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TABIYLY HAM TEXNIKALIQ ILIMLER
Fizika-matematika. Texnika. Informatika

OIITUYECKHUE U CTPYKTYPHBIE XAPAKTEPUCTHKHN HAHOYACTHUIL HUKEJIS,
CO®OPMUPOBAHHBIX METOJOM JIABEPHOM ABJISAALIMM B BOJAHOM CPEJE
AcanoB Jlaypan6ex KagurepoBuu — dokmop guiocoguu no pusuxo-mamemamuieckum HayKam
dauranbek83@list.ru
Hyxycckuii eocyoapcmeennulii nedazo2uieckuti UHCmumym umenu Asxcunusasa

SUVLI MUHITDA LAZER ABLYATSIYASI USULI BILAN HOSIL QILINGAN
NIKEL NANOZARRALARINING OPTIK VA TARKIBIY TAVSIFLARI
Asanov Dauranbek Jadigerovich — fizika-matematika fanlari bo ‘yicha falsafa doktori
Ajiniyoz nomidagi Nukus davlat pedagogika instituti

OPTICAL AND STRUCTURAL CHARACTERISTICS OF NICKEL NANOPARTICLES FORMED
BY LASER ABLATION IN AN AQUEOUS MEDIUM
Asanov Dauranbek Jadigerovich — Doctor of Philosophy in Physical and Mathematical Sciences
Nukus State Pedagogical Institute named after Ajiniyaz

Tasinu cy3map: HHUKEN HaHO3appadalapH, CYWyKIHKIA Ja3ep aOJamusAcH, SJCKTPOH MHUKPOCKOIHSA, BIIEKTPOH
Judpakuus, Ma3MoH OTUINIIH, KyELl SHEPreTHKACH.

Pestome. Ym0y wumpja cyB MyxXuTWAa MeETaul HHIIOHHM Jiazep a0lalMscH yCyau OWJaH OJIMHTaH HHUKeJ
HaHO3appadYaJlapyuHU OSKCIICPUMCHTAJ TaAKUK OTHII HaTHXXKaJIapu KCEJITUPUIITAaH. TaI[KI/IKOTHI/IHF Makcaau YJIapHUHT
MOPQOJIOTHK, TAPKKUOUii Ba ONTHUK XOCCaJapHHU YpraHuIiaH noopaT. AHMKIaHUIINYA, HaHO3appayaliap acocaH c(epukK Ba
KYNEKJIMK Iakira sra 0ynu0, ymapHuHr xapaktepu ymdamiapu 30-50 NM Hu tamkwi staau. DIEKTpOH-TU(paKIroH
TaXJIMJI HATIDKATapH 103 MapKas3lii KyOWK Mamkapara sra OyJiraH HUKSIHHHT KPUCTAIUT (a3acu Ba aMopd TapKHOUIl KHCM
MaBXYyIUIMTUHA KS'/pcaTI[I/I. ONTHK IOTUJIAIIL CIICKTpPJIapuAa JIOKAJIN3alludJIaHI'aH [JIa3MOH PE30HAaHCHU OmtaH OOFIIMK 6S'/J'IFaH
IOTUJIMII TaCMaCHu aHUKJIaHIU. H_IYHI/IHFI[CK, HUKEJI HaHO3appadaJlapruHU CyBra KUPpUTHUIIL Kyem HYpPJaHUIIWHUHI HOTHJIUII
KOX(QQUIEHTHHN OIMUPUINN KypcaTHiaw, Oy 3ca ymapHH (OTOTEPMHK TH3UMIIApAa KYJUIAll HCTHKOOIUIH SKaHUHH
Oenrwiainy.

KiroueBble cJjI0Ba: HHUKEJIEBBIE HAaHOYAaCTHULIbI, JIa3¢pHasa a6n;m1/m B JKHIAKOCTH, DOJJICKTPOHHAsA MHKPOCKOIINA,
OJICKTPOHHAaA JZ[I/I(i)paKHI/IH, TIJIa3MOHHOE€ TTOTJIOIIEHUE, COJTHCYHAA OSQHCPICTUKA.

Pe3tome. B paGote mpencTaBieHbl pe3yabTaThl SKCIIEPUMEHTAIHLHOTO HCCIIeIOBAHNS HAHOYACTHI] HUKEIIS, TIOTYyYeHHBIX
METOJIOM JIa3ePHOM abAIMKM METaJUIN4eCKON MUIIEHH B BOAHOM cpene. Llenpio mccnenoBaHMs SBISUIOCH M3y4YEHHE HX
MOp(bOHOFI/ILIeCKI/IX, CTPYKTYPHBIX U ONTUYCCKUX CBOMCTB. yCTaHOBJ'IeHO, 49TO HAaHOYACTHULBI MMCIKOT MPEUMYIICCTBEHHO
chepryecKyl0o ¥ MHOTOTpaHHyi0 (opMy MpH XapakTepHbIx pasmepax 30-50 HM. DIeKTPOHHO-AU(PAKIHOHHBIN aHATH3
BBUSIBHJI HAJIM4YHE KPHUCTAJUIMUCCKOW (pa3bl HHUKEIS C TPAHCICHTPUPOBAHHOW KyOMUYeCKO# pemérkoit u amopgHOU
COCTaBJ'I?IIOH.[eﬁ. B CIICKTpax ONOTHYCCKOro MOIJIOICHUA 06Hapy>KeHa 110JI0CAa, O6y0J'IOBJ'ICHHa$I JIOKAJIM30 BAaHHBIM
IJIa3BMOHHBIM PE30HAHCOM. HOKaSaHO, YTO BBCJACHHC HAHOYACTHUL] HUKEJISL B BOAY NPHUBOAUT K YBCINMYCHHUIO KOB(i)(I)I/ILII/IGHTa
NOoTrJIoUICeHUA COJITHEYHOT'O U3JTYUCHUS, YTO ONPLEACIIACT ICPCHCKTUBHOCTD UX IIPUMCHCHUS B (bOTOTepMI/I‘{eCKI/IX CHUCTEMAX.

Key words: nickel nanoparticles, laser ablation in liquids, electron microscopy, electron diffraction, plasmonic
absorption, solar energy.

Summary. This paper presents the results of an experimental study of nickel nanoparticles obtained by laser ablation of
a metallic target in an agueous medium. The aim of the study was to investigate their morphological, structural, and optical
properties. It was established that the nanoparticles are predominantly spherical and polyhedral in shape, with characteristic
sizes of 30-50 nm. Electron diffraction analysis revealed the presence of a crystalline nickel phase with a face-centered
cubic lattice as well as an amorphous component. In the optical absorption spectra, a band associated with localized surface
plasmon resonance was observed. It is shown that the introduction of nickel nanoparticles into water leads to an increase in
the solar radiation absorption coefficient, which indicates the nepcnektuBrocTs their application in photothermal systems.

BBenenmue. B YCIOBUAX pocra mupoBoro  Cpeau MepexXOAHbIX METaNIOB HHUKEIb IPHUBJIEKAET
SHEPromoTpeONiCHUsT ~ aKTyalbHOM  3amavyeld  sBISeTCS  BHUMaHWE  Onarojaps  JOCTYIHOCTH, KOPPO3HOHHOW
pa3pabotka 3(h(EKTUBHBIX CIOCOOOB  HCIONB30BAHUS  YCTOWYMBOCTH U MarHUTHBIM CBOIMCTBaM, 4TO MO3BOJISIET HE
BO300HOBIISIEMBIX HCTOYHHKOB, MPEXKJE BCETO COTHEYHOTO  TOJBKO YCWIMBAaTh TOTJONICHWE U3IYYCHUS, HO H
n3nydeHus. D(HHEKTUBHOCTh TPATUIIMOHHBIX COJIHEYHBIX  YIPaBSITh  paclpeaesieHHeM  4YacTHIl BO  BHEIIHEM
TEIUIOBBIX CHCTEM OrpaHMYeHa HHU3KOH CIOCOOHOCTBIO  MarHUTHOM 1mojie. DU3MUYECKHil CHHTE3 HAHOYACTHI]
OOBIYHBIX TEIUIOHOCHWTENEH TOTJIOmaTh W3IYYeHHE B  METOIOM JIa3epHOW abisAuM B JKUIKOCTH OOecredmBacT
IIMPOKOM  CIEKTpajJbHOM  jauama3oHe. OmHMM W3 BBICOKYIO YHCTOTY Marepuaja 0e3 XHMHYECKHX PearcHTOB.
MEePCTIIEKTUBHBIX  pelIeHWH  sBisgeTcs  Moaudukanus  BiusHHe mapaMeTpoB ja3epa U CBOUCTB CPebl ONpeesisieT
TEIJIOHOCUTENEN METaJUINYECKUMU HAaHOYACTUIIAMH,  MOP(OIOTHIO, CTPYKTYPY U pa3Mep HAaHOYACTHIL.
00JIaJafOIUMH YHUKAIBHBIMUA ONTUYECKAMHU CBOWCTBAMH, Ienb paboOTHI - CHHTE3 HAHOYACTHI[ HHUKEIS B BOJC H
BBICOKOW VJICIBHOW IMOBEPXHOCTHIO U TEPMOCTOMKOCTBIO.  HM3YYCHHE WX  MODP(]OJIOTHYECKUX, CTPYKTYPHBIX H
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ONTHYECKHUX XapAKTEPUCTHUK I HIPUMEHEHUS B COTHEUHBIX
TETJIOBBIX CUCTEMAX.

Martepuajbl 1 MeTOAbI Mcciaeg0BaHus. HanouacTuis!
HUKEISl CHHTE3UPOBATHCH METOAOM Ja3epHOH almsuun
METAIMIECKOH MUIIEHN W3 HHUKENIS BBICOKOW YHCTOTBHI
(99,99 %), morpy€HHOH B AWCTHIIIMPOBAHHYIO BOxy. B
KauecTBe UCTOYHUKA U3ITy4eHUs HCIOJIb30BajICA
nmmynbcHbd (7azep LS 2137 Lotis-TIT) Nd:YAG-nazep c
JuHOM BonHBl 1064 HM, 3Heprueil ummynsca 120 M/lx u
JnutensHocThio 20 He. YacToTa cie0oBaHUS HMMITYJIBCOB
coctamsia 5 I', anamerp cOKyCHpOBAHHOTO ISATHA Ha
MOBEPXHOCTU MUILEHH - 0KosIo 1 MM. ITpomomxurensHOCT
00paboTKH cocTaBimsuia 15 MHH, B pe3ylbTaTe dero
¢dopmMHupoBaNCs  yCTOWYHMBBIA  KOJJIOWOHBIA  pacTBOpP
ceposatoro 1sera. Mopdonorus u pasmepsl HAaHOYACTHII
HCCIIEIOBAINCH METOJOM IPOCBEYMBAIOIIEH 3JEKTPOHHOM
MHUKpockormuHu. CTpyKTYpPHOE COCTOSHHE OLIEHWBAJIOCH IO
IEKTPOHHO-TN(PPAKINOHHBIM ~ KapTuHaM. Onrudeckue
CBOMCTBa KOJUIOWAHBIX PAaCTBOPOB H3Yy4YaAJIHMCh METOIOM
cnekTpooToMeTpuu B nuanazone AuuH BosH 300-900 HM.
VIHTEeHCUBHOCTh TPOXOXACHUS CBeTa 4Yepe3 KOJUIOHMIHBIC
pacTBOphI OMHMChIBalach 3akoHoM byrepa-Jlam6epra-bepa
[1-5]:

I=lye™

rae lp - MHTEHCMBHOCTH Majaromiero wuamydenus, | -
MHTEHCHBHOCTH IIPOILIEIIIETO CBETa, O - KOI(PPHUIHMECHT
norjomenus, | - TonmHA onTHYeckoro cios. s
METANIMIECKUX HAHOYACTHIl CYIIECTBEHHBIH BKJIaJ B
(OpMHpOBaHHE  CIIEKTPOB  BHOCHT  JIOKaJIM30BAaHHBIH
MIOBEPXHOCTHBIA IUIA3MOHHBIN PE30HAaHC, 3aBUCSIIUI OT
pa3mepoB, GOpPMBI ¥ KOHIIEHTPALIUH YaCTHILI.

PesyabTrarel 1M oOcy:xxaennme. Ha pucynke |
NPEe/CTaBICHbl TUIMYHbIE MUKPOGOTOrpaguyu HAHOYACTHIL

HUKENA, TOJIYYEeHHBIX  METOJOM  IIPOCBEUMBAIOIIEH
ANIeKTPOHHOI Mukpockonuu (II1OM). AHanu3 nzo0paxeHuii
JIEMOHCTPUPYET 3HAYUTEIHHOE Mopdoornyeckoe

pa3sHoOOpa3We 4YacTHIl: Cpeau HHUX BCTPEUYArOTCS Kak
00BEKTBI €  BBIPAXEHHOH  KpHCTaJUIOrpaduIecKOH
OTPaHKOH, Tak M TOYTH cdepudyecKkue YacTHUIIbL.
dopMupoBaHHE HAHOYACTHUIl TPH JIa3epHOM adisiuu B
JKHJIKOCTH  MOXET IIpOTeKaTh II0 JIByM OCHOBHBIM
MeXaHU3MaM: «Hap—KUAKOCTE» (MI— K) U «IIap—KpUCTaID)
(m — k) [4-6]. YacTuupl, oOpa3yromiuecs M0 MEXaHU3MY I
— K, IEPBOHAYAIILHO HAXOSTCS B aMOP(HHOM COCTOSHHH,
ONHAKO  TpH  JAJbHEHIIEM  OXJ&KICHUH  MOTYT
KPHUCTaJUTU30BAThCS 1O MEXaHu3My K — K. Ha pucynkax
la u 10 npencraBieHbl HAHOYACTUIIBI, MOJYyYEHHBIC B
BomHOM  cpene. Yactuupl, ¢opMmupoBaBmIMecsS IO
MEXaHM3My T — K, JEMOHCTPUPYIOT BBIPKEHHYIO
KpHUCTaJUIOTpaUIEeCKyl0 OrpaHKy W HWMEIOT CpPeAHUH
pasmep okosio 20-25 uM (puc. la, 6). AMopdHbIe YacTHIIH,
oOpazoBaBmIHecs o MEXaHM3My I — x,
MIPENMYIIECTBEHHO ceprueckue, ¢ quaMeTpoM okoio 150
HM (puc. 1B). BHyTpn Takmx amMOp(HBIX OOBEKTOB HACTO
00HapPYKNBAIOTCS KPUCTAIIMYECKUE BKIFOUEHHUS Pa3MepoM
npuMepHO 20 HM, GOPMHUPYIOIIHECS [0 MEXaHU3MY IT — XK
— K, IPEUMYIIECTBEHHO BOJIM3H TOBEPXHOCTH YaCTHUIIHI.

Otn HaOIIOAEHUS MOATBEPKIAIOT, YTO IPHU JIA3epHOU
abmsiuuy B KMIKOCTH MOTYT  (OPMHpPOBATBCS  Kak
amMop(HbIe, TaK M KPUCTANIMYECKHE HAHOYACTHIBI, a WX
MOPQOJIOTHS U CTPYKTypa CHIJIBHO 3aBHCAT OT NTapaMeTpOB
na3epHoro BozzeicTus [5-8].
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Tabnauna 1-PazMepHble XapaKTepuCTHKH
HAHOYACTHII HUKeJIsl
[Tapametp 3HadyeHne
MuHnMaIbHEIA pa3mep, HM | 25
MaxcumanbHbIH pa3mep, HM | 60

Cpennuii pasmep, HM 40+ 10
[Ipeobnamaromas popma Cdeprueckasi, MHOTO-
rpaHHas
Tun cTpyKTYpBHI KpHCTAJUINYeCKasi,
amopdHas
JanHBle  TaOMMIBI ~ OTPaXalOT  CTATUCTHYECKHUE
pe3yIbTATHI 00paboTku cepun 3JIEKTPOHHO-

MHKPOCKOTIMYECKUX M300pakeHnil. [lmamazoH pa3MepoB
gactul] oT 25 mo 60 HM ykaseiBaeT Ha (HOPMHUPOBAHUE
HaAHOJUCIIEPCHOI CHUCTEMbI 0e3 BBIPaKEHHBIX MHUKPOHHBIX
arnmomeparoB.  Cpennuét  pasmep oxoino 40 HM
COOTBETCTBYCT ONITUMAJIbHOMY JUAINIA30HY JJId MPOABJICHUA
IUIa3MOHHBIX 3((EKTOB B BHIMMOW OO0JIACTH CIEKTpa.
Hannune kak cepudeckux, Tak U MHOTOTPAHHBIX YaCTHUI]
MOATBEPKIACT HEPaBHOBECHBIM  XapakTep IPOIECCOB
KOHJICHCAIIMW BEIIECTBA B 30HE BO3ICUCTBHUS J1a3ePHOTO
W3TY9ICHUS.

B

Pucynox 1. IIDM-uzobpasicenuss nanouacmuy Huxess,
chopmuposanHvIx nPpuU 1a3eprol abaAYuU 8 8ode:

a, 6 - vacmuywl, 00PA308aHHbIE NO MEXAHUZMY «NAp —
KpUCmaniy, 8 - yacmuysl, 00pa306aHHble NO MeXAHUIMY
«nap - ACUOKOCMb - KPUCIATLY.




IIpencraBneHHble M300paXeHUsT AEMOHCTPHPYIOT, YTO
MOP(OIOTHS YaCTUL] OTMPENEIACTCS TEPMOIMHAMHICCKUMHU
YCIOBUSIMH B 30HE aONIIIMM W CKOPOCTBIO OXJIAXKICHUS
Marepuaiga B JKUAKOM cpene. YacTUIbl ¢ BBIPaXKEHHOM
OTPaHKOH SBJSIOTCS MHAWKATOPOM KPHCTAJUIM3AINU U3
mapoBod ¢a3pl, TOrma Kak cepudecKue YaCTHUIIBI
OTPaXXAIOT CTa/INIO 3aTBEPACBaHNS PACIUIABICHHBIX KaIlellb.
Hanmuume KpHUCTaNIMTOB BHYTPU C(HEPUYECKUX YaCTHIIL
yKa3plBa€T Ha TMOJTAlHbIA  XapakTep CTPYKTYPHOH
penakcanyu ¥ CBUJETEIBCTBYET O CMENIaHHOM (a3oBOM
cocrosiHuu Marepuaia [7-10].

Ha pHUCYHKe 2 MpecTaBieHa 3JIEKTPOHHO-
IUuppaKInOHHAS KapTHHA HaHOYACTHII HHUKEJIS.
JnppakinoHHBIE  y30p  XapaKTepu3yeTcs  CHCTEMOU
KOHIIGHTPHYIECKUX KOJIEI, YTO SBJISETCA THIHYHBIM
MIPU3HAKOM MTOJTUKPUCTAIDTHYECKON CTPYKTYPBI.
Unertndukanms MEXKIUIOCKOCTHBIX paccTosHu

MO3BOJIMJIA COOTHECTH HaOmomaemble AU(PaKIHOHHbIE
KoJblla ¢ OTpakeHuUsAMH oT miockocteit (111), (200) u
(220) rpaHeUCHTPUPOBAHHON  KyOMYECKOH  pemérku
nukens. Hammuwe gud¢yssoro ¢oHa yka3piBaeT Ha
MPUCYTCTBHE aMOP(QHBIX 00JIacTeil, YTO corjacyercs c
pe3yabpTaTaMy MOP(OIOrUuecKOro aHaIu3a.

Pucynox 2. Dnekmponoepamma nanovacmuy Hukes,
NOJYYEHHbIX MEMOOOM AA3EPHOU abaAYuL 8 800e

DJeKTPOHHO-AU(DPAKI[HOHHBIE  JaHHBIC  CBHUICTEIb-
CTBYIOT O (POPMHUPOBAHUHN KPUCTAIUTMUECKOHN (ha3bl HUKEIS
pU  OJHOBPEMEHHOM MPHUCYTCTBUU HEYMOPSAIOYCHHON
cocraBmgonief.  Takoe  couetaHne  MOXeT  OBITh
00yCIIOBJICHO BBICOKMMH CKOPOCTSMH OXJIAXKJICHHS YaCTHI]
B BOJIHOW Cpejie, IPU KOTOPHIX YacTh 00bEMa HE yCIEeBaeT
MIOJTHOCTBIO TIepeKpHcTaIn30BaThesa. CMemanHoe (a3oBoe
COCTOSIHAE SIBIIICTCS  XapaKTePHBIM JUIS HAHOYACTHII,
CHUHTE3HPOBAHHBIX B YCJIIOBHUSAX OBICTPOro HEPaBHOBECHOTO
oxnaxnenus [9-11].

Ha pucynke 3 mnpHUBEIEHBI CIEKTPbI ONTHYECKOTO
MOTJIOMICHHS KOJJIOMIHBIX PACTBOPOB HAHOYACTHI] HUKEJIS
IPH Pa3IMYHBIX KOHIEHTpaIwsx. Bo Bcex ciaydasx B
CHEeKTpax HaOJIoNaeTCsi BBIPAKCHHBI MakCUMyM B
obmactu 500-600 ©M. J[lamHas mojoca o0O0ycCIOBIEHA
BO30YXKIICHIEM JIOKAJIN30BaHHBIX MTOBEPXHOCTHBIX
IUTA3MOHOB — KOJUIGKTHBHBIX KOJICOAHUN DIICKTPOHOB
MPOBOIUMOCTH B METAUTHYECKAX HAHOYACTUIAX O]
JeHiCTBUEM DIJIEKTPOMAarHUTHOrO moysd. [lomoxeHune u
OIMPUHA  TOJIOCH  OMPENEIIIOTCS  pachpeelicCHHEeM
4yacTuIl 1Mo pasMepaM U (opMaM, a TaKKE CTCICHBIO HX
arperaryy.
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Taoauua 2 - OnTuyecKkne XapakTepUCTUKHU
KOJJIOMTHBIX PACTBOPOB

KonnenTtpamus | Amax, Ornrrnyeckast IIOTHOCTD
HM

Huskas 520 0,35

Cpennsis 540 0,58

Bricokas 560 0,82

[IpencrapneHHbIe DaHHBIC JAEMOHCTPHPYIOT CMEICHHUE
MakCHMyMa IIOJIOCHI IIOIJIONICHHS B UIMHHOBOJHOBYIO
00J1aCTh ¢ POCTOM KOHIEHTPAIIMH HAHOYACTHUI]. DTO MOXKET
OBITH CBSI3aHO ¢ yBenudeHHEeM 3()p(PEeKTHBHOTO ONTHIECKOTO
pasMepa 4YacTHLl ¥ YCHJCHHEM DJIEKTPOMarHUTHOTO
B3aUMOJICHCTBUSL  MEXAY HUMH. Poct  onTHyeckoi
IUIOTHOCTH PacTBOPOB OTpakaeT YBEJIMYEHHE BKJIAJa
HAHOYACTHII B IPOLIECC MOTTONICHUS 3nydeHus [4-10].
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Pucynok 3. Cnexmpui onmuyecko2o noenoujenus
KOJLIOUOHBIX PACMBOPO8 HAHOYACMUY HUKes
®dopma CHEeKTPOB yKa3blBaeT Ha JOMUHHPYIOMIYIO POJIb
IUTa3MOHHOTO MexaHm3Ma moriomeHus. [lupuHa momocs
CBSI3aHA C HaJMUMEM DPACTIpeaeNIeHHs] YacTHUIl TI0 pazMepam

u ¢dopmaM, a TaKKe C TOTEPSIMH DHEPrUM Ha
MOBEPXHOCTHOE paccesiHue 3JIeKTpoHOB. [lomydeHHbIE
CHEKTpabHbIE XapaKTePUCTHKH MOJTBEPKIAIOT

CHOCOOHOCTh HAHOYACTHIL HUKeNS 3P HEeKTUBHO MOTrIoIATh
U3JIy4eHHe B BUIUMOM 00JIACTH CIIEKTpa.
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Pucynox 4. 3asucumocmo kosppuyuenma onmuyeckozo
NO2OWEHUsL O KOHYEHMPAayuy HAHOYACMUY HUKels.

[IpakTuuecku JUHEHHBIA  XapakTep 3aBUCUMOCTH
CBUJETENLCTBYET O MNPUMEHUMOCTH 3akoHa byrepa-
JlamGepra-bepa st ommMcaHWs ONTHYECKHX CBOMCTB

JIaHHBIX KOJUIOUTHBIX cUCTeM. OTCyTCTBHE BBIPAKEHHBIX
OTKJIOHCHUH oT JIMHEMHOCTH YKa3bIBacT Ha
HE3HAUYUTEJIbHBIM BKJIQJ] MHOTOKPATHOTO paccesHus B
HCCIIEyeMOM JIhana3oHe KOHUEHTpalui.

DTO MO3BOJSIET paccMaTpWBaTh TaKWe PACTBOPHI Kak
MEPCIEeKTUBHBIE CPEbl ISl YIPaBISIEMOIO MOTJIOMICHUS
COJNHEYHOTO M3nydyenus [8-11].




3akaoueHue. Meronom JIa3epHOU a0
METAIMIECKOH  MHUIIEHHM B  BOJAE  CHHTE3HPOBAHBEI
HaHoyacTulbl Hukens pasmepoM 30-50 HM. YacTuubl
00JamaroT CMEmaHHOH (ha30BOH CTPYKTYpOH, BKIFOYAIO-
med KpUCTaJUITMYecKre M aMopgHBIE 007acTH, IPH ITOM
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JIOKaJIN30BaHHBIM MOBEPXHOCTHBIM IUIA3MOHHBIM
pe3oHaHCOM. POCT KOHIIEHTpanuy HAHOYACTHIL IPUBOJHUT K
JIMHEHHOMY YBEIHUYCHUIO KO3 HUINEHTA MOTJIOICHUS, ITO
JIeNaeT WX IEPCIEKTUBHBIMU TSI COJNIHEYHBIX TETIIOBBIX
YCTaHOBOK M (DOTOTEPMHUYECKHUX YCTPOHUCTB.

NIEKTPOHHO-TN(PPAKITMOHHBII aHaIH3 HOATBEPIHI Pe3ynpTaTbl MOJYEPKHBAIOT BAXHOCTh JAIBHEHIINX
(opMHpOBaHHE  TIPaHELECHTPUPOBAHHON  KyOWYecKoW  HcclieloBaHHUN MEXaHU3MOB (dbopmupoBaHus U
pemérkn. B cmekTpax  ONTHYECKOrOo  IOTJIONICHWS  PEKPUCTAUIM3alMM  HAHOYACTUI IO  BO3ICHCTBHEM
oOHapyxkeHa mosoca 500-600 HM, 0OyCJIOBICHHass  MMITYJIbCHOTO JIA3EPHOTO U3ITyUCHUSI.
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ISSIQLIKNI SAQLOVChI ORALIQ MATERIALLAR ASSORTIMENTINI TAHLIL QILISh
VA ULARNING ENERGIYA SAMARADORLIGIGA TA’SIRI
Gaybullayeva Nargiza Zayniddinovna — texnika fanlari bo ‘yicha falsafa doktori, dotsent
nargizagaybullayeval03@gmail.com
Buxoro davlat texnika universiteti

AHAJIN3 ACCOPTUMEHTA U30JIAHUOHHBIX TIPOMEXYTOUYHBIX MATEPUAJIOB
U UX BJIUSAHUSA HA DQHEPT'O®PD®EKTUBHOCTD

IaiidyanaeBa Hapruza 3aiiHuIIMHOBHA — 00KMOp QuI0COpuU no mexHuueckuUM HAyKam, OOYeHm
bByxapckuil ecocyoapcmeennulii mexHuueckuil ynueepcumemn

ANALYSIS OF THE RANGE OF HEAT-RETAINING INTERMEDIATE MATERIALS
AND THEIR IMPACT ON ENERGY EFFICIENCY
Gaybullayeva Nargiza Zayniddinovnha — Doctor of Philosophy in Technical Sciences, Associate Professor
Bukhara State Technical University

Tayanch so‘zlar: issiqlik izolyatsiyasi, oraliq materiallar, energiya samaradorligi, issiqlik o‘tkazuvchanlik, qurilish
materiallari.

Rezyume. Ushbu maqolada zamonaviy agrosanoat sohasida qo‘llaniladigan issiqlikni saqlovchi oraliq materiallarning
assortiment tarkibi hamda ularning issiqlik samaradorligiga ta’siri ilmiy jihatdan tahlil qilingan. Tadqiqot davomida

mineral, polimer va tabiiy asosdagi issiglik izolyatsiya materiallarining fizik-mexanik xususiyatlari, issiglik
o‘tkazuvchanlik ko‘rsatkichlari va qo‘llanilish sohalari o‘rganilgan.
KaloueBble  cioBa:  TEIUIOM3ONSLMS, INPOMEKYTOUHBIE  MaTepHajibl, JHepreruueckas  I(PQPEeKTUBHOCTS,

TCIUIOMPOBOAHOCTD, CTPOUTCIIBbHBIC MaTECpHATIbI.

Pe3stome. B janHON cTaTbe NPOBEAEH HAy4YHBIM aHAJIW3 ACCOPTUMEHTA TEIIOM3OJALMOHHBIX IPOMEKYTOYHBIX
MaTtepuajioB, NPUMCHACMBIX B COBPEMCHHOM CECJILCKOM XO3SIHMCTBE M HUX BJIWUSHHUI Ha TCIJIOBYIO 3(1)(1)6KTI/IBHOCTI). B
mpouecce UCCICAOoBaHUsA PaCCMOTPCHBI MUHEPAJIBHBIC, MOJTUMEPHBIC U NPUPOAHBIC TCIVIOU3O0JIAIIMOHHBIC MaTCpUaJIbl, UX
(bHU3UKO-MeXaHUYEeCKUE CBOMCTBA 1 KOI((MHUINEHT TEIIONPOBOAHOCTH.

Key words: heat-retaining, intermediate materials, energy efficiency, thermal conductivity, building materials.

Summary. This article provides a scientific analysis of the assortment of thermal insulation intermediate materials used
in modern construction and their impact on energy efficiency. The study examines mineral, polymer-based, and natural
thermal insulation materials, focusing on their physical and mechanical properties, thermal conductivity, and application
areas.

Kirish. Hozirgi kunda qurilish sohasida energiya izolyatsiya qobiliyatidir. Kiyimning qoniqgarsiz issiglik

resurslaridan oqilona foydalanish va issiglik yo‘qotishlarini
kamaytirish  muhim  vazifalardan biri  hisoblanadi.
Binolarning energiya samaradorligini oshirishda issiglikni
saglovchi oralig materiallardan foydalanish alohida
ahamiyat kasb etadi. Shu sababli, zamonaviy issiglik
izolyatsiya ~ materiallarining  turlari ~ va  ularning
xususiyatlarini ilmiy asosda o‘rganish dolzarb masala
bo‘lib golmogqda. Issiglikni saglovchi materiallar bozori
keng assortimentga ega bo‘lib, ular tarkibi, ishlab chiqarish
texnologiyasi va ekspluatatsion  xususiyatlari  bilan
farqlanadi. To‘g‘ri tanlangan issiglik izolyatsiya materiali
binolarda energiya tejamkorlikni ta’minlash, ekspluatatsiya
xarajatlarini  kamaytirish va qulay ichki mikroiglim
yaratishga xizmat giladi. Kiyimning asosiy vazifasi atrof-
muhit va inson tanasi o‘rtasidagi issiqlik muvozanatini
saglashdan iboratdir. Ushbu talab past haroratlarda
foydalanish uchun mo‘ljallangan maxsus kiyimlarga ham
tegishli. Bunday kiyimlarga bo‘lgan ehtiyojning ortishi
O‘zbekistonda yangi ishlab chiqarish sohalari, jumladan
agroklaster tarkibida sovugxonalarning paydo bo‘lishi va
jadal rivojlanishi bilan bog‘liq [1].

Tahlil va natijalar. Issiglikni himoyalaydigan
kiyimning sifati bir gator talablar bilan baholanadi, ammo
uning asosiy ekspluatatsion ko‘rsatkichi insonning kiyim
osti maydonida komfort sharoitlarni ta’minlaydigan issiqlik

izolyatsiyasi insonning kasalliklariga olib kelishi mumkin.
Shunday qilib, magbul issiglikni himoya giluvchi
xususiyatlarga ega maxsus kiyimlarni yaratish sovugxona
ishchilari sog‘lig‘ini saqlashga yordam beradi.

Oxirgi  vyillarda issiglikni  saglovchi  materiallar
assortimentida e’tiborli o‘zgarishlar ro‘y berdi. Vatin va
paxta momig‘idan (1-rasm) tayyorlangan og‘ir, isituvchi
materiallar o‘rniga bir qator afzalliklarga ega bo‘lgan
yuqori hajmli sintetik noto‘qima materiallar yaratildi.
Ularning afzalliklari materiallar paketning engilligi va
yuqori issiglik izolyatsiyasidan iborat [2].

—— <
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b :
1-rasm. An’anaviy isituvchi materiallar:
a-vatin; b- paxta momig ‘i

Zamonaviy materiallarning paydo bo‘lishi va keng
targalishi mugarrar ravishda wularni har tomonlama
o‘rganishning yangi usullarini yaratishni va shu asosda
maqgbul kiyim paketlarini yaratish bo‘yicha tavsiyalarni
ishlab chigishni talab giladi.

Bugungi kunda zamonaviy kiyimlarda isituvchi oralig
materiallar sifatida xolofayber, sintepon, porolon, parranda
patlaridan va tabiiy jundan iborat to‘ldiruvchi isituvchi
materiallar ishlatiladi.

Vatinlar tarkibida ishlatiladigan isituvchi materiallar
tolaviy tarkibiga garab uch turda ishlab chigariladi: paxtali,
yarim junli va junli. Ushbu isituvchi materiallar kerakli
issiqlik izolyatsiyasini ta’minlashi bilan birga og‘ir vazni
sababli bugungi kunda issiglik saglovchi kiyimlarda juda
kam qo‘llaniladi. Kiyim ishlab chiqarishda vatinlar bilan
bir gatorda issiqlik saglovchi gatlamlar sifatida nitron,
lavsan tolalari va ularning viskoza bilan aralashmasidan
ishlab chigarilgan gavilgan sintetik izolyatsion materiallar
ishlatiladi.  Qavilgan sintetik isituvchi izolyatsion
materiallar sifatida tolalarning yangi modifikatsiyalari va
tuzilmalari qo‘llaniladi, masalan, ichi strukturali tolalar va
silikonlangan tolalar. Bunday tolalar ichida yuqori issiglik
izolyasiyasi xususiyatlarini ta’minlaydigan inert havo
gatlami mavjud. Tolalar sirtini silikon bilan ishlov berish
natijasida  tolalar orasidagi ishgalanish kamayadi va
yogimli yumshoglik yuzaga keladi

Sintetik paxmoq (pux) — bu mayin ichi bo‘sh
silikonlangan sintetik tolalardir. Ushbu isituvchi izolyatsion
material mexanik ta’sirlarga kam uchraydigan ko‘rpalar,
ayrim turdagi kiyimlarni ishlab chigarishda, mahsulot
hajmni to‘ldirish zarur bo‘lgan hollarda qo‘llaniladi [3].

Ba’zi hollarda, maxsus jihozlarda sintetik paxmoq
tolalari o‘ralib, sintetik “pufaklar” deb ataladigan isituvchi
material olinadi. Mustahkamlikni oshirish ushbu sintetik
shariklarni bir necha gatlamli spandbond sintetik noto‘qima
mato orasiga joylashtiriladi. Ushbu izolyatsion material
"Faybertek" savdo belgisi ostida ishlab chigariladi, uning
sirt zichligi 100 dan 400 g/m? gacha. Ushbu material shakl
bargarorligi  va yuqori issiglikni himoya qiluvchi
xususiyatlarga ega, lekin ularning asosiy kamchiligi import
gilish kerakligi va narxining gimmatligi hisoblanadi. Oxirgi
yillarda fizikaviy va kimyoviy texnologiya asosida olingan
noto‘qima izolyatsion materiallar assortimenti sezilarli
darajada kengaymoqda. Issiglikni himoya giluvchi kiyimlar
ishlab chigarishda yopishtirilgan hajmli materiallar tobora
keng tarqalmoqda. Bunga an’anaviy vatinlarni ishlab
chiqarishni qisqarishi va foydalanish qulayligini ta’minlash
magsadida kiyimni yengillashtirish zarurati sabab bo‘ldi [4].
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Yelimlangan hajmli isituvchi izolyatsion materiallar
ishlab chigishda har xil sirt zichligidagi tolali xolst hosil
qilinadi, xolstdagi tolalar yelimli, issiqlik ta’sirida yoki
kombinatsiyalangan usullar bilan yopishtiriladi. Xomashyo
sifatida paxta yoki jun tolalari qo‘shilgan oddiy yoki
silikonlangan poliester tolalaridan foydalaniladi.

Hajmli isituvchi izolyatsion materialarning yana bir turi
sintepondir  (2,b-rasm).  Yelimlangan sintepon ishlab
chiqarishda hosil bo‘lgan tolali xolst lateks bilan
tuyintirilib, quritiladi va issiqlik ta’sirida yopishtiriladi.
Xomashyo sifatida poliefir tolalari qo‘llanadi. Sinteponning
yuza zichligi 40 dan 400g / m? gacha. U yetarlicha chidamli
va issiglikni himoya giladi, ammo yopishtiruvchi biriktirma
suv ta’siriga beqaror, yuvishlar ta’sirida u yo‘qoladi,
natijada shakl barqarorligini yo‘qolishiga, tolalarning
ajrashishiga va migratsiyasiga olib keladi [5].

%
2-rasm. Zamonaviy sintetik isituvchi izolyatsion
materiallar:
a-xolofayber; b- sintepon; v-slimteks

Termal bog‘langan sintepon poliester va oson eriydigan
bikomponentli tolalar aralashmasidan tashkil topgan xolst
hosil gilish orgali olinadi. Keyingi issiglik bilan ishlov
berish jarayonida oson eriydigan tola eriydi va




sovutilganidan so‘ng oddiy tola va oson eriydigan tola
o‘rtasidagi aloga nuqtasi o‘rnatilib, o‘zaro bog‘lanish hosil
bo‘ladi. Termal bog‘langan sinteponning sirt zichligi 40
dan 400 g/m? gacha [4]. Izolyatsiyaning magsadiga garab,
turli xil tolalar aralashmalari, shuningdek, silikonlangan
ichi bo‘sh tolalar va mikrofayberlar qo‘llaniladi. Ushbu
sintepolarning asosiy kamchiligi ~ yuvishlar natijasidagi
tolalar migratsiyasi va bir joyda yig‘ilib qolishi [6].

b
%
3-rasm. Zamonaviy sintetik isituvchi izolyasion
materiallar:
a-siberiya; b- “Arktik ”; v-“Lyuks ’gavilgan sintetik
istuvchi
“Lyuks”, “Arktika”, “Periotek” (3-rasm) savdo
belgilarining  yaxshilangan  sinteponi  tolali  xolst

shakllantirish prinsipi bilan odatiy texnologiyalardan farq
giladi. Maxsus asbob yordamida — profillash tizimiga ega
bo‘lgan konvertor va tarash randomizator yordamida tolali
xolst  yuzasiga nisbatan tolalar parallel emas, balki
perpendikulyar joylashishi bilan ishlab chiqariladi]. Bu o‘z
navbatida  sigilishda  materialning elastikligini  va
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kuchlanishdagi sinish yukini oshiradi. Sintepon “Lyuks” 40
~ 460g/m? sirt zichligi bilan ishlab chigariladi, uning eni 3
m gacha bo‘lishi mumkin. Sintepon “Arktika” 40 dan
350g/m? gacha bo‘lgan sirt zichligiga ega, eni 1,5m.
Oldingi turdagi sinteponlardan farqli o‘laroq ‘“Periotek”
izolyatsion materiali tolalar migratsiyasini oldini olish
uchun takrorlanuvchi  substratlar  yordamida ishlab
chiqariladi. Uning sirt zichligi 150-400g/m?[7].

Katta hajmli tolali noto‘qima isituvchi materiallar
yaratishda aerodinamik usul va spunbond texnologiyasi
qo‘llaniladi. Birinchi wusul bilan olingan isituvchi
materiallarga ‘“Xollofayber” (2-rasm), “Elon”, “Len-teks”
savdo belgilarining izolyatsion materiallari kiradi. Xolst
ham an’anaviy, ham ichi bo‘sh poliefir tolalardan hosil
gilinadi. Tolali xolstni yaratishning aerodinamik usuli
tolalarning vertikal yo‘nalishini olish imkonini beradi, bu
esa o0°‘z navbatida deformatsiyalanganda elastiklikni
oshirishga, gisgarishni kamaytirishga va issiglik saglovchi
xossalarini saglashga yordam beradi [8].

“Tinsuleyt” savdo belgisi ostida ishlab chigarilgan
izolyatsion isituvchi materiallar spunbond texnologiyasidan
foydalangan holda olingan materiallarni o‘z ichiga oladi.
Spunbond usuli to‘g‘ridan-to‘g‘ri polimer eritmasidan xolst
hosil qilish imkonini beradi. Yo‘naltirilgan havo oqimlari
ta’sirida elementar tolalar transporterga o‘tkaziladi va u

erda sovib, xolst hosil giladi. Ushbu texnologiya
yordamida  to‘qimachilik  sanoatida  qo‘llaniladigan
an’anaviy tolalar diametridan 10-20 baravar kichik

diametrli iplardan xolst hosil qilish imkonini beradi. O‘ta
nozik tolalar tuvalida katta hajmdagi harakatsiz havo
mavjud bo‘lib, bu unga yuqori issiglikdan saqlovchi
xususiyatlarini beradi [9].

Xolstdagi nafis tolalar ichida katta hajmdagi harakatsiz
havo mavjud bo‘lishi sababli, noto‘qima izolyatsion
materialga yuqori issiglik saglovchi xossalarini beradi.
Mikrofayber gatlamini saglovchi uchun mato yoki
spunbond bilan gavish mumkin. “Tinsuleyt” materialining
sirt zichligi 20 dan 250g/m? gacha bo‘lib, u barcha turdagi
kiyimlarni ishlab chigarish uchun tavsiya etiladi.

Sinovlar shuni ko‘rsatdiki, ushbu matodan foydalangan
holda kiyimning umumiy issiglik qarshiligi tabiiy
mo‘ynadan foydalangan holda kiyimning umumiy issiglik
qarshiligiga nisbatan 40% yugori, sirt zichligi 257g/m? ni
tashkil giladi. Ushbu izolyatsion material yugori issiqlikdan
himoya giluvchi xossalariga va elastiklikga ega bo‘lsada,
ammo kiyimni qo‘llash jaraenida zarralarning paket
materiali orgali migratsiyasi kuzatiladi [10].

Bugungi kunda issiglikni himoya giluvchi kiyimlarni
ishlab chigarishda xolofayber izolyatsion materiali keng
qo‘llanib kelinmoqda (2, b-rasm). Qishgi kiyimlarni ishlab
chiqarishda SOFT markali xolofayberlar keng qo‘llanib
kelmogda. SOFT  xolofayber izolyatsion materiali
Rossiyada ishlab chigariladigan kalenderlangan izolyatsion
material bo‘lib, yumshoq, yengil va elastik material
hisoblanadi. Yuza zichligi 70 dan 300g/m? gacha bo‘lgan
polotnolar shaklida chigariladi. Xolofayber SOFT kundalik
va maxsus kiyimlar ishlab chiqarishda qo‘llaniladi. Yaxshi
havo o‘tkazuvchanlik, issiqlik saglovchi xususiyatlarga ega.
Uzog muddatli foydalanish, takroriy tozalash va yuvishdan
keyin asosiy xususiyatlarini yo‘qotmaydi. Havo harorati 0
dan — 5°S gacha bo‘lgan chegarada insonning normal
termoregulyatorlik faoliyatini ta’minlaydi. Isituvchi polotno
galinligi  12mm, eni 150sm. Xolofayber isituvchi




materiallarning yana bir markasi Volyumetrik. Volyumetrik
mahsulotlarga ma’lum hajm va shakl beradigan materiallar.
Yuza zichligi 900 g/m® gacha bo‘lgan polotnolar shaklida
ishlab chigariladi. Yugori hajmli va vyengil isituvchi
material. Issiqlik saglovchi kiyimlar, ko‘rpa-to‘shaklar,
yumshoq mebellarning qoplamalari va matraslar ishlab
chigarish uchun ishlatiladi. Polotno galinligi 8 — 30mm
gacha. Xolofayberlarning asosiy kamchiligi ularning import
gilinishi va narxining gimmatligi (5 metri 1000 rubl)
Sun’iy jundan tayyorlangan noto‘qima izolyatsiyalovchi
goplama materiallari asosan gavilgan holda ishlab chigiladi,
ular juda yuqori sirt zichligiga ega bo‘lib, qo‘llash va
yuvishlar jarayonida yig‘ilib qoladi. Bundan tashqari og‘ir
vaznga ega bo‘lgani sababli, ularni tikuvchilik sanoatida
ishlatishni cheklaydi [8].
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4-rasm. Tabiiy va sun’iy junli isituvchi materiallar:
a-presslangan tabiiy jun; b- sun iy jun
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Tabiiy jun (4-rasm) gadimdan Osiyo davlatlarida
isituvchi kiyimlarni va uy-joy anjomlarini tayyorlashda
keng qo‘llanib kelingan bo‘lib, bu uning foydali gigienik
va yuqori ekspluatatsion xossalari bilan bog‘liq. Bugungi
kunda issiglikni saglovchi kiyimlar ishlab chigarishda
ko‘pincha mayin, yarim mayin va dag‘al qo‘y junlari
hamda tuya junlari issiglikni himoya giluvchi izolyatsion
material sifatida ishlatiladi Yuvishlar natijasida tabiiy jun
o‘zining ijobiy gigienik xossalarini yo‘qotmaydi. Tabiiy
presslangan jun isituvchi materiali Buxoro viloyati
Gijduvon tumani “Nurli nihol chashmalari” korxonasi
tomonidan ishlab chigarilmoqda. Preslangan jun havo
o‘tkazuvchan, uning tolalari o‘z vaznining 30% ga teng
miqdorigacha namlikni o‘ziga singdira oladi. Tanadagi
namlikni shimib, kiyim haroratidan qat’i nazar, quruq va
yengil bo‘lib qoladi. Tabily junning bu xossasi tana
haroratini tartibga solishga yordam beradi, sovuq havoda
tanani isitadi. Presslangan jun 100% tabiiy bo‘lib, u
go‘ylarni junini qirqish orqali olinadi. Qo‘y junining
isituvchi material sifatida afzalliklari quyidagilardan
iborat.

— issiglikni yaxshi saglaydi, shuning bilan birga
ortigcha issiglikni tanadan chigarib yuborib, organizmni
gizib ketishini oldini oladi;

— havoo‘tkazuvchan, ya’ni havoning kiyim osti qatlami,
kiyim paketi tolalari orasida erkin aylanishini ta’minlaydi
[10].

Xulosa. Yugoridagilardan kelib  chiggan holda,
zamonaviy materialshunoslik uchun sovug havo sharoiti
uchun mo‘ljallangan materiallar va kiyim paketlarining
termofizik xususiyatlarini o‘rganish vazifasi dolzarb
ekanligini ta’kidlash mumkin. Zamonaviy issiqlikni himoya
qiluvchi kiyimlar ishlab chiqarishda keng qo‘llaniladigan
izolyatsion materiallarining xususiyatlarini o°‘rganish
alohida ahamiyatga ega.
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Tayanch so‘zlar: matritsaviy analiz, differensial operator, Laplas operatori, invariantlik, matritsaviy soha, garmonik
funksiya.

Rezyume. Ushbu magolada matritsaviy analizda kiritilgan bazi differensial operatorlarning nazariy asoslari tadqgiq
etiladi. Matritsa argumentli funksiyalar uchun differensial operatorning aniqlanishi, uning matritsaviy ko‘rinishi hamda
chiziqli kasrli almashtirishlarga nisbatan invariantlik xossalari o‘rganiladi. Shuningdek, matritsaviy sohalarda aniqlangan
Laplas operatorining umumlashtirilgan ko‘rinishi va uning garmonik funksiyalar nazariyasidagi ahamiyati yoritiladi.

KiaroueBble cioBa: MaTpuyHbI aHanm3, aupdepeHIuansHBIN omeparop, omeparop Jlamnaca, WHBapHaHTHOCTB,
MaTpU4HAs 00JIaCTh, TApMOHIYECKAs (PYHKITHS.

Pe3rome. B nmaHHO# cTatbe wmccienyrorcs TudQepeHIHanbHbIE ONEpaTopsl B paMKax MaTPUYHOTO aHaJU3a.
PaccmarpuBaercs omnpenenenue nuddepeHInaIbHOro oneparopa sl GyHKIUH MaTPUYHOTO apryMEHTa, €r0 MaTpUJHAs
¢dopma, a TakKe WHBapHAHTHBICE CBOHCTBa OTHOCHTEIBHO JHHEHHO-APOOHBIX TpeoOpazoBanmil. Ocoboe BHHMaHHE
yaemnsiercss 0000mEHHOMY orieparopy Jlamraca Ha MATPIYHBIX 00JACTSAX U €r0 PO B TEOPHH TAPMOHIYECKUX (PYHKINH.

Key words: matrix analysis, differential operator, Laplace operator, invariance, matrix domain, harmonic function.

Summary. This paper investigates differential operators within the framework of matrix analysis. The definition of
differential operators for matrix-valued functions, their matrix representation, and their invariant properties under linear
fractional transformations are studied. Particular attention is paid to the generalized Laplace operator on matrix domains
and its significance in the theory of harmonic functions.

Kirish. Differensial operatorlar matritsaviy analizning  matritsalardan iborat. Xususiy holda, M=N bo‘lsa G,
muhim tushunchalaridan biri bo‘lib, matritsa argumentli
funksiyalarni o‘rganishda asosiy vosita hisoblanadi. Ko‘p
o‘lchamli  matematik  modellarni  tahlil  qilishda
differensiallash ~ jarayonini ~matritsa  o‘zgaruvchilarga  ega va bir jinsli soha hisoblanadi, ya’ni G, to‘plamning har
nisbatan aniglash zarurati yuzaga keladi. Ushbu magolada iy nuqgtasini, R, sohadagi boshlang‘ich
matritsaviy  analiz  doirasida  kiritilgan  differensial !
operatorlarning tuzilishi, ularning matritsaviy ko‘rinishi
hamda chizigli kasrli almashtirishlarga nisbatan invariantlik  tegishli boshqa nuqtalarga o‘tkazish mumkin.

ostov - [mxm] tartibli unitar matritsalar to‘plami bilan
ustma-ust tushadi. G, ostov m(2n —m) haqiqiy o‘lchovga

nuqtani

o‘zgartirmaydigan akslantirishlar yordamida, G, to‘plamga

xossalari tadqiq etiladi. Shuningdek, matritsaviy sohalarda Agar m=n bo‘lsa, % - soha C[mxm] fazodagi
aniglangan Laplas operatorining umumlashtirilgan shakli va  matritsaviy doira deyiladi.
Asosiy gism. Ushbu elementlarining yig‘indisi.

R, ={Z eC[mxn]: 1M -22" >0} P(z,U) - Puasson yadrosi bo‘lib klassik sohalar

soha, (Kartan tasnifi bo‘yicha) birinchi tip klassik soha  geometriyasida garmonik analizni va invariant metrikalarni
deb nomlanadi. Bu yerda 1™ - birlik [mxm]- tartibli ifodalovchi asosiy yadro funksiyasidir.
Birinchi navbatda biz Xua Lo-Kenn differensial

" * o . ' : .
matritsa, Z — matritsa esa transponlrlangan Z matritsaning operatorini keltiramiz [3:116].

kompleks qo‘shmasi, 1™ —ZZ" >0 tengsizlik 1™ —zZ"
- ifoda Ermit matritsasining musbat aniglanganligini ya’ni

L. S : 0 0
barcha xos sonlarining musbat ekanligini anglatadi [3:9]. = B
Birinchi tip klassik %R, soha MN - kompleks o‘lchovli, Zu G | (1)
to‘la doiraviy, chegaralangan va gavariq soha hisoblanadi e
[3,4]. 6 .9
R, sohaning ostovi (Shilov chegarasi) G, to‘plam 02y OZpy,

UU” = 1™ shartni ganoatlantiruvchi U —[mxn] - tartibli
11
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Ushbu T, - sistema ¢z, sohaning akslantirishlar guruhi

bo‘lsin ([1]). Bunda I’ -
dan iborat:
W =(AZ +B)(CZ +D)* = (zB'+A)*(ZD'+C")  (p

Bunda A - MXxM matritsa, B - MxN matritsa, C -
NxMm matritsa, D - N xN matritsa bo‘ladi. Bu matritsalar

sistema quyidagi akslantirishlar-

AA"-BB =1, AC'=BD", CC'-DD"=-1, (3)
shartlarini ganotlandiradi, ularni
A'A-C'C=1, AB=C'D, BB-D'D=-1I (4)

ko‘rinishida ham yozish mumkin.

(2) ko‘rinishidagi akslantirishlarning o‘z-ora tengligi (3)
va (4) nisbatlardan quyidagicha isbotlanadi:

(ZB"+A")(AZ+B)=(ZD" +C")(CZ +D) =
& ZB'AZ+7ZB'B+A'AZ+AB=ZD'CZ+ZD'D+CCZ+C D&
«Z7ZB'AZ -ZD'CZ+ZB'B-ZD'D+AB-C'D=0<
< Z(B'A-D'C)Z+Z(B'B-D'D)=0

Endi (2) ni differensiallasak, u holda (3) shartga ko‘ra

quyidagiga ega bo‘lamiz:

W =[ A(CZ + D)™ -(AZ +B)(CZ + D) °C) ]dZ =
=[A-(AZ +B)(CZ+D)'C]dz(CZ+D)"'=
=[A-(zB"+A)*(zD" +C")C|dz(CZ + D) " =
=(ZB"+A")*[(2B"+A)A-ZD'C-C'C]dZ(CZ +D) " =
=(ZB +A'){(ZB'A+ A'/A—ZD'C—-C'C)dZ(CZ+ D) =
=(ZB +A)*dz(CZ+D)™
Agar akslantirishni
W, = (AZ, +B)(CZ,+ D)™
ko‘rinishda belgilasak, u holda quyidagi
| -WW =1-(2C"+D") (A" +B")
(AZ +B)(CZ+D) " =
=(z;c’+D") [(zic'+D’)(cz+D)-
~(zA +B) (AZ+B)|(CZ+D) " -
=(z;c"+ D*)’1 [zl* (CC-AA)Z+Z;(C'D-AB)+
+(D’C-B'A)Z+D'D-B'B|(CZ+D) "=
=(z;c'+D") (1-zZ)(cz+D) ™. )
yoki
| -WW," =1 —(ZB"+A")*(ZD"+C")(DZ, +C)(BZ, + A)* =
=(ZB"+ A)[(ZB"+ A)(BZ, +A) -
~(ZD"+C")(DZ;" +C) |(BZ, +A) ™ =
=(ZB"+A)*[ZB'BZ; +ZB'A+ A'BZ, + A'A-
~ZD'DZ, -ZD'C-C'DZ, -C'C |(BZ, +A) " =
=(zB"+ A*)’l[z (B'B-D'D)Z, +Z(B'A-DC)+
+(AB-C'D)z, +AA-C'C|(BZ +A) =
= (ZB"+A) (1 -22,)(BZ, + A" (6)
tengliklarga ega bo‘lamiz.
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Agar,

A, =(1-22"),(1-2"2)3,’,
deb belgilash kiritsak, biz quyidagiga ega bo‘lamiz:

A, =1 -WW"3, (I ~-W'W)3, =
=(ZB" +A) (1 -Z2Z")(BZ" + A *(BZ" + A)d,
=(Z'C+D)(Z'C+D)'(1-272)
(CZ+D)™*(CZ+D)d,(ZB" +A") =
=(ZB"+A) A, (ZB +A).

Ta’rif 1 [3:117]. Operator Sp A, - %, klassik sohaning
Laplas operatori deyiladi.

Bunda Sp - ifoda A, matritsaning diagonal elementlari
yig‘indisi.

E’tibor berish kerakki, éz (1- Z*Z) ifodasi fagat
matritsalarni  formal  ko‘paytirishni
(I —Z"Z) matritsa elementlari differensiallanmaydi. Sp A,
operatorining  batafsil yozuvi quyidagi ko‘rinishga ega

[(@)]:
33 (0-Faz]

i,j=1p.y=1

anglatadi, ya’ni

Spa,

2

0
( by szﬁzkyjaz a,,

Bu ifoda Laplas operatorining (2) ko ‘rinishidagi
O‘zgarishlar  orqali ekanligini, yani R,
sohasidagi akslantirishlar guruhiga nisbatan invariantligini
ko’rsatadi.

Ta’rif 2. Agar haqigiy giymatli u(z) funksiyasi
SpA, -u=0 tenglamani ganoatlandirsa, u holda u(z)

invariant

funksiyasi iRl sohasida garmonik funksiya deb ataladi.
Ravshanki, garmoniklik xossasi T, sistemaga nisbatan

invariant. Garmonik funksiyalar to‘plami chizigli.
Ta’rif 3. %, da G, da uzluksiz bo‘lgan garmonik

funksiyalar to‘plamini $ sinf deb ataladi.

Endi klassik saholar uchun Puasson yadrosini ko‘rib
chigamiz [3:98].

U €G bo’lsa, R, uchun
1 [det(1-22")]"

|det(| -

Bunda V( ) [3: 93] bo‘yicha birinchi tip klassik

sohaning ostovi hajmi va u quyidagi korinishda ifodalanadi:

n(n+1)
v (G, ) =

(27) *
2t (n-1)r
Xususan, m=n bo‘sa quyidagicha yozish mumkin
det(1 —2z")]"
P(ZU)=—— Lot Z)H] .
V(G,) |det(z-U)|

Agar m=1 bo‘lsa C" kompleks fazodagi Puasson
yadrosi kelib chigadi [5].

P(Z,U)=
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Teorema 1. Agar G, dagi U ni (2) akslantirish

yordamida V ga (V€ G, ) akslantirilsa, u holda

ROW.V)=PR(Z,U)|det(BU" +A)".

tenglik orinli.
Isboti. (5) va (6) dan kelib chiqib,

W =(z8"+A")"(zD +C"), V =(UB"+ A} (UD"+C"),

| -WV"=1-(zB"+A") (2D +C")
(DU"+C)(BU" +A) =
=(zB"+ A*)’l[(ZB* +A)(BU" +A)-

~(zp" +¢")(DU" +C)](BU* +A)’
—(zB"+A") '[ZB'BU" +ZB'A+ A'BU" +
( )'[

+A'’A-ZD'DU"-ZD'C-C'DU" —C*C](BU* + A)’l

=(z8"+A) [2(8'B-D'D)U" +
+Z(B'A-D'C)+(AB-C'D)U + A'A-CC |
(BU"+A)
=(zB"+A) (1-2U")(BU +A) .
(1-wv7)”

=(BU" +A)(1-2U") " (zB" + A).

| -VW" =1-(UB"+A") (UD" +C")

(Dz"+C)(BZ +A) =

=(UB"+ &) [(UB"+ A)(BZ +A)-

—(UD*+c")(Dz"+(:)](Bz*+A)’l
—(UB"+A") '[UB'BZ + A'BZ" +UB A+
( ) [

+A"’A-UD'DZ" -UD'C-C'DZ" —C*c](Bz* + A)'l
= (UB* + A*)’l [U (B*B - D*D)z* +(A*B —C*D)z* +

+U"(B'A-DC)+ AA-C'C|(BZ +A)"
=(UB"+A") (1-UzZ")(BZ +A) .
(1-vw) " =(BzZ" +A)(1-UZ") " (UB" + A").
(1) () 1)
=(BU" +A)(1-2U") " (zB"+A")(zB"+A)
(1-zz")(Bz" +A) " (BZ + A)(I UZ) (UB"+A)=
=(BU" +A)(1-2U") " (1-UZ") " (UB"+ A").

Demak,
[aet(1 -ww")]" _[aet(1-22') J\det BU” -+ A)[”
det(1-wv )" fdet(1-zu")” |

Agar m=1 bo‘sa C"
tenglik] munosabatga ega bo‘lamiz.

kompleks fazodagi [2:36, (2)

Teorema 2. P(Z,U)- Puasson yadrosi %, sohada G

sinfga tegishli emas garmonik funksiya boladi.
Isboti. Dastlab Z=0 bo‘lganda (SpA, )R(Z,U)=0

bo’lishini isbotlaymiz.
Z=(z.), U =(uy,),
(50, )R(ZU), ,=50(3. &%) R(Z.U)

155<m, I1<a=<n.

Z=0 Z=0

[det(1-22")] |
o [det(1-20")(1-uz")]

.iz:{aza: [det(l —ZZ*)}n +

7=0

=0.

Z=0

R

=1 k=1

Endi bu teoremani xususiy m=2, n=2 holatini ko‘rib
chigamiz.

Bizga 7 :(Zn leJ va UU" =1 shartni ganoatlan-
zZ

21 Z22

tiruvchi :[Un Ulz} matritsalari berilgan bo‘lsin.

Uz1 u22
szi . [det(1-22)] | _
=l a=1 6710:621“ [dEI(I _ZU*)(I _UZ*)]Z ‘z:o _
Pe [det(l —ZZ*)]Z

V(e {67116211 [det(l —zuT)(1 —UZ*)T

. [det(1-22")]
L — +

+(f126212 [det(l —ZU*)(I _UZ*)]Z =0

+

Z=0

pe det(l A ) T
8‘216221 [det(l —7U )(l -uz )Jz

2 [det(1-22")]
0Z,,01,, [det(| ~zZu')(1 —Uz*)]zz:0

Hisob-kitoblarni soddalashtirish magsadida biz Z=0
nugtadagi garmoniklik shartini tekshiramiz. Ma’lumki,
Puasson yadrosining Z=0 nuqtadagi Laplas operatorini
hisoblaganda, funksiyaning Teylor yoyilmasidagi to‘rtinchi
va undan yuqori tartibli hadlari, shuningdek, fagat Z yoki
Z ga nisbatan chizigli bo‘lgan hadlar ikkinchi tartibli
differensiallash va Z=0 giymatni qo‘yish natijasida nolga
aylanadi.
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+

Z=0




%([det(l —zz*)]z)

ja % ja

Z=0
2

2 1_(|211|2 +|212|2) _(211721 + 212722)
= det =

ja ™" ja _(221711'*'222712) :I-_(|221|2 +|Zzz|2)

0? 2 2
= oo | {ll )
2
[1_(|221|2 + |222|2)} _(211721 + Z12722 )2} z=0—
0? 2
= m[l—“znf +|le|2 +|221|2 +|222|2)J

82
- m[l—zﬂznf +|212|2 +|221|2 +|222|2)J

= 1123127
oz,,01,, P

%[det(l —zu*)]2

ja™ " ja

Z=0

Z=0

Z=0

Z=0

Z=0

82
a0,

0’ [ i
=——[1+2 7,0,
0z,,0z;, =} Y

|:1+ 2 ( leUll + ZIZUZLZ + Z21621 + 222U22 )]

Z=0

0? -
—57,@32,-& [det(l ~uz )J 2

Z=0
82
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R, sohaning [, sistemaga nisbatan tranzitivligi va
1-teoremaga asosan R, sohaning ixtiyoriy ichki nugtasi

uchun teoremaning tasdig‘in olamiz. 2-teorema isbotlandi.
Xulosa. Ushbu magqolada birinchi turdagi &, klassik

sohalari uchun differensial operatorlar, xususan, Beltrami-
Laplas operatorining matritsaviy ko‘rinishi va uning izi
(spAZ) atroflicha tadqiq qilindi. Tadgiqot davomida

Puasson yadrosining garmoniklik xossasini isbotlash uchun
yadro funksiyasi murakkab matritsaviy differensiallash
goidalari asosida tahlil gilindi. n=2 xususiy holatida amalga
oshirilgan hadma-had differensiallash jarayoni shuni
ko‘rsatdiki, operator tarkibidagi metrika elementlari va
yadro yoyilmasidagi kvadratik hadlar o‘zaro muvofiq kelib,
Puasson  yadrosining  garmoniklik  shartini  to‘lig
ganoatlantiradi.  Olingan  natijalar ~ Puasson  yadro
teoremasini nafagat nazariy jihatdan tasdiglaydi, balki
matritsaviy sohalarda Dirixle masalasini yechishda
differensial operatorlarning fundamental ~mexanizmini
ochib beradi.
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TasH4 cy3aap: TYnpOKHUHT TexHoreH udiocnanuimy, Cyprusi ra3 KOHH, OFMp MeTauiap, 3kojoruk xaBd, GAT
TaxJIUJIN.

Pestome. Maxkonaga Cypruin ra3 KOHH TYNPOKJIAPUHHUHT TEXHOTEH H(JIOCIAHUIIMHK JIOKal Ba TPaHCIIOKAJ
MOHHUTOPHUHT, T'PAAUCHT WHAWUKATCUA YCYIIH, I'AT TCXHOJIOTUAJIapru Ba 3KOJIOTHK XaB(b HWHACKCIapUHN KS‘/J'IJ'IaFaH XoJiga
VpraHum HaTIwKadapu KypuO dukmirad. Tynpokiap yMyMaH oiraHaa Kydcu3 U(IOCIAHTaHINTH aHUKIaHIH, aMMO CEJICH,
KYPFOLIMH Ba MHUCHHUHT ypTada Ba KyWIH TYIUIAHUIIW aHUKJIAHAW. DKOJOTHK XaB¢ acocaH mact, 2022-imnra xenud PH
WHJICKCH Ky/1a IOKOpUTa KyTapiiraH KaAMui OyHIaH MyCTacHO.

KiroueBble cJI0Ba: TEXHOTE€HHOE 3arpsA3HEHUE I1I04YB, T'a30BOC MCCTOPOXKACHUC CprI/IJ'IL, TSHKENBIC MCTaJJIbI,
skosnoruyeckuid puck, [ MC-ananus.

Pesrome. B cratbe paccMOTpeHbl pe3yibTaThl HCCIEJOBAaHUSA TEXHOTEHHOI'O 3arpsA3HEHUs I[IOYB Ta30BOTO
MECTOPOKIACHUA CprI/IJ'IL C TNPUMCHCHUCM JIOKAJIBbHOI'O W TPAHCJIOKAJIbHOI'0O MOHUTOpHHIA, METOAA I‘pallﬂeHTHOfI
unukanuu, ' MC-TexHOoI0THil 1 MHAEKCOB 9KOJOTHYECKOTO PUCKA. Y CTAHOBIEHO, YTO MOYBHI B IIEJIOM CJIa00 3arpsi3HEHBI,
OIHAKO BBISABJICHO YMEPEHHOC U CUJIbBHOC HAKOIIJICHUE CCJICHA, CBUHIA U MCIIU. DKOJIOTHYECKHI PUCK B OCHOBHOM HI/ISKI/II71,
3a UCKIIIOUEHUEeM KaaMust, HHAeKC Rl KoToporo Bo3poc 10 o4eHb Beicokoro k 2022 romy.

Key words: technogenic contamiation of soils, Surgil gas field, heavy metals, environmental risk, GIS analysis.

Summary. The article examines the results of research on the technogenic pollution of the Surgil gas field soils using
local and translocal monitoring, the gradient indication method, GIS technologies, and environmental risk indices. It has
been established that the soils are generally slightly polluted, but moderate and strong accumulation of selenium, lead, and
copper has been identified. The environmental risk is mostly low, except for cadmium, whose RI index increased to very
high by 2022.

BBenenne. Bo Bcem Mupe ocBoeHHE HE(TEra3oBBIX  reorpaMuecKHX YCIOBHAX OOYCIOBIMBAIOT  OONBIION
MECTOPOXKJIEHUI CBSI3aHO C CUJIbHEWINEH Harpy3koid Ha  pa3dpoc B OLIEHKaX BO3/IEUCTBUI 00BEKTOB
OKpYXarollyto cpeny. lIpoucxoauTt 3arps3HeHHE TOYB, Ta30/I00bIBAIONICH MPOMBIIIJIEHHOCTH Ha TMPUPOIHYIO
MIOBEPXHOCTHBIX M  TOJ3E€MHBIX  BOJA, pa3pylIeHHE  Cpeay, YTo TpedyeT NMPUMEHEHHsS PETHOHAIBHOTO MOAXOIa
MOYBEHHOI'0O M  PACTUTCIILHOTO IOKPOBOB. Mnrpaunﬂ B HUCCJICAOBAHUAX.
3arps3HAIOMX BEIIECTB B COCTAaBE MbUIM B BO3JyXE U B B V30ekucrane psg mpoOieM OXpaHBI OKpPYKAIOMICH
KayecTBE  IOYBEHHOTO  (uibTpaTa  OOYCIOBIMBACT  CpPEAbl IOMOJHWICS C  OTKPHITHEM  MECTOPOXKICHHMA
pacupocTpaHeHUEe  MOJUTIOTAHTOB  Ha  3HAUUTENbHBIE  MPHUPOJHOTrO rasza 3amagHblii Apan u Cypruib, 4To 4peBaToO
paccTosiHUA OT HMX  HCTOYHUKOB. DBHOAKKyMyJsiiusi  JOMOJIHUTENbHBIM K ApallbCKOMY KPHU3UCY TEXHOTE€HHBIM
3arps3HAIOIIMX BELIECTB B OpPraHM3ME HACEJIEHUS B 30HE  CTPECCOM JUIsl JKOCHUCTEMBbl OCYIIEHHOTO JIHA MOpS.

BIUSIHASA He(TEra3oBBIX MECTOPOXKICHHN MNpUBOAMT K  HeoOxommmo OTMETHUTb, YTO MIPOBEJIEHHBIH
Pa3IMIHBIM 3a00JICBaHUAM. OpTaHM3AIlMSIMH, CBS3aHHBIMH C  pa3pabOTKOM  ITHX
MHOrOYHCIEHHOCT,  UCCJEAOBAaHUH B MHUPOBOM  MECTOPOXKIIECHUM, MOHUTOPHUHT HE obnanaer
Hay4yHOW JWTepaType 10 TEXHOTCHHOMY 3arps3HEHHIO  PErySIPHOCTHIO W JeTaiu3anueidl, HeOOXOIUMBIMH IS
OKpy Xarolen cpeasl ra3ogoO0bIBAIOIIEH  ITOJHOLIEHHOTO HUCCIEIOBAHHUS YKOJIOTHYECKOH
MIPOMBINIJICHHOCTBIO CBUAETEIBCTBYET 00 aKTyalbHOCTH  0€30IacHOCTH.
TIPUPOTOOXPAHHBIX HCCHCHOBaHHﬁ, HalpaBJICHHBIX Ha Brrmeckazannoe ONIpeAC/ICT AKTYaJIbHOCTHh JaHHOI'O
MOHHUTOPHHI ¥  pa3pabOTKy Mep 10 OCIa0JNCHUI0  WCCICIOBaHUS c pEeruoHaIbHBIM MOAXO0JI0M,

TEXHOTEHHBIX Bo3aevcTBuit [1, 2, 3, 4, 5]. Ocoboe  HampaBJIICHHOTO HE TOJBKO HAa W3YyYCHHE CUIOMHHYTHOMN
BHHMAaHHUE B DTHUX MCCIIEIOBAHUSAX YACNSETCS 3arpsA3HEHUI0  JKOJIornyecko cutyauuu B padone I'MC, HO u Ha
[I0OYB  TSDKEJIBIMH ~ METajUlaMM,  [PEACTaBISIOIIMMHU  BBISIBICHUE TEeHCHINI u 3aKOHOMEPHOCTE
HAaWOOJNBIIYI0 OMACHOCTh JJIsl 3IOpPOBbs. Pa3nuuums B IPOCTPAHCTBCHHOTO pacnpeneneHus TEXHOT€HHOT'O
_——. [ e
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3arps3HEeHUs. BocTpeOOBaHHOCTH Ppe3ynbTaTOB  PabOTHI

ONpEeneIsieTCsl  NPSIMBIM ~ COOTBETCTBMEM  33jadaM,
MIOCTABJICHHBIM B PS¢ NPaBUTEIBCTBEHHBIX JTOKYMEHTOB:
[omoxernmn  «O  rocymapcTBEHHOH  3KOJOTHYECKON

JKCHepTH3e», yrBepxaeHHoM lloctanoBnennem KaGmaera
MunnctpoB Pecryommku Y30ekuctan Ne 949 ot 22 Hos0ps
2018 rona.

Obaacrs HCCJIeI0BAHMS. MecTtopoxaeHue
«Cypruib», TpencTaBiIeHHOE OYPOBBIMH CKBa)KUHAMH
NoNe59, 42, 54, 5 u 3, a TakKe YCTAaHOBKOM KOMILIEKCHOM
nepepabotku raza (YKIII') pacnonoxeHo Ha 10ro-3amnagHon
yacTh oOcoxmiero nHa Apanbckoro Mops (puc.l) wu
3aHUMAET IUIOMAab 6 ra.

:

Puc.1. I'azo60e mecmopoorcoenue Cypeuns

u uccuedyemvie 6yposbie CKEANCUHDL.

BypoBbIe CKBaXXHHBI, KaK 3JIEMEHTHI MPOMBIILICHHOTO
o0wvekTa T'azoBoe mectopoxnenne Cypruwie (I'MC),
MIPE/CTABILIIOT OO0 OypOBbIE BBIIIKK U aMOapbl CTOUYHBIX
BOJ co cpenHuMmu pasMepamu 70x80M (puc.2). [JHO u
OOKOBBIE CKJIOHBI aM0apoB CTOYHBIX BOJ IOKPBITHI
BOJIOHETIPOHUIIAEMBIMH IIJICHKaMH, KOTOpBIE BCE K€ He
HCKJIOYAIOT TOJHOCTBIO HMHQWIBTPAIMK B  COCEIHUE
Mo4YBeHHble ciou. KpoMe TOro, mpu JUIMTEIHHOM
WCMApEeHUH CTOYHBIX BOJ M3 aM0apoB 3arps3HsIOIIKe
BEIIECTBA MOTYT IIOJ[BEPraThbCsl BBIBETPUBAHUIO, U TEM
caMbIM OOYCJIOBJIMBAIOT TPAHCJIOKAIBHOE 3arpsisHEHUE
MIOYB U TPYHTOB.
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Puc. 2. Byposas sviuika u ambap cmouHvix 600.

HawuGonpiime pHCKH TPaHCIOKAJIBHOTO 3arpsi3HEHHS
npezacTaBisier ckBaxkuHa Cyprusib-54, pacroyiokeHHas Ha
caMoM rpeOHe Bajla APXaHIeNbCKOTO. 3arps3HEHHE MOYB
3TOrO0 JoKana ycyryomsercs cocenctsom YKIIIT (puc.3).
BriOpockl  ycTaHOBOK KOMIDIEKCHOW TMepepadOTKu Tasa
ob6oramensr SO, (46,0-60,8 %) u CO (24,4-32,6 %),
00pasyronMMHCsT TNPU CXKHUTaHWU TNPUPOIHOTO rasa B

(hakemax.

OT™MeTnM HEKOTOPbIE 0COOEHHOCTH obnactu
uccinenoBanus. IIpexae Bcero 9TO  YHHKAIBHOCTh
pa3paboTku ra30BbIX MECTOPOKICHUIH Ha

CBEKEOCYIICHHOM JHE MOPS B COBOKYIHOCTH C HAJTUYHEM
JIOMHTYCTPUATBHOTO 3arpsi3HEHUs] MOYB aHTPOIOTCHHBIMU
HaHOCAMH PEYHBIX BOJI.

JlroObie WccnemoBaHWs B TEOCHCTEME Apama W ero
OCYUIEHHOI'O JHA JOJUKHBI YYUTBIBaTh AUHAMHYHOCTH BCEX
MIPOIIECCOB, MPOUCXOISIINX Ha 3TOH Teppuropun. CTeneHb
MOJIBEP)KEHHOCTH II0YB  3arpsi3HEHUI0 KaK H3BECTHO,

CYHIECTBEHHO 3aBUCHUT oT cocTaBa MOYBOI'PYHTOB.
OtiauuneM  obaacTu HCCIICT10BaHUA I[aHHOﬁ pa6OTI>I
SBJISACTCA IIOCTOSIHHO MCHAIOIIAsACA 3aCOJICHHOCTb

MOYBOTPYHTOB ocymeHHoro jaHa Apama (OJIA), xoTopas
BJIHUACT HaA (1)I/ISI/IKO'XI/IMI/I‘-IGCKI/IC IIPOLECCHI B ITOYBAX.

£ S BN gL

3. Pacnonooicenue ckeaxcunovt Cypeuns-54
u YKIII na sany Apxaneenvckoeo.
CaMoouHIIeHHe TOYB — IO3UTHBHAS YacTh JUHAMHUKH

3arpsi3HEHUs, KaK II0Ka3aHO BO MHOrmx paborax [6],

NPOUCXOMUT  Oylaromaps  HAJIMYMIO  ITOBEPXHOCTHBIX

BOJOTOKOB M PACTUTCIBHOTO MOKPOBA. Oc00eHHOCTBIO

Pdc.




MECTOPOXKICHUS Cypruib SIBJISIETCSI OTCYTCTBHUE
MOBEPXHOCTHBIX BOJOTOKOB U CKYAOCTb PAaCTHTEIHHOTO
MOKPOBa, YTO OMpelnesisieT MHUHHMAIbLHOCTh IPOIECCOB
CaMOOYHIICHHS TIOYB.

HeoOxoxumo ~ yuecTh  Takke  OCOOCHHOCTH |
3aKOHOMEPHOCTH JIPYTUX MPOLECCOB, MPSIMO MM KOCBEHHO
BIMSIOIINE Ha TEXHOTCHHOE 3arpsi3HEHUE II0YB IIPH
pa3paboTke MecTOpokAeHHs mnpupoaHoro raza Cypruib.
[Ipexne Bcero, KOHEYHO, 3TO MPOCTPAHCTBEHHAS INHAMUKA

cocTaBa MOYBOTPYHTOB, 3aBUCSNAs OT  JUHAMUKU
YCBIXaHUSI ApAJIBLCKOTO MOps, JHHAMHKH (DUTOICHO30B,
KIUMaTa, a Takke BETPOBOIO  BBIHOCA  YACTHIL
MIOYBOTPYHTOB.

