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Mazkur to‘plamdan Mirzo Ulug‘bek nomidagi O‘zbekiston Milliy universitetida 2024-yil 11-12- oktyabr
kunlari «Zamonaviy geografik tadqiqotlarda integratsiya: muammolar va yechimlar» mavzuida tashkil etilgan
Xalgaro ilmiy-amaliy konferensiya materiallari joy olgan. Konferensiya Mirzo Ulug‘bek nomidagi O‘zbekiston Milliy
universiteti (O‘zMU) Tabily geografiya kafedrasi tomonidan O°‘zbekiston Respublikasi Ekologiya, atrof-muhitni
muhofaza qilish va iqlim o‘zgarishi vazirligi, O‘zbekiston Respublikasi Maktabgacha va maktab ta’limi vazirligi
huzuridagi Respublika ta’lim markazi, M.Lomonosov nomidagi Moskva davlat universiteti (Rossiya), M.Qo‘ziboyev
nomidagi Shimoliy Qozog‘iston universiteti (Qozog‘iston), L.Gumilyov nomidagi Yevrosiyo milliy universiteti
(Qozog‘iston), Ozarbayjon Fanlar akademiyasi Geografiya instituti (Ozarbayjon) hamda O‘zbekiston geografiya
jamiyati bilan hamkorlikda o‘tkazildi.

To‘plamdagi maqolalar tabiiy geografik tadgiqotlarda integratsiya jarayoni, iqtisodiy va ijtimoy geografik
tadqiqotlarda integratsiya, suv resurslarini tadqiq etishda fanlararo integratsiyaning ahamiyati, global iqlim o‘zgarishi
sharoitida integratsiyalashuv jarayoni, geodezik, kartografik va geoinformatsion tadgigotlarda integratsiya hamda
geografiya ta’limida integratsiya (o‘qitishning ilg‘or texnologiyalari) masalalariga bag‘ishlangan.

To‘plam tabiiy geografiya, geoekologiya va atrof muhitni muhofaza qilish, toponimika va geografik
terminshunoslik, igtisodiy va ijtimoiy geografiya, gidrologiya, iglimshunoslik, geodeziya, kartografiya, geografiya
o‘qitish metodikasi sohalari mutaxassislari, doktorantlari, magistrantlari, talabalari, shuningdek, zamonaviy geografiya
muammolari bilan giziquvchilar uchun mo‘ljallangan.

*Magqolalarning mazmuni, unda keltivilgan ma’lumotlar, fakt va ragamlar uchun mualliflar javobgardirlar.

Xalgaro ilmiy-amaliy konferensiya materiallari to ‘plami O zMU ilmiy-texnik Kengashi majlisida
muhokama qgilinib, nashrga tavsiya etilgan (2024-yil 27-sentabr, 9-sonli bayonnoma).



Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

UCHINCHI SEKSIYA.

SUV RESURSLARINI TADQIQ ETISHDA
FANLARARO INTEGRATSIYANING
AHAMIYATI

*hkkkhkkhkkikkrihkhkikhkkkhkhkkkikkhikkkhikkiihkikkiikkiiikkikx

TPETbHS CEKLIUSL.

SHAYEHUE MEXXIOPEIMETHOM
UHTET'PAIIMU B UCCIIEAOBAHHUH
BOJHbLIX PECYPCOB

Kk ok k kA khhhrhhhrhhhrhhhrhhhhrhrrrhhirhihr
THIRD SECTION.
THE SIGNIFICANCE OF

INTERPRODUCTIVE INTEGRATION
IN WATER RESEARCH



Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

Xukmartos ®@.X., Xaiinapos C.A., XukmatoB b.®.,
3usieB P.P., Jpaanacos H.b.
Hanmonaneueiii ynuBepcuteT ¥Y30ekucrana uMeHu Mup3o Yiryroeka,
TamxkeHT, Y30ekucrad
T'HJIPOJIOTUYECKHWHA PEXKUM M BOJHBIE PECYPCBI PEK BACCEMHA
3EPABIIAHA B YCJIOBUAX UBMEHEHUSA KIIMMATA
Armomauuﬂ. B pa60me np0u3eedena OYEHKU G6IUAHUA USMEHEHUA Kaumama Ha ZMOPOJZOZLWQCKMI‘Z
pesrscum — MHozojientHue KO]Z€6(1HM}Z, 6Hympueoéoeoe pacnpeéeﬂeﬂuﬂ, MAKCUMAJIbHblLE pacxoébz u, 6 yeiom,
Ha 6o0Hble pecypcel pex baccetina 3epa6maHa. Pacuemor no OYEHKE UBMEHEHUS Memeopol10cUHeCKUx
napamempoe 6blnoJjiHeHbl ons ()ny KAUMAamu4ecKux nepuodoe. Buissnenwr HEKOMOopble USMEHEHUS 68 pedtcume
memnepamypul 86030yxa u ammocghepHolx ocaokos. OyeHeno ux GIUAHUSL HA SUOPOI02ULECKULl PEXCUM PEK.
Ocoboe sHumanue yaefzeno eonpocam KOJIUYECMBEHHbIX OUYEHKU 600HbIX pecypcoe pexk usydaemoco
bacceiina.
Kntouesvle cnoea: pexu, peunoii cmox, 2UOpPOLOSUYECKUl PeHCUM, MAKCUMATbHbIE pacxoobl 800bl,
U3MEHeHUA Kiumama, B800HbIE Ppecypcol, OYeHKaA.
XuxkmaroB @.X., Xainapos C.A., XukmatoB b.®.,
3uses P.P., Dparanacos H.b.
UKJIUM V3T APUIIN INAPOUTHUJIA 3APA®IIIOH XAB3ACH JIAPEJIAPA
Ir'maAPOJIOI'K PEKUMU BA CYB PECYPCJIAPU
Mup3o ViyrGek Homuaaru Y36ekucTon MunIHii yHHBEPCHTETH,
TomwkeHT, Y36eKHCTOH
Annomauus. Taoxukomoa uxium yzeapuuwiuHune 3apa@uion xae3acu OapéiapuHune 2uopoaocux
pedxcumMu, Xycycau yaap OKUMUHUKHE UULIapapo mebdpaHuiy, uui 0a8omMuda makCUMIaGHUUU, MAKCUMAT C)8
capghnapu 6a ymyman cy8 pecypciapuea mavcupu oOaxonamean. Memeoponocux KammanuKiapHuHe
V3eapumunyu baxonauiea ouo XUcoOIauIap UKKU UKIUMUL 0aep YuyH amaied OWUpuiean. Xaseo xapopamu 6a
ammocghepa EsUHNAPU PeXCUMUOA AUPUM V32APUULIAD MABXHCYOIUSU AHUKIAHEAH. Ywby Y3eapuuiiaprure
dapénapnune 2UOPOIOSUK pedCUMUSA MAbCUPU OAXO0NAHSAH. Vpeaumaé’meaﬂ xaesa 0apénapuHumz cye
Pecypcaapuny MuKOopuil 6axonaut Macailaiapuea anioxuoa ymubop Kapamuieam.
Kanum cyznap: oapé, oapé oxumu, 2u0poiocux pexcum, MAaKcuma cye capaapu, ukium yseapuui,
cys pecypcaapu, baxonau.
Xikmatov F.X., Xaydarov S.A., Xikmatov B.F.,
Ziyayev R.R., Erlapasov N.B.
HYDROLOGICAL REGIME AND WATER RESOURCES OF RIVERS OF THE
ZERAFSHAN BASIN UNDER CLIMATE CHANGE
National University of Uzbekistan named after Mirzo Ulugbek,
Tashkent, Uzbekistan
Annotation. The work assessed the impact of climate change on the hydrological regime - long-term
fluctuations, intra-annual distributions, maximum flow rates and, in general, on the water resources of the rivers
of the Zeravshan basin. Calculations to assess changes in meteorological parameters were performed for two
climatic periods. Some changes in the regime of air temperature and precipitation were revealed. Their influence
on the hydrological regime of rivers is assessed. Particular attention is paid to the issues of quantitative
assessment of water resources of the rivers of the studied basin.
Key words: rivers, river flow, hydrological regime, maximum water flows, climate change, water
resources, assessment.

BBaenue. Ceromnsi, B yCIOBHSX HW3MEHEHHS KJIMMaTa, HCCIECIOBAHUE TUIPOJIOTHUECKOTO
pexuMa peK M OIEHKA HX BOJHBIX PECYpCOB HMMEET AaKTyaJlbHOE HAyYHO-TEOPETHUYECKOE U
MPUKIATHOE 3HA4YeHHE. PaccMOTpeHHe naHHOW MpoOJieMbl Ha TpUMEpe peKku 3epaBIlaH U €e
MIPUTOKOB OCOOCHHO BaXKHO. JTO OOBSCHSAETCS TEM, UTO B HACTOSAIIEE BPEMS BOJIHBIE PECYPCHI PEK
OacceiiHa 3epaBlllaHa yJOBJIETBOPSIET BCE HYXKIbl Ppa3IUYHBIX OTpaciell  SKOHOMHKH
Camapxkanpckoii, HaBoutickoit, J[>xuzakckoii, KamkagappruHckoii 1 yacTHuHO byxapckoii obmacreit
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V36ekucrana, a Takxke Corauiickoir oonactu Tamxukucrana. Eciu KOHKpeTH3UpoOBaTh Mpoodiiemy,
HBIHEIIHEE COCTOSIHUE U YCTOMYMBOE pa3BUTUE B IEPCHEKTUBE IIEPEYMCIICHHBIX BBIIIE
aJIMMHCTPAaTUBHBIX MOJPA3JIEICHUN JBYX COCEIHBIX TIOCYIapCTB, OMIPENENIAIOTCS MX BOJHBIMHU
pecypcamu.

OCHOBHOH HeJIBIO JTaHHOW pabOThl SBISAETCS OLEHKA BIUSHUS M3MEHEHUS KIMMaTHYECKUX
MapaMeTpoB — TEMIIEPATyphl BO3yXa U aTMOC(EpHBIX OCAIKOB HAa THUAPOJIIOTUYECKUN PEKUM U
BOJIHBIE PeCypCHI pek OacceiiHa 3epaBIiaHa.

B Oacceiine peku 3epaBliadH, OT Hayajla OpraHu3aldd THAPOMETEOPOIIOTHUECKUX
HaAOJIOACHUH 10 HACTOAIIEee BpeMsi, IEHCTBOBAIN 78 THAPOJIOTHUECKUX U 71 METeopOIOruyecKux
nyHKTOB HaOmrogeHuil. [Ipm orOope OMOPHBIX METEOPOJOTHYECKHX ITYHKTOB HAOMIOJACHUI U
TUJIPOJIOTUYECKUX CTBOPOB OCHOBHBIMU KPUTEPUSIMH SIBISUIMCH: PACHPEEIICHNUE UX TI0 TEPPUTOPUN
u3ydaemMoro ©OacceiilHa W 1O BBICOTHOMY TIOJIOKEHHUIO; HAJAEKHOCTb H3MEpPEHUH U
MPOJOIDKUTEILHOCTh HAOIIOIEHUH Hal THIPOMETEOPOIOTHIECKUMH AJIEMEHTaMH; caMOe TJIaBHOE -
€CTECTBEHHOCTh YCIOBUN (HOPMUPOBAHMSI CTOKA PEK.

Kak wm3BectHo [1, 2, 4-6, 10], TemmepaTrypa Bo3ayxa U arMocepHbBIC OCAIKU SBISIOTCS
OCHOBHBIMH METEOPOJIOTUYECKHUMH (HaKTOpaMH, BIUSAIOIMIMMUA Ha TUIAPOJIOTMYECKUN PEXUM U
BOJIHbIE pecypchl pek. B cBsi3u ¢ 3TuM, B paboTe M3y4eHbl BOIPOCHI UX M3MEHEHUS B YCIOBUSX
noterieHuss knumata. C 3Tod 1Lenbio Bech pacueTHbli mepuoxa (1960-2020 rr.) pasaeneH Ha
nepBbIit 6a3oBbril (ITBKII, 1961-1990 rr.) 1 Texymuit (1991-2020 rr.) KTuMaTH4ecKue NeprO/IbL.

Pesyabrarel M ux o0cyxnenue. OlLeHKa HM3MEHEHUS KIMMAaTUYECKUX [1apaMeTpoOB —
TEMIIepaTyphl BO3/lyXa U aTMOC(EPHBIX OCaJKOB ObLIa BBIIOJIHEHA C PUMEHEHHEM JIBYX CIIOCO00B: 1)
N0 OGHHBLIM OMOENbHLIX MEMeopoNoOUYeCKUX CmaHyull, 2) no OAHHbIM SPYNN MemeopolosUYecKUx
CMaHyui.

JlJis OlleHKM W3MEHEHHUsl TeMIlepaTyphbl BO3/lyXa B Y30eKHCTaHCKOW yacTu OacceiiHa ObLIU
WCIIOJIb30BaHbl JIaHHBIE 13 METEOpOJIOTHYECKUX CTaHIMUM, PACIOJIOKEHHBIE Ha W3y4aeMou
TEPPUTOPUH.

N3meHeHns aTMOCepHBIX 0Ca/IKOB, BBINABIINX Ha BHICOKOTOPHYIO U Y30€KHUCTAaHCKYIO YaCTH
Oacceiina peku 3epaBiaH 3a paccmarpuBaemblie kiuMatudeckue nepuossl (IIBKIT u TKIT) takske
OLIEHEHBI BBIIIEU3JIOKEHHBIMU CIIOCOOAMH.

B texymem knumarnyeckom nepuoje (TKII) Ha BBICOKOrOpHBIX METEOCTAHIIMSIX, TAKUX KaK
AH300ckuii nepean u IllaxpucrtaHckuil mepeBai, pacloyIOKEHHBIX B BepXHeHl dacTu OacceifHa
3epaBuiaHa HaAOJMIOJAeTCsl HEKOTOPOE YMEHBIIEHHME KOJMYecTBa OCaJKOB, a BO BCEX
HUKEPACIIONIOKEHHBIX ~ OTHOCUTEIIBHO  HHX  METEOCTaHIMSAX HMX  3HAauYeHus, HaoOopoT,
yBenuumuBarTcs. B Y30ekucraHckoil vactu OacceiiHa 3HaueHUs aTMOC(EpHBIX OCaIKOB Ha
METEOCTaHIUAX, paclojokeHHbIX Ha BbicoTax Oonee 500 M, B TKII Beime, uem B I1BKII, a Ha
HUKEPACIIOJIOKEHHBIX METEOIYHKTAaX, Ha000pOT, UX 3HAYEHMsI YMEHBIIAIOTCA. DTH PE3YIbTAaThl
comnocTtasiensl ¢ JanapiMu B.E.Uy6a (2001, 2007) 1 moka3aHo UX COOTBETCTBHUE.

Bormpocsl MHOTONIETHUX KOJIEOAHWN CTOKAa PACCMOTPEHBI Ha MPHMEpPE PEKH 3epaBilaH Ha
OCHOBE JIaHHBIX THAPOJIOrHueckux noctoB Jymynu, 3usButauH, HaBou n Xazapa, pacroioxKeHHbIX
no e€ JuMHe. AHalWU3 pe3yJbTaTOB pacueToB IMOKa3ajl, YTO Ha T'HApOJorndeckoM mocty Jymymu
1973 rox oramuaercs MHOroBoaHocThio (201,0 M3/c). C yuetom croka Maruannapeu (CymkuHa),
CpeAHUN TOJI0BOM pacxon  BOJABI, NOCTYNUBIIMK B  3TOM roay B  PaBarxomKuHCKUH
ruzpoysen, coctapmwi 209,6 M/c umm romoBoii 06beM cToka Obl1 paBeH 6,611-10° M. U3 sToro
00BeMa BOJIBI JIO THAPOIIOCTA SUSBUTINH JIOXOAHUT Beero b 43,7%, a 1o HaBou — 37,7%.

[Tpou3BeneH aHalU3 MEXIOJOBBIX KOJIEOAHUH CpPEeIHUX TOJOBBIX PacXoaoB Bojbl 11 pek
Cpennero 3epaBmiana 3a 60 netHuit nepuon (1961-2020 rr.). B 9 cnywasx u3 11, ypaBHeHHs
TpeHAa KoleOaHWii WMENTu TMOJIOKUTEIbHBIA 3HAK, a B OCTAIBHBIX JABYX — OTPHUIATEIBHBIN.
Haubonbime mpupocTbl CpeHUX TOAOBBIX PACXOJIOB BOJBI 3a YKa3aHHBIM pacyeTHBIN Mepuoj
Habmonamucs B Amankyrancae (AQ=0,352 wm%c), Kykcapaiicae (AQ=0,27 wm°/c), Maiinancae
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(AQ=0,324 M%/c) u Bernapcae (AQ=0,304 m%/c). CHIKeHNe 3HAUEHUI CPETHUX TOJOBBIX PACXOJIOB
BoJbI HaOMonanock B TycyHcae (AQ=-0,103 m%/c) u Axrenacae (AQ=-0,041 m/c).

N3yueHo BHYTPUIOJJOBOE PACHPEIEIEHUE FO0BOIO CTOKA PEK 110 MECSIIaM U CE30HaM Iojia Juis
BBIICTICHHBIX JBYX pacueTHbIX kimMatudeckux mepuogoB (IIBKII, TKII). ConocraBnenue
pE3yAbTATOB PACCUETOB MO3BOJIIIO OICHUTh HMX KOJIMYECTBEHHBbIC H3MEHEUs. BBIsBIEHO, 4TO B
VYpryrcae B TKII o0vem e€ croka mepuoma MonoBoabs (MapT-mai) otHocutTenabHO [IBKII
YMEHBIIUJICS, B TOXE BpPEMs, BO BCEX MeCAlaX MEXKECHHOro mepuona (Kpome IeKadps) CTOK
yBeIMUWIICS. AHAJIOTMYHAsi CHUTyallusi HabOmogaeTcss B AMaHKyTaHcae. DBbIsSBIEHBI Takke
M3MEHEHHS BO BHYTPUTOJIOBOM DAacIpelesieHHH CTOKa peK Mo ce3oHaMm roja. Hampumep, o0bem
BECEHHOTO CTOKa B Ypryrcae Owu1 pasen 7,63-10° M (63,3 %) B IIBKII, a 8 TKIT — 7,15-10° m®
(55,5 %), To ectb ymenbnics. Takas KapTUHA IOBTOPsIETCS B AMaHKyTaHCae.

[TaBoaku Ha pekax BBICOKOTOpPHOM yacTu OacceiiHa 3epaBiIaHa MOTyT HaOIIOJAThCS TMPU
WHTEHCUBHOM TAasHUU CHEXHOTO IMOKpPOBAa W JICHUKOB B pe3yJbTaTe€ PE3KOrO IOBBIIICHUS
TEMIIEpaTypbl BO3JyXa WJIM 32 CUET BBINAJCHUS JTUBHEBBIX OCaAKoB. JlJis ManmbIx peKk U caeB
Cpennero 3epaBillaHa XapaKTepHbl OCEHHHWE M paHHUE BECEHHUE MaBoiaku. Eciam s pexu
3epaBlIaH xapaKTepHa OCEHHE-3UMHSS MEKEHb, a Ha €€ MaJIbIX MPUTOKAX, (HOPMHUPYIOIIUXCS Ha
TeppuTopun Y30eKucTaHa, HaOIF01aeTCs ITUTENIbHAS JICTHE-0OCCHHE-3UMHSIS MexeHb [4, 10].

B pabote Bompochl cMmelieHrs CpoKOB Havala, KOHIIa U 001el IPOoA0IKUTEIHbHOCTH TIepruoia
MOJIOBOJIbS, @ TAaK)K€ MaKCUMaJIbHBIX PAacXOJ0B BOJIbI PACCMOTPEHBI HAa MpPUMEPE PeKH 3epaBIllaH
(Aymynu). C 3Tol 1enbio, 00U psii TUAPOIOTHUECKUX HAONIOIEHUIN pa3eNieH Ha CIeIyIoUHil
TPH pacueTHBIX Meprona: 1) yciaoBHBINM ecTecTBeHHBIN Kmumatndeckuid nepuon (YEKIIL, 1931-1960
IT.); 2) mnepBblii 0azoBblii knumatuueckuit nepuox (IIBKIL, 1961-1990 rr.); 3) Tekymmii
knmuMatuaeckuii mepuon (TKII, 1991-2020 rr.). [ns KakIoro pacyeTHOro Meproja Obun
BBIUMCJICHBl CpPEAHHE CYTOYHBIE PAcXOJbl BOJABI 32 MHOTOJETHE M Ha HMX OCHOBE IMOCTPOCHBI
COBMECTHBIE T'OJIOBBIC THAPOTPadBl, C MOMOIIBIO KOTOPHIX OMPEICIICHb OCHOBHBIE M3MEHEHUS B
3J€MEHTaX MOJOBO/IbS.

Opnoit u3 Hambojee OTBETCTBEHHBIX 3aJad TUIAPOJIOTMYECKUX pacyeToB SBISETCS
oTmpesieNiecHue BEIMYMHBI MAaKCUMANbHBIX PACXOJOB BOJABI. JTO CBSI3aHO C TEM, YTO Ha peKax
MPUXOAUTCS MPOEKTHUPOBATh COTHU U THICSYM MOCTOBBIX MEPEXO0J0B, OTBEPCTHUI BOJIOBBITYCKHBIX
COOPY>KE€HUM, TUIPOTEXHUYECKUX TUIOTHH, JTUHUN dJIEKTpornepenad Haal HUMHU U apyrue. OObIYHO
MaKCHUMaJbHbIE PacXoJbl BOJbI HAOMIOAIOTCS B MEPHOJBI MOJOBObLS UM MaBojaka. [Ipoussenen
aHAJIN3 CPEIHUX /AT CPOKOB MPOXOKIACHUS MAKCUMAIBHBIX PACXOJ0B BOJABI B TIEPHO/] MOJOBOIbS
COTJIACHO PACYETHBIM KIMMAaTHYECKUM TiepuojaM. BbIABIEHB KOIWYECTBEHHBIE W3MEHEHUS
MaKCHUMaJIbHBIX PaCcX0JI0B BOJIBI TIEPHO/IA TIOJIOBOBS U CMEIICHHUSI CPOKOB MX MTPOX 0K ICHHUSL.

OrneHeHbl BOJIHBIE pecypchl pek OacceiiHa 3epaBmrana. C 3TON IeNbl0 MEPBOHAYATBHO OBLIH
OLICHEHBbI BOJHBIE PECYpPCHl peK, oOpasyromuxcsi B ee ropHoil 4dactu. CoriacHo pe3ylbTaToB
pacueToB, CymMMa CPEIHUX MHOTOJIETHHUX PAacXOJIOB BOJbI, (POPMUPYIOLIUXCS B  BBICOKOTOPHOM
yacTH OacceifHa peku 3epaBIllaH M MOCTYIMAIINX B Mpeaebl Y30eKkucTana cocrtabiser 163 m/c, a
CpeIHUil MHOTOJIETHUI 00BEM CTOKa paBeH 5,141 kM°. VI3 9T0ii BeTHUMHBI 00beMa CTOKA Ha JOJTIO
pexu 3epasmiad ([Jymymn) npuxomutcs 95,1%, a Ha pexy Maruangapss - 4,9%.

Bonubsie pecypcsl pexk CpenHero 3epaBliaHa OLICHMBAJIUCh NYT€M pa3elieHus HX Ha
rugpoMeTpudeckn ui3ydennsie (221,1:10% M%) m rumpomerpmueckn memsyuennmsie (69,1-10° wmP)
pexu. x cymma, T.e. cpeHUIl MHOTOJETHHI 00beM cToka pek CpemHero 3epaBillaHa COCTABIISET
290-10° m3. B memom, cyMMapHBI# cpeHHiT MHOTOJIETHHIT 00BEM CTOKA pek Oacceiina 3epaBiIaHa
cocrasisier 5,431-10° v°.

BobiBoabI:

1. IlpousBeneHa oleHKa M3MEHEHHUS TEMIIepaTyphl BO3/yXa M aTMOC(EpPHBIX OCaTKOB B
OacceitHe peku 3epaBllaH C MCIOJB30BAaHHEM CIMOCOOOB: 1) TO JaHHBIM  OTHETBHBIX
METEOPOJIOTUYECKUX CTaHIUI; 2) MO JaHHBIM TPYII METEOPOJOTHYECKHX CTaHIMH. BBISIBIEHO
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TIOBBIIIEHNE TEMIIEPaTyphl BO3IyXa KaK B BHICOKOrOpHOit yactu (mmo 1-croco6y Ha 0,43 °C, a mo 2-
crioco6y Ha 0,40 °C), Tak u Ha Teppuropuu Cpennero 3epapmiana (o 1-crioco6y Ha 0,74 °C, a mo 2-
crioco6y Ha 0,88 °C);

2. YBenuyeHue ciosi aTMOC(HEpHBIX OCagKOB MO 1-crocoOy i BBICOKOTOPHOM dYacTu
cocTaBuio B cpenHeM 7,4 mm, a uid CpenHero 3epaBlliaHa BBISBJIECHO €r0 yMEHbILIEHUE Ha 2,1 MMm.
Pe3ynbTraTthl OLIGHKM HM3MEHEHUS aTMOC(EpHBIX OCaIKOB IO 2-cnocol0y MoKa3alid, 4YTO B
BBICOKOTOpHOW yacTu OacceifHa Ha Oonpimmx BbicoTax B TKII ocaaku yMmeHbInaioTcsi, a Ha ee
OTHOCHUTENIbHO HU3KHX BbICOTaX, HA0OOPOT, YBETUUMBAIOTCS. AHAJIOTMYHAs KapTHUHA HAOII0aeTCs
B Cpennem 3epaBliaHe;

3. H3ydeHue MHOTOJETHHX KOJIeOaHMI CTOKa pPEKU 3epaBllaH HAa OCHOBE JIaHHBIX
rugpojorndeckux nocroB Jymymu, 3ussurauH, HaBom u Xazapa mnokasano, 4To JaHHbIE
ruzapornocTta Jlynynu xapakTepus3yeT eCTECTBEHHBIH pekHuM KoseOaHusi croka pexkud. Hauunas c
BOJIOPACIIPEACIIUTEIBHOIO COOpYKeHHss PaBarxomka [0 caMOro HWXKHEro nocra Xasapa
HaOII0/1aeTCsl YCUIIEHHOE aHTPOIIOT€HHOE BO3/ICICTBHE HA €€ BOJHBINA PEKUM;

4. B pe3ynprare M3ydeHHs BHYTPUIOJOBOTO pAaClpelesieHHs CTOKAa PEK BBISBICHO, YTO Ha
MaibIX pekax OacceiiHa 3epaBmiana B Ypryrcae B TKII o6bem cToka mepuoja moaoBoabs (Mapt-
Mail) ymenbiuics otHocutesnbHO [IBKII, B Toke BpeMs, BO BceXx MecsAlax MEXEHHOIo Mepuoja
(xpoMe exalpsi) BEMUYMHBI CTOKA YBEIUYUIKCE;

5. Cymma cpeTHUX MHOTOJIETHUX PAacXOJIOB BOJIbI, (POPMHUPYIOIIUXCS B BRICOKOTOPHOM 4acTh
Gacceifna pexn 3epaBmaH M TOCTYNAIOIMX B Hpejensl YsOekucrana coctaBnser 163 m%/c, a
CpeIHHI MHOTOJIETHHH 00beM cToKa paBeH 5,141skm°. Boxmbie pecypesl pek Cpeanero 3epapinana
OLIGHMBATNCH IIyTeéM pa3jelieHHs HX Ha TuapoMmerpuueckd usydensele (221,1-10° M%) m
runpoMeTpudeckn Hemsydenusle (69,1:10° M%) pexm. Ux cymma cocraBmser 290-10° 3.
CyMMapHEHIif cpeIHHil MHOTOJIETHHIT 00BeM CTOKa pek Gacceiina 3epamana coctapiser 5,431-10°
Mo,
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G*‘aniyev Shaxob Rabimkulovich, Shirinboyev Dilmuhammad Nuraliyevich,
Nurliboyev Husan Xolbek o‘g¢li, Xaitova Jasmina Aziz gizi,
Samargand davlat universiteti Geologiya va gidrometeorologiya kafedrasi dotsenti, Samargand,
O°zbekiston, e-mail: shaxobganiyev88@gmail.com
DARYOLAR OQIMINING YILLARARO TEBRANISHI
(Omongqgo‘tonsoy misolida)

Annotatsiya: maqolada O‘rta Zarafshon havzasidagi Omongo tonsoy ogimining yil davomida
tagsimlanishidagi o ‘zgarishlari ko ‘rib chigilgan. Shu magsadda, tadqgiqot obyekti sifatida tanlab olingan
Omongo ‘tonsoyda kuzatilgan o ‘rtacha oylik va yillik suv sarflari ma’lumotlaridan foydalanilgan. Natijada,
Omonqo ‘tonsoy oqimining o ‘rtacha ko ‘p yillik va oylik o ‘zgarishlari tahlil gilingan.

Kalit so‘zlar: daryo, daryo ogimi, yil davomida tagsimlanishi, yog ‘in, zondlash, eng ko ‘p ogimli.

I'anues LI.P., HInpunooes /I.H., Hypau6oes X.H., Xautona 7K.A.,

JIOLIEHT Kadeapbl Te0JIOTHH U THApoMeTeoposiornd CaMapKaHACKOTO rOCYAapCTBEHHOTO
yuuBepcureTa, Camapkann, Y30ekuctan, e-mail: shaxobganiyev88@gmail.com
MEXI'OJOBOE KOJIEBAHUE PEYUHOI'O CTOKA (Ha npuMepn AMaHKyTaHcai)

Aunomamm: 6 cmanve paccmompeHbl USMEHEHUS 6 pacnpedefzenuu cmoka AmaHKymchaﬁ 6
bacceiine Cpednezo 3epaguwarna 6 meuenue 2ooa. [[isi 5mo2o Obliu UCNOAb308AHbI CPEOHEMECAYHBIE U
20008ble danHble 8000nompedaenus, Habawoaemvie 8 AMAHKYmMAaHcal, 6blOPAHHOM 6 Kayecmee 0Ovbekma
uccneoosanusi. B pesyiomame OvlU npoaHaiu3upoeaHsl cpeOHue MHO2ONIeMHUe U MecA4Hble USMEHEHUA
cmoka Amankymaucatl.

Kniouesvle cnosa: pexa, peuHou CcmoK, 200080e pacnpedeiienue, O0CAOKU, 30HOUPOBAHUE,
MAKCUMATIbHBIU CINOK.

Ganiev Sh.R., Shirinboev D.N., Nurliboyev H.N., Khaitova J.A.,
Docent of geology and hydrometeorology at Samarkand State University, Samarkand, Uzbekistan,
e-mail: shaxobganiyev88@gmail.com
INTERANNUAL VARIATION OF RIVER FLOW (Case Study of Amankutansay)

Abstract: This article examines the changes in the flow of the Amankutansay River, located in the
Middle Zerafshan Basin, throughout the year. The study is based on the analysis of average monthly and
annual water discharge data observed in Amankutansay. As a result, the long-term and monthly variations of
the Amankutansay River’s flow were analyzed to evaluate how the flow fluctuates over the years. The
research considers factors such as precipitation, monitoring data, and the river's peak flow periods.

Keywords: river, river flow, annual distribution, precipitation, monitoring, peak flow.

Kirish. Mamlakatimiz igtisodiyotining turli tarmoglarida foydalaniladigan hamda ekin
maydonlarini sug‘orishda ishlatiladigan suvning asosiy qismi qo‘shni davlatlar, ya’ni Qirg"iziston
va Tojikiston respublikalari hududidan boshlanuvchi transchegaraviy daryolar hisobiga to‘g‘ri
keladi [1, 2, 3]. Bu holat O‘zbekison Respublikasi hududida shakllanadigan mahalliy suv
resurslarining yil davomida tagsimlanishini o‘rganishni va ulardan tegishli tashkiliy xulosalar
chiqarishni taqozo etadi. Bu borada, O‘rta Zarafshon havzasi va Samarqand viloyati uchun muhim
ahamiyatga ega bo‘lgan Omongqo‘tonsoy misolida o‘rganish yanada dolzarb ahamiyat kasb etadi.

Omongo‘ton qishlog‘i Samargand viloyatining Urgut tumanida joylashgan bo‘lib,
Samargand va Qashgadaryo viloyatlarini bog‘lovchi Taxtigaracha dovoni orgali o‘tadigan
avtomobil yo‘li yogasida joylashgan. Chagilkalon va Qoratepa tog‘larini ajratib turadigan chegara
hududining balandligi 2000 metrgacha yetadi va shu balandlikdan boshlanadigan soy
“Omongqo‘tonsoy” nomi bilan ataladi. Soyning uzunligi 29 km bo‘lib, havzasining maydoni 57,8
km? dir [4]. Omongo‘tonsoy havzasi Samargand viloyatidagi eng ko‘p atmosfera yog‘inlari
yog‘adigan joy bo‘lgani uchun daryo o‘zanida doimiy suv ogimi kuzatiladi [5]. Daryo asosan
yomg‘ir va mavsumiy gor hamda yer osti suvlari bilan oziglanadi. Jala yomg‘irlarining asosiy
ogimi bahor oylariga to‘g‘ri keladi va bu ba’zan sel — toshqginlarini keltirib chigaradi.
Omongo‘tonsoy o‘ndan ortiq katta-kichik irmoglarga ega bo‘lib irmoglari Tillasoy, Qumbelsoy,
Konsoy, Toklisoy, Mulatsoy, Shirogbuloq (Sharrakbulog), Bulbulzorsoy, Qayrog‘ochsoy,
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Maydonsoy, Shohoksoy (Jiydalisoy), Yo‘lsoy, Qaflatunsoy (Qoflotunsoy), Tersaksoy, Qo‘zichisoy,
Sevazsoy deb nomlanadi va bu irmoglar Omongo‘tonsoyning doimiy suv bilan ta’minlaydi.
Chagilkalon tog‘ining g‘arbiy, shamolga ro‘para yonbag‘rida Samargand viloyatining eng yirik
sun’iy (antropogen) o‘rmonlaridan biri joylashgan [4, 5, 6]. Omongo‘tonsoyning o‘rtacha ko‘p
yillik suv sarfi 0,899 m®/sek ga

Omongo‘tonsoyning ko‘p yillik o‘rtacha oqimining tebranishiga e’tibor bersak, eng ko‘p
suvli yillar 1969, 1993, 2005 va 2019 yillarda kuzatilgan (1-rasm). Ushbu yillarda kuzatilgan suv
sarflari mos ravishda 2,07 m®s, 1.97 m¥s, 1.99 m®/s va 1,93 m%/s ni tashkil etganligini ko‘rishimiz
mumkin. Soyning ogimi ko‘p bo‘lgan yillari atmosfera yog‘inlari, bug‘lanish jadalligiga nisbatan
bir necha marta yuqori bo‘lgan. Omongo‘tonsoy mavsumiy yomg‘ir, gor suvlaridan to‘yinuvchi
daryolar tipiga kiradi. Soyda ko‘p suvli yillari atmosfera yog‘inlarining ko‘p yillik o‘rtacha
meyoriga nisbatan ortigcha migdorda yog‘ishi bilan izohlanadi. Omongo‘tonsoyni ko‘p vyillik suv
sarfini tahlil gilish natijasida

Q, m¥/s Q, m¥/s
2,5 A 8
i 5,85
2 6 4,92
1,5 - 4 3,88
31
1 A 2,28
0,5 2 0,828
o i 0,538 0,478 0,445 0,223 0,286 0,29
0 0

1959 1966 1973 1980 1987 1994 2001 2008 2015 2022 T  \, v v vEVIIVIEIEX X XTI X
1-rasm. Omonqo ‘tonsoyning o ‘rtacha ko ‘p yillik va oylik
suv sarflarining yillararo tebranishi

ma’lum bo‘ldiki, kam suvli yillar 1986, 2008 va 2015 yillarga to‘g‘ri keladi (Eng ko‘p yillik va eng
kam vyillik suv sarflari o‘rtasidagi farq 1,83 m®/s gacha kuzatildi). Ushbu kam suvli yillarda mos
ravishda o‘rtacha suv sarfi 0,24 m3/s, 0,346 m%s va 0,385 m®/s miqdorda kuzatilgan. Kam suvli
yillarda suv miqgdorining kam bo‘lishiga asosan atmosfera yog‘inlarining daryo havzasiga kam
yog‘ishi va havo haroratining shu hudud uchun yugqori giymatlari kuzatilishi bilan bog‘lig. Masalan
quyida (1-rasmda) Omonqo‘tonsoyning ko‘p suvli yillardan biri, tahlili shuni ko‘rsatadiki 2019 yil
uchun tuzilgan grafikda to‘linsuv davridagi kuzatilgan eng ko‘p suv sarfi may oyida 5,85 m®/s ni,
eng kam suv sarfi oktabr oyiga tog‘ri kelib 0,223 m?/s ni tashkil etgan. Ushbu yilning ko*p suvli yil
bo‘lishiga sabab atmosfera yog‘inlarining meyoridan nisbatan ko‘p tushushi va o‘rtacha havo
haroratining meyorda bo‘lganligi bilan bog‘lig. Omongo*‘tonsoyning 2019 yilgi suv sarflariga nazar
tashlasak, unda ikki davrni ajratish mumkin. Birinchi davr to‘linsuv davri bo‘lib, yanvar oyidan
iyun oyigacha bo‘lgan davrni oz ichiga olsa, ikkinchi davr kam suvli davr bo‘lib, iyul oyidan
noyabr oyining oxirigacha bo‘lgan davrni oz ichiga olgan. Demak, to‘lin suv davri besh oy davom
etgan bo‘lsa, kam suvli davr esa olti oy davom etgan. Suv sarflari yil davomida bir xil
tagsimlanmagan bahor oylarida suv sarfining ko‘payishi jala yog‘inlari va qorning erishi bilan
bog‘liq bo‘lsa, yoz oylarida suv sarfining kamligiga asosiy sabab, yuqorida aytib o‘tganimizdek
atmosfera yog‘inlarining kamligi, bug‘lanish miqdorining ko‘pligi bilan izohlanadi. Bundan
tashgari yoz va kuz faslida aholini xo‘jalik magsadlarida suvga bo‘lgan ehtiyoji ortib borishi, soy
suvlarini aholi tomonidan tagsimlanishi daryo o‘zanida suvning keskin kamayishi kuzatiladi.

Xulosa. Omongqo‘tonsoyning kopyillik ogimi tahlil gilinganda nisbatan daryoda ogimning
nisbatan ortganligi kuzatildi. Omongo‘ton havzasida aholi sonining oshishi, togoldi, tog® va
yaylovlarning o‘zlashtirilishi natijasida suvga bo‘lgan talabning ortib borishi asnosida, havzadagi
suv resurslaridan samarali foydalanishni imkoniyatlarini oshirish. Soydagi suv tagsimotini tartibga
solish. Bundan tashqgari, Omongo‘tonsoyning giyalik va suv ogimi tezligini hisobiga kichik GES lar
qurush imkoniyatlari mavjud.
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Toshkent, O‘zbekiston, e-mail: ssarkorbek@gmail.com
PISKOM HAVZASINING MORFOLOGIK KO‘RSATKICHLARINI GAT
DASTURLARI YORDAMIDA ANIQLASH

Annotatsiya: maqgolada Piskom daryo havzasining morfologik ko ‘rsatkichlari GAT dasturlari
yordamida hisoblangan. Piskom daryo havzasining balandlik mintagalariga ajratib chigilganida 3201-3400
m oralig i eng katta maydonni egallashi aniglandi. Mazkur hudud havzada shakllangan muzliklarning til
gismiga to‘g‘ri keladi. Bundan tashqari ishda havzani o‘rab turgan tog‘ tizmalarining yonbag ir
eksozitsiyalari hamda qgiyaliklari o ‘rganilgan.

Kalit so‘zlar: Daryo havzasi, morfologiya, GAT, relyef, giyalik, yonbag ‘ir, balandlik mintagalari,
Arc GIS Pro.

Cysonkyaos Capkopbex Canxap yriu
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Wuctutyta reonoruu u reopusuku nmenun X.M.AOaynnaesa,
Tamkent, Y36ekucran, ssarkorbek@gmail.com
ONPEJEJEHUE MOP®OJOTIMYECKUX MMOKA3ATEJIEH BACCEMHA
ITMCKOM C IIOMOIIBIO I'MC
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Annomauyus: B cmamve ¢ nomowwio npoepamm GAT paccuumanvl mopghonocuueckue nokazamenu
baccetina pexu Ilckem. Ilpu paszoenenuu baccetina pexu Ilckem Ha 8blcOmHble 30HbI BbIACHULOCH, YMO
Hauboavuyo niowads 3anumaem ouanazon 3201-3400 m. Sma obracms coomeemcmeyem A3bIK080U Hacmu
Jzednukoe, 06]90306(16WM.XC}1 6 KomJioBUuHe. KpOMe moeo, 6 pa6ome OvbLIu U3Yy4eHbl CKIOHOBble 3DO3UU U
CKJIOHbL 20PHBIX XPeOMO8, OKPYHCAOWUX OAccelit.

Knroueswvle cnosa: dacceiin pexu, mopgonocus, I'UC, perved, ckion, ykioH, 30usl evicom, ArcGIS
Pro.

Suvankulov Sarkorbek Sanjar ugli
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DETERMINATION OF THE MORPHOLOGICAL INDICATORS OF THE PISKOM
BASIN WITH THE HELP OF GIS

In article, morphological indicators of the Pskem River Basin were calculated using a GIS program.
When dividing the Pskem basin into elevation zones, it was found that the elevation range of 3201-3400
meters occupies the largest area. This area corresponds to the lingual part of the glaciers formed in the
basin. Moreover, the slope erosion and slopes of the mountain ranges surrounding the basin were studied in
the work.

Keywords: River basin, morphology, GIS, relief, slope, hill, elevation zones, ArcGIS Pro.

Kirish. Daryo havzalari relyefining kelib chigishida, bir vaqtning o‘zida, yerning ichki
(endogen) va tashqgi kuchlari (ekzogen) gatnashadi. Bundan tashgari, relyefning kelib chigishida
Yerning tortishish kuchi natijasida sodir bo‘layotgan gravatatsion kuchlar gatnashadi. Shuning
uchun geomorfologik tadgigotlar olib borishda umumiy yer fanlaridan foydalaniladi.

Asosiy gism. Piskom havzasi G‘arbiy Tyon Shon tizmasining tarmoglari hisoblangan
Piskom, Maydontol hamda Ugom tog* tizmalarining yon bag‘irlarida hosil bo‘lgan soy suvlaridan
hosil bo‘ladi [1]. Mazkur havzaning umumiy maydoni F=2540 km? ni tashkil etadi [2].

Daichi nomi bilan atalgan ALOS (Advenced Land Observing Satellite) Suniy yo‘ldoshi
ma’lumotlar bazasidan Piskom havzasi joylashgan hududning ragamli balandlik modeli yuklab
olindi. Ushbu ma’lumotlardan foydalangan holda Piskom havzasining balandliklari aks etgan
xaritasi yaratildi (1-rasm).
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1-rasm. Piskom havzasining relyef xaritasi
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Piskom havzasining shimoliy-sharqiy qgismlari baland qoyalardan iborat bo‘lib, janubiy—
g‘arbiy yo‘nalish tomon pastlab boradi. Bunga mos ravishda havzada shakllanadigan daryo va
soylarning oqimi ham shu yo‘nalishda davom etadi. O‘rganilayotgan hududning eng baland
nuqtasining dengiz sathidan mutloq balandligi H = 4346 metrni tashil etadi.
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2-rasm. Piskom havzasining turli balandliklarda tagsimlanishi
Daryo havzalarining joylashgan balandligi ortib borishi bilan ushbu hududning tabiiy
geografik omillari ham o’zgarib boradi. Mazkur o’zgarishlar daryolarning gidrologik rejimiga ham

0’z ta’sirini o’tkazadi. Shu boisdan havzalarining gipsografik egri chizig’i yaratildi.
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3-rasm. Piskom havzasining turli balandliklarda tagsimlanishi
Tadgigot olib borilayotgan daryo havzasi maydonining balandlik intervallari turlicha
tagsimlangan. Bunga uning relyefi hamda joylashuv ekspozitsiyalari sabab bo’ladi. Yuqoridagi
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grafikda daryo havzasining har 200 m balandlik oraliglarida mavjud bo’lgan maydonlari keltirilgan.
Ushbu balandlik intervallarining 3201-2400 m oralig’ida F = 294 km? maydon shakallangan bo’lib,
mazkur giymat balandlik intervallari orasida eng katta zona hisoblanadi. Mazkur balandlik
mintagasi umumiy havza maydonining 11,5 % ini tashkil giladi.
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4-rasm. Piskom havzasining yonbag‘ir xaritasi
Daryolar havzalarida qor va muzliklarning uzog muddat saglanib qolishiga havzaning
dengiz sathidan mutlag balandligi 3000 metrdan yugorida bo‘lishi muhim ahamiyat kasb etadi [3].
Bundan tashgari muzliklarning qaysi yonbag‘irlarda shakllanganligi e’tiborli jihatlardan
hisoblanadi. Chunki quyosh radiatsiyasiga to‘g‘ridan—to‘g‘ri joylashgan yonbag‘irda qor va
muzliklarning erish jadalligi ortadi.
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5-rasm. Piskom havzasi yonbag‘irlarining yo‘nalishi
Piskom havzasi yonbag‘irlari Arc GIS Pro dasturi yordamida hisoblandi. Bunga ko‘ra
havzaning g‘arbiy yonbag‘ri qolgan yo‘nalishdagi yonbag‘irlarga nisbatan foiz ulushi kattarog.
Hisoblash natijalariga ko‘ra mazkur yo‘nalishdagi yonbag‘ir umumiy havzaga nisbatan 13,8 % ni
tashkil etadi.
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Daryo havzalarining suv to‘plash gismida qgiyaliklarning ahamiyati katta. Bunga sabab,
havzada to‘plangan qor massasi 17 % dan yugori bo‘lgan giyalikda ko‘chki hosil gilishi mumkin
[4]. Atmosfera yog‘inlari yoki qorning jadal erishi natijasida suvga to‘yingan tuproq gatlamida ham
ayrim nishabliklarda tuproq ko‘chish xavfi ortadi.

