, SD
subdiskomfort, ED ekstradiskomfort.

Muhokama. Oc‘rtacha integral ballni yolg‘iz talqin
gilish subregion ichidagi fargni yashiradi. Tojikiston va
O‘zbekistonning o‘rtacha natijasi yaqin, ammo ularni
shakllantirgan tabiiy omillar boshga. O‘zbekiston suv
tarmog‘i va iglim foniga, Tojikiston geomorfologik
muvozanatga tayanadi. Qirg‘izistonning o‘rtacha balli
pastroq bo‘lsa ham, biologik giymati yuqori hududlar keng
va tabiiy sayohat uchun kuchli resurs yaratadi.

Uch subregion o‘rtasidagi farq raqobatdan ko‘ra o‘zaro
to‘ldirish imkonini beradi. O‘zbekiston qismidagi qulay
kirish va suv bo‘yi xizmatlari tog® hududlariga boshlang‘ich
darvoza bo‘la oladi. Qirg‘iziston tabiiy o‘rmon va baland
tog® marshrutlarini, Tojikiston esa adir hamda dara
yo‘nalishlarini taklif giladi. Yagona marshrutda bu mubhit-
larning almashishi sayohat mazmunini boyitadi.

Kompleks karta investitsiya yoki tashrif uchun tayyorlik
kartasi emas. Unda tabiiy imkoniyat baholanadi. Yo‘l,
tunash joyi, chegara tartibi, suv sifati va muhofaza rejimi
keyingi rejalash bosqichida qo‘shilishi kerak. Tabiiy
giymati yuqori joyda ommaviy qurilish emas, tashrifni
ehtiyotkor boshgarish talab gilinishi mumkin [4:1-183].
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Xulosa. Yagona GAT mezonlari Farg‘ona vodiysining Vodiyni uchta alohida turistik hudud sifatida rejalash
uch davlatga tegishli gismlarini bevosita giyoslash imkonini  uning tabiiy yaxlitligini susaytiradi. Subregionlarning
berdi. O¢zbekiston gidrografik va iqlimiy sharoit, bir-birini to‘ldiradigan jihatlarini bog‘lagan transchegaraviy
Qirg‘iziston biologik resurs, Tojikiston esa geomorfologik  yondashuv turistik mahsulotni rang-barang qiladi va
muvozanat bilan ustunlik giladi. resursdan foydalanishni hududning tabiiy imkoniyatiga

moslashtiradi.
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DANG‘ARA TUMANIDA AHOLI ZIChLIGI, TUPROQ HOLATI VA YER OSTI SUVLARI
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TF'EO3KOJIOI'NYECKASA B3AUMOCBSA3b MEXKIY IIVMIOTHOCTBHIO HACEJIEHUSI,
COCTOSIHUEM ITOYB Y MMOJA3EMHBIMH BOJAMU B JIAHTAPUHCKOM PAMMOHE
YcemonoB Ucnomaxon CaauMIKOHOBHY — Yyumenb
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GEOECOLOGICAL RELATIONSHIP BETWEEN POPULATION DENSITY, SOIL CONDITIONS,
AND GROUNDWATER IN DANGARA DISTRICT
Usmonov Islomjon Salimjonovich — teacher
General Secondary School No. 14, Kokand City, Fergana Region

Tayanch so‘zlar: Dang‘ara tumani, aholi zichligi, tuproq sho‘rlanishi.

Rezyume. Magqolada Farg‘ona viloyati Dang‘ara tumani misolida aholi zichligi, tuproq holati va yer osti suvlari sathi
o‘rtasidagi geockologik bog‘liglik tahlil qilingan. Tadqgiqotda tuman aholisining hududiy joylashuvi, qishloq aholi
punktlarining ulushi, sug‘oriladigan yerlarning meliorativ holati, tuproq sho‘rlanishi darajasi hamda 2015-2026 vyillar
davomida kuzatilgan yer osti suvlari sathi haqidagi ma’lumotlar asos qilib olingan.

KuioueBble ciioBa: J[aHrapuHCKui pailoH, TIIOTHOCTh HACEJICHUS, 3aCOJICHUE.

Pe3tome. B crathe mpoaHanm3mpoBaHa reodKOJIOTHUECKAsk B3aUMOCBSI3b MEXKY IUIOTHOCTBIO HACENEHHs, COCTOSIHUEM
IOYB W YPOBHEM IIOJ3EMHBIX BOI Ha mpumepe JlaHrapwHckoro paifoHa @epranckoit obmactu. B kauecTBe OCHOBBI
HCCIICIOBaHUS MCIIOJIF30BaHbI JaHHBIE O TEPPUTOPUAITEHOM pa3MEIICHUN HaCeNICHHs paioHa, J0Je CeIbCKIX HACENEHHBIX
ITyHKTOB, METHOPAaTHBHOM COCTOSIHHUH OPOIIAEMBIX 3€MeIb, CTCTICHHU 3aCOJICHHUS TI0YB, a TaKkke 00 yPOBHE MOI3EMHBIX BOJ,
HabmomaBmemcs B mepuon 2015-2026 rogos. PesymbraTsl mMoKa3sBaroOT, 4yTo B JIaHTapUHCKOM paiioHE aHTPOIIOTCHHAS
Harpy3ka Ha 3eMellbHBIC, BOIHBIC W TOYBEHHBIC PECYPCHI SIBISCTCS BBICOKOW, MOCKOJNBKY OCHOBHAsI YacTh HAaCEICHUS
MIPO’KUBAET B CEIHCKON MECTHOCTH.

Key words: Dangara District, population density, soil salinity.

Summary. The article analyzes the geoecological relationship between population density, soil conditions, and
groundwater levels using Dangara District of Fergana Region as a case study. The study is based on data concerning the
spatial distribution of the district’s population, the proportion of rural settlements, the reclamation condition of irrigated
lands, the degree of soil salinity, and groundwater levels observed during the period 2015-2026. The results indicate that
anthropogenic pressure on land, water, and soil resources is high in Dangara District, as the majority of the population is

concentrated in rural areas.

Kirish. Farg‘ona vodiysi Markaziy Osiyoning eng
intensiv  o‘zlashtirilgan, aholisi zich va sug‘orma
dehgonchilik tizimi ustuvor hududlaridan biridir. Aholi
sonining o‘sishi, qishloq xo‘jaligi yerlaridan yuqori
darajada foydalanish, sug‘orish-drenaj tarmoglari va yer
osti suvlari rejimidagi o‘zgarishlar landshaft komponentlari
o‘rtasidagi  tabily muvozanatni  sezilarli  darajada
o‘zgartiradi. Ilmiy adabiyotlarda Farg‘ona vodiysida
irrigatsiya jarayonlari tuprog morfologiyasi, agroximik
xossalari va tuz tarkibini o‘zgartirishi, uzoq muddatli
sug‘orish  esa  gidromorf tuproqlarning  agrogen
evolyutsiyasini tezlashtirishi ta’kidlangan [1]. Shuningdek,
mintagadagi irrigatsiyalangan tuproglar tarkibida tuzlarning
vertikal tagsimlanishi va yer osti suvlari kimyoviy tarkibi
tuproq sho‘rlanishida muhim rol o‘ynashi qayd etiladi [12].