BetpoBoii nepeHoc nouseHHoro Matepuana Ha OJIA, a
BMECTE C HUM W TEXHOTEHHBIX 3arps3HSIOIINX BELIECTB,
UMeeT TeHJEHIMIO K YBEJIWYEHUIO, YTO YCUIMBAET PUCKU
pacuMpeHusi TEPPUTOPUH TEXHOTEHHOTO BO3ACHCTBUSI Ha
OKPYKAIOLIYIO CPEry.

Takue kIuMaTHYeCKHEe U3MEHEHUS B reocucTeMe Apaia
U ero OCYIIEHHOTO JHAa KaK IOBBIIICHHE TEeMIIEPaTyphl
BO3/lyXa M CHI)KEHHE €ro BIIQYKHOCTH CIIOCOOCTBYIOT POCTY
PUCKOB TEXHOTEHHOTO 3arpsi3HEHHMs TIIpH pa3paboTke
ra30BBbIX MECTOPOXKIEHUH Ha ocymieHHOM aHe. Cnenuduka
CYXOr0 M ’KapKoro kjimmara (roZjoBoe KOJHYECTBO OCaIKOB
250 MM, ucmapsemocts g0 1000 MMm), HelTpanbHas u
mienoynas peakius mous (pH=7-10), xapOOHATHOCTH U
oOorameHHOCTh TOYB cyiab(aramu u xiopuzamu (120

MI/3KB, COJIOHYAKOBBIE TIOYBHI) CIOCOOCTBYIOT
HAKOIJICHHUIO  3arpsi3HSIOIIMX  BEIISCTB, OCOOCHHO B
MMOHMKCHUAX penbeda.

Metoabpl MW JaHHble. MeToAoNOTHYECKasT CxXeMma

HCCIICIOBAaHMUS OCHOBaHa Ha TMOAXOHEe, pa3paboTaHHOM
akagemukoM B.H.Cykau€BplM, B paMKax KOTOPOIO
W3y4CHUE TPHUPOAHBIX CHUCTEM OCYLIECTBIISIETCS 4Yepes3
MOCJIE/I0BATEINILHBIA TIEPeXo/1 OT OOIIero ypoBHs aHanu3a K
Oosiee JeTaNLHOMY, YTO MO3BOJISIET IOJTANHO YTOYHSTH
XapaKTePUCTUKH UCCIeTyeMOoro oonsekTa [7].

Ha HavanpHOM JTame BBINOJIHEHA JIOKaJbHAs OLEHKa
(bI/I3I/IKO'XI/IMI/I‘IeCKOI‘O COCTOSITHUS TOYBOI'PYHTOB u
MOJA3EMHBIX BOJ Ha TEPPUTOPUHN I'a30BOT0 MECTOPOKACHUA
Cypruss. [Ipo6ooTdop TIPOBOTUIICS B 30HaX,
mpujerarInux K 0ypoBeiM ckBakuHam NeNe 3, 5,42, 54 u
59, ma paccrosHusx 5 u 10 M, B TIOBEPXHOCTHOM
noyBeHHoM ropusonre (0—20 cm), a Takxe Ha riyouHe 1M.

Crnenyromuii 3Tam KCCIEAOBAaHMHA OBUT HamlpaBieH Ha

aHAM3  TPOCTPAHCTBEHHOM  WM3MEHYMBOCTH  (PU3UKO-
XUMUYECKUX TIOKa3aTejeld Mo4YBOrpyHTOB. IIpumeHeHue
TPaHCIOKAILHOTO MOHHTOPHHTA 00yCIIOBICHO

CIIOCOOHOCTBHIO XMMHUYECKHX AJIEMEHTOB M UX COCAMHCHUM
PacIpOCTPaHATHLCS 32 Mpeeibl HCTOYHUKOB BO3/ICHCTBUS B
pe3ynbTare  TEOXMMHYECKHX  TPOIECCOB,  BKIIIOUAs
TOPU30HTAIBLHYIO MHQUITBTPALINIO, COpPOITMOHHBIE
B3aMMOJICHCTBUS U 30JI0BBIN nepeHoc. B pamkax gaHHOTrO
JTara BBINOJIHEHO BhIAeaeHHE 30H Bosaeiictus YKIIT u
OTHETHHONW JKCIUTyaTallMOHHOW CcKBakuHbl Cypruiib-54.
HccrnenoBanuss  MOYBOTPYHTOB — OCYIIECTBISUINCH — HA
yaaneauu 100, 500 u 1000 M OT HCTOYHUKOB BO3IEHCTBUS
10 Pa3IMYHBIM HampaBJieHusM (puc. 4).
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Puc.4. Cxema mapuipymos mpanciokanbHo2o
MOHUmMOpUHed.

Br160op MMEHHO 3TOH CKBaKWHBI I O0Jiee IeTaTbHOTO
oOcienoBaHus OOYCIOBICH TEeM, YTO OHAa HAaXOIHUTCS
BOmm3n ot YKIII' um pacmonoxena Ha rpeOHE Bala
ApXaHTeIbCKOTO U TEM CaMBIM HMEET HAMOOJBIIYIO 30HY
BIMSHHUSA BBHJY JIYYIIMX YCJIOBUH TOPU30HTAIBHOMN
MUTPalMU 3aTPA3HAIONINX BEIECTB, KaK MOYBEHHOW TakK U
BO3IyLLHOM.

Ha 3aBepmatomieM, TpeTbeM HEpapXUIEeCKOM YpOBHE
HCCIICIOBaHMS aHAJIU3 COCPEAOTOYEH HCKIIOYUTENBHO Ha
TSOKETBIX MeTallaX, pacCMaTPUBAEMBIX KaK MPUOPUTETHBIC
3arpsI3HSIONINEC KOMIIOHEHTHI Ta30100BIBAIONINX OOBEKTOB.
B pamkax naHHOTO 3Tama BHITONHSACTCS KOJIUYECTBCHHAS
OIICHKAa TPOCTPAaHCTBEHHO-BPEMEHHONW OUHAMUKHA WX
pactpeneneHus B MOYBOTPYHTAX H aTMOC(EPHOM BO3IYXE.

[TockonbKy OCHOBHAS 9aCTh TEXHOTEHHOTO 3aTPs3HCHHUS
MPUXOAUTCS Ha HEMpOJOKHUTENbHYIO (1-2 Toma) cramuio
OypeHHsI CKBaXXHH B TEXHOJOIMM pa3pabOTKH Ta30BBIX
MECTOPOKJCHUI, MOHHUTOPHHIOBBIE PabOThl 1-r0 U 2-TO
ypoBHsi, BeinonHeHHbIe M.B.JKonnpi0exoBbIM OTHOCATCS K
2011r., xorma mpoucxXoauIo OypeHHe HauyalbHBIX CKBa)KHH.
Bribop aToro mepuosma oOyCIOBIEH TeM, YTO MMEHHO B
HavyalbHOM cTaguu pa3pabOTKH Ta30BBIX MECTOPOXKACHHH
HanboJlee YeTKO BBIABIICTCS TEXHOTEHHOE 3arps3HeHne. B
JMAIBHEHINIEM OIpeNelIeHNe BIHMAHUS Ha OKPYKAIOIIYIO
CpeIy HOBBIX CKBRXHH 3aTPYAHSACTCS HAIOKCHUEM HX 30H
BIIMSTHYSL Ha YK€ CYIICCTBYIOIIHE MO 3arpsi3HCHUH.

Ha tpersem ypoBHE nepapxuu uccienoBanus B 2022r.
JIOTIOJTHUTEIBHO IPOBEIEH TPAHCIIOKAIbHBIA MOHUTOPHUHT
3arpsi3HEHUS OKPY’KarolIe cpeapl TXKENBIMU  MeTallJIaMU
VKIIT' u ckBaxkuHoit Cyprunb-54 mo Tem ke Mapupyram
(puc.4) ¢ 1ebI0 BBISBICHUS BPEMEHHOW AMHAMHKH 3TOTO
mporiecca.

B nanHOl paboTre 1y oIpeneneHuss TEXHOT€HHOTO
3arpsisHEHUs TI0YB HApsly C KaueCTBEHHBIMH METOAaMH,
OIMCAHHBIMHU BBIIIE, IPUMEHEHBI KOINYECTBEHHBIE METO/IbI
B couetanuu ¢ ['MIC-TexHONIOTHAME U HHPOPMALIMOHHBIMH
TEXHOJIOTHsIMU [8].

K KOJINYECTBEHHBIM MeToJaM OTHOCATCS
pa3paboTaHHBIH aBTOpaMU METOJ TPaIMEHTHOW MHIUKAITAN
CTeneHW 3arpsi3HeHus [8], OCHOBaHHBIA Ha aHAIH3E
MIPOCTPAHCTBEHHON  JMHAMHUKM, OIEHKAa  CYMMapHOM
KOHIICHTPAIIH MOJUTIOTAaHTOB, CPaBHUTEILHBIN
CTATUCTHYECKUI aHAIN3 TEXHOT€HHOTO 3arpsA3HEHHs MOYB
B Pa3HbIC T'OJBI, OIICHKA HKOJIOTHYECKOTO PHUCKA.




IpamueHTHas WHOWKAUWS ~ CTCHEHH  3arps3HCHUSI
KOHKPETHBIM ~HHIPEAMCHTOM 0a3upyercs Ha aHaIM3e
OPOCTPAHCTBEHHONW [WHAMUKA €r0 KOHICHTPALMH U
CBOOWTCS K BBIUMCICHHIO CpemHero rpaguenta G
otHocuTenbHOM Bemmunubl P = C(x;)/P orpaxaromeii
CTEICHb TMpEBBINICHHS (OHOBOH KOHUCHTPALMU MPH
yIaJeHUH OT HCTOYHHKA BO3ICHCTBHUSL:

G = T, A= (1)

rae @ — remMnopanbHO-OHOBOE 3HAUCHUE TIOJUTIOTAHTA,
C(x;) — KOHIIEHTpalusl TMOJUTIOTAHTa, W3MEpPEHHasl B-U
Touke oTOOpa npod. Hymepauus Touek yBelnn4MBaeTCs 110
Mepe yJaneHus 0T UCTOUYHUKA 3aTrPsI3HEHMUS.

KpoMme TOro, mpumMeHeHHe MeTOAa TpaJUCHTHOU
UHAMKALUM ~ TO3BOJSIET  KOJUYECTBEHHO  OMNpPENEeNUTh
paauyc 3arps3HeHMs [OYB  R;, XapakTepusyromui
MIPOCTPAHCTBEHHYIO 30HY BO3AECHCTBHUS NPOMBIIUIEHHOTO
o0beKkTa MpU YCIOBUM  OTPHIATENHHOTO  3HAYEHHS
rpaguenTa (G < 0). s 5TOro mo COBOKYIMHOCTH 3HAYEHUI
OTHOILICHUH C(x;)/® annpokcumupyercst  JIUHEiHAs
3aBHCHUMOCTH [ (X), TIOCIEe Yero OmpeaeisieTcssi TOoYKa
X}, COOTBETCTBYIOIIAsA TIEPECCUCHNUIO TPEHIOBON JIMHUH C
HYJIEBBIM ypOBHEM, TO ecTb ycinoBuio F(X;) =0 wu
OUYEBUHO:

Ry = max{X;} 2

Metopmonorusi oueHkH 3Kojormueckoro pucka (ERA)
CIIY’KUT JUI OIpeAeICHUs MOTCHIIHAIBHBIX 3KOJIOTHYECKIX
PHUCKOB, CBA3aHHBIX C COJCPKAHUEM METaIoB B mouse [9],
1 PaCCUUTHIBAEMBIX C TIOMOIIbIO YPAaBHEHHUS:

EI=T! x (C/Co) ®)
rne C; — o0O3HauaeT KOHIIEHTPAMIO COOTBET-
CTBYIOILIETO METaJuIa B aHAIU3UpyeMoM obpasie, a Cy — ro
dorosoe conepxanme [10]. Tlapamerp T, xapakrepusyer
KO3(D(PUIHMEHT TOKCHYECKOTO OTKJIHMKA COOTBETCTBYIOILETO
MeTtaia. 3HaueHus KO3 UIMEHTOB TOKCHYECKOTO OTBETA
(TRF) mns Cu (5), Cr (2), Pb (5), Zn (1), Ni (5) u As (10)
3aMMCTBOBaHBl U3 ONyOJIMKOBAaHHBIX MCTOYHHUKOB [9, 11,
12]. Tloka3aTensp MOTEHIMAJIHHOTO 3KOJIOTHYECKOTO pPHCKa
(RI) ompenensieTcs COrIACHO YPaBHEHHMIO:
RI =YL By 4)

Ha ocHOBaHMM pacdyeTOB MHIMBHUIYaJbHBIX 3HAUCHHH
E, W wuHTerpajnbHOro mnokasatens RI xiaccuduxanus
MOTEHIMAJIBHOTO 3KOJIOTHYECKOTO PpHUCKA BBIOJIHICTCS
cnenyrouuM obpasom: 3Hadenus E,. <40 u RI < 150
COOTBETCTBYIOT ~ HM3KOMY  yPOBHIO  pHCKa,  IpH
40<E, <80 m 150 <RI <300 PHUCK CUHTaeTcs
ymepeHHbIM; auanasoH 80 < E,. < 160 u 300 < Rl < 600
XapaKkTepu3yeT 3HAYNTEIIbHBINA PHCK; npu
160 < E,. <320u RI =600 wnabmogaeTcs BBICOKHN
ypoBeHb pucka, a E, =320 COOTBETCTBYeT KpaiiHe
BBICOKOMY 3KOJIOTHIECKOMY PHCKY.

JUis  OUIEHKHM CTeNeHH TEXHOTEHHOTO 3arps3HeHHS
mectHocTH ['MC B KadecTBe TeMIOpPaIbHO-(OHOBBIX
(U3MKO-XMMHUYECKUX roKasaresnen UCIIOIb30BAIINCH
JlaHHBIE, TIOJly4eHHbIE B XOJe OOCIeIOBaHMS IOYB
CeBepO-BOCTOYHOM yacTu riaro Ycropt B 2006r. [13].

Pe3yabrarsl. bazoBbIMM  JTaHHBIMH  SIBJISIIOTCS
pe3ysibTaThl  IOJICBOTO  MOHHTOPHHIA,  BBINOJHEHHOTO
M.B.2Komb10eKkoBEIM B X0ZI€ pslia SKCIIEAUIMN B NEpUOIe
2011-2022rr. BrimonaeHo 240 onpeeIeHu
3arpsA3HSAIONMX  BEMIECTB B cocraBe TmoyB 1o 20
HAaNMCHOBAHUSM 3arps3HSAIOMNX BELIECTB, BXOMIIIUX B
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CJIEAYIONINE TPYIIMbl IOJUTIOTAHTOB: TSDKEJBIE METaJUIBL,
SJOXUMHKATBI, MUHEPATIBHBIE COJIH.

AHanuTHYeCcKHe paboTsI BBINTOJTHEHBI B
rOCYapCTBEHHOW  CHELMAJU3UPOBAHHOM  HMHCIEKIUH
aganmutrdeckoro koHTpons (CUAK) T'ockommpupomst
Pecnyomukn  Kapakammakcran —(OKommeioekoB M.) u
TOCY/IapCTBEHHOH  CICIMANN3UPOBAHHON  HMHCIEKLUH
aHanuTHyeckoro koHTpons (AHUJIU) T'ocxoMmpuposst
Pecny6muku Y36ekucran (Muppaxumos M.M.).

BBuny Oombiioro o0beMa MONYYEHHBIX —JaHHBIX
NpUBEJIEM JJIsi CBEACHHS O CTENCHH JACTaIM3alUH JIMIIb
pe3yNbTaThl JIOKAJIbHOTO MOHHUTOPHHIA 110 MHHEPAJILHBIM
comsiM ®  (U3MUECKHM  ToKazatensM  (Tabn.l) wu
TPaHCIOKAIbHOTO MOHHTOPHHIA COJCPXKAHMS TSDKENBIX
MeTaJuIoB (Tabi.2) ¢ yKa3aHHEM TOYEK ¢ MaKCHMAaJbHBIMHU
(KkpacHBIi 1[BET) W MUHUMAIBHBIMH (3€TCHBI IIBET)
3HAYCHHUSAIMH HHTPEINCHTOB.

Tabnuya 1. Munepanvusie conu u gpuzuveckue

nokasameJiiu.
: o S| 3
Mecto :.“; §§ 2 g E % S
sS| 3|~ =X = 32
npod | 7 22| 2|0 = el &
[0} > = ;

O o
0-20 | | 0,57 [275 (0,007 [0,026 | 7 [3,0
VKIIT

100 [6,0 [ 0,60 [270]0,006 [0,02 | 7 [3,0
Cyprums— | 0-20 |58 | 0,53 (150 0,003 (0,019 | 5 |20
3(5m) [100 |50 [0,86 [150 (NG (0,023 | 7 [4,0
Cypruns— | 0-20 [5,0 [ 0,40 (150 0,003 [0,211 | 6 [4,0
3(10m) | 100 |50 [ 0,60 [150 [0,004 |B® | 7 [3.5
Cyprums— | 0-20 |58 | 0,58 (150 0,003 (0,023 | 6 [4,0
5(5m) [100 |50 |0,98 [150 [0,004 |0,023| 6 |35
Cypruns— | 0-20 [B,@ | 4,0 [190 (0,003 (0,016 | 6 |5,3
5(1om) [100 |5 [1,83 [450 (0,003 [0,020 | 6 [5,0
Cyprums— | 0-20 (B, | 5,21 [000(0,004 (0,016 | 6 [13,0
42(5m) | 100 |50 [2,27 |575(0,003 |0,026 | 7 [3,5
Cypruns— | 0-20 (5,8 [ 5,20 [8,0 (0,004 (0,011 | 7 [12,0
42 (10m) [ 100 [6,0 [ 2,20 [6,5 0,004 [0,016 | 7 |75
Cyprums— | 0-20 (5,0 |BiE8 {080,002 (0,033 | 7 B |
59(5m) | 100 |6,0 [1,72 [275 0,004 [0,033 | § [6.,0
Cyprums— | 0-20 |5, | 6,19 (825 (0,01 [0,006 | 7 [9,0
59 (10m) [ 100 [6,0 [5,16 [1150(0,002 [0,029 | 7 [11,0
Cypruns— | 0-20 [5,@ | 1,50 (200 (0,002 [0,08 | 7 [4,0
54 (5m) [ 100 |6,2 [ 1,58 [200 (0,005 (0,099 | 7 [2,8
CurnbHO BapbUPYIOT 1o CKBa)KUHAM I'™MC
ANIEKTPOIPOBOANMOCTD, KOHIIEHTPAIMH  CyIb(paToB U
XJIOPHUZIOB, HYTO OOBSCHAETCS JIOKaIu3alueil OypOBBIX:
B HHU3UHAX KymyJsiuus COHef/'I BBIIIC, = (%8 Ha

BO3BBIIICHHOCTAX, KPOME TOI'O MNPHUMOpPCKasA ITYCTBIHHO-
rnecyaHas U COJIOHYAaKOBasl TaKbIPpOBUAHAA MMOYBA 3aCOJICHBI
Ha MopsAA0K MCHBIIC, YEM COJIOHYAKH.




Tabauya 2. Cooeparcarue majceavlx Memaios
6 nouse 8 okpecmuocmsax Cypeunv-54 u YKIII
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5 Pb | cd Ni Zn Cu

3 g

28 | mak- | nak- | mak- | nak- | k-

5S¢l 320 | 20 | 850 | 1000 | 30

) =

5l EE

Rl o

< 3 ad |l ]la|la]ld] & | 9|l =] o

[=" E — (9N — (9N — (9N — (9N — (9N

= o o o o o o o o o o

E AN AN N AN N N N N N N
100
99 1114]9505(06]26| 5.9 14490 |32 33

o 530 10116204 [0.4[22| 85 [14.8/101] 2,6 | 3.0
122’0 8.8 (18.110.4(0,6(17| 70 |11,5/612( 30 | 4,0
1130 26.7/8,3(1.0(1.2(3.0(23.4(182(98,0| 36 | 3,5

B1°%0 122.3]85 |0,8(06|17| 5.4 [32.6[96 (30 |7.0
1?\?0 14.1]16.4/08 |1.2|2.7(23,0|14,8(88,6| 3.0 | 1.5
130 5.8 [204]03(1.245(19,5[19.2/58.2| 3,0 | 2.5

o 530 112(06(05(7,1]42| 9.8 |20,2[ 0.1 3,0 |33
12400 75 190(05(0,6(3.2| 56 [335/184]36 | 2,0
100
99 1106|12|06(12(30[131 [17.2185| 2.2 | 35
500

2| % |12:1]96|07]07[33| 62 [223)108) 256 |53
12;’0 171199 ]08(1.1(36] 6,0 [36.1| 7.8 |26 |07
Tabnuua OTpaXkaeT CIOXKHYK —IIPOCTPAHCTBEHHYIO

JMHAMHUKY COJEPKaHUSl TSKEIBIX METAIOB B IMOYBAX
okpecTHOCTH  ckBaxuHbl  Cyprume-54 u  YKIIT,
00BSCHSIEMYIO B OCHOBHOM HEPOBHOCTSIMUA MHKpOpenbeda.
BpeMeHHasi nUHaMHKa B 1I€JI0M IIOJIOXKHTEJbHA, 33 CUET
3arpsi3HEHUsI NIOYB HOBBIMH CKB2)KMHAMH, NPOOYPEHHBIMH
mociae 2011r. HMckmroueHuem ABISIETCS OTpHUIATENbHAs
JIMHAMHKa CBHMHI[A, BOBMOXHO M3-32 TOTO, YTO ITOT CAMBIH
TSDKENBI  MeTaiul  o0iamaeT OOJIBIIEH  CIOCOOHOCTBIO
HHQUIBTPAIIUH BLIIYOb.

B nanHOI paboTe npuHATA cieayronas KiaccupuKaris
TEeXHOTeHHOTo 3arpsi3HeHus B jponsx [IJIK: 0-0,01 — mer
sarpsisHenus; 0,01-0,5 ciaboe 3arpszHenue; 0,5-1 —

YMEpeHHOe  3arpsi3HeHHe; Oompme 1 —  cCHIIBHOE
3arpsisHeHUe.
o pe3yabpTaTam JIOKAJIbHOTO MOHHUTOPHHTA

YCTaHOBJIEHO, YTO TOYBBl M TPYHTH BOMU3M OypOBBIX
CKBaXHWH B cpexHeMm 1o Teppuropun I'MC TexXHOTeHHO
MOYTH HE  3arpsA3HEHBl [HAHWAAMH, OHOT€HHBIMU
3JIEMEHTaMH, CJ1ab0 3arps3HEHbl MUHEPAIbHBIMU COJISIMH,
MHUKPO3JIEMEHTAMY HMKEIIA, XPOMa, YMEPEHHO 3arps3HEHBI
MBIIIBSIKOM, MHKpPO3JIEMEHTaMHM KaiMmusa U nuHKa. OT
YMEPEHHOIO 0  CHUJIBHOIO  3arps3HEHUS  JIOXOAMT
COIEpKAHME B  IIOYBO-TPYHTaX CE€JI€Ha U  CBHHIA.
ITouBO-rpyHTBl CHUIBHO 3arpsA3HEHBl MHKPOIJIEMEHTAMU
MeIu.

Pesynpratel  pacueroB Ha  OCHOBE JaHHBIX
TPAHCIOKAIBHOTO MOHHUTOPUHIA O METOLY T'PaJUEHTHON

MHJEKCalluH U3JI0XkKeHbI B Ta0i1.3. B HanpasieHusax cesep
CEBEPO-BOCTOK INpeodiafacT OTPHLATENBHBIA I'paJieHT
3arpA3HEHUs, CBUJACTENBCTBYIOIIMA 00  yMEHBIICHUH
KOHIIGHTPAIlMU BEIIECTBA C PACCTOSHHEM OT HCTOYHHKA.
310 00YCIIOBIEHO HEOTPULIATEIEHBIM I'PAJHEHTOM HU30THUIIC
B JAHHBIX HalpaBJeHUAX (IOBBIMICHHA penbeda 3eMHOM
MOBEPXHOCTH).

B mHampaBneHusx rora W [ro-3zamaga HaoOOpoOT,
npeoOsaiaeT MOJIOKUTENBHBI  TPaMeHT 3arpsi3HEHUs,
00yCIJIOBJICHHBIN MMOHM)XEHHEM pelibea B HaNpaBiICHUH OT
WCTOYHMKA. BBISBIEHHAs 3aKOHOMEPHOCTh UMEET IPOCTOE
O0OBSCHEHHE IO 3aKOHaM (QU3MKH II0YB: 3aBUCHMOCTH
MHTPaLliM BEIIECTBA B IIOBEPXHOCTHBIX CJIOSX IIOYB OT
rpaJyeHTa U30THIIC. Taxxe 3aKOHOMEPHOCTb
pacupeleneHusl 3arps3HSIONIMX BEIIECTB OT HCTOYHHUKA
MOXKET OBITh OOBSCHEHA M BETPOBBIM PEKUMOM B JaHHOM
pernone. IIpeobnamarommue BETPHl CEBEPHON MOJIOBUHBI
pymba 00yCIIOBIMBAIOT HAMOOITBIIHN BBIHOC
3arps3HAIONIMX ~ BEUIECTB K KTy OT  HMCTOYHHKA.
WCKIIIOUYEHHEM SIBIISIIOTCS TSDKENble METaJUlbl, KOTOPHIE B
CHIIy CBOEH 3HAYMTENILHOM IUIOTHOCTH MEHEE IO0ABEPIKEHBI
TOPU3OHTAJIBHOW MUTPALMM M KyMYJIUPYIOTCS BOIHM3H
HCTOYHHKA.

Tabnuya 3. Cpeonuil epaduenm G u paduyc oeticmsust
R (xm) mexuocennozo 3aepasnenus no epynnam

NOATIOMAHMO8

IMosroTanTbI C CB 0 103
M G | 0,03 -0,09 | 0,01 | -0,03

HWHEPATbHBIC

com R| 37 64 | 98 | 39
T G| -064 | -049 | -0,36 | -0,22

SDKEITbIC Me-

TAJLIBL R| 152 | 129 | 32 5,2

q G| 0,15 0,21 | 0,63 1,18

JTIOBHTBIC

emeersa -\ g | 32 | 68 | 208 | 5.2
IIpocTpaHCTBEHHOE  pacClpejeiCHUe  3arps3HSIOIINX
BEIIECTB OT HKCTOYHMKA B II0YBAX 3aBUCHUT OT TaKHX
(dakTOpoB Kak oporpadus MECTHOCTH, MEXaHHUYCCKUI
cocraB MOYBO-TPYHTOB, PEaKTUBHOCTh BEIIIECTBA
(B3aumMozencTBUA c JIpPYruMu KOMIIOHEHTaMH),
JMOWHAYCTPHAILHOE 3arps3HCHUE, peMeauaraius IOYB.
Ot (QakTOpel CO3MAIOT 3HAYHTEIBHBIE IIYMBI TPU

OTIpE/ICIICHUU TPOCTPAHCTBEHHON KapTHHBI TEXHOTEHHOTO
3arps3HEHUS]T W TPOSBISAIOTCS B pa3OpOCaHHOCTH
SMIMPUYECKUX JaHHBIX. MeTOoa IpaiueHTHON HHICKCAIUU
MO3BOJISIET MOAABIATh B HEKOTOPOW CTENCHH STH IIYMBI U
noxydaTb OOOOMIEHHYIO OLEHKY IPOCTPaHCTBEHHOTO
pacmpenienieHusl 3arps3HSAIOMIMX BEHIECTB OT HCTOYHHKA.
ITpu nHTEpHIIpeTaiNy PE3yNBTATOB PACUETOB CIEAYET IMETh

B BHIYy HEOJHOPOTHOCTh penbeha U KyMYISIHUIO
3arps3HAIONIMX  BEIIECTB JaXe B  HE3HAUYUTENbHBIX
MHKPOTIOHUKEHUSIX.

[Mockonbky HauOOJbIIee TEXHOTEHHOE 3arpsA3HEHUE Ha
I'MC npux0oAuTCs Ha MEKPOJIEMEHTBI TSXKEJBIX METAILIOB,
B JIAHHOW CTaThe MPHUBOJIATCS PE3YJIBTATHI IPa@uIecKoro
OTOOpaKEHHsT TMPOCTPAHCTBEHHO-BPEMEHHOW TUHAMHUKH
pacrpesielieHiss CaMOro TOKCHYHOTO M KaHIEPOr€HHOTO
cBuHIIA (puc.5).




2011-ron

1000 4+

a7

58-7.85

785-99

9.9-11,95
— 11,9514,
— 14,1 16,05
I 16,05 - 18,1
— 1812015
E— 20,15-224
— 2242425
24,25 - 26,3

72

L8]

o7

97

1000

2022-ron

1000 58-7,85

7.85-99

99-1195
1195141
. 14,1 - 16,05

16,05 - 18,1
 18,1- 20,15
W 20.15-224
N 22,4 - 2425
I 24.25-26.3

1000

1000 500 100 0 100 500 1000

Puc. 5. [Ipocmpancmeenno-epemennas OUHAMuKa
3a2pA3HeHUs. INeMEeHMAMU CBUHYA NOY8 8 OKPECIMHOCMAX
Cypeunv-54 u YKIII" 6 2011 u 2022ze..

HeonHopoaHocTh penbeda TEppUTOPUU HPUBOAUT K
(OPMUPOBAHUIO JIOKAIBHBIX MAaKCHMYMOB KOHIEHTpALMN
M; B IOHM)XEHHSAX MECTHOCTHU M JIOKAJIbHBIX MUHUMYMOB N;
Ha y4acTKaXx MOBBIIIEHHOT0 penbeda (puc.S).

[Mpu npexanonokeHuH 00 HHBAPUAHTHOCTU CPEIHUX
MPOCTPAaHCTBEHHBIX u BPEMEHHBIX rpaJIneHTOB
3arpsi3HEHUsI JJsl BCEX HCCIeNyeMbIX B JaHHOH paboTe
OypoBbix ckBaxuH [MIC-TexHOJNIOrHAMH IOJIydeHa OOIast
KapTHHA 3arps3HéHHocTH Teppurtopunn I'MC TsxemsMu
MeTajslaMu, HallpUMepP CBUHIIOM (puc.6).

Ceuuen (Pb) 2011 r.
MI/RTP

1.7-3.7

3.7-51

i 5.1-59

W 5.9-6.4

W 6.4-7.2

W 7.2-8.5
I 8.5-10.6
I 10.6-13.9
I 13.9-19.5
I 19,5-28.3

Cypriuie-59

Cypriums-54
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20

Ceunen (Pb) 2022 r.
MI/KT
040-0,77
077-469
1469-621
m621-758
m758-873
ma-9n
moT-1269
1269 -1582
. 1582-19,04
1904 -398

Cypruas 59

-
Cypriuis-42

Cypran-3
2{

Cypriin-54 \.}';

Puc.6. Ilpocmpancmeento-epemeHHas OUHAMUKA
3azpsasHenus ceunyom meppumopuu I MC
BnmsiHuEe TEXHOTEHHOTO 3arps3HEHUS] HA OKPYKAIOIIYIO
cpeny OLICHHBACTCS B YaCTHOCTH WHJIEKCOM
IKOJIOTHYECKOTO PUCKa, BhIYMCIsieMOro mo dopmymnam (3)
n (4). Ha rucrorpamme (puc.7) mnpuBeAeHbl 3HAYCHHS
RI st TSOKENBbIX METAJJIOB.

RI

1200
1000
800 = 2011

600 m 2022
400

200
™

Pb

0

=1 =3 =

Cd Ni Zn Cu

Puc.7. Quuamuka sxonocuyecko2o pucka msicenbix

memannog ¢ 20112. u 2022e.

W3 rucropaMMmel BHIHO, 9TO Bce MeTammsl Ha [MC
KpOME KaJMMs MPEACTaBISIOT HU3KUM 3KOJOTHYECKHI
puck. RI kagmus Bo3pacTaeT OT 3HauuTenbHoro B 2011r.
JI0 04eHb BbICOKOTO B 2022r. [Ins Bcex MHKPOIJIEMEHTOB
TSOKEJBIX METAJUIOB SKOJIOTHUECKUH PUCK MPOTPEeCCUpyeT
CO BpPEMCHEM, 4YTO OOBACHSACTCS YBEIMYCHHEM YHCIIA
O0ypoBbIx ckBakuH Ha [ MC.

3akJiiouenue. Ha ocHOBe IpoBeIeHHOTO HCCIIEIOBAHUS
CIIeNIaHbl CIEeYIOLINE BBIBOADI.

1. IIpouecc TEXHOI€HHOTO 3arpsi3HEHUs] MOYBOTPYHTOB
TSOKEIBIX ~ METAJUIOB M MOJA3EMHBIX  BOJ ~ MOXKHO
MpEJCTaBUTh, KaK IEPEHOC BEMECTB W3 TIYOMHHBIX
IJIACTOB B TIOBEPXHOCTHBIE CJIOM, WX MHIPALUI0 OT

HCTOYHHKA TOPU30HTAILHON " BEPTUKAIBHOM
WHOUIBTPAIMEH, a Takke DOJIOBBIM IEPEHOCOM B
aTtMmocepe.

2. BBISBICHO CHIBHOE BIMSHHE HEOAHOPOJHOCTH
oporpaduu OCYIIEHHOTO [JHa ApalbCKOro MOps Ha
IPOCTPAHCTBEHHOE pacnpeneneHue TEXHOTCHHOTO
3arpsi3HEHNUs, 0O0YCIIOBIMBAIOIIETO B MOJISIX KOHLEHTPALUH
3arpsI3HSAIONIMX BEIIECTB HAJIMYUE JIOKAIBHBIX MAKCHMYMOB
BCJIC/ICTBHE HAKOIUIGHMS B HHU3MHaX M  JIOKAJIbHBIX
MHHHAMYMOB Ha BO3BBILICHUSX pesibeda.

3. VYcCTaHOBJIEHO € TPUMEHEHHEM pa3paboTaHHOTO
MeToJla TPaJAWCHTHONH WHAMKAIMHM CTENEeHU 3arps3HEHHs
OKpYy’Kafolleil cpeibl NPOMBIIUICHHBIMA OOBEKTaMH, 4YTO
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30oHa BmmstHHA I'MC 0e3 ydera BETpPOBOTO MEepeHOCa  YMEPEHHOTO 10  CHJIBHOTO  3arpsi3HCHHA  JTOXOIUT

orpanndeHa 15-20 kM OT Kak1oit OypoBO# CKBayKHUHEI. CONIEp)KaHWE CeJIeHAa W CBHWHIA. [I0YBO-TPYHTHI CHIBHO
4. YCTaHOBIICHO, YTO MOYBBI M TPYHTHI BOJIU3U OYPOBBIX  3arpsi3HEHBI MUKPOJJIEMEHTAMH MEIH.
CKBaXWH B cpeaHeM o Ttepputopud 'MC TeXHOTEHHO 5. ConeprkaHre MUKPOIJIEMEHTOB TSDKENIBIX METAIUIOB B

MOYTH HE 3arps3HEHBl [HAHWJAMH, OHOTEHHBIMH  TO4YBO-TpyHTax Ha [MC  m[pencTaBisiOT  HHU3KHHA

JJIeMeHTaMH, clabo 3arps3HEHBl MHUHEPATBHBIMH COJSIMH,  JKOJOTWYECKHHA PHCK Il OKpY)KAlomleH cpembl, Kpome

MUKpPORJIEMEHTAaMHU HUKEJS, XpOMa, YMEPEHHO 3arpsi3HEHbl  KaJMus, HWHIEKC RI  KOTOporo  Bo3pacTaeT  OT

MBIIIBSIKOM, MHUKpOJIEMEHTaMu KaaMmus M nuHKa. OT  3HaumTenbHOro B 2011r. 10 0YeHB BhicOKOTO B 2022r.
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Rezyume. Mazkur maqolada ayollar yaktagining dizayn komponentlarini zamonaviy ragamli texnologiyalar asosida
loyihalash jarayoni yoritilgan. Tadgiqotning asosiy magsadi Valentina va Gemini dasturlaridan foydalangan holda milliy va
zamonaviy dizayn uyg‘unligiga ega bo‘lgan ayollar yaktagi modelini yaratishdan iborat. Tadqiqot jarayonida dizayn
nazariyasi, ragamli modellashtirish va parametrik konstruktsiyalash metodlaridan foydalanildi. Dastlab Gemini dasturida
yaktakning vizual eskizi ishlab chiqildi, so‘ngra Valentina dasturining Tape bo‘limida inson gavdasi o‘lchovlari kiritilib,
Pattern va Layout modullari orqali andozalar konstruktsiyalandi. Tadqiqot natijasida ayollar yaktagining aniq o‘Ichovlarga
mos, texnologik jihatdan mukammal raqamli andozasi yaratildi. Olingan natijalar Valentina dasturining an’anaviy
konstruktsiyalash usullariga nisbatan aniglik, moslashuvchanlik va vaqgt tejamkorligi jihatidan ustun ekanligini
ko‘rsatdi.

KaroueBble cioBa: mporpamma Valentina, mporpamma Gemini, IU(PpPOBOE TPOCKTHPOBAHHUE, KECHCKUH SKTaK,
I[HBafIHepCKPIe KOMIIOHCHTBI, IApaAaMETPHUICCKOC KOHCTPYUPOBAHUC, HaHHOHaJ’ILHBIfI ,I[I/IS&fIH.

Pe3iome. B ,I[aHHOﬁ CTaTbC PACCMATPHUBACTCA NPOLECCC NPOCKTUPOBAHUSA HHSaﬁHepCKHX KOMITIOHCHTOB JXCHCKOI'O dKTaKa
Ha OCHOBE COBPEMCHHBIX I_II/I(I)pOBBIX TexHoa0ru. OCHOBHOM HOEJIBK0 UCCIICA0OBAHUSA ABISICTCA CO3JaHUC MOJCIIN KECHCKOI'O
SIKTaKa, COUCTAOIICH HAIMOHATBHBIM H COBPEMEHHBIH JIM3aliH, ¢ UCIIOIBb30BaHUEeM mporpaMM Valentina u Gemini. B xoze
HCCJIICAOBAaHUA ObLIH MNPUMEHCHBI METOJAbl TCEOPUHN z[nzaﬁﬂa, LII/I(I)pOBOI‘O MOACIHUPOBAHUA H I[MAPAMETPUICCKOr0
KoHCTpyupoBaHusa. Ha mepBom 3tame B nporpamMme Gemini ObIT pa3paboTaH BU3yaJIbHBIN ICKU3 SIKTaKa, 3aTe€M B pas3jeie
Tape nporpammbl Valentina OblIM BBe/IEHBI aHTPOIIOMETPHUYECKHE U3MEPEHHS YeJI0OBeKa, MOCIIE Yero ¢ OMOIIBI0 MOAYJIeH
Pattern m Layout ObuUTM CKOHCTPYHMpOBaHBI Jiekana. B pe3ynbTaTe ucclieoBaHHsS Obla CO3JaHA TEXHOJIOTHYECKU
COBEpHICHHAA IlI/I(i)lf)OBaﬂ BbIKpOﬁKa JKCHCKOT'O sdKTakKa, TOYHO COOTBCTCTBYIOLIAsd 3aJJaHHbBIM pazMeEpam. HOJ’Iy‘IeHHI:-Ie
pe3yibTaThl IOKa3alM, 4TO nporpamMma Valentina peBOCXOAWT TPaJULIMOHHBIE METOJAbl KOHCTPYHPOBAHHUS II0
I10Ka3aTeJisiM TOYHOCTH, rHOKOCTH U DKOHOMUH BpPEMCHHU.

Key words: Valentina software, Gemini software, digital design, women’s yaktak, design components, parametric
construction, national design.

Summary. This article discusses the process of designing the components of a women’s yaktak based on modern
digital technologies. The main objective of the study is to create a women’s yaktak model that combines national and
modern design using the Valentina and Gemini software programs. The research methodology includes design theory,
digital modeling, and parametric construction methods. Initially, a visual sketch of the yaktak was developed using the
Gemini program; subsequently, anthropometric body measurements were entered in the Tape section of the Valentina
software, and patterns were constructed using the Pattern and Layout modules. As a result of the study, a technologically
advanced digital pattern for a women’s yaktak was created, precisely matching the specified measurements. The findings
demonstrate that the Valentina program offers advantages over traditional construction methods in terms of accuracy,
flexibility, and time efficiency.

Kirish. Bugungi kunda jamiyatning ijtimoiy-igtisodiy  tizimida yangi pedagogik yondashuvlar, interaktiv metodlar
va madaniy rivojlanishi ragamli texnologiyalarning ta’lim  hamda ragamli vositalardan samarali foydalanishni talab
jarayoniga keng joriy etilishini tagozo etmogda. Axborot-  gilmogda. Aynigsa, texnologiya va dizayn yo‘nalishlarida
kommunikatsion texnologiyalarning jadal rivoji ta’lim  raqamli loyihalash dasturlaridan foydalanish o‘quvchilarda
A ————————
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va talabalarda ijodiy fikrlash, estetik did hamda zamonaviy
kashiy kompetensiyalarni shakllantirishda muhim ahamiyat
kasb etadi.

O‘zbekiston Respublikasida ta’lim tizimini
ragamlashtirish borasida gator normativ-huqugiy hujjatlar
qabul qilingan. Jumladan, O°‘zbekiston Respublikasi
Prezidentining “Raqamli O°‘zbekiston-2030” strategiyasi
axborot texnologiyalarini ta’lim jarayoniga keng joriy etish,
raqamli ta’lim mubhitini rivojlantirish va innovatsion ta’lim
metodlarini qo‘llashni ustuvor vazifa sifatida belgilaydi.
Ushbu hujjatlar asosida ta’limda raqamli dizayn va
modellashtirish  texnologiyalaridan foydalanish dolzarb
masalalardan biri sifatida e’tirof etilmoqda.

Kiyim dizayni sohasida ragamli texnologiyalarni
qo‘llash an’anaviy loyihalash usullariga nisbatan yuqori
aniglik, moslashuvchanlik va vaqt tejamkorligini
ta’minlaydi. Dizayn komponentlari — fason, rang, material
va bezak elementlarining uyg‘unligi kiyimning estetik va
funksional jihatdan mukammalligini belgilaydi. Ushbu
komponentlarni ragamli muhitda loyihalash dizaynerlik
g‘oyalarini tezkor sinovdan o‘tkazish va turli variantlarni
tagqoslash imkonini beradi.

So‘nggi yillarda kiyim konstruktsiyasini yaratishda
Valentina kabi parametrik loyihalash  dasturlaridan
foydalanish kengayib bormogda. Mazkur dastur anig
o‘lchovlar asosida kiyim andozalarini avtomatlashtirilgan
tarzda yaratish imkonini berib, ta’lim va amaliy dizayn
jarayonida samaradorlikni oshiradi. Shuningdek, sun’iy
intellektga asoslangan Gemini dasturi kiyim modelining
vizual eskizini tayyorlash va dizayn yechimini oldindan
baholash imkonini yaratadi.

Mazkur tadgigotning magsadi-Valentina va Gemini
dasturlaridan foydalangan holda ayollar yaktagining dizayn
komponentlarini ragamli texnologiyalar asosida ishlab
chiqish, milliy va zamonaviy dizayn uyg‘unligini
ta’minlagan raqamli model yaratish hamda ushbu
yondashuvning ta’lim jarayonidagi samaradorligini asoslab
berishdan iborat.

Adabiyotlar tahlili va metodologiya. Bugungi kunda
zamonaviy ta’lim tizimini axborotlashgan muhit asosida
rivojlantirish, axborot resurslari va ragamli tarmoglardan
samarali foydalanish bo‘yicha bir qator amaliy loyihalar
bosgichma-bosgich amalga oshirilmoqda.
Axborotlashtirilgan ta’lim muhitida o‘quvchilarga dizayn
faoliyatini raqamli dasturlar asosida o‘rgatish, xususan
Valentina dasturi yordamida turli dizayn komponentlari
asosida loyihalar tayyorlash istigbolli yo‘nalishlardan biri
hisoblanadi [3]. Tadqiqotlarda ta’kidlanishicha, dizayn
komponentlarini axborot texnologiyalari bilan
uyg‘unlashtirish o‘quvchilarda estetik did, ijodkorlik va
zamonaviy fikrlashni rivojlantiradi.

IImiy manbalarda dizayn tushunchasi nafagat tashqi
ko‘rinish, balki funksional yechim, ergonomika va estetik
uyg‘unlikning majmui sifatida talqin etiladi. Kompyuter
dasturlari, ragamli loyihalash platformalari va 3D
modellashtirish texnologiyalari dizayn komponentlarini
chuqur tahlil qilish, turli variantlarni sinovdan o‘tkazish
imkonini  beradi. Aynigsa, Valentina dasturi kiyim
andozalarini yaratish, loyiha variantlarini solishtirish va
dizayn yechimlarini tezkor sinab ko‘rish imkoniyati bilan
ajralib turadi [4,5].

Dizayn faoliyatida loyiha jarayoni yangi buyum
yaratishning ilmiy, texnik va estetik asoslangan bosqichlar
majmuasidan  iborat bo‘lib, u tahlil, eskizlash,
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konstruktsiyalash, tajriba va yakuniy loyiha bosgichlarini
o‘z ichiga oladi. Axborot texnologiyalarining qo‘llanilishi
ushbu jarayonning aniqligi va samaradorligini oshirishga
xizmat giladi.

Mazkur  tadgigotda  ayollar  yaktagi  dizayn
komponentlarini ragamli muhitda loyihalash uchun tahliliy,
grafik va parametrik modellashtirish  metodlaridan
foydalanildi. Dastlab, dizayn g‘oyasi asosida eskizlar ishlab
chigildi. Keyingi bosgichda Valentina dasturi yordamida
kiyim konstruktsiyasi aniq o‘lchovlar asosida qurildi.
Dastur imkoniyatlari orgali andozalarni modifikatsiya
qilish, dizayn komponentlarini moslashtirish va turli fason
variantlarini ishlab chigish amalga oshirildi. Ushbu
metodologik yondashuv dizayn jarayonini tizimli va ilmiy
asosda tashkil etish imkonini berdi.

Natijalar. Dasturda inson gavdasi o‘lchovlari “Tape”
bo‘limida kiritiladi va har bir o‘lchov raqamli qiymat
ko‘rinishida saqlanadi. Shundan so‘ng, foydalanuvchi
ushbu o‘lchovlarga asoslanib, matematik formulalar
yordamida andozaning chizmasini hosil giladi. Bunda
dastur avtomatik tarzda o‘lchovlar orasidagi bog‘liglikni
hisoblaydi, chiziqlarni moslashtiradi va o‘zgarishlar
kiritilganda barcha elementlarni gayta hisoblaydi. Valentina
dasturining ishlash prinsipi quyidagicha: foydalanuvchi
dastlab inson o‘lchovlarini kiritadi, keyin bu o‘lchovlar
asosida geometriya elementlarini — nugta, chizig, yoy,
burchak hosil qiladi. Har bir element o‘zaro formulalar
orqali bog‘lanadi. Bu esa andozaning istalgan o‘lchov
o‘zgarishiga avtomatik moslashishini ta’minlaydi. Masalan,
bo‘y yoki bel o‘lchami o‘zgartirilsa, dastur barcha
chizmalarni gayta hisoblaydi va yangi o‘lchamga moslaydi.
Shuningdek, Valentina foydalanuvchiga fayllarni SVG,
DXF, PDF formatlarida eksport gilish imkonini beradi. Bu
esa dasturda vyaratilgan andozalarni boshga grafik
dasturlarga o‘tkazish yoki printerda bevosita chiqarish
imkonini yaratadi [6].

Mazkur imkoniyatlardan foydalangan holda ayollar
yaktagini konstruktsiyalash jarayoni amaliyotda
bosgichma-bosgich amalga oshirildi. Jarayonning asosiy
magsadi milliylik va zamonaviylik  unsurlarini
uyg‘unlashtirgan yaktak modelining ragamli andozasini
yaratishdan iborat. Bu orgali nafagat model sifati, balki
loyihalash jarayonining anigligi va tezkorligi ham
ta’minlandi.

Dastlab, Valentina dasturining Tape bo‘limi orqali
yaktak uchun zarur o‘lchov ma’lumotlari kiritiladi (1-rasm).
Bu bosgichda inson gavdasi parametrlariga mos ravishda
ko‘krak, bel, son, yelka kengligi, yeng uzunligi va buy
uzunligi kabi o‘lchovlar ragamli shaklda saqlandi. Bu
jarayon konstruktsiyalashning aniqligini ta’minlab, modelni
istalgan o‘lchamda qayta ishlash imkonini yaratadi.
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1-rasm. Yaktak uchun kerakli o’lchoviar




Oc‘Ichovlar Kkiritilgach, Pattern bo‘limida yaktakning
konstruktsion chizmasi ishlab chiqildi. Dastlab “Tape”
modulida kiritilgan o‘lchamlar bazasi asosida modelning
asosiy konstruktiv chizmasi qurildi. Konstruksiyalash
jarayonida yaktakning old, orga va yeng gismlari alohida
gatlam sifatida chizilib, ular o‘zaro o‘lchamlar muvofiqligi
bo‘yicha tekshirildi. Shundan so‘ng model chizmasi
modifikatsiya qilinib, milliy uslub elementlari — yoqga
shakli, etak uzunligi hamda bezak chiziglari dizayn
yechimiga mos ravishda kiritildi. Dasturda har bir detalga
texnik belgilar va chok chiziqlari qo‘shildi, bu esa keyingi
bichish jarayonini osonlashtirdi.

Konstruksiyalash jarayonida modelni modifikatsiya
qilish, ya’ni, dizayn komponentlarini — fason, rang, material
va bezak elementlarini uyg‘unlashtirish bosqichi amalga
oshirildi. Bu bosqichda yaktakning umumiy ko rinishi,
yoga shakli, etak uzunligi va bezak joylashuvi dizayn
yechimi asosida gayta ishlab chiqildi.
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3-rasm. Yeng konstruktiv chizmasi
Tayyor konstruktsiyalar Layout bo‘limida
joylashtirilib, mato sarfi hisoblandi va modelning barcha
detallarini  joylashtirish  optimallashtirildi.  Natijada
yaktakning raqamli andozasi to‘liq shakllanib, eksport
qgilish uchun PDF formatida saglandi.

Kiyim modellarini yaratishda fagat konstruktsiya bilan
cheklanib qolmasdan, ularning tashqi ko‘rinishi, rang
uyg‘unligi va umumiy dizayn yechimini oldindan ko‘rish
muhim ahamiyatga ega. Shu magsadda Gemini dasturidan
foydalaniladi. Mazkur dastur sun’iy intellekt asosida
ishlaydigan grafik platforma bo‘lib, u kiyim dizaynining
umumiy g‘oyasini tezda vizual shaklga keltirish va kiyim
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modelining vizual eskizini shakllantirish, uning shakl,
faktura va rang yechimini aniq tasvirlash imkonini beradi
[71.

Valentina dasturida yaratilgan konstruktsiya
ma’lumotlari Gemini dasturiga o‘tkazilib, modelning
raqamli ko‘rinishi tayyorlandi. Natijada ayollar yaktagining
umumiy silueti, yoga shakli, yeng tuzilishi va bezak
elementlari mukammal tarzda aks ettirildi. Bu jarayon
loyihaning yakuniy ko‘rinishini oldindan baholash, estetik
jihatdan tahlil qilish va zarur o‘zgartirishlarni kiritish
imkonini berdi.

4- rasm. Ayollar yaktagining yakuniy tayyor ko ‘rinishi

Gemini dasturi yordamida yaratilgan eskiz nafagat
loyihaning tashqi ko‘rinishini ifodaladi, balki kelajakda
ishlab chigarish bosgichida foydalanish uchun ham tayanch
material sifatida xizmat qildi. Shunday qilib, ragamli
texnologiyalar uyg‘unligi asosida milliy an’analar va
zamonaviy dizayn talablari bir butun holda mujassam
bo‘lgan ayollar yaktagi modeli ishlab chiqildi.

Muhokama. Mazkur tadgiqot jarayonida ayollar
yaktagini loyihalashda zamonaviy ragamli
texnologiyalardan, xususan  Valentina va  Gemini

dasturlaridan foydalanishning amaliy samaradorligi tahlil
qilindi. Olingan natijalar shuni ko‘rsatdiki, ushbu dasturlar
dizayn va konstruktsiyalash jarayonlarini an’anaviy
usullarga nisbatan ancha soddalashtiradi hamda loyiha
anigligini oshiradi. Gemini dasturida yaratilgan eskiz
modelning umumiy estetik ko‘rinishini oldindan baholash,
fason, rang va bezak elementlarining o‘zaro uyg‘unligini
tahlil gilish imkonini berdi.

Valentina dasturining Tape bo‘limida o‘lchovlarning
raqamli kiritilishi va Pattern bo‘limida avtomatlashtirilgan
konstruktsiya chizmalarining yaratilishi yaktak modelini
texnik jihatdan to‘g‘ri va aniq loyihalashga xizmat qildi.
Parametrik asosda ishlovchi ushbu dastur o‘lchovlardagi
har qganday o‘zgarishga moslashib, andozaning barcha
elementlarini avtomatik gayta hisoblash imkonini berdi. Bu
esa konstruktsiyalash jarayonida yuzaga kelishi mumkin
bo‘lgan xatoliklarni kamaytirib, vaqt tejalishini ta’minladi.

Tadgigot davomida yaktak modeliga milliy dizayn
elementlarini Kkiritish va ularni zamonaviy dizayn talablari
bilan uyg‘unlashtirish muhim ahamiyat kasb etdi. Yoqa
shakli, etak uzunligi va bezak chiziglarining ragamli
muhitda modifikatsiya qilinishi loyiha variantlarini tezkor
solishtirish va eng magbul dizayn yechimini tanlash
imkonini  berdi. Layout bo‘limida mato sarfini
optimallashtirish esa nafagat texnologik, balki iqtisodiy
jihatdan ham samarali natija berdi.
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Xulosa. Xulosa qilib aytganda, mazkur maqolada dasturlar yordamida kiyim andozalarini aniq o‘lchovlar
ayollar yaktagining dizayn komponentlarini zamonaviy asosida loyihalash, tezkor tahrirlash va ragamli formatda
ragamli texnologiyalar asosida ishlab chigish jarayoni tayyorlash imkoniyati yaratildi. Bu esa axborotlashgan
yoritildi. Gemini dasturida tayyorlangan eskiz asosida  ta’lim muhitida o‘quv va amaliy faoliyat samaradorligini

Valentina dasturida yaktakning andozalari  oshirishga xizmat giladi.

konstruktsiyalanib, ragamli model yaratildi. Natijada milliy Umuman olganda, ragamli texnologiyalar asosida
an’analar va zamonaviy dizayn talablari uyg‘unlashgan, kiyim  dizaynini loyihalash ~ yondashuvi  ta’lim
texnologik jihatdan aniq va estetik jihatdan mukammal jarayonida  innovatsion  metodlarni  joriy  etish,
kiyim modeli ishlab chigildi. talabalarning  kashiy va ijodiy kompetensiyalarini

O‘tkazilgan ishlar Valentina va Gemini dasturlaridan  rivojlantirish hamda milliy kiyim dizaynini zamonaviy
foydalanish dizayn va Kkonstruktsiyalash jarayonlarini  texnologiyalar bilan uyg‘unlashtirish uchun muhim
samarali tashkil etish imkonini berishini ko‘rsatdi. Ushbu  ahamiyatga ega.
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Tasu cy3aap: Opoa AeHTrH3H, TYyNpoK, KyM, HAaTpHi XJIOpHI Ba CyJiadariap, WOHIM, dJIEMEHTIap Ba (Gpakiusuin
TapKUOH, UTYPIUTH.

Pe3tome. Maxkosaga OpoJt A€HTM3U KypHraH TYOMHHHI IIYpJIaHTaH TYNPOKJIapH Ba KyMJIApUHUHT (U3MK-KUMEBHN
XOCCaJlapUHH YpraHUIl MablyMaTIApHHU KenTupwiraH. HamyHamapnaru Ty3 Mukmopu 8% maH OIMIMACIUTH Ba XJIOPHI-
cynmbdat, SSPHU  YpTada IIyp SKaHIWTH aHUKTaHAW. Ty3MapHUHT acOCHil KOMIIOHEHTH HaTpuil xmopuamup. Lypranran
tynpokiap (ILIT) Ba xapakaTiaanyBun kymuapHur (XK) snementnap tapkubu Ba Mukporpadurd xam SEM taxmiwmu
épramuia ypraumwian. AHUKITaHAIINYA, XapakaTianysan Kymmapaa (A-1 sa A-2 wamynanapu) Si Ba Fe 1,22-2,29% Ba 1,2-
1,5% nrypnanran Tynpokjapra Kkaparasaa rokopu Ba 18,58 uu tamkun kunagu; 14.51 Ba 2.53; moc paBuniga 1,17%.

KirioueBble cjoBa: Apainsckoe Mope, MMOYBa, IMECOK, XJIOPHABI W CyIb(aThl HATPUSA, HOHHBIN, JJIEMEHTHBIH W
(bpaKIIPIOHHLIfI COCTaB, 3aCOJICHHOCTbD.

Pe3ome. B craten MNpUBCACHbI JaHHbIC H3YYCHUS (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX CBOMCTB 3aCOJICHHBIX IIOYB M IIECKOB
BBICOXIIECTO JHA ApaHLCKOFO MoOps. YCTaHOBHCHO, YTO COACPIKaHUEC cojel B 06pa3uax HE HNPEBbLINIACT 8% wu sBIAETCS
XJIOPUIHO-CYIB(ATHBINA, TO €CTh CPEAHNN 3acoeHHbIH. OCHOBHBIMU COCTaBJISIBIIUMHE COJISIMH SIBJISIETCS] XJIOPHAA HATPHS.
Taxk ke M3y4eHbI AIEMEHTHBIH cocTaB U MuKpodoTorpadum 3aconéHusx mous (311) n moasmwxkHbIX neckos (I1IT) mo COM
aHanu3y. [Ipu 3TOM yCTaHOBJIEHO, YTO B MOABMKHBIX Teckax (mpob. A-1 u A-2) conepxanus Siu Fe 1,22 - 2.29% n 1,2 —
1,5% OGoubiiie, yeM 3acOJEHHBIX MouBax U cocTaBisget 18,58; 14,51 u 2,53; 1,17 % cOOTBETCTBEHHO.

Key words: Aral Sea, soil, sand, sodium chlorides and sulfates, ionic, elemental and fractional composition, salinity.

Summary. The article presents data from a study of the physicochemical properties of saline soils and sands of the
dried bed of the Aral Sea. It was found that the salt content in the samples does not exceed 8% and is chloride-sulfate, that
is, moderately saline. The main component of salts is sodium chloride. The elemental composition and micrographs of
saline soils (SS) and mobile sands (MS) were also studied using SEM analysis. It was found that in mobile sands (samples
A-1 and A-2), the Si and Fe contents of 1.22 - 2.29% and 1.2 - 1.5% are higher than in saline soils and amount to 18.58;
14.51 and 2.53; 1.17%, respectively.
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BBeaenne. B nponuiom skocrucrema ApanbCcKoro Mopst
BKJIIOYaja COTHH BHJIOB MOPCKOH ¢ayHbl H  (QIIOpHIL.
[IpucyTcTBHE KPYITHOTO BOJOEMa OKA3hIBAIO CMATYAIOIIee
BIISIHAE Ha KJIHMAT, 4To mpeBpamano [Ipuapaiase cBoero
porna B oasuc cpean mycTeiHH. Ho, B Hawame 1960-x mope
HAYaI0 CTPEMUTENBLHO OTCTYNATh [1-4].

Apanbckoe Mope, SBIISIONICHCS OSCCTOYHBIM COJEHBIM
03epOM, HaxXOAUTCs Ha TIpaHulne Y30eKkucraHa W
Kazaxcrana. B 60-sle rogsl XX Beka ypoBeHb MOps U
00bEM BO/IBI B HEM Hauall OBICTPO CHMXKAETCS 10 NMPUYNHE
UCIIONIb30BaHMS 3HAYUTENILHOM YacTH BOJBI MUTAIOIINX PEK
Awmynapps u Celpaapbs. [Ipexne uerBeproe B Mupe IO
BEJIMYMHE 03€P0 MPEBPAaTHIOCh B OE3BOAHYIO IYCTHIHIO,
cerojHs BhIChIXaromee Apanbckoe mMope ymuio Ha 100 km
OT CBOeH mpexHeidl OeperoBod IMHUH OKOJO Topoja
Mytinak B Y30ekucraHe. [IpakTuaeckd Becb 00bEM BOJIBI
Apanpckoro Mopsi oOecreumBalicsi CpeAHea3naTCKIMHU
pexamu Amynapbs U Ceipmapbs. Ho mocie Bo3BpamieHus
Awmynapeu  ApanbCckoe MOpe  BOCCTaHaBIHBAJIOChH B
MPCKHUX TpaHULIAX. CCFOHHH 3HAYUTCIBHOC KOJIMYECCTBO
Boa Amyzmapsu u CeIplapbu 3aTpauuBaeTcs AJS IOJIUBA
IIOCEBOB XJIOIKA M pUCa, YTO PE3KO COKpalaer
TMOCTYIJICHUE BOABI B MOPE.

HoHHEII cocTaB BOA MOpPS B TEYEHHE HCTOPHUICCKOTO
mepruoma MO Bceld BOJHOW Macce OBUT OJHOPOIHBIM U
MPaKTUIECKH TMOCTOSHHBIM BO BpeMeHH. [lo omeHke
JLK.bnuHoBa [7] OTHOCUTEIBHOE COJEPIKAHUE OTAEIBHBIX
coneit Obuto crnemyromM, %: NaCl-56,07; KCI-2,05;
MgCl,-0,82; M@S0,-25,87; CaS0,-14,98; CaCO03-0,21.
Cynb(aTHO-XI0pUIHOE COOTHOIICHHE MOJISIPHBIX
konrentpaimii SO4/Cl paBusmoce 0,68, 4TO HaXOAMUTCS
MexXy 3HaueHHsIMH 111 okeaHckux (0,10) 1 MaTepUKOBBIX
Box (1,00) [8].
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JInst yCTaHOBJIEHUSI BIMSIHUSI HOHHOTO COCTaBa COJISTHBIX
BOJl MOPCKOTO THIA MOATOTOBWJIM MOJENIBHBIA PacTBOP
COCTOSIIIEH M3 XJIOPHUIOB U CyIb()ATOB HATPUS W MarHUs,
COJICHOCTh BHpPHpOBaNM B wmHTepBamax 10 — 280 r/m
DU3NKO-XUMHUYECKUE CBOMCTBBI PacTBOPOB H3Yy4yalld B
urTepBanax —5 + +30 °C Temmeparyps. CocTaB pacTBOpOB

MOATOTOBMIIM TI0 KBAJAPAaTHON JWarpaMMbl  B3aUMHOM
cuctemsl 2Na’, Mgz+// 2CI', SO,* - H,0.
P .0
A b@*hﬁﬁ’,\(\ﬂ,o O
\\M‘f(’ "cOx O:? o
B W SO Ep
(3 Llabis Y 7
MeCL™ T35 04, ® MgSO,
20, MgSO,*7H,0
] 3 Lo
NaCl 40 2 2
31
p 9
17 L 99 20 T 60
-
3 Na, &, *MgS O, *4H,0 o
5 0
a0 L Vel AC N 4T 2 140
) 25
PAAS 27
3 26
24
B, 731 =+ 20
14 a
aCIE Na,SOy, Na,SO,*10H,0 T
1 7 o ; : 2
NaCl 20 40 60 80 Na,S0,

Puc 1. Queypamusnsie mouku cmanoapmHuix
MOOEIbHBIX PACMBOPO8. (Homepa pueypamueHbix
Mouex cOomeemcmayiom nomepamu maoauya 1).

Taﬁ.mma 1. CocraBbl (l)HpraTHBHbIX TOYEK U UX MECTO HAXOK/ICHUSA 1O JUarpaMMbl CUCTEME
2Na*,Mg*//2CI',50,* -H,O npu 25°C

5 g CocraB xuakoi ¢azer,% CO;Zii /ng:;?pq)a%l’ II//II:?IZ(CH’ Teepnas daza
<
1
88| = = o | o 5 = o o 4 &
el B %1212 & =3 ?Q 2 | 2 S
25| 2| 2|2 |2| 2| =2 | 2 > 2 | @
2 2
=
1 1 0 0 0 | 0,0085 0 0 0 0 0 NaCl
2 0 0 1 0 0 0 0,007 0 0 1 Na,SO, -10H,0
3 0 1 0 0 0 0,0105 0 0 1 0 MgCl, -6H,0
4 0 0 0 1 0 0 0 0,0083 1 1 MgSQO, -7H,0
5 0 |0125|0,875 0 0 0,0013| 0,0062 0 0,1733| 0,8267 Na,SO, -10H,0
6 0 025] 07| 0 0 0,0026 | 0,0053 0 0,3291| 0,6709 | Na,SO,MgS0O, -4H,0
7 0 05 | 05 0 0 0,0052 | 0,0035 0 0,5977| 0,4023 | Na,SO,-MgSO, -4H,0
8 0 0,751 025 O 0 0,0079 | 0,0018 0 0,8144| 0,1856 NaCl
9 0,125 O 0 |0,875| 0,0011 0 0 0,0073 | 0,869 | 0,869 MgSQO, -7H,0
10 0,25 0 0 | 0,75]| 0,0021 0 0 0,0062 | 0,747 | 0,747 MgSQO, -7H,0
11 0,5 0 0 0,5 | 0,0043 0 0 0,0042 | 0,4941| 0,4941 | Na,SO, -MgSO, -4H,0
12 0,75 0 0 | 0,25 0,0064 0 0 0,0021 | 0,2471| 0,2471 NaCl
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9 um 11 mnHaxogurcs B 00JaCTH KPUCTALTU3AIMH
actpaxanuta (Na,SO4*MgS04+4H,0), Touku 9 u 10 B
obmactn kpuctammmzauuu sncomuta (MgSO4e7H,0), a
TOYKHM 8 U 12 B 00acTH KpUCTAIM3AIMH XJIOPUJ HATPHSL.
ITo 3ToMy nake MpPU OJUHAKOBBIX KOHIICHTPAIMAX CHIBHO
OTIIMYACTCS HEKOTOphIe (U3UKO — XMMHUYECKUE CBOWCTBa
pactBopoB. Hampumep, ¢ MOBBIIICHUEM COJICPIKAHHS COJICE
pH HaTpueBBIX pacTBOpOB MOBHIIIaeTcs oT 6,52 u 8,60 mo
8,05 u 10,5, a MaruueBBIX pacTBOPOB HAOOOPOT CHUIKACTCS
or 9,03 m 6,63 mo 7,40 u 6,45 COOTBETCTBECHHO [
XJIOPUIHBIX U CYIb(haTHBIX cojei (Tabi.2).

Ha gwaronamu cuctembl Na,SO,-MgCl,-H,O  pH
kosneOnemcst Ha wHTepBanax 10,0+~ 8,70, pasmunma pH
cuctembl coctaBiisieT 1,30. C MOBBIIEHHBIM COOTHOIICHHS
MgCI,/Na,SO, ot touku 2 mo 8 pH pactBOopoB mpu
koHneHntpaiuu 40 1/n cHmkaercs or 10,00 mo 8,7, a
JMAJIbHEHINICe TIOBBIMICHUE COOTHOIICHUS [0 YHCTOrO
xjmopuna Maraus PH CHCTEMbl CHOBO TIOBBINIACTCS U
nocturaet 110 9,04 (puc 1).

Yro kacaercs Ha guaroHamu cuctembl NaCl- MgSO,-
H,0, ¢ nossimennem cootromenuss MgSO,4/NaCl ot Touku
1 no Touku 4 pH cucteMbl W3MEHSETCS HE3HAUUTEIHHO U
KoyeOsieTcss B uHTepBagax 6,44 + 6,60, pasnuna pH
cuctemsl coctaisger 0,16. Ilpu stom PpH cucremsl
HAXOMUTCS B 00JACTH KPHUCTAJUTM3ALMU XJIOpUIA HATPHUS
Toukd 1 u 12 mpakTudecku oamHakoBbel 6,60 u 6,68
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COOTBCTCTBCHHO, OJHAKO Ha TOYKE 8 B CHCTEME
kpucraumsyrorcss NaCl pH cucremsr paBao 8,7 310
OOBSICHAETCSI TEM, YTO JaHHAs TOYKA CHCTEMBI HAXOIMTCS
ommwke k TOouke 3, y kotoporo PH pactBopa paBHO
9,04.

Takas 3aBHCHUMOCTh HaOI0maeTca Ha Toukax 4, 9, 10 u
25 mw 6 u 7 KOTOphle HAaXOOUTCA B O0NACTIX
KPUCTAJLTU3AIMH STICOMHUTa, MUPAOUINTA U aCTPAXOHUTA C
kosiebanueM pH pactBopos 6,46 - 6,60, 9,40 - 10,0 u 9,10 —
9,30 COOTBETCTBEHHO.

Heob6xomumo OTMETUTb, 41O B obnacTu

KpHUCTaJLTU3alMK acTpaxaHuTa Ha QUTypaTUBHOHN Touke 11
HaOmromaeTcss camoe Hu3koe 3Hauenue pH — 6,44, sto
OOBSICHAETCS TEM, UYTO BBICOKHH CTCICH KOHBEPCHU
ucxoaueix  kommoneHtoB  (Na,SO; u  MgCly) ¢
00pa3oBaHUEM COJICH XJIOpUAA HATPHs, CyJab(ara MarHus
MW acTpaxaHUTa. I[IOTHOCTH PAcCTBOPOB IIOBBIMIACTCSI C
MOBBIIICHUEM KOHIICHTPAIMU PACTBOPOB U B 3aBUCHMOCTHU
OT COCTaBa PacTBOPOB KOJICOJICTCS B MHTEPBaiaX 3HAYCHUMN
1,005 — 1,235 r/em®,
[I10THOCTH  pPACTBOPOB  CHHJKACTCS C  IOBCIICHHBIM
cootnonrenus  MgCl,/Na,SO; ot Touku 2 g0 8,
cootsercTBenHo 1,035 no 1,025 r/em®, a nanbneiimee
noBeinienne cootromenuss MQCl,/Na, SO, no Touku 3,
IUIOTHOCTh CHCTEMBI CHOBO IIOBBINIACTCS M JIOCTUTACT
MepBO HavyalbHOU 3HaueHuu — 1,035 r/em®,

Ta6auna 2. PU3NKO-XUMHYECKHEe CBOIICTBA MO/IeJILHBIX PACTBOPOB

Tadaununa 2a.
o CootHomenme coseii Conénocts. g/1000g. H,0.
: 1 2 3 4 5 6 7 8
NaCl | MgCl, | NasO, | MgSO, | 10 20 30 40 60 80 100 | 120
pH -pactBOpOB
1 1 - - - 652 | 662 | 6,40 | 660 | 680 | 798 | 768 | 7,70
2 - - 1 - 860 | 950 | 9,71 | 10,00 | 10,11 | 10,15 | 10,38 | 10,38
3 - 1 - - 9,03 | 905 | 906 | 904 | 870 | 872 | 860 | 8,558
4 - - - 1 6,63 | 65 | 645 | 650 | 655 | 651 | 650 | 6,63
5 - 0,125 | 0,875 - 855 | 860 | 870 | 940 | 935 | 942 | 950 | 9,60
6 - 0,25 0,75 - 9,00 | 910 | 910 | 930 | 925 | 935 | 945 | 955
7 - 0,50 0,50 - 890 | 880 | 920 | 9,10 | 937 | 945 | 920 | 9,20
8 - 0,75 0,25 - 793 | 820 | 848 | 870 | 850 | 9,03 | 9,09 | 9,00
9 | 0,125 - - 0,875 6,20 | 6,48 | 632 | 6,46 | 6,48 | 6,76 | 6,38 | 6,70
10 | 0,25 - - 0,75 6,43 | 652 | 642 | 6,60 | 662 | 665 | 6,71 | 6,90
11 | 0,50 - - 0,50 6,35 | 6,40 | 645 | 6,44 | 650 | 668 | 6,73 | 6,75
12 | 0,75 - - 0,25 6,43 | 6,48 | 6,45 | 658 | 655 | 6,71 | 640 | 6,75
IL10THOCTH PACTBOPOB, I/cM°
1 1 - - - 1,005 | 1,015 | 1,016 | 1,025 | 1,040 | 1,050 | 1,070 | 1,080
2 - - 1 - 1,008 | 1,017 | 1,025 | 1,035 | 1,040 | 1,051 | 1,052 | 1,060
3 - 1 - - 1,010 | 1,18 | 1,025 | 1,035 | 1,045 | 1,060 | 1,075 | 1,082
4 - - - 1 1,010 | 1,015 | 1,030 | 1,040 | 1,060 | 1,075 | 1,090 | 1,110
5 - 0,125 | 0,875 - 1,013 | 1,016 | 1,025 | 1,030 | 1,040 | 1,045 | 1,060 | 1,075
6 - 0,25 0,75 - 1,010 | 1,015 | 1,020 | 1,027 | 1,035 | 1,050 | 1,070 | 1,080
7 - 0,50 0,50 - 1,010 | 1,010 | 1,015 | 1,025 | 1,035 | 1,046 | 1,055 | 1,065
8 - 0,75 0,25 - 1,010 | 1,010 | 1,015 | 1,025 | 1,033 | 1,043 | 1,053 | 1,055
9 0,125 - - 0,875 | 1,005 | 1,010 | 1,025 | 1,025 | 1,030 | 1,035 | 1,040 | 1,063
10 | 0,25 - - 0,75 1,005 | 1,010 | 1,015 | 1,025 | 1,033 | 1,043 | 1,052 | 1,060
11 | 0,50 - - 0,50 1,008 | 1,010 | 1,015 | 1,025 | 1,035 | 1,038 | 1,045 | 1,068
12 | 0,75 - - 0,25 1,007 | 1,013 | 1,017 | 1,028 | 1,030 | 1,052 | 1,060 | 1,070
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CoaéHoCcTh pacTBOPOB, I/J1
1 1 - - - 10 20 30 40 60 80 100 120
2 - - 1 - 10 20 30 40 50 60 70 80
3 - 1 - - 10 20 30 40 65 85 110 130
4 - - - 1 15 25 40 50 70 90 110 130
5 - 0,125 | 0,875 - 10 20 30 40 50 60 70 80
6 - 0,25 0,75 - 10 20 25 30 50 60 70 80
7 - 0,50 0,50 - 10 20 30 40 50 60 70 80
8 - 0,75 0,25 - 10 20 30 40 50 60 70 80
9 | 0,125 - - 0,875 10 20 30 40 50 60 70 80
10 | 0,25 - - 0,75 10 20 30 40 50 60 70 80
11 | 0,50 - - 0,50 10 20 30 40 50 60 70 90
12 | 0,75 - - 0,25 10 20 30 40 50 60 70 80
DJIEKTPONPOBOAUMOCTH PACTBOPOB, MS/CM
1 1 - - - 38,59 | 62,03 | 83,06 | 43,32 | 70,25 | 82,05 | 1152 | 119,9
2 - - 1 - 42,16 | 37,88 | 27,42 | 36,45 | 45,69 | 42,36 | 49,01 | 70,90
3 - 1 - - 56,44 | 34,65 | 41,68 | 44,65 | 54,17 | 97,41 | 87,39 | 96,20
4 - - - 1 29,09 | 19,41 | 34,23 | 48,02 | 47,47 | 53,70 | 59,80 | 61,91
5 - 0,125 | 0,875 - 32,23 56,59 23,61
6 - 0,25 0,75 - 36,03 48,60 22,18
7 - 0,50 0,50 - 109,7 98,02 15,51
8 - 0,75 0,25 - 103 202,7 11,58
9 | 0,125 - - 0,875 41,06 47,01 39,68
10 | 0,25 - - 0,75 40,62 57,62 37,94
11 | 0,50 - - 0,50 52,65 46,61 61,47
12 | 0,75 - - 0,25 49,98 61,94 44,07
Ta6auna 26.