' .t T s e 1—.-—i _‘ :”’W di‘ - -

4!‘{0“

I5N

5N AN ar

an

ALVSS'N

41950N

- - 1
b -
Y =
1
5 -
v | =1
Kilometers ]
05t 0% ST NrOt NrSY APIUe o se roracrt Jovest JOSOE  0rASE T1°E 48] + JTI0E  1TNT N e Vst

6-rasm. Piskom havzasining giyaliklar xaritasi
Piskom daryosi havzasini o‘rab turgan tog‘ tizmalariga yagin hududlarda nishablik ortib
borishini, soylaning quyilishi tomon ushbu giymat kamayib borishini yuqoridagi xaritada ko‘rish
mumekin.
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Mazkur daryo havzasi baland cho‘qgilardan iborat bo‘lganligi bois nishabliklarning yuqori
giymatlari yetarli darajada kuzatiladi. Havzada 27-37° nishablik oralig‘i eng katta miqdorga ega.
Ushbu giymat umumiy havzaning 31 foizini tashkil giladi. Bu esa havzada qor va tuprog ko‘chkilari
sodir bo‘lishi entimolini oshiradi.

Olingan natijalarni tahlil gilgan holda quyidagi xulosalarga kelish mumkin.

Piskom havzasining yaratilgan ragamli balandlik xaritasiga ko‘ra hududning eng baland
nuqtasi H=4346 metrga teng ekanligi aniglandi.

Piskom daryo havzasining maydonlari har 200 m balandlik intervallariga ajratilgan holda
hisoblandi. Ushbu balandlik intervallarining 3201-2400 m oralig’ida F = 294 km? maydon
shakllangan bo’lib, mazkur maydon balandlik intervallari orasida eng katta hudud ekanligi
aniglandi. Havzaning eng baland balandlik mintagasi hisoblangan H=4201-4346 metr oralig‘ida eng
kichik maydon F=1,3 km? shakllangani hisob ishlarida ma’lum bo‘ldi.

Piskom havzasining g‘arbiy yonbag‘ri qolgan ekspozitsiyalarga nisbatan ko‘proq ulushga
ega. Qor va muzlilarning uzoq vaqt saglanib qolishiga zamin hozirlaydigan shimoy yonbag‘ir esa
umumiy giymatning 11,7 % ini tashkil etadi.

Yugorida olib borilgan tadgigot ishlari kelgusida Piskom havzasida amalga oshiriladigan
ilmiy va amaliy tadqgigotlarda hududning morfologik ko‘rsatkichlarini baholashda muhim
ahamiyatga ega.
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3HAYEHUE BOJAHBIX PECYPCOB U POJIb MEXJIUCHHUIIJIMHAPHBIX
UCCJIEJOBAHUM

Annomauusa. Boouvie pecypcol ueparom Kiouegyio poib 6 IKOCUCHEMAX, IKOHOMUKE U COYUATLHOU
cpepe, oxasvieas 3nHauumMenvHoOe GIUAHUE HA YCMOUHYUBOCMb OKpydcalowel cpedvl u Oaazononydue
obwecmea. Tpaduyuonnvie uccne008aHUsl BOOHBIX CUCMEM, NPOBOOUMbBIE 8 PAMKAX OOHOU OUCYUNTUHDL,
4ACNO He YUUMBIBAIOM CLONCHbIE B3AUMOOCUCNBUS MENCOY NPUPOOHBIMU U COYUATLHBIMU NPOYECCamu, Ymo
o2panuyueaem B03MONCHOCMU OAs  IPPEKMuUsHo20 yYnpaeienus 600HbIMU pecypcamu. B cmamve
Paccmampuaemcs 8adCHOCMb MeHCOUCYUNTUHAPHBIX UCCIe008aHUL, KOMOpble UHMeZPUpYyIom 3HAHUS U3
9KON02UU, 2UOPOO2UU, KIUMAMONO2UU U COYUANbHBIX HAYK Ol Oojee NONHO20 NOHUMAHUSA 8030elicmeus
UBMEHEeHUs KIUMama u 4eno8edecKkoll 0esmelbHOCmU HA 80OHble dKocucmemvl. [Ipusoosamcs npumepvl
YVCRewH Ol — unmezpayuy  OGHHLIX U3  PA3IUYHLIX  OUCYUNIUH, YMO Cchocobcmeyem — paspabomke
UHHOBAYUOHHBIX U YCMOUYUBLIX peuleHull O COXPAHeHUs 600HbIX pecypcos. Takoice obcyrcoaromes
OCHOBHbIE 6bI308bl, C KOMOPLIMU CMATKUBAIOMCS MENCOUCYUNTUHAPHBIE UCCIe008aHUSA, U NPeOdNa2aiomcsl
PpeKomeHOayuu no yCuneHuio ux dQ@PexmueHocmu.
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SUV RESURSLARINING AHAMIYATI VA FANLARARO
TADQIQOTLARNING ROLI

Annotatsiya. Suv resurslari ekotizimlar, igtisodiyot va ijtimoiy sohada muhim rol o'ynaydi,
atrof-muhit barqgarorligi va jamiyat farovonligiga sezilarli ta'sir ko'rsatadi. Xuddi shu fan bo'yicha
olib borilgan an'anaviy suv tizimlari tadgiqotlari ko'pincha tabiiy va ijtimoiy jarayonlar o'rtasidagi
murakkab o'zaro ta'sirlarni hisobga olmaydi, bu esa suvni samarali boshgarish imkoniyatlarini
cheklaydi. Magolada iglim o'zgarishi va inson faoliyatining suv ekotizimlariga ta'sirini to'ligroq
tushunish uchun ekologiya, gidrologiya, iglimshunoslik va ijtimoiy fanlar bilimlarini birlashtirgan
fanlararo tadgigotlarning ahamiyati ko'rib chigiladi. Suv resurslarini tejash uchun innovatsion va
bargaror echimlarni ishlab chigishga yordam beradigan turli fanlardan ma'lumotlarni
muvaffagiyatli birlashtirish misollari keltirilgan. Suv resurslarini tejash uchun innovatsion va
bargaror echimlarni ishlab chigishga yordam beradigan turli fanlardan ma'lumotlarni
muvaffagiyatli birlashtirish misollari keltirilgan. Shuningdek, fanlararo tadgigotlar duch keladigan
asosiy muammolar muhokama gilinadi va ularning samaradorligini oshirish bo'yicha tavsiyalar
beriladi.

Kalit so'zlar: suv resurslari, Fanlararo tadqgigotlar, ekotizim barqgarorligi, iglim o'zgarishi,
Gidrologiya, suv tizimlari ekologiyasi, suvni boshgarish.
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THE IMPORTANCE OF WATER RESOURCES AND THE ROLE OF
INTERDISCIPLINARY RESEARCH

Annotation. Water resources play a key role in ecosystems, the economy and the social sphere,
having a significant impact on environmental sustainability and the well-being of society. Traditional studies
of water systems conducted within the same discipline often do not take into account the complex
interactions between natural and social processes, which limits the possibilities for effective management of
water resources. The article discusses the importance of interdisciplinary research that integrates knowledge
from ecology, hydrology, climatology and social sciences to better understand the impact of climate change
and human activities on aquatic ecosystems. Examples of successful integration of data from various
disciplines are provided, which contributes to the development of innovative and sustainable solutions for
the conservation of water resources. The main challenges faced by interdisciplinary research are also
discussed and recommendations are made to enhance their effectiveness.

Keywords: Water resources, Interdisciplinary research, Ecosystem sustainability, Climate change,
Hydrology, Ecology of water systems, Water resources management.

Water resources play a vital role for ecosystems, the economy and society. Their
significance is multifaceted, encompassing key aspects of the environment, human life and
economic activity. Water not only supports the existence of ecosystems, providing habitat for
thousands of species, but is also the basis for many sectors of the economy, such as agriculture,
industry and energy.

In the economy, water resources are of paramount importance, in Central Asia especially in
agriculture, where they account for about 70-80% of total consumption, providing irrigation
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systems for key crops such as cotton and grain; in industry, which consumes 10-15% of water
resources for various processes, including production and cooling; and in tourism, which is actively
dependent on clean water sources (Figure 1). In a social context, access to clean drinking water is a
basic requirement for public health, and conflicts over water scarcity can cause social and political
tensions. Taking all this into account, effective management and conservation of water resources
becomes critically important for the sustainable development of the region, which underlines the
need for interdisciplinary research aimed at integrating knowledge from ecology, economics and
social sciences to find balanced solutions for the use and protection of water resources.

3.0

Figure 1. Distribution and use of water resources in Central Asia [1]

However, in recent decades, changing climatic conditions, along with population growth and
urbanization, have put significant pressure on water resources. These problems require a
comprehensive approach to their study and management. Traditional studies of water resources
conducted within the framework of a single discipline often turn out to be insufficient to understand
the complexity of water systems. Water systems are multicomponent and interact with a variety of
natural and social systems. This requires an interdisciplinary approach, including the integration of
knowledge from various fields — ecology, hydrology, climatology, economics and sociology [1].

Limitations of single-disciplinary studies of water resources. Water resources research
conducted within the same discipline has a number of significant limitations. Water systems affect
many areas — ecosystems, hydrology, climatology, economics, sociology and politics. A single
disciplinary approach often fails to take into account all the interactions that affect water
management:

Hydrological approach: Hydrologists can focus on studying water balance, aquifers, or
sediments without paying attention to the social and economic factors that affect water use.

Ecological approach: Ecologists can assess the impact of water resources on biodiversity
without taking into account the hydrological or engineering aspects of water management.

Engineering approach: Engineers, when developing water supply and sanitation systems,
may not take into account the long-term environmental consequences for aquatic ecosystems or the
impact of climate change.

Such a narrow approach does not allow us to see the full picture, since complex interactions
between natural and social processes remain out of sight.

Now let's try to make a table to better visualize the differences between the approaches and
understand how an interdisciplinary approach can complement or improve traditional single-
disciplinary research in the field of water resources [2].
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Table 1.
A single-disciplinary and interdisciplinary approach in water resources research is

compared.

Ne Criterion

Unidisciplinary Approach

Interdisciplinary Approach

1. | Definition

Research conducted within a single
discipline

Research that spans multiple
disciplines

2. | Advantages

In-depth understanding of a narrow
field

- Broader perspective on problems

- Specialization and expertise in a
specific topic

- Comprehensive approach to complex
issues

- Simplified research process

- Integration of diverse methods and

perspectives

- Improved communication among
disciplines

- Limited perspective on problems | - Coordination and communication
difficulties

- Differences in terminology, methods,
and approaches

- Need for a common language and
understanding

- Potential conflicts in goals and
priorities

3. | Challenges

- Inability to address all influencing
factors

Interdisciplinary integration makes it possible to explore water resources more deeply and
find effective solutions for their sustainable management. It combines areas such as hydrology,
ecology and climatology, which allows for a better understanding of the impact of climate change
and human activity on aquatic ecosystems. Climate change has a significant impact on water
systems, and in order to fully understand these effects, many factors must be taken into account —
changes in precipitation, temperature, biodiversity and ecosystem conditions, as well as socio-
economic consequences for the population. Hydrology helps to investigate how climate change
affects water resources, including rivers, lakes and aquifers [3]. This makes it possible to identify
changes in the hydrological cycle, such as the frequency and intensity of floods and droughts, and to
use hydrological models to predict future changes in water flows, which is especially important for
planning adaptation measures. In turn, the ecology of aquatic ecosystems shows how climate
change affects the aquatic environment and biodiversity, including an increase in water temperature,
changes in the level of reservoirs and deterioration of its quality, which threatens flora, fauna and
ecosystem services that support life on the planet. The joint work of ecologists and hydrologists
makes it possible to better understand which species and ecosystems are most vulnerable to climate
change and develop strategies to protect them.

Challenges of interdisciplinary research. Interdisciplinary studies of water resources,
despite their obvious advantages, face a number of challenges. One of the main obstacles is
communication barriers: different disciplines apply their own specific terms and methodologies,
which complicates the interaction between scientists. For successful collaboration, it is necessary to
develop a common language and mutual understanding. In addition, such projects require careful
coordination between scientists, policy makers and managers in order to combine different
approaches and knowledge to develop integrated solutions. Interdisciplinary research also needs
significant funding and institutional support, as it requires more time and resources than traditional
single-disciplinary projects, which underscores the importance of their financial support and
organizational support.

18



Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

The advantages of an interdisciplinary approach. Despite the challenges,
interdisciplinary research has many advantages. By integrating knowledge from different
disciplines, interdisciplinary research provides a more complete understanding of the
interrelationships between natural and social systems. Multiple perspectives help to develop more
sustainable water management strategies, taking into account long-term environmental, social and
economic impacts. Combining different approaches contributes to the creation of innovative
technologies, such as artificial intelligence-based water management systems and modern
monitoring methods [4].

— To increase the effectiveness of interdisciplinary research and water resources
management, it is necessary to:

— develop educational programs aimed at integrating knowledge from different disciplines.

— to attract funding for interdisciplinary projects, as they require more resources.

— Strengthen collaboration between scientists, policy makers and society to create more
sustainable and effective water management strategies.

An interdisciplinary approach is an important tool in solving global problems, and its
development will contribute to the conservation of water resources and sustainable development of
society. Interdisciplinary research on water resources plays a key role in solving complex modern
problems related to climate change and the growing pressure on aquatic ecosystems. The integration
of various scientific disciplines makes it possible to more accurately assess the impact of climate
change on water systems and develop effective adaptation strategies. Successful implementation of
such projects requires support from politicians and scientific organizations, as well as the
development of new educational programs aimed at training specialists who are able to work at the
intersection of disciplines.
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ORGANIC UNIT CHARACTERISTICS OF THE GROUP OF RIVERS AND ANCIENT
HYDROTECHNICAL STRUCTURES OF UZBEKISTAN
Abstract. This article analyzes the rivers of Uzbekistan and the group of ancient hydrotechnical
structures based on them.
Key words: River, ancient hydrotechnical structures, group, feature.

V36exucTon Xyaym/aa 1apé TYpH HUXO0STAa HOTEKHC TAKCUMIAHTaH. YOy HyKTau Ha3ap/aH
pecny0iMKa XyAyAd MKKH HUPUK KUCMra axpaTtud ypraHwiagd. YiapAaH NacTIaOKHCH, TOFIU
Xynymanap Oyinad, Oy epnma mapé€, coimap OupmyHua 3ud >koinamran. [y Goucnan kagumru
THJIPOTEXHUK MHIIOOTJIAPHUHT (akaT alpuM YTKa3uIll, XUMOSI KWJIUII, OKUM TE3JIUTMHU MEXaHUK
Kyuyra aWJlaHTUPHUIN axaMUATHTa 3ra OyiraH Typiapu cuipak Oyicama reorpaduk TapKaIuIl
XYCYCHSITHTA 3ra.

WkkuH4M TYpyX TEKUCIUKIApHU Y3 W4yura Kkampad onrad Oynul, y pecnyOnnka XyayIHuHUHT
70 % MaiiIOHMHH TalIKUI >Taau Ba Japé TapMoKimapu Oy epaa yTa cuifpak xap kM2 ra, 0,002 km
napé Ttapmoru Tyrpu kenmaau (H.JL.KopxkeneBckuit 1960, ctp-14). Vmap Amymapé, Cupnapé,
3apaduon, Yupuuk, Oxonrapon, Kamkanapé, Cypxonnapé, Canrop xamaa Hypora, 3upo0ynox
3uéBymnun, Mapkasuii KusuikyMm KOJJIUK TOFJapuaaH OONUIAHYBYM KayiTa, KHCMaH €3 (acmiapu
Kypu0 KosyBuM coinapaup. KaauMru ruijpoTeXHUK MHIIOOT TYPUHUHT MIAKIJIAaHUIINAQ, KyHuaara
alipuM J1ap€ Ba COMJIApHUHT aXaMUSTH KaTTa 3/u.

20


mailto:a.nizamov-56@gmail.com
mailto:anvar.rasulov.55@mail.ru
mailto:akmal.matnazarov@mail.ru
mailto:a.nizamov-56@gmail.com
mailto:anvar.rasulov.55@mail.ru
mailto:akmal.matnazarov@mail.ru

Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

A My naap € Kyitn kucmu pecnyonukamMus xyayau Oyitnad okamu. Y My3-Kop TYHHHMIIT
rypyxura mMancy0 Oynraniuru Tydaiau Xxap Huiim MKKM MapoTaba ampenb-Mail Ba HIOHb-HIONb
oitlapuia TomraH Ba cekyHaura 6410 kyG M Ta Kamap CyB OKMO Yyrram. Yma aamiapu
Amynapénunr y3anu 5000 m ra kagap kenraiin0, én arpodHu TomkuH Korutarad (M.Kopues-1959,
172-6). TomkuH cyB xamaa KUPFOK YH3UFU OVITa0 >kaganm keya€TraH JETHIN jKapadHWra Kapimu
MaxaJuIui axoiaM TYCUK, KOUU KaOu KaAUMI'M FMIPOTEXHUK UHIIOOT TypiliapujaH (oiiiasaHuIraH.

AMynap€ KUPFOKIapu XyCycaH KyWH KUCMIIapuaa sicch Oynranmurd Tyhainum yHIaH
KaHaJjIap OpKaJIM 3KMH Jajajlapyd y4yH CyB oiull yTa Kynaid sau. [y 6oucnan keHraHHUHT KaHal,
¥3aKk Typiapu Ba COKa, apHa, &m, OOJOK, coliMa, TOPTMA, apHK, EPTUII Typyamapu Xopasm,
KopakonmnorucTon Xynayuiapujia KeHr reorpaduk Tapkaimum Xycycustura sra. XIX acpHUHT
ukkuHun spmuga Kyitn Amymapé 6¥itna6 Xosapacn, Ionsonén, Fosuo6ox, 1lloxo60a, Epmum,
Kwmu Huéz6om, Kopakus, Manrur, 11106603, JloB3oH, Cumnonén, Xouémn, CyBonmu, bekér,
KyBonuépma, Kereitnu kabu xanamnap maBxyn 0ynrad (S.Fymomos-1957, 237-6). YOy kagumru
TMJIPOTEXHUK MHIIOOTIAap Oab3aH SKUH NalkaulapuaaH Kyilunjga okuO yrap Hykranap OYiinad
KyTapu0 YMKapHIll axaMHUSATHIa sra OyiraH KaJuMIH TMIPOTEXHUK MHIIOOTIAp rypyxXura MaHcyo
Oynran TypauM MEXaHM3M KypwiManap TypH, KyTapMma, COKHs, TeOpaTma, 4YHUFHp Typiapu
KYJUJTAHUJITaH.

Kyiiu Amynapéna auioBuan KenauO 4YHMKHUINra sra OyiaraH KyMOK TYNPOKJIAp KEHT
TapKaJTaHINryd cabalinyu KaHAUIapAaH SKUH MaiKaljiapura CyB OYHII KaTTa KHHUHYMIMKIIAP
TyFaupap 31u. UyHKM IIMJJATIM OKUM Te3 IOBYJIyBYaH KHUPFOK OVilnad “Kynok™ ouwmiica, yHU
ymupu6d xernm xaBdu karra Oynran. llly OGomcnaH, cyB OKMMUHH aiinpu® roOOpHII Ba Yirdarl
axamusTHUra sra OyiraH rypyxra MaHcy0 OyiraH TYKypTaHMHI XaM €TUK XaM TUK TypyalapH yTa
kyn kenrad. llly 6oucnan tykypranap reorpadusicu Kyiin Amynapé xyayiapu y4yH X0C XyCyCUSIT
KacO »Tanu.

Amynapé Oyiimma kapop TomraH Xo3apach, Kuskamrsa (mapé KuprorugaH OWp Heda KM
Y30KJIMK/a KOWIalraH) Kabu KyproH-IIaxapjiapHu CyB OMJIaH TabMUHJIALI YU4yH O0Yy3/] TalIKUII
stwirad (S.Fymomor-1957, 149-169-6etnap). UyHkn CHHHOP-00YAy3miap ypra acpiapaaék Iry
TapuKa KaabaHU XapOHuil CTpaTernk axaMUsTHHU OLIUPIaH.

3apadmoH gapécu. YmOy mapé xam My3-KOp TYHHUHUII TapTUOMTa 3ra OYITaHIIUTH
ca0abmu Maii, aBrycT oiiapuaa TYIuH aaBpra kupuO, cekynaura 700 kyO M. ra xKaaap cyB OKUO
yrran (B.JL.Iymnen, P.Mamapunos — 1969, 148-6.). JlapéHuHT cyropuIIgard axaMusiTH KaJuMIH
naBpnapnan OyéH Huxosatga karra. llly Ooumcman 3apadmon mapécu Ouman OOFIMK XOJjaa
NYHANTUPUII-3ATHUIL, CYB OKUMHHHM aiupu0d roOOpHIl, TYCHUII axaMusTura sra OynraH Kkymiad
KaJJMMI'U THJIPOTEXHUK MHIIOOTJIAp TYPU IIAKJIaHTaH. 3epo cyBra Oyiaran sXTuéx Kyvairan capw,
yHAaH (oianaHuIl yuyyH KyJUIaHWIaJurad 4yopa-Tag0up, HHIIOOTIap TYpH XaM LIyHYanap Kymas
OopraH.

3apaduion mapécuma TYpTTa TOMIKUH-BaKTH “Gypo0” Ba OMTTa MEXKEH-‘BaKTU KWUIaT’
Ky3aTuiarad. bupunun tomkun “Hap306” neb6 aranaau Ba y xamain oMMHUHT kupuid 20-22 maptra
TYFpu Kenaau. by Tomkun Amynapé staruaa “kyk Kamuur”’, Cupaapé staruja sca “kKajamMu’ HOMH
6unan roputwirad (A.MyxammakoHoB, 1972, 163-6et). UyHkH Yiia namaa KaMHII30piap 3HIU
KaJlaM oTHO, KyKapuira Oonuraiiin Ba aifHW MaWTAa Kajqamra MOHaHa (KajgamM Kaaumaa YYKup
KaMuIll €K Fo3naTtuaal scanran-A.H) nHum ypu0 puBoXxiIaHau.

WNkxkunun tomkun 3apadumonna “Jloiika cyB”, nebd arajmaad Ba caBp OMMHHMHI OXUpPU Ba
’KO3BAHUHT OOlLLTapHra, s’bHU Mail OMMHUHT UKKUHYM SpMHra TYFpu Kenaau. by naspaa mpapé sxyna
JOMKamaHuO OKaaW Ba Y3WHUHT KENTHUPTaH aUTIOBHAN ETKU3UKJIApU-JIOWKAcH OuiiaH (aHHMKCa
YHUHT Tapkubuga Qocdop Xyna KYIIIMTH y4yH KyJlpaHr TycAa Oynaau) npanamapra “xaér’
Oarunuiaiian. YyHoHuyu, 3apaduioH BOJMNWCHHUHT ajUTIOBHAJI TEKUCIUKIapAaru Oapya XOCHIIOP
9KMH MaiiioHnapu, 3apadiioH JapECUHUHT MaHa IIyHJai TOMIKHH Najulajapy KeITHpIraH JOWKacu
opkayi xocws Oynrad. [lap€ cyBHHHMHT ypTada JOWKAIWTH, YHUHT fokopu Kucmuaa 0,88 kr xyo
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MeTpra TeHr éku 3apaduion 1 km? cyB Hurumn MaiiioHu 103acuiaH ypra xucodna xap iwmm 421
TOHHA OKW3WHAM kuHcaap 1oBub kenaau (B.JLIHynsi, P.Mamapumnos-1969, 150-0).

3apaduon AapECUHUHT yYMHYU TOIIKMHU “COBYK cyB” ne0 aramamu. By >xapaén caparon
OWMHUHT KUpHIIH, sbHU 20-22 WIOHIapra TYFPU Keaaau Ba MKKU XadTa 1aBOM dTaju.

TYpTUHUN TOMIKUH-“UCCUK CYB” nup. ¥ capaTOHHUHI 17-KyHujaH OouutaHaau €ku 9 uronra
TVFpu Kenaau Ba 23 kyH aaBoMm 3taau (A.MyxammamkonoB-1972. 137-6et). YOy TOMKUHHUHT
MKKHHYH XaJIKOHa HOMHU TapMoO stbHU TapMma o0aup. Tapma-oOHUHT Ma3MyHUAA KaIUMIH TYPKHUN
cy3 “rapma” TymyH4Yacu €Taad Ba y My3 Ma3MyHMHHM Oepamu. UyHku ymoOy naBpaa 3apadiion
TapECUHUHT FOKOPU KHCMHJIATH MY3JUKIIAp dpuil Oonwaiiam Ba mry cababman napéna “tynuH nasp”
r03ara KejaJau. YHUHT YYMHYA HOMH ‘00U Tajanr’” sbHU “‘Tajiaii CyBW IUp. YIIOY JaM IEeXKOHJap
TOMOHHJIaH Ca0pCU3IMK OWJIaH KyTraH Ba CyBIaH (oiinamanyBumwiap ypracuna CyBHU TaKCUM
KWK ACSPIMK XaMMa BakT KyJa KarTa KHHMHUMIUKIAp OunaH amanra omupuirad. Kymruna
“rapMo0” — “HCCHK CyB” HUHT OXHPTY KyHJapuja CyB Taiam O0ynu0, 6ab3aH KaTTa >KaHXKalapra
aitnanu6 xetran (A.MyxammamxoHnoB-1972, 138-6). Mana mrynail KYHTHICU3IUKIAPHUHT OJIMHU
OJIMII Ba KOJIaBEpPCA, CYBHU JEXKOHJAp YYyH TEHI TaKCHMJIAll Ba TOLIKUH MajulajJlapyd axoJiu
napénan O0eManon YTUIUIApU Y4yH CYB TAaKCUMIIOBYM KYNpHUKIap Tamkwi dTwirad. CyB OKUMUHU
aitmpuO r0OOpUII Ba YIirdann axaMusTUra 3ra 0ynran OyHmai wHIooTIap 3apadmon apécu OKuMu
oyinab Camapkann maxpunan Kopakynraua 6ynaran macoda opanuruaa onruta-llaitbonuiixon
cyB anupruy kynpuru (1502 iiun), ITynu Kapmana (1582 iuin), XVI acpHUHT MKKMHYM sipMUJa
ouno kwiuHrad, “Ilynu Mextop Kocum™, “Ilynu Yoxopmunop”, “Ilynu Pomwuron”, “Ilymu
XKonnop” sau. Yuby cyB TaKCMMJIOBUM WHUIOOTJAp allHM MaTna yadaml axamMHsITHra Xam sra
0y110, CyBHM Kepakiu iyHanuiaa OOMKApUII YIyH MYyXUM axaMUusT KacO 9TraH.

3apadmon mapécumaH CyB OJYBYM KaHaJUIap S'pra OCHEHUHT PHT KaIUMIH HYHAITUPHUII-
ANTUII axaMHUSATHra sra OYIraH KaJdMIH THAPOTEXHUK HHIIOOTIAp TYPYXH XHCOOIaHAIH.
Kymnanan [aprom kanamu wmwiogaan asBanru V-V acpnapna kasunran O0ynu6, Baprcap
TYFOHU/IAH OOLIaHYBYH YOy HHIIOOT 60 KM. aH OPTHK Macodara 4y3uiraH Ba YIyc 4y/uIapuHu
cyB OWiIaH TabMHHIA0 Typran. Yprada cys capdu 50-60 m%/c (¥3CD. 1972, 569-6et). Tysroprap
KaHamu wmuion Oounutapuna @dapMoHTena sSKUHHUAA 3apadIIoH AapECHHUHT YHT KUPFOFUIAH
yukapuaun6, XVI acpna yHuHr y3aru ysadtupuirad. [ycmar, Koparom, Anaminu, SHTUKYpPFOH,
opanmuruaary 100 km nan 3uén macodanga YHUHT y3aHu macT-OanaHn aaupiap €kanad yTkaszuiraH
Ba Canrsop napécura tyraumrupwirad. bynynrup, Haxpumnaii, Ilaitapuk, Bobkent, lllopupkon,
XKwuBoH kabu YHnald kaHammapra 689 ta Bapr-TyroHnap ypHaTwiran (A.MyxammamakoHoB-1972,
133-6). Kanammapra Takcumiranrad 3apadimoH TapECHHUHT JIOWKA CYBU dHAM KypOaH[, HUTIOAH],
xankabaHj kabu Typuanap UIITHPOKKIA OOMKapUiInO TypraH.
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Ymapos Anuuiep 30KHpoBUY
Mup3o YiayrGek Homugaru ¥Y36ekucton Mummii yausepeutetd I napoMereoponorus Ba aTpod
MYXUT MOHUTOPUHTH KadeIpacu YKUTYBUHCH
Tomkent, Y36eKucToH
AMYJAPEJIA NJIK YIUAHTAH CYB CAP®JAPA MABJIYMOTJIAPU TAXJINJIN
Annomauun. Maxona Amyoapénune xyiuu oxumuoa XIX acprume uxxunuu sipmu — XX acprune
boutnapuoa yruanean cye cappaapu maxaunuea dauwinanean. Taokuxomoa Kyuu Amyodapé mabuamuru
YpeaHuw MaKcaouoa MawKuil SMuiean IKCNeOUYUsIap MamepuaiiapuoaH, WyHUH20eK, MA3Kyp MaKouaod
MAB3yU QoUpacuoa Yon SMuiean Manoanapoa Kermupuiean MaviyMomiapuoar GouoaiaHuicax.
Kanum cyznap: 0apé, skcneduyus, 2uoponocux nocm, cCy8 camxu, Cy8 capghu, OKum Muxoopu,
yauau, 6axonraud.
Ymapos Aiuuiep 30KupoBUY
[IpenomaBatenp kadeapsl THAPOMETEOPOIOTHHA U MOHUTOPUHTA OKPYKAIOIIEH CPEeIbl
HanmonansHoro yHuBepcuteTa Y30ekucrana iMeHu Mup3o Yiyroeka
TamkenT, Y30ekucran
AHAJIN3 MATEPHUAJIOB BIIEPBIE UBMEPEHHBIX PACXO/1I0B BOJ1bl PEKHA
AMYJIAPBUA
Annomayus. Cmamosi nocesiyena aHaiuzy enepvle usmepeHnvix 60 emopoi noaosure XX sexa u 6
Hayane XX 6exa pacxo006 600bl 8 HU3065b5X peku Amyodapovu. B pabome OvLiu UCnoib306aHbl Mamepuabl
IKCNeOUYUtl, OPeAHU308AHHBIX C Yelbio usyuenus npupoovl Huowcneti Amyoapuvu, a makxogice céedenus,
nPeOCmasieHHblX 6 UCHOYHUKAX, ONYOIUKOMUIHBIX 6 PAMKAX meMbl OAHHOU padomul.
Knrouesvle cnosa: pexa, sxcneouyusi, 2uOpoIocUYecKUli NOCm, YPo8eH 800bl, pacxod 600bl, 00beM
Ccmoka, usmepenue, OyeHKd.
Umarov Alisher Zokirovich
Teacher of the Department of Hydrometeorology and Environmental Monitoring of the Mirzo
Ulugbek National University of Uzbekistan
Tashkent, Uzbekistan
ANALYSIS OF THE MATERIALS OF THE FIRST-MEASURED WATER
DISCHARGES OF THE AMUDARYA RIVER
Abstract. The article is devoted to the analysis of the first-measured water discharges in the lower
reaches of the Amu Darya River in the second half of the 19th century and at the beginning of the 20th
century. The work used the materials of the expedition organized to study the nature of the Lower Amu
Darya.
Key words: river, expedition, hydrological post, water level, water discharge, runoff volume,
measurement, assessment.

Kupum. MabiyMku, MamilakaTUMU3 UKTHCOAUETH TAapMOKJIAPUHMHI CYB pecypciiapura
Oynran »xTuéxu, acocaH, Amynapé Ba Cupnaap€ cyBiapu xucobura KorutaHaau. Amypapé
OKMMHUHHMHT acocuii Kucmu ToxkukuctoH, Cupmapéauku sca Kuprus3ucToH pecryOaukamapu
XyOoyulapuaa makmiaHagn. AMynapé Ba CUpIapEHHMHI CyB pecypciapy yJIapHUHT y3YHJIMKIapu
Oyiinua >KoiTamraH THAPOJIOTHK CTAHIMSUIAp Ba TOCTIAp MabIyMOTIapH acoCH/a aHUKJIaHAJIH.
Ymly ruApoJOrHK Ky3aTHII TapMOKIAPMHHMHT YpHH Aapénap CyB PEKUMH 3JIEMEHTIApUHUHT
XOJIATHHM ONTHUMAaJ OaxoJall HyKTan-Ha3apuaaH Keaud YMKKaH XO0JiJla TaHJaHTaH Ba yiap vuuiap
JaBOMU/Ia PUBOXKIIAHTUPUIINO, aHUKJIAIITUPUINO OOpMIITaH.

AMynapEHUHT ¥pTa Ba KylH OKMMJIapU/ia *KOWJaIlrad CyB YiIdanl NoCcTIapyu MablyMOTiIapu
MamiakaTUMU3HUHT  Kopakanmorucron PecnmyOnukacu, XopasM BWIOSATH —XaMmJa —KYIIHU
TypkMaHucTOHHUHT TONIXOBY3 BHJIOSTJIApH MKTHUCOAUETUHUHT TYpPJIH TapMOKJIApUHHU CyB OulaH
TabMMHJIAIITA KapaTWiIraH MyaMMoJiap eduMura xuzmat kunaau. Iy skuxatnan onub xaparasja,
OyryHru KyHaa rio0an MuKEcna Ky3aTHJIA€TraH HUKIUM WU SKapa€HM HaTH)KAacuga, CyB
pecypClIapuHMHT HuigaH-iunra kamaiiumum Ky3atuimMokraa. [y 6unan 6upra, KymHu AQFroHUCTOH
xam 2023 WWIHHHT HOSAOph-ACKaOph oimapuaadn Oonurad AmynapémnaH KaTrra MUKAOpAA CYB

23



Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

omummHaM Oonwiagu. by xomar AMynapéHMHr KyWd OKHMHJAA JKOWIAIraH Xyayajgap CyB
TabMUHOTHJA YTa TUFU3 Ba3USTIAPHU 03ara KeITUPMOK/A Ba Oy >KapaCHHMHT SIKUH Kela)kakIaék
sSHaJa Kydyaluim aHukaup. Ymly macamanap Owian O60ornuk xoina, Kyiim Amynapéra Terunum
Oyiaran Oapya TUAPOJIOTUK MAabIyMOTJIApHM TYIUIAll, YJNapHU OupiaMyd KadTa WHILIALL,
YMyMIIAIITHPULI, AAPEHMHI OKUMH MUKAOPJIApUIArM TapuXHW Ba KyI HWUIMK Y3rapUIUIapHU
TaxJIWI KWIHIL, yJapAaH TErHILIM WIMHH-aMaluil Xynocajgap YMKapuil A0J3ap0d mMacananaplaH
Oupu XxucobIaHaIH.

MyaMMOHHMHI VPraHWJITAHJAUIA. AMyJnapé TUAPOJOTMK PEXKUMHUHU TAaJKUK STUILIHUHT
yMyMHU#l Hazapuil Ba yciyOuil macanamapu, nactinad, I'.B.Jlonarun [4], A.K.IIpockypskos [5],
M.M.Poros [7], B.JLIynsr [10], U.A.llluknomanoB [9] kabu ONMMIIApHUHT TaAKUKOTIApHIa
6aradcun Eputnnran. KelinH4anuk, YyTraH aCpHUHT UKKUHYM SPMUAA, AMYAapEHUHT CYB PEKUMHU
A.A.PadpukoB [6], E.KypObanOaer [3] kabu onumiap TOMOHHAAH YpraHWIraH. XO3UPrd KyHIa
yily iyHamumgaru tagkukoriaap @.X. Xukmaros [8], b.E.Anen6aes [8] Ba Oomikaiap TOMOHUAAH
JABOM 3TTHUPUIMOK/IA.

Ma3zkyp TaJIKUKOTHUHI acocuil Makcaaum AmynapéHUHr Ky okumuiaa XIX acpHunr 2-
apmuga Ba XX acpHUHT Ooluiapuja, SKCHEALUATIAp MAPOUTHAA TAIIKUI ITUITAH THUAPOJIOTUK
MocTiIap/a, yiadaHraH CcyB capdiapyd MabiIyMOTIapu TaxJIMINra KapaTHiraH. YOy MakcaJHu
amalira OUIMPUII YUyH TaJAKUKOTIa Kyinaaru Badudasiap 6enruinal oJuHAM Ba Y3 €4UMUHU TOTIIN:
1) Awmynapé oxumu xakuzpa 1874-1910 #wninapna Tamkwil —3TUITaH — KCHEAULUsIap
MaTepuaulapua KeITUPWITaH MabJIyMOTIapHU TyIUlam; 2) ymly MaTepuaIapHUHT CYB
capduiapura oua MabJIyMOTJIAPUHU PETPOCTIEKTUB TaX M KUJTHUIIL

HNmina TaakukKoT 00bekTH cudatinaa AMyAapEéHUHT KyWd OKMMHU TaHiad onmuuau. Jlapé
OKUMHUHHUHI JKCHEAMIMS LIApOMTHJAa amalira OLIMPUIraH Ky3aTULUIApU HATHKAIAPUHU TaxJIAI
KWW, CYB cap(IapMHUHT MUKAOPUIA Y3rapuiiapuHy 0axomall Ba yjaapJaH TETHILIN Xyjocaniap
YUKapUIl Kabu Macajajiap TAAKHUKOTHUHT MpeAMeTHHH Oenruiaiau.

BupiaMun MabJaymoTIap Ba TaaAKMKOT Yycyuiapu. WmHu Oaxkapum >xkapaéHuna
AMynapEHUHT KyiHu OKMMHU TabuaTWHU ypraHuil Makcaauaa 1874-1910 iumiap Talkui STHITaH
Maxcyc SKCHEAMLUsIap TOMOHUAAH OJIMHTAaH CyB capduiapy MabJyMOTJIapHIaH (GolJanaHIIIN.
TaakukoTna reorpa@uk yMyMJAIITHPHUII Ba TaKKOCHAll, YpraHunaérraH Jap€ OKUMU
MUKJOpJIapUHU 0axosaliia 3ca 3aMOHaBUI THAPOIIOTHK XUCOOIaIIIap yCyJulapy Ky TaHWIIH.

Acocuii HATHKAJIap Ba YJIAPHUHI MyXoKamacu Amynap€ TYFpHucHlia WIK MabIyMOTJap,
Tapuxra Ba reorpadusra ouja KaauMuil manOGanapia kaig stuimmmya, I'eponot (2 3.a.V acp) Ba
Crtpabon (2 ».a. | acp) acapnapuma kenrupunrad. Jlekun, yrran acpuunr 70-inmiapuna P..JIenn
Ba OoIlIKanap TacauKJIaHraHmapuaek, I'eponor xam, Crpabon xam Oxcyc (AMynap€)HUHT OKHUMH,
TabuaTH, CyBIapH TYFpUCHIA UILIOHWIM MAbJIyMOTra sra OyiamaraH. AMynapé Xakuaarud KeHUHIH
Mawiaymoriaap Maxmyn Komrapuii, A0y Paiixon bepynwuii, AOynro3uiixoH Ba OOIIKAJApHUHT
¢bynnamentan acapnapuga kearupuiarad. XVIID  acp  Oomumapuna  bexouu-YUepkacckuit
oomummuruga  Kyitn  Amynapéra yroomrupwirad Xapouit  skcnenunus  (1717-1718 i)
Amynapéaunr Opon  JeHrusura KyHWiIumuHU —Ttacaukiarad.  Keinnuanuk, A.M.byrakoB
oomumwmruga 1848-1849 iwmnmapma Tamkun dTwiraH skcneaunus Oposl  IeHTHM3WHH, 1My
KyMmianaH, AMynap€ NelNbTACHHUHI JIEHIM3ra SKUH KUCMHHM MHCTPYMEHTQJI paBUIJIA TaJKUK
KWJITaH.

Tankukotr AMynapéna yHUHT y3yHiaurd Oyiinda 1910 innrada Typiau SKCHEAUIUSIIAP
TOMOHHUJAH TAIIKWJ STWITaH THAPOJIOTUK IOCTIap/a Ya4aHraH cyB cap@iapy MabIyMOTIapUHU
TaxJIWI KWl OwiaH Oonutanav. Amyaapéna nacTiiabKu THAPOJOTHK Ky3aTHIIap YHUHT KyWd
okumuaa 1873-1879 iwmmrapaa M.J1.CToneToB OONTYHIUTHIATH SKCIICTUITUS TOMOHHIAH amalira
omupmirad. Maskyp skcneauuus Hykyce, Typtkyn Ba [IutHsk maxapnapy SsKMHUA2 OUPUHYH CYB
Vynyam TOCTIapuWHU TalIKWI JTraH. Yiapaa Wik 0op AMynap€HMHT KyHH OKHMMHKJA, KHCKA
MyqIaTid - Oynca-ma, ¢axkaT CyB caTXd TEOpaHUILIApUHM aHHUKIAl OYHHYa THUIAPOJIOTHK
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Ky3aTunuiap oiau0 Oopuiran. Iy Owman Oupra napéna CyB OKMMH TE3JIMTHHU YiIdaml WILIapu
KaMJIaH-KaM XoJulapJa Ba XyJa YeKJaHraH COHAArd HyKTajapja aMaira omupwirad. AiHaH 0y
TypAard Ky3aTUIUIapra 3KCIEIUIHS TapKHOWAArd METEeOpOJIOTHs Ba THUAPOJOTHs Oyiimua siroHa
mytaxaccuc @.b./lopant paxOapiuk KuiaraHn. AMymapEéHUHT, Ma3Kyp napé IeabTaCUHUHT FapOuid
KMCMHM/JIa xKoWamrad TapMokiapu — Kyns Ba Jlaynany napénapuia OMpUHYM CyB Yiyail HocTiapu
TAIIKWJI ATUJITaH Ba yjaap/a WiIK 00p OKMM MUKJIOpJIApUHM Yiyall uiuiapu 6omuiad rodopwiras (1-
JKajBa).