Aholi zichligi geoekologik bosimning eng muhim
ijtimoiy indikatori hisoblanadi. Chunki aholi zich
joylashgan hududlarda ichimlik va xo‘jalik-maishiy suvga
talab, chigindi va ogava suvlar shakllanishi, gishlog
xo‘jaligi mahsulotlariga ehtiyoj hamda yer resurslaridan
intensiv foydalanish ortadi. Farg‘ona vodiysida demografik
bosim suv va yer resurslari tangisligini kuchaytirishi,
sug‘oriladigan yerlar kengayishi esa yer usti va yer osti
suvlari sifatiga ta’sir ko‘rsatishi ilmiy manbalarda
ko‘rsatilgan [8]. Suv sifati va landshaft holati bo‘yicha
xalgaro tadgiqotlarda ham aholi zichligi, urbanizatsiya va
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qishloq xo‘jaligi yerlarining kengayishi suv sifatining
yomonlashuvi bilan bog‘liq ekani aniglangan [9], [11].

Yer osti suvlari landshaftning bargarorligi uchun ikki
tomonlama ahamiyatga ega: bir tomondan, ular sug‘orish
va ichimlik suvining strategik manbai, ikkinchi tomondan,
sathi sayozlashgan yoki minerallashuvi ortgan sharoitda
tuproq sho‘rlanishini kuchaytiruvchi omildir. Zamonaviy
tadgiqotlarda yer osti suvlari ifloslanish xavfi fagat tabiiy
gidrogeologik sharoit bilan emas, balki aholi zichligi,
qishloq xo‘jaligi ishlab chiqarishi va yer foydalanish
intensivligi  kabi antropogen yuklamalar bilan birga
baholanishi lozimligi asoslanadi [3], [7].

Materiallar va metodlar. Tadqiqot obyekti Farg‘ona
viloyatining Dang‘ara tumani bo‘lib, u Farg‘ona
vodiysining intensiv o‘zlashtirilgan qishloq xo°‘jaligi
landshaftlari tarkibiga kiradi..

Asosiy empirik baza uch turdagi ma’lumotlaridan
iborat: 1) aholi va qishloq xofjaligini ro‘yxatga olish
tashkiliy rejasi bo‘yicha tuman, shaharcha va qishloq aholi
punktlari kesimidagi ko‘rsatkichlar; 2) Dang‘ara tumanida
2025 va 2026 yillar bahor holatiga tuproq sho‘rlanishi
bo‘yicha MMTP kesimidagi jadval; 3) 2015-2026 vyillar
davomida nazorat quduglarida yer osti suvlari sathi
bo‘yicha ko‘p yillik kuzatuvlar [4], [5], [13].
Adabiy-metodik asos sifatida Farg‘ona vodiysi tuproqlari,
irrigatsiya va yer osti suvlari, yer foydalanish va suv sifati
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bo‘yicha xalgaro maqolalar hamda rasmiy statistik
ma’lumotlar tahlil qilindi [1], [6], [7], [8], [9], [10], [11],
[12].

Tuproq holati 2026 yil bahor holatidagi sug‘oriladigan
maydon, yerdan foydalanish Kkoeffitsiyenti va sho‘rlanish
darajasi ulushi orqali baholandi. Sho‘rlangan maydon
ulushi quyidagi ko‘rinishda hisoblandi: S = (Akuchsiz +
Ao‘rtacha + Akuchli) / Aumumiy x 100. Yer osti suvlari
bo‘yicha har bir quduq-yil kesimida oylik o‘rtacha ustunlari
ajratildi va 0,1-6,0 m oraligdan tashgaridagi texnik xatolik
ehtimoli yugori giymatlar chigarib tashlandi. Keyin MMTP
va yil kesimida o‘rtacha sath, minimal-maksimal giymatlar,
sathi 1,5 m dan sayoz va 2,0 m dan sayoz bo‘lgan quduqlar
ulushi hisoblandi.

Natijalar. Aholi joylashuvi va demografik yuklama.
Aholi fayliga ko‘ra, Dang‘ara tumanida jami aholi 184 017
kishini tashkil etadi. Shundan 45 088 kishi yoki 24,5 foizi
shahar va shaharchalarda, 138 929 kishi yoki 75,5 foizi
gishlog aholi punktlarida istigomat giladi [5]. Rasmiy
statistik ma’lumotlarda ham 2025 yil 1 iyul holatiga
Dang‘ara tumani aholisi 182 654 kishi, 2026 yil uchun esa
184,7 ming kishi atrofida qayd etilgan [6], [10]. Demak,
tagdim etilgan mahalliy fayl ko‘rsatkichlari rasmiy
demografik gatorlar bilan mos keladi.

Tuman hududida 8 ta shaharcha, 44 ta mahalla va 116 ta
gishlog aholi punkti gayd etilgan [5]. Shahar aholisining
asosly qismi Dang‘ara shaharchasida jamlangan bo‘lib,
unda 15 279 Kkishi yashaydi. Qishloq joylarda esa
Naymancha (7 189 kishi), Teliming (6 598 kishi), Katta
Boybucha (5 919 kishi), Qashqar (5 715 kishi), G‘umayli
(5 168 kishi), Boy Buta (5 128 kishi) va Kichik Turk
(5 115 kishi) yirik demografik tugunlar sifatida ajralib
turadi. Aholining aynan qishlog joylarda ustunligi
sug‘oriladigan yerlardan foydalanish, xo‘jalik-maishiy suv
iste’moli va mahalliy drenaj-yuvilish jarayonlari bilan
bevosita bog‘liq ekologik yuklama shakllantiradi.

1-jadval. Dang‘ara tumanida aholi joylashuvining
asosiy Ko‘rsatkichlari
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Ko‘rsatkich Qiymat Ulushi / izoh
Jami aholi 184 017 kishi 100 %
Shahar va sh_aharchalar 45 088 Kishi 245 %
aholisi
Qishloq ahol_l punktlarl 138 929 kishi 75.5 %
aholisi
Shaharchalar soni 8ta urban aho_ll
punktlari
. tashkiliy-
Mabhallalar soni 44 ta hududiy birlik
Qishlog aholi punktlari gishloq joyla-
. 116 ta . e
soni shuvi tarmog‘i

Manba: [5] asosida muallif hisob-Kkitoblari.