C . Conénocts. ¢/1000g. H,0.
No ooTHoMetHe coser 9 10 [11 [12 [13 [14 [15 |16
NaCl | MgCl, | NasO, | MgSO, | 140 [160 [180 |200 [220 |240 [260 [ 280

pH -pacTBOpOB

1 - - - 7,65 6,70 | 710 | 7,70 | 7,35 8,00 | 7,70 | 8,05

- - 1 - 10,50 | 10,70 | 10,80 | 10,95 | 10,46 | 10,58 | 10,60 | 10,50

- 1 - - 8,39 8,18 | 806 | 798 | 781 7,79 7,55 | 7,40

1 6,60 6,55 | 6,15 | 590 | 645 6,45 | 645 | 645

0,125 | 0,875 - 9,20 9,30 | 9,40 | 9,75 | 9,40 9,50 | 9,60 | 9,70

- 0,25 0,75 - 9,15 9,20 | 9,40 | 950 | 9,75 945 | 9,30 | 935

- 0,50 0,50 - 9,30 930 | 9,30 | 910 | 9,14 9,07 9,13 8,95

- 0,75 0,25 - 9,12 9,15 | 9,07 | 880 | 891 8,78 8,55 | 8,50

O O|NO|OA(WIN|F-
1

0,125 - - 0,875 6,51 6,65 | 6,85 | 709 | 698 7,03 7,14 | 7,30

10 | 0,25 - - 0,75 6,86 720 | 735 | 755 | 7,34 745 | 7,20 | 7,39

11 | 0,50 - - 0,50 6,98 713 | 7,26 | 7,20 | 7,33 7,35 | 741 7,34

12 | 0,75 - - 0,25 6,83 6,94 | 7,20 | 7,35 | 7,45 7,30 | 7,30 | 7,53

TLI0THOCTH PACTBOPOB, I/cM®

1 - - - 1,090 | 1,095 | 1,105 | 1,125 | 1,130 | 1,145 | 1,155 | 1,160

- - 1 - 1,070 | 1,125 | 1,240 | 1,150 | 1,165 | 1,132 | 1,138 | 1,140

- 1 - - 1,101 | 1,115 | 1,130 | 1,139 | 1,152 | 1,165 | 1,185 | 1,190

1 1,130 | 1,145 | 1,270 | 1,188 | 1,205 | 1,220 | 1,225 | 1,235

- 0,25 0,75 - 1,085 | 1,095 | 1,100 | 1,107 | 1,125 | 1,140 | 1,155 | 1,170

- 0,50 0,50 - 1,074 | 1,085 | 1,095 | 1,110 | 1,115 | 1,125 | 1,135 | 1,140

1,073 | 1,072 | 1,086 | 1,090 | 1,106 | 1,115 | 1,120 | 1,115

1

2

3

4 - _

5 - 0,125 0,875 - 1,085 | 1,090 | 1,110 | 1,125 | 1,140 | 1,155 | 1,165 | 1,180
6

7

8

9

0,125 - - 0,875 | 1,085 | 1,090 | 1,110 | 1,110 | 1,110 | 1,120 | 1,122 | 1,123

10 | 0,25 - - 0,75 1,085 | 1,095 | 1,103 | 1,098 | 1,115 | 1,118 | 1,123 | 1,123

11 | 0,50 - - 0,50 1,073 | 1,080 | 1,080 | 1,105 | 1,105 | 1,113 | 1,123 | 1,148

12 | 0,75 - - 0,25 1,085 | 1,093 | 1,05 | 1,111 | 1,115 | 1,130 | 1,140 | 1,145

_ Y
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CoaéHoCTh pacTBOPOB, I/J1

1 1 - - - 130 140 150 170 180 200 210 220
2 - - 1 - 90 100 110 120 130 140 150 170
3 - 1 - - 150 180 200 220 240 260 280 -

4 - - - 1 150 160 190 210 225 240 255 270
5 - 0,125 | 0,875 - 90 100 110 110 130 140 150 150
6 - 0,25 0,75 - 90 100 110 120 140 150 160 165
7 - 0,50 0,50 - 90 100 110 120 130 140 150 160
8 - 0,75 0,25 - 90 100 110 120 130 140 150 160
9 |0,125 - - 0,875 90 100 110 120 130 140 150 160
10 | 0,25 - - 0,75 90 100 110 120 130 140 150 160
11 | 0,50 - - 0,50 100 110 120 130 140 150 160 180
12 | 0,75 - - 0,25 90 100 110 150 160 170 180 190

DJIEKTPONPOBOAUMOCTH PACTBOPOB, MS/CM

1 1 - - - 121,0 | 150,8 | 144,7 | 177,7 | 200,7 | 200,6 | 199,6 | 237,3
2 - - 1 - 72,47 | 40,92 | 44,47 | 49,10 | 33,95 | 65,14 | 50,37 | 44,25
3 - 1 - - 130,1 | 136,8 | 127,6 | 142,4 | 143,3 | 114,7 | 128,0 | 133,1
4 - - - 1 61,08 | 62,17 | 65,28 | 86,73 | 84,57 | 80,04 | 83,39 | 83,03
5 - 0,125 | 0,875 - 18,91 26,36
6 - 0,25 0,75 - 19,22 17,02
7 - 0,50 0,50 - 15,07 19,02
8 - 0,75 0,25 - 18,45 20,88
9 | 0,125 - - 0,875 41,84 25,81
10 | 0,25 - - 0,75 69,91 42,97
11 | 0,50 - - 0,50 41,03 42,08
12 | 0,75 - - 0,25 49,88 47,68

Ta6auna 3. Bausinus B KATHOHOB U COJIEHOCTH PacTBOPOB Ha (A) moka3zaHue cojiemepa Atego S-28E.
Tabuauua 3a.

OrHoMeHHe coneil Conénocts. g/1000g. H,0.

Ne ) 1 2 3 4 5 6 7 8

NaCl | MgCl, | NaSO, | MgSO, | 10 20 30 40 60 80 100 120
1 1 - - - 0 0 0 0 0 0 0 0
2 - - 1 - 0 0 0 0 -10 -20 -30 -40
3 - 1 - - 0 0 0 0 0 0 0 0
4 - - - 1 0 0 0 0 0 0 0 0
5 - 0,125 | 0,875 - 0 0 0 0 -10 -20 -30 -40
6 - 0,25 0,75 - 0 0 -5 -10 -10 -20 -30 -40
7 - 0,50 0,50 - 0 0 0 0 -10 -20 -30 -40
8 - 0,75 0,25 - 0 0 0 0 -10 -20 -30 -40
9 |0,125 - - 0,875 0 0 0 0 -10 -20 -30 -40
10 | 0,25 - - 0,75 0 0 0 0 -10 -20 -30 -40
11| 0,50 - - 0,50 0 0 0 0 -10 -20 -30 -30
12 | 0,75 - - 0,25 0 0 0 0 -10 -20 -30 -40

Ta6auua 30.
OrHoWeHME coneil Conénocts. g/1000g. H,0.

Ne ' 9 10 11 12 13 14 15 16

NaCl | MgCl, | NaSO, | MgSO, | 140 | 160 | 180 200 220 240 260 280
1 1 - - - -10 | -20 | -30 -30 -40 -40 -50 -60
2 - - 1 - -50 | -60 | -70 -80 -90 -100 | -110 -110
3 - 1 - - -10 | -20 | -30 -30 -40 -40 -50 -60
4 - - - 1 0 0 +10 +10 +5 0 -5 -10
5 - 0,125 | 0,875 - -50 | -60 | -70 -90 -90 -100 | -110 -130
6 - 0,25 0,75 - -50 | -60 | -70 -80 -80 -90 -100 -115
7 - 0,50 0,50 - -50 | -60 | -70 -80 -90 -100 | -110 -120
8 - 0,75 0,25 - -50 | -60 | -70 -80 -90 -100 | -110 120
9 |0,125 - - 0,875 -50 | -60 | -70 -80 -90 -100 | -110 -120
10 | 0,25 - - 0,75 -50 | -60 | -70 -80 -90 -100 | -110 -120
11| 0,50 - - 0,50 -40 | -50 | -60 -70 -80 -90 -100 -100
12 | 0,75 - - 0,25 -50 | -60 | -70 -50 -60 -70 -80 -90

_ N



ITo muaronamu cucremsl NaCl- MgSQO,4-H,O mioTHOCTE
pPacTBOPOB HM3MEHSETCSI CBOEOOpa3HO, C TMOBBIMICHHEM
coorromenns MgSO,/NaCl B unTepBamax GpurypaTHBHBIX
Touek OT 1 mo 10 INIOTHOCTH CHCTEMBI HOCTEIIEHHO
camkaercs ot 1,080 mo 1,060 I‘/CM3, ¢ ToYkd 9 10 ToukH 4
IUIOTHOCTh CHCTEMBI TIPSIMOIMHEHHO TIIOBBIIIACTCS MO
smauenns 1,110 r/em® IIPU CoJIepkKaHUsA CyMMBI coneit 120
I/lI. DT 3aKOHOMEPHOCTH COXpPAaHSAETCS Ha JAPYTUX
KOHIICHTPAIUSIX PACTBOPOB.

W3 Tabnumbl 2 BHIHO, YTO AJICKTPOIPOBOIHOCTH
OMHAPHBIX  CHCTEM  TMOBBIMIACTCS C  MOBBIIICHUEM
KOHIICHTPAIIUH PACTBOPOB, TAKXKE U3 TAOJHIIEI BUIHO, YTO
ANEKTPOIPOBOIHOCTh XJIOPHIHBIX COJeH OoJpIe YeM y
Cynb(paTHBIX, C TMOBBIIICHHEM COJACPKaHUH COJIEH 3TO
pasunna u ycunusaercs. Hamprmep, mpu 20, 250 1 260 1/n
COCTaBIIICT AJIEKTPONPOBOAHOCTh XJOPHIOOB HATPHUA K
ANEKTPOIPOBOIHOCTH Cynb(aTa HaTpus paBHO; 1,64, 3,25,
3,96 cootBercTBeHHO. Takas ske KapTHHA HAOTIOAACTCS IS
MarHUEeBBIX COJICH, HO 3HAYUTEIHHO HU)KC YeM HATPHCBBIC
comd. IlockoynbKy  3JEKTPOMPOBOJHOCTH  PACTBOPOB
cynb(aTa MarHus OOJIbIIE YEM Y HATPUEBBIX COJICH.

[To 3HAYCHHUIO DIIEKTPOIPOBOIHOCTH OMHAPHBIX CHCTEM
Haxomurcs B crnenyromumu nopsiake: NaCl> MgCly>
MgSO4>Na,SO;,.

W3 Tabnumbl 2 BHOHO, YTO AJIEKTPOIPOBOIHOCTH
B3aHMHBIX CHCTEM OTIHYAeTCs OT OWHApPHBIX H WMEET
CIIOKHYIO B3aMMOCBSI3b C COCTaBaMH MW KOHIICHTPAIUU
cucteMbl. C TIOBBINICHWEM KOHIICGHTPAIMH PACTBOPOB
cHmxaercs ot 109,7 no 15,07 npu xonuentpaunu 20 u 200
r/n (7 obpaserr).

Ha gwaromamun cucrembl  Na,SO4-MgCl,-H,O ¢
MIOBBLIIEHUEM COOTHOILIEHUS MgCl,/Na,SO,4
3JIEKTPONPOBOTHOCTH CHUCTEMBI PE3KO CHHXkKaeTcs Oosee 3
paza uem Oumnapuoii cucremsr (Na,SO,- H,O) u ¢
MOBBIIICHUEM €r0 3HAUYCHHS MPOOJDKACTCS CHIDKCHHE 0
11,58 Sm B Touke 8. Takas ke KapTHHa HaOIFOJAETCS B
muaronanu cuctembl NaCl- MgSO,-H,0, nanpumep, npu
KOHIIGHTpallul CyMMBI coliee 120 T/m ¢ TOBBIIICHHEM
COOTHOIICHUS MgSO,/NaCl AJIEKTPOIPOBOTHOCTH
cHmkaercs ot 119,9 Sm go 37,94 Sm.

Takum oOpa3oMm, W3 TaOmUIBI 2 BBLICHACTCS, YTO
3JIEKTPONPOBOHOCTh OWHAPHBIX CHCTEM KOJEOJIeTCS B
unTepBanax 19,41 — 237,3 SM, ¥ MOCTENCHHO TTOBBIMIACTCS
C MOBBIIICHUEM KOHIICHTPAIIMKA PACTBOPOB. A YTO KacaeTcs
B3aMMHBIX CHCTEM HX 3Ha4deHHs koiebdmercs 11,58 — 202,7
SM HO 3TO C KOHLIEHTPAILMK HE UMEET OIpPe/ICeIEHHbII CBA3b
3aKOHOMEPHOCTH. [10 3TOMY 3IIEKTPONPOBOAHOCTE MOXKHO
ONpENCTUT  KOHIEHTpPAIlMd  OWHAPHBIX  CHCTEM, a
KOHIICHTPAIIUH B3aMMHBIX CHCTEMBI HE BO3MOXKHO.

Kak mokazamu wuccnenoBanus (tabm. 3.) mokasaHHs
COJICHOCTH CTaHJAPTHBIX PacTBOPOB Mo cojemepy (Atego
S-28E) xnopumoB u cynb(aroB MarHus IOBBIIIEHHas MU
pa3HHIlA 3HAYCHHH COJICHOCTH C IMOBBIIICHHEM COJEHOCTH
pacTBOpOB, 3TO pa3HHUIA JBa pa3a OoOJbIIEe YeM Ha
pacTBOpax XJIOPUIa MarHusl.

Kak moka3piBatlOT JaHHBIC TaOMMIBI 3, pasHHUIA
3HAYCHUH COJICHOCTH XJIOPHIA MArHusl yBEIMYHUBACTCS OT
10 mo 40 r/mn B wmHTepBamax cojeHoctu 10-140 t/m u
0CTaeTCs MOCTOSHHO B MHTepBayax 140-240 r\i.

DTO0 pasHUIIA Yy pacTBOPOB cynbdara MarHus He
npesslmaioT + 5+10 r/1;

Uro kacaercs XJIOPUJIOB
HaOromaeTcsl Jpyras KapTUHA,

u  cynbparoB HaTpHs

NOoKa3aHus coJieMepa
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MOHIKEHHBIH, dYeM CcTaHmapTtHeii go 120 wm 40 r1/n
COJICHOCTH, COOTBETCTBEHHO pa3HBIC IMOKa3aHUS cojieMepa
OTHOCHTEIIFHO K CTaHAapTHOMY PacTBOPY paBHO K Hym0. C
MAIGHCHITAM  TOBBIIIEHHEM  COJICHOCTH  PacTBOPOB
YBENIMYHMBACTCSI ~ pa3HHWIA  IOHIKCHHOM  IOKa3aHWsA
coyemMepa, 1 MPoJoDKaeTcs A0 coeHocT 280 r/im.

Korma wucnosip3oBaiy, pa3HOBUIHBIX HOHHBIX Mapu
comeit 10 40 T/M CONCHOCTH, CoJieMep TOKa3al TOYHOE
3HAYCHUE, a C JAJbHCHIINM TMOBBIIICHUEM COJCHOCTH
CTaHJAPTHBIX PAacTBOPOB, COJEMEp IMOKa3aTh MOHMKEHHOE
3HAYCHUC M TOCICACHES YBEIMYUBACTCS C TOBBINICHHEM
COJICHOCTH PacTBOPOB.

W3 Tabmumpsl 3 BHAHO, YTO IIOKA3aHUSA COJEHOCTH
pactBopoB Mo mpubopy Atego S-28E no 40-160 r/n
COOTBETCTBYET K pealbHOMY 3HaueHHio. OmHaKo ¢
MOBBIIICHHO I COJICHOCTH  PAacTBOPOB npudop
MOKAa3bIBaeT NMOHM)XCHHOW 3HAaYeHHWE W WX pa3HHIA
(medicTBUTENbHON M mMoKazaHus mnpubopa), TO eCTh
OmHUOKW U3MEpPEeHHs TMOoBbIaeTcs oT 16,67 1o
46,43%. IlosTOMY [JIsl CHUXKEHHSI OMIUOKU U3MEPEHUS
CONEHOCTH  pambl [0  JKCHPECC-METONOM  C
NPUMEHECHUEM ONTHYCCKHX COJIeMEpOB (Hampumep
Atego S-28E) HeoOXoamMmMo pa30aBHT HCCICIYEMBIX
00pa3uoB ¢ IUCTHJLUIMPOBAHHOMN BOMOW A0 MIOTHOCTHU
1,030 - 1,040 F/CMS, B KOTOPBIX, COOTBETCTBYIOT 40 —
60 1/ conéHocTh pa3baBIeHHBIX PACTBOPOB;

I[Mocme w3MepeHUs NIOTHOCTH HMCXOIHBIX U
pa36aBICHHBIX pacTBOPOB Ipu Temmeparype 20-25°C,
u CONEHOCTH pa30aBIEHHBIX pacTBopa,
IefcTBUTENbHAS 3HAYCHHSA COJEHOCTH HCXOJIHBIX
HCCIeNyeMbIX 00pa3oB, BBIYHCISAETCS IO HHUXKE
NpHUBEACHHON POpPMYIBI:

CHcX=[1+ (pncxzs - ppa325 / ppa325 - p;mczs) ] Cpa3~ /1

uiu Cyex = Npas = Crase

I'ne Cux, Cras COJICHOCTH HCXOJHBIX H
pa30aBIEHHBIX PACTBOPOB T/II.

Pucx> Poas U Po — TIUIOTHOCTb  HUCXOIHBIX
pa30aBICHHBIX pacTBOPOB W JAMCTHIUIMPOBAHHBIN
BOJEI, I/CM° COOTBETCTBEHHO. N, KPaTHOCTb
pazbaBieHHS.

Hanpumep, nHa 100 rp HCXOZHBIOH pacTBOp

nobasnseM 200 rp gucTuUIIepHON XmAKocTH. Torma
KpaTHOCTH pa3baBimeHus paBHO N,,, — 3.

ConéHocTh pa3z0aBieHHU pacTBOpPOB Cras
ompenensiercs ¢ npubopoM W yMHOXaeTcs Ha
KpPaTHOCTh pa30aBJICHUS W TOJYYCHHBIC 3HAYCHHE
MOKa3bIBAIOT COJIEHOCTH HMCXOJHBIX pacTBOpoB. Kak

MOKa3aJli  MPOBEPKH  OIIMOKU  MPEII0KECHHOU
dbopmynbl, TO omuOKa COJEHOCTH  HCXOJIHBIX
pacTBOPOB C OMNpEJeJeHHBIM N0 MNPeJoKEeHHBIM

MeTOJ0M He mpeBsimaercsa = 17%.

[TosToMy mpenioxeHa Apyras 3KCIPecc METOIHKa
OIpe/eeHUsI COJIEHOCTH PACCOJIOB, IO OMPEIEICHHIO
IJIOTHOCTH PAacTBOPOB H rpadHUUecKoe OIpeacicHue
KOHIEHTpauu o0pa3moB Mmacc. % u T/1.

[pemnoxennsie Tpaduku U3 PUCYHKOB 2, 3 u 4
HOKa3BIBa}OHII/II\/’I 3aBUCHMOCTH KOHIOCHTpaIuKn
PacTBOPOB Ha UX IUIOTHOCTH.

CyH_IHOCTB METOOUKHN SIBJISICTCS OmpeaAciICHUC
IJIOTHOCTH HCCIEAyeMOoro obpasma (a) OT TOYKH a’
MPOBOUM napaniejabHyo JUHUIO u 0Ch
KOHUeHTpanuu abcuucce (Macc %) JO MepecedYcHUs
muann V22594 onpenenennyo Touky a' mpoBOAMM
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NMEePIeHAUKYISIp K OChlo abcmucce um ompenenum  AjA,B;B, orpanmueno ¢ muamit A;B; uw  Ay;B;

KOHIEHTpPAIIMIO pacTBOpa Imo Macce % Todka a',
KOTOpBIH B HameM npuMmepe pasHo 14%. (puc 2).

2601

240+

1,20
1,18

1.16

TnotHoCTs rfer’ pactsopos nipu 20 °C.
Koucentpauus /1.

1,06

1,04

1,02

|
|
|
b

1

6

[¥)

4

Konuenrpaunn, mace %. (% u r/m)

Puc 2. Homoepamma onpedenenus KOHYeHmpayuu
(% u 2/n) pacmeopos Na,SO4u NaCl no nromnocmu

T 140

120

Koucenrpaums 1/,

100

ILtotHoeTs r/en’ pactsopos mpu 20 °C.

T 60

T 40

T 20

J
l
’
|
|

by
14 16

18 20 2

Konuentpaumn, Macc %. (% u r/m)
Puc 3. Homoepamma onpedenenus KOHYeHmMpayuu
(% u 2/n) pacmeopos MgSO4 u MgCl, no nromnocmu

A st pambsl TPUPOAHBIX BOJOEMOB, KOTOPBIH
COCTOMT OCHOBHOM M3 XJIOPUIHBIX M CYIb(aTHBIX

XapakTepHell s XJopuaa HaTpus W Cyib(ara Maraus
COOTBETCTBEHHO.

1.24

132 NaCl-MgS0,

1,20

[Tnomsocts riem’ pacteopon npu 20°C.
KomcenT patms /.

22

KonuenTpanuu, mace %. (%o ¥ /1)

Puc 4. Homoepamma 0 onpedeenus KOHYeHMpayus
panvl no NAIOMHOMEPY U /Uiy conemepy.

KpuBrle XapakTepHbIe U XJIOpUAa U Cyibdara MarHus
HaXOIUTCS MEXAy HUMH. i1 pacTBOPOB coAepIKaIlne
XJIOpUA © CynbhaT HATpUS MpH COOoTHOmIeHud 1:1
xapaktepusyercs ¢ guauid C;C,.

Hanpumep, mpu 6 u 18 %-HOIl KOHLEHTpaIu
pactBopoB NaCl u MgSO, pa3uuiia mIO0THOCTH COCTABIISET
0,019 (1,79%) u 0,066 (5,52%) COOTBETCTBEHHO, TO €CT,
npu 18 % pasauna 3,74 pasza Oonbmie yem npu 6%- HOH
KOHIICHTpaIllii pacTtBopa. HeoOXogmMo OTMETHT, UTO B
HMHTEpBajlaX KOHLEHTpauuu 2-12% pa3Huiia KOHLIEHTpauu
pPacTBOPOB BBIPKEHHOM IO T/J HHU3Kas W HE TMPEBHIIIACT
2-3 1/7, a ¢ TOBBLIIICHHEM KOHIICHTPAIIMH PACTBOPOB [0
22% pasHuna yBenunanBaetcs o 17 r/1. Ho oTHocHuTenbHas
omuOka B 00OMX CIy4asX HAXOJUTCA B HHTEpBaIax
2,22-10,5.

Ucxonst w3 3TOro yduThiBas XUMHUYECKUHA COCTaB
npupoaHbix  paccosnioB  cootromrerne NaCl/MgSO, B
BOZIOEMaxX COXPaHSETCS TMOCTOSHHBIMU B JIOJITHX MEPHOJ
BpEMEHH B TEUCHUU CE30HOB Tofa (03ep) U BeTKaMu (Mope
1 OKCaHOB).

[IpoBogum wmzonuuuu kak juHuud C;C, Ha MIOCKOCTU
A1AB1B; u Ci'C,' Ha miockoctu A;'A,'Bi'B,'. Uzmepsis
IUIOTHOCTb PAaccoJOB TI0 HOMOTPAaMMBI ONpeAesieM HX
KOHIICHTPAIUH 10 Macc. % ¥/WiIH /1.

cojeii HAaTpUs W MAarHus, IEPBYI  odYepeab
onpenensercs cooTHomenue Na/Mg wn/umm CI/SO,, 3akmodenne. Takum 00pasom, u3yYeHa BIMSHHC
KOTOPBIH Oyner MOCTOSHHO HaXOJIUTCS B HMOHHOIO COCTaBa COJIIHBIX BOJI MOPCKOW THIMa 2Na’,

OIpeaeeHHbIX HHTEePBAJI BpeMeHH. Mlcxoasa us 3Toro,
cHayana Ha pucyHke 4 mnpoBoaum nuHu [ u II. U
Jajee  TMOATAMHO  OMNpeAesseM  KOHIEHTpaIuH
00pa3noB Kak mokazaHo Beime. OmuOka ombiTa 2-3
pasa HUXe 4YeM IpUMEeHeHUH cosemepa (puc.4).

Kak mnoxas3plBaeT HOMOIrpaMMa KPHBBIX 3aBUCHUMOCTH
KOHLIEHTPALMK 10 MacCc % M T/ K IUIOTHOCTH PacTBOPOB
CcwIbHO oTianuaeTcd. Ilpn oqMHAKOBBIX KOHLEHTPALUSIX IO
Macc % IUIOTHOCTh PacTBOPOB XJIOPHUAHBIX, CYJIb(ATHBIX
COJICH HATPHUS ¥ MarHUs OTJINYAETCSL.

[ImoTHOCTH Cynb(aTHBIX M MarHUEBBIX COJel OobIe,
4eM XJOPUAHBIX M HaTpUeBBIX coiell. Ix pasHuna
YBEJIMUYUBACTCSA C MOBBIIICHHEM KOHIICHTPAIlMH PACTBOPOB
(mo macc. %). HmxkHas m BepxHas TIpaHUIA IUIONIATH

32

2 - 2 o

Mg~ //2CI", SO,~-H,0 Ha (U3MKO-XUMHYECKHE CBOHCTBA,
pH
CHCTEMBI W B3aMMOCBA3b MeXAy HuMuU. COJEHOCTh M

IUIOTHOCTb,  3JIEKTPOIPOBOHOCTS, U COJICHOCTH
TEeMIIepaTypy BapbupoBaiu B uHTepBasiax 10-280 r/mu -5 +
+30°C cOOTBETCTBEHHO. YCTAHOBJICHO, YTO B 3aBHCHMOCTH
OT BXOJIHBIX MapaMeTpOB (QU3UKO-XUMHUYCCKHUIA TTOKAa3aTeIN
pacTBOpPOB KoJieOIeTcsl B MHTepBaiax: miotHocTs — 1,005 —
1,235 r/em®; AMeKTponpoBoaHOCTh 11,58 — 237,3 mS/cm u
pH 6,20 10,80. TIIoxka3zaHo,
3JIEKTPOIPOBOIHOCTh OMHAPHBIX CHCTEM IIOBBIMIACTCS II0
crepyomiei nocienosareiasnoct: MgSO,>MgCl,>NaCl>

Na,SO, u MgCl,>NaCl>MgSO,>Na,SO4 cooTBETCTBEHHO

YTO IUIOTHOCTH U
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npu coseHoctn 100 T1/71, OgHAKO Ha BHYTPEHHOW YacTH  CHCTEMBI IO IJIOTHOMEPY W/MJIM COJieMepy. YCTaHOBJIEHO,
p3ammuoii cucrempr  2Na’, Mg®//2CI°, SO,#-H,0 wux  d9ro mpu KOHIEHTparmu pactBopa Goxee 100 /i, oumbka
N3MEHEHHS CIIOXKHO CBS3aHHO C HOHHBIMH COCTaBaMH. M3MEPEHUs 110 BBIMICYKa3aHHBIMUA NPHOOpaMH MOBBIIIAETCS

IIpennoxena HOMOTpaMMa ompezneneHust  6onee + 10%, mosTomMy npennoxeHa rpadoaHaTUTHICCKUN
KOHIICHTPAIMH COJIEHHBIX BOJ MOPCKOTO THIA IO I/J1 W/WIM  METOJ,  ONpENeNeHHus  COJNCHOCTH  2-3 KpaTHOH
Macc% Ha OCHOBE M3MEPEHHS INIOTHOCTH W/MIIN COJIEHOCTH  Pa30aBIEHUEM MCXOAHBIX pall.
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Tayanch so‘zlar: Hg-1201, (bi)polaron, o‘ta o‘tkazuvchanlik, Boze-Eynshteyn kondensatsiyasi, massa.

Rezyume. Ushbu magolada Hg-1201 kupratida polaron massasining kislorod migdoriga bog‘ligligi qaralgan. Tadqiqot
modeli sifatida yuqori haroratli o‘ta o‘tkazuvchanlikning bipolaron modeli tanlangan. Hg-1201 kuprati o‘tao‘tkazuvchanlik
kritik harorati, kristall panjara oddiy katagi hajmi va zaryad tashuvchisi massasi anizotropiya koeffitsiyentining tajribadan
kislorod miqdoriga qanday bog‘ligligi inobatga olinib, polaron massasining kislorod miqdoriga bog‘ligligi topilgan.
Nazariy yo‘l bilan topilgan polaron massa qiymatlari tajriba bilan tagqoslangan. Kislorodning optimal miqdorida nazariya
tajriba bilan uyg‘un ekanligi ko‘rsatilgan.

KuaroueBbie ciioBa: Hg-1201, (0u)monspoH, CBEpXIIPOBOANMOCTE, bo3e-DWHIITETHOBCKAsT KOHCHCAITH, Macca.

Pe3rome. B manHO#l paboTe paccMOTpPEHO 3aBHCHMOCTH MAacChl IMOJISIPOHA OT COJACPKAHHS KHCIOpPOAa B KyIpaTe
Hg-1201. B xadecTBe MOHAETHM WCCIENOBaHUS BBIOpaHA OWIONSAPOHHAS  MOJENb  BBICOKOTEMIIEPATypHOU
CBCPXIIPOBOAUMOCTH. C Y4YCTOM 3aBHCHUMOCTHU KpPITPI‘IeCKOﬁ TEMIICPATypbl CBCPXIPOBOAUMOCTH, obObeMa C-)JIGMGHTapHOfI
STYCHKH KpPICTaJIHI/I‘IeCKOﬁ PEHICTKU U I(OC-)(I)(bI/II_lI/IeHTa AHU30TPOIMNHN MACChl HOCUTECIIA 3apsAada OT COACPIKAHNUA KUCIOpOaa B
kynpate Hg-1201, noixydeHHON SKCIIEpUMEHTAIBHBIM ITyTEM, YCTAaHOBJIEHA 3aBUCUMOCTh MAacChl IOJISIPOHA OT COJEPKAHUSA
KucJopoaa. Teopemqecxn TOJIYUYCHHBIC 3HAUCHHSA MACChl MOJIApOHA CPABHCHO C 3KCIICPUMCEHTAJIbHBIMU. HOKaSaHO, qTO
TECOPUs COrjIaCye€Tcsa C SKCIEPUMEHTOM ITPU ONITUMAJIBHOM COJACPKAHNUU KHUCIIOPOJa.

Key words: Hg-1201, (bi)polaron, superconductivity, Bose-Einstein condensation, mass.

Summary. In this paper, the dependence of the polaron mass on the oxygen content in Hg-1201 cuprate is studied. The
bipolaron model of high-temperature superconductivity is chosen as the research model. Taking into account the
dependence of the superconducting critical temperature, the size of the unit cell of the crystal lattice, and the anisotropy
coefficient of the charge carrier mass on the oxygen content in Hg-1201 cuprate from the experiment, the dependence of
the polaron mass on the oxygen content is found. The theoretically obtained polaron mass values are compared with the
experiment. It is shown that the theory is consistent with the experiment at the optimal oxygen content.

Kirish.  Simob (Hg) asosli  yugori haroratli  odatiy va O‘O° xossalarini mavjud an’anaviy nazariyalar
o‘tao‘tkazuvchan (O°O°) (YuHOO¢) kupratlar HgBa,Ca,.  tushuntirishi to‘liq emas. Bunga misol qilib, Hg-asosli
1CuUnOy045 YOKI gisga tarzda Hg-12(n-1)n kimyoviy  YuHO‘O* larda zaryad tashuvchisi massasi muammosini
formula orqali ifodalanadi. Bu YuHO‘O* oilasiga mansub  keltirish mumkin. Boshga kupratlardagi kabi, Hg-asosli
HgBa,CuO,.; (n=1 dagi Hg-1201), HgBa,CaCu,0¢.5 (=2  YuHO‘O‘ larda ham, xususan, Hg-1201 kupratida zaryad
dagi Hg-12012) va HgBa,Ca,Cu30s.5 (n=3 dagi Hg-12023)  tashuvchisi massasi masalasi zamonaviy qattiq jismlar
kupratlar so‘ngi davrda faol tadqiqot ob’yektiga aylanagan.  fizikasi oldida 0°z yechimini topishi kerak bo‘lgan dolzarb
Sababi, oila a’zosi Hg-1223 kuprati odatdagi atmosfera  masala hisoblanadi. Atab aytganda, Hg-1201 kupratida
bosimi ostida eng katta O‘O° kritik harorati (KH) T,=133  zaryad tashuvchi massasining kisloroq miqgdoriga ganday
K, 22 GPa gidrostatik bosim ostida esa T,=153 K ga teng  bog‘liq bo‘lishi hali ham nazariy o‘rganilmay kelayotgan
O°‘O° KH bilan mashhur [1]. Bu KH hozirgi vaqtda masala hisoblanadi. Massa zarraning inertligini, uning
kupratlar orasida eng yuqori KH o‘laroq saqlanib dinamikasini aniqlab beruvchi hamda odatiy va O‘O°
golmoqda. Oila tarkibidagi 1-birikma, HgBa,CuO,.; yoki  holatlarni birgalikda tavsiflovchi eng asosiy fizikaviy
Hg-1201 kuprati, eng sodda kristall tuzulish va nisbatan  miqgdor hisoblanadi. Shu sabab, Hg-1201 kupratida zaryad
past O‘O° KH T.=97 K ga ega. tashuvchisi massasining kislorod miqdoriga bog‘ligligini

So‘ngi davrda, kupratlar nazariya va tajriba orqali keng  o‘rganish, nainki YuHO‘O¢ fizikasiga, balki quyuqlashgan
gamrovli tadgiq etildi. Bunday tadgiqotlar ilmiy muhitlar fizikasi rivojiga qo‘shiladigan salmoqli ulush
markazlarda hamon davom etmogda. Ammo quyidagilarni  hisoblanadi. Mazkur magola aynan shu masala yechimiga
aniq aytish mumkin: (i) kupratlar O‘O‘ yagona tamoyil bag‘ishlangan.
negizida tushuntiruvchi nazariya mavjud emas [2] va (ii) Nazariy model. Muammoni o‘rganishda biz YuHO‘O*
kupratlarning YuHO‘O‘ muammosi hamon o‘z yechimini  ning bipolaron modelidan foydalanamiz. Bu modelga ko‘ra,
kutmogda [3]. Xuddi shunday, Hg-asosli YuHO ‘O larning  mo‘tadil haroratlarda YuHO‘O* kupratlarida zaryad
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tashuvchisi o‘zini polaron kabi tutadi, yetarlicha past
haroratlarda esa polaronlar juftlashib  qo‘shtugunli
bipolaronlarni hosil qiladi. Kuprat birikmasining O‘O°
holati qo‘shtugunli bipolaronlardan iborat suyuqlikning
o‘taoquvchanligi (O°Oq) tufayli yuzaga keladi [4]. Biz,
yetarlicha aniglikda, Hg-1201 kuprati OO KH, T, ni Hg-
1201 birikma kristall panjarasi tarkibidagi qo‘shtugunli
bipolaronlardan iborat suyuqlik O‘Oq ning KH, Ts, ga teng
deb gabul qilamiz. Qo‘shtugunli bipolaronlar suyuqligi
0‘Oq ning KH, Tg, esa shu bipolaronlar ideal boze-gazi
Boze-Eynshtein kondensatsiyasi (BEK) harorati, Tggc, 0a
teng deb gabul gilamiz. Ya’ni
33107 ngy
Te =Ts = Tgee = e @
bu yerda fi(kg) Plank (Boltzmann) doimiysi, mg, —
qo‘shtugunli bipolaron massasi bo‘lib, ikkita polaron

massasiga teng: mg, =2m,, mng, - qo‘shtugunli
bipolaronlar  zichligi. Boze-gazning ideallashtirilishi
bizning hisob-kitoblarimizga ko‘pi bilan 5% xatolik

Kiritishi mumkin [5]. Bipolaronlar zichligi ng, = p/2V,
munosabat  yordamida Hg-1201  birikmasi  kristall
panjarasining bitta oddiy katagiga mos keluvchi kovaklar
soni p va shu oddiy katak hajmi 1, orgali ifodalanadi.
Tajribalardan Hg-1201 kuprati O°O° kritik haroratining,
kristall panjarisi oddiy katagi hajmining va kovaklar
miqdorining kislorod miqdoriga sifat va miqdoriy bog‘ligli
ma’lum. U holda, yuqoridagi formulalar yordamida biz
polaron massasini hisoblashimiz mumkin. Hisoblangan
polaron massasi hajmiy polaron yoki uch o‘lchamli (3D)
polaron massasi deb garaladi. 3D polaron massasini Hg-
1201 kuprati kristall panjarasi anizotrop tuzulishini
e’tiborga olib, massaning kristall panjaraning ab-tekisligi
bo‘yicha tashkil etuvchisi m, g, va c-0‘q bo‘yicha tashkil
etuvchisi m, . larning ko‘paytmasi shaklida yozishimiz

A _ .,2/3 1/3 - .
mumkin:  m, =m/;m)°.  Massa  anizotropiya
-2/3

koeffitsiyenti y,, = m./mg, ni Kiritib, m, o, = my,y,,
deb yozsak bo‘ladi. Tajribalardan massa anizotropiya
koeffitsiyentining kisloroq miqdoriga bog‘ligligini bilsak,
oxirgi formulalar yordamida polaron massasining kristall
panjaraning ab-tekisligi bo‘yicha tashkil etuvchisining yoki
ikki o‘lchamli (2D) polaron massasi m, ,;, ning Kislorod
miqdoriga bog‘ligligini topishimiz mumkin.

Natijalar va muhokama. Yugoridagi formulalar
asosida polaron massasini (m,, m,45,) hisoblash uchun p,
V., T va vy, kabi Kattaliklarning kislorod miqdoriga
bog‘ligligini bilish zarur. Xiong et al. tajribasiga muvofiq
Hg-1201 kuprati tarkibidagi kovaklar soni va uning O‘O¢
KH birikma tarkibidagi kisloroq migdoriga, mos ravishda,
p =0.726 va

T.(8) = Tomax[1 — 0.26 (6 — 0.22)?], (2)
formula orqali bog‘liq [6]. Bu yerda T ;,,4,=97 K. Hg-
1201 kuprati kristall panjarasi tetragonal tuzulishga egaligi
sabab, oddiy katak hajmi V, = a?c orgali hisoblanadi.
Bunda a kristall panjaraning CuO, yoki ab
kristallografik tekislikdagi davri, ¢ — kristall panjaraning ¢
— kristallografik o‘q bo‘yicha davri. Bu panjara davrlar ham
birikma tarkibidagi kislorod migdoriga bog‘liq. Xususan,
Fukuoka et al. tajribasida ikkala panjara davrlari ham
kislorod miqdori ortishi bilan chizigli tarzda kamayib
borishi ko‘rsatilgan [7]. Hg-1201 kuprati panjara
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davrlarining Fukuoka et al. [7] tajribasida aniglangan
kamayishini  a(6) = a, —ds  (a,=3.89329703 A,
d=0.18721 A) va c¢(8) = c, — &8 (c,=9.54 A, ¢=0.28315 A)
analitik munosabatlar yordamida ifodalash mumkin. U
holda, Hg-1201 kuprati kristall panjarasi oddiy katagi hajmi
ham kislorod miqdoriga bog‘liq bo‘ladi: V,(8) =
a?(8)c(8). Massa anizotropiya koeffitsiyenti y,, ning
kislorod miqdoriga bog‘ligi esa Hofer et al. maqgolasida
guyidagicha analitik tarzda berilgan [8]: ¥, () =

[7,671/2 -exp(fz/a)]l/z, 7:=33 va 7,=0.18. Yugqoridagi
munosabatlar yordamida 3D va 2D polaron massalarini
kislorod miqdori funksiyasi sifatida o‘rganishimiz mumkin.
Hisoblash natijalari 1- va 2- rasmlarda ko‘rsatilgan. 3D
polaron massasining kislorod miqdoriga bog‘ligligi
nomonoton tarzda o‘zgaradi. Kislorod miqdori 0.05<
6 <0.10 sohasida & ortishi bilan m, keskin kamayishi
kuzatiladi. Kislorod miqgdorining 0.10< § <0.25 sohasida
3D m,, giymati juda sekin tarzda kamayib, keyin yana orta
boshlaydi. Kislorod migdori § =0.14 atrofida 3D m, eng
kam m, ~9m, qiymatiga erishadi. Ya’ni, m,(8)
grafigining eng kichik giymat (minimum) ga erishishi
(6 =0.15 atrofida) T,(&) grafigining eng katta giymat
(maksimum) ga erishishi (6 =0.22 atrofida) bilan mos
tushmaydi. Buning sababi, Hg-1201 O‘O‘ KH bipolaron
massasidan  tashqgari, bipolaronlar  zichligiga ham
bog‘ligligidir. m,(8) grafigi shakli Hg-1201 O‘O* KH T,
ning § ga bog‘likligining teskarisini eslatadi ya’ni 1-
rasmdan m,~T, ! munosabat o‘rinli ekanini kuzatamiz.
Xuddi shu rasmda, R. Puzniak et al. [9] va M. Orlando et
al. [10] mualliflar tomonidan tajribalarda aniglangan zaryad
tashuvchisi massalarining giymatlari, mos ravishda, gora
kvadrat va qora doira shakllarda ko‘rsatilgan. R. Puzniak et
al. [9] ishida topilgan massa giymatlari, §=0.22 da
m,=2.74m, va 6=0.352 da m,=2.05m., biz hisoblab
topgan nazariy natijalardan ancha kichik, ammo, Orlando et
al. [10] ishida Kazimir energiyasi O‘O‘ modeli bo‘yicha
6=0.22 da topilgan massa giymati m,=6.6m, bo‘lib,
bizning nazariy natijalarimizga ancha yaqin.
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1-rasm. Hg-1201 kuprati O‘O* KH T, va 3D polaron
massasi m,, larning kislorod miqdori & ga bog liglik
grafiklari.
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2-rasm. Hg-1201 kupratida 2D polaron massasi m,, 4,
ning kislorod miqdori § ga bog ‘liglik grafigi

Hg-1201 kupratida 2D polaron massasi m,,, ning
kislorod miqdori & ga bog‘liglik grafigi 2-rasmda
keltirilgan. Grafikning digqgatga sazovar bir nechta jihatlari
mavjud. Ko‘rinib turganiday, tadqiqotda tanlangan nazariy
model xususiyatiga ko‘ra, O‘O° paydo bo‘lishi (§ =0.02)
va yo‘qolishi (8 =0.4) sohalarida, 2D polaron massasi
my,qp NiNg giymati cheksizlikka intiladi. Kam legirlash
sohasida, kislorogning juda oz migdorda ortishi 2D polaron
massasining keskin kamayishiga olib keladi. Xususan,
my q5(0.024) =26.82m,, my q,(0.025) =3.2m,,
my, q,(0.026) =1.9m, va m, 4,(0.041) =0.84m, bo‘ladi.
Kislorod miqdori 6§ =0.041 dan boshlab to O‘O¢
yo‘qolishiga mos keluvchi kislorod miqdori § ~0.4 gacha
2D polaron massasi m,, ;, qiymati ortib boradi. Ammo, bu
ortish monoton emas. Kislorod migdori 0.041<§<0.18 va
0.18<6<0.4 oraliglarida o‘zgarganida m,, 4, ning ortishini,
mos ravishda, m,q,(8) = 0.59 +5.46 kabi chizigli
o‘zgaruvchan va myq,(6) = 1/(1.12499 — 2.702346)
kabi ratsional analitik formulalar orgali yetarlicha aniglikda
ifodalash mumkin. Bog‘lanish grafigining o‘zini esa
asimmetrik parabolaga o‘xshatish mumkin. Polaron
massasining zaryad tashuvchi (kislorod) migdoriga bunday
tarzda bog‘lig bo‘lishi, boshqa kupratlarda, jumladan,
LSCO va YBCO kupratlarida kuzatiladi [11,12]. Buning
asosiy sababi, massa anizotropiya koeffitsiyenti y,, ning
kislorod miqgdori ortishi bilan eksponensial kamayishidir. 2-
rasmda Hg-1201 kupratida bajarilgan ba’zi tajribalarda
topilgan zaryad tashuvchisi massalari giymatlari ham
keltirilgan. Rasmdan ko‘rinib turganiday, nazariy yo‘l bilan
hisoblagan 2D polaron massasi giymatlari kislorodning oz
miqdorlarida zaryad tashuvchisining tajribaviy
massalaridan kichik, kislorodning ko‘p miqdorlarida esa
zaryad tashuvchisining tajribaviy massalaridan katta.
Kislorodning optimal miqdorida nazariya va tajriba o‘zaro
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mos. Xususan, kislorodning §=0.125 miqdori uchun
hisoblangan 2D polaron massasining
my, q5(0.125) =1.25m, qiymati, Barii¢ et al. [13] va Chan
et al. [14] ishlarida keltirilgan zaryad tashuvchisi massalari,
(2.45+0.15)m,, [13] va 2.7m, [14] giymatlaridan, taxminan,
ikki marta kichik. Puzniak et al. [9] ishida kislorodning
6=0.353 miqdorida zaryad tashuvchisi massasining 1.7m,
ga teng ekanligi keltirilgan. Kislorodning ayni shu migdori
uchun  biz  hisoblagan 2D  polaron  massasi
My ap(0.353) =5.83m, bolib, u tajribaviy natijadan
taxminan 3.5 marta katta. Ammo shuni ham ta’kidlab o‘tish
joiz, Hg-1201 ning optimal legirlanish darajasi §=0.22
uchun  bhiz  hisoblagan 2D  polaron  massasi
my q,(0.22)=1.897m, bo‘lib, u Puzniak et al. [9] ishida
topilgan zaryad tashuvchisi massasi 1.9m, va Vishik et al.
[15] ishida topilgan zaryad tashuvchisi massasi 1.97m,
tajriba natijalari bilan mos. Mavjud tajribaviy ma’lumotlar
va hisoblash natijalarini tahlil gilib quyidagi xulosaga
kelamiz: 1-rasmda ko‘rsatilganiday T.(8) maksimumining
m,, (6) minimumiga mos kelmasligini, m, (&) va my, q,(5)
minimumlarining o‘zaro mos kelmasligi hamda m,, 4, (6)
ning Hg-1201 O*O° sohasida kislorod miqdori ortishi bilan
ortishi Hg-1201 kuprati kristall panjarasining kvazi-2D
bo‘lishi natijasida kristall panjara oddiy katagi hajmi V(&)
va massa anizotropiya koeffitsiyent y,,(6) ning kislorod
miqdoriga o‘ziga xos tarzda bog‘ligligining oqibatidir.
Xulosa. Biz ushbu magolada Hg-1201 kupratida zaryad
tashuvchisi massasining kislorod miqdoriga bog‘liqligini
YuHOO* likning bipolaron modeli negizida o‘rgandik.
Bunda, Hg-1201 kupratida zaryad tashuvchisi (bi)polaron
va kuprat O‘O* bipolaron suyuqligining o‘taoquvchanligi
natijasi deb qaraladi. O‘O‘ KH esa bipolaron suyuqlik
o‘taoquvchanlik KH ning o‘zidir. Ammo magqolada biz
yetarli aniqlikda va asoslangan holda o‘taoquvchanlik KH
ni bipolaronlar ideal gazi BEK haroratiga teng deb oldik.
Oxirgi harorat esa Hg-1201 kupratinng tajribada topilgan
T.(6) ga tenglashtirib (1) formulaga muvofig 3D polaron
massasi m, () topildi. Bunda, T,(5) va V,(8) bog‘liglik
inobatga olindi. Undan keyin, massa anizotropiya
koeffitsiyenti y,,(8) ning kislorod miqdoriga bog‘ligligi
inobatga olinib, 2D polaron massasi m,,,(8) ning
giymatlari  hisoblandi. Hisoblash natijalari T.(6)
maksimumining m,(8) minimumiga mos kelmasligini
ko‘rsatdi. Shu bilan birga, LSCO va YBCO kupratlarida
kuzatilgani kabi, O‘O‘ sohasida Hg-1201 Kkupratida
m,, q,(8) Kislorod migdori ortishi bilan ortishi topildi. 2D
polaron massasining bunday o‘sishi massa anizotropiya
koeffitsiyent y,,(6) ning kislorod miqdoriga o‘ziga xos
tarzda bog‘ligligining ogibati ya’ni eksponentsial kamayishi
ekanligi ko‘rsatildi. Hisoblangan massa giymatlar tajribada
topilgan natijalarga kislorodning optimal giymatida mos
keladi. Maqolada qo‘llanilgan tadqiqot metodikasi boshqa
kupratlarda zaryad tashuvchining kislorod migdoriga
bog‘ligligini o‘rganishda ham qo‘llanilishi mumkin.
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Tayanch so‘zlar: FGSM, YOLOV5, PGD, Faster R-CNN, ResNet18, CNN.

Rezyume. Ushbu tadgigotda konvolyutsion neyron tarmoglarga asoslangan obyekt aniglash tizimlari, xususan,
YOLOvV5 modeliga garshi adversarial hujumlar samaradorligi o‘rganildi. Hujum usullari sifatida Fast Gradient Sign
Method (FGSM) hamda uning takomillashtirilgan variantlari (Iterative FGSM va PGD) qo‘llanildi. ResNet18 modeli
yordamida hosil gilingan adversarial perturbatsiyalar asosida original rasm va hujumga uchragan rasmning obyekt aniglash
natijalari solishtirildi. Natijalar shuni ko‘rsatdiki, hatto kichik miqdordagi shovqin ham obyekt aniqlash modelini sezilarli
darajada chalg‘itishi mumkin. Adversarial hujumlar sun’iy intellekt modellarining, aynigsa chuqur o‘rganishga asoslangan
tasvirni tanish tizimlarining asosiy zaifliklaridan biri hisoblanadi. FGSM va PGD kabi hujumlar model kirishini kichik
perturbatsiyalar orqali o‘zgartirib, modelni noto‘g‘ri klassifikatsiya qilishga majbur giladi.

Kiaruessie ciioBa: FGSM, YOLOV5, PGD, Faster R-CNN, ResNet18, CNN.

Pe3ome. B naHHOM HcCiieZIOBaHUM OBUIM M3y4eHBI CHCTEMbI OOHApy>KeHHS OOBEKTOB, OCHOBAaHHbBIE Ha CBEPTOUYHBIX
HEHPOHHBIX CETSIX, B YACTHOCTH (P PEKTUBHOCTH aBEPCAPHATIBHBIX aTak MpoTuB Moaenn YOLOvS. B xauecTBe MeTo0B
ataku Obutn npumeHensl Fast Gradient Sign Method (FGSM) u ero ycoseprieHcTBoBaHHbIe BapuaHThl (Iterative FGSM u
PGD). AnBepcapmanbHble BO3MYILIEHHS, CT€HEPHPOBAaHHBIE C HCIIONB30BaHMEeM Moaenu ResNetl8, mpumensimch s
CpaBHCHUSA PE3YJIbTATOB O6Hapy>KCHI/I$[ 00BEKTOB Ha HUCXOOJHOM I/I306pa)KeHI/II/I Hu Ha I/1306pa)KGHI/II/I, NOoJABCPruieMcsd aTake.
PeSy.]'ILTaTLI IIOKa3aJid, 4TO JaXeE HEOOJIBIIOE KOIHUYECTBO mryMma MOXCET CYHICCTBCHHO BBCCTHU B 3a6J'Iy>KZ[€HI/IC MOJCJIb
O6Hapy>I(€HI/I$I 00BEKTOB. A,I[BepcapI/IaJ'IBHHe aTaKu SABJIAOTCA O,Z[HOf/i U3 OCHOBHBbIX y;[3BPIMOCT€I>i MO,I[eJ'ICI\/'I HCKYCCTBCHHOTI'O
HWHTCIIIICKTA, 0COOEHHO CHCTEM pacno3HaBaHus I/I306pa)I(€HI/II71, OCHOBAaHHBIX Ha FJ'Iy6OKOM O6y‘I€HI/H/I. Takue aTakKH, Kak
FGSM u PGD, m3MeHAI0T BXOIHBIC TaHHBIE MOJICIH C TIOMOIIHIO HEOOIBITNX BO3MYIICHUH, 3aCTaBIISISI MOJICNb BEITIOHATh
HEKOPPEKTHYIO KJacCH(UKAIIHIO.

Key words: FGSM, YOLOV5, PGD, Faster R-CNN, ResNet18, CNN.

Summary. In this study, object detection systems based on convolutional neural networks were investigated,
particularly the effectiveness of adversarial attacks against the YOLOV5 model. As attack methods, the Fast Gradient Sign
Method (FGSM) and its improved variants (lterative FGSM and PGD) were applied. Adversarial perturbations generated
using the ResNet18 model were used to compare the object detection results of the original image and the attacked image.
The results demonstrated that even a small amount of noise can significantly mislead an object detection model.
Adversarial attacks represent one of the major vulnerabilities of artificial intelligence models, especially deep learning—
based image recognition systems. Attacks such as FGSM and PGD modify the model input with small perturbations,
forcing the model to produce incorrect classifications.

Kirish. So‘nggi yillarda chuqur o‘rganish (Deep Shu bilan birga, chuqur o‘rganish modellarining
Learning) asosidagi obyekt aniglash tizimlari kompyuter adversarial  hujumlarga  nisbatan  zaifligi  dolzarb
ko‘rish  sohasida  yuqori  samaradorlikka  erishdi. muammolardan biri hisoblanadi. Adversarial hujum — bu
Aynigsa, konvolyutsion neyron tarmoglarga (CNN)  model kirish ma’lumotlariga juda kichik, inson ko‘zi bilan
asoslangan arxitekturalar, jumladan YOLOV5 real vagt  deyarli sezilmaydigan perturbatsiya qo‘shish orqali modelni
rejimida yuqori aniglik va tezkorlikni ta’minlay olishi bilan  noto‘g‘ri qaror qabul gqilishga majbur qilish usulidir.
ajralib turadi. Bunday modellar video kuzatuv, sanoat Amaliy jihatdan bu holat obyektni noto‘g‘ri aniqlash,
nazorati, biometrik autentifikatsiya hamda avtonom  klassifikatsiya xatolari yoki aniglash ishonchliligining
transport tizimlarida keng qo‘llanilmoqda. Ushbu sohalarda  keskin pasayishiga olib kelishi mumkin. Xususan, gradient
modelning ishonchliligi va barqgarorligi muhim ahamiyat asosidagi hujum usullari, masalan, Fast Gradient Sign
kasb etadi. Method (FGSM) va Projected Gradient Descent (PGD)
T A —————
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model parametrlarining sezgirligidan foydalanib, samarali
chalg‘ituvchi shovqinlar hosil giladi.

Obyekt aniglash tizimlarida adversarial tahdidlarning
mavjudligi real tizimlar xavfsizligiga bevosita ta’sir
ko‘rsatadi. Masalan, kuzatuv tizimida inson obyektining
aniqlanmasligi yoki noto‘g‘ri aniqlanishi jiddiy xavfsizlik
muammolariga sabab bo‘lishi mumkin. Shuning uchun
obyekt aniglash modellarining adversarial sharoitdagi
bargarorligini eksperimental baholash va ularning zaif
tomonlarini aniglash muhim ilmiy va amaliy vazifa
hisoblanadi.

Mazkur tadgigotning magsadi — konvolyutsion neyron
tarmoglarga asoslangan obyekt aniglash modeli, xususan
YOLOV5 ning adversarial  hujumlarga  nishatan
bargarorligini  baholashdir.  Tadgigotda  adversarial
perturbatsiyalar ResNet-18 modeli yordamida generatsiya
gilinib, tasvirlarga FGSM va PGD usullari orqali
go‘llaniladi hamda original va hujumga uchragan tasvirlar
natijalari o‘zaro solishtiriladi.

Adabiyotlar tahlili va metodologiya. Mazkur
tadgiqotda obyekt aniglash modeli sifatida YOLOvV5
tanlandi. Ushbu model real vaqgt rejimida yugori aniglik va
tezlik ko‘rsatkichlariga ega bo‘lgan bir bosgichli (one-
stage) detektor hisoblanadi. Adversarial perturbatsiyalarni
generatsiya qilish uchun esa tasvirlarni Kklassifikatsiya
giluvchi chuqur konvolyutsion neyron tarmoq ResNet-18
modelidan foydalanildi. Model ImageNet ma’lumotlar
bazasida oldindan o‘qitilgan (pre-trained) vaziyatda
ishlatildi.

Tadgiqot arxitekturasi ikki bosgichdan iborat:

1. Tasvirga adversarial shovgin generatsiya qilish.

2. Olingan adversarial tasvirni obyekt aniglash
modelida sinovdan o‘tkazish va natijalarni solishtirish.

Ushbu hujumni amalga oshirish quyidagi natijalar orgali
tekshirildi va amalga oshirildi.

ResNet18 modelidan foydalanib FGSM yordamida
tasvirga adversarial shovqin qo‘shiladi. Natijada modelning
oldingi to‘g‘ri prediksiyasi o‘zgaradi. Maqsad — hujumning
samaradorligini baholash va himoya mexanizmlarini taklif
qgilish.

Tadgiqotda ResNetl8 (ImageNet) 1000 sinfli
pre-trained CNN modeli ishlatiladi. Modelning birinchi
prediksiyasi real tasvir bo‘yicha olinadi.

FGSM quyidagi formula asosida ishlaydi:
Xaav = X + € * sign(V, J (6, %,9))

Bu yerda:

X — original rasm,

€ — shovgin miqgdori,

V, ] — yo‘qotish funksiyasi gradienti,

sign( ) — belgini gaytaruvchi funksiya.

Dastur ishlash jarayoni quyidagi
oshirildi:

1. ResNet18 model y
nodel = 1 B

tartibda amalga

uklanadi (1-rasm).

1-rasm. ResNet18 model yuklanishi

Rasm o‘lchami 224x224 ga keltiriladi.
Modelga berilib normal prediksiya olinadi.
Loss funksiyasi orgali gradient hisoblanadi.
5. FGSM qo‘llanib shovqinli rasm (adv_image)
yaratiladi (2-rasm).
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2-rasm. FGSM qo’llanilishi
6. Adversarial rasm gayta modelga beriladi(3-rasm).

3-rasm. Yolo model va undan natija olinishi

7. Normal va hujumdan 39eying natijalar solishtiriladi

Muhokama va natijalar.

Natijalarni ~ vizual  ko‘rinishda
quyidagicha amalga oshdi (4-rasm).

dastur  natijalari

4-rasm. Asl tasvirning YOLO natijasi
Tasvirda ko‘rinib turibdiki bu yerda YOLO insonni
aniglayapti va 93% aniglikda. Adversarial rasmni huddi shu
modelda aniqglaydigan bo’lsak 30% inson ekanligini
korsatyapti (5-rasm).

5-rasm. Adversarial o ‘zgartirilgan rasm

Adversarial hujumlar real tizimlar uchun xavf
tug‘diradi. Modellarni himoyalash uchun ko‘p bosqichli
yondashuv — eng samarali usul hisoblanadi.

Ushbu ishda tasvirlarni klassifikatsiya qgiluvchi
ResNet18 modeli ustida FGSM (Fast Gradient Sign
Method) asosida adversarial hujum amalga oshirildi.
Rasmga inson ko‘zi tomonidan sezilmaydigan, ammo
model uchun ahamiyatli bo‘lgan gradient yo‘nalishidagi




kichik shovqin qo‘shish orqali modelning prediksiyasi
o‘zgartirib yuborilishi kuzatildi. Bu usul orqali yaratilgan
adversarial rasm model tomonidan noto‘g‘ri klass
tanlanishiga olib keldi, bu esa chuqur o‘rganish
modellarining adversarial ta’sirlarga juda sezgirligini
ko‘rsatdi.

Natijalar ~shuni ko‘rsatdiki, hatto juda kichik
o‘zgarishlar (epsilon = 0.06) ham modelni chalg‘itib, to‘g‘ri
klassifikatsiya gila olmaydigan holatga olib keladi. Bu esa
real hayotda video kuzatuv, biometrik xavfsizlik, avtopilot
tizimlari va tibbiy diagnostika kabi ko‘plab sohalarda
chuqur o‘rganish modellarining ishonchliligi va xavfsizligi
bilan bog‘liq jiddiy muammolarni keltirib chiqaradi.

Adversarial hujumlarning asosiy sababi — neyron
tarmoqlarning kirish ma’lumotlaridagi past darajadagi
matematik o‘zgarishlarga sezgirligi va ularni «inson
ko‘rmaydigan» shaklda o‘zgartirish mumkinligidir. Ushbu
tajribada modelni alday olgan shovqginlar tasvirning vizual
sifatini sezilarli darajada o‘zgartirmagan bo‘lsa-da, u
modelning qaror gabul qilish jarayoniga kuchli ta’sir
ko‘rsatgan.

Adversarial hujumlarning oldini olish va modelni
mustahkamlash uchun quyidagi himoya choralaridan
foydalanish tavsiya etiladi:

1. Adversarial Training (eng samarali usul).

Ilim ham jdamiyet. e2.2026

Modelni o‘qitishda adversarial rasm va original rasmni
birgalikda qo‘llash.

Model hujumga barqaror bo‘lib qoladi.

2. Input Transformation Defense.

Kirish tasvirini o‘zgartirib, shovqinni yo‘qotish:

+ Gaussian blur

 Median filtering

+ JPEG compression

« Bit-depth reduction (feature squeezing)

» Random resize + padding

Bu usullar adversarial signallarni zaiflashtiradi.

3. Gradient Masking / Obfuscation.

Modelning gradientini yashirish yoki buzish orgali
hujumchi to‘g‘ri yonalishni topolmaydi.

Bir nechta modelni birgalikda ishlatish — bitta modelga
qarshi bajarilgan hujum boshqasiga ta’sir qilmay qolishi
mumkin.

Xulosa. Ushbu tadqiqot shuni ko‘rsatdiki, chuqur
o‘rganish modellarida adversarial tahdidlar mavjud bo‘lib,
ular tizim ishonchliligini sezilarli darajada kamaytiradi. Shu
sababli har ganday real tizimda AI modellarini qo‘llashda
adversarial hujumlardan himoya qilish bo‘yicha chora-
tadbirlarni joriy etish juda muhimdir. Himoya choralarini
qo‘llash modelning ishonchliligini oshiradi va uni turli
xavfsizlik xatarlaridan himoya giladi.
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Tasanu cy3nap: epHuHr MacodagaH 30HIIAHUINM, MYITHUCIEKTpall TacBUpJap, MabIyMOTIApHM IacTia0Ku Kaiita
WILIAII, BETEeTallMOH HHIeKcnap, EVI, atmocdepa koppekiusicn, 3KCTIEPT TUIUMIIAPH, TCONH(POPMAIIMOH TEXHOJIOTHSIIIA.

Pe3iome. MaKOJ’Ia,Z[a MaCO(I)a,Z[aH 30HUIAIl MAbJIYMOTJIAPUHU TaxXJIWJI KWJIWIITa MS‘/J'I)KaJ'IJ'IaHFaH OKCIIEPT TU3ZUMU
TapkuOuaa QoiganaHuI yqyH Mnuiad YMKWITaH MYJITUCIIEKTP CyHBHMH UYIJall TaCBHPJIAPUHM JaciadKu KalTa MIiam
MOJIyJTUHH SPATHII Ba aMaira OIIUPHUII Macajajapy KypuO YMKmiIaad. Yoy MOIyNb OONUIAHFUY MabIyMOTIAPHH TYIIHK
KaliTa WIDIAIl [UKIAHA TabMAHIAHAA. AWHHUKCA, YCUMIMK KOIUIAMHHHMHT XOJIATHTa, XYCYCaH XJIOPOQIIIT MHKIOPUTA
IOKOpH Cce3rupiuKkka sra 6ynaran EVI Bereranmon mHaekcnapu xucobmnamra anoxujaa ypTu0op Kapatwirad. [lyHuHraexk,
MOIyNTb apPXWUTEKTypacH KOHBelep EHNOIIYBH acocuaa Kypwiran OymmO, Oy KaTTa XaXUMIArd CYHBHHA WYJIaII
TAaCBUPJIApHU KaﬁTa uiuramaa MOAYJUIHK, MaCLHTa6JIaHYB‘IaHJ'II/IK Ba 6apKapOpJ'II/IKHI/I Ta”bMPIHJ'Iaﬁ,I[PI. Amanra OLIUPHIIT
KapaHuma XUCOOMANUIAPHU ONTUMANAmTUpuil, uryHuHraek PostgreSQL/PostGIS reodasosuii mMasmymarnap 6Gaszacu
OWJIaH MHTETpaIHsl Macalalapy XaM Ky3/1a TYTHITaH.

KiaroueBble ciaoBa: AUCTAHIITMOHHOC 30HAUPOBAHUC 36MJ’II/I, MYJIbTUCIICKTPAJIbHBIC I/1306pa)KGHI/I$I, npeaBapuTebHas
o0paboTKka JNaHHBIX, BereTallMOHHBIE HHAECKCH, EVI, arMocdepHas Koppekuus, OSKCHEPTHBIE  CHUCTEMBI,
FCOI/IH(I)OpMaI_lI/IOHHble TCXHOJIOTHH.

Pesrome. B cratbe paccMaTpuBaeTcs pa3pa0OTKa HW  peanmu3alisi MOIYJIS —IIPEABAPUTEIBHON  00paboTKH
MYJIbTUCICKTPAJIBbHBIX CITYTHUKOBBIX I/I306pa)I(CHI/II>'I IporpaMMHOTO o6ecnequI/m, MPEAHA3HAYCHHOTO JJIA MCIIOJIb30BAHUA
B COCTaBEC BKCHGpTHOﬁ CHUCTEMbI aHaJIM3a JAHHBbIX JUCTAHIHUOHHOT'O 30HAUPOBAHUSA 3EMJIU. Z[aHHBII)‘I MOAyJIb obecrieunBaer
TOJIHBIN UKIJI npeoﬁpa30BaHI/m HUCXOJHBIX MAaHHBIX. Oco0oe BHUMaHHE YACJICHO BBIYUCICHUIO WHJICKCOB EVI, KOTOpbIC
o6na)1a}0T BBICOKOM YYBCTBUTCJIBHOCTBIO K COCTOSHUIO PACTUTECIBHOIO IIOKpOBa, B 0COOEHHOCTH COACPIKAHUTO
XJ'IOpO(l)I/IJ'IJ'[a. Taxke cTout OTMETHUTDb, YTO APXUTCKTYpa MOAYJIA MOCTPOCHA HAa OCHOBE KOHBeﬁepHOFO noaxoJa, Kotopas
obecrieunBaeT MOJYJIBHOCTh, MAacIITaA0MPYEeMOCTh M YCTOMYMBOCTH OOpabOTKH OOJBIIMX OOBEMOB CITyTHUKOBBIX
n3o00pakeHnid. Peanmu3amys BKIIOYa€T ONTUMH3AINIO BEIYUCICHHH, a TaK)Ke MHTETPALHMIO C T€ONPOCTPAHCTBEHHONW 0a30i
nmaHHbIX PostgreSQL/PostGIS.

Key words: Earth remote sensing, multispectral imagery, data preprocessing, vegetation indices, EVI, atmospheric
correction, expert systems, geoinformation technologies.

Summary. This article examines the development and implementation of a preprocessing module for multispectral
satellite imagery as part of a software system intended for use within an expert system for Earth remote sensing data
analysis. The proposed module provides a complete transformation pipeline for raw input data. Particular attention is paid
to the calculation of the Enhanced Vegetation Index (EVI), which demonstrates high sensitivity to vegetation condition,
especially chlorophyll content. It should also be noted that the module architecture is based on a pipeline approach,
ensuring modularity, scalability, and robustness in the processing of large volumes of satellite imagery. The
implementation includes computational optimization as well as integration with a geospatial PostgreSQL/PostGIS database.
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Beenenune. CoBpeMEHHbIC 33Ja9d MOHUTOPHHTA ITOYBBI
TpeOYIOT MNPUMEHEHHMsS  HHTC/UICKTYAIbHBIX  METOZOB
00pabOTKM  JaHHBIX AWCTAHIMOHHOTO  30HIMPOBAHUS
3eMiid. MyJbTHCHIEKTPAJIbHBIC CITyTHUKOBBIE M300paKeHHs
SBISIOTCS.  OOHAM W3  Hambojee  HMH()OPMATHBHBIX
HCTOYHHMKOB MPOCTPAHCTBEHHO-BPEMEHHOH MH(OpMaLuu o
COCTOSIHUM 3€MHOM MOBEPXHOCTH, OJHAKO UX 3((EKTUBHOE

HCIOJIB30BaHUE HEBO3MOKHO 6e3 KaueCTBEHHOMN
MpeaBapuTeIbHON  00paboTku. PammoMerpuyeckue U
aTMoc(epHbIe HCKaXKEHUS, 00JIaYHOCTb, OlINOKHU

TEOTNPUBSI3KH U PA3IUYUS MEXKIY CEHCOpPaMH CYIIECTBEHHO
CHUXAIOT TIOCTOBEPHOCTH MOCIEAYIOLIETO aHAIN3A.
Lenbio MaHHOTO WCCIEOOBAaHUS SBISIETCS pa3paboTka

MOIyNsl  TpeNBapUTENbHON  00paboTkm W pacuéra
BEreTAallMOHHBIX  HHAEKCOB,  HMHTETPHPOBAHHOTO B
ApXUTEKTypy OKCIEPTHOM CHUCTEMBl aHalu3a JaHHBIX
JUCTaHIMOHHOTO 30HAMPOBaHMA 3€MIIM  Ha NpHUMEpeE
Hykycckoro  pailiona. B paMmkax  uccCleIOBaHHs
peaar30BaHbl METObI PaTUOMETPUUYECKON U aTMOC(hepHOI
KOPPEKIHH, MacKUpPOBaHUS 0011a4HOCTH,

ONTUMHU3UPOBAHHBIE AITOPUTMBI pacyéra HHICKCOB U
MeXaHHU3MBI 00pabOTKK OOJBIIMX CIEH, YTO 0OecrneynuBaeT
YCTOMYMBOCTH M MacIITAOUPYEMOCTb PELICHUS.

Metoabl. Mozaynb npeaBapuUTENbHOH 00pabOTKH |
pacuéTa BETETALlMOHHBIX HHJEKCOB SBIAETCS KPUTHUECKU

BOXHBIM  KOMIIOHEHTOM  MPOrPaMMHOIO  KOMILIEKCa,
00ecIeYnBaIOIIUM TpaHCchOpMaLHIO MCXOIHBIX
MYJIbTUCTIEKTPAIBHBIX W300pakeHUH B KaJHMOpUpPOBAaHHbBIE
JlaHHBIE, TPUTOJHBIE JUIA IPUMEHEHHS MEXaHu3Ma

JIOTUYECKOTO BBIBOJA HKCIEPTHOH cucTeMbl. KadecTBo
paboOTBl 3TOr0 MOAYJIS HEMOCPEACTBEHHO BIHMACT Ha
JIOCTOBEPHOCTh Pe3yJbTAaTOB KJIACCU(HUKALUK, TTOCKOJIBKY
Jto0bIe MOTPEIHOCTH U apTeakThl, BHECEHHbIE Ha JTarle
NpeIBapUTEIbHON 00pabOTKH, PACIPOCTPAHSIOTCS Ha BCe
MOCIEYIOLINE CTAMU aHaIn3a.

@OyHKIMOHAIBHOCTh MOJYJISl OXBAThIBAET MOJHBIN [IUKIT
npeoOpa3oBaHus JaHHBIX OT 3arpy3KH HCXOAHBIX (ailoB
CITyTHUKOBBIX CHHUMKOB 10 (bopmMupoBaHus
HOPMAaJIM30BaHHBIX 3HAYCHUIl BEreTALMOHHBIX HWHICKCOB
EVI, GNDVI u CVI. Moaynp paszpaboTaH ¢ yd4eToMm
creuu(UKN JAaHHBIX Pa3IMYHBIX CIYTHHKOBBIX ILIaThopm
Takux, kak Landsat-8/9 wu Sentinel-2, aBTOMaTHYECKH
OIpesieNsieT XapaKTePHCTUKH CEHCOPOB M IPHMEHSET
COOTBETCTBYIOIIME TapaMeTPhl 00padOTKH.

ApPXUTEKTypa MOAYJSA TpeIBapUTENbHON 00pabOTKH.
Monyie TOCTPOSH Ha OCHOBE KOHBEHEPHOW apXHTEKTYpHI,
IJie JaHHBIE IOCIIEA0BATENFHO IPOXOJAT Yepe3 HENouKy
00paboTYMKOB, KaXAbId W3  KOTOPBIX  BBITIOJHSET
crienupuIecKyro oTIepaIuio Tpa"copmarum.
LleHTpaJIbHBIM 3JIEMEHTOM apXWUTEKTYPHI SBISETCS KJacc
PreprocessingPipeline, KoOpIMHUpYIOUIMH  BBINOJHEHHE
MOCTIeIOBATENBHOCTH 3TanoB o0padotku [1, 2].

Knacc SceneLoader oTBewaer 3a 3arpy3Ky HCXOIHBIX
MYJIbTUCTIEKTPAIBHBIX JaHHBIX U3 PA3JIMYHBIX UCTOYHUKOB:
JIOKJILHON ()aliJIOBOM CHCTEMBI, CETEBBIX XPAaHWIMUIL WU
HEMOCPEJCTBEHHO M3 KAaTallOrOB CITyTHUKOBBIX JIaHHBIX.
3arpy34MK aBTOMATHYECKH HICHTH(GHUIMPYET THI JaHHBIX
Ha OCHOBE CTPYKTYphl (DailIoB M MeTaJlaHHbBIX, U3BJICKAET
HEOOXOAMMbIE  CIEKTpaJibHbIE  KaHAlbl W CO3/aeT
eIMHOOOpa3HOe BHYTpPEHHEE IPEJCTaBICHHE B BHJIC
MHOromMepHoro maccuBa NumPy c¢ pasmepnocThio. [lms
spdektuBHOii  paboTel ¢ OombmuMu  Qaiinamu
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WCTIONIB3YETCSl  JIGHWBash 3arpy3ka depe3 OHONIHOTEKY
Rasterio, mos3BossilOmas CYUTHIBATH JAaHHBIE 10 Mepe
HEOO0XOIUMOCTH OJIoKaM¥ (PUKCHPOBAHHOTO pa3Mmepa.

Kmace AtmosphericCorrector peanmsyeT KOPPEKIIHIO
aTMoc(epHBIX 3(P(EKTOB, HCKAKAIOMHUX CIIEKTpaIbHBIC
XapaKTepUCTUKH OOBEKTOB Ha 3¢MHOH OBEPXHOCTH.
PeanmmzoBanbl J1Ba MeTola aTrMOC(EpHOH KOPPEKLHUH:
YIPOIIEHHBIH METO]] BBIYUTAHUSI TEMHOTO OOBEKTa U METOJ]
npeoOpa3oBaHusi K OTPaXaTeJIbHOW CIIOCOOHOCTH Ha
noBepxuoctu (¢ amrm., Surface Reflectance, SR) c¢
ucmons3oBanueM Moaenau 6S (¢ anrm., Second Simulation
of the Satellite Signal in the Solar Spectrum) [3, 4].

Metox DOS ocHOBaH Ha MPEINOIO0KECHNAH, YTO B CICHE
CYIIECTBYIOT OOBEKTHI C HYJIECBOH WM OMM3KOH K HYIIO
HUCTHHHOW OTpakaTeIbHOU CITIOCOOHOCTHIO, a HabIogaeMas
HEHYyJeBas OTpakaTelbHas CIOCOOHOCTh TaKHX OOBEKTOB
oOycnoBneHa armochepHbIM paccesHueM. Koppexuus
BBIIIOJIHACTCS ~ MYyTEM  ONPEIEICHHS  MHHUMAIBHOTO
3HAUEHHs] OTPAXKATEIbHOW CIOCOOHOCTH B KaXJIOM KaHaje
M BBIYMTAHUS 3TOTO 3HAUYEHMS M3 BCEX ITMKCEJIEN KaHaa:

Pcorrected = PT0A — Pmin

I€ Pmin — MUHAMQJIBHOE 3HAYCHHE OTpPAXKaTEIbHOU
CIOCOOHOCTH, MHTEPIPETUPYEMOE KaK BKJaJ aTMochepsbl.
Hecmotpst Ha ympornenHocTh, MeTon DOS obecreunBaet
npueMieMble  pe3yibTaThl Uil OOJBLIMHCTBA THIIOB
naHAmadToB M IpPUMEHSETCS 1O YMOJNYaHHIO TpU
OTCYTCTBUM JAeTalibHOW WH(opManuu 00 aTMochepHBIX
YCIOBHSAX.

Bbonee TouHas KOPpPEKIHsS C HCIIOIB30BAHHEM MOJCIH
6S TtpeOyer wuHpOpPMANIUK O COACPKAHUH adPO30IeH,
BOJSJHOTO Tapa M JPYrHX aTMoc(epHBIX IapaMeTpoB.
Monyne  wHTerpHpoBaH ¢ OumbOmmorexoir  Py6S,
npenoctasiitoniei Python-untepdeiic k monmemu 6S. Ilpu
HaJIMYMH JaHHBIX O BUAMMOCTH aTMOC(epbl M a3p0o30JIbHOM
ONTHYECKOH TONIIMHE BBIMOIHACTCS TOJNHAs aTMoc(epHas
KOPpPEeKIIMsI C  Yy4eTOM  TeOMETpHUH  HaOJIIOJeHHUS,
reorpauueckoro MOJOXEHHS W BPEMEHH CBEMKH.
PesynpratoM sBIISETCS OTpakaTenbHas CIIOCOOHOCTH Ha
YPOBHE TOBEPXHOCTH, CBOOOJHAs OT aTMOC(EpHBIX
UCKa)XEHUII M ONTHMAalbHas IJIs pacdeTa BereTallMOHHBIX
WHJIEKCOB [5, 6].

Knace GeoreferencingValidator TpoBepsieT
KOPPEKTHOCTh Teorpauyeckoi NMpUBSA3KN AAHHBIX U TIPH
HEOOXOIMMOCTH BBITIOJIHSET UX TPAHC(HOPMALHUIO B EIHHYIO
crcTeMy KoopJIuHaT. Bee pacTpoBbie ciion poBepsitoTes Ha
COTJIACOBAHHOCTh MPOCTPAHCTBEHHOTO  pa3pelIeHus,
CHUCTEMBI ~KOOpAWHAT W TpaHUI TOKpbITHA. llpn
00HapyKEHNH HECOOTBETCTBHH BBIIIOHACTCS PETPOSKIINS
C WCIONB30BAaHMEM MeTola Ommkaimiero cocema s
COXpaHEHMs  HUCXOAHBIX  3HAYCHUM  INUKcened WM
OWIMHEHHOW  WHTEepNOJAIUUA s Ooyee  TIAAKUX
pe3ynbTaToB. Banmupatop Taxke NpoBepseT HalIU4Me
KOPPEKTHOM  reoTpaHcopMamuu | LIEJIOCTHOCTh
IMPOCTPAHCTBEHHBIX METaJaHHbIX [9, 10].