1-xanBan
Kynsa Ba [laynany napénapuaa Ky3atwirad yprada HHIIMK OKAM MUKIOpIapu
o Cys capdwu, Cys capdu,
Tp. Hunap Ky}é caxlz %)CK. yQ M3I;(Cb
1 1873 iiun 40 388,5
2 1873 iiun 36 349,7
3 Vpraua ik 76 738

Usox: 1 ky6 cadicenv- 9,713 memp xybea memne
Amynapéna keilmHru ruaponoruk kyszatuim unviapuau @.b.JJopant Hykyc skunmparu
noctaa 1874 #iun urons ovinnan 1876 MIIIHUHT SIKYHUTA KaJap amalira omupras (2-xaasain).
2-KaBall
Amynapéaunr Hykyc sskuHugaru ruJpojoruK MocTAa Ky3aTUirad
OMJIMK OKUM XaXKMJIapu

1875 timn onmk 1876 #inn ofanK
Oiinap 1874 iinn OMJIMK OKMM Xa>XKMJIapH, M3 OKUM XaXMJIapH, OKHM XaXMJIapH,
M M

SuBapn (3 100 760 000)* (2 715 897 600)** 2531 088 000 3139 085 000
DeBpab (3 086 899 200)* (3541 708 800)** 2675635000 4169 318 000
Maprt (2 766 787 200)* (2 766 787 200)** 2078 438 000 3 195 531 000
Aripens (3 053 376 000)* (1 853 280 000)** 2 524 608 000 2 192 832 000
Maii (3 760 473 600)* (3 152 476 800)** 3428 352 000 3618 518 000
Hionn (4 603 392 000)* (5526 144 000)** 4629 312 000 6 207 840 000
Hronb 8924 429 000 8924 429 000 6 985 267 000 9 454 752 000
ABrycr 7614 691 000 7614 691 000 7 708 435 000 8 860 147 000
CeHntsiOpn 4 307 904 000 4 307 904 000 4787 424 000 5336 928 000
OKTs10ph 3 165 869 000 3 165 869 000 3964 032 000 3522 096 000
Hos16pn 2 566 080 000 2 566 080 000 2 690 496 000 3048 192 000
JHexabpn 2 399 846 000 2 399 846 000 2 592 691 0000 2539123000
Nk (49 174 000 000) (48 535 113 400) 46 596 000 000 55 284 000 000

Hzox: ()* — 1875 wunda yruanean ounux okum xaxcmiaapu acocuoa mukianeawn, ()** — 1876 uunoa
VAUAH2AH OUTUK OKUM XAXCMAAPY ACOCUOA MUKIAHSAH,

Tankukotumnap, xymianan, [.B.Jlomatun [4] M.M.PoroB [7] Ba OoIIKaJapHHHT Kaiil
STUIINYA, AMYITapE€HUHT Ky OKUMHUJIA Oa)KapriiraH TUIPOMETPUK Ky3aTHIII UIIUIAPH HATHXKAJIapH
TypJId TQAKUKOTUMIAp TOMOHUJIAH y3apo TakkocinaHraH. MacanaH, TagkukoTun A.W.I'ynyxoBckuit
oKopuia Homu Kaun stunrad @.b.JlopantHuHr Hykyc sKMHMzOa yndaraH, yprada OWJIMK OKUM
XaKMapuaa OepuiraH MabJIyMOTIapUHU M3/c ymyam Oupnurura YTka3suod, ylapHH TakKKOCIad
Kypran (3-xamgBain).

3-kaaBai
Kyiin Amynapéna (Hykyc) ymuanran yprada oitnuk cyB capduapu (1874-1876 iiit.)
Ofitap 1874 iinn 1875 inn 1876 vinn
Cys capdu, m>/c Cys capdu, m>/c Cys capdu, m>/c
SlHBaph (1157)* (1014)** 945 1172
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Despars (1276)* | (1464)** 1106 1664
Mapr (1033)* | (1033)** 776 1103
Ampers (1178)* (715)** 974 846
Mait (1404)* | (1177)** 1280 1351
Yo (1776)* | (2132)** 1786 2395
Wiors 3342 3342 2608 3530
ABryct 2852 2852 2878 3308
Cents6ph 1663 1663 1847 2059
OKT6pb 1186 1186 1480 1315
Hosi6pb 991 991 1038 1176
JlexaGps 899 899 968 948
Yprada 1563 1539 1474 1746
HNNIIJIINK

Hzox: ()* — 1875 uunoa ynuanean ypmaua ounaux cye capgrapu acocuoa mukiaweawn, ( )** — 1876 uunoa
VAuanean wpmaya OUnuK Cy8 caprapu acocuda mukiaH2aH.

Tankukotunnapaan H.3y6oB xam 1874 iiunna Amynapéuunr Sxucys, YiabkyH Ba Tamauk
TapMOKJIapuaa CyB Vidaml WOUlapuHu oinu® OopraH. Ym0y OJUM OJTraH HaTWKaJapHU
CONMUIITUPTaHUMU3/1a, YIapHUHT JlopaHT ManymoTiapuaaH Oupo3 ¢apk KWIHMIIN aHUKITaHIu (4-
JKaJIBa).

4-xanBan
Amynapé TapMoKIapuaa Ky Ba KaM CYBJIH JaBpiiapia cyB capdiaapu
(1874 11.)
Kyn cyBimn
AMynnpé TapMoKJIapH Z:Bp};a, M3/c KaMIEylgnn AaBpa, M3/c

Ky6. by yo. byt
SHucys 4406 125 4406 125
VY IIbKyH 30617 867 23135 655
Tanauk 4500 127 3000 85

Usox: 1 m¥/c — 35,32 ky6. pymea mene

AMynapéna KeHMHTM TUApPOJIOTMK  Ky3atunwiap 1879-1883  iwmiapna  Y300iiHU
(AMynap€HuHT 3CKM Y3aHu) Ypranum Oyinda A.V.I'myxoBckuil GONIUMIMIHMIA TAIKWI ATUITAH
KEHI KyJaMJIM OKCHEIWLMS HWINTUPOKYWIApDM TOMOHHUIAH aMajra OUIMPWIraH. TagkukKoT
HaTwkanapu yHUHT «lIpomyck Box p. AMyzaapeu mo crapomy ee pyciay B Kacnuiickoe Mope...»
HOMJIM KWTOOMAAa OaéH »OTWiraH. OKCIeaunusana naBomuaa, spHU 1879-1880 i#immmapna,
AMynap€HUHT KyiM OKMMHUAA KHCKa MYyAJAaTidd CyB yidaml HUIapd Xam oiaubd Oopuiaran (5-
XKaBam).

5-xanBai
AmynapéauHr Kyiin okumuaa 1879-1880 itmnmapaa 6axxapuirad CyB YaJall UIJIApU HATHKaJapH

Opon geHruszu

Cys capapn Tyamyitna Hyxyc skuanga XwuBa AKMHHJA AKHHILT

yB capliap Ky6 3 Ky6 3 Ky6 3 Ky6 3
M°/c M°/c M°/c M%/c

cax/c cax/c cax/c cax/c
Maxkcumain cyB caphu 435 | 4225 345 3350 90 874 220 2137
Munnman cys cappu 85 825 70-76 | 680-738 | 10-15 97-146 40 388
¥pratia HILIHK CyB 190 | 1845 | 150 1457 40 388 115 | 1117
cappu

W3ox: I xy6 casxcenw- 9,713 Kyb mempea mene.
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WirHuHT KeWnHTH 00CKUYHIa IOKOPHUAA KAl dTIITad skcrenuiusiiapaa 1874-1910 fiumnap
naBomuaa Yopxky, Tyamyitun, Tomcaka Ba YaTiaum TuUApPOJOrMK MNOCTIApUa YI4aHTaH CyB
capdnapu, ['.B.Jlonmatnn MabIyMOTIApUHU XUCOOTa OJITaH XO0JIa, YMyMIAIITUPWIIH (6-KaaBam).

6-xaaBai
AMynapEHUHT TYpJIM THAPOJIOTHK IMOCTIap/a YiIdaHran yprada iuiuik cyB capdmapu (1874-
1910 i1it.)
. YpTava iUk cyB capdiapu

Tp. Hunap Yopaxyii Tysamyitun Tomcoka Yatau
1 1874 - - - 1563
2 1875 - - - 1474
3 1876 - - - 1747
4 1879-1880 - 1845 (1850) 1457
5 1887 1390 - - (1110)*
6 1888 1450 - - (1160)*
7 1889 1490 - - (1190)*
8 1890 1150 - - (920)*
9 1891 1670 - - (1336)*
10 1892 2750 - - (2200)*
11 1893 2150 - - (1720)*
12 1894 1610 - - (1290)*
13 1895 2180 - - (1740)*
14 1896 2280 - - (1820)*
15 1897 2530 - - (2020)*
16 1898 2550 - - (2040)*
17 1899 1900 - - (1520)*
18 1900 2690 - - (2150)*
19 1901 2180 - - (1740)*

Hzox: 1. Yamnu (1874-1876 i) — Jopaum ynuacan mavaymomaap; 2. Tyvampuun, Yamau (1879-1880 i) —
A.U.T'ynyxosuckuu maviymomnapu, 3. ( )* — I'.B.Jlonamun maviymomnapu. 4.Yapocoy (1887-1901 ui.) — M.H.
Epmonaiieé maviymomnapu.

Xyaoca. Kyitu AmyaapéHuHr okum Kkypcatkuuwiapu 1874-1910 #unnap, anuxporu 36
WK opanukHUHT dakat 19 Hunmpa anuknanrad. Ymly #umnapaa AmynapéHunr Yatiom
THAPONIOTUK MOCTHAA YpTaua HUIINK CyB capdIapHHUHT Makcuman Kuiimatu 2200 m%/c mu (1892
i1.), MuauMan Kuitmatu oca 920 m%/c Hu (1890 i.) Tamkun stran. Kenaxkakna ymoy pakammapHHu
AmynapéHuar Kyiu oxkumpaa 1910 iumngan Oomiad amanra OmMMpWITraH JOMMHM CyB Yyiyail
WIIApH HAaTHXaJlapy OWJIaH CONMINTHPHUIN NApEHUHT TApUXUU CYB PEXKHMH XaKuJa sHa/la aHWK
XyJocajiap YMKapUIll HMKOHUHHU Oepajiu.
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THE SIGNIFICANCE OF KATAKURGAN, OKDARYO AND KORATEPA
RESERVOIRS IN THE NATIONAL ECONOMY)

Abstract: The impact of the Kattakorgan, Okdarya and Karatepa reservoirs located in the territory
of Samarkand region on the environment, their history and geographical location, the importance of these
reservoirs in the efficient use of water resources is covered in this article.

Key words: Kattakorgon, Akdaryo and Karatepa reservoirs, history of reservoirs, environment.

Barchamizga ma’lumki suv tabiatning bebaho boyligi, hayot manbai hisoblanib, bugungi
kunda uni tejab-tergab ishlatish davr talabi hisoblanadi. Keyingi vagtlarda insoniyatning suv
resurslariga bo‘lgan talab ortishi, undan yanada oqilona foydalanishga undaydi. Xalq xo‘jaligidagi
barcha tarmoqlarni (sug‘orish, suv ta’minoti, elektr energiyasi, baligchilik va boshqa h.zlar) suv
bilan ta’minlash maqsadida suvni yig‘ish va saqlash uchun suv omborlari barpo etilmoqda

Suv omborlari inson tomonidan barpo qilinadigan va boshgariladigan suv inshoati bo‘lib,
tabiat hodisalarining kuchli ta’siri ostida faoliyat yuritadi. Jumladan suv omborlarida o‘ziga xos
ichki gidrofizik, gidrokimyoviy va gidrobiologik jarayonlar yuz beradi va atrof-mubhitga ta’sir
ko‘rsatadi.
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Suv omborlarining yer osti suvlari sathi va rejimiga ta’siri kuchli hisoblanadi. Suv ombori
qurilganga gadar daryo yer osti suvlarini gabul giluvchi bo‘lib, suv ombori to‘ldirilib borishi bilan
yer osti suvlari sathi ham ko‘tarilib boradi va yana suv omboriga suv berdi. Ammo sathini ko‘tarib
olguncha, suv ombori hisobidan to‘yinadi. Bunda yer osti suvlari nishabligi va oqim tezligi
kamayib, sathining ko‘tarilishini ta’minlaydi. Natijada zaminning drenaj xususiyati kamayadi. Yer
osti suvlarining dimlanib bosimining ko‘tarilishi mahalliy sharoitga bog‘liq bo‘lib, ta’sir doirasi
qirg‘oqdan boshlab bir necha o‘n metrdan ko‘plab kilometrlargacha yetishi mumkin. Suv omboriga
yagin joylaridagi grunt suvlari sathi yil davomida tez-tez va katta diapazonda o‘zgarib turadi, ya’ni
suv tashlanganda pasayib, suv ombori to‘ldirilganda ko‘tariladi. Grunt suvlarining ko‘tarilishi
atrofda joylashga binolar fundamentlari, yer osti kommunikatsiyalari, gishloq xo‘jalik maydonlari
va o‘rmonchilik xo‘jaliklari hududlarida zamin namligining ortib ketishi, va yer yuzasiga chiqqan
holda esa botqoqlanishga, va uning ta’sirida esa sho‘rlanishga olib keladi.

Tuproq va o‘simlik qatlamiga ta’sir orqali bo‘ladigan o‘zgarishlar o‘lchamlari turlicha
bo‘lib, tekislikda joylashgan suv omborlariniki juda katta bo‘ladi. Doimiy sayoz suv bosadigan,
yoki vaqtinchalik suv bosadigan joylarda gidrofil va gigrofil assosiatsiyalar qatlami hosil bo‘ladi.
Bularning rivojlanishiga suv omborining sath rejimi, to‘lgindan himoyalanganlik, avvalgi
o‘simliklar turi va tarkibi, joyning relefi va suv ombori tubi gruntlari, suvning kimyoviy tarkibi va
boshqalar ta’sir ko‘rsatadi. Grunt suvlarining ko‘tarilishiga daraxt va butalar o‘tlardan ko‘ra
kuchliroq ta’sirlanadilar. Doimiy suv bosgan hududlarda ular asta sekinlik bilan yo‘qolib ketadilar.
Vagqtinchalik va kam suv bosadigan joylarda suv va minerallar bilan to‘yinish yaxshilanadi,
natijada daraxtlar va boshga o‘simlik turlari yaxshi o‘sadi. Shuni aytib o‘tish kerakki, tuproq va
o‘simlik gatlamining, suv rejimining o‘zgarishi faunaning o‘zgarishiga olib keladi, chunki yashash
sharoiti va ozuqa bazasi o‘zgaradi.

Samarqgand viloyati hududida ya’ni O‘rta Zarafshon havzasida Kattaqo‘rg‘on, Oqdaryo,
Qoratepa, Tusinsoy, Sobirsoy, Qorasuv, Kamangaron suv omborlari va Omandara va Mo‘minobod
kabi past bosimli suv omborlari mavjud (1-rasm). Ushbu suv omborlari xalq xo‘jaligining barcha
tarmoglarini suvga bo‘lgan ehtiyojini ta’minlash, daryolar suv rejimini tartibga solish va aholining
maishiy - kommunal, xo‘jalik ehtiyojlarini uzluksiz suv bilan ta’minlash kabi bir qator vazifalarni
bajarib kelmoqda

Kattaqo‘rg‘on suv ombori Samarqand viloyatidagi to‘ldiriladigan suv ombori tarkibiga
kiradi. Kattaqo‘rg‘on suv ombori Zarafshon daryosining o‘rta oqimida joylashgan. “U
mamlakatimizda dastlabki barpo etilgan suv omborlaridan biri bo‘lganligi sababli, “O°zbekiston
dengizi” deb ham atalgan”. Kattaqo‘rg‘on suv ombori Zarafshon vodiysidagi ekin maydonlarini suv
bilan ta’minlaydi va Zarafshon (Qoradaryo) daryosi suv rejimini tartibga soladi, sel va toshqin
suvlarini jamg‘aradi. 1940-1952 yillar davomida qurilib, foydalanishga topshirildi.

Kattaqo‘rg‘on suv omborining asosiy inshooti kompleksi suv chiqargichli to‘g‘on, suv
keltiriladigan va suv oqgib ketadigan kanallardan iborat. Bu suv ombori Zirabuloq tepaliklari
oralig‘idagi tabiiy chuqurlikning shimoliy tomonini uzunligi 4 km, balandligi 28 metr keladigan
tuproq to‘g‘on bilan to‘sish natijasida barpo etilgan. Kattaqo‘rg‘on suv ombori Zarafshon daryosi
oqimi rejimini mavsumlararo boshqarishga mo‘ljallab qurilgan. Unda Zarafshon daryosining kuz,
qish va bahordagi suvlari jamg‘ariladi. Jamg‘arilgan suv yoz oylarida ekin maydonlarini sug‘orish
uchun sarflanadi. Kattaqo‘rg‘on suv omborida suv sathi kuz oylaridan boshlab ko‘tarila boradi va
may oyi o‘rtalarida maksimal darajaga yetadi. Mayning oxirlaridan boshlab, to‘plangan suv
sug‘orishga sarflanishi tufayli suv ombori sathi pasaya boshlaydi. Suv sathi, aynigsa, iyun oyining
o‘rtalaridan boshlab keskin pasaya boradi va sentyabr oyida minimal darajaga tushib qoladi.
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Yuqorida sanab o‘tilgan omillarga bog‘liq holda biz o‘rganayotgan suv omborida suv
sathining davriy o‘zgarishi turlichadir. Bunga sabab, Zarafshondan olinadigan suv migdorining
kattaligidir. Tanlangan harakterli yillar (1998 — ko‘p suvli), (2001— kam suvli), (1990 — o‘rtacha
suvli) uchun kundalik suv sathi jadval ma’lumotlari alohida o‘rganildi. Ushbu ma’lumotlar asosida
suv sathining yil davomida (1986-2008 yillar) uchun o‘zgarish grafigi chizildi (1 rasm)

1-rasm Kattaqo‘rg‘on suv ombori kam suvli, ko‘p suvli, o‘rtachi suvli yillari uchun
suv sathlari grafigi
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Grafikdan shuni ko‘rishimiz mumkinki, 2001 yil kam suvli yil bo‘lib, natijada
Kattaqo‘rg‘on suv omborining o‘rtacha ko‘p yillik suv sathining tebranish grafigidagi
o‘zgarishlarni inobatga olib, suv omborini harakterli yillar uchun suv sathi rejimini o‘rganishga
harakat qildik, suv sathining maksimal qiymati, ya’ni ko‘p suvli 1998 yil, kam suvli 2001 yil va
o‘rtacha suvli 1990 yillarga to‘g‘ri keladi.

Oqgdaryo suv ombori Oqdaryo daryosining o‘zanida joylashgan 1989 yilda foydalanishga
topshirilgan. Oqdaryo suv ombori Samargand viloyatining shimoli-g‘arbida joylashgan bo‘lib,
ma’muriy jihatdan viloyatning Ishtixon va gisman Kattaqo‘rg‘on tuman hududini oz ichiga oladi.
Hozirda suv ombori suvidan Navoiy GRESi va Kattago‘rg‘on tumanining 350 ga yeriga, Navoly
viloyati Xatirchi tumanining 1200ga qishloq xo‘jalik ekin maydonlarini sug‘orishga sarflanmoqda.
Suv ombori barpo etilgach havoda va tuprogda namlanish koeffitsiyenti oshgan. Jumladan atrofdagi
60-70ga yerning sizot suvlari ko‘tarilib, tuproq holati yomonlashgan. Suv omborining 50-100 m
atrofdagi qirg‘ogbo‘yi pelosasida yer osti suvlarining sathi ko‘tarilib ketgan. Bu holat qishloq
xo‘jalik ekinlarini yetishtirish imkonini kamaytiradi, yerlarning meliorativ holatini
yomonlashtiradi. Suv omborining quyi gismida namlanish darajasi yuqori, hatto aholi turar
joylarida namlik yuqori ekanligi kuzatiladi.

Oqdaryo suv ombori bo‘yicha 2004-yildan 2024-yilgacha bo‘lgan davr mobaynida tahlillar
olib borilganda yillar kesimida suv kirimi kamayib ketayotganli ya’ni eng kam suv kirimi bo‘lgan
yillar 2008-yil 13,6 m®s, 2014-yil 12,3 m%s, 018-yilda 9,6 m®/s, 2021-yilda 9,3 m®/s, 2003-yilda
2,3 m%/s bo‘lganligi, bundan
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2-rasm. Oqgdaryo suv omboriga 2004-yildan 2024-yilgacha bo‘lgan davr mobaynida suvning
kirim-chigimi vyillar kesimida
tashqari eng kam suv chigishi kuzatilgan yillarni tahlil giladigan bo‘lsak 2006-yilda 2,8 m®/s, 2021-
yilda 8,1 m®s, 2023-yilda 1,0 m3/s bo‘lganligini ko‘rishimiz mumkin. ( 2-rasm)

Birgina 2020-yilda suv omboriga 89,67 mIn.m* suv mavjud bo‘lib shundan 11,50 m® /s suv
kirim bo‘lgan (grafikda ko 'k rangda berilgan) bo‘lsa shu yili 30,00 m3/s suv sarf bo‘lgan. Iglim
o‘zgarishi yilning qurg‘oqchil kelishi natijasida 2023-yilda bu ko‘rsatkichlar eng achinarli va past
raqamlarni qayd etganligini ko‘rishimiz mumkin, ya’ni suv omborida shu yili jami 0,81 mln m® suv
mavjud bo‘lib shundan 2,27 m® /s suv kirim bo‘lgan bo‘lsa 1,00 m® /s suv sarf bo‘lgan. Buning
asosiy sababi esa shu yil ob-havo judda issiq bo‘lganligi va yilning qurg‘oqchil kelishi natijasida
suv omborida eng kam suv bo‘lganligini ko‘rishimiz mumkin. Bundan tashqari 2004-yildan 2022-
yilgacha bo‘lgan davrlarda suv omboriga suvning kirimi yoki sarf bo‘lishi bo‘yicha ilmiy tahlilar
olib borilganda o‘rtacha yillik ma’lumotlar shuni ko‘rsatadiki, 2004-yilning avgust oyida eng kam
8.98 m® /s suv kirim (grafikda gizil rangda berilgan) bo‘lgan bo‘lsa 2022-yilda eng ko‘p iyul oyida

70,48 m®/s ni tashkil giladi. (3-rasm)
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3-rasm. Oqdaryo suv omboriga 2004-2022 yillarning iyul avgust oylarida suv omboriga suv kirimi
bo‘yicha tahlil
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Oqdaryo suv ombori loyihalanayotganda uning maksimal chuqurligi 23.4 m ni tashkil
gilgan, hozirda loyga oqiziglar to‘planishi natijasida suv omborning chuqurligi 18.1 m ni tashkil
gilmoqda.

Hozirgi kunda ushbu salbiy ogibatlarni kamaytirish magsadida suv omborining atrofida
kollektor-drenaj tizimi barpo etilgan. Shulardan markaziy kollektor nomi Sariyoz ko‘li deb ataladi.
Bundan tashqari, suv ombori atrofida qirg‘oq mintaqalariga 50 ming tup tol va teraklar ekilgan.
Ular suvga talabgor daraxtlar bo‘lib, ular tuproqdagi ortiqcha namni o‘ziga tortib oladi. 1994
yilgacha asosiy e’tibor fagat suv omboriga suvni to‘ldirish va uni qanday sarf etishga garatilgan
bo‘lsa, 1994 yildan boshlab qo‘shimcha ravishda suv ombori yaqinidagi ekin ekishga yaroqsiz
yerda (15-20ga), suv ombori hududidan oqilona foydalanish maqsadida ilonchilik xo‘jaligi tashkil
qgilinib, tibbiyot uchun zarur bo‘lgan ilon zahrini olishni amalga oshirishni boshlagan, lekin ayrim
sabablarga ko‘ra bu faoliyat 1996 yilga kelib tugatilgan. 2009 yilga kelib bu yerda baliqchilik
xo‘jaliklari tashkil etilib u yerda 10-15 turdagi baliglar yetishtirib kelinmoqda.

Qoratepa suv ombori Urgut tumanida joylashgan qurilishi xo‘jalik mahsulotlarini
yetishtirishda tuman iqtisodiyotini mustahkamlash, mavjud resurslardan samarali foydalanish
borasida istigbolli imkoniyatlarni yaratdi. Dengiz sathidan 926 metr balandlikda joylashgan bo‘lib,
ushbu suv ombori asosan 4 ta yirik Omonqo‘ton, Tersaksoy, Sevarsoy, Qo‘zichisoy kabi soylardan
tuyinadi. aprel-may oylarida suv oladi. Qoratepa suv omborini qurish ishlariga tayyorgarlik 1970
yillarning boshlarida boshlangan bo‘lib, shu yillari sug‘orishda, suv tanqisligi kuzatila boshlangan
edi. Zarafshon daryosining suvi Zarafshon daryosidan tashqgari Qashgadaryoga va Jizzax viloyatlari
yerlarini sug‘orishga ishlatiladi. Bundan tashqari o‘tgan asrning 60 — yillarida Zarafshon vodiysida
tog* oldi hududlarida ham katta-katta yerlar Pastdarg‘om, Nurobod tumanlarida, Qo‘shrabot tumani
va Urgut tumanining sharqiy qismlari o‘zlashtirildi. Bu yangi yerlarga ham katta miqdorda suv
tashlandi. Shu sababli tog‘larda yirik soylarda suv ombori qurib, ularning suvidan foydalanish
masalasi qo‘yildi va O‘rta Zarafshonni o‘rab turgan Chagqilkalon, Qoratepa tog‘lari, Nurota
tog‘laridagi soylarda gidrologik kuzatuv va of‘lchash ishlari kuchaytirildi, gidrologik postlar
Urgutsoyda, Omonqgo‘tonsoyda, Ohaliksoyda, Sazag‘onsoyda Nurota tog‘larining janubiy
yonbag‘ridagi Ko‘ksaroyda, Jizmonsoyda, Oqtepasoyda, To‘sigsoylarda tashkil qilindi.

Xulosa o‘rnida shuni aytish mumkinki, viloyatdagi mavjud suv omborlaridan ko‘pmaqgsadli
foydalanish usullarini rivojlantirish va bu sohani takomillashtirish muhim vazifalardan biri
hisoblanadi. Suv omborlarining qurilishida ularni texnik jihatdan mukammal holatda barpo etish,
daryolar suv rejimini tartibga solish, gidroenergetika, baligchilik va rekreatsiya maqgsadlarida
samarali foydalanishni tashkil qilish bilan birga xalq xo‘jaligining ehtiyojlarida suv resurslaridan
unumli va tejab-tergab, oqilona foydalanish masalalariga alohida e’tibor berilishi talab etiladi.
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QUANTITATIVE ASSESSMENT OF SOIL EROSION INTENSITY IN MOUNTAIN
RIVER CATCHMENTS UNDER CLIMATE CHANGE

Abstract. The article is devoted to study soil and ground erotion intensity indicators from mountain
rivers catchment areas (river water turbidity, sediment runoff, erosion modulus, erosion layer, erosion
meter) under climate change conditions. The study was conducted based on data on the catchment areas (F,
km?), their average elevations (H, m), as well as measured flow discharges (Q, m*sec) and suspended
sediments (R, kg/sec) of the rivers of the Kashkadarya basin. As a result, decreasing erosion meter
indicators determined for the rivers in Kashkadarya (Karatikan v.), Akdarya (Khisarak v. and Khazarnova
v.), Karasu (Ulan v.), Zhar (Kanzhigali v.), Guzordarya (Yortepa v.), Kumdarya (Chambil v.) in the current
climatic period.

Keywords: river, catchment, flow discharge, suspended sediment, turbidity, sediment runoff, erosion
module, erosion layer, erosion meter.

byryHru xyHzaa, HKJIMM y3rapuiiy IIapOUTHA CYB JPO3UACH Ba YHMHI MaxCylu - napénap
MyaJslaKk OKU3MKJIAPUHUHI LIAKIJaHUI KOHYHUSTIApUHHU TAJKUK STHUILTA, YIAPHUHT THIAPOJIOTHK
KYpCaTKUWIApUHU MUKIOPHHA Oaxojam yCy/UIapUHHA TAaKOMWUIAIITHPHUINTA YCTYBOP aXaMHUAT
o6epunmokna. Iy makcagna mapénap cyB TYmiam MalJOHJapu O3alapujiaH TYNPOK-TPYHTIAp
IOBWJINIIN MEXaHU3MHUHH TAAKUK ATULL, Oy 'kapaHHU OEJIrMIOBYM acOCUM OMMJIIApPHU aHMKJIAIITa
KapaTwiral TaAKUKOTIap KeHI MUKEcaa onud Oopuiamokaa. Yly U3JaHUIUIAPHUHT HaTHXalapu
uppuranysi  TU3MMJApHU,  TUJIPOTEXHMKAa  HHLIOOTJIapM  Ba  OOIIKa  MYXaHAMCIIUK
KOMMYHHUKAIMSUIADUHU  JIOWMXaall, YJIapHM KypUIIl Ba camMapald »JKCIUTyaTalus KWINILIA
KeJlaKakaa TOFJIU XyAYJIapHUHT €p-CYB Ba CyB-3HEpIeTHKa pecypciapuaaH OKUIOHA (poiaanaHull
pekanapvHy UIad YMKUIIIAa MyXUM XHCOOTaHa M.

Hapénap xaB3anmapu (o3acugaH OyJmaguraH TYNPOK-TPYHTJIAD FOBWIMIIM JKaJaJUIMTUHU
Mukgopuii  Oaxomam wmacanamapu P.E.Xopron, N.L.Coleman, J.M.Jansen, R.B.Painter,
J.U.Abpamosuu, I'.WU.lllamos, I'.B.Jlonatun, H.M.Maxkkasees, A.B.Kapaymes, I'.H.Xwmananze,
M.H.3acnasckuii, P.C.Yanos, I''M.I1IBeOc kaOumapHMHT (yHIaMEHTall TaAKUKOTIapuaa Kypuo
UMKWITaH. Y36eKNCTOHAa Ma3Kyp HyHaIHIIary wik Taakukornap B.JLIymsu, O.I11ernoBa Ba
Oomkanap TOMOHUJaH oaub 6opuirad. KelinHuanuk Maskyp wiMuit ityHanumzn A.A.XoHa3apos,
X.M.Maxcynos, HO.H.UBanoB, A.P.PacynoB, C.P.Cammosa, 3.C.CupnmbaeBa Ba Oomkamap
PUBOKIAHTHpranyiap. X03Upru KyH/1a CyB dpO3HsICH Ba JapEIapHUHT JIOMKA OKU3UKIIapU XaKuJaru
TabauMoT @.X.XukmaroB, X.K.Tammeros, JI.II.AiitOaeB Ba Oomikajap TOMOHMJIAH JaBOM
ATTUPUIMOK/A [3,4].

TankukoT umuaa OenaruaaHrad Makcaj Ba Basudanapra SpUILUIIIa, ShHU UKJIUM Y3rapuim
mapoutnaa Kamkanapé xaszacu napénapu 103acuaH TYNPOK-TPYHTIAp IOBWJIMIIN KaJaJNIMTMHU
MHUKIOpHii 6axonamia GupiaMur MasaymMoriap cudaruaa cys (Q, M°/cek) Ba MyallTak, OKM3HKIAP
(R, xr/cex) capdmapunan ¢oiigananauk. XucoOsaml MIUIAPUHU amalra OIIMPHILIA TYHMpPOK-
TPYHTJAp IOBWIMIIK JKaJaUIMTUHU  OaxOoJAIIHUHT KyWujaa KelaTHupwiraH udoaanapuaas
doiigananauk. Ymoly KypcaTKUwiap y3aWTHpPWITaH TUAPOJOTHK Karopjap Y4yH HKIUM
Y3rapuimHu xucoOra oiraH Xxojijaa, sibHu 0azaBuil (1991-1990 iiii.) Ba xopuil UKIUMHUI JTaBp
(1991-2022 1. )nap yuyn Kamkanapé xaB3acu gapénapu MUCOJINA aHUKTAHIH.
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1-xanBan
HapénapHuHr 5po3noH (HaoausTH KYypcaTKUIIapy Ba yIapHHU xucoouam ndomanapu
T/p DPpO3UOH KypcaTKuuiap Xucobmam ndonacy | Yiruam GHpIUru

1 [loiikamix p=R/Q /7
2 OKHU3UKIap |OFUPIMK YIT40B Oupnuruaa udomaraHumm Wre=86,4-T-R TOHHA

OKUMHU XaKM YIT90B Onpriuruaa ndoJaraHuIm Wrv = Wre / YR M
3 [FOBumm Moysu Mr=WRr/F T/ KM?- Hwn
4  [FOBwiuiI KaTiaMu ho=WrRrv/F MM/HNIT
5 [Dposmon metp h>=1,0 M/ hy 70701

WNmina mactinab, Ma3kyp KHWMaTIapHU aHUKJIANI OYirya FOKOpUIa Kaiia dTHITaH TapTuO Ba
keTMa-keTukaa Kamkanapé xaBzacu gapénapu MHconMIa AapéllapHUHT 3PO3UOH  (haonusTu
KypcaTKuwiapu XxucoOmanau (2-xaasain).
Kyitnnga acocuil 3bTHOOPHM TaAKUKOT 00BEeKTH cudaTtuga TaHJIaHTaH aapénap SpPO3HOH
daomuATH KYpCaTKUWIAPUHU aHUKJIAIl Makcaauaa OakapwiraH XucoOJlanuiap HaTWKaIapu
Taxinra Kaparamus. Kamkanapéaunr Bapransa runposioruk nocruna bMJ{na ky3artwiran cys
capbIapuHEHT YpTaua KyH Huuk Kuitmata Q = 4,69 M3/c Hu Tamkun kuwirad 6ynca, XK Ina Q =
5,61 M3/c ra TeHr o6ynnu. Hapéna bUIna Kaiin sTuiran Myauiak OKM3UKIap capIapuHUHT ypTaya
Kyn Wk kuiiMata R = 3,22 kr/c ra tenr 6ynran 6ynca, XKM/{xa R = 1,45 kr/c raua kamaiiras.
Ymly Mabiaymotaap acocuaa 6a3zaBuii Ba KOpui UKIMMUNA AaBpiap yuyH Kamkamgapé xaBzacumaH
oynanuran o Moayau (MR) xaB3a maitnonu (F)ra Goriuk xonna aHUKIaHIu (2-KaaBan).

2-XKanBai
Wxmum y3rapuiy mapouTyaa TOF AapEnapy XxaB3alapiaaH TYIPOK-TPyHTIap
FOBIUTUIIIN KATAJUTUTH KYPCaTKUWIapH
OKu3uKIap
Hapé 2 Hxmumuii P, OKUMH MR, hio, h,
Tip XaB3acu F, 1M H, m JaBpiap r/n Wre, | Wy, /KM% MM Hnn
103t | 103 wm8
i BUJ | 0,687 | 102 | 67,7 199 0132 | 7548
1 [Kamxanapé - Bapransa i. S1L 1 1800 0258 | 457 | 305 89,5 0,060 | 16762
,, BUJT 169 | 1101 | 734 221 0148 | 6774
2 [Kamkanapé - YupoKiu K. 4970\ 1720 1,38 | 908 | 605 183 0,122 | 8208
i BUJ | 0,277 | 136 | 90,4 17,2 0,011 | 87386
3 [Ramxanapé - Koparuxait k. 7900 | 1350 T [ 0.333 | 186 | 124 23,6 0,016 | 63688
BUI | 0,041 | 259 | 172 403 0,027 | 37182
4 |Oxmapé —Myx0en 1aBOHH 64,1 | 3500 : : :
11ape —Viyxber A KU | 0,069 | 2,40 | 1.60 37,4 0,025 | 40117
BU 0124 | 438
5 |Omcrapé - Xrcapax . T5s ] il 29,2 58,1 0,039 | 25835
KU | 0209 | 792 | 528 105 0,070 | 14307
,, BUJl | 0431 | 156 | 104 185 0123 | 8103
6 (Ornapé - Xasaprosa . 845 | 2550 T 0,799 | 313 | 208 370 0247 | 4056
y BUJ | 0,083 | 3,12 | 2,08 225 0015 | 66783
7 [Kopacys — Yrai k. 139 1830 i [ 0,001 | 3.94 | 263 28,4 0,019 | 52892
- BUJ_ | 0,729 | 82,9 | 553 191 0127 | 7867
8 |Tamxosmapé - Karraros k. 435 2210 KL 0478 | 605 404 139 0,003 10776
. BUJl | 0244 | 423 | 282 838 0,056 | 17890
9 |hexaGorapé - Tatap k. 504 1 2740 Ty | 0,045 | 7.57 | 5,05 15,0 0,010 | 99886
BUJ | 0,398 | 164 | 110 109 0073 | 13786
10" | Tupna — Huikenr k. 1511 2380 M [ 0357 | 164 | 11.0 109 0073 | 13786
BUJ | 0,117 | 460 | 3,07 371 0,025 | 40397
11 bKap — Kamiuramm k. 124 | 1370 e | 0423 | 5.39 | 3.60 37,1 0,029 | 34491
. BT 147 | 230 | 153 726 0,048 | 20655
12 |Fysopnapé - Eprena k. 3170 | 1520 = | 133 | 252 | 168 79.6 0,053 | 18848
Kopen paané - Ky BUJ | 0,716 | 334 | 223 213 0,014 | 70450
nauk-Ypanapé - Kym0Oymnox
13 | 1570 | 1420 [ [0320 [ oo g 105 o007 | 142513
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0,737
14 Svfpazlapé - bozoprena k. 1250 | 1750 bIA 89,2 595 4 0,048 21009
KU | 0,169 | 242 | 161 19.4 0013 | 77517
. BUJ] | 0,187 | 10,6 | 7,04 298 0,020 | 50262
15 [Kymnapé - Hambu x. 354 1 180 P [ o901 | 138 | 7,04 39,0 0,026 | 38443

Hzox: BU] - 6azasuti uxnumuti oasp (1961-1990 uii.); KU — srcopusi uknumuii oasp (1991-2022 ii.); F - cys
mynaaw matioonu; H - dapé xasezacunune ypmaua dananonueu; p - 0apé cysunune aoukaiueu, Wre - OKUUKIAD OKUMU,
O0_UPAUK Y408 Oupaueuoa, Wryv - OKUBUKIAp OKUMU, Xadxcm Yavos oupiaueuda;, MR - rosuruws mooyau, he - ro8unui
Kamnamu; h, - apo3uon memp.

Kamkanapé (Bapransa kx.) ma xy3atwirad cyB (Q) Ba myamnak okusukiap capduapu (R)
Hunr b /{na kaiin sTuaran KuidMatiaapy acocuia XucoOJaHTaH FOBHINII MOAYH Humra Mg = 199
T/kM?-#u ra Tenr 6ynran 6ynca, XKMJIna Mg = 89,5 1/km?-iinn ra tenr 6ynau. 1y kuitmataapra
MOC KeJlagurad Wik roBuinim katiamu bUJI h = 0,132 MM HEM Tamkun kuiran 6yica, XKW Ixa
ceswnapiu mapaxana kamairad (h, = 0,060 mm). FOBWIMIm KaTIaMUHUHT aHUKJIAHTaH KAWMAaTH
acocujia 3po3MOH MeTp xucoOnaHau Ba yHuHT Kuiimatu BUJ[ 7548 iinnra, )XW/ {na sca 16762
WWIra TEHI 3KaHJWrd aHukiaanau. Jlemak, pgap€ xaB3acu bW /[na kaija sTwiraH mabiymMoOTiap
acocuga 7548 iiunma Oup meTpra macaiiran 6ynca, XKW {na 16762 iiunna Oup merpra macaiuiinm
anukIaad. FOkopuaarn xkabu TaxIWDIapHU 2-)KajBajl MabIyMOTJIApH acocuaa Oomika mapémap
XaB3aJapy yYyH XaMm Tax I KWIMHUO, TETUIILTN Xyllocalap YUKApUIIl MyMKHUH.

Nmipga onvHran HaTwxkajlap acocuja KyWuaarud XyJocanapra kenuin MymkuH: Kamkamgapé
XaB3acu Japénapu XaB3aJlapuAaH TYNPOK-TPYHTIAp IOBWIMIIM S>KaJaJUIMTUHU  YpraHuiiia
B.JLIynen, O.IlIHernosa, KO.H.MBanos, A.P.PacynoB, ®.XukmaroBiap TOMOHMJaH amalira
OIIMPWITAaH TAAKUKOTIAp HaTHXalapu acoc cudaruga oauHAW. TaakuKoT oO0beKTH cudaruia
tamnanran Kamkanapé (Bapranza Ba Yupoxkum k.), Oxmapé (MyxOen naBonm), Tanxosmapé
(Karraron x.), SlkkaGornapé (Tatap K.), Tupna (Mmkent k.), Knunk-Vpanapé (Kym6ymnox k.),
S"pa):[apé (bozoprena k.) mapénapu XaB3acH YYyH aHHUKJAHTaH SPO3MOH METP KYpcaTKHUUJIaph
bW /Ira nucbaran XXW1J{na optud 6opmokaa. bynunr acocuii cababuHM, CYHITH HUIIapa xaB3aaa
KYpWITaH TUAPOTEXHUK UHIIOOTIIAp, aBTOMOOMIT WYIapu Ba OOIIKA TypJard aHTPOIIOTeH OMIILIIAP
TabCUPU OMIIaH U30XJIAIl MyMKHUH.
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ROLE OF ANCIENT HYDROTECHNICAL INSTALLATIONS IN
DRINKING WATER SUPPLY
Abstract: This article provides an analysis of the types of ancient hydrotechnical structures and their
role in drinking water supply.

Key words: hydrotechnical structures, water, population, glaciers, sea water.

KamuMmru ruapoTeXHUK HMHIIOOTJIADHUHI aMaIMi axaMHATH KyHUJaru aclekTiapia akc
JTajX: WYUMIIMK CyB TabMMHOTHIArM YPHH; CYFOPHMILJArd axaMUATH; YOPBAYWIMKHU
PUBOXUJIAHTHPHUIIJATH  axXaMUSATH, THOOMH axaMusATH, AaHTPONOreH JaHamadriap XOCHI
KWINIIIArW; peKpeanns axaMusTH; TYPU3MHH PUBOXKJIAHTUPUILAATY axaMUATH; €11 aBIOJHU CyBra
OyiraH bTUKOJUHY YHFOTHIIIATH aXaMUSITH.

[Inaneramu3na axoJMHMHT Te3 YCUIIM Ba ypOaHM3auus kKapa€HH, CAHOATHUHT
PUBOXKJIAHUIIN, KUIUIOK XYKaJIUK SKUHJIApU MalJOHUHUHT, XYCyCaH CyFOpWJIaJWraH €papHUHT
KEeHTalnIIM, MYUMIIMK CyBra OynraH TanaOHM siHaja Kydailtupanu. Mdaoc cyBHM To3alamaciaH
€Kkl KHCMaH To3allad TYFpUIAH-TYFpU TaOWM XaB3ajapra OKU3WIN Ty(dailiin KaXOHHUHT Oab3H
XyAyAJapuaa 4ydyK-WdMMIIMK CyB TaHKUCIUTrH Oonutanau. Iy cababnm kenakak/ia MHCOHUSITHU
YyqyK CyB OWIaH TabMUHJIAIIHUHT KyWuJIaru KymMmuya HMKOHUATIapu Oop: 1) ep octu
cyBiapuaaH (oinananu; 2) My3IUKIApHUHT CyBUJAH (oiganaHul; 3) JIEHTM3HUHT WIYp CYBUHU
qyqyKJIamTupu6 Gorigananui; 4) EMFUp-KOp CyBUJIaH QoiilaaHuII.

Pecnybnukamu3 Mukécuia ymoy pecypclapHUHT (akaT MKKUTAcH; €p OCTH CyBJIAapHJaH Ba
EMFUpP-KOp cyBiapuaH (oilnagaHuIl UMKOHUSATH MaBxyA. My3/IMK Ba IEHTM3HUHT LIYp CyBHJaH
doiimanaHui Japakacd pecnyOlMKaMu3 Y4yH OJKyZla ap3umac axamMuarT KacO JTagu  EKu
Ky3aTHIIMAIH.

Ep octu cyenapuman Qoiinananuimn kypcarruuu pecnyOinkamus Oyiinya 6 % HU Tamkui
staau (I1.baparos, 1996, 107-6.). Ammo Camapkann, XKuzzax, HoBouii BunosiTiiapu xkabu 06ab3u
Xyayanapaa Oypry KyAyKIapuHH MeEbEpUAAH OpPTUK Japaxaga Kasum Kymiaad Hupuk
OyJOKJIapHUHT KypuO Koymnumrura cabad oymmokma (A.Huzomos. 1998, 64-68-66, A.Hu3omoB-
2004, 34-36-66.). /leMak ep OCTH CYBHHUHT CaTXH XaJJIaH 3U€] MacTtiad KeTMOKJa Ba YHIaH XaM
KeparugaH optukya (doigamannd Oynmaiau. By Oopanma aifHaH KaauMIyd TUIPOTEXHUK WHIIIOOT
BaKWJUIapU-KaifHap, YOFOM, KYIyK, KOpH3, €p OCTH CyB OMOOpiapura Mypoxaar KUJIHMII MakKcaJra
MyBOQHUKIUp. EMFUp-KOp cyBMAaH WMYMMJIMK Makcaiauia (oiianaHum IapK XalKIapHHUHT
KaJUMIu aHbaHanapura y3ak Oyna omaau. Iy Gomcnan xaMm KaauMmzia 4y, JamT, TOF €H Oarpw,
maxap-KuIoiokaap Oyinad capmoba, YHpid, MOMIKOK KaOW THAPOTEXHUK HHIIOOTIAp OyHEN
stunrad. Mabaymotriapra kypa Lllom, Kaiicapus (Panactunna), Mckanmapusna (Mucp) axonu
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¢dakaT EMFHp CyBUAAaH HCTEHMOJ KHJIaau. Xap Oup XoBiHIa XOBY3 OYnuO, yHra éMFup CyBHHHU
Tym1ab 3axupa kuru6 kyumanu (Hocup Xucpas, 2003, 25-45-6et). 3amoHamMu3/1a XaM 9y49yK CyB
TaK4ymI1 0yn6 Koiaran xyayuiap 0yiinal axonu EMFUp CyBUIaH HUMMIIMK Tap3uaa GoiganiaHMoK .
AKIUIHUHT cyB TaKumj paioHIapHaa MacTpoK epiaapHu acdanbTaab, SFUMH CyBH TYIUIaHanu. ExkaH
éruHEMET 60 % MHY Iy yCys OMIaH 3aXMpaja cakia® KOIMII MyMKHH Gyiap skaH. YpTaua HumimK
érua mukaopu 370 mm OYnran Ba Xaxmu 9,6x14,4 kv Maiinon acdanbrianca, duaura 30 miapa.
Kop CMFHp CYBHHM TyIUlall Ba Yy omnan 100000 kwmuHU Yydyk CcyBra Oynran Ttanabu
KOHJIUPHUJIAIH. YpTa Ocué, xycycan V36ekucronnunr 100-150 MM érun TYIIaJUTaH TOF OJIIU Ba
gyl Xyayajdapuaa MaWJoHHW acdaipTialml ydyyH XokaT HYK. TaOuumil Takupiap Mapkasuaa
KYpWIraH JOMIKOK €KUM Yupiuiap Oemalioll mIyH4Ya 4y4dyK CYB 3aXMpacuHH TYymiai onagu. YyHku
6up rexrap Takupaa 15-20 munr M® érun cyBuHM TYmam umkonusTu 6op (I1.Baparos, 1996, 107-
6.). Capnobamap ypraua xmcobma 200 M° cyB Tymmam MMKOHMATHra sra. By Kypcarrmu uynm
XYAYAJapa TEHICU3 KaTTa Ba KUMMATIu KypcaTkud. YyHKH OKap CyB Ky3aTWJMaraH Ba €p OCTU
CYBHU UIYp XyAyAJlap/a y sir0Ha CyBJIOKJIAp YPHUHU YTalau.