Tuproq sho ‘rlanishi va sug ‘oriladigan yerlar holati.
Tuproq jadvali bo‘yicha 2026 vyil bahorida tuman
sug‘oriladigan maydoni 26 036 ga, yerdan foydalanish
koeffitsiyenti esa o‘rtacha 0,58 ni tashkil etadi [4]. Asosiy
jadvaldagi sho‘rlanish toifalariga ko‘ra, 22 645 ga yer
yaxshi holatda, 3 391 ga yer kuchsiz sho‘rlangan holatda
gayd etilgan. Bu mos ravishda 87,0 % va 13,0 % ni tashkil
giladi. 2025 vyil bahoridagi nazorat maydoni 18 274 ga
bo‘lib, yaxshi holatdagi yer 14 883 ga, kuchsiz sho‘rlangan
yer 3 391 ga edi. Demak, umumiy hisoblangan maydon

kengaygan sharoitda kuchsiz sho‘rlangan maydonning
mutlaq giymati saglanib, uning nisbiy ulushi kamaygan.

MMTP  kesimida eng muammoli ko‘rsatkich
Naymancha hududida kuzatiladi: 2026 yil bahorida 4 891
ga sug‘oriladigan maydonning 2 446 ga qismi kuchsiz
sho‘rlangan, ya’ni sho‘rlangan ulush 50,0 % ga teng.
Sirdaryo MMTPda bu ulush 10,2 %, Xudoyberdiyevda 7,5
%, Ishonchda 3,7 %, Mulkobodda 2,5 %, Istigbolda 2,0 %
atrofida. Dang‘ara va “Boshqalar” toifasida asosiy jadval
bo‘yicha sho‘rlanish qayd etilmagan. Bu natija tuprog
sho‘rlanishi tuman bo‘ylab bir xilda emas, balki ayrim
irrigatsion-meliorativ zonalarda jamlanganini ko ‘rsatadi.

2-jadval. 2026 yil bahorida MMTP kesimida tuproq
sho‘rlanishi ko‘rsatkichlari

MMTP Maydon, EFK Yaxshi, [Kuchsiz Sho‘rian

ga ga ga gan, %
Dang‘ara 1982 0,52 1982 0 0,0
Istigbol 1653 | 0,62 | 1620 33 2,0
Ishonch 2691 | 0,68 | 2591 100 3,7
Mulkobod | 2224 | 0,62 | 2169 55 2,5
Naym. 4891 | 0,60 | 2445 | 2446 | 50,0
Sirdaryo | 5300 | 0,61 | 4762 538 10,2
Xudoyb. | 2935 | 0,49 | 2716 219 75
Boshqalar | 4360 | 0,54 | 4360 0 0,0
Jami 26036 | 0,58 | 22645 | 3391 13,0

Manba: [4] asosida muallif hisob-kitoblari.
Izoh: Naym. - Naymancha; Xudoyb. - Xudoyberdiyev.

Yer osti suvlari sathi dinamikasi. Yer osti suvlari faylida
2015-2026 yillar bo‘yicha 119 ta kuzatuv qudug‘i va 7 ta
MMTP hududi kesimida oylik ma’lumotlar mavjud.
Ma’lumotlarni tozalashdan so‘ng 1 424 ta quduq-yil
kuzatuv qatori tahlil qilindi [13]. Tuman bo‘yicha o‘rtacha
yillik yer osti suvlari sathi 2017 yilda 1,72 m, 2025 vyilda
1,99 m, 2026 yilda esa 1,96 m bo‘lgan. Umuman, 2015-
2026 yillar oralig‘ida o‘rtacha sath 1,72-1,99 m diapazonda
o‘zgargan. Bu ko‘rsatkich sugoriladigan hududlar uchun
yer osti suvlari sathi nisbatan sayozligini va sho‘rlanish
xavfini doimiy monitoring qilish zarurligini bildiradi.

2026 yil kesimida Sirdaryo MMTPda o‘rtacha yer osti
suvlari sathi 1,62 m bo‘lib, quduqglarning 50,0 foizida sath
1,5 m dan sayoz, 95,8 foizida esa 2,0 m dan sayozdir.
Naymancha MMTPda o‘rtacha sath 1,95 m, 1,5 m dan
sayoz quduglar ulushi 31,8 %, 2,0 m dan sayoz quduglar
ulushi 68,2 % ni tashkil etadi. Istigbol, Ishonch, Mulkobod
va Xudoyberdiyev hududlarida ham 2,0 m dan sayoz
guduglar ulushi 50 foizdan yuqori. Bunday sharoitda
kapillyar ko‘tarilish va bug‘lanish orqali tuzlarning yuqori
gatlamlarda to‘planish ehtimoli ortadi.

3-jadval. 2026 yilda yer osti suvlari sathi bo‘yicha
MMTP kesimidagi tavsifiy ko‘rsatkichlar

Qudug| O¢‘rt. | Min-max, | <=1,5|<=2,0

bl soni | sath, m m m, % | m, %
Dang‘ara 18 2,35 1,36-3,28 | 5,6 33,3
Istigbol 10 1,81 1,33-2,62 | 30,0 | 60,0
Ishonch 14 2,05 1,23-3,95 | 7,1 64,3
Mulkobod | 12 2,09 1,22-3,82 | 16,7 | 58,3
Naym. 22 1,95 1,12-3,77 | 31,8 | 68,2
Sirdaryo 24 1,62 0,79-2,81 | 50,0 | 95,8
Xudoyb. 18 1,97 1,24-3,21 | 22,2 | 50,0
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Manba: [13] asosida muallif hisob-kitoblari.
I1zoh: Naym. - Naymancha; Xudoyb. - Xudoyberdiyev.




Aholi - tuproq - yer osti suviari bog ligligi. Uch
komponentli tahlil shuni ko‘rsatadiki, geoekologik xavf
faqat tuproq sho‘rlanishi yoki faqat yer osti suvlari sathi
bilan izohlanmaydi. Aholining 75,5 foizi qishlog
hududlarda yashashi natijasida sug‘oriladigan yerga,
tomorqa xo‘jaliklariga, ichimlik va maishiy suv resurslariga
bosim kuchayadi. Qishlog joylarda vyirik demografik
tugunlar aynan irrigatsion landshaftlar bilan tutashgan.
Masalan, Naymancha gishlog hududi eng yirik gishlog
aholi punktlaridan biri bo‘lib, shu nomdagi MMTPda
sho‘rlangan yer ulushi eng yugori - 50,0 %. Bu holat aholi
joylashuvi va meliorativ xavf zonalari o‘rtasida amaliy
jihatdan muhim bog‘liglik mavjudligini ko‘rsatadi.

Tahlil natijasida ekologik boshgaruv uchun ustuvor
zonalar quyidagicha ajratildi: yuqori ustuvorlik —
Naymancha va Sirdaryo, o‘rta ustuvorlik — Istigbol,
Ishonch, Mulkobod, Xudoyberdiyev; nisbatan past yoki
profilaktik ustuvorlik — Dang‘ara va Boshgalar. Bunda
Naymancha uchun asosiy xavf omili tuproq sho‘rlanishi va
aholi bosimi, Sirdaryo uchun esa yer osti suvlari sathining
sayozligi hisoblanadi.