Peanuzanuss  pacyé€ra  BEreTallMOHHBIX  HHIEKCOB.
Mopaynp pacuéra BereTallMOHHBIX MHIEKCOB MOCTPOEH Ha
NPUHIUIIAX BEKTOPU30BAHHBIX BBIYHCIICHUH,
00ecTieynBaroImnX BBICOKYIO MPOM3BOJUTEIHHOCTD
00pabOTKM  MHOTOMWMJUTMOHHBIX ~ MAacCHBOB  JaHHBIX.
LleHTpasIbHBIM KOMIIOHEHTOM SABTISETCSA KJ1acc
VegetationIndexCalculator, mnpemocTaBusIONINA  eIUHBINA
uHTep(deiic AT BEIYUCICHNUS PA3IUIHBIX HHIEKCOB.
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Pacuér wunnmekca EVI (c anrn., Enhanced Vegetation # OOpaboTka geneHUs Ha HOJIb W HEIOMYCTUMBIX
Index) peammsoBan B kmacce EVICalculator cormacHo — 3HadYeHWA
cragaptHoit popmyie MODIS: with np.errstate(divide="ignore', invalid="ignore"):
EVI=G x (NIR — RED) evi = G * np.where(denominator !'= 0, numerator /
(NIR + Cy X RED — C; X BLUE + L) denominator, 0)
IJIe CTaHIaPTHBIC KOAPPUIUEHTHI COCTABISIOT: G = 2.5, # Orpannuenue nuanasona [-1, 1]
ko3p¢unment ycmnenms, C, = 6.0, C; = 7.5 evi = np.clip(evi, -1.0, 1.0)
KodQuUIUEeHTH Koppekuuu a’poszoneir, L = 1.0, return evi
koo durmeHT koppekiun pona mousel. Ha puc.1. mokasan 3akarouenne. B nmanHod pabore pazpaboTaH MoOIyJb
pacuér munexca EVI Ha mpumepe MynbTHCICKTPalbHBIX — mpemBapUTeIbHON 06paGOTKH M pacuéTa BereTallHOHHBIX
naeHbex Hykycckoro paiionna [6]. WHJEKCOB, TPEJHA3HAYCHHBIH [UIi UCMHOJb30BAaHUS B
Y MHTEJUICKTyaIbHBIX cucTeMax aHam3a JTAHHBIX
o TUCTAHIIMOHHOTO 30HAMPOBaHUSA 3eMii. Peamm3oBaHHBIN

moaxox oOecrednBaeT TOJHBIM [UKI TMPeoOpa3oBaHUS
MYJIBTHCIICKTPATBHBIX CITyTHUKOBBIX H300paXeHHH — OT
3arpy3Kd M KaIHOpOBKH 10 (OPMHUPOBAHUS WH(POPMATHUB-
HBIX HHAEKCOB PACTHTEIEHOCTH.

MonynbHas apXUTEKTypa, HCTIOJIb30BaHUC
ONTUMU3UPOBAHHBIX BBIYHCIIUTCIIbHBIX METOAO0B u
NoJJiep)KKa 00pabOTKM OONBIIMX CIEH TapaHTHPYIOT
MacIITabupyeMocTb U  yCTOMYMBOCTH NPOrpPaMMHOIO
KOMILJICKCA. HOHy‘IeHHLIe PE3YJIbTAaThl NOATBECPIKIAAIOT, YTO
paccuntanHele uHAEKCH EVI, o0namaioT  BBICOKOH
CTaOMIBHOCTBI0O W  TPUTOAHBI  JUISL  TIOCIEAYIOIIETO
NPUMEHEHHsT B  MEXaHM3Max JIOTHYECKOTO  BEIBOJA
AKCHEPTHHIX CHCTEM.

PaspaboTaHHbIil MOIYTTH MOXKET OBITH HCIIONB30BAH IS

Puc. 1. nokasan pacuém unoexca EVI na npumepe
Myrbmucnekmpanbhbix 0annvix Hyxkycckozo paiionna

Peannszanmsa ucnonssyer NumPy s BeimonHenus — 3adad 9KOJIOrM1€CKOro MOHUTOPHHTQ, aHanmusa
HO3JIEMEHTHBIX OHEpaLHil HaJl MACCUBAMM: arpoylaHImapTOB M OLEHKH COCTOSHHSA pPACTUTEIHHOTO
def calculate_evi(nir, red, blue, G=2.5, C1=6.0, C2=7.5, HOKpOBa, a TaKXKe CIYKHT OCHOBOH /s JalbHEHIIEro
L=1.0): pa3BuTHUsA HMHTEJJICKTYaJIbHBIX reorMH(pOPMAaIIHOHHBIX
numerator = nir - red cucteM u 0a3 3HaHMK B 00JAaCTH JIUCTAHIIMOHHOI'O
denominator = nir + C1 *red - C2 * blue + L 30HAMPOBAHUS 3EMIIH.
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IXTISOSLAShTIRILGAN TA’LIM MUASSASALARINI BOShQARISh SAMARADORLIGINI
TA’MINLAShDA SUN’TY INTELEKT MEXANIZMLARINI TAKOMILLAShTIRISh
Ubbiyev Alisher Tairovich — rektor
Ajiniyoz nomidagi Nukus davlat pedagogika instituti

COBEPIIEHCTBOBAHUE MEXAHHU3MOB UCKYCCTBEHHOT'O UHTEJIJIEKTA
B OBECIHEYEHUU D®PEKTUBHOCTU YIIPABJIEHUSA CIENUAJIU3UPOBAHHBIMUA
OBPA30BATEJIbHBIMU YUPEXJIEHUSIMUA
Yo60ueB Annmep TanpoBuy — pexmop
Hyxycekuii 2ocyoapcmeennulii nedazo2uieckuil UHCmumym umenu Axicunusaza

IMPROVING ARTIFICIAL INTELLIGENCE MECHANISMS TO ENSURE MANAGEMENT
EFFICIENCY IN SPECIALIZED EDUCATIONAL INSTITUTIONS
Ubbiyev Alisher Tairovich — Rector
Nukus State Pedagogical Institute named after Ajiniyaz

Tayanch so‘zlar: ixtisoslashtirilgan ta’lim muassasalari, boshqaruv samaradorligi, sun’iy intellekt, ta’lim analitikasi,
algoritmik adolat.

Rezyume. Mazkur magqola ixtisoslashtirilgan ta’lim muassasalarida SI mexanizmlarini takomillashtirishning
boshqaruvga yo‘naltirilgan modelini taklif etadi: ma’lumotlar arxitekturasi, jarayon analitikasi, prognoz va tavsiya
modullari, generativ yordamchi, hamda xavf boshqaruvi bloklari yagona “boshqaruv konturi”’ga biriktiriladi.

KaloueBble ciaoBa: crenuanu3upoBaHHble 00pa3oBaTeNbHbIE — yUPEXICHUS, A(PPEKTUBHOCTh  YHpPaBICHHS,
I/ICKyCCTBeHHHﬁ HUHTCIIJICKT, OGpaSOBaTeHLHaH AaHaJIMTHUKA, aJITOPUTMHUYIECKAA CIIPABCAJINBOCTb.

Pe3ome. B cratne npegjiaracTcsa OpUCHTUPOBAHHAA Ha YHPaABJIICHHUEC MOJACIIbL COBCPIICHCTBOBAHUA MCXAHU3MOB U B
CIICUAIN3UPOBAHHBIX O6paSOBaTeJ'ILHBIX YUPCIKKACHUAX: aAPXUTCKTYpa [JAHHBIX, aHAJIWTHUKA MHOPOLCCCOB, MOAYJIH
MMPOTHO3UPOBAHUA U peKOMeHZ{aL{Hﬁ, FeHepaTPIBHLIfI IIOMOIIIHHUK, a TaK¥XKC OJI0KH yHpaBJICHUA pUCKAMU UHTCTPUPYIOTCA B
€MHBII «yNpPaBICHUYECKUI KOHTYP».

Key words: specialized educational institutions, management efficiency, artificial intelligence, educational analytics,
algorithmic fairness.

Summary. This article proposes a management-oriented model for improving Al mechanisms in specialized
educational institutions: data architecture, process analytics, forecasting and recommendation modules, a generative
assistant, and risk management blocks are integrated into a unified “management control loop”.

Kirish. Ixtisoslashtirilgan ta’lim muassasalari oxirgi qiynaydi: bir vaqtning o‘zida ham tez, ham adolatli, ham
yillarda O‘zbekistonda ta’lim siyosatining “tezlik va sifat”  tushuntiriladigan garor gabul qilish talab gilinadi. Ana shu
talabini  bir  paytning o‘zida  ko‘tarib  chiqgan joyda sun’iy intellekt mexanizmlari “tezkor kalkulyator”
yo‘nalishlardan  biriga aylandi. Tizimda Prezident rolidan chigib, boshgaruvning mantigiy yordamchisiga
maktablari, ijod maktablari hamda ixtisoslashtirilgan  aylanishi mumkin.
maktablar faoliyat yuritayotgani davlat axborot manbalarida Lekin SI ni boshqaruvga kiritishning o‘zi avtomatik
gayd etilgan, bu tarmoq doimiy takomillashtirish talab  ravishda samaradorlik bermaydi. UNESCO ta’limda sun’iy
qiladigan boshqaruv vazifalarini ham ko‘paytiradi [1]. intellekt bo‘yicha tavsiyalarida siyosat ishlab chiquvchilar
Xususan, 2024-yil bahoridagi rasmiy taqdimotlarda 14 ta  va ta’lim rahbarlari SI imkoniyatini tushunishi, uning ta’lim
Prezident maktabi, 9 ta ijod maktabi va 182 ta jarayoniga ta’sirini boshqarishi, aynigsa tenglik, shaffoflik,
ixtisoslashtirilgan maktab ishlayotgani tilga olingan [1]. ma’lumot himoyasi va etik me’yorlarni nazarda tutishi
Keyingi davrda esa ixtisoslashgan maktablar soni 201 taga  zarurligini urg‘ulaydi [4]. Generativ SI bo‘yicha UNESCO
yetgani, shu muassasalarda qo‘llanayotgan o‘qitish va  yo‘rignomasi esa ta’limda generativ vositalar tez kirib
baholash yondashuvlari 1 500 ta maktabga ham yoyilgani  kelayotgan sharoitda zudlik bilan goida, xavfsizlik va inson
haqida Prezident saytida ma’lumot berilgan [2]. Bunday markaziyligini  ta’minlaydigan  choralarni  belgilash
o‘sish boshqgaruvni oddiy “intizom va nazorat” doirasidan  kerakligini gayd etadi [5]. NIST Al RMF esa ishonchli SI
chigarib, ma’lumotga asoslangan, tez va izohlanadigan tizimlari uchun riskni boshqarish yondashuvini taklif qilib,
garorlar tizimiga aylantirishni tagozo etadi. adolat, shaffoflik, tushuntiriluvchanlik, xavfsizlik va

Boshgaruv samaradorligi deganda fagat byurokratik  barqgarorlik atributlarini tizim sikli davomida nazorat gilish
yukni kamaytirish tushunilmaydi: u o‘quvchining natijasi,  zarurligini ko‘rsatadi [6]. Demak, ta’lim boshqaruvida SI
o‘gituvchining kasbiy o°‘sishi, resurslardan oqilona  mexanizmlarini takomillashtirishning markazida bitta savol
foydalanish, qabul jarayonining adolati, baholashning turadi: tezlikni oshirib, ishonchni pasaytirmaydigan
ishonchliligi, xavfsizlik va ijtimoiy ishonch bilan birga  me-xanizmni ganday quramiz.
o‘lchanadi.  Muammo  shundaki, ixtisoslashtirilgan Adabiyotlar ~ sharhi.  Ixtisoslashtirilgan  ta’lim
maktablar “oddiy maktabdan ko‘ra murakkabroq” tizim: muassasalari boshgaruvida SI masalasi uchta adabiy
tanlovli qabul, intensiv fan bloklari, qo‘shimcha  yo‘nalishda yoritiladi: ta’lim siyosati va etik ko‘rsatmalar,
laboratoriya resurslari, xalgaro dasturlar, tashgi baholash  boshgaruv tizimi standartlari hamda risklarni boshgarish
mexanizmlari, hamkor tashkilotlar bilan ishlash jarayoni  metodologiyasi. UNESCO ning “Al and education”
parallel yuradi. Shuning uchun boshgaruvga kiruvchi — qo‘llanmasi ta’limda SI ni joriy etishda magsadni SDG 4
ma’lumotlar hajmi va turining ko‘payishi inson omilini  bilan uyg‘unlashtirish, o‘qituvchi rolini kuchaytirish,
e ———




ma’lumotlar boshqaruvi va algoritmik mas’uliyatni aniq
belgilash kerakligini ta’kidlaydi [4]. Bu yondashuv SI ni
“texnik yangilik” emas, ta’lim tizimini qayta loyihalashga
ta’sir qiladigan ijtimoiy texnologiya sifatida ko‘radi.
UNESCO ning generativ SI bo‘yicha yo‘rignomasi esa
o‘quv jarayonida generativ vositalarning plagiat, akademik
halollik, mualliflik, ma’lumot maxfiyligi va noto‘g‘ri
kontent ishlab chiqish kabi risklarini “tizim darajasida”
boshgarishni  tavsiya etadi [5]. Bu ikkala manba
ixtisoslashtirilgan ta’lim muassasalarida SI ga doir siyosat
va amaliyot bir-biridan ajralmasligini anglatadi.

Boshqgaruv tizimi standartlari nugtayi nazaridan 1SO
21001 ta’lim tashkilotlari uchun boshqaruv tizimi
talablarini va yo‘l-yo‘riqlarni belgilaydi, ya’ni jarayonlar
rejalashtirilishi, manfaatdor tomonlar ehtiyoji hisobga
olinishi, doimiy takomillashtirish va natija monitoringi
boshqaruvning “skeleti” bo‘lishi kerakligini anglatadi [7].
SI  mexanizmlarini shu skeletga ulashning afzalligi
shundaki, algoritmlar alohida loyiha bo‘lib qolmaydi: u
o‘Ichanadigan maqsadlar, audit izlari va sifat ko‘rsatkichlari
bilan yashaydi. Risklarni boshgarish adabiyotida NIST Al
RMF SI risklarini xaritalash, o‘lchash, boshgarish va
boshgaruvni institutsional qilish funksiyalarini asosiy
ramka sifatida beradi [6]. Ta’lim boshqaruvida bu
yondashuv, masalan, gabul jarayonida adolat, baholashda
ishonchlilik, tavsiya modellarida tarafkashlik, shaxsiy
ma’lumotlar himoyasi kabi masalalarni aniq jarayonga
bog‘lash imkonini beradi.

Milliy kontekst adabiyoti esa boshgaruv yukining real
miqyosini ko‘rsatadi. Rasmiy axborotlarda
ixtisoslashtirilgan maktablar tarmog‘i kengligi va ularning
tajribasi umumta’lim maktablariga ham yoyilayotgani gayd

etiladi [1], [2]. Tashgi axborot manbalari esa qabul
jarayonidagi raqobatning yuqoriligini ragamlar bilan
ko‘rsatadi: masalan, 2024/2025 o‘quv vyili qabulida

Prezident maktablariga 62 062 ta ariza tushgani va bir
o‘quvchi o‘rniga o‘rtacha 185 nafar talabgor to‘g‘ri kelgani
hagida elchixona axborotida keltirilgan [3]. Shu manbada
bitiruvchilar statistikasi ham beriladi: 2023/2024 o‘quv
yilida Prezident maktablarini 319 nafar, ijod maktablarini
263 nafar, ixtisoslashtirilgan maktablarni 5 868 nafar
o‘quvchi tamomlagani qayd etilgan [3]. UNICEF va BMT
tizimidagi ta’lim tahlillari esa islohotlar fonida ma’lumotga
asoslangan boshgaruv, sifat monitoringi va tenglik
masalalarini kuchaytirish zarurligini ko‘rsatadi [8]. Bu
manbalar birlashtirilganda bitta xulosa paydo bo‘ladi: SI
mexanizmlari fagat dars jarayonida emas, boshgaruvning
o‘zida ham aniqlik va shaffoflikni oshiradigan instrument
bo‘lishi kerak.

Tadqgiqot metodologiyasi va empirik tahlil.
Ixtisoslashtirilgan ta’lim muassasalarida boshqaruvdagi eng
ko‘p uchraydigan tor joylar odatda besh guruhga to‘planadi.
Birinchi guruh: gabul va kontingent boshqgaruvi. Arizalar
oqimi, test logistika, kvota, hududlar bo‘yicha talab farqi,
apellyatsiya jarayoni, hamda shaffoflikka bo‘lgan talab bir
vaqtning o‘zida yuradi. Ikkinchi guruh: o‘quv jarayonini
rejalashtirish, dars jadvali, laboratoriya va ustozlar bandligi.
Uchinchi guruh: baholash, o‘quv natijalari monitoringi va
erta ogohlantirish, ya’ni o‘quvchining pasayishi yoki
ijjtimoily risklarni barvaqt ko‘rish. To‘rtinchi guruh:
o‘qituvchi resursi, malaka oshirish, metodik xizmat, ichki
trenerlar va mentorlik tizimi. Beshinchi guruh: axborot
Xavfsizligi, ma’lumot maxfiyligi, audit va hisobdorlik.
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Ixtisoslashtirilgan maktablar tarmog‘ida bu guruhlarning
barchasi “ko‘paytirilgan” ko‘rinishda namoyon bo‘ladi,
chunki resurslar ham gimmat, talab ham yugori.

SI mexanizmlarining boshqaruvdagi roli shu tor
joylarda ikki vazifani bajarishi kerak. Birinchisi, operatsion
tezlik: ma’lumotni yig‘ish, tozalash, indikator hisoblash,
prognoz berish, tavsiya ishlab chigish. Ikkinchisi,
institutsional ishonch: garorning izohi, audit izi, adolat va
xavfsizlik mezonlari, manfaatdor tomonlar uchun tushunarli
kommunikatsiya. Agar Sl fagat birinchi vazifaga xizmat
qilsa, natija “tez, ammo tortishuvli” tizim bo‘lib qoladi.
UNESCO yo‘riglarida aynan shu nuqta doim takrorlanadi:
ta’limda SI inson markaziyligi va etik mas’uliyat bilan
birga yurishi kerak [4], [5]. NIST Al RMF ham ishonchlilik
atributlarini risk boshqaruvi bilan bog‘lab, nazorat
mexanizmlari bo‘lmasa, SI foyda emas, tashkiliy risk
ekanini ko‘rsatadi [6].

Quyidagi jadval tarmoqdagi o‘sish  boshqaruv
murakkabligini ganday oshirayotganini  soddalashtirib
ko‘rsatadi. Ragamlar rasmiy va ochiq manbalarda qayd
etilgan ko‘rsatkichlarga tayangan [1], [2].

1-jadval. Ixtisoslashtirilgan ta’lim muassasalari

tarmog‘i ko‘rsatkichlari

g B
=8 =3
X % Boshqgaruvga
¢ s < @© n ©
Ko'rsatkich g > q > ta’sir izohi
N E N E
(72} (%2]
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. bul shaffofligi
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maktablari 14 14 va yuqori ragobat
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makjtablari 9 9 turlicha bo‘lgani
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O‘sish resurs
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yoyilgan -magan standartlarini
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2024-yildagi ko‘rsatkichlar hukumat axborotida, 2025-
yildagi ko‘rsatkichlar Prezident saytida keltirilgan [1], [2].
Tarmoqg kattalashgani sari “bitta maktabning ichki
muammosi” tezda “tizim muammosi”ga aylanadi, shuning
uchun SI mexanizmlarini alohida tajriba sifatida emas,
standart boshqgaruv konturiga bog‘lab qurish magsadga
muvofig.

Taklif etilayotgan model to‘rtta qatlamdan iborat
bo‘ladi. Birinchi qatlam: ma’lumotlar arxitekturasi. Bu
yerda asosiy masala platformalar ko‘pligi emas, “bir xil




ma’no beradigan identifikatorlar” va ma’lumot sifati
standartlari: o‘quvchi profili, baholash natijalari, davomat,
fan bloklari, o‘qituvchi yuklamasi, laboratoriya resursi,
gabul  bosqgichlari, shikoyat va apellyatsiya kabi
ma’lumotlar yagona lug‘at asosida yuritiladi. ISO 21001
yondashuvi bo‘yicha manfaatdor tomonlar ehtiyoji va
jarayonlar ketma-ketligi aniq belgilansa, ma’lumotlar ham
jarayonlarga bog‘lanib ketadi [7]. Ikkinchi qatlam: analitika
va prognoz. Bu gatlamda jarayon mining, anomaliya
aniglash, prognozlash, optimallashtirish, tavsiya tizimlari
ishlaydi. Uchinchi qatlam: operatsion yordamchilar, ya’ni
rahbariyat va metodik xizmat uchun generativ SI
yordamchisi, hujjatlar konspekti, qaror loyihasi, risk
ro‘yxati, kommunikatsiya matnlari, ichki reglamentlar
shabloni. To‘rtinchi qatlam: ishonch va risk boshqaruvi, bu

NIST Al RMF ramkasi bilan mos keladi: risklarni
xaritalash,  o‘lchash, boshqarish va  boshqaruvni
institutsional  gilish  [6]. UNESCO generativ Sl

yo‘rignomasi ham aynan shu qatlamni kuchaytirishni, ya’ni
“tezlikdan oldin qoidalar” tamoyilini tavsiya etadi [5].
Natijalar. Modelni amalda ishlatish uchun “bitta katta
platforma” shart emas, lekin “bitta katta tartib” shart.
Tizimga kirayotgan har bir SI moduli uchun uch narsa
oldindan yozib qo‘yiladi: maqsad, o‘lchov, javobgarlik.
Magsad qaysi jarayonni yaxshilashini ko‘rsatadi. O‘lchov
SI modulining foydasini ham, zarar ehtimolini ham
o‘lchaydi. Javobgarlik esa kim audit qiladi, kim tasdiglaydi,
kim tushuntiradi degan savollarga javob beradi. Shunda Sl
“boshqaruvning qora qutisi” bo‘lib qolmaydi.
Ixtisoslashtirilgan muassasalarda boshgaruv yukini
ko‘rsatadigan raqamlar SI ~mexanizmlarini qayerdan
boshlash kerakligini bildiradi. Quyidagi jadval ochiq
manbalarda berilgan ko ‘rsatkichlarni jamlaydi [2], [3].
2-jadval. Qabul, natija va masshtab bo‘yicha
ayrim ko‘rsatkichlar

(18]
. . 2 Sl uchun amaliy
3 c
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et | 15001 | 21
maktablari monitoring zarur
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Jadvaldagi  ko‘rsatkichlar ochig e’lon gilingan
ma’lumotlarga tayangan [2], [3]. Ragobat baland bo‘lganda
S| modulining birinchi vazifasi “saralashni tezlatish” emas,
jarayonni shaffof va tekshiriladigan gilish bo‘lishi kerak,
aks holda tizimga bo‘lgan ommaviy ishonch kamayadi.

Birinchi yo‘nalish: qabul jarayonida analitika va adolat
nazorati. Bu yerda SI “kimni olamiz” degan qarorni
bermaydi, u risk signalini beradi: hududlar bo‘yicha
nomutanosiblik, test markazlarida anomaliya, vaqt bo‘yicha
shubhali o‘zgarish, apellyatsiya mavzularining klasteri.
NIST Al RMF mantiqida bular risk xaritasi va o‘lchov
indikatorlariga aylanadi [6]. UNESCO tavsiyalariga ko‘ra
esa o‘quvchi va ota-onalar uchun tushuntiriladigan
kommunikatsiya tayyor bo‘lishi zarur: tizim nima uchun
shunday ishladi, ganday himoya bor, ganday shikoyat
tartibi mavjud [4]. Takomillashtirishning o°zi esa
ma’lumotlar sifati bilan boshlanadi: ariza shakli,
identifikatsiya, test natijalari, audit loglari bir formatda
bo‘lmasa, eng zo‘r model ham “chiroyli xato” giladi.

Ikkinchi yo‘nalish: o‘quv jarayonida erta ogohlantirish
va personalizatsiyalashgan yordam. Ixtisoslashtirilgan
maktablarda o‘qitish intensiv bo‘lgani uchun o‘quvchi
pasayishi tez ko‘rinadi, lekin ko‘pincha kech seziladi:
davomat, nazorat ishlari, laboratoriya topshiriglari,
psixologik xizmat signallari alohida platformalarda goladi.
S| mexanizmi bularni  birlashtirib, “xavf profilini”
chigaradi: fanlar  kesimida pasayish,  motivatsiya
indikatorlari, ijtimoiy muhit. UNICEF va BMT tahlillarida
ta’lim sifati va tenglik masalalarini monitoring qilishda
ma’lumot va indikatorlar tizimini kuchaytirish zarurligi
ko‘rinadi [8]. Bunda takomillashtirish sharti bitta: signal
jazoga emas, yordamga olib borishi kerak. Aks holda
o‘quvchi ham, o‘qituvchi ham tizimni “nazorat kamerasi”
deb gabul giladi.

Uchinchi yo‘nalish: resurs va jadval optimallashtirish.
Dars jadvali, laboratoriya bandligi, ustozlarning yuklamasi,
fan to‘garaklari va olimpiada tayyorgarligi bir-birini bosib
ketganda, boshqaruv  “qo‘lda” ishlaganda doimiy
kompromisslar paydo bo‘ladi: kimdir yutadi, kimdir
yutgazadi. SI bu yerda optimallashtirish masalasini yechadi:
cheklovlar ko‘p, variantlar ko‘p. Takomillashtirish mezoni
jadvalning chiroyliligi emas, bargarorligi: oxirgi dagigadagi
o‘zgarishlar soni, o‘qituvchi ortiqcha bandligi, laboratoriya
bekor turishi kabi ko‘rsatkichlar kamayishi kerak. 1SO
21001 yondashuvida bu jarayonlar boshgaruv tizimining
“rejalashtir—bajar—tekshir—takomillashtir” sikliga ulanadi
[71.

To‘rtinchi yo‘nalish: o‘qituvchi resursi va metodik
xizmatni raqamli qo‘llab-quvvatlash. Ixtisoslashtirilgan
maktablar natijasi ko‘p jihatdan o‘qituvchining didaktik
mahorati va tahlilga tayangan dars dizayniga bog‘lig. SI
mexanizmlari bu yerda generativ “matn yozib beruvchi”
emas, metodik yordamchi bo‘lishi kerak: dars magsadini
rubrikaga aylantirish, baholash mezonlarini moslashtirish,
o‘quvchi ishlaridan anonim korpus tuzib, tipik xatolarni
ko‘rsatish, laboratoriya ishlarida xavfsizlik chek-listlarini
avtomatik tekshirish. UNESCO hujjatlarida o‘qituvchini
chetga surmaydigan, aksincha rolini kuchaytiradigan
yondashuv  ustuvor ekani qayd etiladi [4], [5].
Takomillashtirishning o‘lchovi ham shunga mos bo‘ladi:
o‘qgituvchi vaqtining qaysi qismi “qog‘oz”’ga emas, darsga
ketdi, metodik qarorlar izohlanganmi, refleksiya sifati
oshdimi.




Beshinchi  yo‘nalish:  axborot  xavfsizligi va
kiberrezilientlik. Ta’lim muassasasida SI ishlashi uchun
ma’lumotlar oqimi kuchayadi, demak, hujum yuzasi ham
kengayadi. NIST Al RMF ishonchli Sl atributlari orasida
xavfsizlik va barqarorlikni ham ajratadi, ya’ni modelning

o‘zi ham, uni o‘rab turgan infratuzilma ham risk
boshgaruviga  kiritilishi ~ kerak  [6]. Bu  yerda
takomillashtirish amaliyoti uch bosqich: ma’lumot

minimallashtirish, rollar bo‘yicha kirishni cheklash, hamda
audit loglarini muntazam tekshirish. Generativ Sl ishlatilsa,
UNESCO tavsiyalaridagi maxfiylik, mualliflik va noto‘g‘ri
kontent risklari bo‘yicha aniq reglamentlar kerak bo‘ladi
[5]. Qisqasi, “maktab SI bilan kuchayadi” degan gap
“maktab SI bilan himoyasiz qoladi” degan riskni ham oz
ichiga oladi, shuning uchun boshqgaruv konturida xavfsizlik
alohida blok bo‘lishi shart.

Quyidagi jadval SI  mexanizmlarini  boshgaruv
jarayonlariga bog‘lashning amaliy xaritasini beradi. Bu
jadval sonlardan ko‘ra boshgaruv mantiqini ko‘rsatadi,
ya'ni “qaysi modul qaysi vazifani yengillashtiradi, kim
javobgar, qanday audit qilinadi” degan savollarga javob
beradi [4], [6], [7].

3-jadval. SI mexanizmlari va boshqgaruv
jarayonlari xaritasi
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ta’rifi,
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. . ) sifat metodikasi,
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Jadval 1SO 21001 asosidagi boshgaruv sikli, UNESCO
ning Sl bo‘yicha etik yo‘riglari va NIST Al RMF risk
boshgaruvi mantiqini birlashtiradi [4], [6], [7]. Tizimda
“kim javobgar” savoli yozilmasa, SI modulining giymati
ham, xavfi ham boshqgarilmay qgoladi.

Amaliy jorly etishda eng oqilona yo‘l bosqichma-
bosqich modul kiritishdir. Birinchi bosqichda “ma’lumotlar
minimal yadrosi” yaratiladi: qabul, baholash, davomat,
o‘qituvchi  yuklamasi, resurslar bo‘yicha standart
identifikatorlar, ma’lumot sifati tekshiruvlari, hamda audit
loglar. Ikkinchi bosgichda tahliliy dashboard va oddiy
prognoz modullari yo‘lga qo‘yiladi: ariza oqimi prognozi,
jadvaldagi cheklovlar buzilishi, fanlar bo‘yicha pasayish
signalini ko‘rsatish. Uchinchi bosgichda tavsiya va
optimallashtirish: jadval optimizatori, resurs tagsimoti,
metodik yordamchi. To‘rtinchi bosqichda generativ modul

. kengaytiriladi, lekin UNESCO yo‘rignomasi talab giladigan
3 3 ‘€ - = S o siyosatlar bilan birga: akademik halollik, mualliflik,
< > - = < 2 Ss =c2 maxfiylik, foydalanuvchi xabardorligi [5]. Har bosgichda
2 » g < B S = R NIST Al RMF uslubida risk profili yangilanadi: yangi
g 5 | &2 3 3% S '\ RIE USLDICA TISk Protil yangranadi: yang
Qe = g o <= modul nimani yaxshilaydi, nimani buzishi mumkin, ganday
o‘lchanadi [6].
Anoma- | &11za ogimi, qabul shaffof log, Xulosa va munozara. Ixtisoslashtirilgan ta’lim
_Qabul liya anig- st omissiyasi apellyat- | muassasalarini boshqarishda samaradorlik “tezroq ishlash”
jarayont | % sh, natijalari, I, siyaizohi, | pjlan cheklanmaydi, u ishonchli va tekshiriladigan
monitoringi rognoz vaqt compliance adolat |nd_|— boshqgaruvga bog‘langanida haqiqiy natija beradi. Tarmoq
prog loglari P katorlari . ) . A
baholar oto i ko‘lami kengaygani va jarayonlar murakkablashgani
erta davoma;t o‘quv ijob%y haqid_agi. f)chiq. ma_l’lurn_otlgr boshqaruvning majlumotga}
nOti'qulvri ogohlan- top- bls‘h[alr}l1 signal tayanishini maj.burly qll_ad_l .[1], [2]. Q_at_)uldagl yugori
atijalan 1. Lop shiriglar, | °° Y'cha ulushi. ragobat va kontingent ogimining katta hajmi esa shaffoflik
monitoringi . . . direktor L dolat lasini birinchi o‘ri lib chigadi I3
modeli | psixologik| . . bosari tushuntirish| va adolat masalasini birinchi o‘ringa olib chiqadi [3].
signal | © "% | hisobotlari | Shunday sharoitda SI mexanizmlarini takomillashtirishning
.| o‘gituvchi | adminis- Jadval eng to‘g‘ri yo‘li ularni alohida “texnologik loyiha” sifatida
Jadval va | cheklovli . - L O .
resurs optimal- yuklamasi,| trator, |barqarorligi,| emas, 1SO 21001 mantigidagi boshqgaruv tizimi konturiga
rejalash Iaghtirish xonava lab| metodist, |o*zgarishlar|  ylab qurish, UNESCO tavsiyalaridagi etik va inson
bandligi IT__ |sababivaizi|  markaziyligini saglash, NIST Al RMF yondashuvi bilan
generativ |  Da' plag:ia_tﬂ\(z risklarni doimiy boshqarishdir [4]-[7].
Metodik |yordamchi rejast, metodik | Muanitl Taklif etilgan modelning amaliy giymati shundaki, u
) . rubrika, siyosati, . .. -
xizmat rubrika - kengash 1 rahbariyatga uchta konkret natija beradi: qarorlar
eneratori[. a0 ma umot tezlashadi, resurslar anigroq tagsimlanadi, audit va
g ishlar banki maxfiyligi ; _q q . . ' L
S| xavf tushuntirish mexanizmlari kuchayadi. Eng muhimi, SI
risk Kirish profili, “maktabni aqlli qiladi” degan romantik shior o‘rniga
Xavfsizlik | skoring, loglari, axborot | muntazam “maktabni boshqarishni izohlanadigan qiladi” degan real
va rezi hodisa tarmoq | xavfsizligi | tekshiruv, magsad qo‘yiladi. Ixtisoslashtirilgan ta’lim muassasasida
lientlik kO(ergt- signalla_ri,_ mas’uli favq_ulodda natijani ko‘tarish uchun ba’zan superkompyuter emas,
siyasi  [hujjat ogimi rejalar supertartib kerak bo‘ladi, SI esa shu tartibni tez ishlaydigan
mexanizmga aylantiradi.
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Rezyume. Magolada axborot texnologiyalarida blokcheyn texnologiyasini qo‘llanilish xususiyatlari  Keltirilgan.
Blokcheyn bu umumiy serverga ulangan saqlash moslamalari bo‘lmagan tarqatilgan ma’lumotlar bazasidir. Blokcheyn
ning rivojlanish magsadi kripto-valyutadagi xarajatlarni takrorlash muammosini hal gilish, uchinchi tomonning
ishtirokisiz ishonch darajasi past bo‘lgan muhitda almashish imkoniyatini ta’minlash, bardoshli bo‘lgan tagsimlangan
bitimlar registrini yaratish muvaffagiyatsizliklar, shuningdek, operatsiyalar tarixini nazorat qilishni ko‘rish chiqish
lozim. Blokcheynning ishlashi va uning xavfsizligi dasturchilar va boshga blokcheyn ishtirokchilari  tomonidan
ta’minlash imkonini beradi.

KiroueBble ca0Ba: TEXHOJOTHS OJIOKYEHH, IeTOYKa OJIOKOB, HAICKHOCTh, KPHUIITOBaOTa, pexum Torrents P2P,
I/IH(i)OpMaI_II/IOHHLIe TCXHOJIOT'MHM, OCHOBHBIC 0COOEHHOCTH 6J'IOK‘I€I71H3, BHTKOﬁH, MNpO3pavYHOCTh, MCXAHHU3M KOHCCHCYCA,
TCOPECTUYCCKHU HEOIrpaHNYCHHAd «OJHOpAHIroBas» CCTb, «bioxoBasy qacTb, ACUCHTpaJIU3alusd, OouibIIINE JaHHBbIC,
KpHIITOrpaduuecKuid.

Pe3tome. B crartee mpescTaBiieHbl OCOOECHHOCTH WCHOJIb30BAHUSI TEXHOJOTHUHM OJIOKYEHH B HHGOPMAIMOHHBIX
TexHoyorusx. biokueitHn — 3To pacmpeneneHHas 6a3a JaHHBIX 0e3 YCTpOWCTB XpaHEHMS NAHHBIX, MOJIKIIOYEHHBIX K
obmemy cepsepy. Llenp pa3paboTku OjokdeliHa — pemmTh TpodieMy AyONMMpOBaHHS PAcXOJO0B B KPHUITOBATIOTE,
o0ecrieuynTh BO3MOXKHOCTH OOMEHa B Cpefie ¢ HU3KUM yPOBHEM J0BepHus 0e3 ydacTHs TpeTbeill CTOPOHBI, CO3AaTh PEecTp
pacrpeneneHHbIX TPaH3aKIiA, KOTOPBI YCTOHYMB K cOOsIM, a TakKe KOHTPOJHPOBATh MCTOPHUIO TpaH3akuuil. Pabory
OyokueitHa 1 ero 6e30MacHOCTh 00SCIIEYNBAIOT Pa3pabOTUMKH U APYTHE YIACTHUKA OJIOKYCITHA.

Key words: Blokcheyn technology, block chain, reliability, cryptocurrency, Torrents P2P mode, information
technology, main features of blokcheyn , Bitcoin, transparency, Consensus mechanism, theoretically unlimited peer-to-peer
network, "Block™ part, decentralization, big data, cryptography.

Summary. The article presents the features of the use of blokcheyn technology in information technology. Blokcheyn
is a distributed database that does not have storage devices connected to a common server. The goal of the development of
blokcheyn is to solve the problem of duplication of spending in cryptocurrency, to provide the possibility of exchange in a
low-trust environment without the participation of a third party, to create a distributed transaction register that is resistant to
failures, as well as to control the history of transactions. The operation of the blokcheyn and its security are ensured by
developers and other blokcheyn participants.

Kirish.  Bugungi kunda zamonaviy axborot- ularni fugarolik huqugiy munosabatlar muomalasiga
kommunikatsiya texnologiyalarining jadal rivojlanishi  tatbig etishda, ularning muhofazasi, nazorati va
natijasida blokcheyn texnologiyalari yangi inovatsion himoyasini ta’minlashda bir qator texnik usullarni
texnologiya yo‘nalishi bo‘lishiga qaramasdan bir qator amalda qo‘llanilishi bugungi kunda barchamizga ma’lum.
ijtimoiy sohalarga kirib borib, o‘z o‘rnini egallagan. Hozirgi  kun  jamiyatining  yashash  sharoitlarini
Insonlarning intellektual ijodi mahsuli vyaratilishining  yengillashtirish vositasi sifatida qaralayotgan internet
jadallashishi bilan bir qatorda, ulardan foydalanish, tarmog‘i o‘z o‘rnida, intellektual mulk siyosatida
muhofazasini ta’minlash masalasi ham dolzarblashib  yaratilgan  obyektlarni  muhofazasini  ta’minlashda
bormoqgda. Qolaversa, internet tarmog‘ining jamiyatimiz  ishonchlilik nuqtai nazaridan emas, balki, ularning
hayotida kirib  Kkelishining takomillashishi ogibatida muhofazasini buzilishiga sababchi  bo‘layotganligini
ma’lumotlar olish, axborot almashish hamda mulkka kuzatishimiz mumkin [4].

bo‘lgan huquqglarning ruxsatsiz foydalanish ham oshib Blokcheyn atamasining o‘zi qisman uning vazifalari
bormoqda. Ushbu holatda yaratilayotgan intellektual mulk  va magsadlarini tavsiflaydi. Ma’lum bo‘lishicha, bloklar —
obyektlarini shaffof, ishonchli himoyasini  bu tizim ichidagi bitimlar, bitimlar va sharthomalar

tashkillashtiruvchi texnologiyalarga talab ortib bormogda.  to‘g‘risidagi, kriptografik shaklda taqdim etilgan
Sababi intellektual mulk obyektlaridan foydalanishda, ma’lumotlar [1].
e —— 4.O)
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Blokcheyn (bloklar zanjiri) - bu umumiy serverga
ulangan saqlash moslamalari bo‘lmagan tarqatilgan
ma’lumotlar bazasi. Ushbu ma’lumotlar bazasi bloklar
deb nomlangan doimiy ravishda o‘sib boradigan
buyurtma yozuvlarining ro‘yxatini saqlaydi. Har bir blokda
vaqt tamg‘asi va oldingi blokga havola mavjud [2].

Uslub va materiallar. Blokcheynning rivojlanish
maqgsadi  kriptovalyutadagi  xarajatlarni  takrorlash
muammosini hal qilish, uchinchi tomonning ishtirokisiz
ishonch darajasi past bo‘lgan muhitda almashish
imkoniyatini ta’minlash, bardoshli bo‘lgan tagsimlangan
bitimlar  registrini  yaratish muvaffagiyatsizliklar,
shuningdek  operatsiyalar  tarixini  nazorat qilishni
ta’minlash. Barcha bloklar bir-biriga bog‘langan, ya’ni
o‘zaro bog‘liqdir. Yangi blok yozish uchun eski bloklar

haqidagi ma’lumotlarni  ketma-ket o‘qish  kerak.
Blokcheyndagi barcha ma’lumotlar to‘planib, doimiy
ravishda yangilanib turadigan ma’lumotlar bazasini

shakllantiradi. Ushbu ma’lumotlar bazasidan biror narsani
o‘chirish yoki blokni almashtirish mumkin emas. Bu
blokcheynning asosiy xususiyatlaridan biridir.

Bitcoin blokcheynida bloklar bitimlar to‘g‘risidagi
ma’lumotlarni o‘z ichiga oladi. Har bir blok bitkoinlarni
kimga o‘tkazayotganligini ko‘rsatadi [3].

Bitcoin blokcheyn paydo bo‘lgan paytdan boshlab
barcha bitkoinlarning  harakatini kuzatish ~ uchun
ishlatilganligi sababli, siz har doim kimning gancha
bitcoinsga tegishli ekanligini tekshirishingiz va bilishingiz
mumkin. Istalgan vaqtda “kim nimaga egalik qiladi”, biz
uni blokcheynning hozirgi “holati” deb ataymiz.

Bitim blokga kiritilgandan va blok zanjirga
qo‘shilgandan keyingina sodir bo‘ladi. Demak, zanjirga
blok qo‘shilganda, blokcheynning holati yangilanadi.
Oxir-oqibat, bitkoinlar ko‘chiriladi. Bu shuni anglatadiki,
agar kimdir mening manzilimga hagigatan ham tranzaksiya
o‘tkazgan-gilmaganligini tekshirishni istasam, blokirovka
holatini  tekshirishim  kerak. Buning uchun kitob
jamoatchilikka ochiq bo‘lishi kerak. Bu yerda peer-to-
peer tarmoglari yordamga keladi.

Agar blokcheyn fagat bitta kompyuterda saglangan
bo‘lsa va to‘satdan u o‘chirib qo‘yilgan bo‘lsa, unda
xatolik yuzaga keladi. Aslida, blokcheynning hozirgi
holati  dunyodagi ko‘plab kompyuterlar tomonidan
yuklab olinadi, sinxronlashtiriladi va tagdim etiladi.

Ushbu  kompyuterlar ~ “tugunlar”  (tugunlar) deb
nomlanadi va blokcheynning xavfsizligi va dolzarbligini
ta’minlash uchun ular birgalikda (peer-to-peer) tarmoqda

birgalikda ishlaydi. Ushbu tugunlarning  har  biri
blokcheynning to‘lig, yangilangan (joriy) versiyasini
saqlaydi. Har safar yangi blok qo‘shilsa, barcha

tugunlar blok zanjirini yangilaydi.

Har bir blokda oldingi blokning o‘ziga xos xeshi
(ragamli barmoq izi kabi ishlaydi) mavjud va ularni bir-
biriga bog‘lab, blok zanjiri hosil giladi. Ushbu texnologiya
partiyalarga ma’lumot almashish va bir-birlari bilan
to‘g‘ridan-to‘g‘ri tranzaktsiyalarni xavfsiz tarzda amalga
oshirishga imkon berish orgali markazlashtirish zarurligini
yo‘q qiladi. Rivojlanishning ushbu bosqichida
blokcheynning afzalliklari va kamchiliklari mavjud.

Tadqiqot natijalari. Biz Blokcheyn ning ishlash
tamoyilini gisman pul muomalasi misolida tavsifladik.
Shaxsiy texnik tafsilotlarni ko‘rib chiqishdan oldin,
ushbu tizimning dizayni haqida to‘xtalamiz. Bu
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to‘siglarning ketma-ketligi - zanjir, to‘siq doirasi yoki
boshqa narsalar emas. Bloklarning har biri ma’lum bir
qator ma’lumotlarni o‘z ichiga oladi. Barcha bloklar
o‘zaro bog‘liqdir. Ya’ni, yangi “qator” faqat eski massiv
yopilgandan keyingina yaratilishi mumkin.

Blokcheynning ishlashi va uning xavfsizligi dasturchilar
va boshga blokcheyn ishtirokchilari tomonidan
ta’minlanadi. Ularni tugun yoki tugun deb ham atashadi.
To‘liq tugunlar mavjud. Ular dasturchilar va to‘lagonli
hamyonlarning oddiy foydalanuvchilarini anglatadi. Bu
shuni anglatadiki, ularning kompyuterida yoki boshga
qurilmalarida blokirovkaning to‘liq versiyasi  mavjud.
Uning hajmi doimiy ravishda o‘sib bormoqda. Agar 2015-
yilda u 35 gigabayt xotirani ishg‘ol qilgan bo‘lsa, 2025-
yilda u allagachon 100 dan oshdi. Shu sababli to‘lagonli
tugunlar soni kamayishni boshladi. Blokcheyndagi to‘liq
tugunlar qanchalik faol bo‘lsa, operatsiyalar to‘g‘risida
tezroq ma’lumot ishlab chiqiladi. Aftidan, blokcheyn
nomuvofiglarni birlashtira oladi. Bu juda ishonchli va
bir vaqtning o‘zida markazlashtirilmagan. Zanjir ishini
qo‘llabquvvatlovchi ~ barcha  ishtirokchilar  bir-biriga
tengdirlar. Bu yerda server yoki biron bir protsessing
markazi yo‘q. Ma’lum bo‘lishicha, butun blokcheyn
ishonchli  munosabatlarga  asoslanmagan. Chunki  bir
qarashda kafil yo‘q. Biroq, mohiyatan, har bir
blokcheyn foydalanuvchisi  kafil vazifasini  bajaradi.
Tarmogning markazsizlashtirilishi ~ turli  mamlakatlar
vakolatiga ega bo‘lgan subyektlar, yurisdiktsiyalar
o‘rtasida  o‘zaro  kelishuv ~ asosida ma’lumotlarni
uzatishning to‘g‘ridan-to‘g‘ri imkonini beradi. Hech
ganday vositachisiz yoki tartibga soluvchisiz. Blok
zanjiri operatsiyalarni ~ bloklab  bo‘lmaydigan  qilib
gurilgan. Shunday qilib, markazsizlashtirish har bir
foydalanuvchiga o‘zlarini mustaqil  his qilishlariga
imkon beradi. Blokcheyndagi ma’lumotlar hamma uchun
ochiq ekanligini avval aytib o‘tgan edik. Bu shuni
anglatadiki, siz tranzaksiya tarixini va uning bosib o‘tgan
yo‘lini ko‘rishingiz mumkin. Bitim hajmi to‘g‘risida
ma’lumot ham ochiqdir. Bunday holda manzil va man-
zilning shaxsi oshkor gilinmaydi. Bu blokcheynning shaf-
fofligi.

Ko‘rinib turibdiki, blokcheyn texnologiyasi nafaqat
kriptoval bitimlar uchun va umuman butun FY ansovoy
sohasi uchun muhimdir. Tranzaktsiyalar bilan bog‘liq har
ganday narsani blokcheyn qo‘llab-quvvatlashi mumkin. Bu
iqtisodchilar va tahlilchilar o‘rtasida sertifikatlangan
buxgalterlar va auditorlarning kelajagi to‘g‘risida keng
muhokamalarga  olib  keldi, chunki bir  gator
mutaxassislarning fikriga ko‘ra, uni amalga oshirish
ushbu kasb egalari uchun ish bilan ta’minlash uchun
xavf  tug‘dirishi mumkin, shuningdek auditorlik,
kiberxavfsizlik, moliyaviy ta’sir  ko‘rsatishi ~ mumkin
rejalashtirish ~ va tahlil  qilish. Boshga  tomondan,
buxgalterlar ~ va auditorlarning funktsiyalari  ro‘yxati
oddiygina hujjatlarni to‘ldirish va biznes operatsiyalari
to‘g‘risidagi ma’lumotlarni axborot tizimiga kiritishdan
professional fikrlarni shakllantirish va tashqgi va ichki
ishlarni  har tomonlama baholashni talab qiladigan
boshqaruv qarorlarini qabul qilish tomon o‘tmoqda. har
bir aniq holatda iqtisodiy vaziyatga ta ’sir qiluvchi omillar.
Binobarin, blokcheynni professional funktsiyalarni “yo‘q
qilish” ni qabul qiladigan va ushbu o‘tishni
tezlashtiradigan vosita sifatida ko‘rish mumkin.




Xulosa. Xulosa gilib aytganda blokcheyn texnologiyasi
orqali ko‘plab iqisodiy va moliyaviy operatsiyalarni
bajarish imkoni borligi tufayli ko‘plab mamlakatlar va yirik
korxona rahbarlari bu texnologiya insonlar hayotiga yanada
chuqur Kirib borishini bashorat gilmoqgdalar. Mazkur
texnologiya o‘z o‘rnida, minglab virtual kompyuterlarni
jamlagan bo‘lib, foydalanuchilar ushbu o‘zlari uchun
alohida varitilgan tegishli kalit bilan tranzaksiyalarini

amalga oshiradilar. Bugungi kunda mazkur sohani
rivojlantirish borasida quyidagi vazifalarni hal qilish
magsadga muvofig. Bularga ragamli texnologiyalar

Ilim ham jdamiyet. e2.2026

sohasida mahsulot va xizmatlar eksporti hajmini oshirish,
kripto-aktivlar aylanmasi va blokcheyn texnologiyasi
sohasida kadrlar tayyorlash va malakasini oshirish uchun
asos yaratish, O‘zbekiston Respublikasining xalqaro
maydonda innovatsiyalarga ochiq va investitsiyaviy
jozibador mamlakat sifatida  oshirishdir. Blokcheyn
texnologiyasini  to‘g‘ri  tatbiq etilishi ta’minlangan
holda va davlat boshgaruvida amalga oshirilayotgan
boshqa  o‘zgarishlar  bilan  birgalikda, blokcheyn
O‘zbekistonning barcha fuqarolari uchun sezilarli foyda
keltirishi mumkin.
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Rezyume. Magolada kversetin-3-O-B-(3”-galloil)-glyukopiranozid flavonoidining kalamush yuragi papillyar muskul
qisqarish faolligiga ta’siri tekshirilgan. Ushbu flavonoid kalamush yuragi papillyar muskul gisgarish faolligiga musbat
inotrop ta’sir korsatishi aniglandi. Kversetin-3-O-B-(3”-galloil)-glyukopiranozid flavonoidining miokard gisqgarish
faolligiga musbat inotrop ta’sirida yurak muskul hujayralari membranasi Na‘-kanallarining aktivatsiyasi orgali
ta’minlanishi tavsiflandi.

KiroueBble cioBa: cepAcHHas MbIIa, TMIoKCus, (bﬂaBOHOI/I,H 1 MOHHBIC KaHaJIbI.

Pestome. B cratbe wu3ydeHo BiusHME (uiaBoHOMAA KBepueTuH-3-O-B-(3"-rammonn)-rioKonupaHo3uia  Ha
COKPATUTCIIbHYIHO aKTUBHOCTD HaHI/IHHHpHOﬁ MBbIIIIBI CepAlla KPbIC. Bruio YCTAaHOBJICHO, YTO 3TOT Q)HaBOHOI/IH OKa3bIBacT
TMOJIOKUTCIIBHOC MHOTPOITHOC ﬂeﬁCTBHC Ha COKpPATUTCIbHYIO aKTHUBHOCTbH HaHPIJ'IJ'IHpHOﬁ MBIIIIBI cep/ila KpbIC. OHI/ICEIHO,
YTO MOJIOXKHUTEIbHBIH HHOTPONHBIA 3 ¢dext daaBoHonna kBepueTHH-3-0-f-(3"-rautomwn)-riioKonupaHo3uaa Ha
COKPAaTHTEIbHYIO AKTHBHOCTh MHOKAapIa OMOCpedyeTcsi akThBatsied Na' kaHaloB B MeMOpaHaX KIETOK CepAcdHOI
MBIIIIBI.
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Key words: cardiac muscle, hypoxia, flavonoid and ion channels.

Summary. The article examined the effect of the flavonoid quercetin-3-O-B-(3"-galloyl)-glucopyranoside on the
contractile activity of rat heart papillary muscle. It was found that this flavonoid exerts a positive inotropic effect on the
contractile activity cardiac papillary muscle of rat. It was described that the positive inotropic effect of the flavonoid
quercetin-3-O-B-(3"-galloyl)-glucopyranoside on myocardial contractile activity is mediated via activation of Na* channels

in the membranes of cardiac muscle cells.

Kirish.  Yurak-gon tomir kasalliklari  (YuQK)
rivojlangan mamlakatlarda nogironlik va o‘limning asosiy
sababi bo‘lib qolmoqda. Jahon sog‘ligni saqlash tashkiloti
(JSST) ma’lumotlariga ko‘ra, barcha o‘limlarning 56 foizi
yurak-gon tomir kasalliklari ogibatida kelib chigadi. Shu
nugtayi nazardan, yurak-gon tomir kasalliklari insonning
turmush tarzi va sog‘lig‘iga salbiy ta’sir ko‘rsatadi [1].
Aynigsa, yurakning ishemik kasalliklari va yurak
aritmiyalari eng keng targalgan yurak-gon tomir kasalliklari
bo‘lib, to‘satdan o‘lim uchun asosiy xavf omillaridan biri
hisoblanadi [2, 3]. Hozirgi vagtda aksariyat kardioprotektor
vositalarning ta’siri ushbu parametrlarning korreksiyasiga
asoslangan, biroq ularning ko‘pchiligi klinik amaliyot
talablariga to‘liq javob bermaydi va bir qator qo‘shimcha
nojo‘ya ta’sir ko‘rsatadi. Shu nuqtayi nazardan xavfsiz va
yuqgori samarali  kardioprotektor vositalarning yangi
avlodini yaratish hamda ishlab chigish muhim ahamiyat
kasb etadi.

Keyingi yillarda dunyoning yetakchi ilmiy-tadgigot
markazlarida kardioprotektor vositalarning yangi avlodini
yaratishga qaratilgan tadgiqotlar olib borilmogda. Bu
borada, jumladan, biologik  faol birikmalarning
kardioprotektor ta’sir mexanizmini aniqlash va ularni
takomillashtirishga katta e’tibor qaratilmoqda. Jumladan,
turli xil tuzilishga va keng farmakologik ta’sir doirasiga ega
bo‘lgan o‘simlik flavonoidlari yangi kardioprotektiv
vositalarni ishlab chigish va yaratish uchun istigbolli manba
hisoblanadi. ~ Shu  sababli ~ ushbu alkaloidlarning
farmakologik xususiyatlarini o‘rganish yurak kasalliklarini
davolash va oldini olish uchun yangi avlod kardioprotektiv
vositalarni yaratish uchun potensial nomzodlarni aniglash
uchun asos yaratadi.

Yugoridagi keltirilgan adabiyot ma’lumotlaridan kelib
chigib, tadgigotlarda yurak muskul gisqgarish faolligiga
kversetin-3-O-B-(3”-galloil)-glyukopiranozid flavonoidining
inotropp va kardioprotektor ta’siri tekshirildi.

Material va metodlar. Tadgiqotlar O‘zMU huzuridagi
Biofizika va biokimyo instituti Hujayra biofizikasi
laboratoriyasida amalga oshirildi. Tajribalar oq, zotsiz
kalamushlar (200-250 gr.) yuragi chap gorinchasidan ajratib
olingan hamda maxsus tajriba kamerasiga joylashtirilgan
papillyar muskul preparatlarida olib borildi. Tajriba
kamerasida joylashgan preparatlar doimiy ravishda
quyidagi tarkibdagi krebs eritmasi bilan perfuziya gilingan.
Krebs eritmasi 35°S haroratda karbogen (O, - 95%, SO, -
5%) bilan oksigenlangan. Papillyar muskul preparatlarining
gisgarish faolligini gayd gilishda mexanografik qurilma
(Mayflower Tissue Bath System, Hugo Sachs Electronic,
Germaniya) hamda apparat-dasturiy kompleksi (LabScibe
2, World Precision Instruments, USA) yordamida amalga
oshirildi. Muskul preparati ESL-2 stimulyatori va
Pt-elektrodlar yordamida 0,1-3 Gs chastotada, 10 ms
davomiylikdagi tok kuchi bilan qo‘zg*atildi.

Kversetin-3-O-p-(3”-galloil)-glyukopiranozid flavono-
idining kardioprotektor xususiyati in vitro sharoitidagi
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gipoksiya modelida o‘rganildi. Bunda, 95% O, va 5% CO,
bo‘lgan gaz 60 dagiqa davomida 95% N, va 5% O, bilan
almashtirib aeratsiya qilinishi natijasida eksperimental
gipoksiya modeli chaqirildi. Ushbu sharoitda Krebs
eritmasidagi kislorodning kamayishi, papillyar muskul
gisgarish faolligini keskin kamaytiradi va 60 minutdan
keyin qisqarish kuchi 27,6+3,1% gacha kamayayadi.
Gipoksiya sharoitida kversetin-3-O-p-(3”-galloil)-
glyukopiranozid flavonoidining kardioprotektor xususiyati
baholandi. Olib borilgan tadgigot natijalari OriginPro 2021
(OriginLab Corporation, AQSh) statistik dastur asosida
tahlil gilindi.

Olingan natijalar va ularning tahlili. Kimyoviy
birikmalar orasida flavonoidlar fiziologik ta’sir spektri keng
diapazonga ega hisoblanadi [5]. Jumladan, shundan
ayrimlarining yurak-gon tomir tizimi kasalliklariga
antiaritmik va kardiotrop ta’sir ko‘rsatishi tavsiflangan.
Bizning tajribalarda kversetin-3-O-p-(37-galloil)-
glyukopiranozid flavonoidining kalamush yuragi papillyar
muskul qgisgarish  faolligiga dozaga bog‘liq ta’siri
tekshirilganda, ushbu flavonoid barcha konsentratsiyalarda
musbat inotrop ta’sir ko‘rsatishi aniglandi. Kversetin-3-O-
B-(3-galloil)-glyukopiranozid flavonoidi 10 mkM dan 70
mkM gacha bo‘lgan konsentratsiyada papillyar muskuli
gisgarish kuchini nazoratga nisbatan mos ravishda -
5,241,7% dan 37,2+23%, gacha oshirishi aniglandi
(1-rasm).

Kversetin-3-0-f-(3"-galloil)-glyukopiranozid

30 mkM 50 mkM 70 mkM

| T T
Nazorat |
Joo o — ] L |

A

Chastota 1 Gs
1-rasm. Kuversetin-3-O--(3 "-galloil)-glyukopiranozid
flavonoidining dozaga bog'liq inotrop ta’siri (original
yozuv).

10 mkM 20 mkM

Qisqarish kuchi (%)

Stimulyatsiya chastotasi 1 Gs (t=+36i0,50C); n=5).

Hujayra ichidagi Na® konsentratsiyasi ([Na'];)
yurakning qisqarish va elektr faolligini modulyatsiya
gilishda juda muhim hisoblanadi [6]. Miokardning elektr
go‘zg‘alishi bilan potensialga bog‘liq bog‘liq Na'-kanallari
ochilib, harakat potensialini (HP) keltirib chigaradi. HP
ning plato bosgichida L-tipidagi Ca®*-kanallari orgali
miotsitlarga tashgi muxitdan Ca®* ionlari kiradi. Bu
sarkoplazmatik  retikulumdan (SR) sitozolga Ca®*
ionlarining chigishiga olib keladi va kardiomiotsitlarda
gisgarish yuzaga keladi [6]. Demak, yurak muskuli
gisgarishining yuzaga kelishida Na'-kanallarining roli
muhimligini  inobatga olib navbatdagi tajribalarda
o‘rganilayotgan kversetin-3-O-B-(3”-galloil)-
glyukopiranozid flavonoidining kardiomitsit memranasi
Na'-kanallariga ta’siri tekshirildi.




Kversetin-3-O-B-(3”-galloil)-glyukopiranozid flavono-
idining potensialga bog‘liq Na'- kanallarini faollashtirishi
orgali ([Ca®']) ortishi hisobiga musbat inotrop ta’siri
yuzaga kelishi mumkinligini aniglash uchun ushbu
kanallarning spesifik blokatori lidokain (Jielin Pu et al.,
1998.) mavjud sharoitda kalamush yuragi papillyar muskul
qisqarish faolligiga uning ta’sirini tekshirdik.
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2-rasm. A. Lidokainning papillyar muskul gisgarish
faolligiga dozaga bog ‘lig ta siri.

i L L

Ordinata o‘qida — maksimalga nishatan foiz (%)
hisobida ifodalangan qisgarish kuchining amplituda
qiymati, abssissa o‘qida - lidokainnning konsentratsiyasi
(mkM) ko‘rsatilgan. B. Lidokain mavjud sharoitda
digidrokversetin  flavonoidinining kalamush  yuragi
papillyar muskul qisqarish kuchiga ta’siri C. Original
yozuv. (*-p<0,05; **-p<0,01). Stimulyatsiya chastotasi 1
Gs (t=+36+0,5°C); n=4).
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Dastlabki tadqiqotlarda 1 Gs qo‘zg‘atish chastotasida
papillyar muskul gisqarish faolligiga lidokainning dozaga
bog‘liq (5-30 mkM) ta’siri tekshirildi. Papillyar muskul

gisgarish  kuchi amplitudasi lidokainning 30 mkM
konsentratsiyada nazoratga nisbatan 81,7+4,3% ga
kamaytirishi aniglandi. Bunda lidokainning papillyar

muskul gisgarish faolligiga yarim maksimal ingibirlovchi
konsentratsiyasi (ICsp) 15,1 mkM ni tashkil gildi. (2-rasm,
A).

Keyingi tajribalarda lidokainning 1Csy giymatiga mos
keluvchi 15,1 mkM konsentratsiyasi mavjud bo‘lgan
inkubatsiya sharoitida kversetin-3-O-p-(3-galloil)-
glyukopiranozidning 70 mkM Kkonsentratsiyasi ta’sirida
papillyar muskul gisqarish kuchi ampilituda giymati
nazoratga nisbatan — 64,5+3,4% ni tashkil qildi (2-rasm B
va C). Ushbu tajribalarda olingan natijalar kversetin-3-O--
(37-galloil)-glyukopiranozid flavonoidining musbat inotrop
ta'sirini ta'minlashda kardiomiotsitlarning Na* kanallarining
ishtiroki mavjud ekanligini ko ‘rsatadi.

Ma’lumki, Ca®" jonlari yurakda keng vaqt oralig‘ida
keng spektrdagi funksiyalarni bajaradi. Kardiomiotsitlarda
hujayra ichidagi Ca*" ionlarining ortishi va kamayishini
hisobiga sekundiga bir marta odatiy chastotalarda gisgarish
va bo‘shashishni boshgaradi. Bundan tashqari, Ca*" ionlari
yurak gipertrofiyasi bilan bog‘liq bo‘lgan uzoq muddatli
signallarni tartibga soladi. Yurak miotsitlarida keng
tarqalgan Ca-signal elementi L-tip Ca®*-kanallari bo‘lib,
ular Ca* ionlarining hujayralarga kirishining asosiy yo‘li
hisoblanadi [7].

L-tip Ca’*-kanallari yurakning elektr va kontraktil
funksiyasiga katta hissa qo‘shadi. L-tip Ca®*-kanallari
harakat potensialining davomiyligini tartibga soladi,
gisgarish uchun Ca®* ionlarining yurak miotsitlariga
kirishiga imkon beradi va yurakda signal uzatilishi bilan
bog‘liq bo‘lgan jarayonlarning regulyatsiyasida muhim
o‘rin tutadi. Shuni inobatga olgan holda, o‘rganilgan
kversetin-3-O-B-(3”-galloil)-glyukopiranozidning  musbat
inotrop ta’sirida kardiomiotsit sarkolemmasida joylashgan
L-tip Ca*-kanallarining ishtirokining  ehtimolligini
navbatdagi tajribalarda L-tip Ca®*-kanallarining spesifik
blokatori — nifedipin [8] yordamida tahlil gildik. Dastlabki
tajribalarda nifedipinning papillyar muskul gisgarish
faolligiga dozaga bogliq ta’siri tekshirildi va yarim
maksimal ta’sir qiluvchi konsentratsiyasi 1C5,=0,01 mkM ni
tashkil ~ qilishi  aniglandi.  Navbatdagi tajribalarda
inkubatsiya muhitida L-tip Ca?*-kanali blokatori — nifedipin
(0,01 mkM) mavjud sharoitda kversetin-3-O-p-(3”-galloil)-
glyukopiranozidning (70 mkM) musbat inotrop ta’siri
nazoratga nisbatan mos ravishda 127,1+4,1% ni tashkil
qildi (3-rasm A va B).
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B ifodalangan. Barcha holatlarda * - p<0,05; ** - p<0,01;

[INazorat n=5.
[ Nifedipin ¢C5¢-0,01 mkM) Nifedipin ishtirokida o‘tkazilgan tajribalar natijalari
150, [ Kversetin-3-0-p-(3”-galloil)-glyukopiranozid (70 mkM) shuni ko‘rsatadiki, kversetin-3-O-B-(3”-galloil)-
* glyukopiranozidning musbat inotrop ta’siri nazorat bilan
125 T solishtirilganda gisman kamayishi kuzatildi, bu esa

o‘rganilayotgan flavonoidning musbat inotrop ta’sirida L-
tip Ca’*-kanallarining ishtiroki juda kam ekanligidan
dalolat beradi.

Xulosa. Umuman olganda, kversetin-3-O-p-(3”-galloil)-
glyukopiranozid flavonoidi in vitro sharoitida kalamush
yuragi papillyar muskul gisgarish faolligiga musbat inotrop
ta’sir  ko‘rsatishi  tadgigotlarda  aniglandi.  Ushbu
flavonoidning musbat inotrop ta’sirida L-tip Ca?*-
kanallarining ishtiroki juda kam ekanligi nifedipin bilan
0 olib borilgan tajribalarda o‘z isbotini topdi. Kversetin-3-O-

3-rasm. A. Nifedipin mavjud sharoitda kversetin-3-O-- B-(3”-gal’|0.iIQ)-egukopiranoz+id flavonoidining musbat in-
(3 -galloil)-glyukopiranozidning kalamush yuragi ot_rol_) ta’sirida asosan I:Ia kanallarl.nl-ng ishtiroki qayq
papillyar muskul qisqarish kuchiga ta’siri (original yozuv). etlld!. ) B_unda '\+la kanallarining faollashuvi

B.  Kversetin-3-O-4-(3 "-galloil)-glyukopiranozidning ~ kardiomiotsitlarda Na" ionlari miqdorining ko‘payishiga
papillyar muskul gisgarish kuchiga muhitda nifedipin  olib keladi, bu esa Na‘/Ca?* almashuvchi funksiyasining
mavjud sharoitda ta ’siri. teskari reversion o‘zgarishi natijasida sitozolga Ca® ionlari

Ordinata o‘qida — maksimalga nisbatan foiz (%) kirib [Ca®*]; va SR dagi Ca®* zahiralari ortishiga sabab
hisobida ifodalangan gisqarish kuchining amplituda giymati  bo‘ladi.
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AMIWDARYA DELTASI UY TIShQANLARI MUS MUSCULUS NEMATODA KLASI GELMINTLERI
Berdibaev Abat Sultamuratovich — biologiya ilimleri boyinsha filosofiya doktorz, docent
abat.berdibaev@bk.ru

Ajiniyaz atindagi Nokis mamleketlik pedagogikaliq institut

T'EJBMUWHTBI KJIACCA HEMATO/bI ﬂOMAl].IHEf[ MbIIIIN
MUS MUSCULUS AEJBbTbBI AMYJIAPBU
BepnuobaeB Adar CysaramypaToBuy — 00Kmop Quirocoghuu no 6uorocuteckum Haykam, OOyeHm
Hyxycekuii 2ocyoapcmeennulii nedazo2uieckuii uHCmumym umenu Axrcunusiza

HELMINTHS OF THE CLASS NEMATODA OF THE HOUSE MOUSE MUS MUSCULUS
OF THE AMUDARYA DELTA
Berdibaev Abat Sultamuratovich — Doctor of Philosophy in Biological Sciences, Associate professor
Nukus state pedagogical institute named after Ajiniyaz

Tayanch so‘zlar: gelmint, invaziya ekstensivligi, invaziya intensivligi, oraliq xo‘jayin, zooantroponoz.

Rezyume. Gelmintologik tekshirilgan 61 nusxa uy sichgonlaridan 27 nusxasi nematoda sinfiga mansub gelmintlar bilan
zararlanganligi kuzatildi 44,3%. Va uy sichqonlarida 9 turdagi nematodalar ro‘yxatga olindi, ular 1 tip, 1 sinf, 4 turkum, 6
oila, 6 avlodga mansub ekanligi aniglandi. Sichqonlarda aniqlangan gelmintlar rivojlanish sikliga ko‘ra 7 turi giogelmintlar,

2 turi biogelmintlarga mansubligi kuzatildi.

KawueBble cioBa: I'CJIBMHHT, OJSKCTCHCHUBHOCTb HHBa3uM, HHTCHCHUBHOCTH HWHBA3HMH, HpOMe)KyTO‘IHLIfI XO035UH,

300aHTPOIIOHO3.

Pe3rome. B pesynmpTaTte relbMUHTONOTHYECKHX WCCIIEAOBAaHUNA BBIACHIIOCH 9TO M3 61 HOMOBEIX MEImei 27 ocobeit
3apa)keHbl T'eJIbMUHTaMH Kjlacca HeMatoabl Ha 44,3%. beuin 3apeructpupoBansl 9 BUIOB HEMATO OTHOCsALIMECS K 1 Tumy,
1 knaccy, 4 orpsgam, 6 ceMeilicTBaM. ['€TbMUHTBI BBISBJICHHBIE Y MBIIIEH MO LUKIY Pa3sBUTUS 7 BUAOB OTHOCATCS K

TUOTCJIBMUHTAM, 2 BUAa K OHOTeIbMUHTAM.

Key words: helminth, extent of invasion, intensity of invasion, intermediate host, zooanthroponosis.

Summary. As a result of helminthological studies, it was found that out of 61 domestic mice, 27 individuals were
infected with nematode class helminths by 44.3%. 9 species of nematodes belonging to 1 type, 1 class, 4 orders, 6 families
were registered. The helminths identified in mice according to their development cycle are classified as 7 species of

hyogelmins, and 2 species as biohelminths.

Kirisiw. Songi jillar1 tabiyiy processlerge antropogen
faktorlardin tasiri sezilerli darejede artip barmaqta, bul
tasirler gelmintlerdin ekologiyaliq jagdayinda da tlken
ozgerislerdin juz beriwine alip keliwi mumkin. Bunday
ozgeriwshen sharayatlarda gelmintlerdin ayirim tarlerinin
epidemiologiyaliq ham epizootologiyaliq tarepleri de artip
bariwi baqlanadi. Bul bolsa 6z nawbetinde belgili bir
aymagqlarda gelmintlerdin biologiyaliq kép tarliligin ham
ekologiyasin monitoring etiw zarurligin dalilleydi [1:45-52,
4:45, 5:48].

Belgili bir ekologiyaliq sharayatlarda gelmintler faunasi
kompleksinin qaliplesiwinde populyaciyalart en kop
haywanlar  tiykargt rol oynaydi. Hazirgi kande
Qaraqalpagstan sharayatinda uy ham jabayr sut emiziwshi
haywanlar arasinda kemiriwshiler populyaciyasi ken
kolemge iye, olardin tabiyatta tutqan orni ham ameliy
ahmieti boyinshada ayrigsha orindi iyeleydi. Uliwma
alganda Qaraqalpaqstan faunasinda kemiriwshilerdin 27
turi dizimge alingan. Bulardan tishqan tarizli kemiriwshiler
azig-awqat shinjirlariin quramliq  bolimleri  sipatinda
birlemshi ham ekilemshi tutintwshilardin funkciyalarin
birlestiredi ham invaziv elementlerdin basqa haywanlarga
otiwinde ahmiyetli buwin esaplanadi. Kemiriwshilerdin
bunday qasiyetleri natiyjesinde olarda parazitlik etiwshi
gelmintlerdin rawajlaniw ciklinde aktivlik baqlanadi ham
gelmintoz keselliklerinin rawajlaniwina tlken sharayatlar
jaratiladi [1:45-52, 4:45, 5:48].

Sol sebepli tishqan tarizli kemiriwshiler, atap aytqanda,
uy tishqanlar1 Mus musculus L., 1758 gelmintlerinin
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biologiyaliq kop turliligi hdm ekologiyasin uyreniw bugingi
kunnin ulken ahmiyetli ham aktual maselelerinen sanaladi.

Izertlewdin materiali ham usillari. Alip barilgan
izertlew jumuslart 2021-2026-j1llar dawaminda
Qaraqalpagstan ~ Respublikasi Amiwdarya deltasi
aymagqlarinda har quyli mawsimlerde manzilli usillar
jardeminde  alip  barildi. Tiykarman  akademik
K.I.Skryabinnin toliq ham toliq bolmagan
gelmintologiyaliq jarip koriw usilinan paydalanip 61 nusqa
uy tishqanlart M.musculus tekserildi [1:45-52, 4:45, 5:48].

Izertlew dawaminda aniqlangan cestoda ham nematoda
klasina tiyisli gelmintler 70%, 96% spirtte fiksaciyalandi
ham etiketkalar jabistirild.

Gelmint tarlerin amglaw junuslar1 Ajiniyaz atindagi
Nokis mamleketlik pedagogikaliq institutt Eksperimental
biologiyaliq izertlewler laboratoriyasinda amelge asirildi.
Nematodalardin turlerin aniqlawda st kislotas1 ham
glicerinnin 1:1 qatnastag1 aralaspasi menen ren berildi.
Gelmintlerdi amiqlawda tayarlangan preparatlar MBI-6,
MBS-10, Biomed-6, LOMO ham Olympus
mikroskoplarinin 20 ham 40 ese ulkeytilgen 6lshemlerinen
paydalanildi [1:45-52, 4:45, 5:48].

Natiyjeler ham olardin analizi. Izertlew natiyjelerine
kére gelmintologiyaliq tekserilgen 61 uy tishganlarinan 27
nusqast nematoda klasina tiyisli gelmintler menen
ziyanlangan1  baqlandi  44,3% ham gelmintler menen
ziyanlangan Uy tishqanlarinda 9 tardegi nematodalar
aniqlandi, olar 1 tip, 1 klass, 4 otryad, 6 tuqimlas, 6 tuwisqa
tiyisli ekenligi belgili bold1 [1:45-52, 4:45, 5:48].
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Uy tishqanlari M.musculus gelmintlerinin xojayinleri
tarqalgan aymaqlari, lokalizaciyasi, biologiyasi, tarqaliwi,
ziyanlamiw  korsetkishleri invaziya ekstensivligi,
intensivligi hdm nematoda klasinin zamanagdy tar qurami
haqqinda magliwmatlar keltirilgen.

Nemathelminthes Schneider, 1873 tip

Nematoda Rudolphi, 1808 klass

Trichocephalida Skrjabin et Schulz, 1928 otryad

Trichocephalidae Baird, 1853 tuqimlas

Trichocephalus Schrank, 1788 tuwis

1. Trichocephalus muris (Schrank, 1788) tar

Xojaymn: 0y tishqant

Lokalizaciyasi: juwan ishek ham soqir ishek.

Aniglangan  jeri:  Qaraqalpagstan  Respublikasi
Amiwdarya deltas:.

Araliq xojayin qatnasisiz rawajlanadi.

Invaziya  ekstensivligi:  toliq  gelmintologiyaliq

tekserilgen 61 Uy tishqanman 14 nusqast (23,0%) ziyan-
langan.
Invaziya intensivligi 3-19.
Strrongylida Railliet et Henry, 1913 otryad
Heligmosomatidae Cram, 1927 tuqimlas
Heligmosomoides Hall, 1916 tuw1s
2. Heligmosomoides polygyrus (Dujardin, 1845) tir
Xojayin: iy tishqant
Lokalizaciyasi: jinishke ishek.
Aniglangan  jeri:  Qaraqalpagstan
Amiwdérya deltast.

Araliq xojayin qatnasisiz rawajlanadi.
Invaziya  ekstensivligi:  toliq
tekserilgen 61 Uy tishqanman 16 nusqasi

ztyanlangan.

Invaziya intensivligi 2-21.

3. Heligmosomoides ryjikovi
Kontrimavitschus et Zimbaluk, 1971)

Xojayin: iy tishqant

Lokalizaciyasi: jinishke ishek.

Aniglangan  jeri:  Qaraqalpagstan
Amiwdarya deltast.

Araliq xojayin qatnasisiz rawajlanadi.

Invaziya ekstensivligi: toliq ham toliq bolmagan
gelmintologiyaliq jarip korilgen 61 uy tishqanman 23
nusqast (38,0%) ziyanlangan.

Invaziya intensivligi 5-17.

Ascaridida Skrjabin et Schulz, 1940 otryad

Heteroxynematidae Skrjabin et Schikhobolova, 1948
tuqimlas

Aspicularis Schulz, 1924 tuwis

4. Aspicularis schulzi (Popov et Nasarowa, 1930) tir

Xojaymn: iy tishqant

Lokalizaciyast: juwan ishek.

Aniglangan  jeri:  Qaraqalpagstan
Amiwdarya deltasi.

Araliq xojayin qatnasisiz rawajlanadi.

Invaziya ekstensivligi: tolig ham tolig bolmagan
gelmintologiyaliq jarip koérilgen 61 1ty tishganinan 11
nusqasi (18,0%) ziyanlangan.

Invaziya intensivligi 2-9.

5. Aspicularis tetraptera (Nitsch., 1821) tar

Xojayin: uy tishqani

Lokalizaciyasi: juwan ishek.

Aniglangan  jeri:  Qaraqalpagstan
Amiwdérya deltasu.