Kopus cyBu OmnaH rap4anj KYNpoK NEXKOHYMIMK Tajnabiapu KOHIWUpUIICAaa axXOJUHH
WYUMIIMK CyB OWJIaH TabMHUHJIALAArTH YpHHU XaMm xkyna myxumaup. Iy 6oucnan Dpon, Typkus,
Apabucton, AQroHHCTOH Ba X.K. KaOW KyprOKYWJI YIKamapiarn WUPHUK IIaxapilapHUHT
MUIMOHJIA0 axOoJdMCH WYUMIIMK CyBra Oynran TanaOlapyuHH KOpU3 TH3UMIIAPH OpKAlu
KoHAupHIaau. Arap xap Oup WHpHUK KOpU3 TU3UMUHHUHT CEKyHJUra OMp Heda YHia0, XaTTo 1037120
JUTP CyB OEpUIIUHU XHcoOacak, 0y THIPOTEXHUK WHIIOOTIAPHUHT HYUMIIUK CYB TAbMUHOTUIATU
VpHU HUXOATIAA MyXUM SKaHIUTH MabiyM Oymaau. Uynku Oupruna Hyporta arpodumarun masxyn
360 nman 3ué€n xopu3 tuzumiapu 360 apuk To3a WUMMIMK CyB Aemakaup. Kymnagan Hypora,
Fosron kabu axonu NOyHKTIapu KaJWMJAH YaHKOKIApUMHU (akaT KOpU3 THU3UMIIAPU OPKAIU
kouaupuiirad. Capno0a, kopu3 kaOu MHIIOOTJIAp MaBxkKyn OyiMaraH Xyay/uiapia YUpiu, KyIykK,
JOIIKOK, XOBY3, KylI(akin XOBy3 KaOM HHIIOOTIIAD WYMMIIMK CyB TabMHHOTHIA 03 OCpHIIN
MYMKUH OYyNnraH TakKuyWTUKKa Oapxam Oepranmap. Ymnap yrnamaérraH CyB MHUKIOPHHHHT
KYpcaTruuy KUIIMIa 1acTiiad ap3uMacek TaacCypoT YHFOTCa-/a, FOPTUMU3HHUHT Xap OUp KUILIOK,
Maxaila XaTTO XOHAJOHJapula XaM alloXuJa XOBY3, KyIyK KaOu Kypuiamanap MaBxKy[
OyAraHauruHu xucobra onap OVyicak, KaAUMIU TUAPOTEXHUK MHIIOOTIIAPHUHT aXOJMHU MUUMIIMK
CyB OMJIaH TabMUHJIAIIAATH POJIM HAKaap YJIKaH YKAaHIUTUHU TacaBBYp STHUII KUKHKH dMac. byHaii
axaMmusIT 3aMOHAMU3/la XaM Y3 M03apOJMTUHU MYKOTraHu4a WYK, akCMHYa alpuM Xyayuiapia
Tabopa KeckMHIama OopMokga. by MyamMMoHu acpinap MoOaifHMIa spaTWiITaH XaJdKOHa
aHbaHATAPHU THKJIAII OPKAJIA €UUI UMKOHHUSATIApU MaBXKyJl. MUHTaKaMu3/1a sSIainurad Tyo-xKou
aXOJMHUHT yp(-onaTiapu kabu sipaTraH KaJUMTU THAPOTEXHUK MHIIOOTIAPU KaOu KaJpusTIapu
XaM CyBHHM TexaO-Tepraml Ba yHU Oebaxo Ooilnimk cudaTuaa 3b3037all TaMOMMIUIapU acocuaa
[IaKJJIAaHTaH.
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OROL DENGIZI EKOLOGIK MUAMMOLARINI HAL QILISHNING
AYRIM JIHATLARI

Annotatsiya. 1960-yillarda Orol dengizi Qozog ‘istonning durdonasi, cho ‘lda yagona moviy suv
havzasi bo ‘Igan. So ‘nggi ellik yil ichida Orol havzasida sug ‘oriladigan yerlar maydonining (2-3 barobar)
kengayishi bilan bog'lig bo‘lgan suv iste’molining sezilarli darajada oshishi tufayli dengiz sathining
halokatli darajada pasayish tendentsiyasi yuzaga keldi. Orol dengizining bo ‘linishi bilan Kichik Orol
dengizining sathi pasayishi to xtadi va sho ‘rligi oshdi.

Inson faoliyati omillari ta’sirida Orol dengiziga quyiluvchi yirik daryolar, ya’ni Amudaryo va
Sirdaryo daryolaridan yetarli miqdorda suv olib kelinmadi, chunki ularning deyarli hammasi dalalarni
(paxta, guruch) sug ‘orish uchun ishlatilgan, shuningdek, cho ‘l zonasidagi dengiz suvi doimiy ravishda kuchli
bug ‘lanishi uning qurishiga olib keldi. Mintaqadagi ekologik vaziyatni yaxshilash, ya’ni tuproq va atrof-
muhitga tuzli chang tushishining oldini olish uchun archa daraxtining tolerantligini o ‘rgandik va dalda
beruvchi natijalarni oldik.

Aniglandi-ki, archaning cheklangan sho rtoblikka chidamliligi uni fagat dengiz bo ‘vida joylashgan
aholi punktlarida yetishtirish mumkinligiga ishora giladi.

Kalit so'zlar: Orol dengizi, ekologik falokat, suv olish, archa.
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SOME ASPECTS OF SOLVING THE ENVIRONMENTAL PROBLEMS
OF THE ARAL SEA

Abstract: In the 1960s, the Aral Sea was the jewel of Kazakhstan, the only blue body of water in the
desert. Over the past fifty years, there has been a trend of catastrophic sea level decline due to a significant
increase in water consumption, associated with a 2-3 times expansion of irrigated land in the Aral Basin.
With the division of the Aral Sea, the drop in the level of the Small Aral Sea stopped, and its salinity began to
rise. Due to anthropogenic factors, the major rivers flowing into the Aral Sea did not supply enough water
from the Amu Darya and Syr Darya rivers, as almost all of it was used for field irrigation (cotton, rice), and
the constant strong evaporation of seawater in the desert zone led to its drying up.

To improve the ecological situation in the region and prevent salt dust from contaminating the soil
and the environment, we studied the tolerance of juniper and obtained encouraging results.

It has been established that the limited salt tolerance of juniper suggests its cultivation is possible
only in settlements located along the sea.

Keywords: Aral Sea, ecological disaster, water intake, juniper.

BBenenmne. Apanbckoe MOpe, paHee SBISIBILEECS OJHUM M3 KPYHMHEHMIIMX COJEHBIX 03€p
Mupa, pacnonoxeHo B LleHTpanbHolt A3um Ha rpanune Kasaxcrana u Y3Oekucrana. [lo Hauana
nporecca 0OMEJIEHUsI OHO 3aHHMAJIO YETBEPTOe MECTO B MUpPE 10 00BEMY BOJHBIX PECYPCOB (CM.
puc. 1). OnHako upe3mMepHasi IKCIUTyaTalisi BOAHBIX PECYPCOB IS HYX] CEIbCKOXO3SICTBEHHOTO
OpOLIECHUs TpHUBeNia K TpaHc(opMalMM 3TOr0 YHUKAIBHOTO 03epa B OE3KU3HEHHYIO ITyCTBIHIO.
Curyauus, claoXuBLIasCd BOKPYr ApajabCKOro MOps, MNpEeACTaBiIseT Co00H MaclTaOHYIO
sKoJIOTHYecKyto karactpody. Ha ceromusmnuil neHb auHMS ObIBIIEro MoOepexbsi OTCTyNuia Ha
100 kumomerpoB BIIYyOb CyIIM, MPUOIM3UBLINCH K
ropony MyiiHak Ha Tepputopun Y36ekucrana [1].

Jlo Hadama  JKOJOTMYECKOM  Tpareauu
Apanbckoe MOpe HMENIO pa3Mepbl, JOCTHUraroLIue
1066 xunomerpoB B AnuHy U 284 KuioMerpa B
HIMPHUHY, ¢ MAKCUMaJIbHOW IiTyOuHOU 68 MeTpoB. Ero
MJIOMIaah COCTaBisia 68,9 ThICSYM KBaJpaTHBIX
KUJIOMETpOB, a  00beM  BOJHBIX  PECYpCOB
BapbupoBaics 10 1083 KyOMuecKMX KHIOMETPOB.
CoseHOCTB BOZIBI B MOpE Haxoauiach B npenenax 10-
12%, a cpennsist riyouna kosnebanace mexay 30 u 60
MeTpamu (cM. puc. 1) [2]. B npornsetaromnme BpemMeHa
13 ApaJIbCKOrO MOPSI €KETOHO BBUIABIMBAIOCH OT 50
10 150 ThIcslu TOHH pbIOBI, a TaKXe 3HAYUTEITHHOE
KOJIMYECTBO COOOJMHBIX WLIKYp, COOMpANOCh C JTUYH
MIPOXKUBAIOIIEH Ha MoOepexbe MOpsl.

OcHoBHas yacTb. B cpennem, B epuoa ¢ 1961

1o 1985 roasl, ypoBeHb MOPsI CHUKAJICA IPUMEPHO HA Pncynbk 1. O6mii BHA ApajbCcKoro

46 cM B T0J. DTOT MPOIECC 3HAYUTEIHLHO YCKOPHUIICS C
1975 ropa, ecnu B 1961-1974 roasl ypoBeHb BOABI
majai B cpenHeM Ha 27 cM B rof, To B 1975-1985 romax - Ha 71 cM B roa. B oOmieit ciioxxHOCTH K
koHIy 1989 roga yposens Mops ynan Ha 39,02 M, 1o cpaBHeHHIO ¢ 1960 rogom (puc.2).

Mops B 1960 rogy
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Pucynox 2. Buag Apaabckoro mops 1961-1989 rr.

B pesynbprare BBICHIXaHWS BOJAOEMOB MAaXOTHBIE 3€MJIM M MMAcTOWINA OBUIM 3achIaHBI
NecyaHbIMHU U COJIEHBIMU OTIOXeHusIMH. B niepuoxn ¢ 1950 mo 1990 roas! yactora melIbHBIX Oyph B
3TOM perunoHe yBenuuuiachk B 60 pa3. SnoBUTO-CcONeHAs MbLIb, HOAHUMAIOIIASCS C BBICOXIIETO JIHA
Mopsi, cocTaBisieT okosio 200 MHUJUTMOHOB TOHH B T'OJl, UTO NMPHUBENIO K 3HAYUTEIHLHOMY 3arpsi3HEHUIO
armocdepHoro Bo3ayxa [2].

B nepuon ¢ 1989 no 1992 roasl Temnbl CHMU)KEHUSI YPOBHSI MOPSI HECKOJIBKO 3aMeIHIIOCH,
9TO OBUIO CBSI3aHO 3HAYUTEIBHBIM YMEHBIIEHHWEM Iuiomaau ucnaperus. B 1992 rony mectHbie
JKUTEM CO3/1aJIH MEeCUYaHyI0 MJIOTHHY C LEbI0 MPEeIOoTBPAIeHHs JalbHEHIIero CHUKEHUS YPOBHS
MaJIbIX OCTpPOBOB. TeM He MeHee, ypoBEHb BOIbI B bBosbIioM ApaJbCKOM MOpE MNPOI0JKAI
cHKatbcs. B Hauane 1993 roma Gapbep ObLT pa3pyilieH B pe3yabTaTe €CTECTBEHHOTO MOAbeMa
YpOBHS BOfIBI, ¥ K BecHE 1997 roma ObLI MOCTPOEH HOBBI MOYBEHHBIN Oaphep, YTOOBI OCTAHOBUTH
MOTOK BOJbl U3 CEBEPHOW 4YacTU MOps B I0XkHYI0. OJHAKO HOBBIM Oapbep YaCTUUHO Pa3pYLIMIICS
BecHOU 1999 rona n3-3a yBenuuenus nputoka peku Ceipaapes (cM. puc. 3).
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Pucynok 3.Bux Apajabckoro mopsi B mepuox 1989-2000rr.

ApanbCKoe MOpE OCTaeTCsi 04YaroM TPUPOTHONW KaracTpodsl C pa3pylIUTEIbHBIMU
HKOJIOTUYECKUMH U COLIUAIbHO-3KOHOMUYECKHUMHU IOCIIEACTBUAMU /17151 HaceneHusi. O0beM BOJbI B
ApanbCcKoM MOpE YMEHbIIUJICS Ha 65 MPOLEHTOB, a COJIEHOCTh yBEJIMUYMIAch 1O 33 IPOLIEHTOB.
OOBeM coiM Ha BBICOXIIIEM MOPCKOM AHE AocTHr 114 mMumnuapaoB ToHH. B paifone 1 km ot Mops
ocenaer~70 THIC. TOHH COJM W PacHpoCTpaHsieTcsl BO BpeMs wITopma Ha pacctosiHue 10 500 kM.
VYposens conenoctu B [Ipuapanse 3a nocieqHue 1ecATUIETHS POJOJIKAET yBeau4Barscs Ha 2,5%,
a KOJIMYECTBO PACTBOPEHHOIO KHCIOPOAA BO BIBIXaEMOM BO3AYyX€ IOCTOAHHO CHMXkanock. Co
BpEMEHEM CTaJl0 Mpeodiajgarh HampabieHHE (OPMUPOBAHMS COJIEYCTOMYMBON MXTHO(AYHBI.
OnHako, C YBEIMYCHHWEM COJICHOCTH BOJBI OOJBITMHCTBO HMHTPOAYIHMPOBAHHBIX BHUIOB DHIO
BbiMepsio. K 1990 rogy B Bbonbiom Apane coxpaHuiIoch BCero 5 BHIOB: OaiTuiickas calaka,
KaMOaJra-Tiocca, KacluiicKasi aTepHHKA ¥ JIBa BUIa OBIYKOB: OBIYOK-TICCOYHHIIA M OBIYOK-Oyoup. B
21 Beke ApabCKOM MOpE COXpPaHWJIOCh TOJBKO 2 BUia pbIO: arepuHa M kambana. 13 pucynka 4
IPOCIIEKUBAETCS HapacTaroliee ooMeseHne, Korna-to Benmkoro mopsi!

Pucynok 4.Apajbckoe mope 2000-021 r.
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K omHOMy wu3 BapumaHTOB peEIIEHUS OHKOJIOTHUYECKHX MpoOiieM ApalbCKOTO pernoHa
OTHOCHUTCS MOCaJKa COJCYCTOMYHMBBIX PACTECHHUI, KOTOpas MOXKET CTaTh OJHUM U3 3(PPEKTUBHBIX
Croco00B OOpHOBI C BBICHIXAHHEM U 3arps3HCHHEM BOJOEMOB. OTH PACTCHHS CIIOCOOHBI
MIEPEHOCUTH BBICOKYIO COJIEHOCTh KaK B MOYBE, TaK M B BOZE, YTO UMEET KIIIOUEBOE 3HAYCHHE IS
BOCCTaHOBJICHUS IKOCUCTEMBI. K 4HCITy M3BECTHBIX COJICYCTOMYUBBIX PACTCHUMU, TTOIXOMSIINX IS
BBICAJIKM B ApaJIbCKOM MOpE, OTHOCATCS COJIEBOM I[BETOK, COJIOJ], MyXOJIOBKa, COJIOHYAaK U JpyTHe.
OHU TOMOTalOT YKPEIUISTh IOYBY, YIYYIIaTh €€ CTPYKTYpYy M CIYXKaT HUCTOYHMKOM IHIU IS
MECTHOMU (hayHBI.

Panee mnpoBeneHHBIE WCCIECIOBAHMS MPOACMOHCTPUPOBAINA TPOIECCHl MOTIOMICHUS U
HAKOILJICHUS TSKENIBIX METAJJIOB JIMCThSIMH HEKOTOPBIX JPEBECHBIX PACTEHH, 4TO MOTYEPKHUBAET
WX BOKHOCTH B 9KOCHCTEME.

B pamkax Hammx HMCCIIEIOBAHUN Mbl MU3YYWJIA YCTOMYMBOCTh MOXKEBEJIbHUKA K COJCHOM
moyBe. JTO JPEBECHOE PACTEHUE COXPAHsSET JHMCTBY KPYIVIBI TOH, YTO JENaeT e€ro OCOOEHHO
LEHHBIM JUIS JAHHOTO PErMoHa. Pe3ynbTaTsl HAIIUX SKCIIEPUMEHTOB MPECTABICHBI HA PUCYHKE 5.

beino uccnenoBaHo BIMSHUE COJEBBIX PAacTBOPOB, coaepxammx oT 1% mo 15% comu Ha
pa3BUTHE M KU3HECIOCOOHOCTh MOXOKEBEIbHUKA. bBBUIO YCTaHOBIEHO, YTO MOMKIKEBEIBHHUK
CII0COOEH BBIIEPKUBATH COJIEBOM PACTBOP C HACBIEHHOCThIO J10 3%.

A O Q8 —
Pucynok S. Biausinue pacTBOpoB CO/IH pan3eoil KOHIEHTPALIMH HA POCT
MO:KeBeJIbHUKA

MpI nonaraeM, 4TO MOCEB MOXOKEBEIbHHUKA B paiioHe ApaibCKOro Mopst oOnagaer psaoM
IPEUMYILIECTB, CIIOCOOCTBYIOIINX 3HAYUTEIBHOMY OOOTaIlleHUI0 YKOCUCTEMBI PETHOHA!

1. VYayumenue 3kojormyeckoii curyammu: Ilocaaka MOXOKEBEIbHUKA B HaCElEHHBIX
IIYHKTaX, PACHOJOKEHHBIX HEAAIEKO OT ApajbCKOrO MOps, CHOCOOCTBYET YIYYIIEHHIO KadecTBa
MOYBBl M BOJBI, a TaKKe YBEIUYMBaeT OuopazHooOpaszue B permoHe. KopHH MoOioKeBeIbHUKA
oOoramjaroT MOYBYy NUTAaTEIbHBIMU BEIIECTBAMU U YIAY4YIIalOT €€ CTPYKTYpYy, YTO CO3JaeT
OJaronpuATHBIE YCIOBUS JUIsl pOCTa APYTHX PACTEHUH.

2. 3amuTa OT BeTpa M 3po3uM: MOXOKEBEIBHUK Y(PQPEKTHBHO YIEPKUBACT TMOYBY H
NPEJOTBPAIAeT €€ IPO3UI0, YTO OCOOEHHO BaXHO B OOppOe C mecyaHbIMH OypsMU B paiioHe
Apainbckoro Mopsi. Ero kopHu Haie)KHO 3aKperuisioT IPYHT, IPEIOTBpaliasi € CMbIBaHUE JOXKIEM U
BETPOM, UTO ITIOMOTaeT COXPAHUTh BEPXHUI CIIOHM MOYBBI ¥ MPEAOTBPATUTD AAJIBHEHIIIYIO DPO3HUIO.

3. Co3naHue 01aronpuATHBIX YcaoBui 1Js ¢uiopbl u paynsl: [locagka MOXOKEBEIbHUKA
CO3[1aeT CIELHUANbHbIC YCIOBUS IS Pa3BUTHsS PACTEHUU, KUBOTHBIX W MNTHUI], oOecrieyrBas UM
KHWIbE, YKPHITHE U UCTOUHUKH ITHIIH.

4. TloBbllIeHHE TYPHCTHYECKOIO NMOTEHIHAJA: YHUKAIbHAs NPUPOJA U SKOJOTMUYECKU
yucrass cpena, QopmupyeMas IOCEBOM MOXKEBEJIbHUKA, MOTYT WpHUBIE€Yb TYpPUCTOB U
CrocoOCTBOBaTh Pa3BUTHIO TypusMa B [Ipuapanbe. MoxKeBEIbHUK U JIPYTUE PaCTEHHs CIIOCOOHBI
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MOMJIOIAaTh YIVIEKUCIIBIM a3 U BBIACIATh KACIOPO, YTO CHUYKAET YPOBEHD 3arpsA3HEHHS BO3AyXa U
YIIy4lIaeT ero KayecTso.

5. DxoHommnueckasi Bbiroga: [loceB MOMOKEBEIBHHMKA MOXET IMOBBICUTH YPOXKAMHOCTD
CEJIbCKOXO3SIIICTBEHHBIX KYIBTYP, CO37aTh HOBBIE paboune MecTa M CIOCOOCTBOBaTh Pa3BUTHIO
3KOHOMHKH PETMOHA.

6. JlomoJTHUTEIbHBIA T0X01 JJsi MeCTHBIX JKUTeJel: BripanmBanue MOXOKEBEIbHHKA
MOXKET CTarh HMCTOYHUKOM JOIMOJIHUTEIBHOTO JO0XOMa JJII MECTHBIX JKUTENeW Omaromaps ero
OTHOCHUTEJIPHOM JEIIEBU3HE WU HENPUXOTIMBOCTU. Hampumep, 3T0 MOXKET BKIIOUaTh IPOAAXKY
JPEBECHHBI, SITOJ] HJIM CEMSTH, a TAK)KE CO3JJaHUE TYPUCTUICCKUX MAPIIPYTOB U OOBEKTOB.

3akiouenne. Takum 00pa3oM, IMOcajika MOXOKEBEIbHHKA B paiioHEe ApalbCKOTO MOPS
MOXET OKa3aTb 3HAYUTEIIbHOEC BCECTOPOHHEE MOJIOKUTEIBHOE BIUSHUE Ha JKOCHCTEMY
CHOCOOCTBYSI €€BOCCTAHOBIICHUIO U YITYUIICHHUIO Ka4eCTBA KU3HHU.

Opnako cieayer MOAYEPKHYTh, YTO BBICAJKA COJICYCTOMUYMBBIX PACTCHHUM SIBISETCS JIUIIb
OJHUM M3 DJIEMEHTOB KOMIUJIEKCHOM MPOrpaMMbl MO BOCCTAHOBJIEHHIO 3KOCHCTEMbI APabCKOIO
Mopsi. He crout 3a0b1BaTh, 4T0 ApaibCKoe MOPE Ha MPOTSHKEHUH MHOTHX JIET OCTAeTCsl aKTyalbHOM
poOsIeMOil U3-3a 3HAYUTEIBHOTO CHIDKEHHUSI YPOBHS BOJIbL. B HacTosimee Bpems mpenpUHUMAIOTCS
pa3IMYHBIE YCWIMS JIJI1 HOPMAJIU3ALUUKU CUTYyalluy U MPENOTBPAICHUS JAIbHENIIIET0 NCYE3HOBEHUS
3TOrO YHUKAJbHOTO BOJOe€Ma. XOTS BOCCTAHOBUTH 3E€MJIM, KOTOpPbIE KOTNIA-TO OBLIM MOKPBITHI
BOJIaMH MOpSI U BEpPHYTh UX OuMOpa3zHooOpasue, Kak 3TO ObUIO paHbIlle, HAM HE YAAJOCh, MBI
MpoAOIDKaeM padoTaTh HaJ YIYUYLICHHEM COCTOSHUS peruoHa. [[ns m3bexxkaHus Kpusuca KpaiiHe
BA)KHO BBICAKUBATh COJICYCTOWUYMBBIEC PACTEHUS B palloHe ApabCKOro Mops. Mbl Hajeemcs, 4ro,
BBICA)KMBAsI MOMIKEBEIBHUK, CMOXKEM YIYUYIIWTh KaY€CTBO IIOYBBI U BOJBI, a TAKKE€ BOCCTAaHOBUTH
J3KOCUCTEMY B 3TOM YHUKAIBHOM PETHOHE.
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presents the results of measurements and calculations of morphometric characteristics, water flows and an
analysis of the hydrological regime of the canals. The canals flowing through the territory of Tashkent have
been studied in detail, their location is presented in the form of a detailed hydrographic diagram. The main
canal in the hydrographic network is the Bozsu canal, which takes water in the upper reaches of the Chirchik
River near the city of Gazalkent. Large branches of the Bozsu canal are the irrigation canals Ankhor,
Karasu, Salar-Jun, Kalkauz, Burjar, Karakamysh, flowing through the territory of the city of Tashkent.
Key words: hydrographic scheme, hydraulic structures, hydrographic network, irrigation canals,
morphometric characteristics of canals, main canal, water flow, hydrological regime of canals, upper

reaches of the river.

BBenenue. JlonvHa peku Yupuyuk SBISIETCA Pa3BUTBIM MPOMBIIIJICHHBIM W KPYIHBIM
CEJIbCKOXO35UCTBEHHBIM pailoHOM Y30ekucTtana. Hauunas ¢ npenropuii 3anagHoro TsHbIIaHs, Ha
Oeperax peku Uumpuumk BHHU3 [0 TEUEHUIO pacnojiokeHbl ropona ["azankent, Uupuuk, TamikeHr,
SAnrutons, Uunasz. Jlns obecrneueHuss BoAoW W dHeprueil B TallKeHTCKOM oOa3uce MOCTPOEHBI
KpYIIHBIE HMPPUTAllMOHHBIC KAHAJIBI, BOJOXPAHWIWINA, a Takke Bo3BeneH UYupumk-boscyickuit
TUAPOIHEPIreTUYECKUM TpakT. [1oaTOMY HM3yuyeHHE COBPEMEHHOIO COCTOSIHUSI CHUCTEMbI KaHAJOB
TamkeHTCKOro oasuca SIBISETCS aKTyallbHOW 3aJadyeil, KOTopas YaCTUYHO PEIICHA B HACTOSIIEM
uccienoBanuu. st 5Toro ObLTM U3MEPEHBI TapaMeTPhl PYCEl, pacCYUTaHbl UX MOPPOMETPHUECKHE

Puc.1. CxeMma pek, KAaHAJI0B H IAPKOB ropoaa
[Tamkenra (magaao XXI B.)
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XapaKTePUCTUKHU U PAaCXOAbl BOJIBI.
Kananel 1 pexu Ha Teppuropun
Tamkenta, u300pakeHbl Ha CXeMe
(puc.1). Kanman boscy sBisercs
TJIaBHBIM KaHAJIOM U OEpeT BOay W3
peku Yupuuk BOaM3M r.I'asanmkeHTa.
Teppuropuss TamkeHTa nepecedyeHa
MarucTpalbHbIMU KaHalamu boscy,
Camap, Amnxop, Kapacy, Canap-
JIxyH, Kanpkays, bypmxap,
Kapaxampim, oT KOTOPBIX
pacxoaurcs LIMPOKast CEThb
pacnpenenuTeIbHbIX  KaHaJOB U
apbIKOB,  00pa3yloLIMX  CIOXKHYIO
OPOCHUTEIIBHYIO CHCTEMY. B
Pa3IMYHBIX YaCTAX TOpPOJAa CO3/aHbI
HCKYCCTBEHHBIE BOIOEMBI.
OcHoBHast  vactb. Kawnan
bo3scy - kpynHeitmas BoJiHas apTepus
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mpaBoro Oepera pexkn UupyuK, TOCTPOCH B TIyOOKOW HPEBHOCTH [UISI OPOINCHUS 3EeMellb
Tamkentckoro oasuca. Ha Oonplield yacTH KaHal HE MMEET HMHXKEHEPHOIO BHUAA, PYCIO €ro
KPUBOJIMHEHHOE B IIJIaHE U NMPEUMYIIIECTBEHHO C OTBECHBIMU OeperaMu. B HUKHEM TeueHUUW KaHal
npuobperaet dhopmy rirybokoro (10 30 m) kanbona. Kanan bo3cy moaranHo peKOHCTpYHUPOBAJICS.
3HauUTENbHbIE U3MEHEHUS TIPETEPIIEI KaHall B CBA3U CO CTPOUTEIILCTBOM I'MAPO3JIEKTPOCTAHIINM B
nepuoa ¢ 1926 mo 1954 r. TlocnegHsis 4YacTHYHAs PEKOHCTPYKIMsS KaHama bo3cy Obuia B
CEeMHUJECATHIX T'OJlax, B CBSI3M C yBeJIHMUeHHEeM 3abopa Boabl Ha 10 M*/c miIs OpolIeHHsS HOBBIX
3emenb. OCHOBHBIE CTPOMTENbHbIE pPaOOThl BBIMOJIHEHBI HAa Yy4YacTKE OT TOJIOBBI KaHaia 0
perynaropa Kanpkay3. Ha kaHaie peKOHCTpYHMpPOBaH psii COOPYKEHMM, Ha OTAEIBHBIX y4dacTKax
MPOM3BENICHO pacimupeHue pycna. [IpomyckHas cnocoOHOCTh kKaHaa bo3cy B romose — 140 m*/c,
mHa okoio 140 kM. 13 Hero opommaercs mnomans 6osee 140 Teicsd ra [4].

MopdomeTpruyeckue xapakTepuCTHKM KaHana bo3cy, paccuuTanbl Ha OCHOBaHUU
TUIPOMETPUYECKUX M3MEPEHUH IO MATU THMAPOCTBOpPAM, KOTOPHIE paCIOIarajiich B CIIEAYIOIIEM
nopsnke: 1-ruapoctBop K. boscy-«Tenebamrusay», 500 M Boilie AkBanapka; 2- THIPOCTBOP K. bozcy—
cad. «Cemaikoy», 90 M Hike rosioBel KaHana Kanbkays; 3-runpoctBop K. boscy-«Yppa», 640 m
Hwke [leiixantaypckoit I'DC; 4-rugpoctBop k. boscy cragnon «llaxtakop», 1km Bble
Byprxapckoit I'9C; S-ruapoctBop k. bo3cy-«HanumonanpHbiil napk Y30ekuctan» um. Auuiiepa
HaBon, 300 M Bbimie rosnoBbl KaHama «bypmxap», 4 KM HHXKE 5TOTO CTBOpa pacloioKeHa
Axtenunckas ['9C.

Tabnuma 1
OcHoBHBIE MOPHOMETPUIECCKIE XapaKTCPUCTUKN pyciia kKaHaina boscy
MopdomeTpruueckue XapakTepruCTUKI I'mapoctBopbI
pyciia KaHajia 1o ruJApoCTBOPaM 1 2 3 4 5
IInomans xuBoro ceuenns F, m? 114 79,3 32,5 39,1 43,3
[upuna xanana B, m 40,5 36,1 26,4 22,6 30,7
[Tupuna kaHaga no auy b, m 29,8 19,5 12,4 9,10 20,3
Cpennsis rayouHa Nep, M 3,58 3,70 2,37 3,58 2,22
MakcumainbHas TayonHa Nuaus, M 4,79 5,49 6,52 6,29 3,13
CMOYCHHBIH IEPUMETP ), M 39,9 31,7 20,4 18,0 27,6
I'unpaBnuueckuii paauyc R, M 2,84 2,50 1,59 2,17 1,57

Kanan Ilpasobepeorcnvuii Kapacy 6eper Hayano u3 HwkHero 6beda AxkaBakckoit ['DC Ne 2.
TOJIOBHOE COOPY)KEHUE — KEJIe300€TOHHOE, C TpeMs OTBEPCTUSIMM U IEPErnagoM BBICOTOH 4 M.
[IpomyckHas CIOCOGHOCTH TOJOBHOTO COOpYXKEHHs 12 M°/C. Pycno MMeeT BHJ eCTeCTBEHHOTO
BOJIOTOKA ¢ mupHuHOM 1o Bepxy 10 — 14 M. B nutane xanan u3Buimct, odmas ainuHa ero 35 kM. Ha
npotsbkeHun 24 kM IlpaBoOepexusiit Kapacy nmpoxoaut no tepputopuun ropoja TamkenTa. Pycno
ero oxeBaercs B 6eToH M-150 ¢ TonmuHoN 006moBky 15 cM. MakCUMalTbHBINA pacYeTHBIM Pacxo/
KaHaJla C y4eTOM JIMBHEBBIX pacxo0B npuHsT 18 M%/c [4].

Kanan Canap 6eper Hadanmo B koHie otBoasmero pycia Camapckor ['DC. O6mias ero
MPOTsHKEHHOCTh OT bo3cy mo Jxyn-Canapckoro Bogoaenurens 25 kM. Ha Gomnblneit yacTu ATUHBI
KaHaJl MpOXOJIUTh Mo Tepputopun roposaa TamkenTa. [loutn Ha Bcem mpoTskeHun Canap umeer
BUJI €CTECTBEHHOIO BOJOTOKa C IIMpuUHON 1o Bepxy 10—15 M u rinyOunoit 1-2 M. T'onoBHOe
COOpY)KEHHEe KaHaJa PacCUMTaHO HA MPOMYCKHYIO crocobHOCTh 20 M°/c, (haKTHUECKM ke OHa He
npesbimaer 15 m%/c. Pycno kamama Canmap M3BHIMCTOE B TIaHE M HA OOIbIIedl yacTH He
Omaroyctpoero. Hasznauenune kaHasia MHOTOOOpasHo. M3 Hero mpoum3BoauTCs 3a00p BOJBI Ha
opomenne B KaHanbl Jlam u IlanBan. M3 Canapa cOpacbiBaercs B peke Yupuumk Oosiblioe
KOJIMYECTBO JIMBHEBBIX BOJA. Ha HEKOTOpPBIX ydyacTKax KaHall JPEHUPYET MpuiIerarlue K Hemy
TEPPUTOPUU M TEPECeKaeT MHOXECTBO KOMMYHHMKauui. MopdomeTprudyeckue XapaKTepUCTUKU
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kanana Canap, pacCUYUTaHHBIE HA OCHOBAaHWUU THUIAPOMETPUYECKUX U3MEPEHHH M0 MATH
rUApOCTBOpam (Tad:m. 2).

Taoaumna 2
OcHoBHBIE MOPpGOMeETPHYECKHE XaPAKTEPUCTHKH pycia kaHajaa Cauap
MopdomeTpruyeckue XapaKTepUCTUKH I'mapocTBOpBI
pyciia KaHaJia Io TuJIpocTBOpaM 1 2 3 4 5)

IInomans sxuBOro ceueHus F, m? 2,35 3,40 6,35 5,83 3,01
[upuna kanana B, m 14,0 18,0 16,0 16,8 10,6
[Iupuna kanaa mo aay b, m 5,30 8,80 13,1 11,5 6,00
Cpennsist rimyouna hep, M 0,60 0,45 0,58 0,57 0,55
MaxcumanbHast r1youHa Nuaus, M 3,26 2,31 1,14 2,07 2,10
CMOYEHHBIIN EpUMETp ), M 6,38 10,0 14,4 12,9 1,22
I'unpasnmmueckuii paauyc R, M 0,37 0,34 0,44 0,45 0,42

I'unpocTBOpHI pacnonaranuch B cienyroomeM mnopsake: 1 ro. - k. Canap -«boranuueckuit
caa»; 2 rn. - k. Camap-craanon «/Iunamow»; 3rm. - k. Camap «TamKkeHTCKUN MEAUITMHCKUN
UHCTUTYT»; 4r11. - K. Canap - «TamkeHTCKkuii ceBepHbIN BOK3a»; ST - pectopaH «Kymdern.

BeruncneHne OCHOBHBIX MOP(HOMETPUYCCKUX XapaKTepUCTUK KaHaoB bo3cy um Caap

1o3BoJIMII0, paccunta 1o ¢opmyse llesu V = C+/RI , cpennune ckopoctu TedeHUs: B BHIOPAHHBIX
CTBOpPAaxX M HMMesl M3MEPEHHbIE IUIOMAJNd BOJHOTO CEUCHHs ONPEACIUTh PAcXobl BOJAbI B HHUX
(Tabmunel 3. u 4).

Taoauma 3
Pacxoanbl Boabl Ha kaHaJie bo3cy paccuutannbie o popmy.ie Hle3un
['uapocTBOpHI F,m? R, m [ n y C Vwme | Qumilc
1 114 2,84 0,0002 | 0,025 0,19 48,9 1,16 133
2 79,3 2,50 0,0003 | 0,025 0,20 47,9 1,31 104
3 32,5 1,59 0,0030 | 0,025 0,21 44,1 3,05 99,0
4 39,1 2,17 0,0013 | 0,025 0,20 46,7 2,48 97,1
5 43,3 1,57 0,0015 | 0,025 0,21 44,0 2,13 92,4
Taoauna 4
Pacxoabl Boabl Ha kaHase Casap paccuutannbie o gopmyie Hle3n
I'mapocTBOpHI F, M R, m [ n y C Vuc | Qmic
1 2,35 0,37 0,0040 | 0,022 0,22 36,6 1,41 3,31
2 3,40 0,34 0,0040 | 0,022 0,22 35,9 1,32 4,50
3 6,35 0,44 0,0009 | 0,022 0,22 38,0 0,76 4,81
4 5,83 0,45 0,0010 | 0,022 0,22 38,2 0,81 4,73
5 3,10 0,42 0,0037 | 0,022 0,22 37,6 1,48 4,60

Kak BugHO M3 TaOmuipl pacxoabl BOJABI HO JUIMHE MCCIEAYEMBIX KaHaJIOB HM3MEHSIOTCS.
W3meHeHns pacxoloB BOAbI Ha KaHaie bo3cy BbI3BaHBI OTBOJOM BOAbl B KaHanbel Kanbkays
(IpOTyCKHasi CIIOCOGHOCTh B TONOBE KaHama 45 M°/c), a Takke paboTOH THAPOIIEKTPOCTAHIINIA
(Ileiixantaypckoit 1 bypmkapckoit). Ha kanane Canap, KOTOpPBIA B HAcTOsIIEE BpeMs SBISETCS
KOJUJIEKTOPOM, 3TH U3MEHEHUS TPOU3OILIN 32 CUET COPOCOB BOJIBI.

Kanan /icyn. Ixyn-Canapckuil BOJOAEIUTEND, PACIOIOKEHHBIH HECKOJIBKO HUXKE MecTa
ciusgHus kananoB Canap, [IpaBoGepexusiit Kapacy u Bypmkap, siBisieTcs roIOBHBIM COOPYKEHUEM
Jlxxyna. TIpomyckHas crmoco6HOCT perystopa 33 m%/c. Kanan JIKyH MO yClIOBUAM OYepeHOCTH
CTpouTeNnbcTBa UMeeT aBa yyactka: Crapsiit JkyH nuHoi 36 kM u HoBbiit JIxkyH okoino 14 kwm [4].

Kanvkaysz-amawu. D10 OAUH U3 KPYIMHBIX BOIHBIX TPAKTOB MpaBoro oepera peku Yupyuk,
COCTOAIIMK IO CYIIECTBY M3 TpeX CIEAYIIIMX APYr 3a JIPYyroM MarucTpajbHbIX KAHAJIOB:
Kanpkays, Jlamamm u Pamanan. Ha kanane Kanbkays3, mpomyckHasi CrOCOOHOCTH TOJIOBHOTO
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coopykeHHs, yBemuumBaercs 0 45 wm%/c. Kamam npoXoauT B BbIEMKE M HMEET JOBOJBHO
u3BWIKMCTOE pycio B miuaHe. llupuHa ero mo AHY yBelIuuuBaeTcss 10 8 M, IiTyOMHA KaHala
m3MeHsieTcs oT 2 10 6 M. O6mas amHa kaHana Jlamamm 15 kv, pacdetnsrii pacxon 40 m%/c. Kanan
CAellaH B LEJIAX MOJa4yu JONOJHHUTEIbHBIX PACXOJOB BOJABI HAa HOBBIE OpolIacMble 3emiid. B
TOJIOBHOM YacTH OH MPOXOJUT MO TEPPUTOpUU ropoja. Ha mpoTskeHnn oJHOro KMJIOMeTpa KaHal
Hamamu npoxoaut mo pyciy coOpoca Kapakambimia. Jloxke CylIecTBYIONIETO KaHalla MPOXOAMT
IIPEUMYIIECTBEHHO B II0JIyBBIEMKE-TIOJIYHACBIIM WJIM B HEINIYOOKOH BbleMKe. Toibko mocie
Taxtamynbsckoro nepenajaa, Ha HEOONBIION JJIMHE KaHAJ UMEET BBIEMKY TUIYOHMHOM OT 5 110 15 M ¢
KpyThIMU OOpTamu, IIMpWHA KaHaja mo AHy -1o 8§ M. Ha kaname ummerorcs aa cOpoca — B
Kapakampiin 1 Aumcaii, a Takke OOJBIIIOE KOJIMYECTBO APYrHMX coopykeHuil. KoHmeBas 4acTh
Ka”Haya [lamamu, NpOTSHKEHHOCTBIO 10 7 KM, HOCUT Ha3BaHue PamanaH. PacdeTHas mporyckHas
CcrocoGHOCTh ero mocne pexoHcTpykiuu 40 m°/c. KaHanm Ha OTAeNbHBIX ydacTKax MPOXOIMT B
BbIEMKE TIyOMHOH OT 5 nm0 15 M, mmpuHa KaHama Mo JHY 8 M, Ha BCeM NPOTSHKEHHHM KaHal
MPOXOAUT B CYIMIMHUCTBIX TpyHTax co cpeaHuM ykioHoM okosno 0,0002. Kanan Pamanan
3akaHuuBaercs peryiasiTopom BTK u cOpocHbiM coopykeHuem B Auncaii.

Takum oOpa3om TaikeHTCKasi TOPOJCKas OpOCHUTEIbHAs cHUCTeMa OOCITY>KHMBAeT IUIOIIATh
21,8 ThIC. Ta M COCTOUT U3 MAruCTPAIbHBIX U paclpeAeIUTENbHbIX KaHAJIOB, YJIUYHOU U
BHYTPUKBApTaIbHOU CETH, COpOCHBIX KaHaloB. OCHOBHOW 3a00p BOJABI MPOBOJIUTCS M3 KaHala
boscy u Tonpko HemHorum Oosee 1 ThICc. ra opomnaercs u3 kaHainoB Jlamamu, 3axa, [lapHaBara u
Opyrux. I'maBHBIMU BOJOTIPUEMHUKAMU COPOCHBIX BOJ C TOPOJICKOW TEPPUTOPUHU CIYKAT KaHAIbI
Canap u Hmxuuii boscy.

CaMblil KpYITHBIN MarucTpaibHbIM KaHAT B TOPoJe — AHXOp C TOJIOBHBIM pacxojioMm 6osee 10
M?*/c. OH opomIaeT ro-3anajgHylo 4acTb TOpPo/a, UMEET 3EMIITHOE PYCIIO M TOJBKO HAa OTAEIHHBIX
y4acTKax OOJIMIIOBaH COOPHBIMU KeNe300€TOHHBIMU TUITUTAMU. 3a MOCJIETHUE TO/IbI KaHAT OCHAIIIEH
HOBBIMH COOPYKEHHSIMHU, 00ECTICUUBAIOIIMMHU 3a00p BOJBI ISl )KUJIBIX MAacCHBOB YmMilaH3apCKOTo
paifona. OctanbHble MarucTpanbHble KaHanbl — Kokua, Kemarpak, Jlap6azakent, ['agrapan,
[Ileitxantayp, AKKypraH u JIpyrue — UMEIOT, MPOMYCKHYIO CIIOCOOHOCTh oT 3,5 m3/c. Kanainbr ati
MPOXOAAT NPEUMYILIECTBEHHO B 3€MIISIHOM pYCI€ W MHOTME M3 HHUX B HACTOSLIEE BpeMs
PEKOHCTPYUPYIOTCSI B CBA3M C HEOOXOJMMOCTBIO YBEIMUYEHUS TMPOIYCKHOM CHOCOOHOCTH H
PEKOHCTPYKLUEN TOPOJICKON 3aCTPOUKH.