4-jadval. Geoekologik boshgaruv uchun ustuvor
zonalar
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Asosiy Geoekologik Ustu-
Alele indikatorlar talgin vorlik
Sho‘rlangan
ulush 50,0 %; | Tuproq sho‘rlanishi
Nay- yer osti suvlari va gishlog aholi \ugori
mancha | o‘rtacha 1,95 m; | bosimi birikkan g
yirik gishlog zona
aholi tuguni
Yer osti suvlari Savoz ver osti
o‘rtacha 1,62 m; yl Y favli
. <=1,5m quduglar suviarl t_u ayll .
Sirdaryo ' ) sho‘rlanishning [Yugori
50,0 %; X /
. kuchayish xavfi
sho‘rlangan maviud
ulush 10,2 % )
Sho‘rlangan S
Xudoyber- ulush Ff:g;g?:;'\lf O'rt
diyev 7,5 %; <=2,0m nazorat zarur -
quduglar 50,0 %
Istigbol, <=2,0m qudgqlar Yer osti suvlari
58-64 %; o o
Ishonch, sho*rlanish orgali ikkilamchi | O‘rta
Mulkobod . sho‘rlanish xavfi
past-o‘rtacha
Tuproq iadvali Monitoring va
Dang‘ara, ‘p' q) . | maishiy-texnogen | Profi-
bo‘yicha yaxshi L -
Boshgalar bosimni nazorat | laktik
holat ustun -
qilish zarur

Manba: [4], [5], [13] asosida muallif umumlashtirmasi.

Muhokama. Olingan natijalar Farg‘ona vodiysi uchun
x0s bo‘lgan umumiy geoekologik qonuniyatlarga mos
keladi. Ya’ni demografik bosim, sug‘oriladigan yerlarning
intensiv ishlatilishi va suv-meliorativ tizimlar o‘rtasidagi
0‘zaro ta’sir tuproq va yer osti suvlari rejimini belgilaydi.
Kenjabaev va hammualliflar Farg‘ona vodiysida aholi

zichligi ortishi suv va yer resurslariga talabni kuchaytirib,
irrigatsion dehqgonchilikning kengayishi yer degradatsiyasi
va suv resurslari ifloslanishi xavfini oshirishini ta’kidlagan
[8]. Dang‘ara tumani ma’lumotlari ham shu fikrni mahalliy
miqyosda tasdiglaydi: aholining katta gismi qishlog
joylarda jamlangan, sug‘oriladigan maydonlar esa
tumanning geoekologik barqgarorligini belgilovchi asosiy
resurs hisoblanadi.

Tuproq sho‘rlanishi jihatidan Naymancha hududining
ajralib chiqishi alohida e’tiborni talab qiladi. Markaziy
Farg‘ona tuproqlari bo‘yicha tadqiqotlarda ikkilamchi
sho‘rlanish sug‘orish suvining tarkibi, yer osti suvlari
kimyoviy holati, drenajning yetarliligi va evaporatsiya
sharoitlari bilan chambarchas bog‘liq ekani ko‘rsatilgan [1],
[12]. Dang‘ara tumanida ham yer osti suvlari sathi 2 m
atrofida bo‘lgan hududlarda, aynigsa sug‘orish mavsumida
kapillyar namlanish va bug‘lanish orqali tuzlarning yuqori
qatlamlarga qayta ko‘tarilishi ehtimoli ortadi. Shu bois
tuproq sho‘rlanishini baholash faqat laborator yoki maydon
jadvali bilan cheklanmasligi, balki yer osti suvlari
monitoringi bilan integratsiyalashishi kerak.

Yer osti suvlari bo‘yicha natijalar ham xalqaro ilmiy
qarashlar bilan uyg‘un. Suv sifati va yer foydalanish
alogalarini o‘rganadigan tadqiqotlarda qishloq xo‘jaligi
yerlaridan ozuga moddalari, tuzlar va boshga komponent-
larning yuvilishi yer osti suvlari sifatini o‘zgartirishi, suv
sifati esa o‘z navbatida tuproq xossalari va hosildorlikka
ta’sir qilishi ta’kidlanadi [3], [9]. Yaqinda e’lon qilingan
tadgiqotlarda yer osti suvlari ifloslanish xavfini baholashda
aholi zichligi va qishloq xo‘jaligi ishlab chiqarish
ko‘rsatkichlari antropogen yuklama indikatori sifatida
go‘llangan [7]. Bu yondashuv Dang‘ara tumanidagi
sharoitga ham mos: aholi va dehgonchilik tizimi birgalikda
yer osti suvlari rejimini belgilovchi asosiy antropogen
omillar sifatida garalishi lozim.

Xulosa. Dang‘ara tumani misolida o‘tkazilgan tahlil
aholi joylashuvi, tuproq sho‘rlanishi va yer osti suvlari sathi
bir-biri bilan uzviy bog‘langan geoekologik tizimni
shakllantirishini ko‘rsatdi. Tuman aholisi 184 017 kishini
tashkil etib, uning 75,5 foizi gishlog aholi punktlarida
yashaydi; bu qishloq xo‘jaligi landshaftlariga antropogen
yuklamaning  asosiy ijtimoiy-demografik  manbai
hisoblanadi. 2026-yil bahorida sug‘oriladigan maydon 26
036 ga bo‘lib, asosiy tuproq jadvali bo‘yicha 87,0 % yer
yaxshi holatda, 13,0 % yer kuchsiz sho‘rlangan holatda
qayd etildi. Sho‘rlanishning eng yuqori ulushi Naymancha
MMTPda kuzatildi - 50,0 %. Bu hududda vyirik gishlog
aholi tugunining mavjudligi va meliorativ xavfning birga
namoyon bo‘lishi ekologik boshqaruvni ustuvorlashtirishni
talab etadi. Yer osti suvlari bo‘yicha 2015-2026 yillar
davomida o‘rtacha sath 1,72-1,99 m oralig‘ida o‘zgardi.
2026 yilda tuman bo‘yicha o‘rtacha sath 1,96 m bo‘lib,
Sirdaryo MMTPda eng sayoz ko‘rsatkich — 1,62 m gayd
etildi. Sirdaryo hududida quduglarning 50,0 foizida sath
1,5 m dan sayoz, 95,8 foizida esa 2,0 m dan sayoz bo‘lishi
tuproq sho‘rlanishi xavfini kuchaytiruvchi omil sifatida
baholandi.
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GEOECOLOGICAL SITUATION FORMING UNDER THE INFLUENCE
OF ANTHROPOGENIC FACTORS IN THE DANGARA DISTRICT
Usmonov Islomjon Salimjonovich — teacher
General Secondary School No. 14, Kokand City, Fergana Region

Tayanch so‘zlar: Dang‘ara tumani, antropogen omillar, geoekologik vaziyat.