Respublikasi

gelmintologiyaliq
(26,2%)

(Nadtochyi,

Respublikasi

Respublikasi

Respublikasi
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Araliq xojayin qatnasisiz rawajlanadi.

Invaziya ekstensivligi: toliq ham tolig bolmagan
gelmintologiyaliq jarip korilgen 61 uy tishqaninan 7
nusqast (11,5%) ziyanlangan.

Invaziya intensivligi 1-5.

Subuluridae Yorke et Maplestone, 1926 tuqimlas

Subulura Molin, 1860 tuw1s

6. Subulura citelli (Sulimov, 1961) tir

Xojayin: uy tishqani

Lokalizaciyast: jinishke ishek.

Aniglangan  jeri:  Qaraqalpaqstan
Amiwdarya deltasi.

Araliq xojayin qatnasisiz rawajlanadi.

Invaziya ekstensivligi: toliq ham tolig bolmagan
gelmintologiyaliq jarip koérilgen 61 1y tishqaninan 18
nusqast (29,5%) ziyanlangan.

Invaziya intensivligi 4-23.

Syphacidae Skrjabin et Schikhobalova, 1951 tuqimlas

Syphacia Seurat, 1916 tuwis

7. Syphacia obvelata (Rudolphi, 1802) tar

Xojayin: uy tishqani

Lokalizaciyast: juwan ishek.

Aniglangan  jeri:  Qaraqalpaqstan
Amiwdarya deltas:.

Araliq xojayin gatnasisiz rawajlanadi.

Invaziya ekstensivligi: toliq ham tolig bolmagan
gelmintologiyaliq jarip korilgen 61 uy tishqaninan 5
nusqast (8,2%) ziyanlangan.

Invaziya intensivligi 1-7.

Spirurida Chitwood, 1933 otryad

Gongylonematidae Sobolev, 1949 tuqimlas

Gongylonema Molin, 1857 tuwis

8. Gongylonema neoplasticum (Fibiger et Ditlevsen,
1914) tur

Xojaymn: uy tishqant

Lokalizaciyasi: qizil 6nesh, asqazan.

Amgqlangan  jeri:  Qaragalpagstan
Amiwdarya deltast.

Araliq xojayin waziypasin qatti qanatlilar atqaradi
[2:128, 3:272].

Invaziya ekstensivligi: toliq ham tolig bolmagan
gelmintologiyaliq jarip korilgen 61 uy tishqanman 2
nusqast (3,3%) ziyanlangan.

Invaziya intensivligi 2-3.

9. Gongylonema problematicum (Schulz, 1924) tar

Xojayin: iy tishgani

Lokalizaciyasi: asqazan diywal.

Respublikasi

Respublikasi

Respublikasi

Aniglangan  jeri:  Qaraqalpagstan ~ Respublikasi
Amiwdarya deltasi.
Araliq xojayin — Tenebrionidae tuqimlasina tiyisli

gonizlar qatnasinda rawajlanadi [2:128, 3:272].

Invaziya ekstensivligi: toliq ham toliq bolmagan
gelmintologiyaliq jarip korilgen 61 Gy tishqaninan 3
nusqasi (4,9%) ziyanlangan.

Invaziya intensivligi 1-3.

Uy tishqanlarinda  amiglangan  nematoda  klasi
gelmintleri rawajlaniw cikline kére 7 tiri giogelmintlar, 2
tari biogelmintlerge tiyisli ekenligi belgili boldi.

Uy tishganlart gelmintlerinin  derlik barliq tarleri
ekologiyaliq tarepten omurtqali haywanlardin barliq klass
wakilleri menen araliq yamasa rezervuar xojayin sipatinda
qatnasta boladi. Bunda tishqanlar gelmintleri menen basqa




omirtqalt haywanlar arasindagi baylanislar veterinariya
ham medicina kozqarasinan tulken dhmiyetke iye [1:45-52,
4:45, 5:48].

Juwmag. Uy tishganlari M.musculus populyaciyalar1
adamlar ham awil xojaligi haywanlar1 menen tigiz
baylanista boliw1, olardin kdplegen gelmintoz keselliklerdi
de kelip shigiwi baglangan. Uy tishqanlart koplegen

gelmintler ushin aralig yamasa rezervuar Xojayin
waziypasin  atqariwi,  zooantroponoz  keselliklerdin
qozgatiwshisina aylamiwi  da mumkin. Gelmintlerdin

Ilim ham jdamiyet. e2.2026

rawajlaniw1 ushin en qolayli sharayat, tabiyatta ham
jamiyette har quyilh oOzgerisler yamasa ekologiyaliq
faktorlardin tasiri veterinariya ham medicina ushin
dhmiyetli bolgan gelmintoz keselliklerinin tarqaliwi menen
baqlanadi. Tishqanlardin bunday zooantroponoz gelmintoz
kesellikler menen keselleniwin esapqa alip, 0y tishqanlari
populyaciyalarinin awil xojaliq haywanlari haAm de adamlar
menen baylanisin  Gziw Dbelgili darejede gelmintoz
kesellikler menen keselleniwinin aldin aliwga imkanin
beredi [1:45-52, 4:45, 5:48].
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HIUMOJIUNA-FAPBUI Y3BEKUCTOH CARABIDAE KYHFU3JAPU ®PAYHACHU
BOMJIUK JTAPAXKAJIAPU
EmmypaTtoB Aguibaii SInramoboeBud — accucmenm yKumysuu
eshmuratovadilbay79@gmail.com
Aorcunués nomuoazu Hykyc dasnam nedazo2uxa UHCMumymu

YPOBHU BOTATCTBA ®AYHbI )KYKOB CARABIDAE
CEBEPO-3ATIA/ITHOT'O Y3BEKHUCTAHA
EmmypartoB Anuidaii SlaramoéaeBud — accucmenm npenooagameis
Hyxyccekuii 2ocyoapcmeennulii nedazo2uieckuii uHCmumym umenu Axrcunusiza

RICH LEVELS OF CARABIDAE BEETLE FAUNA
OF NORTHWESTERN UZBEKISTAN
Eshmuratov Adilbay Yalgashboevich — assistant teacher
Nukus State Pedagogical Institute named after Ajiniyaz

Tasinu cy3aap: Buswinok kyurusiap, Coleoptera, Carabidae, dayna, OHOUXTUEPUINUK, Typ OOWIUIH, WHAUBUIJIAD
3UUIHTH, 3Kos10rus, 6rotor, IlInmomnuii-FapOuit ¥36ekucToH.

Pestome. Maxonana Illumonuii-FapGuii  Y36ekucton Xynaymuna Tapkairan Busuinok kymrmsmap (Coleoptera:
Carabidae) cdaynacu Typmapu WHIMBHUIADUHMHT OOWIMK Japaxkajapd Taxjawi KuiuHrad. OJMHraH —HaTIKagap
IInmonuit-Fap6uii V36ekucronnaru kapaGumiap (payHACHHMHT GHOAKOJOTHK XONATH Ba YJNAPHUHT GHOTOMNAp OYiimua
TapKaJIHIIl XyCYCHATIApUHH OaxoJialiga MyXuM axaMHUsATra ora.

KuaroueBbie cioBa: xyxenuisi, Coleoptera, Carabidae, dayna, buopasHooOpasue, BHIOBas YHCICHHOCTh, MJIOTHOCTh
MOMYJIAIUH, dKoJorHs, onoror, CeBepo-3ananHblii Y30eKUCTaH.

Pe3ome. B cratbe paccMaTpuBaroTcs ypoBHH Oorarctsa BumoB xyxenui (Coleoptera: Carabidae), pacnpoctpanéHupix
B CeBepo-3amagHoM Y30ekucrane. [lomydyeHHbIe pe3ysbTaThl HIMEIOT Ba)KHOE 3HAYCHHUE ISl OLIGHKH OMO3KOJIOTHYECKOTO
COCTOsIHUS KapabumHo ¢ayusl CeBepo-3anagHoro Y30ekucTaHa u 0COOCHHOCTEH €€ pacnpeiesiCHUs 0 OMOTOmaM.

Key words: ground beetles, Coleoptera, Carabidae, fauna, biodiversity, species richness, population density, ecology,
habitat, Northwestern Uzbekistan.

Summary. The article analyzes the levels of species richness of ground beetles (Coleoptera: Carabidae) distributed in
Northwestern Uzbekistan. The obtained results are important for assessing the bioecological state of the carabid fauna of
Northwestern Uzbekistan and the characteristics of their distribution across different habitats.

Kupum. Xap xanpmait tupu oproHm3M XaéT Qommsatu 1-xangan. IlIuvomu-Fap6uit Y36eKucTOHHMHET TaGumii
JnaBomuna Oup &ku Oup Heua MapoToba ¥3ugaH HAacn — Ba  aHTpomoreH  Xyayanapuaan — 2018-2025-iunnap
KOJIIUPHUILTa XapakaT KWJIaJu. Ey Xam 5'13 HaB6aTI/I,Z[a my JaBOMHIA WUFUITaH XamapoTiaap HaMyHaJIapUHUHT
TapuKa KaiiTa-Kaiita TaKpOPJIAHA I Jlexkuu  OOWJIMK  Monemgapu Ba  OMOTONMMK  KOMILJIEKCIapu
WHAWBUJIAPUHUHT COHH, 3UWIMTH €Ku OHoMaccacu TYFPHUCHJIA MABIYMOT.

HUJIHUHT  Xap OWp MaBcyMHIa Xap XWwil Oyiam. E

Caiiépamu3garu  30oreorpaguk MOJUIONUKIAD —HIIHAA = |  Hmaro

Xamapotinap — HapakaT  Kyn  TypJapd ~ COHH  Ba = % g

WHIMBUUIADHHH 3HYWIMTH OWIaH XaM KaTTa axamusT . S| = E -

kach eTa. Vpraaunran = | = E L z
Martepuan Ba Mmeromiap. Tankuxkornap Llumonwmii- Xyayn ? = & ES

Fapouit V36exucron xyayauna 2018-2025  vwmiap = %% e a

JaBoMuIa ©Oapya MaBcymwsapZa aMalra  OIIUPHIIAH. g =

W3nannnuiap sxapaéHuaa XyOyAHHHT Typid TaOuuid Ba §

aHTpornoreH OHOTOIUIapu/a >KOWIamraH 75 Ta HyKTaza

Ky3aTyB Ba XucoOra oJMII Huiapu oynud Gopwiau. Xamu Veriopr 50 | 150 | 424 | 343 |223| 990

150 mapra xmcoOra OJMII HWIUIAPH aMalira OMIMPUIHNO,
Hatmxkaga 104 ta TaKCOHOMUK GI/IEJII/IKKEI Mancyo 3930 Ta Kuswikym uyma | 50 | 150 | 426 | 336 |131| 893
XamapoT HaMyHaJlapu Hurwimd. Vurunran marepuaiap
acocuma umonwmii-FapOuit V36ekucTonHuar Tabuuil Ba Arpobuonenos | 75 | 200 | 613 | 483 |297| 1393
aHTPOIIOTEH XyIyUIapua TapKaJraH BU3WIIOK KYHFH3IIap

(¢ayHaCHHUHT Typ OOWINTH Ba OHOTONMUK KOMIDIEKCIApH Kyt Amynapé
TaXJTMI KWIMHIM. VINFWITaH HaMyHaJapHUHT  GOMIHK Guocepa 50 | 150 | 225 | 221 |208| 654
MOJe/UIADM  Ba  OUOTOMHMK  XYCYCHSTIAPH — XaKUIArd pescpeatu
MabiiyMOTIap 1-3kajBania KeITUpHIraH. Kamu 225| 650 | 1688 | 1383|859 | 3930
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Hartmxkanap. Vuruiras Gapua OGHOHAMyHATAPHHHT
OMOJIOTHK XWIMA-XWJUTUTHHUHT OOWIMK  Japa)xalapuH
Oenrmmam ydyH sHaga OKWIOHA BapHAaHTHH TaKIH(]
KWJIaau, Tapud YJlIapHH XucoOmam Ompo3 MypaKkaOpoOK:
Kamm WnFunraH KOIUIGKIHMS  MaTepHayUIapy  OwiraH
xpcobmanrama 5 Oammm cucremanma ymdaHaaud. [ Oamn
(sroHa) — 1 nman N°? raua, II Gamn sca (kyma xaMm Typ), —
N®2+ 1 mam N% raua, I1I Gamt ca (Ypraua Tapkairas Typ),
— N% + 1 mam N°® raua, IV Gann sca (Kym coHmu Typ) —
N%® + 1 nau N° raua, oxupru V Gamn (kyma kym) — N8 +
1 man N rava 6ynran. N sca = ymymuil Hurmirad Typiaap-
HuHr (3930) conura. IlacT Temanukgap MOHMTOPUHTH
HATWKaJIapu |-kaaBanma kexrupriras [1, 2,].

2-xanBan. lnmonuii-FapOmit V36eKHCTOH BU3HIIOK
KyHFU3Mapu (ayHacH TypJiIapH WHAMBUATIAPWHUHT OOMIHK
Jlapaskasiapu.
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AHUKJIaH- Hamynanap
raH >KoH MHUKJIOpH
P Sl gl =] o |z
) 3 3 = 5
LE ~

Omophron limbatum F.,
1828 1 2 57 1.45 3
Megacephala euphratica
armeniaca Cast., 1834 ! 1 351 089 3
Cicindela contorta F. —
W.. 1828 1 1 |140| 356 | 3
C. deserticole Fald.,
1836 1 2 70 | 1.78 | 3
C.galatheaThieme.,
1881 2 2 7 017 | 2
C. Lacteola Pall., 1776 2 2 13 | 033 | 2
C. (L.) littorals F. 1787 1 2 | 123 | 312 | 2
C.melancholicaF., 1798 1 2 28 | 0.71 | 2
C. nox Sem., 1886 1 2 58 | 147 | 3
C. oblique fasciata Ad.,
1817 1 2 40 | 1.01 | 3
C. orientalis Dej., 1825 3 3 28 | 071 | 2
C. sturmi Men., 1832 3 3 7 0.17 | 2
C.sublacerata Sols.,
1974 1 2 28 | 071 | 2
Calosoma
alalgirisumGehin., 1835 1 2 40 | 0101 3
C. auropunctatum
subsp.dzungaricum 1 2 | 146 | 371 | 4
Gebl., 1835
C. imbricatum
desertikola Sem., 1897 1 2 92013
C. olivieri Dej., 1831 1 2 17 | 043 | 2
C. reitteri Roe., 1896 3 5 15 | 039 | 2
Cymbionotum
plctulumH.Bates., 1874 1 21149 379 | 4
Siagonaeuropaea Dej.,
1826 1 2 9 022 | 2
CoryzacarinifronsRtt.
1955 1 1 6 015 | 1
Carabus (Ulocarabus)
stschorovskii Sols, 1874 1 2 45 11473
Clivina ypsilon Dej.,
1829 1 2 4 1010111

60

Dyschirius

apicalisPutz., 1846 1 2 2110583 | 2
D. arcifer Zn., 1928 1 2 9 022 | 2
D.caspiusPutz., 1866 1 2 21 | 053 | 2
D. cylindricos 1 2 22 | 055 | 2
D.extensusPutz., 1846 1 2 4 (0101 |1
D. humereatusChaud.,

1850 1 2 38 | 096 | 3
D. Lucidus Putz., 1846 1 2 5 012 | 1
D. luticola Chaud., 1850 | 1 2 62 | 157 | 3
Dyschirius pusillus

Dej., 1825 ! 2 1 18 3
D. salinusSchaum.,

1843 1 2 8 020 | 2
D.strumosus Dej., 1825 1 2 6 015 | 1
D. syriacus Putz., 1868 1 2 7 017 | 2
D. zimini Zn. 1928 1 2 13 | 033 | 2
Scarites angustus

Chaud, 1855 4 4 | 177 | 450 | 4
Scarites bucida Pall.,

1776 1 2 | 47 | 119 | 3
S. cylindronotusFald.,

1836 1 2 76 | 193 | 3
S.eurytus F.-W., 1825 1 2 52 | 132 | 3
S. planus Bon., 1813 4 4 23 | 058 | 3
S. terricola Bon., 1813 1 2 7 017 | 2
Broscus punctatus Dej.

1823 1 2 13 | 033 | 2
B.semistriatus F. — W.,

1823 1 2 20 | 050 | 2
B. semistriatus asiaticus

Ball., 1871 1 2 9 0.22 2
Craspedonotus

margelanicus Krants 1 2 6 015 | 1
1834

Bembidion

(Pogonidium) laevibase 1 2 | 118 | 3.002 | 3
Rit., 1902

B (Chlorodium) almum

J.Sahlb., 1900 ! 2| 42| 106 |3
B. (Ch). Luridicorne

Sols., 1874 . 2 ; 0.22 | 2
B. (Notaphocampa)

niloticum Dej, 1831 2 2 |10} 279 | 3
B. (Emphanes)

latiplagaChd. 1850 ! 1| 154 391 | 4
B. (E.) tenellum

ssp.buchariplaga Nat., 1 2 71 | 1.806 | 3
1943

B.(Semicampa) gassneri

Net., 1922 2 2 54 137 | 3
B.(P.) atlanticumssp.

magaspllumvalk., 1871 2 2 27| 068 | 3
T.(P.)

turkestaniucsCsiki, 1 2 55 | 1.39 | 3
1923

T.(P.) centriustatus Ritt,

1894 2 2 22 | 055 | 2
Pagonus virens Men.

1849 1 2 | 41 | 104 | 3
Pogonistus (Syrdenus) 1 2 39 | 099 | 3
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grayiWoll., 1862

s) striolatusZubk., 1833

Chlaenius

Ophonus.(Pseudoophon

(tricliochlaenius) 28 | 0.71 us) griseusPanz., 1792 1 2 | 147|374 | 4
stoveni Quens., 1806 O.(Pseudoophonus)
Ch. (Chlaenites) calceatusDuft., 1812 1 2 1510382
inderiensisMotsch., 13 | 0.33 Harpalus (s.str.) dis-
1858 tinquendus Duft., 1812 ! 2| 1061 269 |3
Ch (Ch.) spoliatus 9 022 H.(s.str.)
Rossi., 1790 ' sublaevigatusTschitsch 1 2 7 017 | 2
Ch. (s.str.) festivus 1898
Pariz., 1796 19| 048 Dicheirotrichus 1 2 49 | 124 | 3
Ch. (Ch.) tristisSchall., o1 | 061 ustulatus Dej., 1829 '
1783 ' Anisodactylus
Badister (s.str) anoma- 7 017 (Hexatrichus 1 2 24 | 061 | 2
lus Perris., ' peudoaeneus Dej., 1829
Pt. (P) subcoeruleus MnuphorussellatusGebl
Quens., 1896 46 | 1.17 1843 1 2 8 | 0203 | 2
Pt. (Angoleus) nitons MetabletusFuscomacula
chaud., 1850 6 0.15 tusMotsch., 1844 ! 2 191048 | 2
Pt. (Derus) 13 | 033 M.negrita Woll. 1854 1 2 63 | 1.63 | 3
innatusGlas., 1908 ] M.polituus Rtt. 1950 1 2 36 | 091 | 3
Agonium (s.str.) Cymindis (s.str.) accen-
atratumDuft., 1812 19| 048 tifera Zoubk 1833 ! 2 ! 017 2
A.(s.str.) extensum C. (Iscariotes)
Men., 1849 | 139 triangularis Rtt. 1897 L2 8 102032
A.(s.str.) punctibaseRtt., Agatus flavipes Sols.,
1894 6 0.15 1874 1 2 16 | 040 | 2
A.(Europhilus) chivense Discoptera komarovi
Lutchn., 1934 141 035 Sem 1889 ! 2 291 073 13
Tephoxenus gracilis Zuphium bactrianum
Zubk., 1833 13| 033 Dan., 1893 ! 2 ; 0.22 | 2
CalathusambiguusPayk. Zuphium olens Rossi
1790 9 0.22 1790 1 2 23 | 058 | 2
Amara (s.str.) aenea 93 | 2.36 Jami 4 60 |3930| 100 | 5
Deg., 1774 ' Ilynmaii k6, luvonuit-FapOuii Y36eKkncToOHHHHT
A.(s.str.) ovata F., 1792 59 | 150 BU3WIIOK KYHFH3JIAp TYPJIApUHUHT TYpiu OHOTOILIApIari
A.(s.str.) similata COHM Ba 3HWIMIHra acocaH, OOWIMK JapakagapuHH
14 | 0.35 N
Gyll., 1810 0axoyialMMU3 Y4yH, YJIapHUHT TaOuWWii Ba aHTPOINOTEH
A.(C.) ingenua Duft., 9 0.22 xyayanapugan 2018-2025-fimmiap naBomuga HUFHITAaH
1812 ’ HaMyHaJJapUHUHT  COHWJAH  Keiaud  YMKKaH  XoJija
A.(C.) tescicola Zimm., 5 012 GaxoJIaHIu. .
1831 ) 3-xamBan. umonmii-FapOuit Y30eKHCTOH BU3WIIOK
A.(Amathitis) KYHFU37apH OOMINK Japaskajlapy HaTHKalapy
faedtschenkoi Tach., 55 | 1.39 L s o
1898 T3 S = o
. =N EE| X
A.(Bradytus) apricaria 6 | 015 Boitmk mkanacu 2 § =
Payk., 1790 ' T B =
Curtonotus propinquus T Gamn (arona) — 1 man N°Z
Men. 1832 g | 0208 ! ban (arona) 16 1| 108
Zabrus morio Men. 02
’ 11 6amt esa (kam Typ) —N"* +
1832 156 | 3.96 . rgqa yP) 7_36 52 | 50
Machozetes concinnus =
III 6ar esa (moumuii T -
Dohrn., 1885 17 | 043 No Ll exa I TYD) < | 37213 | 35 | 336
M.lehmanni Men., 1849 6 0.15 < 0
J IV 6amn (xym commm) —N
Carenochirus titanus 8 | 0203 Y6 4 | IlaEI 13\110,8 raya 214-1276 6 5.7
SOIS, 1874 _ _ i V 6ai ()Ky,ﬂa KS‘/H) _NO,S +1 19777623 ] 0
Ditomussemicylindricus 14 | 035 nan N raua
Pioch. 1872 Kamn 3930 104 | 100
Deptus vittatus F.-W., 17 0.43 . Harmkanap myxokamacu. Kamu [Hlumonuii-Fapowmii
182_4 _ Y30€KHUCTOHHUHT BU3UJIZIOK KYHFU3JIap Typiapu
Acionopus(Haplacinopu 13 | 0.33
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Yu.A.Pesenko TOmMOHMmaH wmuIad0 YHUKWITaH >KaMU
WUFIIITaH KOJUISKIIHS MaTepralliiapy OwiiaH XucoOaHTaHIa
5 Gam cuctemMasa YIan TpUHIAILIAPH KaOyIl KITHH/IH.
Xynoyn BU3WIIOKIApU aTpod MyXUT MIApOUTIAPHra MOC
paBumaa Ba KapaOuaymap OHMOJOTHACHAAH KelIHO YHWKKaH
xonga 5 Gaymumm mKamaHuHT 4 — Oayurada TYFpH Kenmu [3,
4]. bupunun Gamn (srona Typmap) Coryza carinifrons,
Clivina ypsilon, D. extensus, D. Lucidus, D.strumosus,
Craspedonotus margelanicus, Pt. (Angoleus) nitons,
A.(s.str.)  punctibase, A.(C.) tescicola, A.(Bradytus)
apricaria, M.lehmanni xa6u 11 Ta typ (10.6%) HA TamKKI
kunaau. Ukkunyaun 6amn Cicindela galathea, C. sturmi, C.
Lacteola, C. (L.) littorals, C.melancholica, C. orientalis,
C.sublacerata, Calosoma olivieri, C. reitteri, Siagonae
uropaea, Dyschirius apicalis, D. arcifer, D.caspius, D.
cylindricos, D. salinus, D. syriacus, D. zimini, Scarites
terricola, Broscus punctatus, B.semistriatus, B. semistriatus
asiaticus, B. (Ch). Luridicorne, T.(P.) centriustatus,
Chlaenius (tricliochlaenius) stoveni, Ch. (Chlaenites)
inderiensis, Ch (Ch.) spoliatus, Ch. (s.str.) festivus, Ch.
(Ch.) tristisSchall, Badister (s.str) anomalus, Pt. (Derus)
innatus, Agonium (s.str.) atratum, A.(Europhilus) chivense,

Tephoxenus gracilis, Calathus ambiguous, A.(s.str.)
similata, A.(C.) ingénue, Curtonotus propinquus,
Machozetes concinnus, Carenochirus titanus, Ditomus

semicylindricus, Deptus vittatus, Acionopus (Haplacinopus)
striolatus,  O.(Pseudoophonus)  calceatus, H.(s.str.)
sublaevigatus, Anisodactylus (Hexatrichus peudoaeneus,
Mnuphorus sellatus, Metabletus Fuscomaculatus, Cymindis
(s.str.) accentifera, C. (Iscariotes) triangularis, Agatus
flavipes, Zuphium bactrianum, Zuphium olens ka6unap 52
Typ sHbH Gapua TyprnapHur (50%) HM TAIIKWI KHIaiu.
Yupunun  Gamn  Omophron  limbatum, Megacephala
euphratica armeniaca, Cicindela contorta, C. nox, C.
obligue fasciata, C. deserticole, Calosoma alalgirisum, C.
imbricatum desertikola, Carabus (Ulocarabus)
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stschorovskii,  Dyschirius  humereatus, D. luticola,
Dyschirius pusillus, D. humereatus, Scarites bucida, S.
cylindronotus,  S.eurytus, S.  planus, Bembidion
(Pogonidium) laevibase, B (Chlorodium) almum, B.
(Notaphocampa) niloticum, B. (E.) tenellum
ssp.buchariplaga,  B.(Semicampa)  gassneri,  B.(P.)
atlanticumssp.maga, T.(P.) turkestaniucs, Pagonus virens,
Pogonistus (Syrdenus) grayi, Pt. (P) subcoeruleus, A.(s.str.)

extensum, Amara (s.str.) aenea, A.(s.str.) ovate,
A.(Amathitis) faedtschenkoi, Harpalus (s.str.)
distinquendus,  Dicheirotrichus  ustulatus, M.negrita,

M.polituus, Discoptera komarovi kabumap 35 Ta TYyp
(33.6%) w®m Tamkuwn Kwiagu. Typruaam OGamn  C.
auropunctatum subsp.dzungaricum, Cymbionotum
plctulum, Scarites angustus, B. (Emphanes) latiplaga,
Zabrus morio, Ophonus.(Pseudoophonus) griseus xa6u 6 ta
Typ (5.7%) HE TAIIKAI KA.

Xyaoca. Omub® OopwiraH TagKUKOTIAp HATIDKACHIA
[Inmonuii-Fap6uit  V36eKHCTOH  XyAyAuaa BH3MIIOK
kyurusznap (Coleoptera: Carabidae) ¢aynacura mancy6 104
Typ anukjganau Ba sxamu 3930 Ta HamyHa iturunau. Typrap
WHAUBUJIAPUHUHT OOMIMK mapaxanapu 5 Oamim mikaia
acocuna Oaxonanau. Taxiami HaTKajlapura Kypa, Xymynd
¢dayHacuma kKaMm Ba yprada TapKaidraH Typiap YCTYHIIHK
KWIAITN aHUKTaHAW. BupnHYM Oaiira KUpyBYH Typiap
10,6 %, ukxuHum Gamnra xupyBud Typiap 50 %, yumHUIH
Oamra kupyBum Typrmap 33,6 %, TypruHUm Oaira
KAPYBYH Typiap 3ca 5,7%HN Tamkun Kwiad. bemwmHun
Oayura KMPYBYH Kyla KYII COHJIM TypJiap KaiI STHIMAJIH.
Onunran Hatwxanap lumonuii-FapOuii V36ekucTonnaru
BUBWJIOK  KYHFH3/Iap  (ayHAaCHHMHT  OHOPKOJIOTHK
XONaTHHM Oaxojlaml Ba YJIapHUHT Owuoromap Oyitnua
TapKaJIUII XyCYyCUSTIAPUHU YPraHUIIa MyXUM axaMmusTra
ara.

Mynpait kM6 OemuHYM Oamun Typiapu HYKIHTH
AHWKJIAH/IH.
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TUT DARAXTI POYASI VA ILDIZI ChIQINDILARI ASOSIDA OLINGAN KO‘MIR
ADSORBENTLARINING IQ-SPEKTRLARINI O‘RGANISh
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UK-CINEKTPAJIbHBIA AHAJIN3 YT'OJIBHBIX AJICOPBEHTOB, IIOJIYUYEHHBIX
N3 OTXOA0B CTBOJIA U KOPHSA TYTOBOT'O JEPEBA
Xaiinaposa llloxcanam Tanmu0:K0HOBHA — 6a306bitl OOKMOPAHM
HcaxoB Myxammenxan FOnycoBuY — kanoudam xumuyeckux HayK, OOYeHm
Koxanockuii cocyoapcmeennsiii ynusepcumem

IR - SPECTRA ANALYSIS OF CARBON ADSORBENTS OBTAINED
FROM MULBERRY STONE AND ROOT WASTE
Khaydarova Shokhsanam Tolibjonovna — doctoral student
Isakov MuhammedjanYunusovich — Candidate of Chemical Sciences, associate professor
Kokand State University

Tayanch so‘zlar: daraxt poyalari, ildizlari chigindilari, uglerodli adsorbentlar, fizik faollantirish, termik faollantirish,
IQ-spektroskopiya, infraqizil spektroskopiya, mikrog‘ovaklik struktura, funktsional guruhlar.

Rezyume. Maqolada tut daraxt poyalari va ildizlari ikkilamchi homashyosidan asosida olingan uglerodli
adsorbentlarining 1Q-spektrlari tahlil gilingan. Bu o‘simlik biomassasining fizik faollantirish usuli yordamida ko‘mir
adsorbentlari tayyorlangan va ularning fizikaviy hamda kimyoviy xususiyatlari infragizil spektroskopiya (FTIR) usulida
tahlil gilingan. Olingan ko‘mir adsorbentlarining funktsional guruhlari o‘rganilgan. Olingan natijalar shuni ko‘rsatadiki,
yugori haroratda termik va suv bug‘i bilan faollantirilgan ko‘mir adsorbentlarining sirtida organik funktsional guruhlar
miqdori kamayadi va mikrog‘ovaklik strukturani hosil gilish aniglangan. Ko‘mir adsorbentlarining turli sanoat
jarayonlarida, xususan, suv va havoni tozalash, sanoat chigindilarini zararsizlantirish kabi sohalarda qgo‘llanilishi uchun
yangi imkoniyatlar yaratadi.

KoaioueBble c10Ba: CTBOJIBI JIEPEBbEB, OTXOAbI KOPHEBON CHCTEMBI, YIIIEPOJIHbIC aJICOPOSHTHI, (H3UYecKasi aKTHBAIIKS,
Tepmuueckas  aktuBanms, MK-cnekrpockomus, uWH(pakpacHas — CHEKTPOCKOIMS, MHKPOIIOPHCTas  CTPYKTYpa,
(YHKIMOHAJIbHBIE TPYIIIIBI.

Pe3tome. B cratbe anammsupyrorcs MK-CHEKTpBl yriIepoAHBIX aICOPOEHTOB, MOJXYYEHHBIX U3 BTOPHYHOTO CBHIPBS —
CTBOJIOB U KOpHGﬁ TYTOBOI'O JA€peBa. C IIOMOIIIBKO METOHA (I)HBHHGCKOﬁ aKTHUBallun 3TOM paCTHTeJ‘IBHOﬁ OroMacchl ObLIH
MPUTOTOBJICHBI YT'OJIbHBIC a):[COp6€HTBI, n ux (1)I/ISI/IKO-XI/IMI/I‘{€CKI/IC CBOIiCTBa OBLIN IpoaHaJIN3UPOBaHbl METOAOM
nHppakpacHoil ciekrpockornnu (UK-cnexrpockonun). beutn n3ydeHs! GyHKIIMOHAIBHBIE TPYIITEI TOTYYSHHBIX YTOIBHBIX
a,Z[COp6eHTOB. HOJ‘Iy‘IeHHbIC Ppe3yiibTaTbl IMOKA3bIBAIOT, YTO KOJHUYCCTBO OPraHUYCCKUX Q)yHKHHOHaHBHLIX rpynmn Ha
TMOBEPXHOCTHU YT'OJIBHBIX a):[COp6€HTOB, AKTUBHUPOBAHHBIX TEPMUYCCKUM W BOJASAHBIM MHAPOM IIPU BBICOKUX TEMIIEpATypax,
YMCEHBIIAaeTCsl, ¥ OOHAPYKEHO 00pa3oBaHUE MUKPOIIOPUCTOH CTPYKTYPHL. DTO OTKPHIBAET HOBBIC BO3MOKHOCTH LIS
HCIOJIB30BAHUA YTOJIBHBIX aH00p6eHTOB B pas3/IMYHbIX NPOMBINUICHHBIX IMpOoHECCax, B YaCTHOCTH, B TaAKHUX O6J’IaCT$[X, Kak
OYHMCTKa BOJbI M BO3YXa, a TAKKC YTUIU3alIUA MTPOMBIINIJICHHBIX OTXO40B.

Key words: tree trunks, root waste, carbon adsorbents, physical activation, thermal activation, IR spectroscopy,
infrared spectroscopy, microporous structure, functional groups.

Summary. This in the article mulberry tree stems and roots secondary from raw materials based on taken carbonaceous
adsorbents IR spectra analysis This is done . plant biomass physicist activate method using coal adsorbents prepared and
their physical and chemical features infrared spectroscopy (FTIR) method analysis done. Obtained coal adsorbents
functional groups learned. Obtained results this shows that high at temperature thermal and water steam with activated coal
adsorbents on the surface organic functional groups amount decreases and microporosity structure harvest to do Coal
adsorbents different industry processes, especially water and the air cleaning, industry waste neutralization such as in the
fields application for new opportunities creates.

Introduction. Tree stems and from the roots taken coal  conditions and to others looking at change possible. Tree
adsorbents ecological in terms of safe and cheap to be stemsand from the roots taken coal, mainly high in quantity
because of them water cleaning, air cleaning, industry carbon saved materials is, their to oneself typical
waste neutralization and other different kind in processes  microporosity structure, chemical groups and electrostatic

application possible. features with separated stands [1-4].

Tree stems and roots many organic and inorganic Tree stems and roots based on taken coal IR spectra of
compounds own inside They will take. main part organic  adsorbents of learning main essence of trees special
from compounds consists of, in particular chlorophyll, morphological features and they based on removable coal

lignin, cellulose, hemicellulose and other from compounds  adsorbents chemical and physical features analysis The IR
consists of to be, their composition tree type, growth to the  spectrum (Infrared Quantum Spectrum) is mainly used to
—_— . o ee—
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measure the absorption of adsorbents. on the surface atomic
and molecular structures, their functional groups in
determining the material adsorbent features It is important
to study. importance profession [ 3-6 ].

Plant biomass based on removable coals in the
composition carboxyl, phenol, hydroxyl, amino, carbonyl
groups and other different impact to the character has
functional groups These groups are of coal chemical
properties, especially adsorbent features In IR spectra,
carbonaceous of the material microwave oven structure and
heavy of atoms existence is also reflected The tree stems
and from the roots taken of coals microporosity structures
adsorbent density, relative surface surface the area and
other physical features provides [7,8].

Literature analysis and methods. In the territories of
our republic, especially in the Fergana Valley regions,
farms make up the majority of the cultivated land. Mulberry
trees are planted on the banks of these cultivated lands, the
leaves of which are used as food for silkworms. During the
season, the branches are cut and are currently used as fuel.
In order to effectively use the secondary product, we set the
goal of our scientific work to obtain an adsorbent from
mulberry roots and branches.

Based on the above facts, mulberry tree stem and root
waste was selected as the object of research. Adsorbents
were prepared using the physical activation method of the
selected tree stem and root waste. In the case of physical
activation, coal adsorbents were obtained by thermally
activating tree waste of a certain size at 400, 600, 800°C for
1.5 hours in a pyrolysis device designed for laboratory
conditions and activating it with water vapor at 800° C. The
obtained coal samples were named as follows: FT-activated
mulberry tree roots and branches, a) samples obtained from
mulberry tree stem waste were FT-1 (charcoal sample
obtained at 400° C), FT-2 ( charcoal sample obtained at
600°C), FT-3 (charcoal sample obtained at 800°C); b)
samples obtained from mulberry root waste FT-4 (charcoal
sample obtained at 400 ° C), FT-5 ( charcoal sample
obtained at 600°C), FT-6 ( charcoal sample obtained at 800
°Q).

The quantitative and qualitative composition of
functional groups in the obtained coal adsorbents was
determined using the IR-spectroscopy (Shimadzu
IRTracer100, Japan) method. The high sensitivity of the
spectra (60000:1 signal/noise ratio) allows the analysis of
the amount of impurities in various samples, despite the
large non-intensities of the lines of interest in the spectrum.
The spectral resolution of the IRTracer-100, equal to 0.25
cm !, ensures high accuracy for quantitative identification
of the spectrum, especially in the case of gaseous
compounds. The interferometer performance optimization
system, combined with internal self-diagnosis, ensures
stable operation of the device.

Results and discussions. The IR spectra of
carbonaceous materials obtained from mulberry tree stem
and root waste are presented in Figures 1 and 2. It can be
seen that the peaks characteristic of various functional
groups present in the organic components of the samples
obtained from mulberry root waste are more than those of
adsorbents obtained from tree stem waste biomass. Mobile
hydrogens (CH) attached to carbons 1,3,5 of the aromatic
ring are confirmed by intense peaks at 675-700 cm . The
carbonyl group is characterized by low intensity bending
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and stretching vibrations at 1550-1610 cm . The
absorption lines at 2300-2400 cm ™ stand out among other
peaks with relatively greater intensity.

NN

DM ALCUY

Temwoting 1]

3000 2500 2000 7SO0 1500

380 soxe VR ]

c)
Figure 1. Mulberry tree horn based on taken coal IR
spectra of adsorbents : a) FT-1; b) FT-2; ¢) FT-3.
650-750 cm  indicate the presence of alkene and

aromatic hydrocarbon rings (CH bonds). Obtained at 400 °
C and 600 ° C coal samples in the composition simple ether
and amino groups (RO-, NH , -) are characterized by
deformation vibrations in the range of 900-910 cm "%, As a
result of stretching vibrations in the absorption lines of
1000-1200 cm !, carboxyl and complex ester groups
(COOH, RCOOR ;) appear.

The 2000-2400 cm™ absorption lines, which
characterize the stretching vibrations of RN=C=S, Si-H and
PH bonds, stand out among other peaks with relatively
greater intensity. Hydroxyl groups are characterized by a
peak in the region of 3500-3600 cm .




Ilim ham jdamiyet. e2.2026

E SHIMADZU Esramanzu

[Smoathing | 5 Smoathing

T RAEEE R T
3500 9000 2500 2000 1750 1500

T T
5500 3000 2S00 2000 750 1500 1250 1000 750 500 C)
- 1

a) Figure 2. Mulberry tree root based on taken coal IR
EsHmanzy spectra of adsorbents: a) FT-4; b) FT-5; ¢) FT-6.

IS =) at 800 ° C is very low and that a microporous structure
is formed in them.

] Conclusion. The IR spectrum of coal adsorbents
obtained from tree stems and roots is an important tool in
studying their chemical composition and physical
properties. Through this spectroscopic analysis, it is
= possible to determine the chemical groups, structure and
adsorbent capacity of coal adsorbents obtained from
mulberry roots and stems. The coal different features and
his/her work mechanisms understand it further effective and
ecological clean to the material to convert help This gives
] in the field take visited scientific research and analyses,
] | S N S N coal working release and him/her industry in the processes
in use new opportunities creates.

b)
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BBIPAIIIUBAHUE JbIHU COPTA I'YPBAK B YCJIOBUSAX KAPAKAJITIAKCTAHA
C IPUMEHEHUEM I'IPOTEJISA
Xynaiinazaposa Moxurya UinxomoBHa — cmydenm
CanapuusizoB UnboMikan APTHKOaEBUY — QOKMOP PUiocoduu no cenbCKOX03aUCMBEHHBIM HAYKAM, OOYeHMm
Hyxycckuii 2ocyoapcmeennulii nedazo2uieckuii uHCmumym umenu Axrcunusiza

CULTIVATION OF GURBAK MELON IN KARAKALPAKSTAN USING HYDROGEL
Xudaynazarova Mohigul Illhomovna — student
Saparniyazov In’omjan Artigbaevich — Doctor of Philosophy in Agricultural Sciences, Associate Professor
Nukus State Pedagogical Institute named after Ajiniyaz

Tayanch so‘zlar: suvtangislik, govun, gidrogel, resurstejamkor, hosildorlik.
Rezyume. Magolada Qoraqalpog‘iston sharoitida agrotsenozlarda suv zaxiralaridan ogilona foydalanish va suvtangislik
muhitida gidrogeldan foydalanib qovunning Gurvak navini o‘stirilganda o‘sishi, rivojlanishi, gidrogelning biometrik

ko‘rsatkichlariga ta’siri hagida ma’lumotlar keltirilgan.

KiroueBble ciioBa: 1ehHUIUT BOJBI, IbIHS, THAPOTeIIb, PECYPCOCOCPEKEHUE, YPOIKANHOCTD.

Pe3rome. B crathe MpCACTAaBJICHBI CBCACHHUA O pPAalMOHAJBHOM HMCIHOJB30BAaHWUM BOAHBIX PECYpPCOB B arpouncHo3ax
KapaKaJ'IHaKCTaHa, 0COOEHHOCTSIX pocTta M pPa3BUTHA ABIHA COpPTa prBaK Ipu BbIpalllUBAHWUN C HCIIOJIb30BAHUEM
TUAPOTCII B YCIIOBUAX I[e(i)I/ILII/ITa BOJbI, 4 TAKIKC BJIMAHUC THAPOTCIIA HA 6I/IOM€TpI/I‘IGCKI/Ie IIOKa3aTCIu.

Key words: water scarcity, melon, hydrogel, resource-saving, productivity.

Summary. The article presents information on the rational use of water resources in agrocenoses in Karakalpakstan and
the growth and development of the Gurvak melon variety when grown using hydrogel in a water-scarce environment, and

the effect of hydrogel on biometric indicators.

Kirish. Butun dunyoda tabiiy resurslardan samarali
foydalanish, gayta tiklanadigan resurslardan foydalanish,
yashil energiyaga o‘tish kabi rejalar amalga oshirilmoqda.
Mamlakatimizda ham tabiiy resurslardan  ogilona
foydalanish, yashil iqtisodiyotga o‘tish va ekologik
barqarorlikka erishish bo‘yicha juda ko‘p ishlar olib
borilmoqda.

Ko‘pchiligimizga ma’lumki, bugungi kunda
Qoraqalpog‘iston sharoitida yetishtirilayotgan qishloq
x0‘jaligi mahsulotlari boshqa hududlardagi yetishtirilgan
0zig-ovqat mahsulotlardan o‘zining mazasi, o‘ziga xo0s
ta’mi bilan ajralib turadi. Ayni vaqtda oziq-ovgat
mahsulotlarini yetishtirish jarayonida mirishkor
dehqonlarimiz juda ko‘plab tabiat giyinchiliklariga duchor
bo‘lmoqda. Agrosenozlarga har xil kasalliklarning tushishi
yoki zararkunandalarning ko‘payib ketishi,
yog‘ingarchilikning ekish va unib chiqish jarayoniga salbiy
ta’siri, ayni gullash vaqtida kunning haddan tashqari isib
ketishi hamda sug‘orma suvlarining yetishmasligi yoki
vagtida bo‘lmasligi, o‘simliklar o‘sishi va rivojlanishi
jarayonida namlikning yetarli bo‘lmasligi ekinlarni stress
holatiga, hosildorlikning keskin kamayib ketishiga olib
kelishi tabiiy. Shuning uchun bugungi kunda barcha gishlog
xo‘jalik ekinlari kabi qovunlarni yetishtirishda ham resurs
tejamkor texnologiyalardan foydalanishni mulchalash,
idizdan tashqari oziqlantirish, tomchilatib sug‘orish
kabilarni taqozo etmoqda. Biz Qoraqalpog‘iston sharoitida
sug‘orma suvlaridan ogqilona foydalanish, ularni tejab
ishlatish magsadida qovunning Gurvak navini o‘stirishda
gidrogel qo‘llanilib yetishtirishni ilmiy asoslashni o‘z
oldimizga maqsad qilib qo‘ydik.

Mavzuga oid adabiyotlar tahlili. Butun dunyodagi
ko‘pchilik mamlakatlarda qishloq xo‘jaligi ekinlarini
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sug‘orish uchun suv tangisligi kuzatilmogda va bu ko‘p
vaqt o‘tmay ichimlik suvi tangisligiga ham olib kelmoqda
[2]. Dunyo mamlakatlaridagi vaziyat hozirgidek davom
etadigan bo‘lsa, yaqin yillarda qishloq xo‘jaligida
yetishtiriladigan ozig-ovgat mahsulotlarining tanqisligi
vujudga kelishi ehtimoli yuqori bo‘lib gqolmoqda. Dunyo
mamlakatlaridagi ayni vaqtdagi vaziyatni to‘g‘ri tahlil
gilgan holda, bizda ham tuproq, suv resurslaridan ogilona
foydalanishni, ularni muhofaza qilish bugunning asosiy
vazifalaridan biridir [5]. Shu sababli resurstejamkor
texnologiyalarni ishlab chigish orgali bu kabi muammolarni
yumshatish mumkin bo‘ladi [3, 4, 6]. Oxirgi rasmiy statistik
ma’lumotlarga ko‘ra mamlakatimiz aholisi 38 milliondan
oshib ketdi. Bu esa, o‘z navbatida, ta’lim, tibbiyot,
dori-darmon, ozig-ovqgat, kiyim-kechak va boshqga kundalik
ehtiyojlarning oshishiga olib keladi. Hozirgi kunda poliz
mahsulotlariga bo‘lgan talab kun sayin ortib bormoqda.
O‘zbekiston qovunlari o‘zining shirinligi, betakror mazasi,
hidi, uzoq muddat saglanishi bilan butun dunyoga mashhur
[71.

Tajriba ishlari Qoraqalpog‘iston Respublikasi Beriniy
tumanida 2024-2025 vyili ochiq dala sharoitida olib borildi.
Tajriba ishlari obyekti qilib, Beruniy tumani o‘rtacha
sho‘rlangan tuproqlari, O‘zbekistonda ishlab chiqarilgan
(Toshkent kimyo-texnologiya ITI) gidrogel, govunning
Gurvak navi olindi.

Dala tajribalari B.J.Azimov B.B.Azimov muallifligidagi
“Sabzavotchilik, polizchilik va kartoshkachilikda tajribalar
o‘tkazish metodikasi” uslubiyati asosida o‘tkazildi [1].

Natijalar va munozara. O‘zbekistonning geografik
joylashuvi, iglim sharoiti o‘ziga xos bo‘lib, har bir hududda
o°‘sha muhitga mos o‘simliklar dunyosi shakllanadi hamda
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o‘sha mintaqaning o‘ziga xos brendiga ham aylanib
ulgurgan. Xorazm viloyati va Qoraqalpog‘istonda ham
dunyoga mashhur ekinlaridan qovunning Gurvak navi
yetishtiriladi. Gurvak — qgovunning serhosil, yozgi,
o‘rtapishar navi guruhi. Po‘sti rangiga qarab ola, qora, ko‘k,
og gurvak kabi xillari bor. Ola gurvak tarkibida 8,8-10,4%
gand bor. Ko‘k gurvak tarkibida 7,4- 9,7% qgand bor. Oq
gurvak tarkibida 7,6-10,4% gand bor. Gurvak, asosan,
Xorazm viloyati va Qoraqalpog‘iston Respublikasida
ekiladi va mintaganing tashrif gog‘iga aylangan.

Tajriba ishlari Qoraqalpog‘iston Respublikasi Beruniy
tumanida 2024-2025 vyillari olib borildi. Dala tajribalari
o‘tkazilgan yillarda havo haroratining eng yuqori bo‘lishi
asosan, iyun-iyul oylarida kuzatildi. Kuz va qish oylari
barcha vyillardagi kabi o‘rtacha ko‘rsatkichda bo‘ldi.
Fevralning oxiri mart oylarida havo biroz ko‘tarilib bordi.
Mart oyining oxiri va aprelning birinchi dekadasida havo
isib yerlar ekishga tayyor holatga keldi. Uy oldi tomorga

yeridan govun ekish uchun ajratilgan yerni barcha
agrotadbir talablar asosida tayyorlab olindi. Tajriba
ishlarida gidrogel qo‘llashimizning asosiy maqsadi

sug‘orma suvlaridan foydalanmasdan yoki kam miqgdorda
sarflagan holda qovun yetishtirish bo‘lib hisoblanadi.
Gidrogel tuproqdagi mavjud namlikni yig‘adi va bundan
qovun o°‘sishi hamda rivojlanishi davomida foydalanib
boradi. Gidrogel qovun wurug‘i ekiladigan sathdan
chuqurrogga 25-30 gramdan solinib, ustiga tuproq tashlandi
hamda qovun urug‘i ekildi. Qovunni ochiq dala maydoniga
urug‘ini ekish 2024-yil 11-aprel kuni amalga oshirildi.
Tuproqqa ekilgan urug‘dan ma’lum vaqt oralig‘ida ildiz
o‘sadi hamda gidrogelga yetib borib, uning namligidan
ehtiyojiga garab foydalanib boradi.

Kuzatishlarimizda joriy yilning 26-Aprel kuni urug‘dan
ekilgan govunlar unib chigdi. Keyingi fenologik kuzatishlar
davomida uning o‘sish dinamikasi kuchayib borganligi
kuzatildi. Kuzatishlarimizga ko‘ra biometrik ko‘rsatkichlari
10 may kuni govun barglari yiriklashdi va bo‘yi 6 sm dan
oshganligi gayd etildi. Qovunning to‘liq palak yoyib,
gullashi va meva tuga boshlashi 16-iyun kuni gayd etildi.
Gidrogelning ahamiyatini bilish magsadida govun ekilgan
dalaning bir qismi sug‘orma suvlaridan foydalanilmadi
hamda gullash va meva tugish jarayonida govunning suvga
bo‘lgan talabi kuzatib borildi. Gidrogeldan foydalanilmay
ekilgan variantlarda o‘simliklarning stresga tushishi, ayrim
mevalarining rivojlanmay qolishi kuzatildi. Gidrogel
foydalanilib ekilgan variantlarda esa o‘simliklarning barg
hajmi katta va streslarsiz holatda ekanligi qayd etildi.
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Keyingi fenologik kuzatishlarimiz davomida qovun
mevalarining hajmi ortib borishda davom etganligi va
morfologik o°zgarishlar qayd etildi. Qovun hajmi
kattalashgan sari to‘rlash jarayoni davom etdi va to‘rlar
galinlashib bordi.

Tajribamizda ekilgan gurvak qovunlari 15 iyul kuni
pishib yetildi. Gidrogel qo‘llanilmay ekilgan variantlardagi
govunlarning hajmi nisbatan kichik bo‘lganligi qayd etildi
hamda vaqtidan ilgari pishib yetildi. Buning asosiy sababi
adabiyotlarda keltirilishicha o‘simlik ganchalik ko‘proq
stress holatiga tushganda, vegetatsiya davri tezrog tugaydi
ekan. Gidrogel qo‘llanilib ekilgan variantlardagi qovunlar
vegetatsiya davri to‘liq bo‘lib, o‘z vaqtida pishdi.
Qovunning to‘liq vegetatsiya davri tugagandan keyin ildiz
qgismi kovlab olinib o‘rganilganda, gidrogel solingan
tuproglarda namlik saglanib turganligi aniglandi hamda shu
atrofda mayda ildizlarning juda ko‘pligi qayd etildi. Ildiz
hajmi yer usti palagiga nisbatan korrellyatsiya mavjudligi
aniglandi. Gidrogel qo‘llanilmagan o‘simliklarda ildiz
hajmi kam va tarqog holatda ekanligi gayd etildi hamda
ularning yer ustu bo‘limi massasining kam bo‘lganligi
aniqlandi. Xulosa o‘rnida aytish mumkinki,
Qoraqalpog‘iston sharoitida Beruniy tumanida gurvak navli
qgovunni gidrogel qo‘llanilib ekilganda, bir marotaba ham
sug‘orilmasdan yuqori hosildorlikka erishish mumkin ekan.
Bunda biz qovun ekilgan yerni fagat sho‘rini yuvishdagina
sug‘orma suvlaridan foydalandik. Tuproq ekishga
tayyorlanib govun ekilgandan keyin sug‘orma suvlaridan
foydalanilmadi. Suv zaxiralaridan ogilona foydalanish
orgali ularni tejash, suvtangis hududlarga suvning yetib
borishiga olib keladi. Bunda gidrogeldan foydalanish orqali
sug‘orma suvlarini tejash mumkinligini tajribalarimizda
ko‘rib chiqdik. Tajriba ishlari 2025 yili ham davom ettirildi.
Shu sababli ham biz agrotsenozlarda gidrogeldan keng
ko‘lamda foydalanishni tavsiya gilamiz.

Xulosa va takliflar. Demak, Qoraqalpog‘iston
Respublikasi Beruniy tumani tuproglari sharoitida gidrogel
moddasini qo‘llanilib qovunning Gurvak navini yetishtirish
mumkin ekan. Gidrogelning ganchalik darachada namlikni
to‘plashi tuprogning zichligiga bog‘lig ekan. Gipsli
tuproqlarda hajmining kattalashishi sekin bo‘ladi ekan. Shu
sababli tuprog yumshatilib, keyin gidrogel solinishi
magsadga muvofiq. Namlik bilan to‘yingan gidrogel
o‘simlikning o‘sishi davomida namlik bilan ta’minlaydi va
goldiglari tuproqqa aralashib ketadi. Sug‘orma suvlari
yetishmaydigan agrosenozlarda gidrogeldan foydalanib
hosil olish mumkin degan xulosaga kelindi.
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Tayanch so‘zlar: manzarali daraxt, sada qayrag‘och, tuproq sho‘rlanishi, urug‘, ko‘chat.

Rezyume. Mazkur magolada manzarali daraxtlarning shahar, shahar atrofi muhitidagi ekologik va sanitar-gigiyenik
ahamiyati, aynigsa, sada qayrag‘ochning ekologik xususiyatlari, tuproq sho‘rlanishi va suv rejimi hamda ko‘paytirish
imkoniyatlari tadqiq etilgan. Tajriba Qoraqalpog‘iston Respublikasi Taxtako‘pir tumani hududida olib borilgan bo‘lib, sada
qayrag‘ochning tuproq suv rejimiga ta’siri hamda ko‘chatlarini ekish texnologiyasi, urug‘larning tarqalishi va
unuvchanligini baholash orqali ushbu daraxtni ko ‘paytirish istigbollari muhokama qilingan.

KiroueBble cioBa: ACKOPAaTUBHOC ACPCBO, OOBIKHOBEHHBIN BA3, 3aCOJICHHOCTD IMOYBBI, CCMCHA, paccaja.

Pe3ome. B ﬂaHHOﬁ CTaTh€ U3YYaCTCA OKOJOIMYCCKOC U CAHUTAPHO-TUTUCHUYCCKOC 3HAYCHUC JICKOPATUBHBIX NE€PEBLEB
B FOPOJICKOM U MPUTOPOIHOM Cpelie, B YaCTHOCTH, IKOJOTMUYCSCKHE CBOMCTBAa OOBIKHOBEHHOT'O BfA3a, 3aCOJICHHOCTh MOYBBI U
BOI[HLIﬁ PEKHUM, a TAKKE BO3MOXHOCTU €TO0 PAa3MHOKCHMA. SKCHepHMeHT MMpoBOAWJICA B TaXTaKOHI/IpCKOM paﬁOHe
Pecny6onukn KapakannmakcraH, ¥ Ha OCHOBE OIIGHKHM BCXOXXECTH M TIPOpacTaHUsl CEeMSH OOCYXKAaJoCh BIMSIHUE
OOBIKHOBEHHOI'O BS3a Ha BO):[HI:.II71 PEKUM IMOYBBI, @ TAKXE TCXHOJIOTHA MOCAAKH paccalbl, paCIipOCTPAHCHUE CEMAH U
TIEPCICKTHUBLI PA3MHOKCHUA 3TOT'O ACPEBA.

Key words: ornamental tree, common elm, soil salinity, seed, seedling.

Summary. This article studies the ecological and sanitary-hygienic significance of ornamental trees in urban and
suburban environments, especially the ecological properties of the common elm, soil salinity and water regime, and
reproduction possibilities. The experiment was conducted in the Takhtakopir district of the Republic of Karakalpakstan,
and the impact of common elm on the soil water regime, as well as the technology of planting seedlings, seed dispersal, and
the prospects for reproduction of this tree were discussed by assessing the germination and germination of seeds.

Kirish. Hozirgi vagtda landshaft dizaynga juda katta Mavzuga oid adabiyotlarning tahlili. Bugungi kunda
e’tibor garatilmoqda. Hatto, bog‘dorcchilikda ham ayrim  statistik ma’lumotlarga tayanib shuni aytish mumkinki, har
vagtlari uning fagatgina mevasiga emas manzarali  kuni tabiiy o‘rmonzorlar maydoni kamayib bormoqda.
ko‘rinishiga qarab ekilmoqda. Umuman, yashil dunyo Buning asosiy sabablari antropogen ta’sir, har xil tabiiy
ularning orasida manzarali daraxtlarning ahamiyati juda yong‘inlarning kelib chiqishi, yerlarni o‘zlashtirish kabilar
yugori bo‘lib, yozning issiq vaqtida ham uning soyasi juda  sabab bo‘lmoqda. Vaziyat hozirgidek davom etgudek
salgin va kislorodga boy bo‘ladi hamda tuproq sho‘rlanishi,  bo‘lsa, Yer shari aholisi tabiiy kislorodga boy bo‘lgan
suv rejimiga ijobiy ta’sir giladi. Bundan tashqari ular shahar ~ hududlarga ko‘chib o‘tishni boshlaydi. Buni hozirda
hamda shahar atrofida, dala chekkalarida ihotalovchi bo‘lib ~ olimlarimiz iglim o‘zgarishi sababli kelib chigadigan
ham xizmat qiladi. Bunda asosan, esayotgan kuchli — migratsiya deb atamoqda [3, 4].
shamolni va u bilan birga targalayotgan chang zarralarini Ana shu kabi muammolarni hozirdan ko‘ra bilgan
ushlab qoladi. Shu sababli, mayda bargli manzarali davlatlarda o‘rmonzor maydonini ko‘paytirish uchun
daraxtlarni  xiyobonlar, shaharni  obodonlashtirishda  astoydil harakat gilmoqgdalar. Bu borada mamlakatimizda
shuningdek, katta ekin dalalarni ihotalashda kengdan ko‘plab ishlar olib borilmoqda. Xususan, mamlakatimizda
foydalaniladi. Shuningdek, manzarali daraxtlarga har xil ~manzarali daraxtlarni shahar va shahar atrofiga ko‘p
ertak gahramonlari, hayvonlarning shakli hamda boshga miqgdorda ekish uchun ko‘p imkoniyatlar yaratmogqda.
chiroyli shakllar berilib, ko‘cha va xiyobonlarga o‘ziga xos  Sababi, shaharlarda aholining yashash sharoitlarini
ko‘rk bag‘ishlab turibdi. Bu esa manzarali darxtlarni shahar ~mukammal darajasiga ko‘tarish, dam olishini ta’minlash,
va shahar atrofiga ko‘proq miqdorda ekish kerakligidan  shahar sanitar holatini yaxshilash, o‘ziga xos mikro iglimni
dalolat beradi. yuzaga keltirish va sog‘lomlashtiruvchi yashil hududlar
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maydonlarini kengaytirishda manzarali daraxtlarning roli
kattadir [5].

Ko‘kalamlashtirish magsadida tavsiya etilayotgan
daraxt, buta turlari manzarali ko‘rinishga ega bo‘lishi bilan
birga shaharning iglimiga gaz-tutunli va changli muhitiga
biologik tomondan bardoshli bo‘lishi va shahar
arxitekturasiga hamda sanitar-gigiyenik talablarga javob
berishi lozim. Qoraqalpog‘iston iqlim sharoiti keskin
kontinental bo‘lib, ko‘pincha qish sovuq va nisbatan
yog‘ingarchilik kam bo‘ladi [6]. Bu borada sada qayrag‘och
talablarga to‘liq javob beradi.

Tajriba  ishlari  Qoraqalpog‘iston  Respublikasi
Taxtako‘pir tumani hududida olib borildi. Obyekt qilib sada
qayrag‘och tarqalgan joylarning tuproqlari, sada qayrag‘och
va uning ko‘chatlari, urug‘i olindi.

Dala tajribalari “Dala tajribalarini o‘tkazish uslublari”
va “Manzarali daraxtlarni ko‘paytirish” uslubiyati asosida
olib borildi [1, 2].

Tahlil  va natijalar. Bizning tadgigotlarimiz
Qoraqalpog‘iston  Respublikasi  Taxtako‘pir  tumani
hududidagi sada qayrag‘och tarqalgan joylarida olib borildi.
Statistik ma’lumotlarga qaraganda ko‘p asrlik sada
qayrag‘ochlar aynan Qoraqalpog‘istonda mavjud ekan.

Eng birinchi bo‘lib sada qayrag‘och osib turgan
atroflaridagi sizot suvlarini, tuproq sho‘rlanishini o‘rganib

chigdik. Solishtirish uchun shu atrofdagi daraxtlar
targalmagan hududlarda bir xil chuqurlikdagi tuproq
namunalari, ularning namligi, sho‘rlanishi o‘rganildi.

Tahlillarimiz natijalariga ko‘ra sada qayrag‘och o°sib
turgan atrofdagi dala tuproglari sho‘rlanish darajasi pastligi,
tuprogning suv rejimi normal holatda ekanligi aniglanildi.
Mahalliy aholidan savol-javob gilinganida, bu joylarda
sabzavot, poliz ekinlari yaxshi o‘sishi ma’lum bo‘ldi. Sada
qayrag‘och tarqalmagan dala atroflarida esa faqat sho‘rga
chidamli ekinlar ekilishi, hosildorlik nisbatan past ekanligi
ma’lum bo‘ldi. 2024 yil bo‘yicha tahlillarimiz shuni
ko‘rsatdi, sada qayrag‘och targalgan dala atroflari fizikaviy
gonuniyatlar asosida tuprog suv rejimini normallashtirib
turgan, tuproqning ortiqcha sho‘rlanishi oldini oldi. Sada
qayrag‘ochning bu xususiyatlarin e’tiborga olib, uni
ko‘paytirish magsadida 2024-2025 yilda Taxtako‘pir
tumani hududida tajriba ishlarini olib bordik. Biz ularning
ko‘chatlarini ekish uchun olib kelib, oldindan tanlab
olingan yerlarga ekdik. Ekish oldidan ko‘chat ekiladigan
yerni tayyorlash ishlari olib borildi. Bunda biz asosan uy
oldi tomorga yerlarining atrofini sug‘orib, organik
o‘g‘itlarini chirigan holatda aralashtirilib qo‘yildi. Keyin
ko‘chat ekiladigan yerlar belgilab olindi va u joylarda
chuqurlar gazildi. Chuqur gazish ishlari umum gabul
gilingan metodik ko‘rsatmalarga asosan olib borildi. Ya’ni,
yer yuzidagi dastlabki 0-20 sm qatlamidagi tuproglar
alohida tomonga qo‘yildi va qolgan qatlam tuproqlari
kerakli darajadagi chuqur paydo bo‘lgunga qadar boshqa
tomonga qo‘yildi. Keyingi ishimiz olib kelingan
ko‘chatlarni qazilgan chuqurga qo‘yildi. Undan keyingi
ishlar dastlabki gazib olingan 0-20 sm dagi tuprog mayin
holatda sekin ildiz tomonini yopish uchun ishlatildi va
yetarlicha suv quyildi, quyilgan suv tortilgandan keyin 0-20
sm qgatlamdan keyingi alohida olingan tuproglar usti
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tomonga solindi. Buning asosiy sababi toprogning unumdor
qatlami yuza gismida joylashgan bo‘ladi, buni ko‘chatning
ildiz qismiga solinganda ko‘chatlar kam stresga tushadi va
unuvchanligi  yuqori  bo‘ladi. Ko‘chatdan ekilgan
gujumlarni  kuzatish davom ettirilmoqda.  Keyingi
tajribalarimizda ildizni rag‘batlantiruvchi stimulyatorlardan

foydalanib olib borilmogda.
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1-rasm. Sada qayrag ‘och urug i unuvchanligi

Sada qayrag‘och ildizidan va urug‘idan ko‘payadigan
manzarali daraxt hisoblanadi. Bizning kuzatishlarimizda
urug‘i pishib yetilganda shamol bo‘lmagan tiniq kunlari
daraxtdan to‘kilgan urug‘lar juda uzoqqa tarqalmadi. Ya’ni,
30-37 metr radiusda tarqalgan urug‘lar ko‘pchilikni tashkil
qildi. Shamol bo‘lgan kunlari esa shamolning yo‘nalishiga
garab, 200-370 metr joylardan ham urug‘lari mavjudligi
gayd etildi. Buning asosiy sababini tahlil gilganimizda
shamol yo‘nalishi ochiqlik tomonga bo‘lganda, uni to‘sib
goluvchi boshqa o‘simliklar mavjud bo‘lmaganligi sababli
uzoqroqqa tarqalganligini kuzatdik. Shamol yo‘nalishi
boshga yovvoyi o‘simliklar mavjud tomonga esganida
uning tarqalishi kam bo‘ldi. Sababi, yovvoyi o‘tsimon
o‘simlik qoldiglari uning tarqalishiga to‘sqinlik qilgan.
Kuzatishlarimiz davomida urug‘larning unuvchanligi
baholanganda, yashash uylarning poydevori atrofida
tarqalgan urug‘larning unuvchanligi yuqori ko‘rsatkichga
ega ekanligi gayd etildi. Buning sababi tahlil gilinganda,
shu atrofga tarqalgan urug‘larga optimal sharoit mavjudligi
kuzatildi. Bunda, uy tomidan tushgan yomg‘ir suvlari
chuqur paydo gilgan va bu chugur namlikning uzogqroq
saqlanib turishiga olib kelgan hamda natijada urug‘larning
unuvchanligi boshqa joylarga nisbatan ko‘p bo‘ldi.

Umuman olganda, sada qayrag‘ochni ko‘paytirish
uchun uni ko‘chatidan va urug‘idan ekish imkoniyati
mavjud bo‘lib, urug‘idan unib chiqqan nihollar dastlabki
yili nimjon ko‘rinadi. Yillar o‘tishi davomida bu tafovut
yo‘qolib boradi. Bahorning yomg‘irli kunlari ularning urug*
unuvchanligini  oshiradi. Ko‘chatidan  ko‘paytirishda
ko‘chirib o‘tqazilgandan keyin ildiz otib ketgunicha uning
namligini nazorat qilib turish kerak bo‘ladi.

Xulosa. Qoraqalpog‘iston Respublikasi Taxtako‘pir
tumani hududida sada qayrag‘och tarqalgan joyga yaqin
dalalarning tuprog meliorativ holati yaxshi holatda ekanligi,
tuproq sho‘rlanishi boshga hududlarga nisbatan kam
ekanligi aniqlanildi. Ko‘chatlarni ekishda namlikni nazorat
gilish katta ahamiyatga ega ekan. Shuningdek, sada
qayrag‘och urug‘idan tabiiy ko‘payish jarayonida
yog‘ingarchilikning bo‘lishi yoki namlik asosiy faktor
ekanligi kuzatildi.
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METHOD OF SECURING THE SALINE ARAL SAND WITH COMPLEX ADDITIONS
Jumabayev Berdakh Aytbayevich — Candidate Chemical Sciences, Associate Professor
Nukus State Pedagogical Institute named after Ajinyoz

Tasiny cy3aap: mwypnaHrad KyMJIapHH MycTaxkamiaml, €rod KUMUFX, YOI KUIUFH, TTaXTa Fy3amosich, CyBra YHIaMIn

arperatJiap.

Pe3rome. Tagkukot nmuma Oponoyitn Xyayaugarn Kozoknapé nryprianrad KyMIapHHUHT AACTIEpCHsUIaprAIa MaXalui
XoMal€ Ba CaHOAT YHKWHIWIAPU aCOCHIAark KOMIUIEKC KyIIMMYaiap épaaMuia CyBra YuiaMiIi CTPYKTYpa XOCHI KHJTHII
HMKOHHMATH KypcaTuiras, 0y 3ca JUCTIEpCHOH MyCTaXKaMJIMKHHI TaAbMHUHIAWIN Ba HATIDKaAa MycTaxkaM arperatiiap XOCuil

Oynuimra onnbd Keaaau.
KialoueBble cjioBa:
BOI[OHpO‘leIe aneFaTLI.

3aKpCIUICHUA 3aCOJICHHBIX IMECKOB, APCBECHBLIC ONMNIIKH, pI/ICOBLII‘/II JIy3ru, XJIOITKOBBIH ry3anau,

Pe3tome. B pabore nmoka3ana BO3MOXKHOCTh 00Opa30BaHMsl BOJOIIPOYHOI CTPYKTYPBI B JUCHEPCHSX 3aCOJICHHBIX IIECKOB
Kazakmappn ApanbCKOTrO pEerHOHa C TOMOINBIO KOMIUIEKCHBIX J00aBOK HAa OCHOBE MECTHOTO CBHIPbS W OTXOAOB
MIPOMBIIJICHHOCTH O0ECIEeYNBAIOIIee JUCIEPCHOHHOIO YIPOYHEHMS, KaK CIEACTBHE NPHBOAAIIEE K 00pa30BaHHUIO

MPOYHBIX arperaTosB.

Key words: saline sand stabilizers, wood chips, rice husks, cotton guzapay, water-resistant aggregates.

Summary. The work demonstrates the possibility of forming a water-resistant structure in the dispersions of the saline
sands of the Kazakh-Darya region of the Aral Sea region using complex additives based on local raw materials and
industrial waste, ensuring dispersion hardening, resulting in the formation of strong aggregates.

BBenenmne. lccnemoBanue B 00JIaCTH  CO3JIaHUS
HUCKYCCTBEHHBIX CTPYKTYpP B 3aCOJICHHBIX MECKaX M HX
3aKpeTieHIe c TIOMOIIBIO peareHToB-
CTpyKTypooOpa3oBaTeneii  paboT Ha  OMYCTHIHEHHBIX
UCIICJICTBAE BBICBHIXaHHUS ApaTbCKOTO MOPS 3aCOJICHHBIX
meckax moOepexbss Kaszakmapes mpeamonmararoT s
3aKpeIUICHHUs] 3aCOJICHHOTO TIeCKa TIOWCK  JCTICBBIX,
HETOKCHYHBIX W JOCTYIHBIX peareHTOB-3aKperuTeNei
[1-3].

3aKkperuieHue  3aCONICHHBIX ~ MECKOB  MOOEpEeXbs
Kazakmapbs Apanbckoro permoHa C HCTIOIb30BAaHHEM
KOMIUIEKCHBIX JI00aBOK PEAarcHTOB W IPOMBIILICHHBIX
OTX0/IOB OyleT CIOCOOCTBOBATh TaKXKE U PEHICHHIO
HEKOTOpHIX IpobieM s3komoruu [2, 3]. EcrecTBeHHO, UTO
3aKpENHUT OTPOMHBIC MACCHBBI MOJBIXKHBIX OapXaHHBIX
MIECKOB HE IPEJICTABIICTCS BO3MOXKHBIM, HO CO3JaHUE HA
HEOOJIPIIMX TOJBINAX TIECKOB TPOYHON BOJOCTOMKON
CTPYKTYpPHI (KOPKH), CIIOCOOHOH YAepKHBaTh KOPHEBYIO
CHUCTEMYy pAacTeHHi, B COYETaHHE C (UTOMETHOpaIHel
MO3BOJIMT HCHOJB30BaTh 3TH IUIOMAAU, & TaKKe PE3KO
COKpaTHTh 3allcCOYMBAHME M  3aCOJICHHE COCEIHHX
IJI0JIOPOJIHBIX 3€MeJbh HCIECTBHE BETPOBOM 3PO3HUH.

B pabore, myreM XHMHYECKOTO MOIU(PHINPOBAHUS
MTOBEPXHOCTH YaCTHI] TBEPAOH (ha3pl moOaBKamu, TOTydeHa
MEXaHHUYECKH- M BOJOMNPOYHAs CTPYKTypa B IE€CUAHOU
nucnepcun [3-5]. Microns30BaHbI MECKH € OCYIIEHHOTO JHA
Apansckoro Mops-modepexssi Kasaxmzapsu. B Tabmmme 1.
[lpuBeneHbl JaHHBIE OOIIETO XHMHYECKOTO —aHAIM3a
00pa3IoB 3aCOJCHHBIX MMECKOB. BHIHO, 4TO cojepikaHue
SiO2  cocraBmser  89,24%. IlpeoOmamaromyM WX
BOJIOPACTBOPHMBIX COJICH SIBJISIFOTCS XJIOPHIBI U CYJIb(ATHI
HATpHSL.
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Ta6auna 1. O0muii XuMu4eckuii aHaIu3
o0pa3ua necka nodepexbs Kazaknapou

« |3|13| ololololal E
O | = & =) S| B
5 |2 || 3|8 22w
89/24(2/3411.87|0.11|1.11 0.95|1.83|1.35|1.20| 100,00
Monyne kpymHoctH mecka -0.86, comepkaHue
BOZIOPACTBOPUMBIX couei 1.18%. ITeckn

MOJIMMUHEpPAIIbHBIe- B KaUueCTBE MpuMeceit k kBapity (60%)
OTMEYEHHl  IMaTel W  KajgbOUT. B KadecTBe
00aBOK-3aKpeUTENe B3SATHl OKCHI KaJBIUs B BHIE
Ca(OH), Toukomucnepcuas 3oma-ynoc ['POC, orxojsl
LEIUTF0II03HO-0yMakHOH TpoMbinuieHHOCTH-CJIb, pucoBas
mysra-(PJI), xmonkoBas ry3anas —XI', a Takke HEAOPOTOH U
JIOCTYIHBIN BogiopacTBOpuMbIi monumep K — 9.
Vcnonp30BaHHBIE HAMH KOMIUIEKCHBIE JOOABKH OBIIH
WCIIBITAHbl  JIJII  CO3J@aHUs MPOYHOM TOBEPXHOCTHOM
CTPYKTYpHI (KOPKH) B AUCIIepcuH niecka. B Tabm.2 u tabn.3
MIPHUBEICHBI PE3YNbTATHl 1O BIFSHHIO 3THUX J00aBOK Ha
MEXaHHYECKyI0 MPOYHOCTH KOPKH U (HOpMHUpOBaHKE
BojonpouHbix arperatoB (BITA). Kak BumHO, camu
nobaskn K-9 m CJIb He crnocoOCTBYIOT IOBBIIICHUIO
MPOYHOCTH CTPYKTYpHl, a ux komnosummu c Ca(OH)2,
HECMOTPS Ha BOAOCTOMKOCTh U MEXAaHUYECKYHO MIPOYHOCTD,
Takke 3aMeTHO He mnosblmaroT uyucio BIIA. s
HNOBBILIEHUE MNPOYHOCTH KOPKH U OJHOBPEMEHHOH
SKOHOMHH H3BECTH H yTy4IIeHUS (QPaKIFOHHOTO COCTaBa
arperatoB npeiokeno st kommnosuruu CJIb+ Ca(OH)2
M3BECTh 3aMEeHUTH 30J0i-yHOocoM I'POC; a ansa 0.5% Horo
K-9, cocraButh kommozunmn K-9+PJI u K-9+XT'. [Tpu aTom
MIPOYHOCTH BO3HUKIIEH CTPYKTYpPHI YAAJIOCh IOBBICHUTH IO
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2.52-2.72 MIIA, a uucno BITA mo 70-76%. B orcyrcTBUM K9 (01| - - 10,83 10,62 | 3,12 |23,60 (29,96
m3BecTH (WM COJEpIKAIMX KalubIUi MUHEpaIbHBIX K9 |05 - - 135,0510,05|10,00 | 9,15 (64,26
mo0aBOK) TOBEpXHOCTHO-akTHBHEIE BemectBa CJIb He K=*9 [05] - - |38,13(11,15(10,96 {10,26 |70,50
crocoOCTBYIOT 00pa30BaHUIO BOIOIPOYHBIX arperaTos. K**9|05 | - - 138,40/10,20 (10,12 |10,32 [69,05
(Tabunua) CAb* [30,0| - - - - 1,95 32,80 |35,67
Tabauna 2. Bausinne 100aBOK peareHTy Ha MPOYHOCTH CJIb**[30,0(0.13] - [41,12]10,00[11,95 [30,16 62,25
npH caTuu 00pa3uos (3x3x3¢M) U3 cMeCH NMeCOK-BO/A- CJI6**[30,0] - [1.27]67,41] 1,16 | 1,23 | 6,30 [76,00

no0aBKa —Boa-TBepAas oTHomeHue-0.25

Ipou- Ipou- K * -9 ¢ no6GaBKo# prCOBOI JTy3ru
JloGaBka HOCTb, JloGaBka HOCTB, K ** -9 ¢ no6aBKoO# XJIONKOBOH ry3aman
MIIA MIIA. [Tpn BBeneHHe KOMOWHMPOBAHHBIX J100ABOK Hapsay ¢
o | ) o . o yBennmyeHueM KonmdecTBo BITA, ocHOBHast 1O KOTOPBIX
z 5= g z g g - NPUXOJIUTCS Ha KpymHble arperatsl (>2,0) oOpasyercs
g =5 g g g =i g S p 19 p > pasy
2 &l 53 2 S 2 sz OYeHb NPOYHAs TOBEPXHOCTHAsi KOpKa, 4TO, OYECBHIHO,
= ~ 2 T w 2 SBJISIETCS PE3yJAbTaTOM aACOpOLMHM ¥ NENTH3HPYIOIIETO
K9 01 063 CIb 15 0.83 JIEWCTBHS TOBEPXHOCTHOAKTHBHOW JT00ABKH, MPUBOISIIHX
K9 05 215 CJib 30 169 B BO3HHKHOBEHHUIO B CHUCTEME 3HAYMTEIHLHOTO KOJIMYECTBO
K*9 | 05 265 CIIB* 30 523 BBICOKOJMCTIEPCHBIX  MPOIYKTOB,  KOTOpbIe obnaiaoT
K**9] 05 271 CJIB* | 30 270 Xopoweii ajresueli Kk 4acTMlaM INecka H B mpolecce
K*-9¢ I[O6aBKOI7[ puco- CI[B* c I[O6aBKOI71 Ca(OH)2 BBICBIXaHUSA CTPYKTYPhI CKIICUBAIOT €€ YaCTULBI B IIPOYHLIC
Boit y3rn K ** -9 ¢ sio- CJIB** ¢ 106aBKOit 301Tb1 arperatbl. BO3HMKHOBEHHME MPOYHBIX arperatoB MOXKHO
6aBKOI XJIOIKOBOH Iy3a- 00BSACHUTh, BO TMTEPBBIX, TEM, 4YTO YAaCTUIBI TecKa
Hau B3aUMOJICHICTBYSl ¢ THIPOKCHIOM KajbIusi, o00pa3ys

Tab6auua 3. Biausinue KOMIOHEHTOB 100aBOK HA MPOY- AOCTATOYHO IIPOYHYIO KOPKY, COCTOAMIYIO H3 KalbIUH

HOCTB NIOBEPXHOCTHOIi KOpKH 1 opmupoBanue BIIA B THAPOCUIINKATa, BOBTOPBIX, OOpa30BaHHBIN KaJbLUEBbIH

3acosienHoM necke Kasakaapbsi Apajibckoro permona  TMAPOCHIIMKAT, BCTynas BO B3auMozeictaue ¢ ITABamu
KoMIOHEHTHI Kosnuectso BIIA, obpazyet arperar tuna xomruiekca SiO2+Ca(OH)2+ITAB,
Z[O6aBOK % 10 (I)paKHH;[M’ MM ° KOTOpLIﬁ u OGyCHaBHHBaeT BBICOKYIO IMPOYHOCTH
« . MIOBEPXHOCTHOM KOPKH.
N p=! Lo <
T4 2| o o o) Y = 3akarouenue. Takum 06pa3oM, MOKa3aHa BO3MOKHOCTb
- — o 3 v
Haspanne |O E = N S S UC.; g 00pa30BaHUsl BOJOMPOYHON CTPYKTYpPHl B JUCIEPCHSIX
S 5 o — o 3aCOJIEHHBIX IECKOB C MOMOIIBI KOMIUIEKCHBIX I00aBOK,
o
obecrnieunBarOmuX 3GGEKT AUCHEPCHOHHOTO YNPOIHEHUS
- -1 1- - - 1112 |5,15 16,27 Ha OCHOBE 06pa30BaHMUs MPOYHBIX arPeraTos.
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MyHIAT0H (HaoJUTHIH.