I'maBHBIE cOpocHbIe KaHabl ropoaa — Yopcey, Jxanrox, Yykyp-Kynpuk, Kapakamsi, [{xap-
MPOXOJIAT B TIyOOKUX OBparax M UMEIT HeOIaroycTpoeHHbIH B Ha MHOTHX ydacTkax cOpOCHBIX
KaHaJIOB celyac BeayTcsi pabOThl MO KOPEHHOM PEKOHCTPYKLIMH, B pe3yjbTaTe KOTOpPOHM OHM Ha
OO0JIBLIIOM MPOTSDKEHUHM OyayT HmpoxoauTh B TpybOax. COpoc Yaymm yxe ceifuac Ha Bcel UiMHE
MIPOXOAUT B JK€JIe300€TOHHBIX TpyOax nuamerpom 2,5 m [3,7,8,].

PacnipenenurenbHas ceTb TOPOACKOM  OpPOCHTENBbHOM  CHUCTEMBI HUMeEeT  OOJbIIYIO
MPOTSKEHHOCTh. PacripenenuTenbHble KaHaibl B CTapbIX JKHJIBIX MAacCHBaX ropoja MpOXOAsT B
OCHOBHOM B 3€MJISTHOM pyclie U TOJBKO OT/AETbHBIC U3 HUX OOMUIIOBAHBI OETOHOM WJIM KHUPIUYHON
KJIaAKOM. B HOBBIX >KMJIBIX MaccHBaxX pacHpeleUTENN YCTPauBarOTCs B BHJIE KeJI€300€TOHHBIX
JOTKOB. B 30HE rocyaapcTBEHHOM MHOTOATAKHOM 3aCTPOMKHM 3TO JOBOJBHO TyCTas CEThb
MOCTOSIHHBIX apbIKOB, OOJMIIOBAHHBIX IUIMTAMU M KEJIe300€TOHHBIMHU JIOTKaMU-OJIOKaMH, C
OTBEpCTUSAMU i mojiuBa. [loduBHAS CeTh pa3MemiaeTcs Tak, 4ToObl B OCEHHE-BECEHHHM MEpPHO]T
OHa MOTJIa OTBOJUTH JTUBHEBBIC W Tajbie BOJbI. B 30HaX MHAMBUIYaTbHON 3aCTPOMKH U KPYITHBIX
3eJIEHBIX MACCHBOB CTallMOHApHAas OOTUIIOBAaHHASA CETh apPBIKOB YCTPAUBAETCS TOJBKO IO YIIHIIAM,
mpoesziaM U ajuiesMm. [ monmBa mpuycaqeOHBIX YyYacTKOB M 3€JIEHBIX HACaXKJIEHUN €XEeroaHo
Hape3arT BPEMEHHYIO CETh apbIKOB. B MPOMBINIIEHHBIX 30HaX YCTPOEHA pa3peKeHHas MOCTOSHHAS
CETh OPOCUTENIbHBIX KaHAJIOB, BBHIOJHSIONIUX TaKKe (PYHKIIMH BOJOOTBO/A.

Boga B ycroBusix 10’KHOTO ropo/ia, Kak U3BECTHO, UCIOJIb3YETCS HE TOJIBKO Ha OPOLIEHHUE, HO
MMeEeT CaHUTApHOE, MUKPOKIMMAaTHYeCKOe U JeKopaTHBHOe 3HaueHue. Mcxons u3 aroro, mpu
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OTIpEICTICHUN BOJOMIOTPEOJICHUsT YUUTHIBAIOT PACXOJbl HA TOJIMB 3€JICHBIX HACAXKICHUU, MOUKY
JOPOKHBIX MOKPBITUH, HEOOXOAUMOCTh CO3JaHHsI POTOYHOCTH B BOJOEMAX U OPOCUTEIILHOM CETH.
CyMMapHass MakcuMajbHas OpJAMHATA TUAPOMOAYJS HETTO JUJIg TOpPOACKUX YCIOBUUA B
BOJIOXO3SIIICTBEHHBIX pacueTax MPUHUMAETCS B pa3Mmepe 2 Ji/c Ha rekrap, a opauHaTa OpyTTo Mpu
KIIJ] opocutenbHo# cuctemsbl, paBHoM 0,81 — 2.4 51/c Ha rekTap. CymMMapHOE BOJOTIOTPEOICHUE T.
TamkeHTa B IEpHOJI C ampesis Mo OKTAO0pb cocTtaiseT oT 40 mo 52 m3/c, a B mepuoj ¢ HOAOPS 10
MapT OHO CHIKaeTcs 10 2 M*/c. B 3T0 BpeMst Bojia HCHOIB3YeTCs TOIBKO JUIsl MOMKHM yiull. Pacxon
BO3BpaTHBIX BOJ B IMEPUOJ MAaKCUMAJIbHOIO BOJOMOTPEONCHUs, MO OleHKe TalIkeHTCKOro
I'enmutana, cocrasiser 25-30 m3/c [3.4,6].

OcHOBHOH cnoco0 MojiMBa TOPOACKUX 3€Mellb B HacTosiee Bpems — HHQMIbTpalus Hu3
apblkoB. [loMMB HAMyCKOM B YCIIOBHUSIX COBPEMEHHOTO TOpojia M3-3a OOJIBIION CETH MOA3EMHBIX
KOMMYHHUKaIMI HE MOIYYWI IUPOKOTIO paCpOCTPAHEHHU U B ITOCIIEIHEE BpeMsl B I'. TallkeHTe Bce
Jaire npuMeHsieTcst 6ojiee MpOrpecCUBHBIN criocol MoauBa — T0KAeBaHue [6].

BreiBOABI:

1. UppurammonHasi cetb TalIKEHTCKOTO Oa3uca Ha ydacTKe pyciia pekd Yupuwk OT T.
lNazankenta mo r. YumHaza coctouT u3 29 BOA03a00pHBIX KaHAIOB U 26 COPOCHBIX KaHAaJIOB-
KOJUICKTOPOB, CaMbIMH KPYIHBIMU KaHajlaMu SIBIISIIOTCS KaHan boscy oW 120 kM u ero
MPOITyCKHAas crocoOHOCTh B rojioBe — 140 m*/c, 3ax-apbik, anuHou 112 kM u TamkeHTCKkuid KaHa,
MMEIOIIHiT JUIMHY 54 KM, ¢ IPOITYCKHOH CIIOCOOHOCTEIO 10 87 M¥/c;

2. B ropox TamkeHT BoAa MOCTYyMaeT MO MAarucTpaibHOMY KaHalny bo3scy, Bcero B ropoze
neiicteyer 6osnee 100 kpynmHbIX M MEIKHUX KaHaioB, W3 HUX boscy, Camap, Auxop, bypmkap u
Kapakawmbiir Hanbosee KpymnHble;

3. Ha pexe Uupuuk neiictByer Unpunk-bo3cyiickuil ruipo3HepreTH4eckiii TpakT, cucrema
€ro THUAPOTEXHUYECKHX COOPYKCHUI, KAHAJIOB, HACOCHBIX CTAaHIUH U TPyOONpPOBOJOB TpaKTa
MTO3BOJISIET T10/IaBaTh BOY BCEM IMOTPEOUTEIISIM 10 €IMHOMY TpaduKy U B HY’)KHOM KOJIMYECTRBE;

4. W3mepensl TIyOMHBI pycell KaHAJIOB HAa THIPOCTBOpPAaX M HAa OCHOBAHUU JTUX JTaHHBIX
paccUMTaHbl IUIOMAAM MOMEPEYHBIX CEYEHUH MO TMAPOCTBOpPAM. M3MEPEHBI CKOPOCTH TEUYECHUS B
BBIOpAHHBIX MATH CTBOPAX KaHaia;

5. ITo mopdomerpudeckum xapakTepucTiukaM kaHasioB boscy u Canap, ucnonb3ys GopMmyiny
[Ile3u paccunTanbl pacxopl BOABI B KaHAJIAX.
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Yer yuzining Katta gismini suv egallaganiga garamay, fagat uning 3 foizi foydalanish
uchun yarogli hisoblanadi va ulardan 2 foizi borish giyin hududlarda joylashgan muzliklarda
to’plangan. Shu sababli jami suvning umumiy hajmidan atigi 1 foizi inson iste’moli uchun mos
keladi.

Shuningdek, ichimlik suvi resurslari sayyora bo’ylab notekis tagsimlangan. Natijada turli
mamlakatlarda aholi jon boshiga to’g’ri keladigan suv resurslari hajmi bir-biridan keskin farq
giladi.

Insoniyat yashashi, kamol topishi va aholi turmush darajasining yugori o’rinda bo’lishi
uchun ishlab chiqarish, aynigsa ozig-ovgat mahsulotlarini yetishtirishda suvning o’rni beqiyosdir.
Shu sababdan mavjud suv manbalarini asrash, ulardan ogilona foydalanish bugungi kunning
dolzarb vazifalaridan biri bo’lib qolmoqda.

Dunyo bo’ylab, jumladan Markaziy Osiyoda aholi sonining yil sayin ortib borayotganligi
natijasida gishloq xo’jaligida mahsulot yetishtirishga bo’lgan talabning ortishi va vyillik o’rtacha
harorat ko’tarilib borayotganligi hisobiga bug’lanish kuchayishi sababli Markaziy Osiyo
mamlakatlarida yoz oylariga kelib suv manbalariga bo’lgan talab ortib bormoqda.

O’zbekistonda 4,3 min gektar (Markaziy Osiyodagi jami sug’oriladigan yer maydoni 7,9
mln gektar, bunda O’zbekistonning ulushi gariyb 55 foiz) sug’oriladigan ekin maydonlari mavjud.
Mamlakatdagi suv resurslarining 90 foizi gishlog xo’jaligi sohasida ishlatiladi. Shu jihatdan suv
resurslari kamayishi mintagadagi boshga davlatlarga nisbatan ham O’zbekiston uchun ko’proq
salbiy ogibatlar bilan xarakterlanadi. Suv tangisligi gishlog xo’jaligiga salbiy ta’sir ko’rsatib,
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turmush darajasi yomonlashuvi, eksport kamayishi, inflatsiya oshishi, ozigovgat mahsulotlari narxi
gimmatlashishi va bandlikni ta’minlashda jiddiy muammolar keltirib chigaradi.

Olib borilayotgan tadgiqot natijalariga ko’ra, 2030-2040 yillarga borib O’zbekistonda
suvga bo’lgan talab sezilarli oshadi va mavjud suv resurslari keskin kamayadi, bu esa joriy suv
tangisligini besh barobargacha oshiradi. Bu davrga borib O’zbekiston suv tanqisligi bo’yicha qizil
hududlar gatoriga Kiradi.

Jahon banki tahliliy ko’rsatkichlariga ko’ra, 2050 yilga borib O’zbekistonda suvga bo’lgan
talab 59 kub km.dan 62-63 kub km.gacha oshadi va mavjud suv resurslari 57 kub km.dan 52-53
kub km.gacha kamayadi, bu esa joriy suv tanqisligini (2 kub km.dan 11-12 kub km.gacha) besh
barobarga oshiradi.

2022-2026 yillarda respublikada 2875 ta ichimlik va 283 ta oqova suv inshootlarini, 33,7
ming km tarmogqlarni qurish rejalashtirilgan. Buning natijasida 2026 yilga kelib, respublika aholisi
markazlashgan ichimlik suvi bilan ta’minlanganlik darajasi 90 foiz, oqova suv xizmatlari bilan
gamrab olinganlik darajasi esa 35 foizga yetishi kutilmoqda. Ushbu davr mobaynida sohaga

o’tgan 5 yilga nisbatan 5 barobarga ko’p, ya’ni 5,5 mlrd dollar miqdorida investitsiyalarni
jalb qilish ko’zda tutilgan.

Shu bilan birga, bugun mamlakat aholisining faqat 65 foizi markazlashgan ichimlik suvi
tizimidan foydalanish imkoniyatiga ega. Iste’molchilarning 51 foizi esa, suv hisoblagich jihozlari
bilan ta’minlangan xolos, shuningdek, ichimlik suvi tarmogqlarining 38 foizi rekonstruktsiyaga
mubhtoj.

Bundan tashqari, sohada aholiga suv yetkazib berish, suv inshootlarini rekonstruktsiya
qilish uchun ajratilgan mablag’lardan samarasiz foydalanish, noqonuniy sarflangan mablag’larni
undirish kabi gator muammolar yuzaga kelgan.

“Aholini toza ichimlik suvi bilan ta’minlash masalasi doimo digqatimiz markazida bo’ladi.
Sohaga jalb qgilinayotgan investitsiyalar hajmi keskin ko’paytiriladi. Shu bilan birga, muammoli
hududlarga toza ichimlik suvini yetkazish va sifatini yaxshilash bo’yicha alohida dasturlarni
amalga oshiramiz” Prezident tomonidan 2022 yil 22 iyul kuni “Ichimlik suvi ta’minoti va oqova
suvlarni chigarib yuborish to’g’risida”gi [O’RQ-784-son] qonun imzolandi. Qonunga muvofiq,
iste’molchilarning sifatli ichimlik suvi bilan ta’minlanishi kafolatlanadi.

Hozirgi kunda aholi sonining ortishi, yangi shahar va qishloglarning qurulishi toza
ichimlik suviga bo’lgan talabni yanada oshirmoqda. Ichimlik suvi ta’minoti tizimini rivojlantirish,
aholini toza ichimlik suvi bilan ta’minlash bugingi kunning dolzarb muammosidir. O‘zbekiston
Respublikasi Prezidenti SH.M.Mirziyoyev davlatimizdagi har bir sohaga o0z e’tiborini qaratmoqda,
shu bilan birga soha rivojiga munosib hissa qo‘shmoqda. Jumladan, aholi o‘rtasida toza ichimlik
suvi yetishmasligini oldini olish va suv resurslaridan unumli foydalanish borasida o‘z fikr-
mulohazalarini aytib o‘tib, kerakli chora-tadbirlarni ham belgilab berdilar. Shuningdek, muhtaram
Prezidentimiz  2019-yil 26 noyabr kunidagi “Aholining ichimlik suvi bilan ta’minlanganlik
darajasini oshirish va uning sifatini yaxshilash uchun O’zbekiston Respublikasining suv
resurslarini boshqarishni takomillashtirish chora-tadbirlari to’g‘risida”gi PF-5883-son qarorini
imzoladi.

Tanqidiy-tahliliy ruhda o‘tgan ushbu tadbirda davlat rahbari ta’kidlaganidek, oxirgi 2 yilda
ichimlik suvi va kanalizatsiya tizimini yaxshilashga 2 ftrillion 400 milliard so‘m ajratildi. Bu
avvalgi 10 yilda ajratilgan jami mablag‘dan 2 baravar ko‘p demakdir. Shunga qaramasdan,
mamlakatimizda markazlashgan tarmoqlar orqali toza ichimlik suvi bilan ta’minlash darajasi 68 %
ni tashkil etmoqda. Bu ko‘rsatkich, Surxondaryoda 54 %.

Tabily suvlar tarkibida ma’lum miqdorda kimyoviy moddalar mavjud. Toza suvni faqat
laboratoriya sharoitida olish mumkin. Oqar suvlar o‘zining harakati davomida turli xil moddalarni
eritadi va ularga to‘yinib boradi. Shu sababli quduglar, buloqlar, daryolar, ko‘llar, suv omborlari va
kanallarning suvlarida hamma vaqt ma’lum miqdorda erigan moddalar mavjud bo‘ladi. Tabiiy
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suvlarda erigan aralashmalardan tashqari, qum, o‘simlik va hayvonot olami qoldiqlari, turli xil
mikroorganizmlar bo‘ladi. Oddiy sharoitda tabiiy suvlarni ulardagi muallaq zarrachalardan tozalash
uchun suv biror g‘ovak modda, masalan, qum, ko‘mir yoki sopolning mayda bo‘laklaridan tashkil
topgan qoplamadan o‘tkaziladi. Bu jarayon suvni filtrlash deb ataladi. Filtrlash yo‘li bilan suvni
erimaydigan qo‘shimchalardangina tozalash mumkin. Ichida erigan moddalar ham bo‘lmagan juda
toza suvni tayyorlash uchun uni distillash kerak bo‘ladi .

Toza ichimlik suvi - hidsiz, ta’msiz, rangsiz tiniq suyuqlikdir. Suvdagi tuz konsentratsiyasi
1 g/kg gacha bo‘lsa, chuchuk, 25 g/kg gachasi tuzli, undan yuqorisi - shur suv deyiladi. Ichimlik
suvi epidemiya xavfini tug‘dirmasligi kerak. Kimyoviy jihatdan zararsiz bo’lishi kerak .

Bizda mavjud bo’lgan 100 % toza suvning 70 %-ini qishloq xo’jaligida, 15 %-ini
sanoatda, qolgan 15 %-ini uy sharoitida ishlatamiz. Kuniga talab gilinadigan ichimlik suvi migdori
o'zgaruvchan [4]. Bu jismoniy faoliyat, yosh, sog'liq va atrof-mubhit sharoitlariga bog'liq. Oddiy
sharoitlarda mo'tadil iqlim sharoitida yetarli miqdorda suv iste'mol qilish kerak: kattalar ayollar
uchun taxminan 2,7 litrni va kattalar erkaklar uchun 3,7 litrni tashkil etadi. Jismoniy mashqlar va
issiglikka ta'sir qilish suvning yo'qolishiga olib keladi va shuning uchun chanqovchilik va suvni
ko'proq iste'mol qilishi mumkin [5]. Issiq iqlim sharoitida jismoniy faol shaxslarning kunlik suvga
bo'lgan ehtiyojlari 6 litrni tashkil gilishi mumkin va undan ko'p [6]. Evropa oziq-ovqat xavfsizligi
boshqarmasi kattalar ayollar uchun kuniga 2,0 litr va kattalar erkaklar uchun kuniga 2,5 litr tavsiya
qiladi [7].

Suv erkaklar tana vaznining taxminan 60 %-ini va ayollarning vazni 55 %-ini tashkil
qiladi [8]. Chagaloq taxminan 70 % dan 80 % gacha suvdan, qariyalar esa 45 % dan iborat [9].

Suv Yer yuzining taxminan 70 %-ini qoplaydi, bu yerda uning taxminan 97,2 %-1 mavjud
sho'rsuv, atigi 2,8 %-igina ichimlik suvi sifatida foydalanishga yaroqli. Suv ta’minoti uchun
foydlaniladigan detarli barcha tabiiy suv manbalarini 2 ta asosiy guruhga bo’lish mumkin:

1. Yer usti manbalari-daryolar (tabiiy holatda yoki tartibga solingan) va ko’llar; 2. Yer osti
manbalari- yer osti, artezian suvlari va buloglar [10].

Quyidagi jadvalda bazi ichimlik suvlarining laboratoriya tahlil natijalari keltirilgan.

1-jadvalda
Ichimlik suvi epidemik jihatdan xavfsiz, Kimyoviy tarkibi bo’yicha
zararsiz bo’lishi, ijobiy organoleptik xususiyatlarga ega bo’lishi,
radiatsiya jihatdan xavfsiz bo’lishi kerak
Normativ hujjat . Natijalar, (mg/l)

bo'yicha” Standart talabi Nel Ichimlik suvi Ne2 Ichimlik suvi

Ne me’yori
parametrlar mg/I mg/l
Shaffof va rangsiz Shaffof va rangsiz Shaffof va rangsiz
1. Tavsif suyugqlik, hidsiz va suyuqlik, hidsiz va suyuqlik, hidsiz va
mazasiz mazasiz mazasiz

2. pH 6,0-9,0 50 7,0
3. Qattigligi 7-10meq/I 2,4 7.6
4. Xloridlar 250-350mg/I 3,0 5,0
5. Sulfat 400-500mg/I 2,4 72
6. Oksidlanish 1.5mg/I 0,08 0.8
7. Xlor qoldiq 0.2-0.5mg/I 0,1 0,0025
8. Ammiak - - -
9. Nitritlar - - -
10 Nitratlar 45mg/I 0,01 0.6
11 Aluminiy 0.2-0.5mg/I - -
12 Temir 0.3mg/l 0,05 0,05
13 Quruq qoldiq 1000-1500 mg/I 1.048 0.948




Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

Tanlangan manbalardagi suvning sifati O’zbekiston Respublikasi Davlat Standartining
ruxsat etilgan maksimal konsentratsiyasiga to’g‘ri keladigan bo’lishi kerak. Normativ talablarga
ko’ra, biz ichimlik suvining quyidagi sifat ko’rsatkichlarini:

Organoleptik ko’rsatkichlar— ta’mi, hidi, rangi, loyqaligi o’rganildi;

Suvning organoleptik xususiyatlariga ta’sir qiluvchi kimyoviy moddalar — tabiiy suvlarda
topilgan yoki qayta ishlash jarayonida suvga qo’shiladigan moddalardir, ular kimyoviy -
organoleptik ko’rsatkichlar deb ham ataladi. Biz ulardan pH- vodorod ko’rsatkichini, umumiy
minerallanishini (quruq qoldiq), temir, umumiy qattiqligi, sulfatlar, xloridlar, permanganatning
oksidlanishini o’rganildi;

Suvning kimyoviy tarkibi xavfsizligining toksiologik ko’rsatkichlari — inson salomatligiga
salbiy ta’sir ko’rsatadigan va turli kasalliklarni keltirib chigaradigan konsentratsiyalarda suvda
zararli kimyoviy moddalar (komponentlar) yo’qligii tavsiflavchi ko’rsatkichlardan — aluminiy,
nitratlar, nitrit, ammiak o’rganildi;

Epidemik suv xavfsizligi ko’rsatkichlari — mikrobiologik xossalari E. coli guruhidagi
bakteriyalar yo’qligini tavsiflovchi ko’rsatkichlarni o’rgandik, tahlil qildik. Biz olib borgan
eksperiment tadqiqot ishlari natijasidagi tahlil shuni ko’rsatmoqdaki, ichimlik suvining sifat
ko’rsatkichlari standart talablariga javob bermasligi ma’lum bo’ldi. Ichimlik suvining
yetishmasligi, uning sifat jihatdan o’zgarib borayotgani, sanitariya - gigiena talablariga javob
bermasligi eng jiddiy muammolardan biridir.

Gigienik talablar va sifatni nazorat qilish talablarida keltirilgan havolalardagi belgilandan
normalarga deyarli mos kelmadi.

Shu sababdan, taklifim ichimlik suvi aholiga yetkazib berishdan oldingi tozalash
texnologiyasini bosqichma-bosqich takomillashtirib borish zarur. Suv tozalash inshootining har bir
texnologik bosqgichida suvning sifat ko’rsatkichlari doimo laboratoriya nazoratida amalga
oshirilishini yo’lga qo’yish lozim.

“Kundan kunga davlatimiz rivojlanib, shaharlarning kengayishi, yangi shahar va
qishloglarning qurulishi, aholi sonining ko’payishi va wularning yaxshi yashashi hamda
madaniyatini oshishi suv iste’molini ko’payishiga , suv ta’minoti uchun yangi manbalarni
qo’llanishiga olib keladi. Rivojlangan davlatlarda ham suv tanqisligi tufayli ko‘plab insonlar aziyat
chekmoqda. Aholi yashash joylarini ichimlik suvlari bilanta’minlash ularni faravonligini asosiy
qirralaridan biridir. Suv ta’minotiga umumjamoaning salomatligi darajasi, xavfli epidemik
kasalliklarni yo’qotish, yashash joylaridagi sanitariya qulayliklariga bog‘liq. Mamlakatimizda
ichimlik suvini texnik suv sifatida foydalanmaslik zarur. Masalan, ba'zi zavod va fabrikalarda,
ekinlarni sug‘orishda, avtomobillarni yuvishda undan tashqari, hovli, ko’chalarga sepishda,dush va
xojatxonaga ham toza ichimlik suvi ishlatish shart emas”.

“Shu sababdan, taklifim agar ichimlik suvidan ikkinchi marta texnik suv sifatida
foydalanilsa, ichimlik suvini va unga sarflanadigan xarajatlarni tejagan bo‘lamiz. Bu masalada hal
etilmagan muammolarni ko‘rib chiqishimiz zarur”.

Texnik maqgsadda ishlatiladigan suvning GOST talablari ham ichimlik suvi GOST
talablariga nisbatan boshqacha tuzulishini taklif etardim.

Foydalanilgan adabiyotlar ro‘yxati:
1. Prezident Shavkat Mirzieyev O‘zbekiston Respublikasi davlat mustaqilligining o‘ttiz bir
yilligiga bag‘ishlangan tantanali marosimda nutqidan, 2022 yil
2. https://kun.uz/news/2022/08/09/0zbekistondagi-suv-tagchilligi-ehtimoliy-qurgogchilik-va-
keskinlashayotganekologik-muammolar.
3. https://kun.uz/news/2022/09/03/ozbekiston-suv-taminoti-sohasiga-55-mlrd-dollar-
investitsiyalarni-jalb-gilmogchi.
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Kirish. Mamlakatimizda bugungi kunda 50 dan ortiq suv omborlaridan qishloq xo‘jaligi va
sanoatining turli tarmoglaridan foydalanib kelinmoqgda. Respublikamizning janubiy hududlari
bo‘gan Qashgadaryo viloyatidagi suv omborlari ham mamlakatimiz irrigatsiya tizimida o‘z o‘rniga
ega bo‘lib, mamlakatimiz iqtisodiyoti uchun zarur bo‘lgan xom-ashyo bazasi bo‘lgan viloyatlardan
hisoblanadi. Shu sababli bu mintagani yer resuslarini suv bilan ta’minlash dolzarb masalalardan
hisoblanadi. Suv eng gimmat resursga aylanishi hagida ekspertlar XX asrda aytgan prognozlar
bugun oz isbotini topa boshladi. Negaki, 2030 yilga borib O‘zbekistonda 7 milliard metr kub suv
tanqisligi kuzatilishi va ogibatda mamlakat dunyodagi suv tangis bo‘lgan 33 ta davlat gatoriga
tushib qolishi ehtimoldan yirog emas, albatta. Bu esa gishlog xo‘jaligida suvdan ogilona
foydalanish, sug‘orishning tejamkor usullarini go‘llashni jadallashtirishni taqozo etadi [1].

Asosiy gism. Qashqadaryo vohasida qadimdan sug‘oriladigan yerlarda dehqonchilik bilan
shug‘ullanib kelingan. Keyingi yillarda Qarshi cho‘lida minglab gektar yangi yerlarni
o‘zlashtirilishi vohaning yuqori tog‘ oldi tumanlarida suvga bo‘lgan ehtiyojni qondirish va ularning
kelajakda iqtisodiy rivojlanishini ta’minlash magsadida o‘tgan asrning 70-yillarida
Qashqgadaryoning eng sersuv irmoglaridan biri bo‘lgan Ogqsuv daryosida to‘g‘on barpo etish
masalasi ko‘ndalang qilib qo‘yildi va loyihalash ishlari boshlab yuborildi. Kitob, Shahrisabz,
Yakkabog® va Qamashi tumanlarida 12 ming gektar yangi yerlarni o‘zlashtirish hamda 48,5 ming
gektardan ziyod sug‘oriladigan yerlarning holatini 34% dan 95% ga ko‘tarish maqsadida balandligi
140 m va suv sig‘imi 170 mln.m® bo‘lgan murakkab va o‘ta noyob inshoot — Hisorak suv ombori
qurilishi 1976 yildan e’tiboran rejaga Kiritildi.
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Hisorak suv ombori Qashqadaryo daryosining yuqori irmoqlaridan biri bo‘lgan Oqsuv
daryosi havzasining eng tor qismi Kaptarxona darasi qarshisida Hisorak tog‘ tizimining quyi
gismida joylashgan.

-To‘g‘onning balandligi-140 m;

-To‘g‘on ustki gismining uzunligi -660 m;

-Suv sathi 4,1km?

-Suv omborining sig‘imi -170 min m?

-To‘g onning yer silkinishiga chidamliligi-8 ball

-To‘g‘onning konstruksiyasi tog* jinslari-tosh, shag‘al, qumni gatlamlab to‘kish va to‘g‘on
0°zagini tuprogdan ishlashdan iborat.

O‘zanning giyaligi 0,25% qilib joylashtirilgan, joylashish zichligi 1,7m® va namligi 17% ni
tashkil giladi. Yaginlashuv zonasining mustahkamligini oshirish magsadida hamda shu zonaning
suv gaytarish qobiliyatini ko‘paytirish uchun maydon uzra sementli qorishma quyildi. To‘g‘on
girg‘oglari yonlamalaridagi toshli massivlarga shtolnyanlar o‘rnatilgan. Buning sababi -
gidrodinamik va gidrostatik filtratsiya oqimi ta’sirini kamaytirish, depression yuzani yuqotish
magsadida har ikkala girg‘oqda yer osti bo‘ylab ogava suvlarni yurishi uchundir. To‘g‘onning bir
maromda ishlashini kuzatib borish magsadida eng zamonaviy seysmik asbob-uskunalar, nazorat va
hisoblash apparatlari o‘rnatilgan.

To‘g‘onni bunyod etish davrida:

-2525 ming m® tuproq gazish ishlari;

-13 mIn m®to‘g*onga tuproq yotgizish;

-272 ming m® beton va temir —beton yotqizish;

-4,9 km tunnel gazish ishlari;

-115 ming m to‘g‘on asosiga sementli gorishma Kirgizish;

-4,5 ming tonna metall konstruksiyalar o‘rnatish hajmidagi ishlar bajarildi.

Inshootning yuqori gismida ikki gavatli kuzatuv xonasi qurilgan. To‘g‘on havzasida suv
hajmini bir maromda saglash, ortigcha hajmdagisini esa, to‘g‘onga ta’sir etmasdan, talafotsiz
chigarib yuborish magsadida inshootning chap girg‘og‘i bo‘ylab 150 m?/sek quvvatga ega bo‘lgan
favqulodda suv tashlash yo‘lagi qurilgan.1986 yilga kelib to‘g‘on qurilishi nihoyasiga yetkazildi.
Ogsuv daryosi o0°zanida yirik suv tagsimlash inshooti qurilishi boshlab yuborildi. Bu inshoot 240 m®
suvni Kitob, Shahrisabz, Yakkabog® va Qamashi tumanlariga kerakli miqdorda tagsimlash
vazifasini bajarilgan. Bosh tagsimlash inshooti bilan birgalikda 35 km uzunlikdagi 25 m?3 suvni
o‘tkazadigan va shu masofada bir gancha turda suv inshootlarini 0‘z ichiga olgan Oqsuv-
Yakkabog® kanal qurilishiga Kirishildi. Ana shu kanal qurilishi evaziga 12,5 ming gektar yangi
yerlar o°zlashtirilishiga, 48,5 ming gektar ekin maydonining suv ta’minoti yaxshilanishiga imkon
yaratdi.

Hisorak suv omborida 1988 yilga kelib o‘zining loyihaviy quvvati bo‘lgan 170 min m? suv
yig“ilib, to‘liq ishga tushirildi. 1986 yili suv omboridan foydalanishining tashkil etuvchi boshgarma
tuzildi [2].

Hisorak suv ombori tabiiy sharoitida Mirogi adirlari muhim o‘rin tutadi. Miroqi adirlari -
Hisor tizma tog‘larining janubiy-g°arbiy tarmogqlari etaklarida joylashgan adirlar, Oqsuv daryosi
bilan Qurugsoy (Qashgadaryo irmoglari) oralig‘ida joylashgan. Shimoli-shargdan janubi-g‘arbga
yo‘nalgan. Eng baland joyi 2108 m. Janubiy yonbag‘ri nisbatan tik va kuchli o‘yilgan. Shimoli -
g‘arbiy yonbag‘ri asta—sekin pasayib boradi. Adirlarning suv ayirg‘ichi Oqsuv daryosi yaginidan
o‘tgan. Shu sababli yon bag‘irlar keskin ko‘rinishga ega. Bu daryo vodiysiga garagan tomoni juda
baland, gisga va kalta, garama-qgarshisi esa giya va past. Yugori neogenning qumtosh, gil
konglomeratlaridan tashkil topgan. Mavjud to‘q bo‘z tuproglar targalgan va yuvilgan, dag-‘al
mexanik tarkibga ega. Turli o‘tli bug‘doyiqzorlar butalar bilan majmua holda o‘sadi. Miroqi
adirlaridan yaylov sifatida foydalaniladi (2-rasm).
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Miroqi adirlari hududi va unga tutash Hisor tog‘ tizmasi o‘zining geologik taraqqiyoti mobaynida,
ya’ni relyefning hosil bo‘lishi va rivojlanishida, landshaftlarining shakllanishiga ko‘plab muhim
paleotektonik va paleogeografik jarayonlarini o‘tagan. Umuman mezozoy davri mobaynida Tetis
dengizidan shimol tomoga ikki marta dengiz transgressiyasi Kirib kelgan. Bulardan birinchisi o‘rta
va yuqori yura davrlarida sodir bo‘lib, u Hisor tizmasining janubi-g‘arbiy gismini egallagan.
Shuning uchun bu hududlarda o‘rta va yuqori yura davrlariga mansub ohaktoshlar keng targalgan.
Quyi bo‘r yotqiziglari deyarli hamma yerda quruqglik davrlarida hosil bo‘lgan tog* jinslaridan iborat

131.

1-rasm. Hisorak suv omborining umumiy ko‘rinishi
Pachkamar suv ombori joylashgan hudud ham Qarshi cho‘lining tog* oldi tekisliklari uchun xos
bo‘lgan mintaqalari hisoblanadi. Hududning paleogeografik taraqqiyoti A.G.Boboyev, V.I.Popov va
boshgalar tomonidan o‘rganilgan. Quyi yurada quruqlik paleolandshaftlari hukmron bo‘lgan, ular
o‘rta va yuqori yura davrlarida dengiz transgressiyasini boshida kechirgan. Havoning o‘rtacha
harorati 14,5-16,5 daraja. Qishda havoning harorati bargaror emas. Yanvar oyida o‘rtacha harorat
1,10 C, lekin u -28° C gacha tushishi mumkin.Yozda iyul oyining o‘rtacha harorati +30°C atrofida,
eng yuqgori harorat 45-50°C dan kam emas. Atmosfera yog‘in-shochini hudud bo‘yicha notekis
tagsimlagan: g‘arbda kamrog va shargda ko‘payib boradi. Yil davomida 329 mm yog‘in tushadi.
Yog‘inlarning asosiy gismi gishda (37-42%) va bahorda (45-50%) yog‘adi, yozda esa umuman
tushmaydi. Qor goplami har yili ham bargaror emas , umuman olganda u 10-15 kun saglanishi
mumkin, eng sovuq yillarda esa 20-25 kungacha turishi mumkin. Qor goplami unchalik katta emas
(15-20 sm), ayrim yillarda 30-40 cm gacha yetadi.

Havoning o‘rtacha yillik nisbiy namligi sug‘oriladigan mintaqada 40% va undan ko‘p yaylovda esa
35% dan kamrog. Shamollar va chang —to‘zonli bo‘ronlar asosan shimoldan va shimoli-g‘arbdan
esadi.Shamolning yilni issiq davrlarida esish tezligi 3-4 m/sek. Kuchli shamollarning yil davomida
esishi 9 kun, changli bo‘ronlarning miqdori esa 11 kunni tashkil giladi. Suv ombori joylashgan
hudud Buxora va Qarshi artezian gidrogeologik havzasi tarkibiga Kiradi. Yer osti suvlari
to‘rtlamchi, neogen, paleogen, bo‘r, yura va paleozoy yotqiziglari tarkibidagi jinslarga to‘g‘ri
keladi.

To‘rtlamchi davr yotqiziqlaridagi yer osti suvlari litologik-geomorfologik xususiyatlariga garab
joylashgan. Sug‘oriladigan mintagada uning chuqurligi 1-3 va 1-5 m. minerallashuv darajasi 2-3 va
3-5 g ba’zan undan ko‘proq. Markaziy va g‘arbiy gismida grunt suvlarining harakati deyarli
buzilmaydi va asosan bug‘lanishga sarf bo‘ladi, shu sababli minerallashuv darajasi 10-20 g va
undan ortib ketadi, xlorid-sulfat, ba’zan sulfat-xlorid tarkibiga ega. Yer usti suvlaridan G‘uzordaryo
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(Katta O‘radaryo va Kichik O‘radaryo irmoglari) muhim o‘rin tutadi. Tuzlarni tuproglardan holi
gilish zovurlarni samarali ishlashiga bog‘ligdir [4].

2-rasm. Pachkamar suv ombori to‘gonining old tomondan ko‘rinishi

O‘zbekistonning tekislik qismida ekinlarning rivojlanishi sun’iy sug‘orish asosida amalga
oshiriladi, yog‘in miqdoriga nishatan bug‘lanish bir necha barobar ko‘p. Atmosfera yog‘inlari
hisobiga lalmi dehgonchilik bilan shug‘ullanish asosan tog* etaklari va tog® yon bag‘irlarida, ya’ni
mutlaq balandlik shimoliy gismida 700-800 m, janubda 1000 m dan yuqori bo‘lgan hududlarda
amalga oshiriladi. Bandlik oshib borgan sari havo harorati pasayib, yog‘in migdori ortib boradi. Bu
turli ekinlardan, shu jumladan, lalmi ekinlardan ham ma’lum balandliklarda mo‘l hosil
yetishtirishga imkon beradi. Professor L.N.Babushkin Chirchig va Kitob-Shahrisabz vodiylarida
(Hisorak suv ombori shu yerda joylashgan) iglimiy o‘zgarishlarni giyosiy quyidagicha baholaydi

[5].

Kitob — Shahrisabz vodiysida har 100 m balandlikka ko‘tarilgan sari yog‘in migdori 50 - 70
mm ortib boradi. 400 — 450 m dan 530 m gacha bo‘lgan balandlikda kuz, gish va bahorda yoqgan
yog‘in hisibiga tuproqda yetarli namlik to‘planadi. Biroq bu namlik har yili ham bug‘doy va boshga
ekinlarning to‘liq yetilishiga kafolat bermaydi. Har to‘rt yildan biri qurg‘oqchil keladi. Lekin
issiglik migdori (4910 - 4920 C ) nafagat tez va o‘rtapishar g‘o‘za navlariga, hatto kechpishar
(ingichka tolali) navlari ham to‘lig vegitatsiya bosgichini o‘tish imkonini beradi.

530 - 1100 m balandliklar orasida ikkinchi mintaga joylashgan. Bu joyda issiglik yig‘indisi
4910 - 4130°C bo‘lib quyi gismida eng tezpishar, 900 m balandlikkacha esa tezpishar g‘o‘za navlari
pishib yetilishiga imkon beradi. Yog‘in migdori lalmi dehgonchilik uchun yetarli.

1100 m dan 2080 m balandlikka uchunchi mintaga joylashgan. Bu yerning issiglik yig‘indisi
harorati 4130-2740° C g o‘za navlari to‘liq pishib yetilishi uchun yetarli emas. Lekin erta pishar
uzum navlari to‘liq yetilishi uchun yetarli. Lalmi dehgonchilik uchun mintagada yog‘in migdori
meyorida. Hisorak suv ombori ham shu mintagada joylashgan.

2080 m dan 3200 m gacha to‘rtinchi mintaga joylashgan, issiglik migdori 2740 - 1180°C. Bu
joy lalmi dehqonchilik uchun qulay , yog‘in miqdori ko‘p. Yuqori ko‘tarilgan sari issiglik miqgdori
donli ekinlarni to‘lig pishib yetilishiga kamlik gila boshlaydi. 3200 m dan yuqorida yaylov
boshlanadi.

Yuqorida tahlil gilingan Kitob — Shahrisabz vodiylari misolida agroiglimiy resurslar
respublikada, hatto viloyatlarning tekislik va tog® yonbag‘irlarida turlichadir. Tekislikda issiglok
miqdori shimoldan janubga, tog® yonbag‘irlarida quyi gismidan yuqori tomon o°zgarib boradi.
Ekinlarning navlari va pishish muddatlarini hisobga olgan holda to‘g‘ri joylshtirish amaliy ahamiyat
kasb etadi.
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N.A.Solntsev landshaftga tabiiy — hududiy birlik sifatida garab, uning asosiy farq giluvchi
belgilari va xususiyatlarini asoslab bergan. Ularga quyidagilarni Kiritish mumkin:

1) landshaft nisbatan katta hududni egallaydi;

2) landshaft geologik tuzilishi bir xil bo‘lgan joyda tarkib topadi;

3) landshaft genitik jihatdan bir xilda bo‘lgan hududni egallaydi;

4) har bir landshaftga relyef shakllari yig‘indisi xosdir;

5) landshaftga bir xildagi iglimiy sharoit mos keladi;

6) o‘simlik va hayvonot dunyosi bo‘yicha bir-birlariga yaqgin bo‘lgan guruhlar xosdir;

Ushbu mezonlar asosida landshaftni quyidagicha ta’riflash mumkin:

Landshaft - genitik jihatdan bir xildagi hududiy kompleks, bir turdagi geologik asosga, bitta
relyel turiga, bir xildagi iglimga, bir turkumdagi o‘simlik va hayvonot dunyosiga egadir [6].

S.A.Nishonov Qashgadaryo havzasining tekislik va tog‘li gismlarini o‘rganib, uning
hududidabir — biridan farq qiluvchi tabiiy geografik komplekslarni ajratdi va ularni landshaft
tipchasiga, tipiga va sinfiga guruhlashtirdi. Landshaft tiplarini ajratishda mikrorelyef, yer yuzidagi
tog® jinslar, mikroiglim, tuproq — o‘simlik qoplami kabi landshaft hosil giluvchi omillarning bir
xilligi e’tiborga olingan.

G‘uzor daryosi havzasining tog® oldi tekisliklarida chalacho‘l o‘simlik tipi targalgan.
Pasttog‘li gismi tog‘li qurugtog® dasht o‘simliklari bilan goplangan. Ular efemerli — efemeroidli,
ogqurayli, efemerli — qo‘ziqgorinli, efemerli — shuvoqli va boshga o°‘simlik formatsiyalaridan iborat.
Oc‘rta baland tog* gismida turli o‘tlog, bugdoyli, archa o‘rmonlari targalgan. Shunday qilib, G‘uzor
daryosi havzasining tabiiy sharoiti xilma- xil va boy bo‘lib , xalq xo‘jaligining turli xil tarmoglarini
rivotlantirish uchun qulaydir. Hozirga vaqtda Bobosurxon past tog‘ning etagudagi To‘dachorvoq
gishlog‘ida 80 gektar maydonda, Beshqo‘tonsoy vodiysida esa 20 gektar maydonda uzumzor va
mevali bog‘lari bunyod etilgan, past tog‘lardagi Qorahavol tekisliklarida va tog* oldi tekisliklarida
yuzlab gektar maydonlarida don ekinlari yetishtirilmoqda.

Keyingi yillarda mahalliy aholi va jamoa xo‘jaliklarini ba’zan noto‘g‘ri xo‘jalik faoliyati
G‘uzor daryosi havzasiga tabiatiga salbiy ta’sir qilib, uning ekologik sharoitini yomonlashtirishga
sabab bo‘lmogda. Masalan, yaylovlarda chorva mollarini tartibsiz bogish o°simliklarni
siyraklanishiga va erozion jarayonlar ta’sirida, eng avvalo, tuprogni unumdor chirindili qatlami
yuvilib ketadi va uni hosildorligi pasayadi. O‘rtacha yuvilgan tuproglarda o‘simliklarni hosildorligi
17% kam bo‘ladi.

G‘uzor daryosi havzasida jarlik eroziyasi ham kuzatiladi. Jarliklar Bobosurxon tog‘larining
janubiy yon bag‘ridagi G*arovlisoy, Gulmaliksoy, Terskaysoyda rivojlangan. Shunday qilib tuproq
yuvilishi va jarlik eroziyasi unumdor bo‘lgan chirindi moddalarini yuvilib ketilishiga, uning suv
fizikaviy kimyoviy xususiyatini buzilishiga va shu tufayli joyning ekologik holatini yomonlanishiga
olib keladi [8].

Oc¢simliklarni siyraklanishi, tuprogni yuvilishi oldini olish va joyning ekologik holatini
yaxshilash uchun quyidagi tadbirlarni amalga oshirish mumkin:

Oc<simliklarni siyraklatib, tuprog‘i yalong‘ochlanib golgan joylari ko‘p yillik ozugabop o‘tlog
o‘simliklar ekish kerak;

Jarliklarning yon bag‘irlarida terrasalar qurib, o‘tloq va daraxt o‘simliklari ekish lozim.
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These reservoirs can be compared in terms of a number of parameters such as geographical
location, main functions, reservoir size, climatic conditions, ecological importance and socio-
economic impact on the local population. The Central Fergana (Yozyovon) reservoir is located on
the plain, and the Korgontepa reservoir is located on a hill, therefore these reservoirs have
different effects on the environment.

Key words: Reservoir, ecology, resource, reclamation, landscape, hill.