Rezyume. Maqolada Dang‘ara tumani hududida antropogen omillar ta’sirida shakllanayotgan geoekologik vaziyat
tahlil qilingan. Tadqiqotda aholi joylashuvi va zichligi, yer resurslaridan foydalanish, tuproq qoplamining sho‘rlanish
darajasi hamda yer osti suvlari sathining o°zgarishi asosiy geoekologik indikatorlar sifatida baholangan.

KaroueBblie ciioBa: [lanrapackuii paiioH, aHTpONIOr€HHbIE (PaKTOPBI, FTE0IKOIOTHYECKAsT CUTYaLHS.

Pe3tome. B craThe aHaIM3MpPYeTCs T€OAKONIOTHUECKast CUTYyalusl, (POPMUPYIOLIASICS IO/ BO3JIEHCTBHEM aHTPOIIOTCHHBIX
(axTopoB Ha TeppuTopun JaHrapackoro paiiona. B uccrnenoBanuy oLeHUBAIOTCS paclpe/ieieHUe U IFIOTHOCTh HACEIICHUS,
UCIIONB30BAaHKE 3EMEIBHBIX PECYpPCOB, CTCIICHb 3aCOJICHUS ITOYB W M3MEHCHHS YPOBHS I'DYHTOBBIX BOJ KaK OCHOBHBIC

T'COOKOJIOTHYCCKHUEC ITOKa3aTCIN.

Key words: Dangara District, anthropogenic factors, geoecological situation.

Summary. This article analyzes the geoecological situation forming under the influence of anthropogenic factors in the
territory of Dangara District. The study evaluates population distribution and density, land resource use, the degree of soil
salinization, and changes in groundwater levels as the main geoecological indicators.

Kirish. Farg‘ona vodiysi O‘zbekistonning aholisi zich,
sug‘orma dehqonchilik yuqori darajada rivojlangan va
tabiiy resurslardan foydalanish intensivligi kuchli bo‘lgan
hududlaridan  biridir. Bunday hududlarda landshaft
komponentlari - tuproq, suv, o‘simlik qoplami, relef va
aholi xo‘jaligi tizimi o‘rtasidagi munosabatlar tabiiy
jarayonlar bilan bir gatorda inson faoliyati ta’sirida
shakllanadi. Aynigsa sug‘orish, kollektor-drenaj tarmoglari,
tomorqa xo‘jaligi, ekin maydonlarining agrotexnik ishlovi,
mineral o‘g‘itlardan foydalanish, transport va maishiy
ogava manbalari  geoekologik  vaziyatning  asosiy
antropogen drayverlari sifatida namoyon bo‘ladi. Markaziy
Farg‘ona tuproqlari bo‘yicha tadqiqotlar uzoq muddatli
sug‘orish natijasida tuproq profili, tuzlar tarkibi va agrogen
evolyutsiya jarayonlari o‘zgarishini ko‘rsatadi [1], [13].

Geoekologik vaziyat deganda muayyan hududda tabiiy
muhit komponentlarining holati, ularga antropogen bosim
darajasi, ekologik xavf omillari va resurslardan bargaror
foydalanish imkoniyatlarining hududiy majmui tushuniladi.
Qishloq xo‘jaligi intensiv rivojlangan landshaftlarda bu
vaziyat odatda uchta asosiy indikator orgali yaqgqol
ko‘rinadi: aholi va xojalik faoliyati yuklamasi, tuprogning
meliorativ holati hamda yer osti suvlari sathi va sifati. Yer
foydalanish va suv sifati o‘rtasidagi bog‘liglik xalgaro
adabiyotlarda ham keng asoslangan: qishloq xo‘jaligi,
urbanizatsiya va aholi zichligining ortishi suv obyektlari
hamda yer osti suvlarida kimyoviy yuklamaning
kuchayishiga sabab bo‘lishi mumkin [9], [12].

Materiallar va metodlar. Tadgigot obyekti sifatida
Farg‘ona viloyatining Dang‘ara tumani tanlandi. Tuman
hududi sug‘oriladigan qishloq xo°‘jaligi maydonlari, qishloq
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aholi punktlari va irrigatsion-meliorativ tizimlarning o°zaro
tutashgani bilan ajralib turadi. Tadgiqotning asosiy axborot
manbalari uch guruhga ajratildi: birinchisi — Dang‘ara
tumani aholisi va aholi punktlari hagidagi mahalliy jadval
ma’lumotlari; ikkinchisi — 2025-2026-yillar bahor holatiga
sug‘oriladigan yerlar va tuproq sho‘rlanishi bo‘yicha
ma’lumotlar; uchinchisi - 2015-2026-yillar uchun kuzatuv
qudugqlari kesimidagi yer osti suvlari sathi ma’lumotlari [4],
[5], [14].

Adabiy-metodik baza sifatida ScienceDirect
platformasida e’lon qilingan gidrologik va irrigatsion
tadqiqotlar, ResearchGate orqali ochiq ko‘rinadigan
Farg‘ona vodiysi irrigatsiyasi haqgidagi ishlanmalar,
shuningdek Scopus va Web of Science bazalarida
indekslanadigan  xalgaro  jurnallardagi  magolalardan
foydalanildi. Xususan, Markaziy Farg‘ona tuproqlarining
antropogen evolyutsiyasi [1], salinlashgan irrigatsion
tuproglarning biogeokimyoviy holati [13], irrigatsiya
infratuzilmasining ekologik ogibatlari [8], yer foydalanish
va suv sifati munosabatlari [9], aholi zichligi va landshaft
o‘zgarishlarining suv sifatiga ta’siri [12], yer osti suvlari
nitrat yuklamasining gidrogeologik hamda ijtimoiy-
iqtisodiy omillar bilan bog‘ligligi [7] kabi tadqiqotlar
magolaning nazariy asosini tashkil etdi.

Tadgiqotda indikatorli geoekologik baholash usuli
go‘llandi. Bunda aholi soni va gishloq aholisining ulushi
ijtimoiy-demografik  yuklama sifatida, sug‘oriladigan
maydon va yerdan foydalanish koeffitsiyenti agroirrigatsion
yuklama sifatida, tuproq sho‘rlangan maydoni meliorativ
xavf indikatori sifatida, yer osti suvlari sathi esa
gidrogeologik  xavf indikatori  sifatida  baholandi.
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Sho‘rlangan maydon ulushi quyidagi formula bilan
aniglandi: S = (Ash / Aum) x 100, bu yerda S - sho‘rlangan
maydon ulushi, Ash - sho‘rlangan maydon, Aum - umumiy
sug‘oriladigan maydon. Yer osti suvlari sathini baholashda
1,5 m va 2,0 m chegaralari sayoz sath xavfi uchun amaliy
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2-jadval. Dang‘ara tumanida demografik-
antropogen yuklama ko‘rsatkichlari

indikator sifatida gabul gilindi.
1-jadval. Tadqiqotda qo‘llangan indikatorlar
va ularning geoekologik mazmuni