Pe3iome. MaKonazLa HOCMCHT CaHOATU YYYH KHU3UKHIIL yﬁFOTaHHFaH T MUHCPAJUIAPUHUHI IYyHIOJIaH q)aommmra
HCCHUKJIMK HIIJIOB 6epI/IH.II/IHI/IHF TabCUPU S'/pFaHI/IJ'IFaH. I'mn JKUHCJIApUHUHT acocun MUHCPAJJIAPUHUHI TY3WJIHMIINW Ba
Xoccalapu TaxJui KWINHIdaH, UCCUKIINK Q)aOHHaLHYBI/I MCXaHU3MJIapHh Ba UCHUTHUII mapaéHH/:[a MHHEPAJIOTUK q)a3anapHI/1Hr
y3rapuiu 6aén stwiarad. [lynnonan daommurian 6axonamn ycyiiapd, Iy JKymialaH TYFpUIAH-TYFpH Ba OWJIBOCHTa
ycymnap kKypub unkuiarad. KaonuHUT Ba MOHTMOPHUIOHHUT TypyXJlapura MaHcy0 MHHepajulap, IIYHHHIZIEK, OIIOKAaCUMOH
TyQPUT KUHCIAPUTA ANTOXUAA IBTHOOP KapaTHIraH OYnuO, ynap TEPMHK WIUIOBAAH CYHT 3HT FOKOPH PCEaKI[HOH
(I)aOJ'IJ'II/IKHI/I HaMOEH 3Tajgu. TepMI/IK Q)aOHHaLHTI/IpI/IHFaH TW1 JKAHUCIIApUHU KaM KIIMHKCPJIW LEMCEHT TapI(I/I6I/I,I[a
KYJUIAITHUHAT MaKcaara MyBoGuKury Ba 0y ycyn CO, YNKUHAWIAPHHA KaMaHTHPHINTa UMKOH OCpHUINN XaKHIa XyJocanap
YHUKapuJraH.

KiroueBble c10Ba: 1IEMEHT, TIIMHUCTBIE MUHEPAJIbl, KAOJIUHUT, MOHTMOPWIIJIOHUT, TY(H(HHUT, TepMUUecKass aKTHBALUS,
IMyHuoJjaHoBass aKTUBHOCTD.

Pe3rome. B cratee wuccnemyercss BIMSHHE TEePMHUYECKONH OOpabOTKM Ha IYIIOJIAHOBYIO AKTHBHOCTH TJIMHHCTBIX
MUHEPAJIOB, MPEACTABJIIAIOIINX HUHTCPEC I ].[eMGHTHOfI MMPOMBIIIJICHHOCTH. HpO&HaJ’IHSHpOBaHH CTPYKTYypa U CBOMCTBaA
OCHOBHBIX MHUHCPAJIOB I'JIMH, @ TAKIKE MCEXAHHU3MbI TCpMH‘IeCKOﬁ AKTUBAllMU U U3MCHCHHS MHUHCPAJTIOTHUCCKUX (1)213 npu
HarpceBaHuu. PaCCMOTpeHBI METOAbI OLICHKH HyuL[OJ'IaHOBOﬁ AKTUBHOCTH, BKJIIOYasd MNPSAMbIE W KOCBCHHBIC. Ocoboe
BHUMaHHE YJIEJICHO MHUHEpalaM KAaoJMHUTOBOW M MOHTMOPWIUIOHMTOBOW TPYIII, @ TaKXX€ OMNOKOBHIHBIM TY(H(GHUTOBBIM
MOpoAaM, KOTOPBIE MPOSBISIOT HAUOOJBIIYI0 PEAKIIMOHHYIO CIIOCOOHOCTH IMOCHE TepMHUYECKOH 00paboTku. CremaHbl
BBIBOJBI O uenecoo6pa3H00TI/1 HCIIOJIB30BAHUA TEPMHUUYCCKHM AKTUBUPOBAHHBIX TJIMH B COCTAaB€ HU3SKOKIMHKEPHBIX
LHEMCEHTOB, YTO IMO3BOJIAACT CHU3UTh YPOBCHb BLI6pOCOB C02

Key words: cement, clay minerals, kaolinite, montmorillonite, tuffite, thermal activation, pozzolanic activity.

Summary. The article investigates the influence of thermal treatment on the pozzolanic activity of clay minerals of
interest to the cement industry. The structure and properties of the main minerals of clay rocks are analyzed, and the
mechanisms of thermal activation and changes in mineralogical phases during heating are described. Methods for assessing
pozzolanic activity, including both direct and indirect approaches, are considered. Special attention is given to minerals of
the kaolinite and montmorillonite groups, as well as to opoka-like tuffite rocks, which exhibit the highest reactivity after
thermal treatment. Conclusions are drawn regarding the feasibility of using thermally activated clays in low-clinker
cements, which helps reduce CO, emissions.

BBenenne. Ycroifunmoe pasButue ompeneisercss kak  Bcero CO,, 4To cocoOCTBYET r1obaabHOMY HOTETUICHHIO U
KOHIIEMIHUS OOLIECTBEHHOI'O MPOrpecca, OPUEHTUPOBAHHAS — 3KOJIOTHYECKUM IOCIIEICTBUSIM.
Ha yJOBJICTBOPEHHE MOTPEOHOCTEH HACTOSIIETO OKOJIESHHS CrpoutenbHass  OTpacib  SIBISIETCSl  OJHMM U3
IPU  COXpPAHEHWH CIOCOOHOCTH OyAyIIMX TIOKOJEHWH  KPYNHEHIIMX HCTOYHUKOB BbIOpocoB CO,, mpu 3TOM
YIIOBIIETBOPATH CBOM NOTpeOHOCTH. Peamm3amms 5TOH  LeMEHTHas IPOMBINUICHHOCTh (opmupyer okoso 5%
KOHLCTILIUH OCJIOXKHSIETCS WHTEHCHBHBIMH  TJI00aNbHOM dMHCCHM. BbIcOkMi BKial OOBSCHSETCS
AQHTPOIIOT¢HHBIMH BBHIOpPOCAMHU NApHHUKOBBIX T'a30B, MPEKAE  3HAYMTEIBHOMN 3HEPrOEMKOCTHIO IPOU3BOACTBA
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NOPTJIaHALEMEeHTa: IS MONy4YeHUs | T KIMHKepa B CyXHX
nporieccax tpedyercs 3,1-3,8 I'JIxk TermnoBoii sHeprum, a B
ycrapeBmux MOKpbIx medax g0 6 I'Jlx/t. Kpome Toro,
3HAUUTEJbHAs  YacThb  BBIOPOCOB  oOpasyercs  IpH
JileKapOOHU3AINY U3BECTHSIKA!
CaC0O;3;—Ca0+CO, (~0,53 kr CO, Ha 1 kr xiuHKepa) [1].
CHIKEHHE SHEProéMKOCTH NPOM3BOJCTBA OIPAHUYCHO:
Jaxe IpU ONTUMH3ALMM TEXHOJOTHYECKHX IIPOLIECCOB
MHUHIMaJIbHOE TOTPEOJICHHE TeIla COCTABISAET OKOJo 2,9

I'Tx/t KJIIMHKEDA. JononHurensHoE COKpalICHUE
BbIOpocoB  CO, BO3MOXKHO 3a CYET HCIOJIH30BAHUS
aJbTEpHATUBHBIX  BHUJIOB  TOIUIMBA W aKTUBHBIX

MHUHEPAIBHBIX J00ABOK, IIPEXK/IE BCETO MYIII0IAHOB.
[Tymmonansl — KPEeMHE3E€MHCTBIE WM TIIMHO3EMHUCTHIC
MaTepHaIbl, HE oOmamaromue CaMOCTOATEIHHON
TUJPaBINYECKON aKTUBHOCTBIO, HO B3aUMOJEHCTBYIOIIUE C
THIPOKCUIOM  KaJbLUs NPUCYTCTBUM  BOJXBI  C
00pa3oBaHNEM [IEMEHTHBIX THAPATUPOBAHHBIX COEIMHEHUH
[2]. Cpenn aKTUBHBIX 100aBOK TpaAULILOHHO
ucnob3yrores Jierydas 3oia TOC U rpaHylMpOBaHHBIN
JIOMEHHBIH 1IIJIaK, OJHAKO UX PECYpChl OTpaHUYEHHI [3, 4].
[ToaToMy axTyalbHBIM SBJSIETCS H3YyYEHHE MECTHBIX
MMH U TyQQUTOB, CIOCOOHBIX IOCIE TEPMHYECKOM

B

aKTUBAllUM  MPOSBIATH  BBICOKYIO  MYIIIOJAHOBYIO
AKTHBHOCTD.
Oocy:xnenne. Munepanocuyeckuii  cocmag — 2IUM.

['munucTele MuHepansl nensTces Ha rpynmsl 1:1 u 2:1 mo
CIIOUCTOH cTpyKType, cocrosmeil u3 rerpasapuueckux (T)
u okTasapuueckux (O) cioés.

» Munepanst 1:1: uepepyrorcss cimom T u O.
BxirouaroT KaoJMHHTH  (KAOJNWMHMT, JUKKUT, HHUKPUT,
rajulya3uT, TH3WHTEPUT) W CEpPNEeHTHHBl  (JIM3apiaMT,
AQHTUTOPUT, XPU3OTHII U JP.).

» Munepansl  2:1: 1gBa TETPadAPHUUECKUX  CIIOS
YepeayrTcs C OJHHMM OKTajJIpH4YecKuM. Bxirouaror
MUPODUILINT, TANIBK, CIFOJIbI (MYCKOBUT, UIUINT), CMEKTHTBI
(MOHTMOPWIUIOHHT), BEPMHUKYJIUT, XJIOPUTHI U CMEIIaHHBIE
CTPYKTYPBI.

Mumnepansl 1:1 TPOSIBISIFOT BBICOKYIO ITYIIIOJIAHOBYIO
aKTUBHOCTh TIIOCJTIE TepPMHUYECKOH 00paboTKH, 0coOeHHO
KaoJMHUT U ero Moxudukanuu. Cpenu muHepayioB 2:1
HanOOJIBIINN MHTEPEC MPEACTaBIAIOT MOHTMOPHUIUIOHHUTHI,
Bkirouast Ca- 1 Na-MOHTMOPWIIOHHT [2, 4-6].

Tepmuueckas axmusayus 2nun. CpIpble TINHBI OOBIYHO
HMEIOT HU3KYH0 WIM  yYMEPEHHYK  IYyLILOJAHOBYIO
akTUBHOCTh.  [locme  Tepmmdeckoil  00paboOTKM WX
peaxIMoHHas CIIOCOOHOCTh 3HAYMTENHHO BO3pAcTaeT 3a
C4€T NEeTHAPOKCUIMPOBAHUSA, aMOppHU3anuu U U3MEHEHUS
KOOpAMHAIMH HOHOB amomuuus (AI*"). D10 mosbmmaer
pactopumocts AI** u Si** - wmouesoit dakrop s
00pa3oBaHusl THAPATUPOBAHHBIX LEMEHTHBIX COEIMHEHUH
(C-S-H, ruagpatupoBaHHbBIC aTFOMHHATHI Kambiwst) [ 1-6].

Temneparypsl pOKaJIMBaHUS BBEIOMPAIOTCS TaK, YTOOBI
pa3pymuTh HCXOOHYIO CTPYKTYpPY MHHEpaJoB, HO HE
BBI3BaTh 00pa3oBaHME XHMHUYECKH HHEPTHBIX  (a3.
D¢ (eKTUBHOCTh aKTHBALMM 3aBUCHT OT TEMIIEPaTYpHI,
BpEMEHU 00paboTkHy, pa3mepa YaCTHIL u
MUHEPATIOTHIECKOTO cocTaBa (Tadu. 1).
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Taonuna 1. CpaBHeHUe MyI0JAHOBOH AKTUBHOCTH
MMHEPAJIOB NOcJe TePMUYEcKOoii 00paboTKH
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Kao- 11 700- Bricokas IIpespamaercs
JIMHUT ' 800 B METAKa0JIUH
Mosnrt- Cpenuss- AKTHUBHOCTb
MOPHJI- 211 600- BBICOKas CHIKAeTCS
puI- ' 800 >800°C
JIOHHUT
Wnnur 930 YmMmepen- OrpaHU4YeHHBIH
2:1 950 Has MyIII0JIaHOBBII
TTOTCHIINAT
Myec- 21 500- Huskas- 3aBHCHUT OT
KOBUT ' 950 | ymepeHnHas TEeMIEePaTypHI
Cemnno YmMmepen- CHMKaeT BOOO-
mio- | 2:1| 850 Hasi moTpeOHOCTh
JHAT

Iyyyonanoguvie ceoiicmea npupoouvix myg@gumos. B
V30ekncraHe  TaKKe ~ M3YYAINCh  IYIIIOJIAHWYECKHUE
CBOHCTBA  NPHPOAHBIX  Ty(PQUTOBBIX  OIMOKOBUIHBIX
TJIMHUCTBIX TIOPOJ TIOCJIE TEPMHUYECKOi o00paboTku. B
LEMEHTHOW  TPOMBIIIIGHHOCTH  CTpPaHbl  TY(GQUTHI
UCTIONB3YIOTCS MCKIIOUNTENbHO Ha «Km3nmnkymmemeHTe».
HX BKJIIOYEHHE B COCTaB LIEMEHTAa IIO3BOJSIET CHIDKATh
JIOJMIO KIIMHKEpa, yMeHbmarth BhIOpockl CO, M MOBHIIIATH
JIOJITOBEYHOCTh W TIPOYHOCTHBIE  XapaKTEPUCTUKU
LEMEHTHBIX ~ pacTBOPoB  3a  cu€r  oOpa3zoBaHUs
THIPATUPOBAHHBIX COCIUHEHHH KaJblIUs M CHJIMKATOB
(C-S-H) u amoMuHATOB.

Tyddurossre TIOPOJIBL, KpoMme TJIMHUCTBIX
KOMITOHEHTOB,  COJEp)KaT 3HAYMTENHBHOE  KOJMYECTBO
kapOoHata kampist. OOXHUr TIpH TeMmIepaTypax BbIIIE
700°C cHMXkaeT aKTUBHOCTh MOPOJ H3-3a CBSI3BIBAHUS
aktuBHBIX SiO, u Al,O3 m3BecTblo, OOpasyroleicss npu
pasnoxkenun CaCO;. Ilpu obGxkwure 600°C matepuan
COXpaHSeT AaKTHBHBbIE KPEMHEKHCIIOTHI  (OINpeeseHbI
METOJIOM  IISATHKPATHOTO  BbIMENauMBaHUS  5%-HBIM
pacTBOpOM cobl, pe3ynbTat 136,6 mr/m).

TepmoobpaboTka Tyddura ymydmaeT MyII0JaHOBBIE
CBOMCTBA Marepuala: MOBBIIIAETCS CTOMKOCTh [IEMEHTHBIX
pacTBOPOB BO BPEMEHH M YBEJIMYMBAETCS MX IPOYHOCTH B
paHHHE CPOKHM TBepJeHus (depe3 7 aHeil). MakcuMalbHbIe
3HAUCHMsl yKa3aHHBIX CBOWCTB JIOCTHIAIOTCS NPH OOXHre
600°C B Teuenue 2 yacos [7].

Memoowvr  oyenku  nRYYyoaaHoBOU  AKMUBHOCHIU.
[MyuuonanoBas peakuusi nporekaer mexay Al,O3:2S10; u
Ca(OH), c¢ oOs3aTenbHBIM y4YacTHEM BOJBL, MPUBOAS K
00pa30BaHUIO:

» rens C-S-H (CaO-SiO,-H,0);

» TUApaTHPOBaHHBIX amOMUHATOB Kambiust (C4AHis,
C,AHg, C3AHg);

» THIPATHPOBAHHBIX  AIOMOCHJIMKATOB  KaJbIHs
(rupporenenut C,ASH, runporpanarst C3AS3;-C3AHg);

» kapOoamomunatoB B mnpucyrcrBun  CO;
n3BectHsika (C4ACH ;).
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Memoodvl  oyenku — RYYYOIAHOBOU  AKMUBHOCHILL.
CyiecTByeT MHOKECTBO METOZIOB OIpeeIeHUs
MYIIIOJIAHOBON aKTHBHOCTH, KOTOPBIE JENATCS Ha MPSIMbIE
U KOCBEHHBIC. [IpsiMBbIe METONBI — U3MEPCHHE COJNCPIKAHUS
Ca(OH), u aHanW3 MNPOAYKTOB pEAKIMU C TEUEHHEM
BpeMeHHU (PEHTTEHOBCKast AUPPAKIHs, TEPMOTPABUMETPHSI,
tect ®parunn). KocBeHHbIE METO/IBI — BIMSHUE MYIIIOIaHA
Ha MPOYHOCTH PACTBOPA, DIICKTPOIPOBOIHOCTH, TEIUIOTY
THJpaTaIyH.

Ta6auna 2. CpaBHeHHe MeTO/I0B OLIEHKH
NYIII0/JAHOBO#i AKTHBHOCTH
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Bnusaue
Tpebyet
MyIIoJIaHa
JlaeT xoM- TOITOTOBKH
HAa TPoY-
I'padd TUIEKCHYTO HECKOJIBKUX
HOCTb IIe- .
OIICHKY cepuit
MEHTHOTO
00pa3moB
pacTBopa
Komnue-
CranpmapTusu- JlmuTens-
CTBO CBSI-
roct SAHHOLO pOBaH, COBMe- | HOE BpeMs
6269-54 cTHM ¢ J1a60- (28-30
THApOKCH- aTOPUSIMU JTHER)
Jla KaJbIus parop

Merox | Hpuxuun TMpenmyume- Hemocrat- BeiBoasl. [IpiMeHeHHEe HU3KOKIMHKEPHBIX LIEMEHTOB C

paGoThI cTBa KH TEPMHUYECKH AaKTUBHPOBAHHBIMH TIIMHaMH U Tyhduramu

Ornpezere- CIOCOOCTBYET 3HaYUTENBHOMY MOBBIICHUIO

dparn- | HHE CBA3BI- Bererpoe Te- YyBCTBHTE- MYIIIOJIAHOBOKH  aKTMBHOCTH  MMHEPAIbHBIX  J00ABOK,

HY (MoH- | Bamms Ca?* JIEH K YIIy4YIIEHUI0 MPOYHOCTHBIX XapaKTEPUCTHK LIEMEHTHBIX

(voH- CyCIeH- CTHPOBAHHC, KauecTBY pacTBOpOB Ha paHHMX CpPOKAax TBEpIEHMI U HX

HBII) 3UeH TPAMOH METOR BOJIBI noyiropeyHoctd. OntuManbHele yeiaoBus aktuBauuu 600°C

Ca(OH), B TEYEHHE 2 YacoB, YTO OOECIEYNBAECT MaKCHMAIbHYIO

Dparu- CpaBHeHue MyHIOJAHOBYIO AaKTHUBHOCTb M IPOYHOCTb LEMEHTHBIX

- npounHocty | Ilpocras onen- | Jlnurens- pacTBOpOB Ha paHHHX CPOKax TBepAcHHU:. Mcmonp3oBaHHe

(npou- pacTBOpOB | Ka MEXaHIHC- HOC BpeMs TaKUX aKTUBHUPOBAHHBIX MaTEPHUAJIOB IMO3BOJIAET VCHI/I)KaTL

HOCTb) C IIyumo- CKHX CBOUCTB HUCIIBITAHNHA BbIOpOCH CO, ¥ MOBBIIIATH SKOJOTHICCKYIO YCTOHYINBOCTD
JIaHOM LIEMEHTHOIO MTPOU3BO/ICTBA.
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ECOLOGICAL CONSEQUENCES OF SOIL SALINIZATION
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Tayanch so‘zlar: tuproq sho‘rlanishi, tuproq unumdorligi, qishloq xo°jaligi ekinlari, hosildorlik, oziq-ovqat xavfsizligi.

Rezyume. Magqolada tuproqglarning sho‘rlanishi natijasida vujudga keladigan ekologik muammolar yoritilgan.
Jumladan, sho‘rlanish jarayonining tuproq tarkibi va fizik-kimyoviy xususiyatlariga ta’siri natijasida tuproq
unumdorligining pasayishi, o‘simliklarning o‘sishi va rivojlanishidagi salbiy o‘zgarishlar, shuningdek, qishloq xo‘jaligi
ekinlari hosildorligining kamayishi kabi ekologik muammolar tahlil qilingan. Bundan tashqari, sho‘rlanishning oziq-ovqat
xavfsizligiga ta’siri va bu muammoni bartaraf etish bo‘yicha tavsiyalar ham bayon etilgan.

KaioueBble cioBa: 3acojeHHe II0YB, IUIOJOPOAME IIOYB, CEIbCKOXO3SWCTBEHHBIC KYJIbTYPHI, MPOIYKTUBHOCTS,
MPOJIOBOJILCTBEHHAS 0€30aCHOCTb.

Pe3tome. B naHHOI cTaThe paccMaTpUBAIOTCS SKOJIOTMYECKHE NPOOJIEMbl, BOZHHKAIOIINE B PE3YJIbTATE 3aCOJICHHS
nous. B YaCTHOCTH, aHAJIU3UPYETCA BJIUAHUEC 3aCOJICHUSA Ha COCTaB U (bI/ISI/IKO-XI/IMI/IlIeCKI/IC CBOMCTBA II04YB, TaKOC KakK
CHIDKCHHUE TUIOOPO/US TI0YB, HEraTHBHBIC M3MEHEHHUS B POCTE U Pa3BUTHUU PACTCHHH, a TAKXKE CHIXKCHUE YPOXKAWHOCTU
CEITbCKOXO3SICTBEHHBIX KyIbTyp. Kpome TOro, onuchIBaeTCsl BAUSHHE 3aCOJICHHS Ha POJOBOJIbCTBEHHYIO O€30MaCHOCTD U
JTAFOTCSI PEKOMEHIAIUH TI0 YCTPAHSHHUIO 3TON MPOOIEMBI.

Key words: soil salinization, soil fertility, agricultural crops, productivity, food security.

Summary. This article discusses the environmental problems arising from soil salinization. In particular, the impact of
salinization on soil composition and physicochemical properties, such as a decrease in soil fertility, negative changes in
plant growth and development, as well as a decrease in crop yields, are analyzed. In addition, the impact of salinization on
food security and recommendations for eliminating this problem are also described.

Kirish. ~ Tuproq sho‘rlanishi ~ bugungi  kunda ularning o‘sishi va rivojlanishiga to‘sqinlik giladi. Natijada,
sug‘oriladigan dehgonchilk tarmog‘idagi muhim ekologik  o‘simliklarning hosildorligi pasayadi [3]. Sho‘rlanish quruq
muammolardan biri hisoblanadi. Chunki, sho‘rlanish tuproq  yerlardagi tuproq xususiyatlariga kuchli ta’sir qilib,
tarkibidagi mavjud mikrobial biomassaga salbiy ta’sir etib,  atmosfera havosida chang miqdori ko‘payishiga ham sabab
mexanik va fizik-kimyoviy xususiyatlarining o‘zgarishiga  bo‘ladi. Kuchli sho‘rlanishga uchragan Eron quruqliklarida
olib keladi. Natijada tuprogning unumdorligi pasayib, joylashgan Bajestan Playa bir nechta qo‘riglanadigan
gishlog xo‘jaligi ekinlari hosildorligining kamayishiga  hududlarining tuproglari mintaganing chang manbai
sabab bo‘ladi. Bundan tashgari tuproq tarkibidagi tuz  hisoblanadi. 1992-2021-yillar oralig‘ida mintagadagi
miqdori gishloq xo‘jaligi ekinlari tarkibiga o‘tib, ozig-ovgat  tuproglarning sho‘rlanish darajasi masofadan zondlash
xavfsizligiga ham salbiy ta’sir etishi mumkin. Bu orqali tahlil gilinganda, global iglim o‘zgarishi tufayli
muammolar ko‘payib borayotgan aholini ekologik toza tuproglarning sho‘rlanishi yilllar davomida kuchayib
gishloq xo‘jaligi ozig-ovgat mahsulotlari bilan ta’milashda  borayotgani kuzatilgan [4].
bir gator giyinchiliklarni keltirib chigaradi. Tuproq sho‘rlanishiga iqlim va kam yog‘ingarchilik,

Iglim o°zgarishi ogibatida dengiz sathining ko‘tarilishi,  yuqori bug‘lanish kabi tabiiy jarayonlar va inson omillari,
butun dunyo bo‘ylab girg‘og bo‘yidagi gishlog xo‘jaligi  masalan, noto‘g‘ri sug‘orish amaliyotlari, yomon drenaj
tuproglari sho‘rlanishiga sabab bo‘lmoqgda. Tuproglarning  tizimlari va o‘g‘itlardan haddan tashqari foydalanish sabab
sho‘rlanishi qgishlog xo‘jaligi o‘simliklarining osmotik  bo‘ladi. Sug‘oriladigan yerlarning sho‘rlanishi qishloq
bosimini oshishiga va O, eruvchanligining pasayishiga olib ~ xo‘jaligi mahsulotlari xavfsizligiga jiddiy ta’sir qiladi.
keladi. ~ Tuprog tarkibidagi  mikrobial =~ biomassa Chunki tuproq sho‘rlanishi tuproq tuzilishi va
sho‘rlanishning oshishi bilan kamayadi va mikrobial unumdorligining pasayishini, o‘simliklarning o‘sishi va
jamoalar tarkibida o‘zgarishlar ro‘y beradi. Bu tuproqg hosildorligining kamayishini hamda tuproq tarkibidagi
unumdorligi  uchun muhim bo‘lgan mikroorganizmlar  mikroorganizmlar sonining kamayishini keltirib chigaradi
faoliyatiga putur yetkazadi. Bu holatlar o‘simliklarning [5]. Bir qator tadgiqotchilar Rossiya Federatsiyasining
o‘sishiga va hosildorligiga salbiy ta‘sir ko‘rsatadi [1]. Sverdlovsk viloyatidagi  Yekaterinburg  hududidagi
Xitoyning Songnen tekisligidagi tuproqlarning sho‘rlanishi ~ sho‘rlangan tuproqlarning tarkibini o‘rganishgan. O‘rganish
yer usti o‘simliklarining tuproq tarkibidagi uruglarining natijasida tuproq tarkibida xlorid ionlari ko‘pligi uchun
kamayishiga olib kelgan. Tuproq sho‘rlanishi hududning tuproqlar sho‘rlanishga uchraganligi aniqlangan. Bu
botqoqliklarida ham o‘simliklarning qayta tiklanishiga sho‘rlangan tuproglar hududdagi mayda bargli jo‘ka
to‘sqinlik qiladi [2]. Iqlim o°zgarishi tuproqlarning o‘simligining hayotchanligiga salbiy ta’sir etib, uning
sho‘rlanishiga olib keladi. Tuproqglarning sho‘rlanishi esa  rivojlanishi va o‘sishiga to‘sqinlik gilayotganligi kuzatilgan
o‘simliklarning fiziologiyasiga sezilarli darajda ta’sir etib, [6]. Yarim qurg‘oqchil va qurg‘oqchil hududlarda
P ————
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sho‘rlanishni kamaytirish uchun bakterial konsorsiumlar
bilan emlangan dukkakli o‘simliklar ekilgan. Natijada, bu
dukkakli o‘simliklar yerlarning sho‘rlanish darajasini
kamaytirgan va yerlarning unumdorligini gayta tiklagan.
Tadgiqgotchilar bu istigbolli va tejamkor texnologiya
(kamroq mablag® talab giladi va yuqori hosil olinadi)
ekanligini ta’kidlab, amalda qo‘llashni tavsiya qilmoqda
[7]. Sug‘oriladigan yerlarning ekologik holatini yaxshilash
va sabzavot ekinlaridan yuqori hosil olish uchun
magnitlangan va ionlangan sho‘r suv hamda organik
o‘g‘itlarni  birgalikda tajribada qo‘llashgan. Natijada
tuprogning sifati uzoq muddatli saglangan va sabzavot
ekinlaridan yuqgori hosil olingan [8]. Bir qator
tadqiqotchilar Efiopiya mamlakatidagi sug‘oriladigan
yerlarning sho‘rlanish darajasini pasaytirish va bartaraf
etish ustida tadgigotlar olib borib, bir gancha tavsiyalar
ishlab chigishgan. Sho‘rlangan yerlarga kimyoviy, biologik
va fizik melioratsiya tadbirlarini qo‘llashni, sug‘orish va
drenaj tizimlarini to‘g‘ri boshqarishni, fitoremediatsiya va
bioremediatsiya usullarini qo‘llashni hamda shu bilan bir
gatorda siyosiy chora-tadbirlarni ham birgalikda olib
borishni taklif gilishgan [9]. A.H.Demo va M.K.Gemedalar
fikricha, sho‘rlanish tuproqda suvning so‘rilishini
kamaytiradi, bu holat osmotik stressni keltirib chigaradi va

tuprogga oziga moddalarining Kirishini  pasaytiradi.
Natijada, tuproq unumdorligi kamayadi, ekinlarning
hosildorligi  keskin tushadi va zararkunanda hamda

kasalliklarning tarqalishi kuchayadi. Ushbu muammolarni
bartaraf etish uchun qurg‘oqchil hududlarda tomchilatib
sugorish, kaltsiy ionlarini yetkazish (masalan, gips
qo‘llash) va tuzga chidamli o‘simlik turlarini ekish va
samarali sug‘orish usullaridan foydalanish tavsiya etiladi

[10].

Metodologiya. Ushbu tadqiqot tuproq sho‘rlanishining
ekologik  oqibatlarini  yoritishga qaratilgan  bo‘lib,
adabiyotlar tahliliga asoslangan ilmiy-analitik ish

hisoblanadi. Tadgigotda mahalliy va xorijiy ilmiy manbalar
tizimli ravishda o‘rganilib, tuproq sho‘rlanishining tuproq
xususiyatlari, o‘simliklar rivoji, hosildorlik va oziq-ovgat
xavfsizligiga ta’siri tahlil qilindi. Turli hududlarda olib
borilgan tadqiqot natijalari umumlashtirilib, sho‘rlanishni
kamaytirishga garatilgan meliorativ choralar tahliliy-sintez
usuli orgali baholandi.

Natija va muhokama. Yuqgorida keltirilgan
tadgiqotchilarning ilmiy izlanishlari shuni ko‘rsatadiki,
sug‘oriladigan yerlarning sho‘rlanishi tuproq
unumdorligining pasayishiga bevosita va bilvosita ta’sir
qiladi. Sho‘rlanish natijasida tuproqning fizik-kimyoviy
xususiyatlari o‘zgarib, undagi gumus hosil qiluvchi
mikroorganizmlar faoliyati susayadi va ularning soni
kamayadi. Bu esa tuprogning tabiiy unumdorlik
qobiliyatining pasayishiga olib keladi.

Bundan tashqari, sho‘rlanish o‘simliklarning osmotik
bosimini  oshiradi va kislorodning (O;) tuproqda
eruvchanligini kamaytiradi. Natijada o‘simliklarning o‘sishi
va rivojlanishi sekinlashadi, fiziologik jarayonlarda
buzilishlar yuz beradi va hosildorlik keskin kamayadi.
Shuning uchun sho‘rlanishga uchragan maydonlarda
yetishtiriladigan qishloq xo‘jaligi ekinlari hosildorligi
sog‘lom tuproqlarga nisbatan ancha past bo‘ladi.

Ma’lumki,  O‘zbekiston  Respublikasida  asosiy
0zig-ovqat mahsulotlari sug‘oriladigan yerlarda
yetishtiriladi. Shu sababli, mazkur maydonlarning
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sho‘rlanishi nafagat ekologik bargarorlikka, balki
mamlakatning  ozig-ovgat xavfsizligi va igtisodiy
rivojlanishiga ham jiddiy tahdid tug‘diradi. Sho‘rlanishning
kuchayishi qishloq xo‘jaligi ishlab chiqarishi hajmini
kamaytiradi, xarajatlarni oshiradi va aholi uchun sifatli
0zig-ovgat ta’minotini murakkablashtiradi.

Tuproq sho‘rlanishining ekologik oqibatlari ko‘p qirrali
bo‘lib, ular tuprogning fizik-kimyoviy, biologik va
iqtisodiy xususiyatlarida namoyon bo‘ladi. Ushbu oqibatlar
va ularning asosiy ta’sir yo‘nalishlari 1-jadvalda tizimli
ravishda keltirilgan.

Tuproq sho‘rlanishining ekologik oqibatlari va
ularning ta’siri

1-jadval
. . Ta’sir L
T/r | Ekologik ogibat yo*nalishi Natijasi
Tuprog Fizik- Suv va havo
1 tuzilishining kimvovi o‘tkazuvchanligi
buzilishi yovty pasayadi
Gumus Tuproq
2 migdorining Biologik unumdorligi
kamayishi pasayadi
Mikroorganizml Oziga moddalari
3 ar sonining Biologik aylanishi
gisqgarishi sekinlashadi
Osmotik e .
4 bosimning Fiziologik O‘ silm.hklammg
. o‘sishi susayadi
oshishi
Hosildorlikning | Igtisodiy- Ozig-ovqat
5 kamayishi ekologik xavisizligiga
tahdid
_Changlz_an_lsh . Atmosfera havosi
6 jarayonining Ekologik . .
I ifloslanadi
kuchayishi

Xulosa va tavsiyalar.

Xulosa. Xulosa qilib aytadigan bo‘lsak, sho‘rlanish
tuprog unumdoligining pasayishiga sabab bo‘lib, gishlog
xo‘jaligi ekinlari hosildorligining kamayishiga olib keladi.
Bu maummo aholini ekologik toza gishloq xo‘jaligiga
bo‘lgan ehtiyojini qondirishda bir gancha muammolarni
keltirib chigaradi. Aynigsa, asosiy tarmog‘i gishlog
xo‘jaligi bo‘lgan mamlakatlarning igtisodiy sohasiga ham
salbiy ta’sir etadi. Shuningdek, sho‘rlangan tuproq
tarkibidagi tuz ozuga zanjiri orgali o‘simlik tanasida
tuplanib, ozig-ovgat xavfsizligiga ham salbiy ta’sir giladi.
Bunday o‘simliklar bilan oziqlangan hashoratlarda ham
turli xildagi fiziologik o‘zgarishlar ro‘y beradi. Bundan
tashqari quruq yerlarda sho‘rlanish tuprogqning yuza
gismida chang zarrachalarining miqgdorini oshirib, shamol
ta’sirida atmosfera havosida chang miqdorning ortib
ketishiga ham olib keladi. Bir so‘z bilan aytganda, quruq
yerlarning sho‘rlanishi chang hosil bo‘lish manbayi
hisoblanadi.

Tavsiyalar. Tuproq sho‘rlanishini bartaraf etish uchun
sho‘rlanishga uchragan sug‘oriladigan yerlarga quyidagi
meliorativ tadbirlarni qo‘llash lozim:

- dukkakli o‘simliklarni ekish;
mineral o‘g‘itlar o‘rniga
foydalanish;

- kimyoviy, biologik va fizik melioratsiya tadbirlarini
olib borish;

- yetarlicha drenaj tizimlarini to‘g‘ri yo‘lga qo‘yish;

organik o‘g‘itlardan
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- tarkibida tuz miqdori ko‘p, ya’ni sho‘r suvdan Tuproqlarning sho‘rlanish darjasini e’toborga olib,
sug‘orishda foydalanmaslik; yugorida keltirilgan meliorativ tadbirlar o‘z vaqtida
- fitoremediatsiya va bioremediatsiya usullarini qo‘llash.  qo‘llanilsa, tuproqlarning sho‘rlanishi bartaraf etiladi.
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IUMOJIUN-FAPBUIA KU3WJIKYMHUHI HOEB BA MYKOJIMII XABO®H OCTUJIATH
XAWBOH TYPJIAPU XAMJIA YJIAPHU MYXO®A3A KWL YOPAJIAPUA
TypekeeBa Anbdus KuenbekoBHa — nedazocurka gaunapu oyuuya ganrcagpa 0okmopu, OoyeHm
lapu6aeBa Ymuaa Ypa3soaii ku3u — manaba
Adrcunués nomudaeu Hyxkyc dasnam nedazo2uka uHCmumymu

PEAKHUE U UCUYE3AIOIIUE BU/IbI )KUBOTHBIX CEBEPO-3AITA/THOI'O KbI3BIJIKYMA
U MEPBI UX OXPAHBI
TypekeeBa Aabpus JKuendbekoBHa — dokmop gunocodhuu no nedazo2uyecKkum Haykam, O0yeHm
lapu6aeBa Ymuaa YpaszdaeBHa — cmydeHnm
Hyxycckuii 2ocyoapcmeennbiii nedazo2uteckuti UHCmumym umenu Adxcunusnza

Tayanch so‘zlar: Qizilqum, sudralib yuruvchilar, noyob turlar, muhofaza, bioxilma-xillik.

Rezyume. Magolada Shimoli-G‘arbiy Qizilqum mintaqasida uchraydigan noyob va yo‘qolib ketish xavfi ostida bo‘lgan
sudralib yuruvchi turlar atroflicha tahlil gilingan. Tadgiqgot davomida hududning gerpetofaunasi, asosiy antropogen omillar,
populyatsiya dinamikasi va muhofaza tadbirlarining samaradorligi o‘rganildi. Natijalar shuni ko‘rsatdiki, ba’zi turlar
sonining kamayishi yashash joylarining gisqarishi, nogonuniy ovlash, transport omili va igtisodiy faollikning oshishi bilan
bog‘ligq. Viloyatda sudralib yuruvchilarni saqlab qolish va populyatsiyalar barqarorligini ta’minlash bo‘yicha amaliy
tavsiyalar ishlab chigilgan.

KuroueBblie ciioBa: KeI3bUTKyM, IpeCMBIKAIOIIIECS, pEAKIE BUABI, OXpaHa, Onopa3sHooOpasue.

Pe3ome. B cratne IpeacTaBJICH BC€CTOpOHHI/II71 AHAJIM3 PCAKHUX W HAXOAAIHUXCA IOJ yTpOSOﬁ HCUYC3HOBCHUA BUJIOB
pentwmi, oburatonmx B CeBepo-3amagHoM Ke3BUIKYMCKOM pernoHe. B Xone mccnenoBaHus W3ydaluch Teprerodayna
TEPPUTOPHUH, OCHOBHBIC AHTPOIOTeHHbIe (AKTOPHI, AWHAMUKA NONYJIAUUA M 3PPEKTUBHOCTH Mep IO COXpPaHEHHIO.
PeSyHLTaTI;I TMoKa3aji, YTO COKpaII€HUEC YNCICHHOCTH HEKOTOPBIX BUIOB 06yCHOBJ’IeHO COKpaIli€HnueEM ape€ajionB O6I/ITaHI/I${,
HE3aKOHHOM OXOTOH, TpaHCHOPTHBIM (aKTOpOM H yBEIHUYEHHEM HKOHOMMYECKOW aKTHUBHOCTH. Pa3pabGoTaHbl
MIPAKTUYECKHE PEKOMEH AN TI0 COXPAHEHUIO PENTHIINH 1 00eCIIedeHNIO CTAOMIBHOCTH MOIYJISALNI B pETHOHE.

Key words: Kyzylkum, reptiles, rare species, protection, biodiversity.

Summary. The article provides a detailed analysis of rare and endangered reptile species found in the North-Western
Kyzylkum region. During the study, the herpetofauna of the territory, the main anthropogenic factors, population dynamics,
and the effectiveness of conservation measures were studied. The results showed that the decline in the number of some
species is associated with habitat reduction, illegal hunting, the transport factor, and increased economic activity. Practical
recommendations have been developed for the conservation of reptiles and ensuring population stability in the region.

Introduction.The North-West Kyzylkum region is one In this regard, it is scientifically and practically
of the important natural landscapes of Central Asia, important to assess the current state of populations of rare
distinguished by unique desert ecosystems and rich reptiles in the North-West Kyzylkum region, identify the
biodiversity. This area has particularly favorable habitat main factors influencing them, and develop effective
conditions for reptiles (Reptilia), with many endemic and  conservation measures.
rare species. In recent decades, as a result of increased The purpose of the research is to assess the current state
anthropogenic pressure on natural ecosystems, the range of of rare and endangered reptile populations in the
many representatives of herpetofauna has been reduced, North-West Kyzylkum region and to develop scientifically

and population density has decreased. based recommendations for their conservation.

A number of reptiles found in the territory are listed in Research objectives:
the Red Book of the Republic of Uzbekistan, and their - determination of the species composition of the
protection is one of the urgent environmental problems herpetofauna of the territory;
[4, 5]. In particular, the Central Asian desert tortoise - assessment of the state of populations of rare species;
(Testudo horsfieldii), the gray warrant (Varanus griseus), - identification of the main anthropogenic risk factors;
and some species of boa constrictors are particularly - development of proposals for improving protective
vulnerable to economic activity and illegal use. measures.
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Materials and methods: Research work was carried
out in various biotopes of the North-West Kyzylkum region
during 2022-2024. Field observations were organized based
on the route method. The total length of the observation
routes was more than 120 km.

Classical herpetological methods were used for the
registration of reptiles: recording visual encounters,
tracking, and point observations. Modern identifiers and
fundamental sources were used in the identification of
species [1, 2].

When assessing the state of the population, the
following indicators were taken into account: frequency of
occurrence; relative density; distribution by biotopes;
connection with anthropogenic factors.

The obtained data were processed using statistical
methods and a comparative analysis was carried out.

Results and discussion: As a result of the research, it
was confirmed that 5 species of reptiles listed in the Red
Book are found in the territory of the North-West
Kyzylkum [4, 5]. These are:

- Central Asian desert turtle (Testudo horsfieldii);

- gray crow (Varanus griseus);

- sand boa constrictor (Eryx miliaris);

- Eastern boa constrictor (Eryx tataricus);

- quadruped shake (Elaphe quatuorlineata).

Central Asian desert tortoise. The most studied species
in the region is the Central Asian desert turtle. The analysis
showed that the population of this species has a tendency to
decline in recent years. The main reasons for this were
noted as the reduction of the natural range, cases of overuse
of pastures, and illegal harvesting [4].

According to the literature, between 2000 and 2015,
hundreds of thousands of tortoises were taken from
nature[6]. Currently, the abolition of quotas for this species
is a positive factor from the point of view of protection.

Grey Varan. Anthropogenic factors play an important
role in the decline of the gray sow thistle population.
Especially frequent deaths were recorded on highways
[3, 4]. In addition, the persecution of the local population
also negatively affects the state of the species.

Diphtheria. Sand and eastern boa constrictors are
mainly found in sandy biotopes. The main threat to their
number is the degradation of the habitat and the
development of lands for agriculture. In some areas, the
fragmentation of local populations has been observed.

Anthropogenic factor analysis. Studies have shown
that the following factors have the strongest impact on the
herpetofauna of the territory:

- land development;

- expansion of the transport network;

- illegal hunting;

- livestock pressure;

- recreational load.

The obtained results are consistent with the data of other
researchers and confirm the increasing anthropogenic
pressure in the region [1, 5].
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Population dynamics assessment.
Table 1. Relative frequency indicators of the main
species

Species Biotope Frequency of Status
occurrence .
name type (%) estimate
Testudo Sand- .
horsfieldii gravel areas 185 Decreasing
Varanus Semi-reinfor-
. 6.2. Rare
griseus ced sands
Eryx miliaris | Sandy massifs 9.7. Unstable
Eryx tataricus |Sandy biotopes 7.4. Local
Elaphe Shrublands 3.1. Very few
guatuorlineata

The data in the table were compiled based on field
observations and show that the distribution of species in the
region is uneven. The observation data collected for the
region showed that the frequency of reptiles differs
significantly depending on the biotopes. In sandy massifs,
the number of vipers was relatively high, while in gravel
and semi-fortified areas, the probability of grey wasps was
higher. This situation shows that the ecological adaptation
of species is directly related to the structure of the
landscape.

In recent years, fragmentation of turtle populations has
been observed in some areas. This process is especially
related to the expansion of agricultural land and the
construction of new road infrastructure. Population
fragmentation can lead to a decrease in genetic diversity in
the long term.

Effectiveness of protective measures. Analysis of
current protective measures showed that the abolition of
official quotas had a positive impact on some species.
However, field observations have shown that cases of
illegal seizure have not been completely eliminated.
Therefore, a comprehensive approach is needed, not just
administrative restrictions.

For the formation of an effective protection system in
the territory, the following are considered important:

- expansion of the network of protected natural areas;

- creation of animal crossings (ecoducts) in road
infrastructure;

- strengthening monitoring of illegal trade;

- establishing cooperation programs with the local
population.

Observations show that in areas with increased
environmental awareness of the population, the number of
cases of direct destruction of reptiles decreases. Thus,
educational work is an important factor in the preservation
of biodiversity.

Conclusion
The population of rare reptiles in the North-West
Kyzylkum region currently shows a tendency to decline
under the influence of anthropogenic factors. The most
vulnerable species were the Central Asian desert tortoise
and the gray tarantula.

The following measures are necessary to preserve the
species:

- protection of the main biotopes of habitat;

- strengthening control over illegal fishing;
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- establishment of regular environmental monitoring; - development of artificial breeding (nursery) programs.
- strengthening environmental awareness among the These measures serve to ensure the stability of the
local population; herpetofauna of the territory.
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BJIUSIHUE JEMOTI'PA®UYECKUX ®AKTOPOB U MUT'PALITUN HACEJIEHUSI
HA ®OPMUPOBAHUE TPYJOBBIX PECYPCOB PECITYBJIUKU KAPAKAJIIIAKCTAH
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THE IMPACT OF DEMOGRAPHIC FACTORS AND MIGRATION
ON THE FORMATION OF LABOR RESOURCES IN THE REPUBLIC OF KARAKALPAKSTAN
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Tayanch so‘zlar: mehnat resurslari, migratsiya harakati, emigratsiya, immigratsiya, reemigratsiya, tashgi migratsiya,
ichki migratsiya.

Rezyume. Magqolada Qoraqalpog‘iston Respublikasida demografik omillar va aholi migratsiyasining mehnat
resurslarining shakllanishiga ta’siri ko‘rib chiqiladi. Shuningdek, Qoraqalpog‘iston Respublikasi shahar va tumanlaridagi
migratsiya jarayonlari o‘rganiladi.

KJ'IIO‘IeBBIe cJIoBa: TPYAOBLIC PECYPCHI, MUTPALTMOHHOC ABWKCHUEC, OMUTpALIUA, UMMUT'pALlU, pEOMUTPALIA, BHCIIHAA
MUTpalus, BHYTPCHHSSA MUATpALIS.

Pe3rome. B craTthe paccmaTtpuBaetcs BiIusHUE HeMorpadudeckuX (pakTopoB ¥ MUTpAIMH HACEICHHUS Ha (JOPMHPOBaHHUE
TPYAOBHIX pecypcoB B PecyOmuke Kapakammakctan. Takke W3ydaroTCsl MUTPAIIMOHHBIC TPOIIECCH B TOPOJax W paloHAX
PecnyOonmuku KapakanmakcraH.

Key words: labor resources, migration movement, emigration, immigration, re-emigration, external migration, internal
migration.

Summary. The article examines the impact of demographic factors and population migration on the formation of labor
resources in the Republic of Karakalpakstan. It also studies migration processes in the cities and districts of the Republic of
Karakalpakstan.

Kirisiw. Keyingi jillar1 Qaraqalpagstan xalqinin saninin~ qayta  tikleniwinin  6zgesheliklerin  aniqlap  beriwshi
6siwi ham onin jaylasiwina ayrigsha tasir etip atirgan  materialliq tiykar bolip esaplanadi.
faktorlardan biri regionda juz berip atirgan migraciya Bul proceste xaliqtin sani ham tirishilik qurallarinin
procesi bolip tabiladu. tikleniwinen ibarat bolgan uliwma bilimlendiriw ham

Migraciya jamiyettin ajiralmas bir bdlegi esaplanadi.  madeniy-texnikaliq darejesi, doretiwshilik gabiletlerinin
BMShnin jahan mamleketlerinen 218 mamleket migraciya  Uzliksiz 6ésiwi arqali korinetugin sapa o6zgesheliklerin
menen shugillangan yagniy Xaliqaraliq migraciya sholkemi  6zinde jamleydi. Bul har qanday jamiyetke tan bolgan
(XMSh) prognozi boymsha, 2030-jilga barip, dinya adamlardi basqa adamlar menen, bir &wladti keyingi awlad
xalqumin migraciya korsetkishleri 300 million migrantqa  penen almasiwin tamiyinlewshi biologiyaliq process gana

jetiwi prognoz etilgen [5]. emes, al miynet resurslarimin qayta jaratiliwi menen
Miynet resurslar1  jamiyettin rawajlamwinda jida  tolhigtirilip barilatugin process.

dhmiyetli orindi iyeleydi. Miynet resurslarisiz ondiriste, Adebiyatlarga shohwi. Ozbekstanda xaliq ham miynet

onin materialliq 6nimi de boliwi mimkin emes. resurslari, xaliqtih migraciya processi boyinsha o6zlerinin

Miynet resurslarinin sani, dinamikasi, qurami, jaylasiwi  ilimiy jumislart ham ilimiy maqalalarinda uyrengenligin
ham basqa korsetkishlerin analizlegende, olar xaliqtin ~ koriwimizge boladi ham olar  M.K.Qoraxonov [11],
ajiralmas bolegi ekenligin teren tisiniw zarar. Adamzat |.Mullajanov [10], L.P.Maksakova [7], A.S.Soliev [6],
jamiyetinde socialliq, ekonomikaliq, demografiyallq D.G.Muminov [3], M.R.Borieva [8]. Z.N.Tojieva [8],
procesler kop materialliq ondiris gésiyetlerine baylanisli  S.S.Zokirov[8] ham basqalar. Qaragalpagstanda bolsa xaliq
halda amelge asiriladi. Ondiris materialliq formalarmia ~ ham miynet resurslari, xaliqtin migraciya procesi boymsha
rawajlaniwi, ilim-texnika rawajlamiwi jamiyettin ondiriwshi ~ G.Utepova [9], G.Xodjaeva [4], N.J.Embergenov [1] ham
kushlerinin tiykarlarin belgilep beredi. Miynet resurslarinin ~ basqalardin  ilimiy jumuslarinda, ilimiy maqalalarinda
qaliplesiwi  jamiyetlik oOndiristin =~ kolemi, rawajlamw  korsek boladi respublika migraciya procesi boyinda bir
patleri ham bagdarlarin aniqlap gana qoymastan, jamiyet qansha magliwmatlar berilgen.
ham  adamlardin  materialllq  turmishiq  talaplarin Tiykarg bolim. Xaliqtih saninin ésiwinde onin tabiyiy
qanaatlandiriwdin formalari ham darejesin korsetip beredi.  kobeyiwi tiykargr faktor esaplanadi. 2000-2024-jillar1 har
Solay etip, tabiyiy hadm tariyxiyy rawajlaniw procesinde  min adamga tuwiliw 24,0 den 22,1 ge, 6lim 5,6 den 5,1 ge
ozgeriwshen socialliq ondiristin xarakteri miynet resurslari  ham natiyjede tabiygly kobeyiw 18,4 ten 17 ge azaygan.
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Tébiyiy kobeyiw procesi aymaqliq ayirmashiliqlarga iye
bolip, qubladan arqaga garay kemeyip bargan. lzertlew
dawirinde respublikada xaliq saninin  oOsiwine onin
migraciyast da belgili darejede tasir etken. Bul process
respublikada emigraciyanin immigraciyaga salistirganda
artigmashligt  ham bunia natiyjesinde migraciyanin
unamsizlasiwi menen xaliq saninin 6siw patinin tomenlep
bartwinda 6z korinisin tapqan. 1991-2021-jillar dawaminda
Qaraqalpagstanda jami immigraciya 456,7 mmn adamdi,
emigraciya bolsa 712,7 mun adamdi quragan. Natiyjede
migraciya qaldigi minus 256,0 mih adamga ten bolgan.

Migraciya korsetkishleri otken jillar dawaminda birdey
mugdarda bolmagan. Maselen, daslepki jillar1 respublikada
immigraciya ham emigraciya joqari bolgan ham bul process
2000-jillarga  shekem  tomenlegen.  2000-2012-jillar
dawaminda immigraciya turaqli bolsa, emigraciya biraz
koébeygen. Bunin aqibetinde migraciya qaldigt keskin
darejede unamsiz tarepke 6zgergen. Buni tiykarinan 2000-
2001-jillarda baglangan suw tamtarisligi mashqalas1 menen
baylamistitw  mumkin. 2015-jildan  keyin emigraciya
procesi sezilerli darejede azaygan bolsa da, immigraciyadan
joqariligt saqlanip qalmaqta.

Miynet resurslari  ondiriwshi  kuashlerdin tiykarg
ajiralmas bolegi, insan 6ndiris qatnasiqlarinin aniqlawshisi
bolip esaplanadi. Insan jana awladti qayta jaratiwdin
tiykarin saliwshi bolip, ol ondiristin rawajlaniw procesi
menen birgelikte amelge asadi. Insan menen tabiyat
arasindagi qatnasiqlarda ondiris baylanislarinin
ozgesheliklerinde  oOndiriwshi  kushlerdin  rawajlaniwin
tamiyinlewshi tiykar boladi. Materialliq 6ndiristin uzliksiz
dawam etiwi, Uzliksiz tarde qayta tikleniwshi turmisliq
process — miynet resurslari, jumisshi kushi ham uliwma,
jana awladt1 qayta jaratiw ushin jeterli sharayatlar bar [3].

Xaliq ham miynet resurslarinin qayta tolisitwinda juda
kop faktorlar tikkeley ham tikkeley emes tasir etedi. Bular
qatarinda  ekonomikaliq,  socialliq, demografiyaliq,
geografiyaliq faktorlar ayrigsha orin tutadi. Tikkeley tasir
etiwshi faktorlar qatarinda demografiyaliq faktor ayrigsha
orin ieleydi. Bul faktor xaliqtin qayta tikleniw procesine
xaliqtin dinamikasi, tabiyiy kobeyiw koefficientleri, jas ham
jinis quramindagi bar ayirmashiliglar arqali tasir korsetedi.

Birag, xaliqtin san1 ham omin 6siw patleri menen
ondiriwshi kushlerdin tiykargi elementi — miynet resurslar
arasindagi baylamis basqasha tuske iye. Bizge belgili,
xaliqtin qayta tikleniw procesinde miynet resurslari da
qayta tiklenedi. Xaliq, en daslep, onmn miynetke jaramli
bolegi miynet resurslarinin qaliplesiwinde tiykargi faktor
esaplanadi.

Miynet resurslarinin san1 hdm qurami migraciyaliq hdm
socialliq héreketler natiyjesinde qaliplesedi. Olar xaliqtia
jas ham jmis quraminda oOzgerislerge alip kelip, miynet
resurslar1 dinamikasin belgilep beredi.

Biraq xaliq ta, miynet resurslar1 da har qiyli materialliq
ham ruwxiy imKkaniyatlarga iye bolgan adamlar jiyindisinan
ibarat.

Miynetke jaramli xaliq ta 6zine tan basqishlardi basip
otedi. Sociallig-ekonomikaliq kézqarastan miynetke jaraml
jastagr xaliqg ham de us1 jastagi miynetke jaramsiz xaliq
(tuwma ham miynet mayiplart) toparlarga bolinedi.

Miynetke jaraml jastagi xaliq tabiyiy-biologiyaliq ham
sociallig-ekonomikaliq jaqtan joqar1 darejedegi belsendiligi
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menen ajiraladi. Miynet resurslari qatarina, miynetke
jaramli xaliq penen bir qatarda ondiriste bant bolgan jas
ospirimler ham qariyalar da kirgiziledi.

Xalqinin kébeyiwi har qiyli bolgan mamleketlerde xaliq
penen miynet resurslari arasinda salistirmali tensalmaqliliq
baqlanadi.

Miynetke jaramli xaliqtin galiplesiwine xaliqtin qayta
qaliplesiwin belgilep beriwshi processler birgelikte ham har
biri 6z aldina tasir korsetedi. Eger tuwiliw jogari
koérsetkishler menen korsetilse, dawir basinda miynetke
jaramli xaliqtin tulesi tomen boladi, kerisinshe balalar
salmagi o6sedi. Belgili waqittan keyin erjetken balalardin
qosiliwi natiyjesinde miynetke jaramli xaliqtin absolyut
korsetkishleri 6se baslaydi. Tap usinday jagday belgili
waqittan keyin kekse jastagi xaliq qatlammda da
baqlanadi.

Tuwiliwga evolyucion hareket tan. Sonin ushin onin
miynetke jaramli xaligqa ham ol arqali miynet resurslarina
bolgan tasirin aldinnan jobalastiriw mamkin [2].

Sonday-aq olimshilik bolsa bir qatar 6zgeshelikleri
menen tuwiliwdan pariq qilip, miynet resurslar1 qatarina
ozine tan tasir korsetedi. Tuwiliwda sociallig-ekonomikaliq
faktorlardin tasiri belgili waqittan keyin 6z korinisin tapsa,
o0lim procesinde olardin tasiri salistirmali qisqa dawir
dawaminda 6z natiyjelerin beredi.

Miynet resurslarinin qayta tikleniwine xaliqtin jast ham
jmshq quranmu juda tlken tasir korsetedi [4].

Bizge belgili, adamlardin turmisliq iskerligi olardin
jasina baylanisli halda 6zgeredi. Xaliqtin jas quramindagi
ozgerisler onin demografiyaliq ham socialliq-ekonomikaliq
rawajlaniwinin  korinisi esaplanadi. Miynet resurslarimin
qaliplesiw procesine tikkeley qatnasi bolgan xaliqtin jas
qurami belgili waqittan son aymaglar ham mamlekettin
ekonomikaliq rawajlaniwina da 6zine tan tasir etedi.

Miynet resurslarinin  qayta jaratiiw koézqarasinan
xaliqtin jas quraminin ush ajiralmas bolegi-balalar ham jas
Ospirimler, er jetiw dawirin izertlew ulken ahmiyetke iye.
Sebebi xaliqtin jas qurami miynet resurslarmin qayta
tikleniwin, ondiris kolemi ham quramin, socialliq tarawdin
rawajlaniwin, investiciyalar mugdar1 ham olard1 jaylastirtw
jerlerin aniqlawda tiykarg: faktor esaplanadi.

Jas quramu tek xaliq yamasa miynet resurslari emes, al
uliwma Ondiristi qayta tiklew procesin izertlewde juda
ulken ahmiyetke iye. Xaliqtin jas qurami demografiyaliq
ham sociallig-ekonomikaliq kdzqarastan ayirim toparlarga
ajiratip Uyreniledi.

Miynet resurslarinin qayta jaratiliwi procesinde xaliqtin
jinishiq qurami da ahmiyetli bolip, ol miynet resurslarinin
jaratiliwina eki bagdarda tasir etedi. Birinshiden, tikkeley
miynet resurslarinin qaliplesiwinde, ekinshiden, miynet
resurslarin jumis penen tamiyinlewde 6z koérinisin tabadi.
Bunda erkeklerdin hayallarga qaraganda ekonomikaliq
belsendiligi, fizikaliq kushliligi ham basqa 6zgeshelikleri
itibarga aliniwi zarur.

Bizge belgili, respublika ekonomikasin koteriwde
demografiyaliq faktor barqulla 6zinin ulken tésirine iye
bolip kelgen. Demografiyaliq faktor bolsa miynet
resurslarinin galiplesiwine 6z tasirin korsetedi [1].

Xaliq ham miynet resurslarinin qayta tikleniwine juda
kop faktorlar (ekonomikalig, socialliq, demografiyaliq,
geografiyaliq) tulken tasir korsetedi. Olardin ishinde




demografiyaliq faktor Aahmiyetli orin iyeleydi. Ol sap
demografiyaliq korsetkishler esaplangan xaliqtin jas ham
jinis qurami ham de olardag1 ayirmashiliglar, tabiyiy osiw
koefficientleri arqalt miynet resurslarmin qayta tikleniwine
0z tasirin korsetedi.

Miynet resurslarmin qaliplesiwi kdézqarasinan dunya
mamleketlerin eki tipke ajiratiw miimkin. Dinyanin ayirim
ulke ham mamleketlerinde (Batis Evropa ham Arqa
Amerika) tabiyly osiw tomenligi ham xaliqtin jas
quraminda kekseler salmaginin artip baratirganligi sebepli
miynet resurslarmin jetispewshiligi baqlanbaqta. Sonin
ushin Batis Evropa, Arga Evropa, Arqa Amerika, Jaqin hdm
Orta Shigis ham basqa aymaglardan keliwshi "jumisshi
kushi" migraciyanin orayina aylandi [6].

Xaliqtin tabiyiy 6siwi joqari bolgan Aziya, Afrika, Latin
Amerikas1 mamleketlerinde bolsa miynet resurslar1 bargan
sayin artip barmaqta. Sebebi, bul mamleketlerde tuwiliw
ham tabiyiy 6siw joqarilig1 sebepli balalar salmagi ulken.
Bul bolsa belgili waqittan son miynet resurslari sanimin
osiwine alip keledi.

Qaragalpagstan Respublikasinda tabiyity osiw songi
jillart turaglasip atirgan bolsa da, birag xaliq ham miynet
resurslarinin  absolyut sami artip barmaqgta. Xahq jilina
ortasha 25-27 min adamga kobeyip atirgan bolsa, miynet
resurslari gatarina 5-6 min adam kelip gosilmaqta.

Miynet resurslarinin qayta tikleniwine xaliqtin jas ham
jinis qurami da ulken tasir etedi. Sebebi xaliqtin turmisliq
iskerligi jasqa baylanishi halda 6zgerse, miynet resurslari
jumis penen tdmiyinlew onin jinisliq ham jas quramina da
baylanish boladi.

Qaragalpagstan xalgqumn quraminda 2020-jilda xahqtin
0-15 jasqa shekemgi balalar ham jas ospirimler ulesi
uhwma xahqtin 31%, 16-59 jasga shekemgi 62% ham 60
jastan jogari bolsa 7% xahqga tuwr1 kelmekte. Respublika
xalgimin jas qurami jaginan gala ham awil xalgi arasinda
ayirmashihiglar bar.  Bunda xahqtin tuwiliwinda jas
awladtin  salmagi kobirek. Bulardan koérinedi, jaqin
keleshekte miynet resurslarin jumis penen tamiyinlew onin
jas quramina da baylamsh boladi.

Sonday-aq, Qaraqalpagstan miynet resurslarin jumis
penen tamiyinlewde ulken ekonomikaliq potencialga iye,
Rossiya, Qazagstan ham Koreya Respublikasi, Evropa
mamleketlerinin imkaniyatinan paydalaniw mamkin. Bizge
belgili, Rossiya Federaciyasi ham Qazagstan mineral
resurslarga bay mamleketler qatarma kiredi. Bul
mamleketlerde jaylasqan jana kanlerdi ozlestiriw ham
ekspluataciyalawda ~ Ozbekstan miynet  resurslarinan
paydalaniw mumkin. Bumin ushin usi mamleketlerge
jumusshi-xi1zmetkerler jumus islew ushin jiberiledi.

Jumisshi kashi migraciyasin sholkemlestiriw waqtinda
tomendegilerge itibar beriw zartr: [7]

— jiberilip atirgan miynet resurslarin oqitip, belgili
kasip-onerge tyretiw;

— shet elge jiberilip atirgan miynet resurslarina har bir
rayon ham qala oraylarinda bantlik bolimlerde dizimnen
otkeriw;

— shartnama muddeti tamam bolgannan sof, miynet
resurslarinin shet elde qalip ketpewi ushin sol jerdegidey
qolayli sharayatlar jaratip beriw, yagnty olardi zarr jumis
ormlar1 ham ayliq penen tamiyinlew.
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Jumisshi kuashi migraciyast ham onin muddetleri
hukimetler ortasinda duziliwi ham hazirgi sharayatta
miynet resurslarin sirt mamleketlerge islew ushin bir neshe
aydan 1-2 jilga shekem jiberiw magsetke muwapiq.

Miynet resurslarinin qaliplesiwi ham qayta bdlistiriliwi
kézqarasmman xaliqtin migraciyasin tyreniw de tulken
ahmiyetke iye. Sebebi, xaliqin migraciyasi miynet
resurslarinin qaliplesiwine, aymaqliq quramina, sonday-ad,
mamlekettin ekonomikalig-socialliq rawajlaniwina tulken
tasir etedi.

Respublika xalqinin migraciyaliq hareketi songi jillari
unamsiz korsetkish bolip qalmaqta. 2000-2025-jillard:
qamtip algan dawirde mamleketke 48628 min adam Kkirip
keldi ham 74956 min adam shigip ketti. Natiyjede
migraciya saldost minus 26328 min adam menen
juwmagqlandi. Bunnan korinip turganinday, koship ketip
atirganlardin san1 koship kiyatirganlarga salistirganda elege
shekem kopshilikti quraydi. Bul hadiyse uzaq jillardan berli
dawam etip kelmekte.

2000-2024-jillarda  migraciyaliq 6siwdin  unamsiz
korsetkishleri sezilerli darejede azayip atirganligin atap
otiw kerek. Maselen, 2000-j1lg1 unamsiz migraciya
saldosinan (-3919 adam), 2010-jilda (-12696 adam),
2020-jilda (-4739), 2024-jilga kelip (-4414) adamga
shekem kemeygen. Bulardan sonday juwmaq shigariw
mumkin, respublika xalqinin aymaqliq hareketindegi
unamsiz saldo keyingi jillarda kemeyip barmaqta.

Paytaxt, Nokis galasinda 2000-jili 4482 adam,
2010-j1li 3709 adam, 2020-jili 2258 adam koéship keldi.
2000-j1l1 immigrantlardin en kop awilliq rayonlarda Xojeli
rayonina 1437 adam, en azi Moynaq rayonina 205 adam
tuwra keldi. 2010-jilt bul korsetkish 1719 adam, biraq en
kem o6zgergen Qonirat rayonina 101 adam tuwri keledi.
Demek 2020-jilga kelip en kobi Nokis rayom 741 adam
kelgen bolsa, Bozataw rayonina bolsa en kem 108 adam
tuwrr keledi. 2025-jilga kelip 6zgerisler bar ham Nokis ray-
onina 1041 adam, Qaradzek rayomna 112 adam tuwri
keledi.

Respublika koleminde xaliqtin belsendi aymagqliq
hareketi boyinsha 2024-jili Nokis qalasi, Nokis, Xojeli,
Amiwdarya, Tértkal rayonlar ajiralip turadi

Keri migraciya saldosinin en tlken korsetkishi Xojeli
rayonina tuwra keledi. 2000-jil1 Xojeli rayonina 1437 adam
koship kelgen bolsa, ketkenler san1 2195 adamdi quradi.
Unamli migraciya saldost 758 di quradi. 2025-jilga kelip
bul korsetkish Amiwdérya rayomna 1468 adam qosilip
ketken bolsa, kelgenler san1 838 adamnan ibarat boldi. Keri
migraciya saldost 630 adam menen juwmaqlandi.

Juwmag. Migraciyada miynetke jaramli jastagr xaliq
(16-60 jas) belsendi qatnasadi. Kerisinshe, miynetke jaramli
jasqa shekemgi (0-15 jas) ham miynetke jaramli jastan
otken (60 jas ham onnan ulken) xaliq az qatnasadi.

Jogaridagilardan korinip turganinday, keri migraciya
saldos1 esabinan respublika xalqinin bir bélegin jogaltpaqta.
Biraq, respublikadagi demografiyaligq ham socialliq-
ekonomikaliq jagday sirtqir migraciyaliq baylanislardi jane
de kusheytiwdi talap etedi. Miynet resurslarin shartnama
tiykarinda “vaxta usili’nda belgili muddetlerde sirt
mamleketlerge barip islewleri boymsha migraciya
baylanislarin har tarepleme rawajlandiriw zarur.
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FEATURES OF PASTURE LIVESTOCK DEVELOPMENT
IN THE TASHKENT REGION
Xalmirzaev Axmadjan Axunovich — Candidate of Geographical Sciences
Kuvondikov Rustam Abdurasul o‘g‘li — Senior Lecturer
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Tayanch so‘zlar: yaylov chorvachiligi, yaylov resurslari, pichanzorlar fondi, chorva yuklamasi, yaylov unumdorligi,
yaylov ekotizimi, o‘simlik gqoplami.

Pesrome. Magolada Toshkent viloyatida yaylov chorvachiligi rivojlanishining hududiy xususiyatlari tahlil gilinadi.
Tadqiqotda yaylov va pichanzorlar fondi, chorva soni hamda o‘simlik qoplami holati o‘rtasidagi bog‘liglik o‘rganiladi.
Natijada yaylov resurslaridan foydalanish darajasi, chorva bosimining yaylov unumdorligiga ta’siri hamda chorvachilikni
samarali rivojlantirish yo‘nalishlari yoritib beriladi.

KiroueBble ci1oBa: HaCT6I/IH.lHO€ JKUBOTHOBOACTBO, HaCT6I/IH.[HBIe PECypChl, CCHOKOCHBIC YI'OJibsl, Harpy3ka CKoTa, po-
AYKTUBHOCTb HaCT6I/IH.I, HaCT6I/IH.lHLIe 3KOCHUCTCMBI, paCTHTeJ‘IBHBIfI TIOKPOB.

Pe3ome. B cratne AHAJIU3UPYIOTC TCPPUTOPHUAILHBIC 0COOEHHOCTH Pa3BUTHA l'IaCT6I/IH.lHOFO JKHUBOTHOBOACTBA B
TamkenTckoit obnacti. B mccienoBaHMM paccMaTpuBaeTCs B3aUMOCBS3b MEXIY (OHIOM MAcTOWII W CEHOKOCOB,
YHUCJICHHOCTBIO CKOTa U COCTOAHHUEM PACTHUTCIIBHOTO IOKpOBA. B PE3YJIBTATEC OCBCHUIAIOTCA YPOBCHbL MCIOJIB30BaHUA
MAcTOUIIHBIX PECYPCOB, BIMSHHUE HArpy3KH CKOTA HA MPOJYKTUBHOCTH MACTOWIN M HanpapieHus 3p(HeKTHBHOTO pa3BUTHS
JKHUBOTHOBO/ICTBA.

Key words: pasture livestock farming, pasture resources, hayfield resources, livestock pressure, pasture productivity,
pasture ecosystems, vegetation cover.

Summary. The article analyzes the territorial features of pasture livestock development in the Tashkent region. The
study examines the relationship between pasture and hayfield resources, livestock numbers, and the condition of vegetation
cover. The results highlight the level of pasture resource use, the impact of livestock pressure on pasture productivity, and
the directions for the efficient development of livestock farming.

Kirish. Yaylov chorvachiligi Toshkent viloyati agrar  chorvachilikning ozuga bazasini mustahkamlash va
igtisodiyotining muhim tarmogqlaridan biri bo‘lib, oziq- mahsuldorlikni oshirishda muhim omil ekani ta’kidlanadi
ovqat xavfsizligini ta’minlash va qishloq aholisi bandligini  [1]. Yarim cho‘l hududlarida rotatsion yaylov tizimi
go‘llab-quvvatlashda muhim rol o‘ynaydi. Biroq yaylov  o‘simlik qoplamining tiklanishiga ijobiy ta’sir ko‘rsatishi
resurslaridan samarasiz foydalanish va ortigcha chorva  ham aniglangan [2], yaylov ozuga resurslarini baholash esa
yuklamasi o‘simlik qoplamasining siyraklashuvi hamda  chorvachilik tarmog‘ining oziqa ta’minotini belgilashda
yaylov mahsuldorligining 40-50 % gacha pasayishiga olib  muhim ahamiyatga ega [3]. Shu bilan birga, chorva
kelmogda [1, 4, 5]. Aynigsa aholi punktlari atrofidagi  yuklamasining ortishi ~ yaylov — o‘simlik  qoplami
yaylovlarda degradatsiya jarayonlari kuchayib, tuprog degradatsiyasini kuchaytirishi va digressiya jarayonlarini
zichlashuvi va bioxilma-xillikning kamayishi kuzatilmoqda  yuzaga keltirishi gayd etilgan [4, 5]. Yaylov ekotizimlarida

[5]. o‘simlik qoplami suksessiyasi esa tabiiy sharoitlar hamda
Global iqlim o‘zgarishi va qurg‘oqchilik sharoitida  antropogen ta’sirlar natijasida shakllanishi ta’kidlanadi [6].
yaylov resurslarini ilmiy asosda boshgarish muhim Tadgiqotda statistik ma’lumotlarni hamda ilmiy

ahamiyat kasb etadi. Tadgiqotlar rotatsion yaylov tizimi  manbalarni tahlil qilish usullari qo‘llanilib, yaylov va
o‘simlik qoplamasini saglash va tuproq degradatsiyasini  pichanzorlar fondi ko‘rsatkichlari hamda chorva soni
kamaytirishda samarali ekanini ko‘rsatadi [2, 6]. Shu bois  o‘rtasidagi bog‘liglik o‘rganildi, bu esa Toshkent viloyatida
yaylov resurslarini monitoring gilish va chorva yuklamasini  yaylov chorvachiligi rivojlanish xususiyatlarini aniglash va
me’yorlash  chorvachilik samaradorligini oshirishning  yaylov resurslaridan foydalanish darajasini  baholash
muhim sharti hisoblanadi [1, 2, 3]. imkonini beradi.

Adabiyotlar tahlili va metodologiya. Yaylov Natija va muhokama. Tadgigot natijalari yaylov
chorvachiligi va yaylov resurslaridan foydalanish  chorvachiligi rivojlanishiga ta’sir etuvchi omillarni tizimli
masalalari  ko‘plab ilmiy tadqiqotlarda o‘rganilgan. baholash imkonini berdi. Jadval ma’lumotlari asosida
Tadgiqotlarda ~ yaylovlardan ogilona foydalanish  tabiiy, iqtisodiy va tashkiliy omillarning chorvachilik
e ——
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rivojlanishidagi o‘rni tahlil qilindi hamda yaylov va
pichanzorlar fondi bilan chorva soni o‘rtasidagi bog‘liglik
aniglandi. Tahlillar Toshkent viloyatida chorvachilik
rivojlanishi asosan tabiiy sharoitlar, yaylov o‘simlik
goplami va suv manbalari bilan bog‘ligligini ko‘rsatadi.
Biroq chorva yuklamasining ortishi ayrim hududlarda
yaylov unumdorligining pasayishiga olib kelmogda. Shu
sababli  yaylovlardan oqgilona foydalanish, chorva
yuklamasini me’yorlash va ekologik omillarni hisobga olish
chorvachilikni bargaror rivojlantirishda muhim ahamiyatga
ega [7].