Markaziy Farg‘ona suv ombori Farg‘ona viloyatining Yozyavon tumanida joylashgan.
Eksplotatsiya yili 2013 yilga to‘g‘ri keladi. Markaziy Farg‘ona (Yozyovon) suv ombori allyuvial
tekislikda qurilgan. Bu hudud uchinchi gidrogeologik mintaga yoki sizot suvlarining turg‘un
mintaqgasi hisoblanadi. Bu mintagada sizot suvlarining oqimi yo‘q, suvlar fagat bug‘lanishga,
transpiratsiyaga, evoporatsiyaga sarflanadi. Suv omborida mavjud bo‘lgan tirkalma bosim ostida
bo‘lgan suvlarning ma’lum bir qismi ombor ostidan va yonlaridan sizib chiqadi va tarqaladi.
Natijada hududning sizot suvlari sathi ko‘tarilgan, ko‘plab ko‘llar yuzaga kelgan, botqoqlanish
kuchaygan, tuproqlarning sho‘rlanish darajasi ortgan.

Muxtasar qilib aytganda, Markaziy Farg‘ona suv ombori bu hududning ekologik va
meliorativ holatiga jiddiy ta’sir etgan. Yuzaga kelgan ekomeliorativ holatni ilmiy jihatdan
o‘rganish, tahlil qilish va yaxshilashning zarur bo‘lgan chora tadbirlarini ishlab chiqishga ehtiyoj
bor

(I-jadval)
daproHa BWIOAT cyB oMOopJapuaad ¢oiigagannm oomkapmacu ma’lumotlari
Tir Suv ombori hagida ma’lumotlar Parametrlari O‘Ichov
birligi
Umumiy ma’lumot
1 Nomi Mapkaszuii ®aprona
CyB oMOOpH
2 | Viloyat daprona
3 | Tuman Eséson
4 Manzil STaruo6ox MOU
5 | Geometrik koordinatalari X 40,6404679
6 | Geometrik koordinatalari Y 71,5153464
7 Sinfi 1
8 Suv ombori to'g'onining turi Kymaan kyrapma
9 Eksplotatsiya yili 2013 imn
9 Tashkilot nomi daproHa BUIIOST CYB
oMmOopnapuaaH
doitnananun
Oomkapmacu
10 | Holati Kypymmur
JKapaéHuaa
To‘g‘onning geometrik o‘lchamlari
11 | To‘g‘on balandligi(—h) 20 M
12 | To‘g‘on eni(— b [m]) 250-270 M
13 | To‘g‘onning uzunligi(— I [m]) 25,5 KM
14 | To‘g‘on yuqori gismining eni(— b yugori 9 M
[m])
15 | To‘g‘on yadrosining balandligi(— h yadro 30 M
[m])
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16 | To‘gon yadrosining eni(—b yadro [m]) 0,60 M

17 | To‘gon yadrosining yuqori qimining eni(— 2,60 M
b) Yadro-yugori([m])

18 | Yuqori otkos nishabligi 1,68

19 | Pastki otkos nishabligi 1,4

To‘g‘onning har bir qismining (to‘g‘on, yadro, ekran) fizik-mexanik
xarakteristikalari
20 | To‘g‘onning zichligi(— p [kg/m3]) 1,6
21 | Elastiklik moduli(— E [KN/m2])
22 | Puasson koeffisienti(—v [-])

23 | Ishgalanish burchagi(— ¢ [°]) 24°
24 | Stseplenie(— ¢ [KN/m2])
25 | Yadro zichligi(— [kg/m3]) 1,7

26 | Yadro elastiklik moduli Eyadro([kN/m2])
27 | Yadro Puasson koeffisienti(— v)yadro

28 | Yadro ishqgalanish burchagi(— ¢ [°]) 35°
29 | Yadro stseplenie(— ¢ [KN/m2])

ik ,',v'/*f-"‘/ v -u-_g" '

7, "s‘:": Rt e y i i !
1- rasm. Markaziy Farg‘ona suv omborini google earth dan olingan ko‘rinish
2-KaaBall
Qo‘rg‘ontepa suv omborining texnik ko‘rsatkichlari
Suv ombor nomi Araptepasoy suv ombori Kengko'lsoy
suv ombori
Suv omborining havzalari | Arabtepasoy Kengko‘lsoy
Qurilgan yili 1978 y 1981y
Suv sig‘imi mIn3 16,5/ 06 6,0/0,15
O‘rtacha chuqurligi, m 45 /13,5 28 /14
Suv maydoni, km2 2,4 1,05
Suv manbalari Shoximardonsoy daryosi, suv keltiruvchi kanal
A Rishton, Oltiariq, Bog‘dod tumanlarining ekin
Suv chiqarish ; .
maydonlariga suv beradi
Joylashgan o‘rni Adir Adir
Uzunligi, km 3 2,85
Damba balandligi, m 45 37
Dambaning uzunligi, m 620 580
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Tadqig gilinayotgan hududning landshaft — ekologik va meliorativ xolatini o‘zgartiruvchi
asosiy omil bu suv omborining o°zidir. Suv omborining ishga tushirilishi bilan yuzaga kelgan suv
resurslari mavjud sug‘oriladigan ekin maydonlarining suv ta’minotini yaxshilanishiga, yangi
yerlarni o‘zlashtirilishiga sabab bo‘ldi. Hududning adir qismida yerlar tekislandi. Terrasalar barpo
gilindi. Qagrab yotgan tosh-shag‘alli adir yerlarda bog‘lar, uzumzorlar va boshqa ekin maydonlari
tashkillandi. Yangi agrolanshaftlar shakllandi. Tasir zonasining o‘rta va quyi qismlarida suv
ta’minotining yaxshilanishi bilan yer osti suvlari qo‘shimcha manbaga ega bo‘ldi. Sizot suvlarining
sathi ko‘tarildi, joylarda botqoqlanish belgilari paydo bo‘ldi, joylarda tuproqlar sho‘rlana boshlandi.

Qo‘rg‘ontepa suv omborining ta’sir chegaralari och bo‘z tuproqlar mintagachasiga mansub
bo‘lib, geomorfologik jihatdan adir, adir oldi giya tekisliklari va vodiyning xususiy tekisliklaridan
iborat [5]. Bu geomorfologik ajratmalar litologik tuzilishi bilan, tuproglarining xilma-xilligi bilan
farqlanadi [8]. Adirlar rivojlanishning boshlang‘ich bosqichida bo‘lgan primitiv och bo‘z va sur-
qo‘ng‘ir tuproq qoplamiga ega. Qumog-skeletli tuproq gatlami 10-15 sm qalinlikka ega. Uning
ostida qum-qumog aralash tosh-shagalli yotqiziglar yotadi. Bu yotqiziqlar ko‘p xollarda
gipslashgan. Adirlarning ko‘pgina qismi mashina kanallari vositasida suv chigarilib, mevali
bog‘larga o‘zlashtirilgan.

om

g

om
v

]
aum

o

e i

- rasm Qo rg‘ontepa suv ombor|n| google earth dan ollngan ko* rlnlsh

Adir oldi giya tekisliklarida skeletli mayin jinsli gatlam galinligi 20-30 sm ga yetadi. Bu
hududda yangi o‘zlashtirilgan och bo‘z tuproqlar tarqalgan. Qiya tekisliklarning tuproq qatlami
periferiyasi tomon 50 sm gacha qalinlashadi. Qadimdan dehqonchilik yuritiladigan joylarda bo‘z-
voha tuproglar shakllangan. Bu tuproglar uchun galin agroirrigatsion gatlam xos bo‘lib, o‘rta
darajada madaniylashgan. Vodiy tekisliklarida uzoq vaqtlardan beri sug‘oriladigan dehqonchilik
ta’sirida bo‘z-voha va bo‘z-o‘tloqi-voha tuproglari rivojlangan. Tuproqlarning mexanik tarkibi og*ir
va o‘rta qumoqli. Adir tekisliklariga yaqin joylarda 0,7-1 m chuqurlikdan tosh-shag‘alli yotqiziqlar
boshlanadi va ular adir gatorlaridan uzoglashgan sari chuqurlashib boradi.

Hududning nisbatan botiqroq joylarida va shimoliy gismlarida o‘tlogi-voha tuproglar
rivojlangan. Bu tuproglar og‘ir mexanik tarkibga ega. Ularning vertikal kesimida mergellashgan
gatlamlar uchraydi. Kesmaning sizot suvlariga yaqin joylarida gleylashgan mavjud. Shuningdek,
kesmada gidromorfizm jarayonlari natijasi sifatida moviy, zangori va qoramtir tusli dog‘lar
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uchraydi. Bu tuproglarning aksariyati kuchsiz va o‘rta darajada sho‘rlangan. Sho‘rlanish kimyosi
sulfatli.

Qo‘rg‘ontepa suv omborining ishga tushirilishi hududning landshaft-ekologik holatiga
jiddiy ta’sir ko‘rsatgan. Karimov LE., Abdullayev 1.X. va b. Jizzax suv ombori ta’siri chegaralarida
ta’sir darajisiga ko‘ra 4 toifa hududni ajratilgan [6]. Xuddi shunday, Qo‘rg‘ontepa suv omborining
ta’siri doirasida ham landshaftekologik o‘zgarishlar holatini o‘ta kuchli, kuchli o‘zgargan, o‘rtacha
o‘zgargan va kuchsiz o‘zgargan darajalarga ajratish mumkin. O‘ta kuchli o‘zgargan hududlarga suv
ombori barcha inshootlari bilan, suv chiqarish kanallari, sug‘orish inshootlari, yo‘llar kiradi.

Kuchli o‘zgargan hududlarga janubidagi adir yerlari, Qo‘qon-Farg‘ona avtomagistral
yo‘lning ikki tomonidagi adir oldi qiya tekisliklar kiradi. Bu hududlar suv keltirilishi bilan to‘la
o‘zlashtirilgan va mevali bog‘lar, uzumzorlar tashkil qilingan. O‘ta kuchli va kuchli o‘zgargan
hududlarda irrigatsion eroziya rivojlangan.

Adir oldi qgiya tekisliklarning nishobligi keskin kamaygan quyi gismida va undan
shimolroqdagi yerlarda qo‘shimcha suv hisobiga sizot suvlari sathi ko‘tarilgan. Botqoqglanish va
qisman sho‘rlanish belgilarini kuzatish mumkin bo‘lgan bu hududni o‘rtacha o‘zgargan toifaga
kiritish mumkin. Kuchsiz o‘zgargan hududlarga oldindan sug‘orib dehqonchilik gilinadigan yerlar
kiradi.
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ASSESSMENT OF THE QUANTITATIVE AND QUALITY INDICATORS OF THE
WATER RESOURCES OF THE AMUDARYA BASIN (territory of Uzbekistan)

Abstract. This study is designed to ascertain the volume and quality of water resources within the
Uzbekistan section of the Amu Darya, assess the concentration of heavy metals in the river water, evaluate
the mineralization and quantity of collector-drainage waters generated in this region, and comprehensively
evaluate the primary factors contributing to the pollution of the river water.

Key words: Amudarya, collector-drenaj waters, mineralization, quality changes, heavy metals.

Kupum. Opon neHrusu xaB3acu JaBiaTJIapUHUHT CYFOpUJIAIUraH epiapujiaH KOJUIEKTOp-
3oBypaapra iunura 55,0-60,0 MHJUIMOH TOHHA, XyMiaaaH, AMynap€ XaB3acuaaru CyFOpHIaJuras
Maigonnapaad  12,6-20,1 MwimMoH TOHHA Ty3Jnap TymuO, ynap CyB pecypClapUHHHT
udnocnanuimura oaub kenmokaa. Tysnap TapkuOuaa Kaabluil ruIpoKkapOOHaT, KaablMi, MarHUH,
HaTpHii Cynb(haT Ba HATPUI XJIOPUIHUHT MUKIOPU FOKOPWJIMTH aHUKJIaHTaH [7,9].

Awmynapé cyB pecypciapu cudartura canOuil TabCUPHUHI acocuii cababu KHILIOK
XY KaNUruaa MyTTacuil MUHepal YFUTIap Ba NeCTUIMATIapAaH (oW JalaHnIl SKaHJINTH aHUKJIaHTaH.
Jlap€napHuHT IOKOpM OKMMMJAH KyWH OKMMHIa YTraH capu yjlap CYBUHHMHI MHMHEpaJJallyBU Ba
TapKUOUIATH TYPIH MOJaIap MUKIOPUHUHT OpTHO OopHIH aHUKIaHTaH [6,8].

Kunumok xysxkanuruia CyFopuIIiaH KeHUH XOCWJl OYiraH KOJUIEKTOP-30BYp CYBIApUHHHT
XamJa eTapid JapaxkajJa To3aJlaHMaraH CaHoaT Ba MaWIIUP OKOBa CYBJIApHUHI Japénapra
Kyiumumm Ty¢aiiiy, cyB pecypcllapuHUHT MUHEpaJUIalllyB Japakacu Xamja yjap TapKuOuIaru
OFHp MeTajutap Ba 001Ka H(IOCIaHTHPYBYH MOJIIaIap MUKIOPH optraH [1,5].

AMyZIapEHUHT IOKOpU OKMMHJA CYBHUHI MHMHEpaJIAallyBH, yJapia OFUpP MeETaUIapHUHT
TapKaJIUIH, gap€ cyB cudaTu mapaMeTpIapuHUHT Aapé€ OKMMH OMIIaH OOFIUKIUTY Ypranwirad [ 1].
Kymnanan, AMynapE€HUHT ypTa Ba KyHM OKUMHUAArd CYBHMHI MUHEPAJUIALIYBH, TMAPOKUMEBHUN
TaxJIWIM, CYBHHHI cH(aTHra TabCUp KWIyBUM OMIILIAp, Aap€ CyBUJAa OFUP MeTaJJIApHUHT
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TapKaIHIy, napé cyBu cudaTH MapaMmMeTpiIapuHUHT Aapé OKUMHU OWIaH OOFIUKIUTH YpraHWITaH
[2-4].

V36exucron xynyauaa, Amynapé cysnapuna Hg, Cr, Cd, Co, U, Zn, Sc, Fe, Br, Au Ba Sm
KaOu OFHp METAUIAPHUHT MHUKIOpJIapu HEHTPOH-aKTUBALMOH Ba pPAaTUOHYKIUAJIAp Epaamuaa
ypranwiarad. Jlapénap cyBiapuia OFMpP MeETaJIap KaTHOHJIM, aHUOHJIM KOJUIOMJ Ba HEWUTpall
Oupukmanap xojlaTuaa ydparan. HeilTpanm Ba KoJulouj MIAKJUIApHUHT HUCOATH YpraHuiaaérraH
MeTaJIapHUHT akcapusTu yuayH 40% Hu Tamkun kuiarad [1].

Y6y TagkMKOT MIIMHUHT MaKcagd AMyJapéHMHT Y30EKHCTOH KHMCMHZArd CyB
peCypCIapuHUHT MUKIOPH, CH(aTh TapKUOUAArd Y3rapuiuIapuHy, 1apé CyBUAArd OFUpP MeTajiap
MUKJIOPJAPUHUHT BakT Ba Macodadard y3rapuiuiapy JAUHAMUKACHHU, Mas3Kyp XYAYJJa XOCHI
OyNraH KOJJICKTOP-30BYp CYBJIAPHMHHMHI MHHEPAUIAIIYBH Ba MHUKIOPUHU aHUKJAIl Xamaa aapé
cyBH ubaocnanumura cabad 0yyBun acocwii oMHIIIapHM 0axoJiail Ba yJIapHH Myxodasza KUIHUII
Oyiinga taknudiap Oepuigan noopar.

Taakukor 00bexkTH Ba ycysaap. TaakukoT o0bekTu cudatuga AmMynapEHUHT ypTa Ba
KyHU OKHMH OYITaH V36eKHCTOH KUCMH OJIMHIAH. Hapénunr y3ynnuru Ilamxk Ba Baxm gapénapu
Kymirad skoitnan To Opon aenrusura kagap 1415 km, [lanmk napécuHUHT OONIIAHHUII KUCMU
Boxonnapé 6mman 6upramukaa 2620 xm, napé xaezacu 390 000 km? HM TamKua STagn. AMynapé
XaB3acu Japénapyu HUFMHAM OKUMHMHHMHI YypTaya Kyl WWIIMK MUKAOpH 68 KMS. Yuly cyB
pecypcnapuauar  80%  TOXKHKHCTOHZA, KOAraH KucmMu — AQFOHHMCTOHAA, Y30eKHCTOHZIA
IIaKJIaHAIH.

TagkukoT ycymaapu. TaJKuKOT HILTapuaa Y30eKHCTOH THAPOMETEOPONIOTHs XH3MATH
areHTJIMTMHUHT ep YCTH cyBiapu cudatu OVitnua mabaymoriapu, CyB X¥Kamuru BasUPIUTUHUHT
KOJUIEKTOP-30BYp TapMOKJIapH XaKuAard OupiiaMiyd MabIyMOTIapu OJUHAU. AMynap€ CyBHHHHT
V36eKHCTOH KHCMUIArd THAPONIOTUK Ba KAMEBHI TAXJIMUIM 5 Ta TMAPONOCTIAPJAH OJHHIAH CYB
HaMyHaJJapUHUHT Tax/IMJUIapu HaTWXKAJIapu acocuaa 6axonaHu.

Hapé cyBu HamyHanapu Tepmus maxpu (1-ruaponoct), Tysamyiiun gapacu (2-ruapomnoct),
Kunmuox maxapuyacu (3-ruapomnoct), Hykyc maxpu (4-ruaponoct), Kuswmkap kunuiorn (5-
THJIPOTIOCT) SIKMHUJIAaH OJTMHTaH.

Hatukanap Ba yJJapHUHT MyXOKaMacH.

Amynapé cyBu MuHepasiamysu. J[apénap cyBu MHUHEpaIAllyBU Japa)KacMHU Oaxoarl
YHJIaH TypJIM MakcajuiapJa poiJalaHuia MyXuM KypcaTrud XUcoOIaHaau.

Tankukot Hwnapuaa (2013-2021) Amynapé cyBu MUHEpaJUTallyBUHUHT ypTadya KUMMaTH
Tepmus maxpu verapacunan Kuswmkap kunuiorurada 0,618-0,961 r/n nan 0,981-1,356 r/n raua
opTranaury Kysaruirat (1-pacm).

1-pacm

AMynapé cyBH MAUHepa/JUIAIIYBUHUHT YpTaya KHIMaTH, 1/
1,36 gr/l

Tunporocr 1 | 0,634 0,618 0,717 0,718 0,632 0,961 0,74 0,778 0,727

Tuaporocr 2 | 0,951 0,901 0,791 0,814 0,804 1,024 0,875 0,91 0,885

T'mapornoct 3 | 0,977 0,919 0,918 0,933 0,937 1,051 0,912 1,032 1,054 —1gr/l

T'maporiocr 4 | 1,086 1,099 1,022 1,02 0,986 1,069 0,981 1,162 1,202

T'maponocr 5 | 1,089 1,177 1,076 1,113

I
o
a

1,297 0,991 1,356 1,21

0,6 gr/l

2013
2014
2015
2016
2018
2019

2017
2020
2021

TankUKOT HaTIKalapuIaH MabJIyM OYJIIMKH, akcapusAT THIPONOCTIapAaru Aapé CyBH
MUHEpAJUTAIIYBHUHT 3HT macT Muxaopu 2017 Hunpa, spHM AMyaap€ XaB3aCHMHHM CyB OuiiaH
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TAbMHUHJIAHUII KYPCATKUWIAPHUHM SHT IOKOPH OYnraH Kym CyBiaM Huinga Kysartuirad. [lapémaru
ypTaya MUHEpaJlIallyB Japa)kac JAapEHHUHI YpTa KUCMMJIAH, SsbHU AMynapé napécuHuHr Tepmus
maxpuaan Kyiu kucmu Kuswpkap Kunioru gerapacura kagap 1,35 6apobapaan 1,74 6apobaprada
optub 6oprau (1-pacm).

Amynapé cyeu tapkubugaru Cu?*, Zn?*, Cr® ponsiapMHHHI MHKIOPUI Y3rapuuuiapu
auHaMukacuHu anukiaam. 2013-2021 wwmap gaBomuga Amynapé gapécu CyBH TapKUOUIaru
OFHUp MeTaJlap MOHJIApH YpTada MUKJOPHHUHT THIpOnocTiIap Oyiinya Wuiap KeCUMHA Y3rapuIim
JUHAMMKACH YPraHWIIH.

Cu?*, Zn?*, Cr® MukmopunuHT ypTaua KuiiMaTH Aapé THAPONOCTIApHU *KOiIaiyBura Kapab
Kyhdugaruda y3rapubd Typra:

TepMu3 maxpu rugponocTu yerapacuaad Kuswpkap ruapornocturaya MUC MOHU MUKJIOPU
1,1-3,4 mxr/n gan 1,2-3,7 mkr/n rava, pyx uonu 1,5-11,3 mxr/in nan 1,3-26,3 Mxr/i raga, xpom (VI)
0,2-0,6 mkr/n nan 0,1-0,7 MKI/1 raya y3rapuiny aHUKJIaHTaH. ARpUM HWiapu akcuH4Ya, JapEHUHT
ypra OKUMHMIAH KyiM oOKuUMHMra OoOpraH capd METAaUIAPHUHI KOHLEHTpauusulapy Kamaiino
OOpraHJUTUHU KYpUII MyMKHH. By XonmaTHH Jap&HWHT CyB OKMMH Xamja CyB OMOOpHIa ““THHUII
(uykumn)” xoaucacu OuIaH OOFIAIl MyMKHH.

Hapénaunr TepMu3 maxpu rugponocTu derapacugaH Kuswpkap ruapornocturada Husuiap
KECUMHJIa MHC MOHUM MHUKAOPUHUHT YpTaua Kuiimatu 1,1 6apobapaan 1,5 Gapobapraua, pyx MOHU
mukgopu 3ca 1,1 Gapobapman 2,6 OapoGaprauya, xpom (VI) muxmopu 1,1 OGapoGapman 1,8
Oapobaprava opTuO Oopras.

[ynunraex, Amynapé cyBu TapkuOugaru Fe HMOHM MMKAOpPM pyXxcaT ATHIAIUTraH
KypcaTkuyad 3-4 6apobapra KaMJIMI¥ aHUKJIaHIH.

Amynapénunr ypra okumuaa (Tepmus maxpu rupornocT) xaM Kyl OKHUMUJAa XaM OFUp
Metaiap MukgopuHuHr (Cu, Zn, Cr(VI), Fe) kamaiiu6 Oopummau pyx, muc, xpom (VI), remup
KaTOpH/JIa )KOMIAIITUPUIT MYMKHH.

Amynapé  xaB3acH  KOJUICKTOP-30BYp  CyBJapu. AMyzmapé  gapécu  CyBH
MUHEpAJUTALIYBUHUHT TUAPONOCTIAp KecuMuaa OpTUO OOpPUIIMHUHI acocuil cababimapujaaH Oupu
KUIUIOK XY)KAJUTH SKUH MaWJOHJIAPUHM CYTrOpHUINJaH KeHMH Xocuil OYiaraH KOJIJIEKTOP-30BYP
CyBIApUHMHI Japéra kenuO Ttymmmuaup. Jlap€ xaB3acuga Xocus OYiraH KoJUIEKTOP-30BYp
CYBJIApUHMHT aKCapHUiT KUCMU AMynapé€ gapécura Kenuo Tymaau.

Hapé xaB3zacuiga Xocuia OYiraH KoOJUIEKTOP-30BYP CYBJIAQPUHMHI YMYMUH MHKAOPH
Mamiakar Mukécupa imura 6,01-9,2 kmS, MuHepamtamysu 1,44-5,28 1/n1 HU TalIKWI KWJITaH.
XaB3azia XOCWJI OYiraH KOJUIEKTOP-30BYp CYBJIAPUHUHI 3HT KarTa XaxMmu TysSMyHUH HppUTanus
TU3UMHU XyAyauaa Xocuwn Oymamu (fmmura ypraua 4,7 km®). By Xocun G¥iIraH KomIeKTOP-30BYp
CyBlapHMHI acocuid kKucMmu Capukamuin mnacrrekuciaurura Kyimiagun. Cypxon-Lepo6on
MaccuBuaa aca 1,2 km3, AMyapé xaB3acHHUHT Kyitn KucMu KopaKkanmoricToH pecny6IuKacCHHHHT
CYFOPHIIAJINTAaH MaiiJOHIApHIAH dca ypTada 2,3 KM® KOJIEKTOP-30BYp CYBJIAPH XOCHIT OYIan.

Amynap€ XaB3aCHMHUHI OKOPM Ba YpTa KHUCMHAA XOCWJI OYiaraH KOJUIEKTOP-30BYP
CYBJIADMHUHT aKcapwsT KUCMH Jap€ V3anmapu Oopul KyWuica, KyWH OKHUMHZA 3ca Yyl Ba
nacTTeKUCIMKIapra 0opub Kyiumanu.

Japé xaB3acuza Xxocus OynaéTraH  KOJUJIEKTOP-30BYp CYBJIapu  MUHEpaUIallyBH
JapakaCUHUHT WWILTHK YpTada sHT KaM Kuiimatu Cypxonaapé Bunostuaa 1.44 r/m HU, SHT I0KOpU
kuitmat Kamkanapé Bunmosituaa 5.28 r/n Hu tamkwn Kwirad. Jlapé xaB3acuaa KOJJIEKTOP-30BYP
CYBJapH MHUKIOPMHHHT ypTada Huumuk kypcatkuunm 6010 mme M> gam 9283 mun M° raga, XOCHiI
Ooynaérrad Ty3 MuKIopu MUK yprada 19039 munr tonHaman 27769 MuUHT TOHHarava y3rapu0
Typras.

Kamkamapé, byxopo Bumositmapu Ba KopakaiamorucToH pecrmyOJuKacuaaru KOJUIEKTOP-
30BYp CYBJIApMHMHI MHHepaianryB aapaxacu Cypxonaapé Ba Xopa3Mm BHIOSTIIAPH KOJUIEKTOP-
30BYp CYBJIApUHHHT MUHEpAJIAIIYB Japa’kacura HUCOATaH IOKOPUIUTHHUHT cababu, OupuHYNIaH,
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Kamkanapé, Bbyxopo Bunostnapu Ba KopakalamorucToH pecmyONuKacHIard TYMPOKHHHT
UIYpJIaHUII Japa)xacu IOKOPHJIMTH OW/laH H30XJIaHCA, MKKUHYMIAH AMynapé napécu IOKopu
OKUMUJIaH KYyHU OKMUMTa TYIITaH capy JapEHUHT CYBUHUHT MUHEpAJUIANTYBU XaM opTub 6opaau. by
¥3 HaBOaTH/a KUIUIOK XY>KaIUTUAa CYFOPUII YYYH MIUIATHIAETraH CYBJIApPHUHT MHHEpaJUIAIlyBU
OpTHILNTa XaMa YOy BUIIOSTIIAP CyFOPHIIQAUTaH MailJOHIApH A XOCHI OYIIraH KOJIEKTOP-30BYp
CYBIIAPMHMHI XaM MUHEpaJUlallyBu opTumura cabad Oymaau. CypxoHmapEé BHIOSTHAATH
KOJUIEKTOP-30BYp CYBJIAPUHMHI MHUHEpAJUIAIIYB JapaKaCUHUHT HHUCOATaH MAaCTIUTH BUJIOAT
CYyFOPWJIAIUTaH MaiJIOHJAPUHUHI ACOCUH KUCMH MHUHEpaJJIallyB Japa)aCu KaMpOK MHUKIOPHHU
tamkun 3tyBun Cypxongapé Ba llepo®on mapénapuHUHT CyBiapu OWJIaH CyFOPWIMIIN OWJIaH
M30XJ1aHa/IH.

Xynoca Ba Takauuap. 1. Amyznapé CyBHHMHI MMHEpaJIalllyB Japakacu Huiuiap
kecumuaa napé okumu Oyimad 1,35 Gapobapman 1,74 Gapobaprada optud Gopran. J[apé cysura
CYFOpUJIAIUTaH MaiJIoOHNapJa XOCWI OYiraH KOJUIEKTOP-30BYp CYBJIApH TapKHOWZArd Tysiap
TYIIUIIN XucoOura napé€ CyBH MUHEpAILIAIIyBU OPTIaH.

2. Japé oxumu Oyiinad orup MeTamjiap MUKIOPHUHHMHI OpTUO Oopuinm KysaTwirad. Muc
MUKJI0pU Aapé y3yHnuru 0yiinabd ypraya 1,1 6apobapaan 1,5 6apobapraua, pyx 1,1 6apobapaan 2,6
6apobaprauga, xpom (VI) 1,1 6apobapnan 1,8 6apobapraya opTras.

3. KomiekTop-30Byp CyBJIApUHHUHI MHUHEpPAJUIANLYB Japa)kacu XaMm AMynapé XaB3acu ypra
OKMMHUJIaH KyHU OKUMH TOMOH OopTuO Oopran. [lapé cyBM OKUMHHHT ¥pTa KUCMHUIATH KOJJIEKTOP-
30BYp CYBJIIapUHUHI MUHEpaJUIallyB Japa)kacu ypTaua 2,5 6apobapra kam OyiraH.

4. Cypxongapé Ba Xopa3Mm BWIOATIapuia XOCHJ OYiIraH KOJUIEKTOP-30BYp CYBJIapUHUHI
muHepautamyBu  Kamkagapé, byxopo Bunostiaapu Ba KopakaimorucToH pecmyOaukacuiaru
KOJUIEKTOP-30BYp CYBJIApUHHUHT MUHEpAJUIANyBH JapakacuiaH kam Oynran. Kamkamapé, byxopo
BujosTnapu Ba KopakaiamorucToH pecnyOnMKacuaard TYNPOKHUHT UIYPIAHUII Japa)kacu Ba
CYFOpHII CYBM MHHEpAJUTAIIYBH OKOPHIUTH  cababiu  KOJUIEKTOP-30BYp  CYBIApUHHUHT
MUHEpaJUIAllyBH FOKOpU OYITaH.

5. Awmynap€ cyBUHUHT HQIOCIAHUIIMHUA OJJAWHU OJIMII YYyH KHIIOK XY KaJMruja
WIUIATWIAETTaH MUHEpal YFUTIAPHUHT MEbEPJAH OpPTUKYA HWIUIATWIMIIMHUA OJAWNHHU  OJIWIL,
KHUIIUTOK XYKAJIUTU YKUHIApUra MUHEpaJl YFUTIApHU TOMYIIIA0 CYFOPHUII TEXHOJIOTHSIApU OPKaJIN
OCpWIMIIMHU TAabMUHJIAI, CAHOAT KOpPXOHANapuJaH YMKAETTaH OKOBa CYBIAPHHUHT eTapiu
Japaxazia TO3aJaHUIIMHU Ha30paT KWJIMII XaMJa MYHTa3aM MOHUTOPUHI KWJIMO OOpHIIHHU Tanad
ATUIA/IN.
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ZARAFSHON SUVLARINING TOZALANUVCHANLIGI HAQIDA
Annotastiya: maqgolada Zarafshon daryosi suvlari kimyoviy tarkibining inson faoliyati ta’sirida
o ‘zgarishi, gidrokimyoviy rejimiga ta’sir etuvchi omillar aniqlandi, suvning minerallashuv darajasining
sug ‘oriladigan erlardan gaytgan suvlar hisobiga daryo uzunligi bo ‘ycha o ‘zgarishi ko ‘rib chiqildi, daryo
gidrokimyoviy rejimning gayta shakllanishi o ‘rganildi, daryo suvlarining minerallahuvi ko ‘rib chigildi,
shaharlarning chigindi suvlarining Zarafshon suvlari minerallashuvining daryo uzunligi bo ‘yicha o ‘zgarishi
aniglandi. Daryo suvlarining umumiy minerallahuvi bilan suv sarflari orasidagi bog lanishlar yuqori
Ravotxo ja gidrostvori bo ‘yicha hisoblandi. Zarafshon daryosi wuzunligi bo ‘yicha umumiy minerallashuv
darajasining o ‘zgarishi, kation va anionlar bilan uning bog ‘ligligi va o zgarishlari aniglangan.
Kalit so'zlar: suv sarflari, suvlarning kimyoviy tarkibi, gidrokimyoviy rejimi, suvlarning umumiy
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ABOUT THE SELF-CLEANING ABILITY OF ZERAVSHAN WATERS

Annotation. The article discusses the issues of monitoring and quality of water resources of the
Zarafshan River. The factors influencing the hydrochemical regime of the river are revealed, the
mineralization of river waters and polluting organic compounds and other substances by urban enterprises
dumping wastewater into the Zeravshan River are considered. The indicators characterizing the river's
ability to self-purify are chemical oxygen consumption (COD) and biological oxygen consumption (BPK5)
for 5 days, their changes along the length of the river by months are determined.

Keywords: chemical composition of water, anthropogenic factors, sources of pollutants runoff,
hydrological posts, stations, cations anions, chemical oxygen consumption, biological oxygen consumption

Kirish. O‘rta Osiyo mintaqasidagi yirik daryolar vodiylari aholi zich joylashgan, ishlab
chiqarish tarmoqlari va sug‘orma dehqonchilik keng ko‘lamda rivojlangan hududlarga kiradi. Shu
sababli, daryolarning tabiiy gidrologik rejimi o'zgaradi, ogim miqdori kamayadi, tashlangan ogava
suvlar esa suvning sifatiga salbiy ta’sir ko‘rsatadi. Er usti va er osti suv resurslarining miqdori va
sifatiga ta'sir ko‘rsatuvchi inson faoliyatning asosiy turlariga sanoat korxonalari va kommunal
ehtiyojlari uchun suv iste'moli va ogava suvlarni daryolarga tashlash, daryo suvlarini go‘shni
havzalarga ko'chirish, suv omborlarini barpo etish, sug'oriladigan ekin maydonlarini kengaytirish,
hududlarni urbanizatsiyalash jarayonlari kiradi [1].

O‘rta Osiyo ko‘llari, suv omborlari, daryolar va kollektor-drenaj tarmoglarining suv
resurslarining inson faoliyati ta’sirida miqdor va sifat jihatdan o‘zgarishlarini F.E. Rubinova,
N.E.Gorelkin, J.J.Nurbaev, Yu.N.lvanov, E.M.Videneeva, K.A. Damladjanov, E.l.CHembarisov
Z.S.Sirliboeva, S.R.Saidovalar o‘rgangan. Ularning ilmiy asarlarida suv ob’ektlarining gidrologik
va gidrokimyoviy rejimining antropogen omillar ta’sirida o‘zgarishi yoritilgan [5].

Zarafshon daryosi havzasining yer usti va yer osti suvlari sanoat korxonalarining ishlab
chiqarish jarayonlarida foydalanadi va ularning miqdori va sifati o‘zgartirilgan holda gayta daryoga
tashlanadi. Zarafshon daryosi vodiysida joylashgan Samargand, Buxoro, Navoiy shaharlarini suv
bilan ta’minlash magqsadida, shuningdek Qashqadaryo va Jizzax viloyatlaridagi ekinlarni
sug‘orishga daryo suvlari olinadi.

Sanoatdagi suv iste'moli suv resurslarining migdoriga sezilarli darajada ta'sir ko'rsatmaydi,
chunki sanoat korxonalarida gaytarib bo'Imaydigan suv iste'moli atigi 5-10% ni tashkil giladi.
Isshlab chigarish korxonalaridan chiggan ogava suvlar to'liq tozalanmaganligi sababli daryo suvini
sezilarli darajada ifloslantiradi va daryoning gidrokimyoviy rejimini o'zgartiradi [3]. Shu sababli
Zarafshon daryosining gidrokimyoviy rejimi daryo uzunligi bo‘yicha yil davomida daryo
suvliligiga bog‘lig holda o‘zgaradi. Quyidagi 1-rasmda daryo suvlari minerallashuvining vil
davomida gidrostvorlar bo‘yicha o‘zgarishi o‘rganildi. Grafikdan ma’lumki, Zarafshon daryosi
gidrokimyoviy regimi tabiiy holatda Zarafshon-Ravotxo‘ja gidrostvorining yugori gismida saglanib
golgan.
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1-rasm. Zarafshon daryosi suvlari umumiy minerallashuvining o‘zgarishi.
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Zarafshon daryosi suvlarining sifati antropogen omillar ta’sirida salbiy o‘zgarishlarga
uchraydi. Daryoning yuqori gidrostvorida suvning umumiy minerallashuvi 500 mg/l dan kam
bo‘lsa, Navoiy va Buxoro shaharlari yaginida 3000 mg/l gacha ko‘payadi.

Zarafshon daryosi suvlaridagi organik moddalarning miqgdorini baholashda odatda 5 va 20
kun davomida biokimyoviy kislorod iste'moli (BKI 5 va BKI20) va bixromat oksidlanishi (KKI)
yoki kimyoviy kislorodga bo'lgan ehtiyoj ko'rsatkichlari go'llaniladi. Bixromat oksidlanishi yoki
kimyoviy kislorodga bo'lgan ehtiyoj (KKI) organik moddalar tarkibini va permanganat
oksidlanishini - asosan oson oksidlanadigan moddalarni tavsiflaydi. Organik moddalar tarkibiga
ko'ra (mg/l) tabiiy suvlar permanganat oksidlanishi bo‘yicha (O.A.Alekin) quyidagicha tasniflanadi:
juda kichik < 2; kichik 2-5; o'rtacha 5-10; 10-20 ga oshdi; yuqori 20-30; juda yugori > 30.
Biokimyoviy kislorod iste'moli ko'rsatkichi (BKI) normasi 3 mg O/l tashkil etadi [4-260 6].

Shuni ta'kidlash kerakki, suv obyektlarining 0'z-0'zini tozalash qobiliyatini aniglash
kimyoviy kislorod iste'moli (KKI) va 5 kun davomida biokimyoviy kislorod iste'moli (BKIs)
ko'rsatkichlari bo'yicha amalga oshiriladi [2-303 b.]. Bu ko'rsatkichlarning barchasi suvdagi
kislorodning yugori miqdori suvning organik birikmalar va biologik moddalardan tez o0'z-o'zini
tozalashiga yordam beradi, shuning uchun uning miqgdori tirik organizmlarning hayotiy faoliyatiga
foydali ta'sir ko'rsatadi va daryolar va suv havzalarida ifloslantiruvchi moddalarning parchalanish
jarayonlarini tezlashtiradi. O'z-0'zini tozalash jarayonlarini hisobga olgan holda daryo suvining
ifloslanishini  kuzatish suv obyektining gidrologik va gidrobiologik rejimining xarakterli
bosqgichlarida yiliga bir necha marta amalga oshiriladi. Suvdagi kislorod miqgdori ogim tezligiga,
turbulent aralashtirishga, suv va havo haroratiga va boshga omillarga bog'lig, bahorgi va yozgi
tolin suv davrlarida 0'z-0'zini tozalash uchun sharoitlar eng qulay bo'ladi.

Zarafshon daryosi suvlarining sifati o‘zgarishi bixromat oksidlanishi (KKI-kimyoviy
kislorod iste'moli) va BKIs -biologik Kislorod iste'moli bo‘yicha tahlil gilindi.
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2-rasm. Zarafshon daryosi suvlari KKI (mg /I) korsatkichining yil davomida o‘zgarishi
Zarafshon daryosi suvlarining yanvar oyidagi kimyoviy kislorod iste’moli (KKI) 8-14 mg/I
oraligida o‘zgargan, maksimal KKI ko‘rsatkichi Navoiy, Buxoro shaharlari yaginida oktabrda
kuzatilgan. To‘lin suv davrida apreldan sentyabrgacha KKI 4,8-12 mg/l oralig‘da o‘zgargan.
Zarafshon daryosi suvlarining pentada uchun BKIs-biologik kislorod iste'moli bo‘yicha tahlili
natijasida quyidagilar aniglandi.
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3-rasm. Zarafshon daryosi suvlarining BKI (mg/l) korsatkichning yil davomida o‘zgarishi

Biologik oksidlanish (BKI) grafiklarini (3-rasm) o'rganib, ularning o'lchash gidropostlarda
o'zgarishini ko'ramiz. Ogava suvlarni ogizishdan keyin ortib boradi, keyin ma'lum masofani bosib
0'tib, 0'z-0'zidan tozalanadi va kamayadi.

Umuman olganda, Zarafshon daryosi suvlari oksidlanish darajasi jihatidan juda pastdan
yugori oksidlanish darajasigacha bo'lgan barcha gradatsiyalardan o'tadi, bu daryo suvlarining yuqori
0'z-0'zini tozalash qobiliyatidan dalolat beradi, va biokimyoviy Kkislorod iste'molining kichik
ko'rsatkichlari kichik kislorod iste'molidan dalolat beradi.
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Annotatsiya: Magolada Markaziy Osiyo mintagasi uchun eng magbul echimni topishga garatilgan
dunyoning baland tog'li ko'llarining suv hajmi va yuza maydoni o'rtasidagi empirik bog'liglikning giyosiy
tahlili natijalari keltirilgan. 8 ta empirik bog'liglik o ‘rganilgan va ularni batimetrik o'lchov ma'lumotlari
bilan baholangan va taggqoslangan.

Kalit so'zlar: statistik tahlil, bog'lanish tenglamasi, alp ko'llari, tenglamalarni tagqoslash, morena
va to'g'on ko'llari, muzlik ko'llari, statistik testlar.
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ASSESSMENT OF THE VOLUME OF WATER RESERVES IN LAKES DIFFICULTLY
ACCESSIBLE AREAS OF CENTRAL ASIA

Annotation. The article presents the results of a comparative analysis of empirical dependencies
between water volumes and surface area for high-mountain lakes of the world aimed at finding the most
optimal solution for the Central Asia region. Based on a literature review, the article examines 8 empirical
dependencies and evaluates and compares them with bathymetric measurement data.

Key words: statistical analysis, connection equation, alpine lakes, comparison of equations, moraine
and dam lakes, glacial lakes, statistical tests

Beeoenue. C noBplllIEHNEM TEMIIEPATYypbl BO3/lyXa B PETMOHE HAOJIOJAETCS] YMEHbIICHUE
IUIOUIAIA OJIEICHEHUSI U YBEJIMYEHHE KOJUYECTBA M IUIOMIau ropHbIXx 03ép [1]. B GonbmmHcTBE
CllydaeB 3TH 03€pa JEMOHCTPUPYIOT B3aUMOCBSI3b MEXy OOBEMOM BOABI M IUIOLIA/IbIO 3€pKaja.
Opnako oO6pa3zoBaHuE 03€p CHIBHO 3aBUCUT OT CYIIECTBYIOIIEH MOP(OIOTUN PETHOHA.

Obvekmom WCCIEAOBAaHUN SBISUTUCH 03€pa € OaTUMETPUYECKHMMHU HM3MEPEHHSIMU
PacroJoKEHHbIE B TOPHBIX, IPU JICAHUKOBBIX U JICAHUKOBBIX PErHOHAX MHUPA, CXO0XKHUX IO KIUMATY,
1 KOTOpBIE€ OUEHB YA3BUMBI K U3MEHUYUBOCTHU KJIMMATA.

[lenvio uccnenoBaHUN SIBISIETCS BBISIBJICHHE HAWIYUYIIMX YPABHEHMM, OINHCHIBAKOIIMX
3aBUCHMOCTH MEXIY IUIONIA/IbI0 3epKayia 03€p U 00BhEMAMHU 3amacoB BOJABI B 3THX 03€pax. IToO
HE00X0AUMO YTOOBI MOHATH UX HBOJIOLHUIO M KOJMYECTBO BOJIbI, CKONMBILEICS B HUX, HA OCHOBE
JAHHBIX, TIOJYYEHHBIX JUCTAaHLMOHHO, TOCKOJIBKY MTOJIEBBIE U3MEPEHUS Ul OONBIIOTO KOJIHYECTBA
TPYAHOAOCTYIHBIX 03P TPEOYIOT OOJIBIINX MAaTEepUANIbHBIX 3aTpaT U BPEMEHH.

Hayunasa nosusna 3aximioyaercs B NPUMEHEHUM CTATUCTHUYECKOIO aHallu3a U OLEHKE
TOYHOCTH 3aBHCHMOCTEH, a TaKk€ B CYMMHPOBAaHUHU 3HAHUH 00 SMIMPHUECKUX 3aBUCUMOCTSIX
IJIOMaIM 3epKajia U 00BEMOB BoABI 03E€p. B pesynpraTe moka3zaHo, 4yTo 2 ypaBHEHHS H3 8
HaWIy4yIlluM oOpa3oM OLIEHUBAIOT O0BEMBI 03€p, MEpBOE — MOAXOAMT Jydlle BCEro i 03Ep
MEHBUINX Pa3MEPOB
<50000 mM* a crenyromee A OCTaBIIMXCA 038p miomaabio Menee <60000 M3 . Beero Gbuio
aHanu3upoBaHo 162 ozepa. Ilpu momomm HemapamMeTpUYecKMX METOJOB CPaBHEHMs IOKa3aHa
CTaTUCTUYECKAas 3HAYMMOCTb pa3IMuuil  MEXIy O3€paMu  MNOAPYKEHHBIX JIBJAOM  WIIHU
TEPMOKApPCTOBBIX MPOILIECCOB M 03€p MOPEHHOTO, U 30HAJILHOTO MPOUCXOKICHHSI.