Ko‘rsatkich | Qiymat Geoekologik talgin
_ _ 184 017 Tuman m_|qy_o_5|da_ resur§lar—_
Jami aholi L ga umumiy ijtimoiy bosimni
Kishi ; )
ifodalaydi
Shahar va 45 088 Urban infratuzilma, maishiy
shaharchalar Kishi chigindi va transport bosimi
aholisi (24,5 %) shakllanadi
Qishlo 138 929 Sug‘oriladigan yer, tomorqa,
aholisiq kishi chorvachilik va mahalliy suv
(75,5 %) iste’moli yuklamasi yuqori
Shaharchalar 8ta Urban markazlar _atroflda _
texnogen yuklama jamlanadi
Mahallalar 44 ta Mahalliy eko!pglk Iposk_lqgruv
uchun asosiy ijtimoiy birliklar
Q'Shqu Qishloq landshaftlarida an-
aholi 116 ta tropogen ta’sir tarmog‘i ken
punktlari pog & &
Rasmiy 2026-yilda Aholi zichligi yugori
aholi zich- 438,9 hududda ekologik monitor-
ligi gatori kishi/km? ing zarurati ortadi

Lr::gr Asosiy Antropogen | Geoekologik
. | ko‘rsatkichlar mazmuni talgin
guruhi
Suv iste’moli, Aholi zich
Demo- | Jami aholi, maishiy ogava, | joylashgan
grafik | gishlog aholisi tomorga hududlarda
yuk- ulushi, aholi x0‘jaligi va ekologik
lama | punktlari soni infratuzilma nazorat
bosimi kuchaytiriladi
Sug‘oriladigan Sug‘orish, Tuproq va
Agroir- | maydon, EFK, | yuvilish, drenaj, | suv resurs-
rigatsion| ekin may- agrokimyoviy |lariga bevosi-
yuklama| donlaridan vositalardan ta bosimni
foydalanish foydalanish ko‘rsatadi
I:(axshl, Uzoq muddatli Sho rlan_1sh
uchsiz, sug‘orish, drenaj yuqor
Meliora-| o‘rtacha va > - AN\ b dudlar
. . yetishmovchi- R
tiv holat kuchli ligi tuzlarnin meliorativ
sho‘rlangan a ga’ ko* tariliskgn tiklashni talab
maydon ulushi | 9% giladi
Y?r ostl SUVIa.n Sug‘orish rejimi, | Sayoz sath
. o‘rtacha sathi, . . .
Gidro- _ kollektor-drenaj |sho‘rlanish va
. <=1,5mva L . . .
geologik _ tizimi, kapillyar | ifloslanish
<=2,0m R -
holat udualar ko‘tarilish xavfini
a ulughi ehtimoli kuchaytiradi

Manba: [1], [4], [5], [7], [9], [13], [14] asosida muallif
ishlab chiggan.

Natijalar. Aholi va aholi punktlari antropogen yuklama
omili sifatida. Aholi ma’lumotlariga ko‘ra, Dang‘ara
tumanida jami aholi 184 017 kishini tashkil etadi. Shundan
45 088 kishi yoki 24,5 foizi shahar va shaharchalarda,
138 929 kishi yoki 75,5 foizi gishlog aholi punktlarida
istigomat giladi [5]. Rasmiy statistika manbalarida 2025-yil
1 iyul holatiga tuman aholisi 182 654 Kishi ekani, 2026-yil
gatorida esa doimiy aholi soni 184,7 ming Kishi atrofida
qayd etilgani mahalliy fayldagi ko‘rsatkichlarning umumiy
demografik fon bilan mosligini ko‘rsatadi [6], [11]. Aholi
zichligi bo‘yicha rasmiy qatorlarda ham Dang‘ara tumani
2026-yilga kelib 438,9 kishi’/km? darajasiga yetgani qayd
etilgan [11].

Tumanda 8 ta shaharcha, 44 ta mahalla va 116 ta
gishlog aholi punkti mavjud [5]. Bu holat hududning
qishloq joylashuvi tarmog‘i zichligini, demak, tabiiy
resurslardan kundalik foydalanish ko‘lami kengligini
anglatadi. Qishlog aholisi ulushining yuqoriligi tomorga
sugorishi, chorvachilik, uy xo‘jaliklari oqava suvlari,
mahalliy yo‘l-infratuzilma bosimi va sug‘oriladigan yerlar
bilan bevosita bog‘liq ekologik yuklamani kuchaytiradi.
IImiy adabiyotlarda aholi zichligi va urbanizatsiya bosimi
suv sifati hamda landshaft barqarorligiga sezilarli ta’sir
ko‘rsatishi qayd etilgan [9], [12].

Manba: [5], [6], [11] asosida muallif umumlashtirmasi.

Sug ‘oriladigan yerlar va tuproq sho ‘rlanishi antro-
pogen ta’sir natijasi sifatida. Tuproq fayli bo‘yicha 2026-
yil bahorida Dang‘ara tumanining sug‘oriladigan maydoni
26 036 ga, yerdan foydalanish koeffitsiyenti esa 0,58 ni
tashkil etadi [4]. Umumiy maydonning 22 645 ga qismi
yaxshi holatda, 3 391 ga qismi kuchsiz sho‘rlangan holatda
qayd etilgan. Demak, tuman bo‘yicha sho‘rlangan maydon
ulushi 13,0 foizga teng. Bu ko‘rsatkich umumiy miqyosda
keskin ingirozli holatni emas, balki ayrim meliorativ
zonalarda jamlangan xavfni ko‘rsatadi. Chunki sho‘rlanish
ko‘rsatkichi MMTP kesimida sezilarli farq giladi.

Eng muammoli hudud Naymancha MMTP bo‘lib, 4 891
ga sug‘oriladigan maydonning 2 446 ga qismi kuchsiz
sho‘rlangan, ya’ni sho‘rlangan maydon ulushi 50,0 foizni
tashkil etadi [4]. Sirdaryo MMTPda sho‘rlanish ulushi 10,2
foiz, Xudoyberdiyevda 7,5 foiz, Ishonchda 3,7 foiz,
Mulkobodda 2,5 foiz, Istigbolda 2,0 foiz atrofida gayd
etilgan. Dang‘ara va “Boshqalar” toifasida asosiy jadval
bo‘yicha sho‘rlanish qayd etilmagan. Bu hududiy tafovutlar
antropogen sug‘orish, drenaj ishlashi, relefning mikrofarq-
lari va yer osti suvlari rejimi bilan bog‘liq bo‘lishi mumkin.