O‘zbekistonda yaylov resurslari hududlar bo‘yicha
notekis tagsimlangan bo‘lib, cho‘l hududlari chorvachilik
uchun asosiy resurs bazasini tashkil etadi. 1991-yilda 22
878,8 ming gektarni tashkil etgan yaylovlar maydoni 2024-
yilga kelib 21 163,2 ming gektarga tushgan. Shu davrda
yaylov maydoni 1 715,6 ming gektarga yoki 7,5 % ga
gisgargan. Aynigsa, 1991-2010-yillarda kamayish jarayoni
izchil davom etib, 2010-yilda eng past ko‘rsatkich - 20
643,9 ming gektar gayd etilgan. 2010-yildan keyin yaylov
maydonida gisman bargarorlashuv va tiklanish jarayoni
kuzatiladi (1-rasm).

Sug‘oriladigan  yaylovlar maydoni  tahlili  bu
ko‘rsatkichning deyarli o‘zgarmaganini ko‘rsatadi. 1991-
yilda 15 ming gektar bo‘lgan maydon 2024 yilga kelib 16
ming gektarni tashkil etgan. Bu holat yaylov tizimi asosan

tabiiy resurslarga tayanadigan ekstensiv chorvachilik
modeliga asoslanganini ko ‘rsatadi.
24000 2 = = 17,5
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o o 9 g
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l-rasm. Oc¢zbekiston Respublikasidagi yaylovlar

maydoni (ming gektar) 2025 yil. [8]

Yaylov resurslari hududiy jihatdan yugori darajada
konsentratsiyalangan. Respublika yaylov maydonining
asosiy qismi Navoiy viloyati (41,74 %), Qoraqalpog‘iston
Respublikasi (24,77 %) va Buxoro viloyatiga (12,05 %)
to‘gri  keladi. Ushbu hududlar respublika yaylov
maydonining qgariyb 78 % ini tashkil etadi. Aholi zichligi
past va dehgonchilik intensivligi nisbatan kam bo‘lgan bu
hududlarda  chorvachilik ixtisoslashuvi  shakllangan.
Farg‘ona vodiysi hududlarida esa sug‘orma dehqonchilik
ustuvor bo‘lib, yaylov maydonlari juda kichik ulushni
tashkil etadi (Andijon — 0,09 %, Farg‘ona — 0,04 %,
Namangan - 0,75 %).

Toshkent viloyatidagi jami yaylovlar maydoni 2011-
2025-yillar davomida deyarli bargaror saglanganini
ko‘ramiz. 2011-yilda 433,7 ming gektar bo‘lgan jami
yaylovlar 2025-yilda 441,3 ming gektarga yetgan, ya’ni
o‘sish atigi 1,7%ni tashkil etgan. Biroq qishloq xo‘jalik
korxona va tashkilotlari foydalanadigan yaylovlar
maydonida pasayish kuzatiladi. 2020-2022 yillarda 207-208
ming gektar bo‘lgan ko‘rsatkich 2025 yilda 191,2 ming
gektarga tushgan. Ularning jami yaylov maydonidagi ulushi
ham 45-46% atrofidan 43% gacha gisgargan. Yaylov
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maydoni deyarli o‘zgarmagan holda, foydalanish tarkibi

o‘zgargan, chorva soni o‘sgan. Bu yuklama zichligining

ortishiga va resurslarga bosim kuchayishiga olib kelgan.

Toshkent viloyatidagi pichanzor va yaylovlar maydoni,
chorva mollari soni. 2023-yil.[9]

2-jadval.
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Oqqo‘rgion 1419 | 64507 | 31159 | 37360 | 1992 | 103859 7,319
Ohangaron 80774 | 74725 | 30098 | 255717 | 6249 | 336691 0,417
Bekobod 4879 | 85929 (33703 | 38450 | 2701 | 127080 2,605
Bo‘stonliq 42172 | 116441 | 31517 | 194766 | 10994 | 322201 0,764
Bo‘ka 5510 | 77320 [ 36933 | 59628 | 5152 | 142100 2,579
Quyichirchiq 203 48280 | 22575 | 14794 | 2018 | 65092 32,065
Zangiota 278 36590 [16410| 20257 | 2566 | 59413 21,372
Yugqorichirchiq | 4207 | 63405 | 32919 | 39896 | 2550 | 105851 2,516
Qibray 321 46372 | 19516 | 29498 | 1831 | 77701 9,464
Parkent 32919 | 54314 23180 103106 | 3533 | 160953 0,489
Pskent 16130 | 63850 23282 | 82670 | 3215 | 149735 0,928
O‘rtachirchiq 549 52483 | 28603 | 49203 | 3384 | 105070 19,138
Chinoz 1745 | 54608 |[26404 | 34489 | 2816 | 91913 5,267
Yangivo‘l 1306 | 66446 [27715| 43105 | 3473 | 113024 8,654
Toshkent 144 30437 | 13597 | 19543 | 2227 | 52207 36,255
Jadval ma’lumotlari Toshkent viloyati tumanlarida
pichanzor va yaylovlar resurslari hamda chorvachilik
yuklamasining  keskin  hududiy  differensiatsiyasini

ko‘rsatadi. Yaylov maydoni 144 gektardan 80 774
gektargacha farq qilib, maksimal va minimal giymatlar
o‘rtasidagi nisbat 560 baravardan ortigni tashkil etadi. Bu
holat yer resurslarining hududiy jihatdan nomuvofiq
tagsimlanganini ko‘rsatadi.

Jami chorva mollari soni 52 207 boshdan 336 691
boshgacha o‘zgargan bo‘lib, mutlaq ko‘rsatkichlar hududiy
ixtisoslashuvni to‘liq aks ettirmaydi. Shu sababli nisbiy
indikator - 100 gektar yaylovga to‘g‘ri keladigan chorva
(ming bosh) asosiy tahlil mezoni sifatida gabul gilindi.
Ushbu ko‘rsatkich 0,417 ming boshdan 36,255 ming
boshgacha farglanib, variatsiya diapazoni 35,8 ming boshni
tashkil etadi.

Viloyat bo‘yicha o‘rtacha hisoblaganda, har 100 gektar
yaylovga to‘g‘ri keladigan chorva soni bir xil emas,
tumanlar o‘rtasida katta farq bor. Eng ko‘p chorva zichligi
Toshkent (36,255), Quyichirchig (32,065) va Zangiota
(21,372) tumanlarida kuzatiladi. Bu shuni anglatadiki,
ushbu hududlarda yaylov maydoni nisbatan kam bo‘lsa-da,
chorva soni ko‘p. Ya’ni chorvachilik juda zich joylashgan
va vyaylovlarga bosim yuqori. Aksincha, Ohangaron
(0,417), Parkent (0,489) va Bo‘stonliq (0,764) tumanlarida
yaylov yuklamasi past. Bu hududlar tog‘ va tog‘oldi
relyefiga ega bo‘lib, tabiily yaylov resurslari keng va
chorvachilik ekstensiv shaklda rivojlangan. Demak, relyef
va yerdan foydalanish tarkibi chorva zichligiga bevosita
ta’sir etuvchi omil hisoblanadi.

Tahlil yaylov maydoni va chorva zichligi o‘rtasida
teskari korrelyatsiya mavjudligini ko‘rsatadi. Yaylov
maydoni kamaygan sari 100 gektarga to‘g‘ri keladigan
chorva miqdori ortib boradi. Bu qonuniyat resurs sig‘imi va
antropogen bosim o‘rtasidagi funksional bog‘liglikni
tasdiglaydi.

Ekologik nugtai nazardan, 10 ming bosh/100 ga dan
yugqori ko‘rsatkichlar yuqori degradatsiya xavfini anglatadi.
Mazkur mezonga ko‘ra, Toshkent, Quyichirchiq va
Zangiota tumanlari yuqori xavf zonasiga kiradi. Bu




hududlarda o‘simlik qoplamining kamayishi va tuproq
eroziyasi ehtimoli yugori.

Aholi punktlari va suv manbalariga yagin joylashgan
yaylovlarda chorvaning ortigcha to‘planishi mabhalliy
darajada antropogen bosimning kuchayishiga olib kelgan.
Bunday sharoitda ozuqa qiymati yuqori bo‘lgan o‘simlik
turlari ulushi qisqaradi, ular o‘rnini past sifatli o‘tlar
egallaydi. Chorvaning doimiy harakati va toptab tashlashi
natijasida tuproq zichlashadi, namlikni singdirish va havo
almashinuvi  xususiyatlari ~ yomonlashadi, bu esa
o‘simliklarning tabiiy tiklanish jarayonini cheklaydi.
Natijada yaylov ekotizimida muvozanat buzilib, bioxilma-
xillik kamayadi va umumiy mahsuldorlik pasayadi [5].
Chorva yuklamasi yaylovning biologik imkoniyatlaridan
yuqori bo‘lgan hollarda ozuqa sig‘imi bilan amaldagi bosh
soni o‘rtasidagi mutanosiblik buzilib, ekotizimning o‘zini
tiklash salohiyati zaiflashadi va degradatsiya jarayonlari
yanada chuqurlashadi [5].

Degradatsiya kuchaygan sharoitda o‘t qoplamining
haqgigiy hosildorligi uning tabiiy biologik salohiyatiga
nisbatan 40-50 foizgacha kamayishi mumkin [1, 4]. Bu
holat yaylov ozuga bazasining qisgarishiga, chorva
organizmida energiya va protein tangisligining yuzaga
kelishiga sabab bo‘ladi. Natijada tirik vazn o°sishi
sekinlashadi, reproduktiv ko‘rsatkichlar yomonlashadi va
go‘sht ishlab chiqarish samaradorligi pasayadi. Ozuqa
sifatining pasayishi chorvachilikda qo‘shimcha xarajatlarni
talab qiladi [1, 4].

Yaylov ozuqa resurslarini baholash natijalari ot
goplamining hosildorligi bilan chorvaning tirik vazn
qo‘shishi o‘rtasida to‘g‘ridan-to‘g‘ri bog‘liglik
mavjudligini  ko‘rsatadi [1, 3]. Yaylovlarning ozuga
sig‘imini ilmiy asosda aniqlash chorva bosh sonini oqgilona
rejalashtirish va mavsumiy yaylov tagsimotini samarali
tashkil etish imkonini beradi [3]. Chorva yuklamasini
(bosh/ga) iglim sharoiti, yilning namlik darajasi va
amaldagi hosildorlik ko‘rsatkichlariga mos ravishda
me’yorlashtirish degradatsiya jarayonlarining oldini olishda
muhim ahamiyatga ega [1, 3, 6]. Shu tariga, yaylov
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yo‘nalishidagi chorvachilikning iqtisodiy samaradorligini
ham ta’minlaydi [1, 4].

Tadgiqot natijalari yaylov chorvachiligining bargaror
rivojlanishi tabiiy-ekologik sharoitlar bilan birga boshgaruv
tizimining samaradorligiga ham bog‘liq ekanini ko‘rsatadi.
Me’yoriy yondashuvning mavjud emasligi ekotizim
muvozanatining ~ buzilishiga va  tabiiy tiklanish
jarayonlarining sekinlashishiga olib keladi.

Rotatsion yaylov tizimi yaylov resurslaridan bargaror
foydalanishni ta’minlovchi samarali texnologiyalardan biri
hisoblanadi. U vyaylov uchastkalaridan navbat bilan
foydalanish orqali o‘simlik qoplamining tiklanishi uchun
vaqt yaratadi, tuproq zichlashuvini kamaytiradi va biologik
xilma-xillikni saglashga yordam beradi [2].

Shu bilan birga, ozuga resurslarini baholash va
yaylovning ozuqa sig‘imini hisoblash chorva bosh sonini
ogilona rejalashtirishda muhim ahamiyatga ega [1, 3]. Bu
usul har bir yaylov uchastkasi uchun haqgigiy hosildorlik
darajasini hisobga olish imkonini beradi va yuklamani
tabiiy resurs imkoniyatlariga moslashtirishga yordam
beradi. Natijada yaylov resurslaridan samarali foydalanish
ta’minlanadi va degradatsiya xavfi kamayadi.

Xulosa. Toshkent viloyatida yaylov chorvachiligining
rivojlanishi  yaylov  ekotizimlarining holati, ulardan
foydalanish texnologiyasi va gabul gilinayotgan boshqgaruv
qarorlariga bevosita bog‘liq. Tadgigot natijalari shuni
ko‘rsatdiki, ortiqcha yuklamani cheklash, rotatsion yaylov
tizimini joriy etish hamda ozuga resurslarini ilmiy asosda
baholash tarmoq barqarorligini ta’minlashning asosiy
shartlaridan hisoblanadi.

Chorva yuklamasini (bosh/ga) yaylovning hagiqiy
hosildorligi  va iglim  sharoitiga mos  ravishda
me’yorlashtirish degradatsiya jarayonlarining oldini olishga
xizmat qiladi. Shuningdek, yaylov ozuqa sig‘imini hisobga
olgan holda boshqgaruvni tashkil etish resurslardan samarali
foydalanish imkonini yaratadi. llmiy asoslangan boshgaruv
qarorlarini uyg‘unlashtirish-yaylov mahsuldorligini
oshirish, yer resurslarining uzog muddatli barqgarorligini
ta’minlash hamda go‘sht yo‘nalishidagi chorvachilikning

resurslarini ogilona boshgarish va ularning mahsuldorligini  iqtisodiy = samaradorligini  mustahkamlash  imkonini
tiklash choralari ekologik barqarorlik bilan birga go‘sht  beradi.
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Rezyume. Ushbu magolada Orol dengizi qurigan tubining hozirgi geoekologik holati, qurigan gismida relyef
shakllarining o‘zgarishini tahlil qilish bo‘yicha ilmiy yo‘nalishda olib borilgan ishlar hamda landshaftlarda sodir
bo‘layotgan o‘zgarishlarni, yer yuzasining tuzilishi va hosil bo‘lgan qatlamlarni o‘rganish. Orol dengizining qurigan
gismida olib borilgan tadgiqot natijalari tahlil gilindi.

KiroueBble ciaoBa: ApaibcKoe MOpe, 3aCOJICHHE, T€0dKOJIOTHS, JaHgmadT, pa3pe3, CJOH, COCTaB IOYBHI, TYMYC,
IIMTAaTCJIbHBIC BEIICCTBA

Pe3iome. B ,I[aHHOI>'I CTAaTbC pacCMaATpUBACTCA COBPEMEHHOC I'CO3KOJIOTHICCKOC COCTOAHNUEC BHICOXIICTO JHA Apam,cxoro
Mopsl, paOOThI, MPOBEJCHHbIE B HAyYHOM HAaNpaBJICHHU M0 aHANIW3y H3MEHeHWi (opMm penbeda, a Takke U3MEHEHHS,
MPOUCXOAIIKE B JIAaHAMA(PTAX, CTPOCHUE 3€MHON TMOBEPXHOCTH U OOPa30BaBIIMECS CIIOW. Pe3yabTaThl UCCIICIOBAHMUIA,
IIPOBEAEHHBIX Ha BBICOXIIEH YacTH ApanbCKOTo MOps, ObUTH MPOaHATU3UPOBAHEIL.

Key words: Aral Sea, salinity, geoecology, landscape, section, stratum, soil composition, humus, nutrients.

Summary. In this article, the current geoecological state of the dried bottom of the Aral Sea, the work carried out in the
scientific direction on the analysis of changes in relief forms, as well as the study of changes occurring in landscapes, the
structure of the earth’s surface and the formed layers are presented. The results of research conducted on the dried-up part
of the Aral Sea were analyzed.

Kirish. Qoragalpog‘iston  tabiati, geografik o‘rni, ~Amudaryo va Sirdaryoning Orol ko‘liga quyilishi aniq
tekshirilish  tarixi bir gancha ilmiy adabiyotlarda tasvirlangan.
ma’lumotlar  keltirilgan. Qoraqalpog‘iston o‘lkasining Hozirgi Qoragalpog’iston hududidagi o°zi yashagan
tabiati xagida gadimiy geografik tasavvurlar (Yunon, Rim, davr bo‘yicha ko‘pgina ma’lumotlarni o‘rta asrlardagi
Xorazm olimlarining Orol bo‘yi tabiatini o‘rganish  mashhur Xorazm olimlari Xorazmiy va Beruniylarning
to‘g’risida yozma bayonnomalar). Xorazm tekisligi va  asarlarida ham uchratish mumkin. Orol va Orolbo‘yi
Qoraqalpog’iston o‘lkasi haqidagi XII-asrda Al-Xorazmiy, haqidagi dastlabki ma’lumotlar davriga qadimgi davrlardan
Abu Rayhon Beruniy va boshga olimlarning xizmatlari ~ XVII asrgacha bo‘lgan vaqt oralig’i kiritildi. Orol va
katta. Qoragalpog‘iston o‘lkasining o‘rganilish tarixi XIX-  Orolbo‘yi haqidagi dastlabki ma’lumotlarni bir qancha
XX asrdagi ruslar va boshga chet el olimlarining ilmiy  olimlar (L.S.Berg, V.V.Bartold, S.P.Tolstov, L.N.Gumilev,
ishlarida ko‘rishimiz mumkin. Hududning geografik  H.Hasanov) ning asarlarida uchratamiz.
o‘rganilish tarixi bundan ikki yarim ming yildan oldinroq Orol tabiiy geografik okrugida landshaftlar hosil
boshlanganligi haqida ma’lumotlar mavjud. Buyuk grek bo‘lishi joyning past-balandligiga bog‘liq holda, dastlab
olimlari Gerodot, Arrian, Strabon va Ptolomey o‘z nisbatan baland bo‘lgan va suvdan bo‘shagan yerlarda
asarlarida Orolbo‘yi tabiati, relyefi, daryolari, ko‘llari va  kuzatilmoqgda [4].
aholisi to‘g’risida dastlabki ma’lumotlarni yozib qoldirgan Orol dengizini yaqin o‘tmishda chuqurroq hamda
[1]. kompleks o‘rgangan va dastlabki tabiiy geografik tahlilini

Mavzuga oid adabiyotlar tahlili. Qoragalpog‘iston  bergan olim bu — L.S.Bergdir. L.S.Bergning tadgiqotlari
hududining tabiati haqgidagi geografik bilimlarning  Orol va Orolbo‘yi tabily geografik jihatdan chuqurroq
rivojlanib borishida o‘rta asrlarda yashagan arab sayyohlari  o‘rganilishiga asos bo‘lib xizmat qildi.
Ibn-Xurdodbek, Ibn Rustad, Al-Ma’sudiy, Istarxiy, Yoqut Turkiston  cho‘llarining  tuproqlarini  o‘rganishga
ibn Batuta va boshqalar yozib qoldirgan ma’lumotlar ~ A.M.Prasolov, V.V.Nikitin, I.P.Gerasimov, A.N.Rozanov
hozirgi kunda ham o‘z ahamiyatini yo‘qotmagan. Arab  kabilar katta xissa qo‘shdilar. Cho‘l tuproqglarini yanada
sayyohi va geografi Istaxriy «Iqlimlar kitobi» asarini  batafsil o‘rganish va hozirgi zamon tasnifi N.V.Kimberg,
Orolbo‘yining  karta  sxemasini  tuzgan. Bunda B.V.Gorbunov, A.Z.Genusovlar tomonidan ishlab chigildi.
e ————————
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Mavjud klassifikatsiyaga muvofiq tabiiy sharoitda 6 ta,
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sug’oriladigan  sharoitda esa 3 ta tuproq tiplari
ajratiladi.
1-jadval
L ti Cho‘l zonasining
P o‘tlog tuproqlari
Tabiiy 1 Cho‘l zonasining
gidromorf tip botgoq tuproglari
sharoitda Cho‘l zonasining
i . .
.. . sho‘rxoklari
Tabiiy tip i
sharoitda _ygratl gan
IV | Tagqirli (takqrovge)
. tip tuproglar
Tabily Y; Qumli cho'l
avtomorf tip tuproglari
sharoitda Vi Sur-qo'ng’ir
tip tuproglar mavjud
Cho‘l zonasining
VI L
tip o‘tlogi-voxa
tuproglari
o - -
Sug orila Sug-oriladig | VIII Cho lzot?asmmg
digan . . botgogli-voha
. an sharoitda | tip .
sharoitda tuproglari
Tagirli-voha
IX . .
fi tuproglari hosil
P bo‘lgan
Cho‘l zonasining tuproqlar tipi
Kishilik  jamiyatining jadal taraqgiyoti, ishlab

chigarishning to‘xtovsiz o‘sishi va aholi sonining muttasil
ortib borayotganligi tabiat bilan jamiyat o‘rtasidagi
munosabatlarning tobora jiddiylashuviga olib kelmoqda.

Yagin yillarda Orol dengizining qurib  borishi
natijasida katta maydonda suvdan bo‘shagan yerlar
ochilib goldi.

Orol dengizi qurishi natijasida tuprogda suvda eruvchi
tuzlar migdori 04-05 g/l dan 71,3 g/l ko‘rsatkichiga yetgan
[7]. Orol dengizi qurigan tubi hududida ekologik
muvozanatni yumshatish va degradatsiya jarayonlarini
oldini olish uchun, o‘rtacha va kuchli sho‘rlangan
hududlardagi  zaharli  tuzlar miqgdori ortib ketgan,
sho‘rlangan yer maydonlarida galofit o‘simliklarni ekish,
qumli yer maydonlarda ya’ni, qumli cho‘l tuproglarida
saksovullarni joylashtirish magsadga muvofiq [6].

Orol dengizining qurigan tubi o‘rnida maydoni ellik
ming kvadrat kilometrdan ortiq bo‘lgan yangi qum-tuz
sahrosi vujudga keldi [3].

Tadqgiqot obyekti va uslublari. Orol dengizini
o‘rganishda professor A.A.Rafikovning olib borgan
tadqiqotlari asos bo‘lib xizmat oladi. Bu tadqiqotlarining
davomchisi hisoblangan olimlardan V.A.Rafikov ustozimiz
rahbarligida uyushtirilgan ekspeditsiyalarimiz tahlilini
keltirib o‘tamiz.

Tadgiqotlar Orol dengizining qurigan janubiy gismi
gumliklar maydonida o‘tkazildi.

1-tadgigot hududi Orol dengizining qurigan gismi,
Mo‘ynoq tumani “Kemalar qabristoni” yaqinidagi
(N 43°%47°57"; E 59°03°11") qumliklar.

2-tadgiqot hududi (N 43%7°56"; E 59°3°10") Orol
dengizi qurigan gismida olib borildi.

2-rasm
Tadgiqot jaroyonidan lavhalar. 22.09.2025

Tadgigot natijalari. 1-Tadgigot hududi hisoblangan
Kemalar gabristoniga yagin hududda kesma gazildi va
morfologik belgilari yozildi, birog, kesma gazilganda
tuprog goplami shakllanmaganligi uchun, genetik gatlamlar
shakllanmagan, hatto kesma shaklida gazish ham giyin
bo‘ldi, chunki qumlar bo‘lgani uchun kesma shakli ham
paydo bo‘lmadi. Shu sabab 60 smgacha gazilgan kesmada
o‘zgarishlar. Shunday bo‘lsada, yotqizilgan,
mustahkamlanmagan qumlarga nisbatan  morfologik
belgilar qayd etildi.

1-kesma (shurf). 0-60 sm gazilgan kesmada uchta
gatlam, ya’ni 0-22, 22-40, 40-60 sm gatlamlar aniglandi.

0-22 smda. Yuza gatlami uchuvchan qum, qurug, tosh
va boshqa qo‘shimchalar kam uchraydi, chig’anoqlar
uchraydi, sochiluvchan, tuz va uning goldiglari uchramaydi.
Qum, zichligi kichik, namligi kam, o‘simlik va hayvonot
qoldiglari uchramaydi, tosh va boshqa qo‘shilmalari kam
uchraydi, strukturasiz, rangi ogish kulrang, kesma
gazilganda turg‘un turmaydi, shamol ta’sirida uchishi va
pastga tushishi kuzatiladi.

22-40 smda. Birikmagan qumli gatlamli, zichligi
kichik, namligi yuqgorigi gatlamga nishatan bir oz namli,
o‘simlik va hayvonot qoldiglari uchramaydi, chig‘anoglar,
sochiluvchan, tuz va yoki uning qoldiglari uchramaydi,
strukturasiz, rangi oqish, kesma qazilganda turg’un
turmaydi, shamol ta’sirida uchishi va pastga tushishi
kuzatiladi.

40-60 smda. Qum, zichligi o‘rtacha, namli, o‘simlik va
hayvonot qoldiqlari, tosh va boshqa qo‘shilmalari kam
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uchraydi, birikkan, qumli emas, tuz va yoki uning qoldiglari 47-62 smda. Qumli, ko‘k rangli, botqoqli xususiyatli
uchramaydi, strukturasiz, rangi oqish sarig, kesma qurug gatlam bor, namligi nisbatan yuqori, strukturasiz,
gazilganda ozroq vaqt turadi. o‘simlik va hayvonot qoldiglari  uchramaydi, oldingi

2-kesma (shurf) . 0-62 sm qazilgan kesmada to‘rtta  gatlamga nisbatan yumshoq, o‘rta qumoqli, chig‘anoq va
gatlam, ya’ni 0-25, 25-32, 32-47, 47-62 sm qatlamlar zang dog‘lar kam uchraydi, zichligi o‘rta, tuz kristallari
aniglandi. kam uchraydi.

0-25 smda. Yuza gatlami uchuvchan qum, qurug, tosh Antropogen cho‘llanish natijasida yuzaga kelgan
va boshqa qo‘shimchalar kam uchraydi, sochiluvchan, tuz  Orolbo‘yi hududidagi noqulay  tabiiy  muhitni
va uning goldiglari uchraydi. Qum, zichligi kichik, namligi  optimallashtirish eng murakkab, kompleks va ko‘p qgirrali
kam, o‘simlik va hayvonot qoldiqlari uchramaydi, rangi ~muammo bo‘lib, [2] uni nafagat mintaganing o‘zida, balki
ogish kulrang, kesma gazilganda turg‘un turmaydi, shamol  butun Orol dengizi havzasida bir necha bosgichda amalga

ta’sirida uchishi va pastga tushishi kuzatiladi. oshiriladigan keng ko‘lamli radikal chora-tadbirlarni
25-32 smda. Birikmagan qumli gatlamli, zichligi  qo‘llash orgali hal gilish mumkin.

kichik, namligi yuqorigi gatlamga nisbatan bir oz namli, XIX asrning o‘rtalaridan to 1961-yilgacha Orol

o‘simlik va hayvonot qoldiglari uchramaydi, chig‘anoglar,  dengizining shakli va sho‘rligi deyarli o‘zgarmagan [5].

sochiluvchan, tuz va yoki uning qoldiglari uchramaydi, Xulosa. Orolning qurigan tubida tuzlarning miqdori bir

strukturasiz, rangi ogish, kesma qazilganda turg’un xil tarqalmagan, ya’ni tuzlarning miqdori va joylashgan
turmaydi, shamol ta’sirida uchishi va pastga tushishi gatlami turlichadir. Shu nuqtai nazardan Orolning qurigan

kuzatiladi. tubidan uchayotgan qum-chang, tuzlarni oz migdorda
32-47 smda. Qum, zichligi o‘rtacha, namli, o‘simlik va  bo‘lsa ham kamaytirish yo‘llarini topish, tuzlarning
hayvonot qoldiqlari, tosh va boshqa qo‘shilmalari kam  joylashishi, sho‘rlanish tipi va darajasi bo‘yicha

uchraydi, birikkan, qumli emas, tuz va yoki uning qoldiglari  alohida o‘rganish lozim. Yaqin kelajakda bu hududda yer
kam uchramaydi, strukturasiz, rangi ogish sarig, kesma yuzasida sodir bo‘ladiga jaroyonlarni o‘rganish muhim
gazilganda ozroq vaqt turadi. hisoblanadi.
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Tayanch so‘zlar: aholi, xizmat ko‘rsatish sohalari, pullik xizmatlar, chakana savdo, ta’lim tizimi, sog‘liqni saqlash,
tibbiy xizmat, maishiy xizmat, hududiy tashkil etish, transport xizmati, ijtimoiy sohalar.

Rezyume. Ushbu maqolada O‘zbekiston Respublikasi Kichik hudularida (gishloq tumanlari va shaharlari) ijtimoiy
infratuzilmaning rivojlanish ko‘rsatkichlari tahlil gilingan. Asosiy e’tibor ta’lim, sog‘ligni saqlash va kommunal-maishiy
xizmatlarning ko‘rsatkichlari, ularning dinamikasini o‘rganishga qaratilgan.

KuaroueBble ciaoBa: HaceneHue, cdepa yciayr, IUIATHBIE YCIYTH, PO3HWYHAS TOPTOBISA, CHCTeMa OOpa3OBaHWA,
30paBOOXpaHEHHE, MEAUIMHCKOe OOCIyXXHMBaHHE, OBITOBOE OOCIY)XHMBaHWE, TEPPUTOPHANbHAs  OpraHu3alus,
TPaHCIIOPTHOE 00CIy)KUBaHUE, COLMAbHAs cdepa.

Pe3tome. B crarbe aHAMM3UpYIOTCA IMOKa3aTelIM pPa3BUTHUSA COLMAIBHOW WH(PPACTPYKTYphl MaibIX TEPPUTOPHUI
Pecniy6nuku Y30ekucTaH (CeTbCKUX aJIMUHHCTPATUBHBIX PaioHOB U ropojoB). OCHOBHOE BHUMAaHME YAEJICHO H3YUCHHUIO
rokasarejei 00pa3oBaHusl, 3APaBOOXPAHEHUS U KOMMYHAIILHOTO 0OCITY>KMBaHUs, a TAKKE UX THHAMUKE.

Key words: population, service sector, paid services, retail trade, education system, healthcare, medical care, consumer
services, territorial organization, transport services, social sphere.

Summary. This article analyzes the development indicators of social infrastructure in small areas of the Republic of
Uzbekistan (rural areas and cities). The focus is on education, healthcare, and public services indicators, as well as their
dynamics.

Kirish. O‘zbekistonda mustaqillik yillarida qishloq sharoitini yaxshilashga garatilgan ijtimoiy infratuzilma
joylarning ijtimoiy rivojlanishi, gishlog aholisining turmush  tarmoqlarining alohida o‘rni bor. Aynan shu va shunga
farovonligini  yuksaltirish, uning hayot sharoitlarini  o‘xshash muammolarni hal etish qishloq joylar taraqqiyoti
yaxshilashga bo‘lgan e’tibor davlat siyosati darajasiga  va farovonligiga erishishda asosiy vazifalar sirasiga kiradi.

ko‘tarildi. Buni, eng avvalo, ta’lim va sog‘ligni saqlash Ishning magsadi va vazifalari. O‘zbekistonda kichik
tizimini isloh qilish, barkamol yosh avlodni tarbiyalash, hududlar, xususan gqishlog tumanlari hamda viloyatga
aholiga tibbiy xizmat ko‘rsatish tizimini takomillashtirish ~ bo‘ysinuvchi shaharlarda ijtimoiy infratuzilma

va xalqaro talablar darajasiga ko‘tarish, sportni  rivojlanishining asosiy ko‘rsatkichlari hamda zamonaviy
rivojlantirish va boshqalar misolida aniq ko‘rish mumkin.  rivojlanish tendensiyalarini tahlil gilish ishning magsadi
Bu borada, aynigsa, gishlog joylarni rivojlantirishga, hisoblanadi. Qo‘yilgan magsadga erishish uchun quyidagi
gishlog aholisining turmush sharoitlarini yaxshilashga, vazifalar belgilandi: kichik hududlarda ta’lim tizimi
qishloq infratuzilmasini rivojlantirishga bo‘lgan e’tiborning  ko‘rsatkichlari va dinamikasini tahlil qilish; sog‘ligni
kuchayganligini alohida gayd etish lozim. saqlash tizimidagi o‘zgarishlarni o‘rganish; aholining
Hozirgi davrda gishlog joylarda ijtimoiy infratuzilma kommunal-maishiy —xizmatga bo‘lgan ehtiyojlari va
tizimini rivojlantirish, aholi turmush darajasini yaxshilash  ularning ta’minlanganligi tahlil qilish va xulosalar
mintagalarning ijtimoiy-igtisodiy taraqqiyotida muhim  chigarish.
ahamiyat kasb etadi. Milliy igtisodiyotni yuksaltirish, Asosiy gism. Qishlog tumanlari va shaharlarda ijtimoiy
gishlog joylarda iqtisodiy islohotlarni amalga oshirish  infratuzilma rivojlanishining  asosiy  ko‘rsatkichlari
sharoitida aholi turmush sharoitini yaxshilash, ma’lum bir  respublikamizdagi 163 ta qishloq ma’muriy tumanlari
gatlamdagi aholini ijtimoiy himoya qilish dolzarb  hamda respublika va viloyat bo‘ysunuvidagi 31 ta shaharlar
masalalardan  hisoblanadi. Bunda aynigsa xizmat kesimida tahlil gilindi.
ko‘rsatishni, ya'ni ta’lim, sog‘ligni saqlash, uy-joy va, Ta’lim. Maktabgacha ta lim tashkilotlari 2024-yil 1-
boshga sohalarni aholi kundalik ehtiyoji va yashash  yanvar holatiga ko‘ra respublikamizda 35973 tani tashkil
—_— . e
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gilgan. Ularning soni respublikamiz qishloq ma’muriy
tumanlari va shaharlar kesimida keskin farglanadi.
Masalan, bevosita aholi soniga bog‘liq ravishda Urgut
tumanida MTTlar soni 516tani tashkil gilgan. Shuningdek,
Xatirchi, To‘raqo‘rg‘on, Uychi, Asaka, Yangiqo‘rg‘on,
Yakkabog‘ va Pastdarg‘om kabi tumanlar har birida 450-
500 tagacha MTTlar mavjud. Shirin va G‘azg‘on
shaharlariga 12-13 tadan MTTlar mos keladi. Umuman
olganda, so‘nggi yillarda mamlakatimizda 3-6 yoshli
bolalarni MTTlar bilan qamrov darajasini oshirishga e’tibor
kuchayishi, xususan, oilaviy nodavlat maktabgacha ta’lim
tashkilotlarini ko‘paytirish asosida ularning ortmoqda.
Deyarli barcha gishlog tumanlari jami MTTlar sonida
oilaviy nodavlat maktabgacha ta’lim tashkilotlarining
ulushi yuqori [1, 2, 6].

2024-yil 1-yanvar holatiga mavjud MTTlarida o‘rinlar
soni 2853,2 mln tashkil gilgan holda, o‘rta hisobda bitta
MTTga 80 ta o‘rin mls kelgan. Biroq, oilaviy nodavlat
maktabgacha ta’lim tashkilotlarida tarbiyalanuvchilar
sonining nisbatan kam bo‘lishini hisobga olsak, davlat
MTT o‘rinlar soni yuqori bo‘lishi tabiiy hol.

3-6 yoshdagi bolalarning maktabgacha ta’lim bilan
gamrab olinishi jihatidan ham tahlil gilinayotgan gishloq
tumanlari va shaharlar keskin farqlanadi. O‘rganilayotgan
davrda Qorovulbozor tumani (119,5%), G‘azg‘on shahar
(113,2 %), Yakkasaroy (107,5%), Ohangaron shahar
(103,1%), Navoiy shahar (102,7%) va Urganch shahar
(101,2%) 3-6 yoshdagi bolalarning maktabgacha ta’lim
bilan gamrab olinishning yuqoriligi jihatidan ajralib turgan.
Shuningdek, Kitob tumanida ham gamrovlilik darajasi
100% tashkil gilgan. — yuqoridagi ma’lumotlaridan ko‘rish
mumkinki, 3-6 yoshdagi bolalarning maktabgacha ta’lim
bilan gamrab olinishning yuqori darajasi, ya’ni 100 foiz va
undan yuqori bo‘lgan guruhdan jami 22 ta tumanlar va
shaharlar joy olgan, ularning respublika jami tuman va
shaharlar sonidagi ulushi 10,7 % teng. Shuningdek, gamrov
darajasi 80-90,0 foiz bo‘lgan ikkinchi guruhdan 42 ta
(20,4%), uchinchi 70,0-80% qamrov darajasiga ega
guruhga esa eng ko‘p 73 ta (35,4%) ma’muriy birlik kirgan.
To‘rtinchi guruhda 60,0-70,0% gamrovga ega 42 ta
(20,4%), 50,0-60,0% 3-6 yoshdagi  bolalarning
maktabgacha ta’lim bilan qamrab olgan guruhda jami 16 ta
(7,8%) tuman va shaharlar mavjud. Mamlakatimizning 11
ta tumanida 3-6 yoshdagi bolalarning maktabgacha ta’lim
bilan gamrab olish darajasi eng quyi o‘rinlarda turadi.
Mazkur tumanlar aksariyatida gamrov darajsasi 50,0 foizga
ham yetmaydi.

Tahlillar ko‘rsatishicha, Qoraqalpog‘iston Respublikasi,
viloyatlar hamda Toshkent shahrining har biri, alohida
tuman va shaharlari bo‘yicha ham katta farqlar ko‘zga
tashlanadi. Masalan, Qoraqalpog‘iston bo‘yicha 3-6
yoshdagi bolalarning maktabgacha ta’lim bilan gamrab
olish darajasi o‘rtacha 77,9 foizga teng bo‘lgan holda,
Beruniy (95,9%), Nukus shahri (88,6%), Qo‘ng‘irot
(87,4%), Nukus, Mo‘ynoq va Taxtako‘pir tumanlarida
83,0-85,0 % atrofida bo‘lgan. Eng past ko‘rsatkich esa
To‘rtko‘l (61,6%) va Bo‘zatov (65,5%) tumanlariga
tegishli. Shuningdek, Andijon viloyatida viloyat o‘rtacha
darajasi 79,6 % teng. Viloyatning aksariyat shahar va
tumanlari viloyat o‘rtachasidan yuqori. Nsbatan past
ko‘rsatkich Andijon shahri va tumani, Jalaquduq, Asaka va
Qo‘rg‘ontepa tumanlariga xos.
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Buxoro viloyatida Qorovulbozor tumani 3-6 yoshdagi
bolalarning maktabgacha ta’lim bilan qamrab olish darajasi
bo‘yicha yuqori o‘ringa ega (119,5%), past ko‘rsatkich esa
viloyatning fagat 2 ta tumani Olot va Buxoro tumanlariga
tegishli. Jizzax viloyatida Zomin, Do‘stlik va Jizzax
shahrining o‘rinlari viloyat o‘rtachasidan past. Navoiy
viloyatida Nurota va Tomdi tumanlarida o‘rganilayotgan
jarayon bo‘yicha ancha muammolar bor. O‘rganishlar
ko‘rsatishicha, respublikamiz ~ janubiy viloyatlari
Qashgadaryo va Surxondaryo shahar va tumanlarida 3-6
yoshdagi bolalarni maktabgacha ta’lim bilan qamrab olish
darajasi eng past ko‘rsatkichga ega. Surxondaryo viloyatida
Angor, Termiz va Jarqo‘rg‘on, Termiz shahri bu borada
biroz yuqori o‘rinda turadi. Qashqadaryo viloyatida esa
Kitob, Shahrisabz shahri va Mirishkor tumanlaridan
tashqari barchasi ko‘rsatkichlari kichik. Ko‘kdala tumani
(24,3 %) nafagat viloyatda balki respublikamizda ham
oxirgi o‘rinlarni egallaydi.

Bu borada Namangan viloyatining vaziyati biroz yuqori.
Chortoq tumanini (70,0%) hisobga olmaganda, golgan
barcha shahar va tumanlar viloyat o‘rtachasidan (71,4%)
yuqori. Samargand viloyati shahar va tumanlarining
vaziyati ham Qashqadaryo va Surxondaryoga o‘xshab
ketadi. Kattaqo‘rg‘on, Payariq, Jomboy va Urgut
tumanlarining viloyatdagi o‘rni biroz yuqori.

Turli sabablarga ko‘ra, Sirdaryo viloyati shahar va
tumanlarida 3-6 yoshdagi bolalarni maktabgacha ta’lim
bilan gamrab olish darajasi (Xovos va Sayxunobod
tumanidan tashgari) viloyat darajasi 76,1 foizdan yugori.

Xorazm va Farg‘ona viloyati shahar va tumanlarining
o‘rganilayotgan jarayon bo‘yicha vaziyati o‘rtacha
mavqega ega. Toshkent viloyatida esa mazkur ta’lim tizimi
bosqichida hal qilinishi lozim bo‘lgan muammolar borligi
ko‘zga tashlanadi.

Respublikamizda  2024-2025-o‘quv  yili  boshiga
respublikamiz jami shahar va tumanlarida 10943 ta
umumta’lim muassasalari mavjud bo‘lgan. Umumta’lim
muassasalari soni shahar va tumanlarning maydoni, aholisi
soni va zichligi, yosh-jins va milliy tarkibiga bog‘liq holda
turlicha tagsimlangan. Masalan, maydoni katta, tabiiy
geografik jihatdan cho‘lli yoki tog‘li tumanlarda ularning
soni ancha ko‘p. Bu borada aynigsa, Urgut (151 ta),
Pastdarg‘om (132 ta), Chiroqchi (127 ta), Denov (114 ta),
Koson (102 ta) tumanlari ajralib turadi. Shuningdek,
G‘azg‘on shahri (3 ta), Shirin shahri (5 ta) va Qorovulbozor
tumanida (8 ta) umumta’lim maktablari mavjud. Odatda,
umumta’lim maktablarining soni emas, balki ulardagi
o‘rinlar va o‘quvchilar soni katta ahamiyat kasb etadi [3, 5].

Tahlil qilinayotgan o‘quv yilida deyarli barcha yirik
ma’muriy markazlarda bitta umumta’lim muasasasiga o‘rta
hisobda 1000 tadan ko‘proq o‘quvchi mos kelgan. Nukus
shahrida 1015 nafar, Andijonda 1169 nafar, Navoiyda 1445
nafar, Namanganda 1163 nafar, Samargandda 1036 nafar,
Termizda 1102 nafar o‘quvchi mos kelgan. Shu bilan birga,
Tomdi tumanida 111 nafar, Konimexda 186 nafar va Forish
tumanida bitta maktabga 245 nafar o‘quvchi mos kelgan.

Umuman olganda, yirik maktablar Toshkent shahrida,
shuningdek, viloyat markazlari va nisbatan yirik sanoat
markazlari bo‘lgan shaharlarda joylashgan. Qishloq
tumanlari migyosida yuqoriroq ko‘rsatkichlar demografik
sig‘imi yuqori, aholi punktlari ancha katta bo‘lgan Farg‘ona
vodiysida ko‘zga tashlanadi. Qoraqalpog‘iston
Respublikasi, Navoiy, Jizzax va Sirdaryo viloyatlari




tumanlaridagi umumta’lim maktablarida o‘quvchilar soni
nishatan kam.

Mamlakatimizda mavjud akademik litseylarning asosiy
qismi oliy o‘quv yurtlari — universitet va institutlar qoshida
tashkil etilgan. 2024/ 2025-o0‘quv yilida Qoragapog‘iston
Respublikasidagi 5 ta akademik litseylarning barchasi
Nukus shahrida, Andijon viloyatida faoliyat ko‘rsatgan 6
tasidan 5 tasi Andijon shahrida (1 tasi Andijon tumanida),
Navoiy viloyati 3 tadan barchasi Navoiy shahrida,
Samargand viloyatida mavjud 10 tasi ham Samargand
shahrida joylashgan. Shuningdek, Xorazm viloyatidagi jami
4 ta akademik litsey ham viloyat markazi Urganch shahrida
faoliyat olib boradi.

So‘nggi yillarda o‘rta maxsus professional ta’lim
tizimidagi islohat natijasi o‘laroq kollejlar soni qisqarib
kasb-hunar maktablari esa ko‘paymoqda. Deyarli barcha
gishlog tumanlari va shaharlarda kash-hunar maktablari
tashkil gilingan. Shu bilan birga, texnikumlar sonida ham
ko‘payish jarayonini kuzatish mumkin. Oldingi 2023-2024-
o‘quv yili bilan tagqoslaganda Qoraqalpog‘istonda 1 taga,
Andijonda 2 taga, Buxoroda 4 taga, Qashqadaryoda 8 taga,
Navoiyda 1 taga, Surxondaryo, Sirdaryo, Farg‘ona,
Toshkent viloyatlari va Toshkent shahrida 2 tadan
texnikumlar ko‘paygan.

Sog‘ligni  saglash. Hududlar ijtimoiy hayotida
ambulatoriya-poliklinikalar va wular bilan ta’minlanishi
darajasi ham muhim ahamiyatga ega. Mamlakat migyosida
ushbu muassasalar soni 8011 tani tashkil gilgan holda har
10 ming aholiga hisoblaganda 2,2 tadan mos keladi. Navoiy
shahrida mazkur ko‘rsatkich 6,6, Jizzax shahrida 5,2,
Guliston shahrida 5,1, Konimex tumanida 4,8 teng. Bu
borada nisbatan past ko‘rsatkich Urgut, Kattago‘rg‘on va
Sharof Rashidov tumanlariga to‘g‘ri keladi. Ularda har 10
ming aholiga 1 ta ambulatoriya-poliklinika mos keladi.

Tumanlar va shaharlar kesimida tahlil gilinganda,
shifoxona muassasalari soni bo‘yicha (mulkchilik shakli
bo‘yicha kichik tadbirkorlik (biznes) subyekti sifatida
faoliyat yuritayotgan shifoxona muassasalarini qo‘shgan
holda) Andijon (70 ta), Samargand (59 ta), Buxoro (57 ta),
Namangan (47 ta), Farg‘ona (43 ta), Navoiy (40 ta),
Urganch (36 ta), Nukus (21 ta) va Guliston (21 ta)
shaharlari yetakchilik giladi.

Shifoxona o‘rinlari bo‘yicha ham yaqqgol ustunlik
Qoraqalpog‘iston respublikasi poytaxti Nukus shahri va
viloyat markazlariga tegishli. Shifoxona o‘rinlari bilan
ta’minlangon har 10ming aholiga nisbatan
Qorqapog‘istonda 41,4 tashkil qilgan holda, Nukus
shahrida 103,1, Andijon viloyatida 51,1 tashkil gilgan
holda, Andijon shahrida 147,5 teng. Tabhlillar
ko‘rsatishicha, o‘rganilayotgan 206ta ma’muriy
birliklarning 19 tasida har 10 ming aholiga nisbatan 100
tadan ortiq shifoxona o‘rinlari mos kelgan. Shuningdek, 23
tasida har 10 ming aholiga 50-100 shifoxona o‘rinlari mos
keladi. Qishlog tumanlaridan Qarshi (8,9), Chirigchi (13,8),
Zarbdor (13,9), Ko‘kdal’a (14,0) bu borda eng past
o‘rinlarga ega.

Tuman va shaharlar orasida shifokorlar bilan
ta’minlanganligi jihatidan ham sezilarli tafovutlar mavjud.
Respublika bo‘yicha har 10000 aholiga 28,7 nafar shifokor
to‘g‘ri kelgan holda, Nukus shahrida 99 nafar, Andijon
shahrida 99 nafar, Buxoro shahrida 134 nafar, Qarshi
shahrida 103 nafar, Samargand shaharda 128 nafar, Termiz
shahrida 106 nafar, Guliston shahrida 110 nafar, Farg‘ona
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shahrida 100 nafar va Urganch shahrida 189 nafar to‘g‘ri
kelgan. Shu bilan birga, har 10 ming aholiga nisbatan mos
keladigan shifokorlar soni Dexgonobod (7,2), Baxmal (8,6),
Zafarobod (9,2), Bo‘ston (9,7) va Shaxrixon (10,3) qishloq
tumanlarida ancha kam.

O‘rta tibbiyot xodimlari bilan ta’minlanganlik borasida
ham vaziyat ancha farglanadi va xuddi shifokorlar bilan
ta’minlanganlikka o‘xshab ketadi. Viloyat markazlari va
nisbatan yirik shaharlada yuqori, borish qiyin bo‘lgan yoki
tog‘li cho‘lli tumanlarda biroz past.

Umuman olganda, tibbiy infratuzilmadagi o‘zgarishlar
ma’lum ma’noda xususiy amaliyot shifoxonalari
faoliyatining kengayib borishi bilan ham izohlanadi.

So‘nggi yillarda qator tibbiy xizmat ko‘rsatish turlari,
masalan, stomatologiya, oftalmologiya hamda ayrim tor
mutaxassislik jabhalarida xususiy amaliyot keng yoyildi.
Shu bilan birga ayrim noan’anaviy davolash turlarining
kirib kelishi bevosita chet ellarda malakasini oshirib kelgan
xususiy amaliyot shifokorlari bilan bog‘liq.

Kommunal-maishiy xizmat. Aholi sog‘lig‘ini saqlash va
uning kundalik hayotida tabiiy gaz va ichimlik suvi bilan
ta’minlanganlik muhim o‘rin tutadi. Respublika bo‘yicha
aholi punktlari va uy-joy fondini infratuzilma bilan
ta’minlanishining hozirgi holatini tahlil qilish ko‘rsatadiki,
kvartira (uy)larning ichimlik suvi va kanalizatsiya bilan
ta’minlanish ~ darajasi  shaharlardan  shaharcha va
gishloglarga borgan sari kamayish Xxususiyatiga ega.
Masalan, 2024-yilda mamlakatimizning deyarli barcha
shaharlari vodoprovod suvi bilan 90 foizdan ortig
ta’minlangan bo‘lsa, ushbu ko‘rsatkich shaharchalarda 75
foizni, qishloq aholi punktlarida esa 73,4 foizni tashkil
gildi. Umuman olganda, 2024-yilda respublika bo‘yicha
kvartira (uy)larning ichimlik suvi bilan ta’minlanganligi
75,0 teng bo‘lgan. Jami 206 ta ma’muriy birliklardan
(Qoraqgalpog‘iston Respublikasi poytaxti (Nukus sh.),
viloyat markazlari, viloyatga bo‘ysunuvchi shaharlar,
gishloq va shahar tumanlari) Samargand shahri, Mirobod va
Chilonzor tumanlari 100 foiz ta’minlangan.

Statistik ma’lumotlaridan ko‘rish mumkinki, kvartira
(uy)larning ichimlik suvi bilan ta’minlanganligi bo‘yicha
nisbatan yuqgori (90% va undan yugori) guruhga jami
respublika shahar va ma’muriy tumanlarning 52 tasi
(25,2%) kirgan. Ularning orasida viloyat markazlari va
viloyatga buysunuvchi shaharlar ko‘pchilikni tashkil giladi.
Ikkinchi  80-90% atrofida markazlashgan suv bilan
ta’minlangan ma’muriy birliklar soni 40 taga teng.
Uchinchi guruhdan 43 ta shahar va tumanlar joy egallagan,
keyingi 50-70% ichimlik suvi bilan ta’minlangan guruhda
40 ta shahar va tumanlar bor. Markazlashgan suv bilan
ta’minlanganlik darajasi 50 % ga ham yetmaydigan
tumanlar soni 29 ta bo‘lib, ularning aksariyati cho‘lli
tumanlardan iborat. Buxoro viloyatida 7 ta, Qashqgadaryo
viloyatida 8 ta tuman aynan so‘nggi guruhdan joy
egallagan.

Umuman olganda, ma’muriy birliklarning hududlarning
toza ichimlik suvi bilan ta’minlanishi tahlili shuni
ko‘rsatadiki, sobiq Ittifoq davridagi markazlashtirish,
«markaz-periferiya» an’analari shunday kichik hududda
ham ko‘zga tashlanadi. Ayni paytda ushbu masalada,
geografik jihatlardan tashgari, subyektiv omillar ham
borligi namoyon bo‘ladi. Bu bir-biridan uncha uzoqda
bo‘lmagan yondosh hududlarning hamda ta’minot
manbaiga nisbatan markaziy tumanlardan ancha qulay




joylashgan ma’muriy birliklar toza ichimlik suvi bilan
ta’minlanganligida ham ko‘zga tashlanadi.

Aholi punktlarini ichimlik suvi bilan ta’minlanishiga
nisbatan kanalizasiya bilan ta’minlanish darajasi juda past.
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Xulosa. Shunday qilib, aholining ijtimoiy rivojlanishi
barcha hududlarda bir xilda kechmaydi, va bu xususda
ayrim mintaqaviy xususiyatlar ham mavjud. Farg‘ona
vodiysi tuman va shaharlarida demografik salohiyat va

Hatto, bu ko‘rsatkich respublikaning shahar joylarida 63,0  aholi  zichligining  yuqoriligi  sharoitida  kechsa,
foizdan oshmaydi. Jami 64 ta tuman va shaharlardagi  Qoraqalpog‘iston respublikasi va Xorazm viloyatida
kvartira (uy)lar kanalizatsiya bilan 50-100% gacha ekologik vaziyatning keskinlashuvi, Surxondaryo va
ta’minlangan. Shuningdek, 68 tasi 30-50,0% gacha, 53 tasi  Qashgadaryo viloyatlarida esa umumiy ijtimoiy-
20-30,0% gacha va qolgan 21 tasining ta’minlanganligi  iqtisodiy rivojlanishning nisbatan sustligi sharoitida
20,0% ga ham yetmaydi. rivojlanadi.
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THE NATURAL GEOGRAPHICAL CONDITIONS OF THE FERGHANA VALLEY
ARE THE MAIN FACTOR IN THE DEVELOPMENT OF HORTICULTURE
Makhmudova Manzurakhon Djuraevna — candidate of Geographical Sciences, Professor
Namangan State University
Kuldasheva Makhmudakhon Nurmatjonovna — doctor of Pedagogical Sciences (DSc), Associate Professor
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Tasinu cy3aap: OOFIOPUYMINK, BETUTALNS TaBPH, KY3TH COBYK KyHJIAp, HHTCHCUB, KOJJICKTOD, EMUK APCHAXIIAD, YPYF
MEBaJIap ,néccnamraH THJI ) XUHCJIAp, aAUup TOF OJIAU, UXTHCOCIallIraH XS'/)KaJ'II/IKJ'Iap, ST XOCHIL.

Pe3rome. @aprona Boamiicuna Tabuuil reorpadyK MAPOUT arPOUKIUMUNA OMHIUIAP OOFIOPYMIMKHY PHBOKIAHTHPHII
VUyH 3HT Kynaianp. Xyoau Iy XyCyCHAT, HHTCHCHB OOFIOPYIIINK yHTa YHFYH coxajap ca03aBOTYMIMK Ba TOJIH3YMIHK
MHHTAKAaCHMHU HIaKIJIaHUIIIWIa Ba MCBAaHH KaﬁTa HUIIJIOBYM CaHOAaT KOpXOHaJ‘IapI/IHI/I,6I/IpJ'IaI.HMaJ'Iap Ba HCXJIApHU TalllKWJI
9THHITa , MACYJIOTIIApHU SKCIOOPT KS‘/J'IaMI/IHI/I KeHFaﬁTHpHLHFa Ba I/IKTI/ICO,I[I/Iﬁ caMapaJopijiMKra 3pUIIHIl UMKOHHUATHHH
Oepamu

KiiloueBble ¢€JI0Ba: CaJ0BOJCTBO, BETETAIIMOHHBIM TEPUOJ, OCCHHUE XOJIOJHbIE JTHH, WHTCHCHBHBIH, KOJUIEKTOD,
3aKPBITBIC APCHAXW, CEMCHHBIC TIJI0AbI, JICCCOBUIHBIC TJIMHUCTBIC MOPOABI, IPEATOPb, CIICIUATIU3NPOBAHHBIC XOSS[IZCTB&,
o0muit ypoxaii.

Pe3tome. Tlpuponno-reorpaduueckue ycnoBusi Depranckoid AoauHBI Hauboyiee OJATONMPHUATHBI ST Pa3BUTHS
CaIoBOACTBA C YUCTOM arpOKIMMAaTUYCCKUX Q)aKTOIJOB. Dra ke OCOGGHHOCTL,HHTGHCHBHOG CaJIoOBOACTBO IMO3BOJISICT EMY
(I)OpMI/IPOBaTL FapMOHI/I‘{HHﬁ PEruoH OBOIICBOJACTBA U 0axyeBBIX KYJbTYp U CO34aBaTb MPOMBINIJICHHBIC NPCANIPUATHS,
oOBeImMHEHHUS M IeXa 1o TmepepaboTke (PYKTOB, pACHIUPATH MAacIITa0bl 3KCIIOpTAa W TOCTUTATh SKOHOMHYECKOU
3¢ EKTHBHOCTH

Key words: horticulture, vegetation period, autumn cold days, intensive, collector, closed drains, seed fruits, loessified
clay rocks, foothills, specialized farms, total yield.

Summary. The natural geographical conditions and agroclimatic factors in the Fergana Valley are most favorable for
the development of horticulture. The same feature,intensive gardening gives it the opportunity to form a harmonious area of
vegetable growing and growing , and to establish fruit processing industrial enterprises, associations and cehs, expand the
scope of export of masulots and achieve economic efficiency.

Kupum. Bornopumiik, y3yMYwInK Ba Oy TapMOKiap  0axopru Ba Ky3I'M COBYK KyHJap XaM XOCHJLIOPJIMK Ba SUIIH
OWnaH YHFYHJAINTAaH COXAIAPHH PHUBOMXJIAHUINK XaMja  XOCHIIra Ce3UJIapiu CypbhaTia TabCUP KUIaaH.
XyAyAui TAKuI KAIHIA pebied, HKITHM, CYB Ba TYNPOK Acocuii  Kuem.  [eorpaduk  xuxatnan ®Daprona
pecypciapuHuMET YpHE KaTTaaup. DoproHa Boamiicnaa Boauiicu TypkucTOHIAa Mapka3uil XOJAaTHU JrajiaraH
Kapop TONraH TaGuuii reorpauk mapout dakar ucrebmon  TOFIAP OPaCHIArH KOTIOBHHAIUD, WHMOJIAAH TsHbplIaH Ba
XapaKTepuIarn OOFNOPUWIMKHH Ba YHra yifFyHIawmras XKaHyOJaH XI/IcoP-Onoiv'I TOF TH3MalapH OWIaH ypairaH.
TAPMOKJIADHMHT  PUBOKIAHHMIIMTA  IKOOHHl  TabCHp ®daproHa BOJWHCHHUHT Y30CKHCTOH peCHyOJIMKacura

N o apamtn kucMu (19,1 MuHT KM2) MabMypHil >KHXaTaaH
STHOTHMHA KOJMaH, OalKu Iy TapMOKJIap HEeTHU3Hja KanTa Kap K (19, ) - P A
. Kuprmsucton pecnybnukacuanar Ym Ba JKamon-OGon
WILUIOBYM  CaHOAT KOPXOHAJNAPWHUHT XaM  TapaKKHid

"o BWIOSATIIApH  XaMAa TOXHKHUCTOH peciryOIMKacCHHUHT
OTHUIIWIa Ba OKCIIOPT MYHAJIMUINWHUHI HIaKJUITAHUIIWAA XaM o
X3¥>kaH] BIIOSITH OWMJIaH 9erapasiorl.
KaTTa axaMusT Kaco sTajau.

o . . @aproHa BOJUICMHMHI €p CATXUHUHI TY3WIMIIU
aproHa  BOJMHCHIA, KMIIIIOK xy)lcam:m SKUHIAPH  (henped)) xycycHATIapura Kypa KyiHgard BepTHKAN (THK)
STUINTHPHII, OWpuHYM HaBOataa Tabumii Teorpaduk

HYHaIMIIIaru MUHTaKaIapra aXpaTHIl MyMKHH.

WAapoOUT  XyCYCHATIapurd — Tyna  Gornuk - Oyicana, ®daproHa BOAWMCH MapKa3Wil KMCMHUHM drajiab €rran
OOFIOPUMIMK ydyH Kylad OyiraH BeruTanus NABPUHUHT  aGcamioT Oamanmmury nenru3 carxunad 300-400 m OynraH
Y3yHIUI'H (263-279 KyH) Ky3ra TalulaHaml.  rexucnuk (Mapkasuit @aprona) rapOnan mapkka 110 kM
bornopunnukaa Xap Huid TakpopiaHMO Typaauras Ba IMIUMOJIaH-KaHyora 70 kM 4y3wirad 0yiuo E3-8BoH Ba
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KOopakaioK dymmapn MaBKyIaup. YTraH acpuumur 50-
Wnmapunan 6onurad Mapkasuii daprona dyImIapHWHHHT
WHTEHCHB Tap3[a Y3MalITHPUII OOIITaHAW Ba OYryHIH
KyHra Kamgap Kapuiu® IMIH rextap ep Y3malTupuinu
XaMJa MeNeopaTHB X0IaTH SXIIHIaHIH.

Boauil KMILIOK XYKalUrd y4yyH Kyjlad arpo-uKJIMMHNA
xycycusiTiiapra sra O0ynan0, (YTIOKIH, YTIOKH-OOTKOK Ba
Typiu Japaxajga IOypJlaHraH IIYpPXOK) THAPOMOpd
TyIOpOKIap KEHr TapkairaH. HMrions oWMHUHT ypTada
xapopatu 26-28° smriokopu xapoparn 40-42°, aiipum
nAumiapaa 44°, sSHBApb OMUHUHI ypTaya Xapoparu 3ca 0°
(atipum imnmapaa 28-30%) érum Mukzopu 80-100 Mm
(mapkma 150 mMm) atpoduna, Bermrarcus naspu 230-240
kyH 6ymu6, Vpra Ocuénaru MHTCHCHB mamol (aoTHsTH
PUBOXIIAHTAH  perHOHIapAaH  Oupuamp.  Mapkasuit
Qapronaga Mapxkasuit Ocuénarn HHUpUK, UXTHUCOCITAIITaH
KUIIIOK XY KaJIUTH KOPXOHANapy 0apro 3THITaH.

MaBxXyx arpouMKIMMHH XycycusTiap OOFIOpYMINK
UIYHUHT/AGK MOJH3YMIMKHM, alHHKCa KOBYH Ba TapBy3
STHIUTHPHUIIHU KEHIaWTUPUII UMKOHUATHHH Oepanu. Bby3
Ba 3amapé, Ilom Es-8som, Bypaiima Tymanmapuzaa
eTHIITUPWIAETIaH KOBYH Ba TapBY3HUHI Kapuiinb 70% ra
SIKUHAHU Oepagn. AMMO KYpyK Ba HCCHK €3, CH30T

CYBJIAPUHUHI  SIKUHIWIH  TYNPOKIAPHUHT  IIypJIaHWII
Jlapa’kacHH OpTHO Oopuim, 0axop oWmapuaaru Te3-Te3
TaKpOpIaHUO Typajgurad IaMoJIap (raHakmM

MEBaJIapHUHT KUHFOC TyJUIaraH AaBpHra TYFpU KelIaau Ba
Mal, MIOHb Ollapuaa 3ca MeBaIapHUHT 15% HM TYKHO
o0opanu), OOFIOPYMINK PHBOXIAHHUIINTA CE3MIAPIN
Jlapakaza canouil Tabcup 3TMOKIa. bornaphu (acocaH ypyr
MeBajiap) ~ KEHraWTupuiura  KapaTwiraH  Tajaoupiap
HATW)KacuJa MUHIJIa0 reKTapJaH OPTHK SHIH SHTYM MEBaJH
Oormap Oapro ST, MYCTaKMJUIMK HWIapuaa agup
XyAyIUIApUHA WHTEHCHUB Y3JAIITHPUII CU30T CYBJIAPUHHUHT
KyTapuiInImra KaTTa MaccuBIapaa LTy pIIaHMIII,
UKKWIAMYU ~ [IYpIAHWOI  JapaXacHHUHT Oup  MyHYa
oprumura cabab 6yimokaa. [llyausar yayn OyryHru KyHaa
KOJUIEKTOP Ba ENHK JIpeHa)JIapJaH OKMJIOHa (hOHaanaHuII,
IaMOJ  AppPO3MsACHra KaplmiM KYpalulHUHT MaKMyacH
Tas0upIap TH3UMHUHHU aMalira OLIMPHII MYXUM HKTHUCOANH
axaMusATra sra 6yJIMoKza.

Henrus catxupan 600-1000 m Oynran OamaHm anup
MuHTakKacu PaproHa BOJUICH YUyH XapaKTepiau Oyiran
penbed makmuaanup. Acocan xanyoaa lIypcys, Pumiron,

Uumén, AsBan, Mysn, C¥yx, Kapuwraii (ToF-maran
éTkm3uKIapu) 1mapkna Hoskant, Xjykaob6om, Kyga,
AHnmkoH — (KaTTa-KaTTa  KOSICHMOH — JKapjiuKiap Ba

KyJamanapnaaH, Jjécc Ba J€cciallilraH TWJ SKUHCIApJaH
noopar), lumomuii ®Dapronaga Hamanran, Uyct, Ilom,
Kykymb6oii, Cypcan amupiukinapuaa o4 Tyciod 0y3
TYNpOKJIap TapKAITaHTUp. AJUpnap OpTUAArH  Kus
TEKHCIIHKIIAp aJUTFOBUAJ )KUHCIIApJaH HOOpaT.
MamakaTUMH3 MYCTaXKWUIMKTa DJpUINTYHTa Kajaap
amupiap KUIIJIOK XYXKAJIWK KOPXOHAjJapu TOMOHHUIAH
acocan, Oaxopru, KucMaH €3ru  sioB  cudaruga
¢doiinanann® KeTWHTaH, agup XyIyUIApHHUHT HHTEHCHB
V3MAITUPWINAIIN Ba HHPUK UPPUTAIUS HHIIOATIApH OapIio
stwimiin (Karra Hamanran kananm Ba Oomrkanap) xampja
Hacociap épaaMuia CyFOPHUIN HATIXKacuga Oup Karop
HXTUCOCHAITaH Gepmep XyKarukiap 0apro STIIIH.
®daproHa BoAuiicH AAWp Ba aAUp TEKUCIUKIApHUIArH
arpOMKINMHN OMUILIAp TAOWUIT )KUXaTIaH OOFIOPYMINKHU
PUBOXKJIAHTUPUII YUYH SHT KyJaiiaup. Xy au 1y XyCycusT
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WHTCHCUB OOFIOPYMINK Ba Y3YMYWINK MHHTaKaCHHU
YopTtok, AHrukyproH, (kaHyoui kucmiapu), TYpakyproH,
UYycr, Ilon Xyxaobox Ba bymoxbomu xamma C¥yx, Kysa,
Pumron Tymannapupa KyBacoil arpoMHMHTaKacu THIIMK
OOFmopumiINK, ca03aBOT Ba MOJMM3YWINK MHHTaKacH
IIAKJUTAaHUIIATAa o0 Kengu. ByryHrn kyHma roxopumaru
TyMaHiapia HadakaT OOFIOPYMIMK  MXTHUCOCIHAIITaH
depMep XyKamuKIapu OYIHOTHHA KOJIMai OanKy MEBaHHU
KaliTa MIUIOBYM caHOAaT KOpPXOHaIapu Oupammanap, Ba
LeXJIapHU XaM I[IaK/UTaHWIIWIa WXKOOWH Tabcup eTanuu.
Harwxana ®daproHa BOOMWCHHMHI aJup KHCMHIA Y3ura
xoc PecnyOnmka  axaMusiTura  MOJMK — arpocaHoar
KOMIIaHUSUTAPH MIAKIITaHH.

®daproHa BOMUICHHUHT MApKWAN, MIMMOIUH, >KaHyOMit
Ba IIWMONH-THapkuii Kucmiapu TypkuctoH, OoH,
®aprona, Kypama Ba YoTkonm Tu3manapu sramiad €éraam.
Henrn3 canxugar 1000-1500 Ba 2000 M Gamanxa. By Tor,
TOF ONOM MWHTAaKacH WKJIAMHU 61/1%) MyHYa COBYK,
SIHBapbHUHT ypTada xapopaTu 3ca 20-25"Hu, HWIUINK HOFUH
Mukgopu 250-500 MM HU TalmIKWid KWIagd, BereTalus

maBpu  180-200  kynpmaH ~— ubopar.  ArpoMKIMMUI
XyCyCHSTJIap TOF OJIIW 30HACH OYTyHT'M KyHJa WHTEHCHB
Y3MaTUPUIMINY  HaTWXKacuia ToOopa  KUCKAapMOKIa

OOFIOPUMINK, Y3yMUIIHNK, Ca03aBOTYMINK Ba YOPBAUHIIHK
TapMOKJIAPHHU PHUBOKIAHTHPHII HMKOHMHH Oepamu. by
XyAyZAda WMXTUCOCHAIITaH XYy>KalUKIap, OOFJOPUYMIMK Ba
Y3yMUWIUK HYHAIUIINAArH, KapTOIIKAYMINK >KOWIAINTaH
Ba  MHTTGHCUB  Y3MallTHPUII  Ba  HMXTHCOCIALITaH
XYKaIUKIApHU KEHTaUTHPUIMOK/A.

CyB kamumn Oynran daproHa BOIAMNCH TOF, TOF OJIAH
MUHTaKaCUHUHT arpOUKIUMUN XyCycusTiapu
Oornopumiauk  (akaT CyHBUIl CyFOpMII —acoCHIaruHa
TAIIKWUIAIIHN Taka3o Kwiagu. Kelunru nmmapaa iupux
Hacocnmap €pnmamupa Karra Hamanran kaHamuaan CcyB
YUKapWIUIINra KapaMad TYIMK TabMUHJIAHTAH 3Mac.
Xyaou my XojaT ailHM MeBalap XOCHI TyKKaH BakTaa
(MFONTB-aBrycT) CYBCH3NHK OKHOATHAa TYKWINO KETUIIH
Tyhalinmy S XOCWJI XaKMHUra SKHJUIMH 3apap €TMOKIa
XaMmJla HXTHCOCTAIIraH XYXaIUKIapHUHT  UKTHCOAUMN
caMapaiopIMIy HacT OYIMOK/Ia.

ynuarnex tabumii reorpadyk MIAPOMT Ba OMHILIAP
®aproHa BOJUICH KULUIMK XY>KAJIUTHMHUHT PUBOXJIAHUIIN
Ba MXTUCOCJALIYBUTA KyJal IMapT-IIAPOUT spaTHUIl OWIaH
Ompranmukna (Oya Ba Kydilwm oKkaja CFUHIIApU) KarTa
WKTUCOJIUN 3apap xaM kentupaau. Ayn xoaucacu daprona
BOAMNCHHUHT mMMouil KucMuaa (HaMaHraH BUIIOSITHHUHT
aaup TOF OJJM TyMaHjapuja) AHIVKOH BHIOSTHHHHT
X3yxkaobon, bynokbomn Ba @DaproHa BHIOSTHHUHT
Pumrron, Cyx Tymanmapuaa keHr TapkairaH. O0 XaBoHH
Ky3aTHII CTAHLUUSUIAPDUHUHT KYI HWIIMK MabIyMOTIapura
kypa (Hamanran, KykoH, AHIWKOH) Iyn aifHW KHUIIUIOK
JKYKaIMK SKUHIAPUHU Ba OOFJIapHM KMHFOC I'yJlaraH MapT
oilM ypTanmapulaH anpeib-mMail oljapuradya Ba MeBajlap
XOCHJI TyKKaH XamJa NHIITaH HWIOHb-HIONh Olapuia
Ky3aTHJIaIx.

®aproHa BoauiicHIa CyB MaHOAIapy KHUIIUIOK XY KaJIUK
TapMOKJTAPHHUHT PHBOXIAHHUIINIA MYXUM YpPWUH TyTamH,
JNEXKOHUYMIMK TOM MabHOCH OWJIaH CYHBUH CyFOpHIIra
acocnmanranaup. Cupnapé (Hopun Ba Kopanap&uunr
KYHWJIUIIUAAH XOCWI OVYITaH) KHIUIOK XY KaTUTHHUHT
acocuii cyB Mabaunup. @aprona Bonumiicuna CuprapEHuHr
acocuii YHr kuprokiapu Ilonmoota, Koconcoit, FoBacoi,
Yonakcoit Ba Oomkanap gan upmoxiapu Hcdaiipam, Cyx,
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Hcdapa, Hloxumapmon, XyxkadbakuproHn, OkOypa Ba OomKa  AapaXKaCHHUHT TYPIHYAINTH XaMmaa HKIAM (COBYKCH3
KAYMK HMPMOKJIAp My3 Ba KOpIapJaH TYWWHAOW XaMJa  KyHJIap, COBYK TYIIHUII BaKTJIapH, KyEIl SKCIIO3UTCHACH) Ba
CyFopMa JEXKOHYWIMKHH PHUBOXIAHTHPHUII yJyH KarTa  TYIPOK TapKUOM KaTTa YpWH TyTalu.

UMKOHUAT sipataau. LIyHUMHrOeK, CyHBHI cyFopulia €p Tabumit reorpadusanaru KYIII'MHA YMYMHUH
OCTH CyBIIApH XaM KaTTa YpuH TyTagu. Kefimarn iimmmapna  KOHYHHATIApIAaH BoAWima Omp 03 UYEKWHHWIN —Ky3ra
KaTTa €pJapHHUHT Y3JTAITUPUIIHWHT KCHIaWWIIM acocHIa  TallIaHaAu. BepTukal MHHTaKaIWINK KOHYHHATHra Kypa
BOIMIa  MWUIMOHNA0  TeKTapJaH  OpTUK  epiap  IOKOpwiad OopwiraH capd XapOpaTHHHI Tacaiuiiy Ba
CYFOPWJIMOK/Ia, CAHOAT Ba KOMMYHaJ 3XTHEXIIAp ydyH CyB  BETHTATUUS JaBPUHUHT KHCKapuO OOpUIIM XapakTepin
capbuHn THHMai optub Oopumm ce3wnmapnu  cyB  Oynca, daproHa BoauiCHMHI IIMMOJ, >XaHyO, FapO Ba
TAHKUCJIMTMHKM  fo3ara KenTupuOruHa Koiamad, Opon  mapkuil KucMuiapu Oup-OMpHIaH IOKopHIard reorpaduk
MYaMMOCHHHMHI  KECKMHJIAIIWIIWra  XaM  Y3WHMHI  KOHyHUsTiapra  HucOataHn  (kymwsiagad — TypKUCTOH
TabCUPUHU KypcatMmokna. DaproHa Boauiicupa cywpuii  Tu3MmacuHuHT 1200 M Gamanmmuruaaru 100-150 MM, xymamu
CYFOPHMIIHUHT KeHraimmmna #HupuK KaHanm Ba cyB 1y Oamapmmkna Omoit tmmacuma 400 mm Ba DaproHa
omOopmapu KarTa poib YyiHaMokma. AifHukca, Karra  tm3macmma 600 MM €ruH Tymaan) Oup MyH4a Gapk KuIaand
@aprona xanamu (y3yrnura 370 km) 360 MuHT TeKTapaH  Ba OOFIOPYINIMK XamMaa Oy coxamap OWiaH yHFyHIIAIITaH
optuk epHu cyropaaud. lumommit PaproHa KkaHaIM  TAPMOKIAPHUHT  TaOWH-TapuXWid  PHUBOXKIAHWIIN  Ba
(y3ymmurun 166 kM), Karra AHmmwkoH kaHand (Y3yHJIMTH — MXTHCOCIAITYBHA XaM SKKOJ KYpHHAJIH.

120 kM), Karra Hamanran kanamn (l-HaBOATHHUHT Xyaoca. PaproHa BomwiicHia Kapop TONTaH TaOWuit
y3yHnura 62 km,) BYKydra keinu, €k Oapua CyFopuil — Treorpauk IIapouT Ba OMWLIAp OOFAOPYWIMK Ba Oy
TU3UMIAPUHUHT yMyMuR y3yHiaurd 2000 kM maH OpTAM.  coxajap OnnaH YHUFyHJIalITaH TapMOKJIAPHUHT

AnmmkoH cyB om6opu, Kapkunon cyB omOopu (KocoHcoit — pHUBOXIAHMIIM y4yH FOSAT Kynail OynuO, GOFIOpumMiIMraa
cyB oM0opu Ba 0Oolnka Kyrmiad cyB omOopimapu (Ockuep, Typiu MEBaJapHH MHHTAKaIapapo TapKAIUIIA  XaM
Yoptok, Fupson, Homak Ba Oomikanap) MIyHHHTACK, HUpUK  Typaudagaup.@aproHa Boauicu V36eKHCTOH KUCMHUHHHT
HacoC CTAaHIWSJIAPUHU Oapno STWINIIM BOXWA CyB  INMMOJIMM MHHTAaKacuaa acocaH ypyFJIM MeBanap OMpHHYN
TAbMHUHOTHHH OMp MyHYa SXIIMIAHAIINATA OJNO KEJIIH. HaBOaT[a oiMa, HOK, Oexu , kaHyOMi MHHTaKacuaa JaHaK

Iynuarnex, ®aproHa BoaWiicMaa TapkuO TONraH MeBamap, OMpHMHYM HaBOaTha, YpWK, INA(TONH, OJNBAaIH,
Tabumii reorpadmk omMmIIap, OOFIOPUMIMK Xamzaa Oy  TWIOC HIApKUH MHMHTAaKachaa 3ca JaHaKId MeBamap Kyl
TapMOKJIapra YWFYHJAIITaH COXaJapHW PHUBOXKIAHTHPHII  TapKanraHaup. TaOumii reorpaduk mapouT HcTHKOONIAA
Ba XyIOyAWH TaIIKWI KWIKIIAA peNbeHUHT XWIMa-XWJI  XaM, Iy MUHTaKaJapla Y3ura Xoc MXTHCOCITAIIraH ToBap
TY3WIHMIIM, >KOWJIApHUW JEHTW3 caTXuJaH OalNaHIIUrd  OOFIOPYMIMIMHUHI PUBOXKIAHTHPHIIHU KyJail MMKOHUHH
LIyHTa MyoduK EFUHIIApHUHT TaKCUMJIAHUIIK  Oepaj.
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OIIEHKA BO3JEMCTBHUS N3MEHEHMS KJIMMATA HA 3JO0POBBE
HACEJIEHUS KOKAHJCKOT'O OA3UCA
Memm6oeBa @epy3axoH COTHKOHOBHA — OOKMOP DuUiocoghuu no 2e0spapuyeckum Haykam
Koxanockuii cocyoapemeennviiiynueepcumem

ASSESSMENT OF THE IMPACT OF CLIMATE CHANGE ON THE HEALTH
OF THE POPULATION OF THE KOKAND OASIS
Meliboyeva Feruzaxon Solijonovna — Doctor of Philosophy in Geographical Sciences
Kokand State University

Tayanch so‘zlar: iqlim o‘zgarishi, salomatlik, ekologik muammolar, Qo‘qon vohasi, antropogen ta’sir

Rezyume. Magqolada iglim o‘zgarishining inson salomatligiga ta’siri tahlil gilinadi. Qo‘qon vohasi misolida atmosfera,
yer osti va yer usti suvlarining ifloslanishi, chang moddalarining ko‘payishi natijasida yuzaga kelayotgan kasalliklar
muhokama gilinadi. Shu bilan birga, antropogen omillar va landshaft xususiyatlari kasalliklarning targalishiga ganday ta’sir

ko‘rsatishi ko‘rsatib beriladi.