HccnenoBanust HalpaBieHbl HA CPaBHEHUS pE3yabTaTOB MOP(POMETPUUECKUX HAOIIOJCHUN
3a o3epamu B perumone Cpeaneil Asmm Ha ocHOBe wu3MepeHuid 1960 roma [2], maHHBIMHU
nojlydeHHbIMU [1] W HEKOTOpbIe HOBBIE JApPYrHe H3MEepeHusi, HaOmojeHus u3 peruoHa [3] c
SMIUPUYECKUMHU pe3ylbTaTaMu. bplla MOCTaBieHa 3ajadya yCTaHOBUTh M OTBETHTH Ha BOIIPOC,
HACKOJIbKO XOpPOIIO 3MIIMPUYECKHE ypaBHEHHUs, pa3paOOTaHHbIE B MCCIIEOBAHUSAX, OINHUCBHIBAIOT
B3alMOCBSA3b MEX1y HEAaBHUMH HaOMIOJCHHUSAMH M HaAOMI0JaeMbIMU 03€pamMH U3 JIUTEPaTyphl B
Cpenneit A3uu, 1 Kakle U3 TUX YpaBHEHUI Hanbosiee yMECTHBI JUIsl pETHOHA IPU OLIEHKE 00bEMOB
3aracoB BOJIbI 03€pa 10 CBSA3H C IUIONIA/IbIO 3epKalia.

Jannblie. J{1s1 aHaIM3a UCIIONB30BATIN pa3indHble UCTOUHHUKH [4—10] 1 noneBbie U3MEpeHus
[7], uro mo3BOMMWIO coOpaTh wuHPOpManUIO O 172 OaTUMETPUUECKHX W3MEPEHUSIX TI0CIe
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WCKITIOYEHUS TTOBTOPOB. BbIIIN HCTIONB30BaHbl 8§ YpaBHEHUN B3aUMOCBSI3H MEXKIY 00BEMOM BOJBI U
IUIOLIA/IbIO 03€pa JIJIsl OLIEHKHU TOYHOCTH B pernoHe CpenHeit A3uu.

B [1] moka3aHo, 4TO OTHOIICHHE MEX Ty 00BEMOM JIETHUKOBBIX 03&p M IIomaapio B Hemane
onuceiBaeTcst popmymoit \(V = 43,74 * A*1,5307) (rme V B 10"6 M3, a A — B KM?), aHAJIOTHYHO
cootHomenuto st Anbr (V = 0,104 * A*1,42)). B Kanane coobmaercsi cootnomenue (V = 0,035
* A™1,5) [2]. B. bnarosemenckuit ais CpenHeld A3uu BBIACINI JBa TUIA 03EP: MOPEHHBIE 03Epa
(V = 0,636 * A"1,489) u nmponennuxoBbie 03épa (V) u (A) B M*> u M?). O'KoHHOp mpeasioxKun
ypaBHeHue s 03ép Operona: (V = 3,114 * A + 0,0001685 * A”2). Banr ucciaempoBan 20
nenHUKOBBIX 03&p B ['mManasx u momyumn 3aBucumocts (V = 0,0354 * A™1,3724) (B kM® U KM?).
Taxke ecTh 1aHHBIE O B3aUMOCBS3AX MEXIY 00BEMOM U IIIOMIAbI0 AJs o3epa Jlonrbacaba: (V =
0,0493 * A"0,930).

Metoabl. O3épa kiaccupuuupOBAIUCH [0 TUIIAM: JICAHUKOBBIE (C MOPEHHOMN WJIH JIeISHON
IJIOTUHOW) M 3alpyXKEHHbIE Onoia3HiAMH. bonpmmHCTBO 03Ep pacmnosokeHo Bbime 2000 M Hax
ypoBHEM MoOps. PaccmatpuBaiich pa3inyHble perpecCHOHHbIE YpaBHEHUA. JlaHHbIE IPOBEPEHbI Ha
HOpMajibHOCTh ¢ nomomibio Tecta Illanupo-Yunka [10]; HOpMalbHOCTH HE MOATBEPAMIACH
(p <0,05). O3épa 06bEMoM Oonee 1 kM 1 oAb Oosee 10 kM? ObUIM UCKITIOYEHBI; OCTABIIUECS
paszienieHbl Ha 4YeThIpe Trpymnmbl Mo o0béMy: cBepxOombime (>1 km?), Oonbmme (0,1-1 km?),
cpennue (0,01-0,1 xkm?) u mansie (<107 M?). [l onpeneneHus 3aBUCUMOCTH 00bEMA M TUTOIIAAM OT
THIIA 03€pa UCIob30BaH TecT Kpackana-Yomuca [9], a 1uist cpaBHEHUS CPETHUX 3HAUCHUM PA3HBIX
TUTOB 03€p — Kpurepuil Bunkokcona-Manna-Yurau [10].

C 2014 roma wuccnenoBarenn Muctutyra ['eomormm u I'eodusuxu AH VY3bekucrana
MIPOBENM HECKOJBKO JKCHEAULUN AN OaTMMETPHUYECKUX H3MEpeHHi 03&p B pa3HbIX PErMOHax
cTpaHbl. M3MepeHus: IpOBOJMIMCH ¢ TOMOIIbI0 coHapa Lowrance Mark m oOpabarhiBamuch B
ArcGIS nmns onpenenenuss o0béma, miuom@aaun u MophoMeTpuu 03Ep, a TaKKe COCTABICHUS
0aTUMETPUUECKUX KapT. DMIUPUIECKHE 3aBUCUMOCTH MEXTYy 00BEMOM U IUIOMIA/IBIO TTOATBEPIFITN
TOYHOCTh OLIEHOK 15 5 03€p.

PesyabraTel. AHanu3 paHHbix 162 03€p co Bcero mupa MokKasal, 4To Haubosee
pacmpocTpaHeHbl 03épa MOPEHHOTO MPOMCXOXKIEHUS, CO CPEAHEN IMIomaabio 3epkana 1,66 kM? u
ooséMmom 0,11 km?. Jlensubie o3épa 3anumaroT 0,99 km? u umerotr 006EM 0,044 xkM?, omoa3HEBBIC
03épa — 1,72 xm? u 0,47 xm> coorBeTcTBEHHO. TepmokapcToBsle 03épa HauMmeHnbne — 0,09 km? n
0,008 xm>.

Cratuctnueckuii aHanu3 (TecT BunkokcoHa-MaHHa-YHUTHHM) TOKa3al 3HAYUTENBHOE
paznmuuue MexAy o03€épaMu OMNOJI3HEBOTO W TEPMOKApCTOBOrO THUIOB MO 00béMYy (p <0,05).
[Tnomanp 3epkana 03ép OMOI3ZHEBOTO THUIA TAK)KE CYIIECTBEHHO OTIMYAETCS OT TEPMOKAPCTOBBIX U
nensueix 03€p (p<0,05). Ananus mokaszan, uro B CpenHeir Asum pacmpenesieHne o0béMa u
oA 03€p aHATOTHYHO TII00AIbEHOMY.

N3 wuccnenoBanms uckimoueHbl 13 03€p, Tak Kak uX OOBEMBI W IUIOMIATU CHUIIBHO
OTKJIOHSUIUCHh OT cpefHero 3HaueHuda. g Cpennedt Aszum mpoBeieHO cpaBHeHUE 98 03ép ¢
Pa3IMYHBIMU SMIUPUYECKUMU YPaBHEHUSIMH, PE3YyJIbTaThl MOKAa3alH, 4TO ypaBHeHue [1] naubomee
TOYHO JIJIsl PETHOHA, a JIJIsl 03€p MEHBIIIETO pa3Mepa JTydlie NoaxoauT ypasHeHue [10].

3akiarouyenue. lcciaenoBanue mnokazano, 4ro MoOpQOJIOTHS U MPOUCXOXKIACHHE O03€Ep
CYIIECTBEHHO BIHUSAIOT Ha ux 00BEM u twiomans. ns o3ép Cpemneit A3um >MOHpPUYECKUE
ypaBHEHHsI TIOATBEPAMIN CBOIO TMPUMEHHMOCTH, OJHAKO 3aBaNbHBIC W JIEASHBIE 03Epa TpeOYIOT
OTJENBHOTO TOIX0/Ia U3-3a a3l B UX MOPGOMETPHUH U CTPYKTYpE TUIOTHH.
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MARKAZIY QIZILQUMDA YER OSTI SUV MANBALARIDAN SUG‘ORISH
MAQSADLARIDA FOYDALANISH
Annotatsiya: Arid mintagalarda cho llanish bo ‘yicha tabiiy geografik tadgiqotlarni amalga
oshirishda mahalliy suv manbalaridan ratsional foydalanishni tashkil etish va sug‘orma dehgonchilikni
rivojlantirish magsadidagi tadqiqgot ishoariga e 'tibor qaratilmogda. Markaziy Qizilqum tog ‘larida atmosfera
yog ‘inlarini “shimib oluvchi” tog* jinslarida keng targalgan yorig-karst suvlari ham cho‘l zonasi uchun
muhim suv manbasi bo ‘la oladi. Ular 23 metrdan 750 metrgacha bo ‘lgan chuqurliklarda joylashgan bo ‘lib,
burg ‘ular (skvajina) bilan burg ‘ulansa (chuquriash) iste’mol gilish uchun yaxshi sifatga ega bo ‘lgan suvlar
otilib chigadi. Markaziy Qizilgumdagi tektonik yorig-karst suvlari ham kelajakda cho ‘llanishga garshi
kurashda muhim suv manbasi bo ‘la oladi.

Kalit so‘zi: Plato, litologo-geomorfologik tuzulish, yorig-karst suvlari, prolyuvial tekisliklar, tektonik,

artezian suvlar, drenaj suvi, yaylovlarni sug ‘orish, gishlog xo ‘jalik suvlari.
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Annomauusa. Ilpu evinoinenuu ecmecmgeHHo-2e0pagduueckux Uccied08anull no OnYyCMbIHUGAHUIO 8
3ACYUTUBLIX PAUOHAX GHUMAHUE YOeNsemcsi HAYYHO-UCCIe008AMEeNbCKOl  pabome, HANPAGIEHHOU HA
OpeaHU3aYUI0 PAYUOHATLHOSO UCHOAL30BANHUS MECTIHbIX UCMOYHUKOS 600bl U PA36UMUE OPOUAEMO20
semnedenus. B Llenmpanonvix Kol3vlakymax mpeujunHo-Kapcmosvie 800bl, WUPOKO PACHPOCIPAHEHHbIE 6
Nopooax, «NO2LOWAIOWUXY AMMOchepHble 0CaoKU, MaKice MO2ym OblMb BANCHLIM UCHOYHUKOM B0ObL OJisl
nycmolHHOU 30Hbl. OHU pacnonodiceHvl Ha enyounax om 23 mempog 0o 750 mempos, u npu Oypenuu
(6yperuu) bypamu (CK8ANCUHAMU) BBIXOOUM 800d HAONEHCAWE20 KA4eCmBa OJisl NUMbSL.

Knwuesvie crosa: Iliamo, numonoeo-ceomopghonocuueckue cmpoerue, mpeuwuHHo-Kapcmosgole 00bl
NpoONIOBUATbHbIE  PAGHUMbL,  APME3UAHCKUE  B00bl, OpPEeHAdiCHble 600bl, 00800HeHUU  nacmouuy,
CeNbCKOXO03AUCTNEEHHbLIE KYAbIYPUL.

Tukhtaeva Khabiba Toshevna
Associate Professor, Department of "Hydrology and Ecology”,
Bukhara institute of natural resources management of the National research
university of THAME,
Bukhara, Uzbekistan. E-mail: tuxtayevax1978@mail.ru
USE OF UNDERGROUND WATER SOURCES FOR IRRIGATION PURPOSES IN

CENTRAL KYZYLKUM

Abstract. When performing natural geographic studies on desertification in arid regions, attention is
paid to research work aimed at organizing the rational use of local water sources and the development of
irrigated. In the Central Kyzyl Kum, fissure-karst waters, which are widespread in rocks that “absorb”
atmospheric precipitation, can also be an important source of water for the desert zone. They are located at
depths from 23 meters to 750 meters, and when drilling (drilling) with drills (wells), water of the proper
quality for drinking comes out. Tectonic fissure-karst waters in the Central Kyzylkums can also become an
important source of water in the fight against desertification in the future.

Key words: Plato, lithological-geomorphological structure, fissure-karst waters, proluvial plains,
artesian waters, drainage waters, flooding of pastures, agricultural crops.

Qizilqum iqlimi quruq bo‘lsa ham yer osti suvlariga boydir. Qizilqumning Turon svitasi
qumliklarida, galin barxan qumlari ostida taxminan 100m chuqurliklarda yer osti suvi mavjud
bo‘lib, minerallashish darajasi 0,3 dan 1,02 g/l ga yetadi. Markaziy Qizilqumdagi qoldiq tog‘lar
etaklaridagi yotgiziglar orasida chuchuk grunt suvlarining katta miqdori joylashgan. Qizilqumda yer
osti suvining dinamik migdori sekundiga 58 - 60 m® ni tashkil etadi.

Hududning murakkab litologik-geomorfologik tuzilishi yangi gidrogeologik zonalarning
shakllanishini belgilab beradi. Quyidagi gidrogeologik rayonlar E.A.Agbalyans tomonidan 1976
yilda ajratilgan.

1. Past tog‘lar. Yuza oqim suvlari shakllanuvchi rayon, bu yerda jinslar yuzasini yoriq
shakliga keltirgan fizik nurash jarayoni shakllangan. Atmosfera yog‘inlarining bir gismini shimadi
va yer osti suvlarini to‘yintiradi.

2. Tog‘oldi prolyuvial tekisliklar grunt suvlarini tranzit giluvchi rayon. Bu tekisliklar asosan,
to‘rtlamchi davr qumoq, shag‘al prolyuvial jinslaridan iborat. Ular turli xil o‘zgaruvchan litologik
tarkibga ega.

3. Plato. Markaziy Qizilqumda plato bo‘r davri qumlari, gil konglomerat, mergel, ohaktosh va
cho‘kindi jinslardan iborat. Bu jinslar zich suv o‘tkazmaydigan gatlam bo‘lib, ma’lum miqdorda
sho‘rlangan. Murakkab gidrogeologik sharoitda bu hududni sug‘orish yer osti suvlarining
ko‘tarilishi va tuproglarning sho‘rlanishiga olib kelgan.

4. Botig. Sug‘orishda ular grunt va ogava suvlarni gabul giluvchi hudud hisoblanadi va sho‘r
ko‘llarga aylanishi mumkin.

Markaziy Qizilqum grunt suvlarining paydo bo‘lishida yog‘in suvlarining ahamiyati katta
o‘rin tutmaydi. Yer osti suvlari chuqur qatlamdan sizib chiqqanligi sababli harorati yuqori bo‘ladi.
O‘rta Osiyo hududida N. N. Kenesarin va S. I. Mirzaevlar Qizilgumda ham bir nechta artezian
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havzalari borligini anigqlashgan. Gidrogeologlar (1983) tektonik jihatdan berk botiqlarga to‘g‘ri
keladigan yerosti suvlariga boy bo‘lgan bir necha artezian havzalarni ajratishgan. Bu botiglar
tog‘oldi tekisliklarida joylashgan Qoraxotin, Oyoqog‘itma, Beshbuloq, Tubeleksoy, Mingbuloq va
boshqalardir. Botiqlar Markaziy Qizilqumda sinklinal depressiyalarning uchlamchi bo‘r tog*
jinslaridagi tektonik yoriglar bo‘ylab cho‘zilgan. Yoriqlarning chuqurligi 20 metrdan 80 metrgacha
bo‘lgan berk cho‘kmalardan iborat.

L.A.Ostrovskiy va V.M.Fominlarning fikricha, Markaziy Qizilgumdagi artezian suvlarning
to‘yinish manbai birgina yog‘ingarchiliklar emas, ularning doimiy manbai murakkab tizimli
yoriglar, karst bo‘shliglari bo‘yicha harakatda bo‘lgan, uzoq tog‘ massivlaridan oqib kelayotgan
suvlar bo‘lib hisoblanadi. Bu suvlar Qizilqum gidrogeologik havzalaridagi artezian suvlarni
chuchuklashtiradi va ayrim joylarda chuqurda joylashganligi sababli ularning haroratini ko‘taradi.

Bu hududda yillik yog‘ingarchiliklar ogibatida yuzaga keladigan qisqa muddatli sel ogimlari
chuqurliklarga oqib o‘tadi yoki bug‘lanishga sarf bo‘ladi. Ayrim vaqtlarda neogen va to‘rtlamchi
davr gatlamlariga singadi. Atmosfera yog‘inlari artezian va subartezian suvlari to‘yinishida ikkinchi
darajali o‘rinda, chunki ularning singishi uncha katta bo‘lmagan maydonlarda amalga oshadi.
Qizilqum sharoitida artezian suvlarining hosil bo‘lishi, asosan, paleozoy tog* tizimi yoriqlari va
yorigsimon Karst yerlarda mavjud bo‘lgan yer osti regional suv oqishi hisobidan amalga oshadi.
Ular kuchli metomorfizmlangan cho‘kindi va magmatik tog‘ jinslar - ohaktoshlar, dolomitlar,
gumtoshlar, gneyslar, granitlar, porfirlardan tashkil topgan litologik formatsiyada shakllanadi. Bu
suvlarning minerallashuvi 0,5 dan 11,0 g/l gacha o‘zgaradi.

Qizilqgumning artezian havzalaridagi suvlarning tarkibida 10g/l, kam hollarda 15 g/I. tuzlar
bor. Shunga garamasdan suvlarning tarkibi 2-3 g/l. gacha minerallashgani ham kuzatiladi.

Qarigota hududida joylashgan o‘zi otilib chigadigan Nel7, 18, 1, 3 artezian quduglarining
suvlaridan namuna olindi. Artezian suvlarining minerallashuvi 1,85 dan 4,05 g/l gacha tebranadi
(jadval- 1).

O‘tkazilgan tajribalar shuni ko‘rsatmoqdaki, qishloq xo‘jaligi ekinlarini o‘sishida artezian
suvlari bilan sug‘orish yaxshi natija berdi (X. Tuxtaeva, 2018).

Jadval - 1
Markaziy Qizilqumning Qariqota botig‘idagi yer osti suvlarining  minerallashuvi (g/l,
mg/ekv)
Skvajina Ne Quruq Ishqorliligi CL SO4 Ca Mg Na Jami
goldiq, g/l (NSOs) % komponentlar
%
1. 4,050 0,171 0,854 1,440 0,480 0,140 0,491 3,491
2,80 24,08 29,95 23,95 11,51 21,37
Drenaj suvi 2,060 0,116 0,364 0,768 0,250 0,067 0,233 1,740
1,90 10,26 15,97 12,47 551 10,15
3. 1,850 0,104 0,392 0,648 0,270 0,116 0,074 1,552
1,70 11,05 13,47 13,47 9,53 3,22
18. 2,150 0,104 0,434 0,576 0,300 0,085 0,091 1,538
1,70 12,24 11,98 14,97 6,99 3,96
17. 2,110 0,110 0,483 0,672 0,370 0,079 0,102 1,761
1,80 13,62 13,97 18,46 6,49 4,44

Kuzatishimizcha, bu artezian quduglar suvlari ham ishlatiladi, lekin ko‘p qismi qarovsiz oqib
yotibdi, ular Qariqota ko‘liga borib tushmoqda. Bu ko‘lni suvining sho‘rligi qirg‘og‘ida 12 g/I,
o‘rtasida 25 g/I. Suv bug‘lanib ketgan yerlarda tuzli kareralar hosil bo‘lgan (3-4 rasm).
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Ko‘plab suv gorizontlarining debitiga qarab unumdorlik xususiyati 5 dan 100 1/s. gacha suv
sarfi xarakterli, ular bosimga garab o‘zgaradi.

Suv gorizontlari o‘rtacha suv sarfi 15-20 I/s. ni tashkil etadi, solishtirma debiti 0,4 dan 5 I/s.
gacha o‘zgaradi.

Markaziy Qizilgumda yana bir suv manbai — paleozoy tog® jinslaridan tarkib topgan tog‘
massivlaridagi yoriq va karst suvlaridir. Professor M.Mamatqulov [7, b-17-19] tekshirishlari
asosida Markaziy Qizilqum tog‘larida atmosfera yog‘in-sochinlarini “shimib” oluvchi tog® jinslari
yoriglari va karst hodisalari keng targalgan. Ayrim balandliklarda tektonik tuzilishi va
geomorfologik sharoiti qulay joylarda yoriq — karst suvlari buloglar shaklida chigib yotibdi.
Uzluksiz harakatda bo‘lgan yerosti suvlari muayyan geologik ishlarni bajaradi. Ular tog* jinslarini
eritadi, erigan mahsulotlarni tashiydi va ma’lum turdagi yotqiziqlarni hosil qgiladi.

Yer osti suvlarining geologik ishida tog‘ jinslariga kimyoviy va mexanik ta’siri yetakchi
ahamiyatga ega. Bu jarayonlarning natijalari bo‘lib karst bo‘lishi hisoblanadi.

M. Mamatqulov Markaziy Qizilqumning paleozoy fundamentida kompleks metodlarni
qo‘llash bilan karstologik tekshirishlarni o‘tkazish jarayonida tektonik yoriglardagi chuchuk karst
suvlarni topish uchun gidiruv-razvedka ishlarini olib borishning gator perspektiv uchastkalari
aniglangan (Jadval-2).

Jadval-2

Markaziy Qizilgumda yorig-karst suvlarini topish maqgsadida gidiruv — razvedka ishlari

olib borish uchun perspektiv bo‘lgan uchastkalar (M. Mamatqulov, 2004)

Rayonlar Uchast Joylashgan joyi Kengligi | Uzunligi Chuqurligi,
kalar km km m
Quljuqtog’ 1 G‘ujumli tog‘ining janubiy 6 300-750
balandligi tog* oldi tekisligida.
Joniqozgon qudug‘idan 4 km
janub va janubi g‘arbida 6
2 Quljuq togning janubiy tog* 1 3-4 100-250

oldi tekisligida, Shuruk
qudug‘idan 2 km shimoli-
shargda

3 Quljug‘tog‘ning shimoliy- 0,5 8-9 300
g‘arbiy tog‘oldi teksiligida,
Alashbay qudug‘idan 2,5 km
shimolda

4 Quljug‘tog‘ning janubi- 0,35 3 550-600
sharqiy tog‘ oldi tekisligida,
Jamanyar qudug‘i atrofida
5 Quljuq tog ning sharqiy tog* 1,2 4 550-600
oldi tekisligida, Chulog
qudug‘idan 1 km sharq va
janubi shargda

6 Quljuqtog‘ning shimoli- 5-6 7-8 180-250
sharqiy tog‘ oldi tekisligida,
Chiryak qudug‘idan 2 km
janubi-shargda

Tomditog’ 7 Beltog ning janubiy tog* oldi 0,3 5 37-140
balandligi tekisligida, Jongeldi qishlog‘i
atrofida
8 Ogtovning shimoliy gismida | 0,5-0,75 2 23-280

Tomdibuloq qgishlog‘ining
shimoliy gismida
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9 Muruntog‘ning g‘arbiy 1 2,5 116-200
gismida Shakarqudug
atrofida

10 Muruntog‘ning sharqiy tog* 0,8-1,0 3
oldi tekisligida

M. Mamatqulov fikricha Markaziy Qizilqumni suv bilan ta’minlashda, mezo-kaynozoy
yotqiziqlari tagida yotgan, paleozoy davrining karstlashgan karbonatli tog‘ jinslaridagi chuqurlikda
suv yig‘uvchi gorizontlari juda katta ahamiyatga ega bo‘ladi. Yorig — Karst suvlarining
mineralizatsiyasi va ximik tarkibi bir xil emas. Suvning minerallashuvi 1,5-1,7 g/l dan oshmaydi.
Tarkibi sulfat-gidrokarbonatli, ba’zan gidrokarbonatli. Burg‘ular (skvajina) bilan burg‘ulansa
(chuqurlash) iste’mol qilish uchun yaxshi sifatga ega bo‘lgan suvlar otilib chiqadi. Markaziy
Qizilqumda tektonik yoriglardagi suv saqlovchi karstlashgan ohaktoshlar ayrimlari burg‘ulashlar
(skvajinali) bilan ochilgan. Masalan, Qalaata (Quljuqtov balandligida) bulog‘i atrofida suv
saglovchi karstlashgan ohaktoshlar 68 m dan 86 m chuqurlikda ochilgan. Tomdibulog va
Toshquduq atroflarida (Tomdi tog‘ balandligi) suv saqlovchi karstlashgan ohaktoshlar 41-60 m
chuqurlikda topilgan. Ular yoriglar va bo‘shliglar bo‘lib, ularning o‘lchami 3sm ni tashkil etadi.
Markaziy Qizilgumdagi bu tektonik yorig-karst suvlari ham kelajakda cho‘llanishga qarshi
kurashda muhim suv manbasi bo‘la oladi.

Markaziy Qizilgum tog® oldi tekisliklarida va botiglardagi artesian suvlardan
chorvachilikda, yaylovlarga suv chigarishda, yem — xashak va poliz ekinlari etishtirishda ratsional
foydalanish magsadga muvofig.

Markaziy Qizilqumda yer osti suvlarining zahirasi jami 836,37 ming m? /sut. ni tashkil
etmoqda, shundan tasdiglangani 516,79 ming m® /sut. teng. Yer osti suvlarining suv zahiralari
Markaziy Qizilgumda lokal sug‘orish tizimlarini shakllantirish imkonini beradi. Yug‘iladigan
mahalliy suv manbalaridan 2 ming ga. dan 5 ming ga.cha bo‘lgan yerlarni ozlashtirishga yetadi.
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IQLIM O‘ZGARISHI SHAROITIDA INTEGRATSIYA JARAYONI:
O‘ZBEKISTON NIGOHIDA
Annotatsiya. Ushbu maqolada O‘zbekistonning global iglim o°zgarishi sharoitidagi integratsiya
jarayoni ko‘rib chiqiladi. Mualliflar davlatlar va xalqaro tashkilotlarning iqlim o‘zgarishlariga qarshi
kurashda moslashish va ogibatlarni yumshatish strategiyalarini ishlab chiqish uchun birgalikdagi sa’y-
harakatlarining ahamiyatini tahlil giladi. O‘zbekistonning suv resurslarini boshqarish, qayta tiklanadigan
energiya manbalarini rivojlantirish va barqaror gishloq xo‘jaligi sohasidagi tadbirlari muhokama qilinadi.
Xalgaro tashkilotlar, masalan, BMT va Jahon bankining mamlakatni qo‘llab-quvvatlashdagi roli ta’kidlanadi.
Yakuniy xulosada integratsiyaning barqaror rivojlanish uchun kalit ekanligi va O‘zbekistonning mintaqadagi
boshga davlatlar uchun namuna bo‘lishi mumkinligi ta’kidlanadi.
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Abstract. This article examines the process of Uzbekistan's integration in the context of global
climate change. The author analyzes the importance of collaborative efforts among countries and
international organizations in developing strategies for adaptation and mitigation of climate change
impacts. It discusses Uzbekistan's actions in water resource management, the development of renewable
energy sources, and sustainable agriculture. The role of international organizations, such as the UN and the
World Bank, in supporting the country is emphasized. The conclusion asserts that integration is key to
sustainable development and that Uzbekistan can serve as a model for other countries in the region.

Keywords. Integration, climate change, Uzbekistan, adaptation, mitigation, renewable energy
sources, water resource management, international organizations.

I'moGanpHOE M3MEHEHHE KiIMMaTa — OJHA M3 CaMBIX Cepbe3HbIX mpobiem XXI Beka.
V306ekucran, Kak cTpaHa ¢ OOraTtelM IMPUPOJHBIM U KYJIbTYPHBIM HAaclI€UEM, TaKKe OLIyIlaeT Ha
ce0e MOCIIeACTBUA ITHX M3MEHEHUH. MI3MeHeHHs TeMIepaTypbl, COKpAIleHHE BOJIHBIX PECYPCOB H
YBEJIMUYEHUE YacCTOThl SKCTPEMAJIbHBIX ITOTOJHBIX SIBIEHUHM CTaBAT mepel Y30€KHMCTaHOM psi
BBI30BOB. B 3TOM KOHTEKCTE NpOLECC MHTEIPAllMd — KAK HAa YPOBHE CTPAHbI, TAK U B paMKax
MEXYHAPOAHBIX MHULMATUB — CTAHOBUTCS KIIIOUEBBIM 3JIEMEHTOM B 00phO€ C KIMMATUYECKUMHU
U3MEHEHUSAMHU.

WHTerpanust B KOHTEKCTE M3MEHEHHUS KJIMMara BKIOYAaeT OObEIMHEHHME YCHJIIMM pa3HbIX
CTpaH, OpraHu3aluid U COOOIIECTB IS pa3paOOTKH COBMECTHBIX CTpAaTerHil W pemieHui. BaxkHo
YUUTBIBaTh, UTO A Y30eKucTaHa, Haxoasuerocs B LlenTpanbHoil A3uu, MHTErpanus UMeeT CBOU
cnienuuyeckne 0COOEHHOCTH, CBSI3aHHbIE ¢ Teorpadued, KIMMaTOM U COLUAITBHO-3KOHOMUYECKIM
pa3BUTHEM.

Jlns Y30ekucraHna CyniecTBYIOT HECKOJIBKO (POPM MHTErpaLluu:

. PernonanbHas MHTerpamusi: COTPYOHMYECTBO C COCEAHMMM CTpaHaMu JUIs
pereHust OOUIMX KOJIOTHYECKUX MPo0IeM, TAKHX KaK yIpaBIeHHE BOJIHBIMU PECYPCAMHU.

. MeskayHapoaHble COTJIAlIEHUs: ydacTHe B TIJI00aJbHBIX HWHHULIMATHBAX U
COIJAlICHMAX, TaKUX Kak [lapmxckoe cornamenue.

. CoTpyaHH4ecTBO € MEKIYHAPOAHBIMH OPraHU3ALUSIMU: B3aUMOJACHUCTBHE C
OOH, BcemupHbIM 0aHKOM U APYTMMHU OpPTaHU3ALMSIMU Ui TPUBJICUEHHS] (PUHAHCOBBIX PECYpPCOB
U TEXHOJIOTHUM.

MexayHapoaHble OPraHM3allHd MIPAIOT KIIOYEBYIO pPOJIb B IPOLIECCE HHTErPALMM IS
V36ekucrana. OHM CIOCOOCTBYIOT KOOpJIMHAIMK JAEUCTBUI W (UHAHCUPOBAHHUIO MPOrpaMM,
HaIIpaBJICHHBIX HAa CMATYEHUE TIOCIEACTBUA H3MEHEHU KIIUMATA.

V36ekucran akTMBHO coTpyaHuuyaer ¢ IIporpammoit OOH mno oxpyxaromeil cpene
(FOHEII) u BcemupHbIM 6aHKOM, YTO MO3BOJISIET CTpaHe pa3padaTbiBaTh CTPATErwM ajanTalud U
CMSITYEHUs MOCIeNCTBUI M3MeHeHus knumara. Hanpumep, B 2021 rogy Y30ekucTaH mpeacTaBui
cBoil HammonansHo ompenensiemsiit Bkiaaa (H/IB) B pamkax Ilapuxkckoro cormiaimieHus, KOTOpPbIi
BKJIIOYAE€T KOHKPETHBIE ILIE€JIH IO COKPAIICHHUIO BHIOPOCOB MApHUKOBBIX Ta30B U YIYUIIECHHIO
YIpaBJICHUS TPUPOJHBIMH PECYPCAMH.

[Iporiecc UHTErpaluy B YCIOBUSX U3MEHEHUS KIUMarta JUisd Y30eKucTaHa MOXKHO pa3OoUuTh
Ha JIB€ OCHOBHBIE CTPATETHH: aIANTALMS U CMATYEHHE MTOCIIEICTBHI.

Ananranus BKIIOYaeT B ce0s Mephl, HalpaBlIeHHblE Ha CHH)KEHHE YSA3BHUMOCTH K
KJIIMMaTHYE€CKUM U3MEHEHUSIM. ¥Y30eKHnCTaH NPUHUMAET Psif IIaroB JJis MOBBIIIEHUS] YCTOWYMBOCTH
K KJINMaTU4ECKUM PUCKaM:

. Ynpap/jieHue BOJHBIMHM pecypcaMu: Y30€KHCTaH aKTUBHO paboTaeT Haj
yIAy4LIEHUEM YIPABIEHUS BOJHBIMH PECYPCAMM, YUUTHIBAas 3HAYUTENIBHOE BIIMSHUE W3MEHEHUS
KJIMMaTa Ha JJOCTYIHOCTh BOJIbI, OCOOEHHO B YCIOBUSAX OPOLIEHUSI CEIBCKOTO XO035HCTBA.

. Ceabckoe x03s1iicTBO: PazpaboTka yCTOWYHMBBIX CENbCKOXO3SHCTBEHHBIX IMPAKTHK,
TaKMX KaK BHEJIPEHHE 3aCyX0YCTONUMBBIX KYJIbTYP U ONTUMH3AIUS UCIIOIb30BAHUS BOJIBI.
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. OO0pa3oBaHue U 0CBeIOMJIEHHOCTD: [lOBBIllIEHNE OCBEIOMIICHHOCTH HACEJICHUS O
KJIMMAaTHYE€CKUX U3MEHEHHUSX U UX MOCIEACTBUSAX.

CwMmsirueHue MOCHEACTBUI CBSI3aHO C YMEHBLICHHEM BBIOPOCOB MApHUKOBBIX Ta30B U
MEPEX0/I0M Ha YCTONYHMBBIE UCTOYHUKHU dHEprur. OCHOBHBIC MEPHI JIJIs Y30€KUCTaHa BKIIIOYAIOT:

. Pa3BuTtne BO0300HOBJIsIEMBIX HMCTOYHHMKOB DJHepPruM: Y30€KHUCTaH aKTUBHO
MHBECTHPYET B COJHEYHYIO M BETPOBYIO 3HepreTuky. CTpaHa uMMeeT BBICOKMH NOTEHLMAN IS
HCIIOJIB30BAaHUs COJIHEYHOM DHEPTUU, YTO OTKPBIBAET BO3MOXKHOCTH JJIsI COKPAILEHUs 3aBUCUMOCTH
OT UCKOMAEMbIX BUJIOB TOIIMBA.

. JHepro3¢gpexkTUBHOCTH: BHenpeHWe TEXHOJOTHH, CHUXAIOIUX NOTpediieHne
SHEPrUH B MPOMBILIUIEHHOCTH U OMaX, YTO TaKkKe CIIOCOOCTBYET SKOHOMUHU PECYPCOB.

V30ekucrtaH yKe JEMOHCTPUPYET IpPUMEPbl YCIEUIHOW MHTErpallid B KOHTEKCTE
M3MEHEHUs KIIUMATa.

VY30eKuCTaH aKTUBHO Y4YacCTBYET B PErMOHAJIbHBIX HMHUIMATHBAX, TAaKUX KaK IPOEKT
«ApanbCKoe MOpe», HAPABJICHHbIH HA BOCCTAHOBIICHHE SKOCHUCTEMBI M YIYYIICHHUE YIpaBICHUS
BOJAHBIMU pecypcamMH. OTO COTPYIHHUYECTBO C COCEJHUMHU CTpaHAMM IIO3BOJIIET HAXOJUTh
KOMILIEKCHBIE PEIICHUS JJI1 YCTOMUNBOrO Pa3BUTHUSI PETHOHA.

VY30eKUCTaH TakKe y4acTBYeT B MEXKIYHAPOIHBIX NMPOEKTaX, TakMX Kak «l100anbHbIHI
OKOJIOTMYECKUN (POHI», YTO TIOMOTaeT TMpUBJIEKaTh (PUHAHCUPOBAHWE M TEXHOJOTUU TS
peanu3annuy dKOJOTUYECKH YCTOMYMBBIX IIPOEKTOB.

[Ipouilecc wuHTErpauMd B YCIOBHSIX TIJIOOANBHOTO M3MEHEHMs] KJIMMaTa SBIsETCS
HEOOXOJMMBIM YCIIOBHEM Uil JOCTHXKEHHUSI ycTOWuMBOro Oynymiero Y3Oekuctana. CoBMeCTHBIC
YCWIHS Ha MEXIYHAPOJAHOM, PETrHOHAJIBHOM M MECTHOM YPOBHSX IO3BOJSAT CIPaBUTHCI C
MOCTICICTBUSIMA ~ KIIMMAaTHYECKHX HW3MEHEHMH U o0ecrnedynTh Oe30MacHOCTh Uit  OyaynIux
nokosjeHui. MHTerpanus OTKpbIBa€T HOBBIE BO3MOYKHOCTH Il YCTOMYMBOIO Pa3BUTHS, BKIIHOYAS
SKOHOMMYECKUN POCT, 3aLUTy SKOCUCTEM U YJIYYILIEHUE KauecTBa KU3HU HACEICHUs. Y30E€KUCTaH,
aKTUBHO BOBJIEKASICh B 3TOT MPOIIECC, MOKET CTaTh MPUMEPOM JJIsL JPYTUX CTPaH PeruoHa B 00pbOe
C BBI30BaMHU M3MEHEHUs KIIMMATA.
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IQLIM O‘ZGARISHI DAVRIDA HAVO HARORATINING O‘ZGARISHINI
BAHOLASH (SAMARQAND VILOYATI MISOLIDA)

Annotatsiya: Magolada meteorologik hisoblashlar, matematik statistik usullari asosida hozirgi
kunda dolzarb bo‘lib turgan iqlim o ‘zgarishi to ‘g ‘risida Samargand viloyatida joylashgan meteorologik
stansiyalar (Samarqand, Dahbed, Payshanba, Nurobod, Qo ‘shrabod) da bazaviy (1961-1990 yy.) va joriy
(1991-2020 vyy.) iqlimiy davrlarda havo haroratining o ‘zgarishlari tahlil gilingan. Tahlil natijalari shuni
ko ‘rsatdiki, viloyatda joylashgan meteorologik stansiyalarda joriy iqlimiy davrda o‘rtacha havo
haroratining oshganligi kuzatilgan. O ‘rtacha havo haroratining ko ‘tarilishi bazaviy davrga nisbatan joriy
iqlimiy davrda Samarqandda 1,2°C ga, Dahbedda 0,9°C, Payshanbada 0,8°C, Nurobod va Qo ‘shrabodda
0,7°C ga ko ‘tarilgan.

Kalit so“zlar: Hudud, viloyat, iglim, stansiya, meteorologik kattalik, harorat, bazaviy davr, joriy
iglimiy davr, ob-havo, antropogen omil.
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KJIUMATA (HA TIPUMEPE CAMAPKAHJCKOM OBJIACTHN)

Anunomayun: Ha ocnoge memeoponocuueckux —pacuemos, Memooo8  MAameMamuyecKou
CMAmMuUCmMuKyu 8 Cmamve PAcCMOMPEHbL COBPEMEHHLLE USMEHEHUs. KIUMAma Ha ochose 6azoewix (1961-1990
2e.) Memeoponocuieckux cmanyutl, pacnonodxcenuvix ¢ Camaprkanockou obaacmu (Camapxano, Haxoeo,
Hatiwanba, Hypabao, Kowpabao 1990-e 22.) u. B mexywue (1991-2020-e 20061) xrumamuueckue nepuoost
npoaHaIuIuUpOB6aHbl USMEHEHU memnepanmypbl 6’03()_)/)6(1. Pe3yjzbmambl araiu3lad nokaszauiu, 4mo 6 I’I’IEKyWI/HZ
KAUMAMU4ecKuti nepuod Ha MemeoCmAaHyusx, PACNONONCEHHbIX 6 pecuoHe, HAOI0AI0Ch NOBbIUIECHUE
cpeoneti memnepamypul 6030yxa. Cpeousis memnepamypa 6o30yxa evipocia na 1,2°C 6 Camapkande, Ha
0,9°C ¢ Jlaxbeoe, na 0,8°C ¢ [latiwmane, na 0,7°C 6 Hypabade u Kowpabaoe.

Knrwuesvie cnosa: Pecuon, pecuown, Kuumam, CManyus, MemeopoiocudecKas —Beluyund,
memnepamypa, 6a306vlil Nepuood, COBPEMEeHHbI KIUMAMU4ecKull nepuoo, no2ood, AHMpono2eHHulll Gaxmop.
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EVALUATION OF AIR TEMPERATURE CHANGE DURING CLIMATE

CHANGE (EXAMPLE OF SAMARKAND REGION)

Abstract: In the article, based on meteorological calculations, mathematical statistical methods, the
current climate change is discussed in the basic (1961-1990) meteorological stations located in Samarkand
region (Samarkand, Dahbed, Payshanba, Nurabad, Koshrabad). 1990s) and the current (1991-2020s) climatic
periods have analyzed changes in air temperature. The results of the analysis showed that an increase in the
average air temperature was observed in the meteorological stations located in the region during the current
climatic period. The average air temperature has increased by 1.2°C in Samarkand, by 0.9°C in Dahbed, by
0.8°C in Payshan, and by 0.7°C in Nurabad and Koshrabad.

Key words: Region, region, climate, station, meteorological quantity, temperature, base period,
current climate period, weather, anthropogenic factor

Kirish. Bugungi kunda, dunyo miqgyosida sanoat rivojlanishi natijasida atmosferaga
chigayotgan uglevodorod gazlari miqdori yil sayin ko‘paymoqda. Bu esa sayyoramizda “issigxona
effekti”ni kuchaytirib, iqlim o‘zgarishlariga sabab bo‘lmoqda. Oqibatda gidrometeorologik kelib
chiqishli tabiiy ofatlar ko‘paymoqda. Masalan, dunyoning ayrim joylarida yog‘ingarchilik
odatdagidan ancha ko‘p bo‘lsa, boshqa hududlarda qurg‘oqchilik avj olmoqda [ 3 ].

Butunjahon Meteorologiya Tashkiloti ma’lumotlariga ko‘ra, so‘ngi yillarda Yer yuzida
o‘rtacha yillik haroratning selsiy bo‘yicha bir darajaga ko‘tarilishi oqibatida, kamida bir milliard
odam qishloq xo‘jaligi, chorvachilik va dalada ishlash uchun yuzaga kelgan iglim sharoitiga
moslashishga yoki boshqa joyga ko‘chib o‘tishga majbur bo‘lgan. Qayd etish lozimki, joriy iqlimiy
davr avvalgilaridan ancha farg giladi. Iglim ilishining hozirgi tendensiyasi alohida ahamiyatga ega,
chunki harorat juda tez ko‘tarilmoqda. Yer yuzasida harorat 1975-yildan boshlab, har o‘n yilda
selsiy bo‘yicha taxminan 0,15-0,20 darajagacha ko‘tarilmoqda. Buning natijasida dunyo okeani suv
sathi ma’lum darajada ko‘tarildi, yer yuzasida muz qoplamlari maydoni kamayishi va boshqa
ekstremal gidrometeorologik hodisalar kuzatilmoqda [ 3 ].

Samarqand viloyatida havo haroratining ko‘tarilishi qanday oqibatlarni keltirib chiqgarishini
aniqlash va undan tegishli amaliy xulosalarga kelish juda muhim bo‘lib, ayni paytda jiddiy
meteorologik tadgigotlar o‘tkazishni talab etadi. Biz o‘rganayotgan hudud ekvatorga nisbatan
shimoliy kengliklarda joylashganligi sababli, bu yerda havo haroratining yillik o‘zgarishlari o‘ziga
xosligi bilan boshga hududlardan ajralib turadi.

Ishning magsadi Samargand viloyatida joylashgan meteorologik stansiyalar (Samargand,
Dahbed, Payshanba, Nurobod, Qo‘shrabod) ma’lumotlari asosida bazaviy (1961-1990 yy.) va joriy
iglimiy (1991-2020 yy.) davrlar uchun havo haroratining o‘zgarishini o‘rganish. Ushbu magsaddan
kelib chigib yuqorida qayd etilgan meteorologik stansiyalar bo‘yicha ko‘p yillik ma’lumotlarni
shakllantirish, ma’lumotlarni qayta ishlash, grafik tahlil asosida havo haroratining yillararo
o‘zgarishini aniqlash vazifalari belgilab olingan.

Tadgigot obyekti sifatida Samargand viloyati tanlangan. Tadqiqot predmeti — ushbu
viloyat hududida joylashgan meteorologik stansiyalarida kuzatilgan ma’lumotlari bo‘yicha havo
haroratlari.

Boshlang‘ich ma’lumotlar va tadqiqot usullari. Tadgiqgotga jalb etilgan meteorologik
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stansiyalarning viloyat hududi bo‘yicha joylashgan o‘rni (1-rasm) keltirilgan. Ushbu stansiyalarda
1961-1990 va 1991-2020 yillar davomida to‘plangan havo harorati to‘g‘risidagi boshlang‘ich

ma’lumotlar hamda ushbu ma’lumotlar yo‘rignomaga [2] mos holda olib borilgan va O‘zgidromet
arxiv fondida saglanayotgan TM-1 jadvallaridan olingan.