3-jadval. 2026 yil bahorida MMTP kesimida
tuprog-meliorativ holat

' oo =
= S ? Yaxshi o I§ S E 3
MMTP | 5 &8 EFK | T IS E o £
T > S @©| -

i g X325

Dang‘ara 1982 | 0,52 | 1982 0,0
Istigbol 1653 | 0,62 | 1620 33 2,0
Ishonch 2691 | 0,68 | 2591 100 3,7
Mulkobod 2224 | 0,62 | 2169 55 2,5
Naymancha 4891 | 0,60 | 2445 | 2446 | 50,0
Sirdaryo 5300 | 0,61 | 4762 538 | 10,2
Xudoyberdiyev | 2935 | 0,49 | 2716 219 75
Boshgalar 4360 | 0,54 | 4360 0 0,0
Jami 26036 | 0,58 | 22645 | 3391 | 13,0

108

Manba: [4] asosida muallif hisob-kitoblari.




Yer osti suvlari sathi geoekologik vaziyatning sezgir
indikatori sifatida. Yer osti suvlari bo‘yicha faylda 2015-
2026-yillar oraligida 119 ta kuzatuv qudug‘i va 7 ta
MMTP hududi kesimidagi ma’lumotlar keltirilgan [14].
Tahlilda tozalangan qudug-yil gatorlari asosida yer osti
suvlari sathining yillik va hududiy farglari umumlashtirildi.
Tuman bo‘yicha o‘rtacha yillik sath 2015-2026-yillar
oraligida 1,72-1,99 m diapazonda o‘zgarib, 2026-yilda
1,96 m ni tashkil etdi. Bu ko‘rsatkich sug‘oriladigan
hududlarda yer osti suvlari sathi nisbatan sayozligini va
tuproq sho‘rlanishi xavfi bilan uzviy bog‘liqligini bildiradi.

Yer osti suvlari sathi fagat tabiiy gidrogeologik
sharoitlar mahsuli emas. Sug‘orish me’yorlari, kollektor-
drenaj tizimlarining ishlashi, dala yuvilishi, ekin
maydonlari strukturasining o‘zgarishi va aholi punktlaridagi
x0‘jalik-maishiy suv aylanishi ham yer osti suvlari rejimiga
ta’sir etadi. Xalqaro tadgigotlarda yer osti suvlarining
ifloslanish va sifat o‘zgarishi xavfi qishloq xo‘jaligi
yuklamasi, aholi zichligi va gidrogeologik sezgirlik bilan
birga baholanishi zarurligi ta’kidlanadi [3], [7].

4-jadval. 2026 yilda yer osti suvlari
sathi bo‘yicha hududiy farglar
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5-jadval. Dang‘ara tumani hududida geoekologik
vaziyatni ustuvorlik bo‘yicha rayonlashtirish

. =
Asosiy antropogen 3.3
Hudud / va tabiiy- Geoekologik | S §
zona antropogen vaziyat bahosi @ 3
omillar m 3
Sho‘rlangan .
maydon ulushi | LuProd shorla- |-
o nishi va aholi- =
Naymancha 50,0 %; gishlog agroirrigatsion )
y aholi yuklamasi; g 9 ~
. . yuklama
yer osti suvlari birikkan zona
o‘rtacha 1,95 m
Yer osti suvlari Sayoz yer osti
o‘rtacha 1,62 m; suvlari sababli | ‘5
Sirdaryo | <=2,0 m quduglar ikkilamchi g
95,8 %; sho‘rlan- sho‘rlanish >
gan maydon 10,2% xavfi kuchli
Sho‘rlangan O‘rta darajadagi
Xudoyber- | maydon 7,5 %; meliorativ- £
diyev <=2,0 m quduglar | gidrogeologik | ©
50,0 % xavf
Sho‘rlanish past- Profilaktik
. . . choralar
Istigbol, o‘rtacha; yer osti . =
. ko‘rilmasa, o
Ishonch, suvlari 2 m dan . . o
sho‘rlanish
Mulkobod sayoz quduglar kengavishi
58-64 % gayr:
mumkin
Tupro_q holgtl Hozircha o
yaxshi; ayrim . =
. nisbatan bargaror,, =
Dang‘ara, | quduglarda sayoz PR S
i . lekin doimiy =
Boshgalar sath; aholi- monitoring talab S
infratuzilma rng o
. i etiladi
yuklamasi mavjud

Manba: [4], [5], [14] asosida muallif umumlashtirmasi.
Muhokama. Tadgigot natijalari Farg‘ona vodiysidagi

=€ | € |_8|_8
3|2 325 24 cmsami
MMTP | S| S | & nglo8 eoekologi
T|s & | 3|n3 talgin
5| £ |vE8|vE
o o = o o
Nisbatan bar-
. 1,36- garor, profil-
Dang‘ara | 182,35 328 56 (33,3 aktik
nazorat zarur
133- Sayoz sath
Istigbol 101,81 |, 30,0 [60,0 | tufaylio‘rta
2,62
xavf
1,23- Hudud ichida
Ishonch 1412,05 3,905 7,1 |64,3 tafovut Katta
1.99. Profilaktik
Mulkobod | 12|2,09 3;82 16,7 | 58,3 meliorativ
' nazorat zarur
Sho‘rlanish
1,12- bilan
Naymancha | 22|1,95 3.77 31,8 68,2 birga yugori
xavf
sirdaryo | 24[1,62 |72 | 50,0 | 95,8 | EN9 Sy0z sath,
2,81 yuqori xavf
O‘rta xavf va
Xudoyber- | 1614 g7 |124~ | 295 |50,0| profilaktik
diyev 3,21 -
monitoring

Manba: [14] asosida muallif hisob-kitoblari.

Antropogen omillar ta’sirida shakllanayotgan integral
geoekologik vaziyat. Aholi, tuprog va yer osti suvlari
ma’lumotlarini birgalikda tahlil qilish Dang‘ara tumani
geoekologik vaziyati mozaik xarakterga ega ekanini
ko‘rsatadi. Ya’ni xavf omillari butun tuman bo‘yicha bir xil
targalmagan, balki ayrim irrigatsion-meliorativ hududlarda
kuchliroq namoyon bo‘lgan. Naymancha hududida tuproq
sho‘rlanishi ulushining 50,0 foizga yetishi, shu hududning
yirik qishloq aholi tugunlari bilan bog‘ligligi va yer osti
suvlari sathining 2 m atrofida joylashgani geoekologik
bosimning kompleks xarakterini ifodalaydi.
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irrigatsion landshaftlar uchun xos bo‘lgan umumiy
geoekologik gonuniyatlarni mahalliy migyosda tasdiglaydi.
Ya’ni demografik yuklama, sug‘oriladigan yerlarning
kengligi, tuprogning suv-tuz rejimi va yer osti suvlari sathi
yagona antropogen landshaft tizimida o‘zaro bog‘lig holda
namoyon bo‘ladi. Farg‘ona vodiysida irrigatsiya
infratuzilmasi qgishlog xo‘jaligi va aholining ijtimoiy-
igtisodiy ehtiyojlari uchun zarur bo‘lsa-da, uning ekologik
ogibatlari suv tangisligi, drenaj muammolari, sho‘rlanish
va landshaft degradatsiyasi xavfi doimiy boshqgaruvni talab
giladi [8], [10].