Kiw4yeBble cj10Ba: W3MCHEHHUE KJInMaTta, 3J0pOBbBE YCJIOBCKA, 3KOJOTHMYCCKUEC HpOGJ’IeMLI, Kokanackoro oasuca,

AHTPOIIOTEHHOE BO3JEHCTBUE

Pe3tome. B craThe aHanmm3upyercsl BIMSHUE U3MCEHEHHUS KIIMMara Ha 370poBbe denoBeka. Ha mpumepe Kokanpackoro
oa3uca paccMaTpHUBAIOTCs 3a00JICBaHUs, BBI3BAHHBIC 3arpsi3HEHHEM aTMOC(epbl, MOA3EMHBIX M TOBEPXHOCTHBIX BOA, a
TaKke yBEIWYeHHEM mbUIH. [loka3aHO, KakK aHTPOIOTCHHBIE (AKTOPEI M OCOOCHHOCTH JlaHAmadTa BIHAIOT Ha

pacipocTpaHeHue 3a00JICBaHNUI.

Key words: climate change, human health, environmental problems, Kokand oasis, anthropogenic impact.

Summary. The article analyzes the impact of climate change on human health. Using the Kokand oasis as a case study,
the research highlights diseases arising from air, groundwater, and surface water pollution, and increased dust particles. It
also demonstrates how anthropogenic factors and landscape characteristics influence disease distribution. The findings
conclude with recommendations for improving the ecological situation.

Kirish. Iglim o‘zgarishi global miqyosda inson
salomatligiga ta’sir qiluvchi muhim omillardan biri sifatida
ko‘rilmoqda [1, 2]. So‘nggi yillarda ob-havo va iglim
sharoitlarining keskin o‘zgarishi, qurg‘oqchilik, shamollar
kuchayishi, havo haroratining ortishi va atmosferadagi
chang moddalarining ko‘payishi aholi salomatligiga
bevosita salbiy ta’sir ko‘rsatmoqda. Jahon sog‘ligni saqlash
tashkilotining ma’lumotlariga ko‘ra, har yili milliardlab
odamlar toza ichimlik suvi va xavfsiz o0zig-ovgatga
yetarlicha ega bo‘lmay, kasalliklar xavfi ortib bormogqda
[2, 3, 4]. Aynigsa, yosh bolalar va homilador ayollar
orasida kasalliklarning ko ‘payishi kuzatilmoqda.

Qo‘qon vohasi ham global iqlim o°zgarishining ta’sirini
sezgan hududlardan biri bo‘lib, yer osti va yer usti
suvlarining ifloslanishi, sanoat korxonalari faoliyati,
qishloq xo‘jaligi yerlarida sho‘rlanishning ortishi va
atmosferadagi chang moddalarining ko‘payishi natijasida
aholining sog‘lig‘i uchun xavfli ekologik sharoitlar yuzaga
kelmoqda. Ushbu hududda bo‘qoq, gepatit, qandli diabet,
allergiya, nafas yetishmovchiligi kabi kasalliklar ortib
bormoqda. Shuningdek, iqlim o‘zgarishining salbiy ta’siri
nafagat inson salomatligiga, balki landshaftlar va ichki suv
resurslariga ham ta’sir gqilmoqda.

Shu nugtayi nazardan, Qo‘qon vohasida iglim
o‘zgarishining aholining salomatligiga ta’sirini baholash,
mavjud ekologik muammolarni aniglash va ularni bartaraf
etish chora-tadbirlarini ishlab chigish ilmiy jihatdan dolzarb
va zarur vazifa hisoblanadi. Mazkur tadgigotning magsadi
ham aynan shundan iborat bo‘lib, vohada yuzaga kelgan
iqlim va ekologik sharoitlarni tahlil gilish orgali inson
salomatligiga ta’sirini aniqlashdan iboratdir.
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Adabiyotlar tahlili va metodlar. VVoha landshaftlarini
iglim o‘zgarish sharoitida landshaftlarni geoekologik
nugtayi nazaridan baholash, landshaft-ekologik sharoitni
o‘zgarishi natijasida kishilar salomatligiga ta’sirini aniqlash
bo‘yicha bir qator olimlar va mutaxasislar shug‘ullanib
kelishmogda. Jumladan, L.N.Babushkin, N.A.Kogay
(1964), A.Abdulgosimov (1991), P.Baratov (1960),
Sh.S.Zokirov (1972), A.A.Rafigov (2017), S.B.Abbasov
(2010), N.Komilova (2018), K.M.Boymirzayev (2005,
2020), B.A.Kamolov (1995), V.A.Rafiqov (2017),
Q.S.Yarashev (2018, 2022), O.M.Qo‘ziboyeva (2006,
2022), O.1.Abdug‘aniyev (2023), A.Nazarov (2007, 2022),
O,T.Mirzamaxmudov (2023), I.K.Mirzahmedov (2021) va
boshqalar tadqiqot ishlarida sug‘oriladigan yerlarni
o‘zlashtirish natijasida antropogen komplekslarni tadqiq
etish, yerlarni sho‘rlanish darajasini va landshatf meliorativ,
landshaft — ekologik holatini aniqlash va iglim o‘zgarishi
sharoitida insonlar salomatligiga ta’sirini baholash,
yaxshilash va geoekologik holatini prognozlashtirish
ishlarini olib borishgan.

Hududiy kasallanish darajasini baholashda statistik va
taggoslama tahlil usullaridan foydalanildi. Kasallik
turlarining tumanlar kesimidagi farglanishini aniglash
maqgsadida mutlag va nisbiy ko‘rsatkichlar (1000 kishiga
nisbatan) hisoblab chigildi. Olingan natijalar iglimiy va
ekologik omillar bilan solishtirilib, ularning o°zaro
bog‘ligligi aniqlandi. Kasallanishning hududiy targalishini
vizual baholash uchun kartografik usul qo‘llanildi. GIS
texnologiyalari yordamida Qo‘qon vohasida uchraydigan
asosiy kasalliklar xaritasi ishlab chiqildi. Kartalashtirish
jarayonida tumanlar bo‘yicha kasallanish darajasi ranglar
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shkalasi orqali ifodalanib, ekologik vaziyat bilan bog‘liq
hududiy  farglar aniglashtirildi.  Shuningdek, tahlil
jarayonida tarixiy-geografik va tizimli yondashuvlardan
foydalanilib, sanoat korxonalari, irrigatsion tizimlar va
urbanizatsiya jarayonlarining iglim va ekologik holatga
ta’siri baholandi. Tadqiqot natijalarining ishonchliligini
oshirish maqsadida turli manbalardan olingan ma’lumotlar
0°zaro solishtirilib, kompleks tahlil asosida
umumlashtirildi.

Natijalar va muhokama. Iglim sharoitining o‘zgarishi
inson sog‘ligiiga bevosita ta’sir qiladigan global
muammolardan biridir. So‘nggi yillarda ob-havo hodisalari
tez-tez o‘zgarib, kuchli shamollar, yuqori haroratlar va
qurg‘oqchilik ko‘payishi kuzatilmoqda. Bu esa atmosferada
chang moddalarining ko‘payishiga va inson organizmi
uchun nomagbul sharoitlarning yuzaga kelishiga olib keladi
[5,6]. Masalan, yugori harorat gon bosimini oshiradi, chang
moddalari turli allergik kasalliklarni keltirib chigaradi, tez-
tez o‘zgarib turuvchi ob-havo esa stress va asabiylashishni
kuchaytiradi.

Qo‘qon vohasida ham iqlim o‘zgarishining salbiy
oqibatlari yaqqol kuzatilmoqda. So‘nggi o‘n yilliklarda
qurg‘oqchilik maydonlarining ko‘payishi, atmosferadagi
chang moddalari va avtomobil gazlarining ortishi,
shuningdek yer osti suvlarining sho‘rlanishi va ifloslanishi
aholida turli kasalliklarning ortishiga sabab bo‘lmoqda.
Aynigsa, bo‘qoq (yod yetishmasligi), gepatit, gandli diabet,
astma va nafas yetishmovchiligi keng targalmoqda.

Qo‘qon vohasi o‘ziga xos landshaft va ijtimoiy-
geografik xususiyatlarga ega bo‘lib, hududda ekologik
vaziyat va inson salomatligi ko‘rsatkichlari uzviy
bog‘ligdir. Vohada sanoat korxonalari va urbanizatsiya
natijasida hosil bo‘lgan chigindilar yerosti va yerusti
suvlarini ifloslantirmogda [7]. Qishloq xo‘jaligi yerlarida
esa grunt suvlari sathining ko‘tarilishi va yerlarning
ikkilamchi sho‘rlanishi natijasida sug‘oriladigan maydonlar
kamayib, mahsulot sifatiga ta’sir qilmoqda.

1985-yilda Qo‘qon kimyo sanoat korxonasining
prolyuvial tekisliklarga joylashishi natijasida yerosti
suvlarining ifloslanishi kuchaydi. Qo‘qon shamoli zaharli
moddalarni vohaning shargiy gismiga yetkazib, tumanli
kunlarda esa chigindilar gayta tushib, ekologik vaziyatni
yanada og‘irlashtirdi. Natijada yosh bolalarda nogironlik
alomatlari, gepatit va boshqa kasalliklar ko‘paydi.

Qo‘qon vohasida yer osti suvlarining yuzaga yaqin
joylashishi nafagat bo‘qoq va bel-oyoq kasalliklari, balki
allergiya, astma va xavfli onkologik kasalliklarning
ortishiga ham sabab bo‘lmoqda. Shu bilan birga, iqlim isib
ketishi natijasida yer osti suvlarining parlanishi kuzatiladi,
bu esa sug‘oriladigan maydonlarda va uy-joylarda namlik
va mog‘or hosil bo‘lishiga olib keladi.

Qo‘qon vohasidagi ichki suv resurslari, xususan So‘x
daryosi, aholi uchun asosiy suv manbai hisoblanadi [8].
O‘tgan asrlarda aholining yer osti suvlariga bo‘lgan ehtiyoji
kichik bo‘lgan, chunki prolyuvial tekisliklarda quduqlar
qazish qiyin va tabiiy suv yetarlicha bo‘lgan. Ammo sanoat
korxonalari faoliyati, shaharlardagi aholi zichligi va
urbanizatsiya suvning ifloslanishiga olib keldi. Shu sababli
aholining sog‘ligi uchun xavfli mikroelementlar va zararli
kimyoviy birikmalar suvga aralashmoqda. Suvlarning
ifloslanishi nafaqat inson salomatligiga, balki o‘simliklar va
hayvonot dunyosiga ham ta’sir qilmoqda. Suv tarkibidagi
zararli moddalarning ko‘payishi natijasida organizmlarda
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kasalliklar rivojlanadi, ozig-ovgat orgali zararli elementlar
tanaga kiradi. Masalan, sabzavotlar va kartoshka yer osti
suvlaridan zararli elementlarni tortib oladi, bu esa
odamlarning sog‘lig‘iga salbiy ta’sir ko‘rsatadi.

Qo‘qon vohasida amalga oshirilgan tahlillar shuni
ko‘rsatadiki, iqlim o‘zgarishi natijasida odamlarda qon
bosimi, bo‘qoq, gepatit, qandli diabet, astma va nafas
yetishmovchiligi kabi kasalliklar ortmogda. Kuz, gish va
bahor fasllarida ortigcha namlik gripp, bel va bo‘g‘im
og‘riglarini kuchaytiradi, yozda esa havo haroratining
ortishi atmosferadagi changlar migdorini ko‘paytiradi. Shu
bilan birga, Qo‘qon shamoli chang moddalarini tarqatib,
allergik kasalliklar va nafas olish tizimiga ta’sir ko‘rsatadi,
bu esa yurak-qon tomir kasalliklarining avj olishiga olib
keladi.

Vohada antropogen omillarning ta’siri kuchli bo‘lib,
landshaft komponentlari o°zaro integrallashib, geoekologik
vaziyatni  murakkablashtirmoqda.  Agrolandshaft  va
irrigatsion landshaftlarda rivojlangan salbiy jarayonlar
inson salomatligiga ham bevosita ta’sir qilmoqda.
Atmosfera havosining zaharlanishi, tuproglarning nitratlar
va pestitsidlar bilan ifloslanishi, yer osti va yer usti
suvlarining zaharli moddalar bilan boyishi kasalliklar
ko‘payishiga sabab bo‘lmoqda.
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Qo‘qon vohasida aholining kasallanish darajasi
hududlar kesimida sezilarli farqlarni ko‘rsatadi. Xarita va
statistik ma’lumotlar asosida olib borilgan tahlillar shuni
ko‘rsatadiki, kasallanishning hududiy tagsimoti ekologik,
ijtimoiy va sog‘ligni saqlash tizimining hududiy farqlariga
bog‘liq. Beshariq va O‘zbekiston tumanlari hamda
vohaning janubiy gismlarida kasallanish darajasi eng yuqori
bo‘lib, 1000-1200 kishini tashkil etadi. Bu hududlarda
sog‘ligni saqlash xizmatlarining mavjudligi, ekologik holat
va aholi zichligi kasallanish darajasiga ta’sir ko‘rsatgan
omillar sifatida ko‘riladi. Vohaning shimoliy va markaziy
hududlarida esa kasallanish darajasi nisbatan past (200-400
kishi) bo‘lib, bu hududlarda ekologik sharoitlar va aholi
zichligi boshgacha ekanligi kuzatiladi.

Xarita va ustunli diagrammalar asosida kasalliklar turi
bo‘yicha hududiy tarqalish tahlil qilindi (1-rasm). Natija-
larga ko‘ra, oshqozon-ichak kasalliklari, nafas olish tizimi
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XALIQTIN JAS DUZILISI HAM KEKSELIKTIN DEMOGRAFIYALIQ ANALIZI
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DEMOGRAPHIC ANALYSIS OF THE AGE STRUCTURE OF THE POPULATION AND AGING
Tulebaev Seydulla Saginbaevich — trainee teacher
Nukus State Pedagogical Institute named after Ajiniyaz

Tayanch so‘zlar: demografik qarish, keksayish, umr davomiyligi, yosh tarkibi, keksalar, aholi tarkibi, keksayib
borayotgan jamiyat.

Rezyume. Magolada asosan aholining gqarish jarayoni, garishning demografik xususiyatlari bilan birga uning
shaklla-
nish omillari va jamiyatning rivojlanish ta’sirlariga ilmiy nuqtayi nazardan yondashiladi. Jahon va O‘zbekiston demografik
ko‘rsatkichlari asosida keksalar ulushining ortib borish tendensiyalari statistik ma‘lumotlar orqali aks ettirilgan.
Shuningdek, aholining qarishi bilan bog‘liq statistik ma’lumotlar ko‘rib chiqiladi.

KiaioueBble cjoBa: ):leMorpa(quecxoe CTapCHUEC, CTApCHUC, IMPOJAOLKUTCIBHOCTL KU3HU, BOSpaCTHOﬁ COCTaB,
TIOXKUJIBIC JIFO/IU, COCTAaB HACCIICHUS, CTAapCIOLICC 06IlIeCTBO.

Pe3ome. B ctatbe MpeaACTaBJICH Hay‘IHBIfI MNOAXO0A K MpoHeCcCy CTapCHUs HACCIICHUA, ,I[eMOFpa(i)PI‘IeCKI/IM 0COOEHHOCTIM
CTapCHUs, a TAKIKE q)aKTOpaM €ro (I)OpMI/IPOBaHI/Iﬂ W BJIMSIHUIO Ha PA3BUTHUC O6H.IeCTBa. TeHZ[eHI_[I/II/I YBCJIUYCHUA NOJIN
TTOXKUJIBIX J'I}OZ[€I7[ Ha OCHOBC Z[eMOFpa(i)H‘IeCKI/IX ToKa3aTeaeH MUpa u V30ekucrana OTPa’XCHbI B CTATUCTUYCCKUX HNaHHBIX.
Taxoke paccMaTpuBAOTCA CTATUCTUYICCKUC JAHHBIC, CBSA3AHHBIC CO CTAPCHUEM HACCIICHUS.

Key words: demographic aging, aging, life expectancy, age structure, elderly, population structure, aging society.

Summary. The article primarily examines the aging process of the population, the demographic characteristics of
aging, its formation factors, and the impact of societal development from a scientific perspective. Based on demographic
indicators of the world and Uzbekistan, trends in the increase in the share of the elderly are reflected in statistical data.
Statistical data related to population aging are also considered.

Kirisiw. XXI 4asirde xahqtih qartayiw1  global
demografiyaliq mashqalalardan biri sipatinda kozge
taslanbaqta. Ilim ham medicinanin rawajlaniwi, turmis
darejesinin arttwi natiyjesinde insan O6mirinin dawamliligt
sezilerli darejede uzaydi. Natiyjede jamiyette kekselerdin
ulesi artip, demografiyaliq jukleme kusheymekte. Bul
process tek gana rawajlangan emes, al rawajlanip atirgan
mamleketlerge de tan bolip barmagqta.

Demografiyaliq qartayiw procesi miynet bazari, pensiya
tamiynati, densawliqtt saqlaw ham socialliq xizmetler
sistemasina tikkeley tasir korsetedi. Sonligtan qartayiwdin
demografiyaliq 6zgesheliklerin teren Gyreniw ham ilimiy
tiykarlangan juwmagqlar islep shigiw tulken dhmiyetke iye.

Adebiyatlar analizi. Xaliqtin jas duzilisi, sonnan kekse
jastagr qatlamnin jas kategoriyalar1 tuwrali derekler
haqqinda G.B.Utepova [1], D.Mustafayeva [2] hav t.b.

alimlardin ilimiy miynetlerinde bahali magliwmatlar
berilgen.
Tiykargi bélim. Demografiyada qartayiw tlsinigi

xaliqtin jas quraminda 60 yaki 65 jastan joqart bolgan
shaxslar ulesinin arttwi menen belgilenedi. Birlesken
Milletler Shélkemi klassifikaciyasina muwapiq, eger
kekseler (65 jas hdm onnan joqari) xaliqtin 7 procentinen
aslamin qurasa, bunday jamiyet "Qartayip atirgan jamiyet"
esaplanadi [4].

Kekselik biologiyaliq, socialliq ham demografiyaliq
tareplerge iye quramali process bolip, ol tek gana jas penen
emes, al shaxstin socialliq belsendiligi, densawligi ham
turmis sapast menen de belgilenedi.
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Xaliqtin jas qurami jillar otken saym artip baradi.
Xaliqtin jas quramin uyreniw ushin toparga boliw, absolyut,
salistirmalt ham ortasha korsetkishler, grafik ham basqa
usillar qgollaniladi. Biraq jas klassifikaciyasi insan émirinin
ayirim basqishlarin sdwlelendiredi. Sonin ushin insénlardin
jast menen baylanisli processlerdi tiyreniwge ayyemnen
tarlishe kozqaraslar bolgan. Ayyemgi oyshillar insan
omirinin jasaw dawirin jil mawsimlerine salistirgan.
Maselen, Pifagor insan Omirinin 20 jasqa shekem bolgan
balaliq ham jashqtt qamtip aliwshi dawirin «bahar», 20
jastan 40 jasqa shekem «jaz», 40 jastan 60 jasqa shekemgi
jetiklik dawirdi «guz», kekse esaplangan 60 jastan 80 jasqa
shekemgi dawirdi «qis», dep tariypleydi.

Oz dawirinin jetik ilimpazlar1 tarepinen berilgen pikirler
ilimiy jaqtan klassifikaciyalanganda, kekselik jas toparlarin
uyreniwde biologiyaliq, huqiqiy, social-ekonomikaliq,
demografiyaliq jaqtan jantastw mumkin  ekenligin
korsetedi.

Insan jasi biologiyada organizmnin tuwilgannan baslap
onin 6siwi, rawajlaniwi, jetilisiwi hdm qartayiwinan ibarat
omirinin sipatlamasi. Yagniy tuwilgannan baslap belgili bir
waqitqa shekem otken dawir biologiyaliq jas esaplanip,
garriliq, kekselik bolsa organizm Omirinin jasqa baylanish
belgili bir dawiri bolip, tabiyiy tirde juz beretugin process
esaplanadi. Insanlardin qartayiw dawiri 75 jastan keyin
baslanip (90 jastan asqan adamlar uzaq jasawshilar bolip
esaplanadi), bul fiziologiyaliq qartayiw.

Biologiya iliminde adam 6mirinin qartayiw jasi topar1
dawirleri tomendegishe klassifikaciyalanadi:



mailto:seydullatulebaev@gmail.com

1. Garriliq dawiri — erkekler 61-74 jas; hayallar 55-74
jas.

2. Nuraniylik dawiri — erkekler ham hayal-qizlarda 75-
90 jas.

3. Uzaq 6mir koriwshi — 90 jastan joqari [3].

Berilgen klassifikaciya boyinsha, biologiya iliminde
insaniyattin putkil dene agzalari esapqa alinip, onin jas
ortasindagl aqily, fizikaliq hareketlerinin de pariqlaniwi

baqglanadi.

Qartaytw  jast1  toparlarina  social-ekonomikaliq
kozqarastan qatnasta bolganda tomendegishe
klassifikaciyalanadi:

1. Garrilar — 60-70 jastagilar. Bul topar wakilleri,
yagniy hayallar ham erkekler de pensiya jasina jetken, biraq
ayirim adamlar, tiykarinan erkekler, miynet iskerligin
dawam ettirip atirgan yaki toqtatiw aldinda boladi.

2. Kekseler — 70 ham onnan tlken jastagilar. Bul topar
wakillerinin barligi pensiya menen tamiyinlengen ham
miynet iskerliginen shetletilgen boladi. Bul jantasiwda
insannin miynetke uqipliliq darejesi kobirek esapqa alingan.

Demografiyada bolsa xaliq jas topar1 boymsha jaslar,
orta jastagilar ham kekselerge bolinedi. R.Pressa "bul Gsh
topar jamiyette tarli rollerdi atqaradi ham aniq
qatlamlastirilgan mutajliklerge iye", dep esaplaydi. AQShl
demograf Z.G.Frennel xaligtin qartayitw jas toparin
tomendegishe klassifikaciyalaydi:

1) 65-74 jastagilar — pensiyaga erte shigiw jast;

2) 75 ham onnan ulken jastagilar — qartayiw jast.

Jane bir demograf alim D.Boug bolsa xaliqtin qartayiw
jas toparin tdmendegishe tariyiplep beredi:

1) 45-64 jastagilar — ortasha kekselik;

2) 65-74 jastagilar — erte garriliq;

3) 75 ham onnan joqart jastagilar — garriliq.

B.S.Urlanis basqa demograf ilimpazlardan pariqh tardi,
insan Omirine miynetke uqipliliq kdézqarasinan qarap,
qartayiw dawirin miynetten keyingi jas dep tariyplegen.

Onin aniqlamasi boyinsha:

1) 60-69 jas — kekselik,

2) 70-79 jas — erte garriliq,

3) 80 ham onnan joqar jastagilar Ote Kesellik dep
tusindiriledi [2].

Shved demograf alimi G.Sundberg xaliqt1 jas quramina
qarap ush targe bolgen:

1. Progressiv jas quraminda xaliqtin uliwma saninda
balalar (0-14 jastagl) salmagi qartayganlarga (65 jas ham
onnan joqari) qaraganda joqart.

2. Stacionar jas quraminda xaliqtn uliwma sanindagi
qartayganlardin salmagi jaslar menen ten.

3. Regressiv jas quraminda xaliqtin uliwma saninda
qartayganlardin salmagi jaslarga qaraganda joqar: boladi

[1].
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Hazirgi waqitta kop gana rawajlangan mamleketlerde
Dtnya juzlik densawliqti saqlaw shélkemi qénigeleri islep
shigqan klassifikaciya boyinsha qartaytw jas toparlari
tomendegishe tariyplenedi:

Qartayiw jasinin toparlari

Qartay1w toparlarinin

Kalendarhq jas turmisi dawiri
60-74 jastagilar Garrilar
75-89 jastagilar Kekseler

90 ham onnan joqar1

jastagilar Uzaq omir koriwshiler

Ayne usi jastagi xaliq wékilleri barliq méamleketler
quraminda salmagi har quyli bolip, uzaq 6mir koériw dawiri,
olarga mamleket tarepinen qaratilip atirgan itibar ham
jasaw tarizleri de birdey emesligi menen pariglaniwin
aytiwimiz mamkin.

Garezsizlik jillarinda respublika xalqmif ortasha jasi
1990-j1l1 67 jas bolgan bolsa, buigingi kinge kelip, erkekler
arasinda 72,5 jasqa, hayal-qizlar arasinda bolsa 76,9 jasqa
jetti. Solay etip, turagqhh xalqtin ortasha oOmir koriw
dawamhligi 75,1 jasti quramaqta. Hazirgi waqitta
mamlekette 60-64 jas 1mln 400min nan aslam, 65 jastan
asqan 2mln 200min nan aslamdi, 90 jastan otken jastagi
kekseler san1 19 minga shamalas (2025-ji1 25-iyun
halatina), 100 jastan asqan teberik jastagi qariyalardin sant
461 puqaran1 quraydi (2025-j1l 1-dekabr halatina) [5].

Juwmagd. Maqalada xaliqtin jas duzilisi, demografiyada
qartaytw tasinigi ham kekse xaliqtin tlesi taliglandi.
Izleniwler natiyjesinde alip qarasaq, qartayiw procesi tek
biologiyaliq emes, ol 6z ishine sociallig ham ekonomikaliq
tareplerdi de qamtip algan 6zine tan process bolip tabiladi.
Sonday-aq, magqalada biologiyaliq ham de sociallig-
ekonomikaliq tarepten kekse xaliqtin jas toparlari taliqlandi.
Izertlewlerge bola munasibet bildiretugin bolsaq, qartayiw
bul — jeke fiziologiyaliq jagday, socialliq iskerlik ham de
turmis sapast menen tig1z baylanish. Kekse jastagilarga tek
gana pensiya jasindagi topar sipatinda emes, al
imkaniyatinan kelip shiggan halda jamieyttegi basqada
waziypalardi atqariwshi gatlam sipatinda kézqaras bildirip
uyreniw ahmiyetli bolip sanaladi.

Qosimsha retinde alip qarasaq, Ozbekstanda qartayrw
procesin baqlaw ham de kekse qatlammin social-
ekonomikaliq sharayatin tiyreniw ham olarga qolay1 shart-
sharayatlar jaratiw styaqli ilajlar mamleketlik siyasat ham
densawlhiqti saqlaw tarawlari ushin ulken dhmiyetke iye.
Izertlewlerdi taliqlap qarasaq, keleshekte xaliq quraminda

kekse qatlam dlesinin  artiwi, jamiyettin  social-
ekonomikaliq qaddine o6zinin sezilerli tasir etedi ham
demografiyaliq  turaqlibqtt  tdmiyinlew  magsetinde

strategiyaliq is-ilajlardi talap etedi.
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COFJIOM OWJIA - MYCTAXKAM ) KAMMUST ACOCHU
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Adrcunués nomudazu Hykyc daenam nedazo2uka uHcmumymu

3JOPOBASI CEMbSI - OCHOBA CUJIBHOTI'O OBIIECTBA
YrenoBa I'enxxexan BanradaeBHa — kanoudam ceocpaghuueckux HayK, 0oyeHm
Hyxyccekuii 2ocyoapcmeennulii nedazo2uieckuii UHCmumym umenu Axicunusiza

A HEALTHY FAMILY IS THE BASIS OF A STRONG SOCIETY
Utepova Genjekhan Baltabaevna — Candidate of Geography Sciences, Associate Professor
Nukus State Pedagogical Institute named after Ajiniyaz

Tastnu cy3aap: nemorpaduk Xomar, ouiia, HIKOX, COFJIOM OHa, COFIIOM 0oJia, a)XKpuMIiap, MycTaxKaM OmJIa JeMorpaduk

cuécar.

Pe3rome. Maskyp Makomajga owia HAMA, YHH AeMOTpaduK HyKTaW HasaplaH YpraHUII, OWIAHMHT ME30HJIApH Ba
BazudarapuHu Tax) w1 Kuwinim, “Omia KOJeKCH Ba MYCTaxKaM OMJIa MyCTaxKaM JXKaMHAT acOCH JKaHIUTH XaKuAa Cy3

6opamm.

KnroueBble ciioBa: nemorpaduueckas CUTyallMs, ceMbs, Opak, 340poBas MaTepH, 3M0POBBIH peOEHOK, PaCTOPrHYTh

Opak, KpenKkue CeMbH, AeMorpaduyeckas moJuTHKa.

Pe3tome. B naHHO#M craTbe paccMaTpUBaeTCs, YTO TaKOE CEMbs, €e M3y4eHHe C JAeMOorpapuyeckoidl TOYKH 3pEHUS,
aHanu3 KputepueB u (GyHKnuid ceMbH, "CeMEWHBIA KOIEKC" W TO, YTO KpEMKas CeMbs SBISCTCS OCHOBOM KPEIKOIro

obmiecTBa.

Key words: demographic situation, family, marriage, mothers health, health child, break a marriage, stable families,

demographic policy.

Summary. This article discusses what a family is, studying it from a demographic point of view, analyzing the criteria
and functions of the family, the "Family Code," and how a strong family is the foundation of a strong society.

Kupum. WMacoHnapHUHT Tabunii, OMOIOTHK, HUKOX —
KOH KapUHAOLUIMK, HWKTHUCOIUW, XYKYKUH, MabHaBUH
MyHOca0aTiapra acocjiaHraH, TYpMyLl OUpJIMTH Ba y3apo
XKaBOOTapMK OpKajdu OOFIaHTaH MKTUMOHUHM TypyXu omia
xucoOmanagu. OulanapHUHT Xap TOMOHJIaMa COFJIOM Ba
MycTaxkaM OYJIWIIN JaBnaT CUECATHHHUHT axxpanMac Oup
KucMmura aimangu. Owunanap COHM Ba YHHHT Y3rapuIld
MaMJIaKaTHUHT COIMal Ba JeMOrpadMK pPHBOKIAHWII
xycycusimiiapura Oofnuk. Jlemorpaduss wiMu  owiaHH
ypranap SkaH, acocuii IBTHOOpPHM cofiioM Oona Ba
O6apkaMoOJ aBJIOATa, SBHU >KAMUSATHUHT JTABOMHIINTHTA
KapaTaJy.

MabiryMKn, KaJuMIaH MYCYJIMOH XaJKJIapuaa OwWia
Kyla MyKaajgac xXucoOnanuO, owsa Kypwil, (ap3aHaiap
Kypuil xap 0up ounaHuHr Oypuu ned Kapanrad. Ownanaru
6apua MyHOcabaTiapHH XaMHIIAa MOK TYTHINra, TYFpU
HyHanTupuIra xapakar KWiHHraH. Maskyp cudatiap
Kypbonu Kapum cypamapuma xam, xaauciapja Xam,
Tapuxuii, Oaauuii Ba wWIMHIA MaHOaamapga Xam V3
nponacuan rtomraH. Owia Ba HHUKOX TYpJIH TapUXUH
JaBpiap JaBOMHAA Y3 XOJNATH Ba XYCyCHSTJIIAPUHU
y3rapTupub Oopras.

Anaouéraapra taxgama. byiok Xuroit daitnacydu
Kondymmit: “KamusTHH HCIOX KIJIMOKYUMECH3 VHIA
OWJIAaHTH3HU TapOusmaH Oomuianr’, ownagard TapOus
KaMUSTHU Oenrunaiiim nerad mbopanu unurarca [3], MOH
Cuno ¢uxprya 6oya OHIIM MabpUGATIN Ba COFIIOM WHCOH
OYNUIIM y9yH OMIaJard MyXUT COFJIOM Oyimmw y1o3uM [ 1],
ABCTPUSIIMK TICHXOJIOT, TICHXOAaHATUTHK 3urMyHa Opeiin
¢ukprga 5ca OONAHMHT IIAXCHATH  INAKIJIAHWUIIHIA
OWJIAHMHT, allHMKCa OTa-OHAa OwilaH MyHOCa0aTIapUHHHT
yTa KaTTa axamusra sra SKaHJIUru TabKuagaHrat [3].

Taxamn Ba Hartwxkadap. Owia §3  Me30HJIapH
(xpurepusi) Ba Basudanapura sra. Owia Me30HIApU yd
rypyxra axpaTuiajiu:
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1. lemorpaduk Me30H — acocaH OMJIAHUHT AeMorpaduk
XOIaTH opKanu udonamanany. by ME30HHUHT Typiu
KYypUHHIIIapH MaBxyln Oymu0, ymap opacuga owuna
ap30Jlapd  TapkuOura, H5p Ba XOTHHHHHT OWJIaJaru
MaBXyUIUK ~ XojlaTura, (Qap3aHiiap COHHra  Kypa
TypYyXJIaIUTUPULI KEHT TapKaJIraH.

2. VDKTUMOMIT ME30H — OMJia ab30JIAPUHUHT WKTUMOMN
XOJIaTH YBTHOOpra OJMHTaH XoJiJga TypyXJIallTHPHIIaIH.
VYIapHUHT WKTUMOWH KeJMO YMKWIIM, KacO-KOpH, owiajga

TyTTaH YpHH KaOW JKUXaTiapu ME30HHUHT acoCHi
KYPHUHUIILTAPU XUCOOIaHATH.
3. Uxkrmncommii Me30H — OWIAHAHT UKTHCOIHHI

TabMHUHJIAHUII Jlapa)kack 3bTHOOpra OJIMHHUO, ynap Kaw,
¥pTa Ba TYIUK TabMHUHJIAHTaH OMJIaap XUCOOIaHAIN.

Owmnagaryd BasuQaTapuHUHT OaKapUIHIIH OUp-OUpH
Owran OoFnmuK Xonjga pyil Oepamu. Macanan, omiiana
COFJIOM OHQJIaH COF-calioMaT (ap3aHUIapHUHT TYFHIHIIH
ownaHuHT “nemorpaduk Basudacu” XucoOiaHCa, OHa
CaJIOMAaTIMIM Ba TYFWIraH (ap3aHIHUHT COF-CaJIOMaT
YCUIIM Ba BOAra E€TUIIM 3Ca OWIAHUHT “UKTUCOIUHN
Bazu(acu ’HUHT Oa)XapWJIMIINTaA, TbHU OWJIAHWHI MOJJIUH
TabMUHJIAHUII Japakacura HUXosTaa Oornukanp. Ounana
TyFuiaraH (ap3aHIHUHT OapKaMoJl, €TYK HHCOH Oynu0
MIaKJUIAHUIIY Y9yH OMpUHYM HaBOATIa OOJAHWHT TabJINUM -
TapOusicura Ba JyHEKAPALIMHUHT INAKIUIAHUIINra Karta
9pTHOOp Oepmmimy J1o3uM. Maskyp Xapa€H OWIAHHHT
“KTUMONH Bazupacw” HUHT Oakapwinimy OWjaH y3BHH
GormuK Oymamm. Y3 HaBOGarmaa owmnmama  apsammiap
MUKIOPHUHUHT OIIMO OOpHIIM XaM OWJIAHHHI WKTHCOIHIA
BazudarapuHu OaxkapHIIHII Jlapaxacura TabCUP
kypcaranu. bomkada kwim6 aiftranna, omwiiaza UCTUKOMAT
KWIaéTraH owjia ab30JIAPUHH Kynain® OOpHIIM OWJIAHWHT
MOJIMi MMKOHUSITHHM ~ KYTapWIUHHW, SBHA OWJIAHHWHT
MUKTHCOIUN Ba3zu(acuHu OaxcapuI JlapaskacHHH
TE3NAIITHPHUIIHYI Tanad 3Tajau.
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dap3ann ouwna MyXWTHIA KaTTa Oymap dSKaH, YHUHT
Oapya XyIK aTBOpH aTtpod MyxHWTra, oujara OYynraH
MyHOCa0aTH, KelakakJa Y3WHHHT XaM OWIa KypHIIHd Ba
¢dap3aHmIap KYpUIIA XakuAard (GUKpIapy I[MaKIaHuO
O6opamn. Arap OWIAHWHT IDKTUMOHMH Basudach wxoOmit
Oaxapmica, SbHHA OoJama owjiara, OoTa-OHara, Kekcamapra
XypMmaru, ¥y3apo €paam kaOW XuciaTiap IIaKUIaHca, y
KeJaxkakJa owsa Kyprad, y3u xam Qap3aHagapuHu Xyaau

mWyHgal TtapOusiamra WHTHWIAAW. Jlemak, Kenaxak
ABJIOJUIAPHUHT SIHTY OWJIAHM IMIAKIJIAHTHPHUIIN/A OWIafary
WOKTUMOMI Ba3(alapHUHT OaxapuIMIIN acocuit

OMWIIapJaH 0yino Xxu3MaT Kuiaay. Y3 HaBOaTtuaa ouna y3
MOXHMATH OWJIaH JKaMHAT XaETHHHUHT TYPJIM KHppaJlapuHH
akc orrupany. LIyHHHT y9yH XaM OWJIa KaTOp M)KTHMOHH
(aHIapHUHT YPraHUII MaB3yCHIHD.

OwmnaHuHT neMorpaduK TapaKKUETH, aCOCaH CTATHCTHK
MabJIyMOTIIap épramuaa Ypranuiaiy. bynnait
MaBJIyMOTIAap 03ca, OWIAaHM MYHTa3aM pyixarra oyub
OOpHIIl Ba axolM YpTacuaa COIHMAaIoro — aeMorpaduk

(cypoBHOMA) TAAKMKOTIAPHM VYTKAa3WIl Hyau OwWiiaH
Tymnanagyd. Owia Xakugard CTaTUCTHK MabJIyMOTIIAp,
yIAQPHUHT  TY3WIMII  TH3MMH  OJKaXOHJArm  XaMma

JlaBiatiapia XxaM aiiHaH Oup Xuil sMac. Y xap Oup jgaBiat
CTAaTUCTHKACH YYYH KAl STHITaH OMJIAHWHT CTaTHCTHK
TYITYHYAaCHTa Ba YTKA3WIAETraH axOJH pYyWXaTH JacTypura
Ooormukaup. [MacTtyp Ty3WImma axONWMHHUHT — OMJIABUI
TapkuOW, OWIABHH SIIAll Typiaphd Ba XOJaTIaph acoc
KAJINO OJIMHAIN.

Karop  wKTHcOmmii  pHWBOXIIAHTaH  JaBlaTiapia
ownanaru (aps3aHmiap KamojoT émura eTub owna Kyprad,
ylap HWKTUCOOMM JKMXAaTJaH MYCTakKWil sAlIaiauiap Ba
ajoxuaa owna xucobnanaaunap. bab3u nasnatnapaa sca 20
émgan omrad xap 6up HUTHT-KU3 OMiIa KypMmaca XaMm y3u
anoxuma owuia xucobOmaHagu. SIlHa OomKka JgaBmar
CTaTUCTHKAcHIa TypMyll KypHO, KeHMHYATHK akpanrund
0Ta-OHACH OWJIACHTa KaWTHO Kejca XaM yJapHH alloXHaa
omna €k EXFU3 SMIOBYMIAP KATOPHIA XHUCOOTa OJMHAIM.
Bawr3u xommapma KapuHIOMI-KOHAOII O¥yiMaraH OeroHa
KHIIIIap XaM Oup omiia O0ynuo smaiamiap.

KamusatnmMuzga ounanapHUHT WKTUMOUH-

JeMorpauK TapakKHETH 3aMOH Tajaliapura Moc
paBumiia puBoxiIaHuO 6GopMokaa. AWHUKCA, MYCTaKUJUTUK
JaBpuia WHIUIA0 YMKWIAETraH JaBjiaT AAacTypJIapUHUHT
acocu owjara KapaThiuO, YHOa JaBjiaT CHECATUHHHT
acocuHH aemorpaduk cuécar Tamkwi Kuiaagd. OWiaHuHT

neMorpaduK — PUBOXJIAHHIIMHM  Oenrminad  OepyBuun
aBjoJylap  aJIMAallyBU  JKaMHUATHUHT  J1aBOMUIIMTUHU
TabMHHJIAWIN ~ XaMJa  Kellakakna  ymly — KaMmusr
aXOJMCUHHUHT  SIalll  Tap3WHH  Ba  JeMorpaduk

I/ICTI/IK60J'H/IHI/I Geﬂmnamz{a MYXUM aXaMUsT Kach oTaau.

“Jlemorpaduk XOJIaTHH MyBo(duKIamTHpUI”’
KAMUSATHUHT XO3MPTUM KyHJa OWIAHMHT jaeMorpaduk
PHUBOXIIAHHUIIINIA OWJIABUH MyHOCa0aTIapHUHT

MYCTaxKaMJIAHUILINIa, OWIaJa COFJIOM TYPMYII Tap3WHH
Tapru0 KWIWIIAA, OHA Ba 0OJIa CAJIOMATIIMTHHU Ba TYFHII
OpalMK MYy[JaTHHU KamMujga 3 ¥l OYJIWIMHE owuja
ab30JIADUHHUHT  aHIJIAlINra KapaTUiIMokaa. TyFuiuiuiap
opacuiard y3oK OpPaJMKHH cakjiail OOJaHWHT SIIAIINra,
OHAa CaAJOMATIMIMHH acpamra WMKOHHMAT  spaTaju.
Ownanary MKKUHYM (hap3ana OupuHYKcHra Hucoatan 1,5-2
Hun opanuk OwiaH AyHEra keica, y aH4a 3aud, Kacajira
YaJMHYBYaH Ba YIMM XaB(hH XaM aH4a I0KOpH OYynanu.
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AXonmu calOMAaTIWIMHHU  SXIOWJIANia, OHalap Ba
Oonayiap YITMMUHU KaMaWTHPUINTA PUIITHIIAA JeMorpaduk
XOJAaTHH MYBOQHUKIAMITAPHIIT MyXxuManp. Jlemorpaduk
XOJaTHA MYBOGUKIAIITHPHII HKKH MakcaaHu - Oomamap
COFINFUHM  MYCTaxKamjaml  Ba  yJap  YIUMUHH
KaMaWTHpHUITHN Ha3apaa TyTagu. OpaTna YakojoK OHa
KOpHHJd, OHAa OpPraHU3MHAA Y3MHUHI PHBOXKIAHHIIH,
KyHIQIUK Xa€TH Ba 3axupa TyIUIalll y4yH OKCHI, C¢F,
yIJIEBOJ, MHHEpal, Makpo Ba  MHKpOAIJIEMEHTIap,
BUTaMUHJIAp KaOM MOJIalapHu onajy. AHa Iy MoJyianap
OHaJia etapnu Oyica, MabliyM MUKAOpAA OoJiara XxaM yTaiu.
Ymby xapaéumapra OOFJIMK XOJiJa 4YaKaloOK COFJIOM
(HOpMan) Ba akCHMHYA KaM Ba3MUHIHM KM XacTa TyFHIIUIIHN
MYMKHH.

Jemorpapuk X0IaTHH
OHaJap CAJIOMATINTH Ba

MYBO(HKIAIITHPUII aCOCAH
OonajapHHHT OMOH KOJIHMII
MyaMMOCHHH TYFpPH Xajl »JTHINra Kaparwiagd. Ommb
Oopmnaérran TapruOOTAAaH acocuii MakcaJ TYFUIHIIHH
yeKjam 5sMac, 6am<1/1 Tyruagaru OpajavuK MYJJaTUuHU
Y3aMTUPHIL, COFJIIOM aBJIOJHHM BOSTa €TKa3WIl, OHaiap
COFJINTHHHU SIXIIWJIAll, OHajap Ba Oonamap ypracuaaru
VIUMHE KaMaWTHpHIL, owiaga (ap3aHmiap MUKIOPHUra

smac, Oanku yHHMHT cudarura 3bpTHOOp OepHiIIaH
nbopar.
V30eKkucToH PecrryOnukacumgaru VOKTUMOUH -

JeMorpad¥K Ba3UsATHUHT sSHA ONTTA aXaMHUATIN XyCYCHATH
- OKaMUSATHHHT acocwid OYfuHH OYITaH OWIaJapHUHT
MYCTaxKaMm TU3UMHHHI SIpaTUII XHUCOOJIaHAH.
KamMusTHMUBHUHT canOuii WUIaTH XUCOOJIaHTaH OWIajap
QKPUMJIAPHUHT OJITMHM OJIMII Y4yH EIap opacuiaa xap
XWI Tapru0O0T MILIAPHHU OJIMO OOpHII MaKcajra MyBO(pHK
xucobmanaan. 2023-iimnHUHT 1-9HBaph MabIyMOTIapura
kypa, VY3Gekucromma xamm 8871412 omna xmcoGra
onuHras [4].

V36exucton Pecry6mmkacuHuHr «OWIa KOIEKCH»HHIHT
II 6ymumu-«Hukox», 3-600u-«Hukox Ty3um tapTudm»,15-
Moanacu-«Hukox émm» Hurutiap Ba KU3map yayH OUpXui
spHr «18» € kuu6 Genrunanamu [5]. (bupuHmu Kucm
V36exncron Pecny6mukacunan 2019 iiun 28 aprycriaru
VPK-558-connn  Kouynnm  Taxpupuma, Y36eKHCTOH
PecniyOnmukacu KOHYH Xy}»OKaTIapw TYIiamMu 35-coH, 623-
Monma). JlaBmaTUMM3HMHT owjara HucbaTtaH IIMOpHU
“Mycraxkam OMJIa-MyCTaXKaM >KaMUsT OYIJIHIIH JIO3UM.

Xy.Joca. OwunanapHuHT GapKapopIUTrHHHA
TabMHHJIAININA KyWIarwiapHU amalra OUIMPHII Makcajira
MyBO(dUK 1e0 Xxucobmaimus.

— OWJIa Ba HUKOX MyHOcabaTiIapHHU MyCTaxKamilala
éuutap ypracupa THOOMH KYpUKIAH YTHIIHUHT MOXMSATH,
KapuHIOUI-ypyFiap YpTacuaard HUKOXHUHT OJJIMHU OJIMIIL,
OWJIa MycTaXKaMJIUTH OyiiMdya MyTaxaccuciap MaciaxaTH,
JlaBpa cyx0aTiiapy, WIMHH-aMaliii ceMrHapJap, HaMyHaJll
OWJIAJAPHUHT TaBCUsIapHIaH (OTaIaHNIII;

— owjajapAard 3UANUATIAPHH OJIJMHHM OJNUII, €Il
omjamap TYPMYIIMHH MYCTaxKamiall dYopajapuHu V3
BaKTHJA KYPHIL;

— wMaxauta  ¢ykapoidap WHFMHHUAATH  SPAIITHPHII
KOMUCCUSIIApU ab30JIAPUHUHT (byKapomapHUHT
MypOXKaaTIapuHN KYpHUO UMKHUIIIA KUIIUAIHNKKA IBTHOOP
KapaTHLLL

— OMJIa AXPUMIIAPUHY OJIIMHY OJIMII SHHA KaMalTHPHII
YUyH Maxajula MaciaxaTdwiiapu Xap Oup owiara KUpHO
00opuO, ylapHUHT AapAy TalIBUIIIApUIra ILEpUK OYnno,




MabHaBUH-pYXHH KyMak Oepuimd Ba 3apyp OynraHia
Moanui €paam OnsIaH TabMUHIIAIL,

— MyCTaxkaM OWJIaHU SpaTHULl Y4YyH “HUKOX-OWJIa Ba
aXpuM~ MaB3yJapuiard TENeHACTyplIapHH Ba WKTHUMOHN
TapMaKIapAard  Xap XWJI  HAMOHWIUIApHW  sHaJa
TAKOMWUIAITHPHILL, énutapHA OWJIABUH xaétra
Taitépnamra paam OGepanuraH anaOWUETIApHU HAIIp STHII
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Ba OomKka oOwIaBHHd Macajajapra  HyHaJITHPHITaH
TagoupIap YTKa3UII MaKcaara MyBOGUKIUP.

Bupnamrans Mumnatinap Tamxwmrorn (BMT) kapopura
kypa (20.09.1993 imrn NeA/REC/47/237-pe3omtorusra
kypa) 1994-itmnpan G6ommab xap ¥ 15-mait “Xankapo
omna kxyHu”’ (International Day of Families) cudatmna
HUIIOHIaHaaH [2].
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Pe3rome. CraThs MOCBSIICHA BOMPOCAM BO3MOXKHOCTECH IKOTypu3Ma M UX I(PQPEKTHBHOTO HCIOJIB30BAHUS B CHITY
naHAma(THRIX U NPUPOAHO-KIMMATHYECKUX YCJIOBHH KalkanapbMHCKOW KOTJIOBHHBI, TJE PACIOJIOKEHO MHOXECTBO
YHUKAJIBHBIX MPUPOJHBIX NAMITHHUKOB, BKJII0Yasi TOPbI, PEKU U JIPEBHUE TOPOJIa.

Key words: mountain ecotourism, natural waterfalls, forests, rivers, caves, lakes, holiday homes and sanatoriums.

Summary. The article is devoted to the issues of ecotourism opportunities and their effective use due to the landscape
and natural-climatic conditions of the Kashkadarya Basin, where many unique natural monuments are located, including

mountains, rivers and ancient cities.

Kirish. Keyingi yillarda mamlakat bo‘ylab eng mashhur
sayohat yo‘nalishlari orasida an’anaviy tarzda Samarqand,
Buxoro, Xiva va Toshkent yetakchilik gilmogda. Shu bilan
birga, ekologik va gastronomik turizmga gizigish sezilarli
darajada oshgan tobora ko‘proq mehmonlar Farg‘ona
vodiysi hamda mamlakat janubiga sayohatni tanlamoqda.
Yil boshidan O°‘zbekistonga jami 9,7 milliondan ortiq
xorijiy fugarolar tashrif buyurdi. 2025-yil noyabr oyida
respublikaga 1 million 170 ming xorijiy sayyoh tashrif
buyurdi. Ushbu natija o‘tgan yilgi ko‘rsatkichdan 13,2
foizga yuqori bo‘ldi. Kirish turizmining barqaror o‘sishi
vizalar tartibining soddalashtirilishi, to‘g‘ridan-to‘g‘ri
aviagatnovlar geografiyasining kengaytirilishi hamda
xalgaro miqyosda O‘zbekiston turizmining faol targ‘ib
etilishining yaqgol samarasidir. Qashgadaryo havzasi
hududida O°‘rta Osiyo tabiatiga xos bo‘lgan barcha
landshaftlarni uchratish mumkin. Qadimiy sug‘orma yassi
tekisliklar, adirlar, o‘rtacha va baland yonbag‘rlari archa
o‘rmoni bilan qoplangan tog‘lar, tog® tizmalarini kesib
o‘tgan juda chuqur daryolarining daralari, mangu qor
muzliklar bilan qoplangan baland tog‘lar kabi bir-biri bilan
ketma-ket almashinuvchi landshaft komplekslari viloyat
tabiatining xilma-xil ekanligini ko‘rsatadi. Bu sanab
o‘tilgan landshaft komplekslari janubi-g‘arbdan, shimoli —
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sharg tomon viloyat hududi doirasida bir biri bilan
almashinadi.

Mavzuga oid adabiyotlar tahlili va metodologiya.
Qashgadaryo viloyati ham turizimda o‘ziga x0s xususiyatga
ega bo‘lib. tadqiq etishda R.Davidov, A.V.Drozdov,
V.V.Xrabovchenko, T.V.Bochkaryova, L.l.Egorenkov,
A.Taksanov, A.N.Nigmatov, N.T.Shamuratova,
B.Kamolov, M.Xoshimov, S.N.Abduvohidov,
Q.S.Yarashev, R.Usmonova, X.Jumaev, Sh.Xalmurodov,
O°.B.Badalovlar va boshga mualliflarning shu sohada
bajargan ilmiy-tadgiqot ishlarining adabiyotlarini tahlil
gilgan holda metodologik asos sifatida oldik.

Tahlil  va natijalar. Mamlakatimizda amalga
oshirilayotgan islohatlar ichida turizm hozirgi kunda eng
istigbolli soha sifatida garalmoqda, Prezident farmoni bilan
“O‘zbekiston — 2030 tasdiglangan strategiyasida xorijiy
turistlar sonini 15 millionga, ichki sayyohlar sonini 25
millionga, ziyorat turizmi bo‘yicha keladigan turistlar
sonini 3 million nafarga oshirishni o‘z oldiga magsad
gilgan [7]. O‘zbekiston Respublikasi Prezidentining 2024-
yil 5-dekabrdagi “G‘elon” turistik-rekreatsion zonasini va
xalgaro umummavsumiy kurortni tashkil etish chora-
tadbirlari to‘g‘risida”gi PQ-424-son Qarori. Shuningdek
Oc‘zbekiston Respublikasi Prezidentining 2023-yil 28-
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noyabrdagi “Qashqadaryo viloyatining tog‘li rekreatsion
hududlarida zamonaviy xizmat ko‘rsatish va turizm
obyektlarini barpo etish chora-tadbirlari to‘g‘risida”gi
PQ-376-son Qarorlarini asos sifatida oldik. Qashgadaryo
havzasining eng qalin gidrografik to‘riga ega bo‘lgan
hududdir. Bu tog‘larda Qashgadaryo havzasining deyarli
barcha yirik daryolari (G‘uzordaryodan boshqa) boshlanadi.
Bu hududda Qashgadaryoga chap tomondan nisbatan
sersuv irmoglar — Jinnidaryo, Ogsuv va Tanxoz daryolari

quyadi. Qashgadaryo havzasining o‘ng sohilida yirik
irmoglar yo‘q. Qashgadariyoning o‘ng irmogqlarini
Qoratepa tog'larining janubiy yonbag‘irlaridan oqib

tushadigan  Shoro‘bsoy, Makridsoy,
Qalgamasoy (Qumdaryo) hosil giladi.

V.L.Shults va L.l.Shalatova Qashgadaryo havzasi
daryolarini to‘yinish xususiyatlariga ko‘ra uchta guruhga
ajratadi: 1. Qor-muzlik, 2. Qor suvidan, 3. Qor-yomg‘ir
suvlaridan to'yinadigan daryolar. Jumladan, daryolar,
ko‘llar, yer osti suvlari, muzliklar, buloglar gidrotexnik
inshoatlar shular jumlasidan bo‘lib, ular o‘ziga xos tabiiy
gonuniyatlar asosida geografik targalish xususiyatiga ega.
Ichki ~ suvlarning  ushbu  xususiyati  ekoturizimni
rivojlantirish uchun juda qulay sharoit yaratib beradi [6].
Bundan tashqari, Hisor davlat qo‘rigxonasi hududida katta-
kichik 10 yaqin ko‘l bor. Jumladan, G elon bo‘limida 3ta,
Miraki bo‘limida 3ta, Tanxozdaryo bo‘limida 1ta va
Qizilsuv bo‘limida 3 ta, ko‘l mavjud. Ekoturizmni
rivojlantirishda daryolar, ko‘llar, buloglar va suv omborlari
kabi gidrologik resurslar asosiy rekreatsion omil bo‘lib,
landshaft jozibadorligini oshiradi, qayiqda sayr, balig
ovlash, suzish va sog‘lomlashtirish maskanlarini yaratish
orgali sayyohlar ogimini jalb giladi va mahalliy ekotizim
bargarorligini ta’minlaydi.

Viloyatda gidrologik yodgorliklari jumladan, tog’
etaklari va tog‘ oralig‘i soylarida tabiiy ravishda hosil
bo‘lgan tabiat manzaralari, ya’ni relyef shakllari, gorlar,
buloglar, chashma suvlari va hokazolar mintaga gidrologik
ekoturizmni  imkoniyatlarini  oshiradi. Ayrim daryo
vodiylari — Qorasuv, G‘ilondaryo, Naushur, Tamshush va
boshqa soylar vodiylari bo‘ylab ko‘p kunlik ekoturistik
marshrutlarni  uyushtirish  imkoniyatlari bor. Bundan
tashqari, ekoturistlar bu yerda tabiat qo‘ynida dam olishdan
tashqgari, mahalliy aholining turli hunarmandchiligi bilan
(Gtilon Ko‘l, Sarchashma gishloglari), aholining gadimiy
an’analari bilan tanishish imkoniyatlariga ega bo‘ladilar.
Shu bilan birga quydagi xususiyatlar ekoturizmning
to'ligrog va chuqurroq tavsiflanishini ta’minlaydi.

+ Jozibadorlik va ekoturizim: Toza suv havzalari
mavjud hududlar dam oluvchilar uchun jozibador bo‘lib,
ekologik marshrutlarning asosini tashkil etadi.

< Turizm turlari:  Gidrologik resurslar asosida
ekoturizmning turlari (suv sayohatlari, qushlarni kuzatish)
va sog‘lomlashtirish (shifobaxsh suvlar) yo‘nalishlari
rivojlanadi.

«+ Barqarorlik: Suv resurslaridan ogilona foydalanish,
tabily muhitni saglash va mahalliy aholining daromad
manbalarini oshirish orgali ekologik muvozanatni saglashga
xizmat qgiladi.

+« Hududiy rivojlanish: Suv obyektlari joylashgan
hududlar  (mintagalar) ekoturistik zonalarni bargaror
rivojlantirish uchun muhim salohiyatga ega.

Gidrologik resurslarni muhofaza qilish va ulardan
to‘g‘ri  foydalanish ekoturizmning kelajagini belgilab

Oyoqchisoy va
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beruvchi asosiy omillardan hisoblanadi. Aynigsa, tabiatning
ajoyib va go‘zal manzarasi, tabiat yodgorligi bo‘lgan
sharsharalar (Ko‘kbulog, Sovugbulog, Tatar, Xo‘kizburun,
Teres, Mudin, Suvtushar) kishiga zavq bag‘ishlaydi. Kichik
sharsharalar ham unutilmas taassurotlar goldiradi, aynigsa
ulkan qoyalar va tovushlari tabiatning ajoyib mo‘jizasi
ekaniga ishonch hosil gilasiz. Sharsharalar kabi diggatga
sazovor joylar kamdan-kam uchraydi [9].

Qashqadaryo havzasi relyefi turlicha tuzilishga ega.
Tog® va tog‘oldi gismining xushmanzaraligi ekoturizimni
rivojlanishiga ancha qulay. Doimiy qor va muzliklar, tog*
va daryo, soy vodiylari, tabiat yodgorliklari, karst shakllari,
g‘orlar, daralar ajoyib ekskursiya obyektlari bo‘la oladi.

- 2 ’[ R L o O
1-rasm. Suvtushar sharsharasi hududi
turistik master rejasi
Hisor davlat qo‘rigxonasida bir mo‘jiza — mashhur
Suvtushar sharsharasi bor. U mamlakatimizdagi eng baland
va sersuv sharshara hisoblanadi. 84 metr balandlikka ega
sharsharadan yilning may-iyul oylarida har soniyada 5-6
kub metr suv otilib tushadi. Shu jarayonda hosil bo‘lgan
zarrachalar 250-300 metr, kuchli shamol esib turgan
paytlarda 500-600 metrgacha sachrab targaladi va ajoyib
mikroiglim  hosil  giladi.  Qo‘rigxona  hududidan
boshlanadigan va oqib o‘tadigan soylar, irmoqlar, daryolar
o‘zining suv o‘zanida turli shakl va ko‘rinishdagi
sharsharalar hosil giladi. Ulardan eng vyirigi Suvtushar




sharsharasidir [9]. Ushbu sharshara qo‘rigxonaning Miraki
bo‘limining, Suvtushar soyining boshlanish gismida, dengiz
sathidan 2100 metr balandlikda joylashgan bo‘lib.
Sharsharaning katta qoya toshlar va archazorlar orasida
joylashganligi bilan tabiat shaydolarini o‘ziga maftun etadi
[4]. Ushbu sharshara Hisor tog‘ tizmasining 4000 metr
balandlikdagi, Osmontalash qorli qoyalaridan paydo
bo‘lgan suvlar hisobiga hosil bo‘ladi [2]. O°ziga xos ajib bir
kuyni chalib, turgan sohibjamolning uzun yoyilgan
kokillarini eslatuvchi suvning shiddatli oqgimi ushbu
sharshara suvini ko‘pirtirib, oppoq holatga olib keladi.

Shuning uchun mabhalliy aholi orasida gohida uni
“Suttushar” sharsharasi deb ham atashadi [8]. BMTning
taraqgiyot dasturi “Global ahamiyatga ega bo‘lgan
bioxilmaxillikni muhofaza qilish magsadida muhim tog‘li
hududlarda o‘rmonlardan va tabiiy resurslardan barqaror
foydalanish va boshgarish loyihasi” tomonidan 2022-yilda
Miraki bo‘limining Suvtushar sharsharasidagi 108,0 gektar
qgo‘riglanma hududda jami 1,2 milrd. so‘m loyiha
mablag‘lari hisobidan ekoturistik infratuzilma qurish ishlari
amalga oshirildi. Unda milliy uslubdagi 5 ta bessedka, 1 ta
Axborot markazi, 5 ta ko‘prik, 480 metr yo‘lakcha, 153 ta
guyosh batareyasi yordami yoritiladigan yoritgichlar, 5260
metr chegara to‘siglari, 1 ta nazorat posti, 1 ta ishchilar
xonasi, 1 ta kuzatish paviloni, o‘tovlar uchun joy kabi bir
gancha zamonaviy ekoturizm maskanlari namunaviy loyiha
asosida barpo etildi.

Avvalda bu hudud gat’iy qo‘riglanadigan rejimga ega
bo‘lib, sayyohlar tashrif buyurishlari tagiqlangandi. Lekin
O‘zbekiston Respublikasi Prezidentining 2019-yil 20
martdagi PQ-4247-sonli “Muhofaza etiladigan tabiiy
hududlar ~ sohasida  davlat  boshqaruvi tizimini
takomillashtirish chora-tadbirlari to‘g‘risida”gi Qarori va
O‘zbekiston Respublikasi Vazirlar Mahkamasining 2018-
yil 6-fevraldagi 1599 sonli topshirig‘i ijrosi yo‘lida
ekologik turizmni rivojlantirish uchun qo‘rigxonaning
ayrim  uchastkalarida tabiatni qo‘riqlash maqomini
(qo‘riqlanadigan zona rejimidan) o‘zgartirish ishlarini
tashkillashtirishga imkon tug‘ildi [7]. O°‘zbekiston
Respublikasi  Vazirlar Mahkamasining 2020-yil 18-
fevraldagi «Hisor davlat qo‘rigxonasining qo‘riglanma
zonasini belgilash chora-tadbirlari to‘g‘risida»gi 94-sonli
qaroriga ko‘ra, umumiy maydoni 13231,3 ga bo‘lgan,
jumladan, 11231,3 ga turli yerdan foydalanuvchilar
yerlaridagi qo‘riglanadigan zona va 2000 ga hududda
tabiatni qo‘rigqlash maqomi o‘zgartirildi [3]. Tanxozdaryo
bo‘limining dengiz sathidan 3 ming 200 metr balandlikda
joylashgan, Sarituz kengliklaridan boshlanadigan Sarituz
soyining eng yuqori gismida, dengiz sathidan 3 ming 200
metr balandlikda, uzunligi 100 metrdan ortiq bo‘lgan, fagat
bahor oylarida erigan qor, yomg‘ir, buloq suvlaridan paydo
bo‘ladigan “Oq kamar” sharsharasi mavjud, sharshara
Sarituz soyining serqoya kesik toshlari orasidan ilon izi
yo‘nalishi bo‘ylab, o‘ynoqi harakatlari bilan pastga qarab
oqishi qo‘rigxona tabiatiga ajoyib ko‘rinish kasb etadi.
Toshdan toshga urilib oqayotgan o‘z o‘ljasiga hamla
gilmogqchi bo‘lgan ilonni eslatuvchi tez oqar suv zarralari
mazkur yerda o‘sadigan endemik o‘simliklarni namlik bilan
taminlaydi [3].

Qashgadaryoning irmog‘i hisoblangan Yakkabog‘daryo
o‘zani bo‘ylab antrapogen va tabiiy lanshaftlar
uyg‘unlashib ketgan turizm marshurtlaridan hisoblanadi.
Yakkabog‘daryo o‘zani bo‘ylab dengiz sathidan 2 ming
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400 metr balandlikda joylashgan, Yakkabog‘daryoning
o‘ng biginida, daryo yuzasidan 170 m sathda,
boshlanadigan balandligi, 17 metrdan ortiq bo‘lgan, bahor
oylarida suvi bir muncha ko‘p bo‘ladi aksincha yoz oylari
kamayib qoladi. Erigan qor, yomg‘ir, buloq suvlari hisobiga
paydo bo‘ladigan mahalliy aholi tomonidan, Sovugbulog
deb nomlanuvchi sharshara mavjud, sharshara soyining
serqoya kesik toshlari orasidan o‘ynoqi harakatlari bilan
pastga garab ogishi tushayotgan suvning ohangi kishiga
zavq bagishlaydi. Aynigsa, yuzingizga urilgan suv
zarralari, tog‘ning salqin shabbodasi hayotga bo‘lgan
yangicha garash, yuqori kayfiyatni baxsh eta oladi.

Ana shu sharsharadan 3kmlar chamasi, Yakkabog‘daryo
o‘zani bo‘ylab dengiz sathidan 2 ming 600 metr
balandlikda joylashgan,  Yakkabog‘daryoning chap
biginida, daryo yuzasidan 120 m sathda, boshlanadigan
balandligi qariyb 30 metr, yoysimon shakldagi eni 4
metrcha keladigan sharshara toshdan-toshga urilib, Kishi
ruhiyatini ko‘taradi. Qor, yomg‘ir, buloq suvlari hisobiga
paydo bo‘lgan Tatar sharsharasi ham aynan shu yerda
joylashgan. Ulkan qoyalardan kamalakmisol tovlanib
tushayotgan benazir va bebaho suv bahru-dilingizni ochadi.
Unga garab huzurlanasiz, ko‘zlar quvnaydi. Toza havodan
to‘yib-to‘yib nafas olgingiz mumkin [5]. Sharshara taftidan
biroz bo‘lsa-da, orom olishga intilgan yurtdoshlarimiz bu
so‘lim, bahavo maskanga intiladi. Jumladan, Hisor
tog‘ining janubiy g‘arbiy qismida uzunligi 3 km. (kanyon)
Qal’ai Sheron darasi tik qoyalar bilan o‘ralgan bo‘lib, qoya
devorlari balandligi 220-240 metrgacha yetadi. Daraning
pastki qismi qalin o‘rmon bilan qoplangan, o‘rmondagi
ayrim archalarning yoshi 7-8-asrga teng. Darada “Xo‘kiz
burun” va “Baytal dumi” sharsharasi, dinozavr izlari
mavjud. Sharsharalar mavsumiy hisoblanib, tog‘lar ustidagi
gorlar erishi natijasida hosil bo‘ladi va ajoyib turistik
obyektlar hisoblanadi. Bu hududlarda ekstremal turizm,
alpinizm, tog® turizmi, rafting, speleoturizm, etnoturizm,
rekreatsion turizmni rivojlantirish magsadga muvofiqg.
Respublikamiz ~ sharsharalari  turizimdagi  ahamiyati
quyidagi holatlarga ko‘ra juda kattadir [8].

Sharsharalar zamirida Suvtushar sharsharasi master
rejasi asosida turizmni rivojlantirish uchun quyidagi
muammolarini bartaraf etish magsadga muvofigdir.

«¢ Turistik sayohatlar uyushtirish uchun qulay hamda
rangbarang landshaft komplekslarini kesib  o‘tuvchi
gadimgi yo‘llarning mavjutligi;

¢ Sharsharalar joylashgan chekka hududlarda boy

milliy an’ana va xalq urf-odatlari, sharqona
mehmondo‘stlik elementlarining nisbatan ko‘prog saglanib
golganligi;

% Sharsharalarning geografik muhit bilan nagadar
uyg‘unlashib ketganligi tufayli gaytarilmas joziba kasb
etishi;

Sharsharalar zamirida turizmni rivojlantirish uchun
quyidagi  muammolarini  bartaraf etish magsadga
muvofiqdir.

+ hududlarni ixotalash;

+ hududga keluvchilar sonini tartibga solish va talab
darajasida xavfsizlikni ta’minlash;

% o‘tkazish punktlarini tashkil etish;

% keluvchilar bilan ishlash punkti - turistik ob’ektlarga
keluvchilarga chipta (ruxsatnoma)lar sotish uchun o‘tkazish
punkti bo‘lishi lozim;




% ko‘prik qurilishi — sayyohlarning soylar orgali
o‘tishini qulaylashtirish uchun;

+ obyekt hududida dam olish joylarini tashkil etish va
tamosha maydonini qurish - hozirda keluvchilar “esdalik
uchun” suratga tushish maqgsadida imkon boricha
sharsharaga yaginroq kelishga va soyga tushishga harakat
qilishadi. Natijada to‘planish kuzatiladi, xavfsizlik
talablariga rioya etilmaydi, soy ifloslanadi. Bunday salbiy
ta’sirlarni istisno qilish va baxtsiz hodisalarni oldini olish
uchun tamosha maydonini qurish taklif etiladi.

+ obyekt hududida eko so‘qmoqlar tashkil etish —
keluvchilarga qulay bo‘lishi uchun sharsharaga olib
boruvchi eko so‘qmoq qurish kerak bo‘ladi. Bunda
so‘qmoqning kerakli darajada kengligi, qoplamasini ko‘rib
chigish, shuningdek, sayyohlar xavfsizligi uchun ixotalar
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o‘rnatilishi lozim. Bunday so‘qmoqni tashkil etish tashrif

buyuruvchilarni  tabiiy  o‘simlik  qoplamini  bosib
tashlamasligiga xizmat giladi;
Xulosa. Qashqadaryo havzasi tog‘ va togoldi

ekoturistik resurslarning musaffo havosi, bebaho tabiati, har
xil kasalliklarni davolovchi shifobaxsh mineral manbalar,
iglim  xususiyati va sport-sog‘lomlashtirish  joylari
ekoturistik imkoniyatlarni  yaratishda qulay sanaladi.
Havzaning tabiiy sharoiti, ichki suvlari, iqlim va o‘simlik
dunyosining o‘ziga xosligi ko‘plab dam olish zonalari,
sog‘lomlashtirish oromgohlari qurishga sharoit yaratadi.
Chunki, ekoturistik resurslardan ogilona foydalanish,
ko‘rsatilayotgan xizmat turlarini ko‘paytirish va sifatini
zamon talablariga moslashtirish, foydalanilmayotgan yangi
turistik imkoniyatlarni ishga solish bo‘yicha vazifalar
belgilanishi zarur.

Adabiyotlar
1. O‘zbekiston Respublikasi Prezidentining 2023-yil 28-noyabrdagi «Qashqadaryo viloyatining tog‘li rekreatsion
hududlarida zamonaviy xizmat ko‘rsatish va turizm obyektlarini barpo etish chora-tadbirlari to‘g‘risida»gi PQ-376-son

Qarori.

2. Abdullayev S.I. Qashqadaryo viloyati geografiyasi fanidan ma’ruzalar matni.

3. Jumayev X.X. Qashgadaryo viloyati turizm-rekreasiya salohiyatini baholash va turizm infratuzilmasining hududiy
tizimlarini takomillashtirish. PhD diss. avtoref. — Samargand: 2022.

4. Mamatov A.M., Abdullaev S.1., Xo‘jamqulov B.E., Hisor davlat qo’rigxonasi O‘rta Osiyo tog‘ tabiatining andozasi.

— Qarshi: «Nasaf», 2010.

5. Yarashev Q.S., Yusupov B.B. Tabiiy muhofaza etiladigan hududlarda ekoturizimni rivojlantirish masalalari (Hisor
davlat qo‘rigxonasi misolida). — Toshkent: // O‘zMU xabarlari, Tabiiy fanlar. 2022 3/2.

6. Yusupov B.B. Tabiiy muhofaza etiladigan hududlarda ekoturizimni rivojlantirish masalalari (Hisor davlat
go‘rigxonasi misolida). — Toshkent: // O°zMU xabarlari, Tabiiy fanlar. 3/2, 2022.

7. Yarashev Q.S. Janubiy O‘zbekiston daryo havzalari landshaflarining funksional-dinamik bog‘ligligi hamda ularni
landshaft-ekologik rayonlashtirish. Geografiya fanlari doktori (Dsc) diss. avtoref. — Samargand: 2022.

8. Yarashev Q.S. Yusupov B.B. Ekoturizim resurslardan ogilona va samarali foydalanishning ayrim masalalari
(Dehgonobod tumani misolida). Farg‘ona vodiysida zamonaviy geografik tadqiqotlar: metodlar, nazariya va amaliyot.

/I FarDU xabarlari. — Farg‘ona: 30.03.2024.

9. Yusupov B. Qashgadaryo havzasi tog‘ va tog‘oldi landshaflarida ekoturizimni rivojlantirishning ayrim masalalari.

/I O¢zbekiston zamini, — Toshkent: Ne2, 2024. 90-b.

10. Qashqadaryo viloyati turizm boshqarmasi axborot xizmati bo‘limi.
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Ajiniyaz atindagr Nokis mamleketlik pedagogikaliq institutinda Nawriz uliwma
xaligliq bayramina bagishlangan «Nawrizdi uliglaw — insandi uliglaw!» atamasindagi
teatrlastirilgan muzikali-xoreografiyaliq koncert bagdarlamasi bolip 6tti.

ffr EEA@@OD A0

| T AJINIVOZ NOMIDAGI NUKUS DAVLAT PEDAGOGIKA INSTITUTI (. AJINIVAZ ATINDAGI NOKIS MAMLEKETLIK PED)

gl (M ) [a e
m{flnjuj’ﬁA I

[lajga Qaraqalpagstan Respublikast Joqargi Kenesi ham Ministrler Kenesi,
ministrlikler jane sholkemlerdin juwapkerleri, jogart oqiw orinlarmin basshilari, belgili
ziyalilar, ilimpazlar, professor-oqitiwshilar, student-jaslar, sonday-aq, institut
atirapindagi mahallelerdin turginlari, ken jamiyetshilik ham galaba xabar qurallar
wakilleri qatnasti.

Teatrlastirilgan koncert bagdarlamasinda instituttin «Tumaris» qosiq ham ayaq-
oymm xaliq ansambli, «Siy perde», «Tarannumy», «Balddwren» ham basqa da
ansamblleri, «Turan» teatr-studiyasi, sonday-aq, bir topar talantli studentler,
magistrantlar, institut pitkeriwshileri tarepinen milliy urp-adetler, dastarler sawlelengen
saxnaliq korinisler, qosiqlar, ayaq-oyinlar atqarilip, milletler araliq tatiwhqti jirlaytugin
qaraqalpaqsha, 6zbekshe, qazaqsha, tirkmenshe, qirgizsha, russha, sonih menen birge,
klassikaliq qosiglar atgarildi ham jiynalganlarga bayram keypiyatin indm etti.
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NMPI komandasi matematika boyinsha «BIMO-2026»
xahgarahg pan olimpiadasinda jogar natiyjeni golga kirgizdi

RIIKHARA INTERNATIL AL MATHEMAT"~AL
=Y aow zm\o R 7IMO-5:6) ?-)

{ g 4 ﬂ Q‘Q‘l

Buxara qalasinda matematika boyinsha «Bukhara International Mathematics
Olympiad (BIMO-2026)» xaligaraliq pan olimpiadas1 bolip otti. Usi xaligaraliq ilajga
Rossiya, Turkmenstan, lordaniya, Pakistan, /fzerbayjan, Hindstan, Qitay, Tdjikstan
swyaqlt 10 nan aslam mamleketlerden, sonday-aq, respublikamizdagr 50 den aslam
Jjetekshi jogart oqiw ormnlarinan wakiller gatnasti.

Xaligaral:q pan olimpiadasina Ajiniyaz  atindag: NMPI komandas: joqgar:
korsetkishlerge erisip, ekinshi darejeli diplom ham kubok penen siyl:gland:.

NMPI studenti Otabek Amatov «Turkish Openy
xahqgarahq janisinda siyh orindi iyeledi

Turkiya Respubllkasmm Am‘allya qalasznda para taekvondo boywmsha «Turkish
Openy xaligaraliq jarisi bolip otti. Dunyamn 27 mamleketinen uliwma 180 para
taekvondoshilar qatnasqan jarista Ozbekstan saylandi komandasi 3 altin, 1 giimis ham
4 qola medalin qolga kirgizdi ham ultwma komandaliq esapta birinshi orin menen
Juwmagladi.

Quwanishlisi, jarista 80 kilogramm salmaqta NMPI studenti Otabek Amatov siyll

3-orndt iyelep, qola medalin qolga kirgizdi.
— e M ————
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Diqqat, jazihw — 2026!

Hurmetli, jurnal oqiwshilar1! Eger, Siz ilim, tdlim-tdrbiya hdm oqitiwdin jana
zamanagQy usillari, janaliglart menen 6z waqtinda jaqinnan tanispaqshi, 6zinizdin usi

tarawdag1 jetiskenlikleriniz ham oy-pikirleriniz benen ortaglaspaqshi bolsaniz,

«lim ham jamiyet» jurnalina 2026-j1l ushin jaziliwga mirat etemiz.
Bizin jurnalimizda barliq tarawlar boyinsha ilimiy, ilimiy-metodikaliq maqalalar

jariyalanadi.

«Ilim ham jamiyet» jurnali Ozbekstan Respublikas1 Ministirler kabineti janindag:
Jogar1 Attestaciya Komissiyasi kollegiyasinin garart menen tomende korsetilgen
panler boyimsha 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 ilimlert;
- 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.
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