Aholi omili Dang‘ara tumanidagi geoekologik vaziyatda
mustaqil va kuchaytiruvchi rol o‘ynaydi. Aholining 75,5
foizi qishloq joylarda yashashi qishloq xofjaligi
landshaftlari  bilan  kundalik  faoliyatning  bevosita
tutashganini bildiradi [5]. Qishloq aholisining suv iste’moli,
tomorga yerlaridan foydalanishi, maishiy ogava suvlari va
kichik xo‘jalik chiqindilari ko‘pincha alohida sanoat
ifloslanishidan kam ko‘zga tashlanadi, biroq wularning
jamlanma ta’siri landshaft tizimida muhim o‘rin tutadi.
Aholi zichligi va yer foydalanishidagi o‘zgarishlarning suv
sifatiga ta’siri Lower Mekong Basin misolida ham ilmiy
asoslangan [12].

Xulosa. Dang‘ara tumani hududida antropogen omillar
ta’sirida  shakllanayotgan geockologik vaziyat aholi




joylashuvi, sug‘oriladigan yerlar tuprog-meliorativ holati va
yer osti suvlari rejimining o‘zaro ta’siri orqali namoyon
bo‘ladi. Aholi sonining 184 017 kishiga yetishi, uning 75,5
foizi qgishlog aholi punktlarida istigomat gilishi tuman
landshaftlarida doimiy ijtimoiy-demografik va xo‘jalik
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bo‘yicha sug‘oriladigan maydon 26 036 ga, yerdan
foydalanish koeffitsiyenti 0,58 bo‘lib, 3 391 ga yoki 13,0
foiz maydon kuchsiz sho‘rlangan holatda qayd etildi.
Sho‘rlanishning eng yuqori ulushi Naymancha MMTPda
aniglanib, bu hudud geoekologik boshgaruvda yuqori

yuklamasini  shakllantiradi. 2026-yil bahorida tuman ustuvorlikka ega zona sifatida baholandi.
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BGPU REKTORI OZBEKSTAN RESPUBLIKASININ BELARUSIYADAGI
ELShISI MENEN UShiRASTI

Belarus mamleketlik pedagogikaliq universitetinde (BGPU) universitet rektori
Aleksandr Ivanovich Juktin Ozbekstan Respublikasmin Belarus Respublikasindag:
elshisi Nuriddin Yoqubjonovich Mamajonov penen ushirasiwi bolip 6tti.

Ushirastw dawaminda eki tarepleme birge islesiwdi rawajlandiriw, bilimlendiriw
ham madeniyat tarawlarindag1 baylanislardi bekkemlew, sonday-aq, keleshektegi birge
islesiw bagdarlar1 boyinsha pikir alisildi.

[lajda Belarus tarepinen BGPUdin oqiw isleri  boyinsha prorektor
A.A Frantskevich, BGPU janindagi Ozbek madeniyati orayinin bashigr S.Ya.Ermolich
gatnasti.
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AJINIYAZ ATINDAGI NOKIS MAMLEKETLIK PEDAGOGIKALIQ
INSTITUTINDA KOREYA RESPUBLIKASININ SUN MOON UNIVERSITETI
XALIQARALIQ BAYLANISLAR BOYINShA DEKANI ChOI JAE SUNG
MENEN UShiRASIW BOLIP OTTI

Ushirasiw barisinda jasalma intellekt, IT, ekologiya hédm tabiyiy resurslar
bagdarinda «2+2» bagdarlamasin jolga qoyiw, koreys tilin oqitiwdi jetilistiriw,
professor-oqitiwshilar ham studentlerdin akademiyaliq mobilligin rawajlandiriw, 6z ara
tajirtybe almasiw, birgelikte xaliqaraliq grantlar ham ilimiy-izertlew jumislarin dmelge
asirtw maseleleri dodalanip, aldag1 waziypalar belgilep alindi.

AJINIYAZ ATINDAGI NOKIS MAMLEKETLIK PEDAGOGIKALIQ INSTITUTI
BASShiLARI AQShTIN OZBEKSTANDAGI ELShIXANASI WAKILI, ELShIXANA
MISSIYASINDAGI JUWAPLI XiZMETKER
HEATHER BYRNES XANIM MENEN UShiRASiW ShOLKEMLESTIRDI

Ushirasiw dawaminda tarepler birge islesiwdin dhmiyetli bagdarlari, atap
aytganda, Access English Scholarship Program, UNICEN, COIL (Collaborative Online
International Learning) bagdarlamalari, sonday-aq, Fulbright ETA English Fellow
Program shefberindegi birge islesiw natiyjelerin dodaladi.
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Diqqat, jazihw — 2026!

Hurmetli, jurnal oqiwshilar1! Eger, Siz ilim, talim-tdrbiya ham oqitiwdin jana
zamanagoOy usillari, janaliglart menen 6z waqtinda jaqinnan tanispaqshi, 6zinizdin usi
tarawdag jetiskenlikleriniz ham oy-pikirleriniz benen ortaglaspaqshi bolsaniz,
«Ilim hdm jdmiyet» jurnalina 2026-j1l ushin jaziliwga mirat etemiz.

Bizin jurnalimizda barliq tarawlar boyinsha ilimiy, ilimiy-metodikaliq maqalalar
jariyalanadi.

«Ilim ham jamiyet» jurnali Ozbekstan Respublikasi Ilimler Akademiyasi janindag:
Joqar1 Attestaciya Komissiyasi kollegiyasinin qarari menen tomende korsetilgen
panler boyinsha ilim doktor1 darejesin aliw ushin maqalalar jariyalaniwi tiyis bolgan
ilimiy basilimlar dizimine kirgizilgen:

- 01.00.00 — fizika-matematika ilimleri;

- 02.00.00 — ximiya ilimleri;

- 03.00.00 — biologiya ilimleri;

- 05.00.00 — texnika ilimleri;

- 07.00.00 — tariyx ilimleri;

- 10.00.00 — filologiya ilimlerti;

- 11.00.00 — geografiya ilimleri;

- 13.00.00 — pedagogika ilimleri;

- 19.00.00 — psixologiya ilimleri.

Jaziliw bahasi - 420.000 (tért jaz jigirma min) swm.

! Redakciya manzili: Nokis qalas, P.Seytoy kdshesi, n/j.  «Jlim hém jamiyed jurnalinud esap befi:
: BANK: MB BB XKKM Toshkent shahyi
Esap betii: 2340 2000 3001 0000 1010
MFO0:00014;  INN:201 122 919

! [ndeks: 230100, Telefon: +998612294086; +998933652520.
: JURNALDIN BASIP SHIGARILIWINA
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Magalalardu mazmumna ham Jurnalga jul dawamnda jazilgan
dunishigina avtorlar juwapker, olardui | avtorlardut miynetleri bivinshi gezekte

pikirleri redalcciyanm pikirleri bolip jariyalanadi. Magala kalemi 6 beften
) kem bolmaw, 8 betten aspavn kerek.
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