# Agro va gidrometeo-
rologik stansiyalar
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Qashqadaryo viloyati ‘
1-rasm. Samargand viloyatida joylashgan agro va gidrometeorologik stansiya va postlar karta-
sxemasi: 1 — Omonqo‘ton, 2 — Rovotxo‘ja gidrotarmog‘ining pastki byefi, 3 — Bulung‘ur, 4 —
Achabulog, 5 — Mavlon, 6 — Yangiaq chap

Tadqiqot uslubiyati. Ishni bajarishda manbada [1] keltirilgan va ularda qo‘llanilgan
zamonaviy meteorologik hisoblashlar, matematik statistika, grafik, va ularni gayta ishlashda esa
zamonaviy kompyuter texnologiyalaridan, ularda qo‘llaniladigan tegishli standart dasturlar o‘z
ichiga olib, olingan ma’lumotlarni grafiklarda tizimlash va umumlashtirish kabi bir qator usullardan
foydalanildi.

Natija va muhokama. Ma’lumki, Yer shari iqlimi asrlar mobaynida o‘zgarib turgan. Bunday
o‘zgarishlar jarayoni natijasida biror geografik rayonning iqlimi sovuqroq yoki issiqroq, namligi
ko‘proq o‘zgargan. Iglimiy meyorlar ikkita asosiy magsadga ega: berilgan rayonda joriy iglimiy
tendensiyaga muvofiq sharoitning indikatori bo‘lib xizmat qiladi va nazorat nuqtasi berilgan
rayonda (yoki berilgan mintagada) berilgan vaqt davomida iglimiy sharoitlarni tagqoslash mumkin.

Bu muammolar bo‘yicha ham birqancha tadqiqotchilar tomonidan izlanishlar olib borilgan [4, 5, 10,
11].
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2-rasm. Samargand viloyatida bazaviy (1961-1990 yy) davrga nisbatan joriy iglimiy (1991-2020
yy) davrda o‘rtacha havo haroratining oylar (a) davomida hamda stansiyalar (b) bo‘yicha o‘rtacha

yillik o‘zgarishi
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2-rasmda Samargand viloyatida joylashga meteorologik stansiyalarda kuzatilgan o‘rtacha
havo haroratining bazaviy davrga nisbatan joriy iqlimiy davrda o‘zgarishlari oylar bo‘yicha
keltirilgan. Unga ko‘ra yanvarda 1,1°C, fevralda 1,9°C, martda 1,4°C, aprelda 0,4°C, mayda 0,6°C,
iyun-iyulda 0,5°C, avgust-sentabrda 0,9°C, oktabrda 1,0°C, noyabr-dekabr oylarida esa 0,4°C ga
ko‘tarilgan. 2b-rasmda stansiyalar bo‘yicha haroratlar o‘zgarishi keltirilgan. Samarqand stansiyasida
havo harorati 1,2°C, Dahbed stansiyasida 0,9°C, Qo‘shrabod va Payshanba stansiyalarida 0,8°C,
Nurobod stansiyasida 0,7°C ga ko‘tarilganini ko‘rishimiz mumkin.

Xulosa. Xulosa gilib aytganda, Samargand viloyatida joylashgan meteorologik stansiyalarda
kuzatilgan havo haroratlari bazaviy (1961-1990 yy) davrga nisbatan joriy iglimiy (1991-2020 yy)
davrda ko‘tarilishi kuzatilgan. Tahlil natijalari shuni ko‘rsatdiki, haroratlarning ko‘tarilib borishi
viloyat bo‘yicha fevral oyida eng yuqori qiymat kuzatilgan. Eng kam o‘zgarish aprel, noyabr hamda
dekabr oylarida 0,4°C qayd etilgan. Qolgan stansiyalarda 0,4°-1,2°C oralig‘ida o‘zgarib turgan.
Bundan ko‘rinib turibdiki, stansiyalar bo‘yicha eng yuqori haroratlar o‘zgarishi Samarqand
meteorologik stansiyasida kuzatilgan. Samargand meteorologik stansiyasida havo haroratining
golgan stansiyalarga nishatan ko‘tarilish sabablaridan biri stansiya shahar markazida
joylashganligidir. Bundan xulosa qilib aytish kerakki hozirgi vaqtda global iglim o‘zgarishi dunyo
miqyosida global muammoligicha qolmoqda. Bu esa turli sohalarni iqlim o‘zgarishi sharoitiga
moslashish imkoniyatlarini ko‘rib chigishni talab etadi.
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Abstract: The article studies the process of climate change in the city of Andijan during global climate
change, and also describes the analysis of regional aspects of climate in the context of seasons.
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Hxyium — Mabiiym Oup Xyayaaa y30K WAUIap TaBOMHUIa 00-XaBOHUHT TaKpOPJIaHUO TYpHUIITU
HaTWXKacuIa Xocwi OynmaauraH TaOumii skapa€H OYauO, y SHr aBBajO XyIyJHHHI reorpadpuk
JKOWJAIraH ypHura, penbeQura sbHU €p I03aCUHUHT TY3WIMILUTA, €p F03aCHHUHT X0JIaTUra, OKeaH
Ba JIEHTM3Japra sKWH Ba Yy3okiaurura, Ky€m HyplapuHUHT Tymum OypyarMHH KarTa Ba
KMYUKIIUTUTa, MUKJIOPHUra Ba MHCOH OMUJIUTA OOFIIHK.

AHIMKOH IIAXPUHUHT MKIMMH XaM MamilakaTuMHu3 Ba PaproHa BOAMNCH MKIMMHU OWiIaH
YUFYHIAMO KeTajau, Aespiiud yxmiam Oyicana 0ab3u OWiaH XycycusATiIapura kypa Oupo3 dapk
KUTaau, OYHHHT ca6abu AHIMKOH Maxph Y36eKuCTOHHMHT, DaproHa BOJMHCHHMHT INApKHIA,
BWIOSTHUHT, @aproHa OOTUFMHUHT Jespiau  Mapkasuna, Hopun-Kopagapé xaB3acuaa
KOMJTAIrawInTyY, aTpoQUHM XajdKka KYpPUHUINKAA aIUpJIMKIap Ba TOFJIAp ypad TypraHjauru
[IaXapHUHT MUKPOUKJIMMUHY IIaKUJUTAHUILIUTA OJINO KeJraH.

WKIMMHY IIaKWIIAHUIINTA TabCUp ATYBUM OMWIIApJaH sHAa OUPHU YHHHT aTpopUHH
xanyonan TypkuctoH Ba Omo#, mamonga Yorkon, OTYHHOK Tu3Majapu, HIMMOJIHH-IIApKaa
bo6om-Ota tuzmacu, rapbna Kypama tusmacu, mapkna ®aproHa TuzManapu ypad Typranjiuru
cababnyu MaMJIaKkaTUMU3HUHT YMyMHUH HKJIMMUTra HHUcOaTaH XaBOHM Xapoparuja, Oocummuia,
HaMJIUTH/A, [IAMOJUIAPHUHT Maiao OYiaMImMaa, yIapHUHT TaKpopiaaHuO TypHILIUAA, TE3IUTHAa Ba
Ky4uHJa, WIMK KYHJIApHUHT JaBOMUNIMIUAA, OyJIyTIu KYHJIApHUHT MaBCYMUHJIMTHJa Ba anbdarra
EFUHJIApHUHT MUKJIOPH Ba yJIapHU TaKCUMIIAHUIINA (PapK KUIau.

@aproHa  BOJMNCHMHU JKymylaZjaH AHJIWKOH HUKIUMHUHHM I[IAKWUIAHUIINAA XYAYIHUHT
rapouna 8-9 kM KeHrnukaara Xykauna wynaru opkanu JlanBap3uH Ba Mup3auys TEKUCIMKIAPU
OuyaH TyTamuMO KETraHJIWTH XaM YHU S’bHM UKJIUMHHU Y3ura XOCIMTMHU Oenrmmaiau. Asnbarra
AHIVMKOH MKJIMMH XaM YMYMHUH Tap3/1a KOHTHHEHTaNl XyCcycHusTra sra 0ynub, KypyK JAaBomiu, €31
UCCHK, KUIIH (KYPYK COBYK) MYBTaIN.
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AtpoduHu Ypal TypraH TOFJIapiaH dCaauraH COBYK XaBo Kuijga PaproHa OOTHFUHHHT
Mapka3uid KHMCMHJA TYIUIaHUO, y30K MYAJaT CakjJaHUO KOJIMIIM HaTHXKacula SHBApHUHT YpTauya
xapoparu -3° C arpoduna 6yIummEN TabMUHIANAM, OyHIall X0maT 6eBocuTa AHIIKOH MIAXpUa
XaM Ky3aTUJIaau.

bab3an mmMon Ba MIMMONU-IIAPKIAH COBYK XaBO Maccacu Ooctupub® Kupub Kemud
TOFJIapAaH OmKO YTaau Ba XyAyAJa XaBO XapOpaTHHH Macaiud keTumura cabad Oymaau, OyHmai
xonar Kysatunragaa xasoun xapopatu -30° C -31° C raua macaiin6, xop kanuamaru 80-100 cM HE
TaIKWJI 3TTaH, aMMO KEeHUHTH YH Hnsuiapaa OyHaal Kop KaJIMHJIMIY Ky3aTuiaMmaran Oyncaaa KypyK
COBYK OYynmm Xxonatu Ky3aTwinaaud, mMacaman 2023 iwn xum Qacnu myHmaid naBpraH Oupu
XucoOaHa .

CoByK KyHIap naBpujga AHIMDKOH IIAXpH XaM MYbTaJWil KEHIVIMKJIAPHUHT KOHTHHEHTAJ
XaBO MaCCAaCHMHMHI TabcUpuaa OYiaub XapopaT aHYa macalMiny Ky3aTuiaiau, 0ab3aH KOHTHHEHTAI
apKTHKa XaBO Maccacu 0octupubd kupamu. byHnait maBpja xaBo XapopaTH siHaJla macain® KaTTHK
COBYK a€3JIM KyHJIap Ky3aTujaJld, XaBO XapopaTH allHUKCca TyHIa yTa COBUO KeTaau, a3y KyHiap
acocaH (eBpallb OMMHHHT YpTanapurava, 0ab3an 20 (eBpanrada 1aBoM 3THUIIN Ky3aTHIITaH.

MeTeoponoruk craHuusiapaa 00-XaBOHM Ky3aTHIUIapu Oyiinya ONMHTaH MabIyMOTra
acocan 0ab3M HUITapM sHBAph OiMaa XaBo xapopat AmmmkoH maxpuma -29° C raua
nacaiiraniauru Kaia stunran 6ynn6 kop kanuuaura 60-80 cM ra etras.

Wnuk xyHmap naBpuaa OyTyH MamilakaTUMU3a, BOIUiAa Oynranu kabu AHIVDKOH Iaxpu
XaM KOHTMHEHTaJ TPOMHMK XaBO Maccajapu TabCcHUpuIa OYiaau, y XaBOHU KATTUK KU3IUPAIU
HamkKaaa XaBo yTa Kypub Hamuimk napaxacu 30% kamaiin® xeramu, OyHmail xomar Oapya THPHUK
OpraHM3MJIAPHU SIIAll [IAPOUTHra canOui TabcUp Kuwiaau. byHnail xaBO MacCacHHUHT MHaiino
Oynummra cabab €3HWUHT HMCCUK, KYpyK Ba OUYMK Oymummaup. ByHnmait XaBojga TYNpOKHHHT 1032
KHCMHU KYEII HYpUHHU KYTI I0THO YTa KW3u0O XaBOHU MCUTAJH XaBOHHM OyHIIail UCHIIIKM YHUHT FyOOpIn
Oynummra cababd Oymam.

Esna xapopar rokopu OYmamu, OyHuHr ca6abu AnauwkoH maxpu Kyém  siumm
panuanuacHHUHT 750 KKan H3049u3uFu yTras, Xamaa +42° C uzotepma uusurura TYFpU Kelaau Ba
sra Kyém pagmammscu 72° Gypuak ocTaa Tymaam, yHaaH TaIlIKapy FOKOPHJA 3CIaTraHUMHU3/CK
AHJIMKOH 1NAXap MKIMMHM XaM MaMIAKaTHMH3HHHT, OyTyH VYpra OCHEHMHI HKIMMH OHIaH
YHFYHITAING KOHTHHEHTA MKJIMMUIa MOC. E3HUHI MIOHB-MIONb OiIapuia XapopaT I0Kopu 6yaub
6ab3an +45°C +48°C ra erca aifpum xommapaa +50°C raua kyTapwiraHm KysaTwiarad Oymuo,
OyHIail BaKT/a TUPUK MaBKYAOTHHUHT SIIAIl MyXUTH Kyla EMOH X0JIaTra KelaIn.

XaBo 60cuMK XaM HKIUMHMHT MYXUM OUp XyCYCHATH Xuco6manu6 1 M? 103ara Tabcup 9THO
TypyBuH Kyu O6ynu6 y M6 (Muminnbop) napaa yinuaHaau. XaBo O0CMMM CyTKa JaBOMHUJA y3rapuo,
TeOpann® Typaau, Oy XoylaT 3ca XaBO LHUPKYJALMACHUTA, SbHU XAaBOHUHI MACT/AAaH IOKOpUTa,
IOKOpHUaH MacTra Kapad XxaMaa ropu30HTal XapakaTianuo Typuinura cabad 0ynaau, HaTuxkana o0-
XaBO JJEMEHTJIApH: Xapopar, HaMJIMK, OOCHM ¥3rapaau Ba HaTWXKaga XyAya IHUKJIOH Ba
AHTHIMKIIOH TabCUpHIa OYIaau.

AHIWKOH Maxpuaa Wl JaBOMHUIA IMKJIOHIM Ba AHTHIIMKIOHJIM JaBpJiap TEHT Oyamai
[UKIOHIU JaBpJla XaBO XapopaTH Macasav, HAMIIMK OpTaau, EFMHTapUMIIMKIAp Ky3aTWUJIa/u,
aHTULMKIOH pPEeXuUMHUAa 3ca 00-XaBO OYMK, OynyTcu3, EFMHCU3, HCCHUK Ba KYypyK OYiuiu
Ky3aTuiaad. AHMDKOHAAa Wun naBomuaa yprada 30-32 mapotabarada IUKIOHIM XOJaTiap
Ky3aTwiaad. L[UKIOHIapHUHT acocWii KUCMH MYBTaJW KEHTJHMKIAp OpKaJIM KHPHO Kelaniw,
ApKTHKAa XaBO MaccacH TabCHUpHAa puBOiJIaHamy. Luknommaprunr 57% Ypra Ocuénm kecu®
yTamu, 37% LUKIOHIAp TYFPUAAH-TYFpH Ypra OCHEHMHI yCTHAA INAKHIIAHAIM, 03ara Kelasu.
ABryCcT OHpAa LUKIOHJNAp JEApiM Ky3aTHJIMaiIH, XaBO THHY, OCOMHINTA OYIaau, IUKIOHIAp
acocaH SHBapb-MapT Ojlapuja akTUB OYiaau.

AHIMKOH SIHBaph XaBOCUHMHT ypTaua 6ocumu 770 MM 11 u300ap YM3KUFUra TYFpU KeNaau,
HIoHAa 3ca 754 MM i 60cWM M300ap YM3WFU OpKaldM yTanu, Oy dca maxapja XaBo OOCHMHHH
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MebEp/ia SKaHINTHIaH Japak Oepaan. XaBo OOCHMHU CyTKa AaBOMHIA Y3rapud Typaau, TyHIa XaBO
XapopaTu nacairanjga O0ocuMM XaM Macasay, akCMHYa KyHIy3M Xapopar KyTapwidmu cabalmnu
O6ocuMm ypraad, sSbHM OOCHMM XAaBOHUHI XapopaTura, HaMJIMTUTa, [HUKJIOHJAPHUHT Ba
AHTULUKJIOHJIAPHUHT XOJIaTUIa, XaBO MAacCaJapUHMHI KUPHO KeJMIINra, IIAMOJUIAPHUHI MHaino
OYIWINM Ba TaKpOpPJIAHUIINTA, XYAYJHUHT €p F03aCHHH Xojartura kadu omwuiap Ouinan OGeBocHTa
OOFIHKIUD.

XyIyIHUHT UKIMMUAHU XOCHJ OYIUIIMIa MIaMOJUIAPHUHT XaM aloXua axaMmusaTd Oop.
[Ilamon XaBOHUHI e€p lo3acuiard rOpU30HTaN XapakaTd Oyiubd y roKopu OocuM XOcHil Oyira
KOWIaH macT OocHMMIIM Xyayara Kapad XapakarjaHaJ, HaTH)KaJa XaBOHHMHI ep to3acu Oyiiinad
OKMMHU to3ara kenaau. PaproHa BOAMNCHHM >KymilaJaH AHIMKOHHU aTpoduHM OanaH] TOFap
V¥pab Typranauru cababnu KUIga YHUHT HIapKUAa MaxaJUTMd aHTHUIMKIIOH XyKPOHJIMK KuJjca, €311a
aKCHMH4Ya, BOAMH Mapka3u Ku3MO KeTuO, Maxa/ulMd macT OOCHMMIIM MapKa3 BYXKyJra Kejanu,
HATIKaJla XaBO XapopaT IOKOpH Oymamu, mry cababiu Kuijga IiaMoiuiap IapkKiaaH rapora, €3ma
3ca akCMHYa FapO/aH MIapKKa Kapal 3caiy.

BoauitHuar Mapkasua xoiamrad AHIMKOHIA OKTSOpPh OWHIaH HIOh OMHUrava ImapKiIaH,
IIMMOJIM-IIAPKIAaH Ba KaHyOU-IIapKAaH scaaurad mamosiap 43-45% Hu Tamkwol 3Tca, UIOJb
OWHMHU OXHUpJIApHJIaH OKTSOph OlWrada ImaMoJijiap acocaH FapOWid, aHyOH-FapOWii Ba IIMMOJIH-
FapOuil iyHanuminan >cud, 38-44% HU TAIKWI 3Tagu. AHAMKOHAA aMoJl OuiaH OOFJIMK YaHT-
TY30HJIM KYHJIADHUHT HUFUHIUCU MaKCUMYM 36 KyHHH TalIKWJI 3Tau.

AHAMKOHHUHT Tabunii-reorpauk MapoUTUra KYIpoK Kyucus mamoiuiap xoc. [llaMmomHuHr
CYTKAJIMK Y3rapuIlM UMK JaBpiapia TOF-BOAMM IMIMMOJUIapuaa XM HaMOEH Oyinanu, Oy acocaH
KyHIly3 KyHJIapu >KaHyOu-rapOuii Ba FapOuil Iamosuiap, KeyacH 3ca IIapKUH I[IaMOJIJIApHUHT
ACHUIN OWJIAH XapaKTepIHUIup, AHIUKOH Iaxpuaa 6 M/Cek Te3nurura sra Oynran mamosuiap 2%
HU TaIIKWI 3Tca, 12 M/cek maH Te3 scaauran mamoiuiap 0,4% ra TeHr. AHIWKOH Iaxpuaa pTa
TOHTJ]a TOFJaH KyWWIHO TyIIaJuraH IIaMoiuiap xapakrepyiu Oynmb y acocaH €3 oiylapuia Kyja
AXIIM HaMO€H 0YnuO0, MaitnH Ba éxumin Oynanu. Kyn duumk Ky3atunuiap myHu Kypcataanku 12
M/CeK TEe3JIMKKa 3ra OyiraH IIaMOJUIApHUHT HWJI JaBOMMJArM YMYMHMM Ky3aTuil AaBpu 4 KyHra
TYFpu Kenaau, Oy kypcarkuu Paprona Ba Hamanran maxapiapuaa 25 kyHHu KYkoH maxpuaa sca
50 KyHHM TalIKWI 3TajaH.

AHIWKOHJA dcajJuraH Lamoiyiap Hrosjga fapOuil mamomap OVinica, siHBapjaa acocaH
XKaHyOM-FapOuil IIamosuiap 3cajau, >KaHyOM-FapOui Imamoiuiap acocaH AHAMKOHTa HucOaTaH
kaHyO/a »oinamran Mypral napécu BonuiicuiaH KUpUO Keaau.

AHIKOH IIaxapu UKJIUMHU aTpod XyayAJapHu UKIMMUIaH Oupo3 O6yicana dhapk Kuiaau Oy
dapkau Hun dacnmapuHU amMalraiyaa KYpHuil MyMKHH, aifHMKca 6axopia AHIMKOH IIaxapuja
VpuK TyinaraHuia, rypa Oynaranuga XoHabojaa SHAM FyHUYa naiino O6ynaau, Oy YCUMIMKIApHU
YWFOHUIII Ba pUBOXKJIAHHMILIN/A, SHHU Beretalus AaBpuaa 15 kyHraua (apk OOpJIMTHHM KypcaTaiu,
OyHIai X0JiaT XaBO XapopaTHHU KyTapuniiiura 6eBocuta OOFTUKIUP.

AHIVMKOH HKJIMMUHUHT [IAKWUIAHUIIKAA XaBO Maccallapu XapakaTJapyuHUHT Ba
[IaMOJUIAPHUHT TaKPOPJIaHUO TYPUIIMHUHT aXaMUATH KaTTa. AHAMKOH UKJIUMU BOJUIHHUHT OOIIKa
KoWmapura HucOataH €3M yTa KypyK-UCCHK, KHIIM 3ca aé3Mu, COBYK Oynumum Ouiax
XapakTepiiaHaau, anbaTra AHAWKOH IMIAaXpU HKJIMMUHUHT Y3Ura XOCIMTM YHUHI BOJUIHHUHT
MapKasuja, TOFIapra sKMH, FapOuil TomMoHu E38BoH uysiapura Tyramm6 KeTTaHIMTHAA XaMua
Annxon @aproHa OOTUFUHHUHT JHT MACT YKOWHUA )KOUIAIITAHINTH OWIaH XapaKTepiiaHaIu.

XaBOHMHT HAMIIUTH UKJIUM XYCYCHATIApPUHU acOCUH 3JeMeHTIIapuaH OMpu XucoOsaHaau,
YYHKH HAaMJIUK XaBOHM XapOpaTHHH, OOCUMUHU Y3rapul TypulINaa aXaMUATIN 0YIub XaBOHU yTa
KM3U0 KEeTHUIIMJAH Ba KAaTTUK COBYO KETHUIIMJAH Cakiad MYbTaAMUIAIITHUPUO Typaiau. XaBOHUHT
HaMJIMTY Ba OYJYTJIMJIMTH SHT aBBAJIO XaBO MacCaJapUHUHT XyCYCUSITUTA Ba YIApHUHT aMaIlIMHUO
TYpHILUTa TabCcUp 3TUO Typaau. MamilakaTUMU3HU XaMMa KUCMU/1a OYIIyT/IM KyHJIap COHU OUp XU
AMac TOF OJIIM Ba TOFIM Xyaymiapaa 50 kyHman 95 KyHrada Ky3aTwiaau, TEKUMJIMK Ba 4yl
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sonanapuna 26-40 KyHHM TalIKMI STajd. EFuHIap XaBOHMHT OyJyTJIMJIMIUIa Ba HAMIMTHIA
OeBocuTa OOFIIMKIUD.

AHTWKOHIA WHn naBomuaa OynyTnu, éruH Eranurad kynnap 40 xkyH arpoduma 6ymub y
KyHJIap acocaH KUl Ba Oaxop oijapura TYFpu Kedaau, ailHHMKca 06axopJa MOMakOJJIWPOKINA Ba
JaKMOKJIH OYITNO KAaTTHK EMFUD, Kala EFrub Ba 0a3aH cel KeJMIIN XaM Ky3aTHIa Iu.

Erunnapuudr naiino OYnumIM CyBIMKIAp l03acUiaH OyFIaHraH Ba CyB OyFiapu
TporochepaHuHT MabIIyM OallaHAJIUTHra KyTapiiud atMocdepana MasiyM Oup 3appada arpoduia
TYIUIaHAIM, TYTUTAHUII HaTWKacuaa Tyimnui aapaxacu 100% ra erranja €éruHra aitnanaau, EFMH
y4 KypuHuIga 0ynmb cylok seHU EMFUP, KaTTHK JIYJI, KPUCTAIb KOp KYpHHUIIHIA Oynaau, OyHaan
XOJIaTHU Oynuiura cababd cyB Oyfiapu TyHuHTaH arMmocdepa OalaHIIUTHAATH XaBOHUHT
xapoparura OOFIHK OYynaau, arap xapopar Wink Oyica éMFUp, COBYK Oyica Kop, yTa COBYyK O¥iica
YN KYypUHUIIKAA OYiaau. AHIMWKOHAA XaM CFUHJIAPHUHT Xap yYajJaCHHU XaM KYpHII, Ky3aTHII
MYMKHH.

Erunnap ep IIapUMHUHT XaMMa KMCMMAA OUMp XMI TAKCUMIAHMAraHuaeK AHIMKOHAA XaM
oup xwi1 sMac, uyn 3oHamapuna 200 mm Oynca Tor omam xynymiaapuga 600 mmrada AHAVKOH
maxpuja 3ca 200 mm gan 400 mmrada €FuH TylIaau. EFI/IHJ‘IapHI/IHF aKcapusATH acocaH 0axop Ba
KMII oijlapura TYFpu Kenuo KynuH4ya EMFUpP KYypuHUIIKMIA OYnanu, 6ab3aH EMFUP-KOP, Kyla KaMm
OYN KypuHUIIuaa €raau, Iy acocaH Mail OWMHUHT OMPUHYU-UKKMHYU YH KYHJIUKIApUra TYFpu
KeJaau, 1ekaOpb OMMHUHT YYMHUYM YH KYHJIUTWJAH SHBapb OMMHMHI OXHMpHUTIada Kam Oyicanaa Kop
SFUIIN Ky3aTHIMO XaBO aHya COBYK Oyiamu, aifHMKca TyHma aé3mu coByk 6ymu6 xapopar -10° C
rava mnacasau, 0ab3u WWUIapU MaxauIui THIIJA CapuK KOp /10 aWTuUiIaJuran Kop VpHUK ryJjarad
naBpra TYFpu Kenaau. byHna ypuk ryauHu coByK ypub ketu® ypuk MeBacu Oyiamaiinu. 1969 itmn
KUIIUAA KOp Kyna kyn €ru0 yHuHr xamuuiaura 1000 MM HM Talmkuil KuiralH, 6ab3u skousapa
1200 MM raya eTraniaury Ky3aTwirad. IKIMMHE KeCKUH T7100am y3rapuiiy OyTyH ep 103acujia XaBo
XapopaTuHU, XaBO OOCHMUHHU, XAaBOHMHI HAMJIUTMHH, EFUHJIAPHUHI TAaKCUMJIAHUIIM PEXUMHIa
canbuii Tabcup KWIMO TaOMAaTHUHT KOHYHMATIapuHH Oy3miuiura cabad 0ynmokna. bynnait xonat
KHYMK OYncama AHIMKOHIA XaM HaMOEH OYIMOKAa, OyHU XaBOHUHT KYyPYKJIUTHIA, FYOOPIUTHIA
KYPHUIIUMU3 MYMKUH.

AHIMKOH IIaxpuja xaM Wuil (aciulapuHu KOHTpAcT (aHMK) KYpUIl MyMKUH, Oup iui, 365
KyH TYpT acira 6ynunHub 6axop, €3, Ky3, ki dacimapuaan nbopar 0ynubd xap ¢acia aHUK KyHAa
VpHUHU KeluHTH Qaciara 6ymaru0 Oepanu, MacajgaH OMPUHYM MapT KyHU OaXOpHUHT OOIUIaHUIIN
O6ynca OupuHuYM uioHAa €3 OomaHagu 1y OupuHYM 1ne0 alTuiaéTraH KyHOa XaBO Xapoparwu,
O0ocuMH, HAMJIMTH Y3-y3ujaH y3rapaad Ba HaTkaaa Qaciuiapia KOHTPAaCTIMK HaMO€H Oyiasu,
MacajaH OMpPHMHYM MapTla 3pTa TOHIJIAHOK KYyEIl Hypiapu Ku3wi, aHya OanaHpga Oynmaau, Oy
XaBOHM WIIMK OYJIMIIMHH, XapOpaTHH KYTapMJIMIIMHK OMIMpagy Ba Tympok xapopatu +10° C
raya kyrtapuiauO TaOuaT yHFOHaaM, Ba HATHKaJa BereTanus JaBpH OOLUIaHUO YyMOJWIAp €p
Oetura ynkKa OONUTANIN, JapaxTiiap TaHACHTa CYB IOpajid, KypTakiiail OouuIaiiau, YyCUMIIHKIap/aa
KYKAMTHp KYPUHHUII Taigo Oynaau, napaxtiap KypTakiapuHu €3u0, FyHuanad ryiail 6omuainy,
OMpUHYM HIOHJIA 3ca YpUKIap NMUIIAAW. AHIKOHAA Oaxop spTa OouultaHaau, OyHUHT cababu
maxap nangmadTu 0ynubd maxap Kyn KaBariau OuHoiiap OWllaH MXOTAJlaHTAHJIUTH Ba €p F03acH
KOpa KAaTTUK KoOIUlaMa OwWJiaH, KOIUIaHTaHJIWIH, XamjJa unuiad 4YuKapuil KOpXOHaJapuHU
Kymmruaup. Macanan AHTDKOH [maxpuja Ypuk rymnaranna XoHaOonaga HHAW FyHYanai
Oomunaitan, cabadbu Beretarus gaBpu 15-20 kyH dhapk Kuiaau.

AHmmkoH maxpu geHru3 carxugad 400-450 merp Oanmanjyvkaa skoWnamrad Oynca,
Xonabon 1350 merpaa Oynub TOFoNaM XYAyau XHCOOJIaHAAM, HATHXKaJa XaBO XapopaTu +10° C
+12°Cra dapk Kunaau. AHIVKOH MIaXPUHUHT aTpodu MKKU Xallka OWiaH YpanraH, sbHU OJIUHTU
XaIKazaa agupiIvKiIap, alupiaukiap OpTUAH MacT TOFjap ypal Typamu, OyHIal TYCHUKIAp maxap
UKJIMMUHH siHaJa y3rada Oynummra cabab Oynmaaw, mMacanaH Mapxamar TyMaHWHUHT SIHTU Xaér
kunwioru arpodaapu 1200 merp, Bynokbomu TyMaHUHUHT KaHyOH, >KaHyOU-IIapKUM KHCMIIapH
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(Kuprowr tor arpodurapu) 1545 merp, Xyxaobox rtymanuHunr Mmom ora, Kaphaiiun, Mamak
KMIUIOKIApH Xynyau, Ypra Tor 1184 merp, JKanonkyayk TyMaHHHUHT EpKHUILIOK aTpodmapw,
Kyprontena tymanunuar Kopacys, Cyntonobon xamma XonabGon atpoduapuma, Koparor
ToFnmapua 6axop daciauHu Kenuiu AHAWKOH Imaxpura HucOatan 20 KyHradya ked Kelaiu Ba
EFUHTAPUMIMKHUHT HUCOATaH KYTUTMTH OMJIaH XapaKTepiaHaIu.

E3 ¢acim XaM Y3uHMHr OMp KaH4ya XyCyCHUATIapM OWIaH MaMJIaKaTHMU3HH TypJu
XyAyAjapuaa Typanda Keyaad. AHIKOHA €3 XaBO XapOpaTHHU IOKOPHIIUTH, XaBOHUHT OYUKJINTH,
XaBOHU KYypPYKJIWUTH, SBHH HAMHHHI KaMmJIMTH, FyOopiuru OunaH ¢apk Kuiagd, sHa XaBo
QIMaIIMHYBH KaM OYynranmuru cabad aum O0ynaau. MroHB-UI0IH OIapuia XaBo XapopaTH IOKOpU
6ymm6 Gawn3m kymmapu +45° C  +48° C raua xyrapuamb THPHK OpPraHM3MIAPHM SIIAIINTA,
daonusTura canbuii TabcUp KypcaTraad, amMMO IIaxapAa KHIUIOK XY)KaJIWTH PHUBOXKIaHMaraH
Oyicana, XOHaJOHIAp/la aCOCaH MapHUK XY KalUKIapy, yHYa KaTTa MaiiioHnapaa 6yiamacana y3ym
STUIITHPHIL, MEBAa ETUIITHPHII Wyira KyHuiIramimra cababd Oy coxajlapHU pPUBOKIAHTHUPUIITA
KYEILTN KyHJIAPHUHT KYTUIUTH, XapOPAaTHUHT FOKOPUJIUTHY XKYAa MOC KelTa/Iu.

dacrrapHu W9Uaa OJITHH Ky3 1ed Tavpud Oeprramuran (acn 2HT OapokaTiu naBp O0yiub
Oy dacinga meBamap, pezaBopiap, MOJW3 SKUHIApU aWHAH MHINTaH OYynaau, IOKOpUAA THIIra
OJITAaHUMM3ACK AHIMKOH IIaXpUaa XaM XOHAJIOHJIapAa y3yM Ba MEBaJapHHU allHaH MUIITaH JaBpU
O0ynub macTypXoHiapAa TYKUH-COYMHIMK OYnr0O axOJMHHM y3yM Ba MeBa MaxcyJoTjapura OyiraxH
SXTUEKMHN KOHAMPAINIO Ky3/a ypraua cyTkanuk xapopaT +20° C man macas Gommaiimu Ba +5° C
ra Tymra#aa kKy3 ¢aciau tyrainu. CeHTSOphr OWMHUHT WKKUHYM sSpMHIaH 00-XaBo Y3rapuo,
Xapopar acTta-CeKMH COBYO OCMOHIa OynyTiap maiimo 0yimb 6an3an émrup €ramu, Oy maBpaa €3ra
HucOaTaH EFMHrapuWINK OMpo3 Kymailn® XaBOHMHI HAMIIMTH OPTalu, Ky3Ja Tabuarna, ailHHMKca
YCHMIIMK OJlaMHJIa BETeTalus JaBpH TYrad, JapaxTiIapHUHT Oapriapu capraiind Tykuiia Oomniaiiy,
HOSIOph OMMHHUHT oxupiapura 6opud xapopar aespiu macaiu® TyHmapu aé3nu O6ynub napaxtiap
yiikyra keraau. Hanxana ky3 ypHunu kumra 6ymarub 6epaau.

Kum nexabpb oiMHMHT OuMpHMHYM KyHUAaH OouutaHuO, 28-29 ¢espanraya gaBoM 3Taju,
KHIIIJIa XaBO XapOpaTH KECKUH Macaind COBYKJIM KyHJIAp Ky3aTUaau, 00-XaBo y3rapyBuyaH Oynay,
XaBO OYMK, M3FUPUHIM OY1MO OGapua MaBKXyIOTIapHU SILAIl Tap3ura cajaduit Tascup staau. Kumna
VIKaMu3ra MIMMOJIIAH, IIAMOJ-FapOaaH KUpUO KeayBYM IUKIoHIap DaproHa BOJAWNHCUHHHT
Mapkas3u Oynaran AHAMXKOHAA TYpFyH XojaTiaa Oynubd XyayJjia y30K cakjgaHuO KoJaau, HaThxkazaa
XaBO KaTTHUK COBHMIH.

Vrkamusra Kum oitnapuia FMH KYI Faju, 8FMH acoCaH KOP KYPUHMIIMA, 0ab3aH EMFUD
xaMm €raau TeKUCIUKIIapaa, alHaH AHAMKOH Imaxpuaa Wik EruHHUHT 40% radacu €ranu, Kop
EFUIIM XaBOHU OYMK, TUHHMK OYynummra cab6abd Oynaau, AHAMKOHAA KUIIHUHT Y3Ura XOCIHUIH
XyAyara KuUpuO KenraH COBYK XaBO MAacCaCHMHM  Y30K CakJaHUO TypuUIIUAHMp, EKKaH Kop
KOIUITaMUHMHT Kanuuiaurk 20-40 cM rava 6¥nu0 XaBOHMHI COBYKJIMIHM cabab Oup olfraua spumait
cakiaHuO Typanu. XalkKMMM3/Ia KWL KUPUIIMHU TYKCOH KUpAM Ae0 alTuIlagu, 1y TYKCOHHU
numuaa Ky gwacu ned adtunaguran naBp 40 kyH OYynu6 25 nexabpnaH 5 ¢eBpanraya JaBom
3Tanu, Oy KyHJapJa XaBo Aedpiu aé3nu OYiInO KUIIHMHT 3HT COBYK KYHJIApH XUCOOJaHaaAU. XaBo
xapopatu 0ab3aH -20° C -25° C raua macaituimnu Ky3aTwiaau, macasiand 2023 iiun Kuimmaa myHaai
MacT XapopaT Ky3aTuwiran Oynu0 kyruad MeBaiau AapaxTiIapHU >KymislaJaH y3yM, aHop, aHXKHp,
XypMO Kabu CyOTpONMK YCUMIIMKIAPHU COBYK YpHO KypuUTHO FOOOpPraHIMIHMHM TYBOXH OYIIIMK.
Kum ¢acmmap wumaa THpUK OpraHM3MIIap YYyH Jam onuil Qaciau Oymaad, aMMO HHCOH YYyH
OMpMyHYa KUMMHYMIMKIAD Ba HOKYJIAWIMKIAPHM KENTUPUO YMKApaad, aMMO KHII Y3UHUHT
TapoBaTH OMJIaH KUIIUTa Xy3yp OaruiuIaiu.

Wxnum pecypcnapu XyayUIapHUHT TaOMUN IApOUTHHHU [IAKUIUTAHUIINIA, PUBOXKIIAHUIITHI 1A
MYyXHM axaMHsTra sra OyiraH oMmiuiap xucooOmaHamu. MkiamM pecypceiapura KyE€ml SHEpPTHSICH,
MCCHUKJIUTH, TEIHOPEeCypC, LIaMOJI SHEpPrusacH, MHCOH CAJIOMATIMIMHHU JaBoJjallfa, THKIAIIJA,
MycTaxkammamaa ¢oigananagurad  Ky€l BaHHACH, To3a XaBO KaOu MaHOamap KHpau.
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MamnakaTuMH3/1a UKJIMM KyHIap kyn 0ynu6 Oy kypcarkud AnmkoHaa 230 KyHra TYFpu Keiaau
Ba Ky&IIIaH oyTaH MccHKIMKHUHT inruHamcH 4000° — 45000 tenr 6ymué KySIIHMHT HYp COUMO
typuiiu gaBpu 3000 coaTHU Tamkwi 3Taau. byHaail UKIMMHUI peCypCHUHT MaBXy[JId YIKaMHU3/1a
11y Ky€Il SHEpPTUsCcH acocujia MIUIalural Maxcyc KypuiaManap OpKajld SHEprus OJHIl, YHIapHU
WCUTHIIJIA MAWIIUK UIDIapHUA Oakapuinga (olJaTaHuIaurad CyBJIapHU UCHUTHINIA, MApHUK Ba
MCCUK XOHAJapHU ucuTulia ¢oiianaHuiaay, yHIaH TallKapu TelMopecypceiapiaH MyKOOUI
SHEprusi oMb AaxOJMHU JJCKTP JHeprusicura OyiraH SXTHEKWHU KOHIUPHIAA XaM MYyXUM
axaMmusaTra srajaup.

WxnmuMm pecypcenapy nduia I0OKOpUAaid alTraHMMU3/ICK TO3a XaBO MaHOaiu OYnu0 y MHCOH
CAJIOMATIIMTHHY CaKJIallla MyXUM axaMusTra sra OyHJail XaBoHH AHIKOHAA JTOUMHIl paBHILIA
Ky3aTUIl MyMKHH OYnaau. MUCOJ y4yH Xap KyHH TOHTAA TOFJapJaH 3caiauraH OeryOop maiimH
1aMoJl IIaxap XaBOCHMHU To3a1ad XaBOHM CAJIKMH KWJaau, Oupo3 Oyicaga XaBOHMHT HAaMJIMTUHU
OpTTUPUO, XaBO XAPOPATHUHH MACAUTHUPUO MYTAAWUTMKHH OIIHUPaaU. By 3ca WHCOH caloMaTIIUTH
YUYH Ky/la MyXUM XHCOOJIaHAIH.

WUxyium pecypcnapu mumaa ssHa OUp MyXuM OMUJ Oy HIaMOJIIUP, IIAMOJI KyJa MyXUM Ba
KaTTa uMIHM amanra omupanu. [lamon ep ro3acuaa xaBO LUPKYISALUACHHU, SHbHU alJIaHUIINHU
[03ara KeITHPUO, XAaBOHW XapOpPATHHH, HAMIUTHHH, OOCUMHUHH Y3rapTUpaad, CFUHJIAPHUHT
TaKCUMJIAHUIINTA Y3 TabCHUPUHU KYpcaThUO, UKIUM, MHKPO HUKIUM XOCHJ OYJIHMIINIA HIITHPOK
3TaaM, sHA WIamMoJl TaOWMid, WKTUCOAUN-MKTUMOMM XOJHMCaJapHU BYXYJra XaM KeJIUIIuaa
UIITHPOK TAJH.
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Abstract. This study examines the impact of climate change on the surface waters of the Sarysu
River, located in the arid Kazakh uplands. The region experiences a sharply continental climate with
extreme temperature fluctuations and limited precipitation, making water availability largely dependent on
snowmelt. Climate change exacerbates these issues by altering precipitation patterns, reducing snow cover,
and increasing evaporation rates due to rising temperatures. As a result, the hydrological cycle of the river
faces increased variability, with more frequent droughts and reduced runoff. This article emphasizes the
need for adaptive water resource management strategies to address the growing impact of climate change on
the fragile water resources of the Sarysu.
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Annotatsiya. Ushbu tadgiqotda Qozog'istonning qurug tog'larida joylashgan Sarisuv daryosi yuza
suvlariga iglim o'zgarishlarining ta'siri o'rganildi. Regionda keskin kontinental iglim bilan birga ekstremal
harorat o'zgarishlari va cheklangan migdordagi yog'ingarchilik kuzatilmogda, bu esa suvning mavjudligini
gor erishi bilan sezilarli darajada bog'laydi. Iglim o'zgarishi bu muammolarni yanada kuchaytirib,
yog'ingarchilik xarakterini o'zgartiradi, gor qoplamasini kamaytiradi va haroratning ko'tarilishi natijasida
bug'lanish tezligini oshiradi. Natijada, daryoning gidrologik aylanishi ko'prog o'zgaruvchanlikka duch
keladi, qurg'oqchiliklar ko'proq yuz beradi va ogim kamayadi. Ushbu maqolada Sarysu daryosining nozik
suv resurslariga iglim o'zgarishining kuchayib borayotgan ta'sirini hal etish uchun moslashuvchan suv
resurslarini boshgarish strategiyalariga bo'lgan zaruriyat ta'kidlanadi.

Kalit so'zlar: yuzavi tuzilma, Qozog'iston past tog'lari, geologik jarayonlar, eroziya, relyef,
gidrologiya, iglim sharoitlari, kontinent iglimi, harorat, yog'ingarchilik, qor qoplamasi, suv yig'ish,
mavsumiy sharoitlar, yog'ingarchilik patterlari, suv resurslari, suv resurslarini boshqarish, gidrologik
aylanish.
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BJIUAHUE UBMEHEHUS KJIMMATA HA IIOBEPXHOCTHBIE
BOJbI CAPBICY

Almomauuﬂ. B smom uccneoosanuu usydaemcs 6J1UAHUE USMEHEeHUS Kiumamda Ha NOo6epxXHOCHHble
600b1 peku Capwicy, pacnonodicennoll 8 3acyunuswvlx Kaszaxckux Hazopwsx. B pecuone nabnwoodaemcs pesxo
KOHMUHEHMANbHBIL  KIUMAM C IKCmpemaibHbIMU KoeOaHuAMU memnepamypsbl. U O0CPAHUYEHHbIM
KoJauvecmeom OCLZOKOG, ymo oenaem docmynﬂocmb 800bl 6 3HAYUMENLHOU CINeneHu 36161/{6‘}1114612 om masdHuA
CHez08. Hsmenenue kaumama ycyeyOnsem smu  npobiemvl, UMeHAS Xapakmep O0CadKo8, YMeHbulds
CHEIICHbBLU NOKpoO6 U yeeiudueas CKoOpoCmb UCNAPEHUS U3-3d NO6bIULEeHUSL memnepantypbl. B pesyiomame
ZMOPOJZOZulleCKuﬁ UUKTI peKU cmajKkueaencs ¢ NOBLIUEHHOU usmeHvduesocmsio, C bonee yacmvimu sacyxamu u
COKpauwenuem cmoka. B osmoii cmamve nodqepkueaemc;z Heobxo0UMoOCms  A0ANMUGHBIX cmpamezuﬁ
Yynpasnenus 600HbLIMU Pecypcami 015 peulenus npodIeMbl pacmyuje2o 6030elUCmaus UsMeHenUus KiumMama Ha
xpynkue 8o0Hnbvle pecypcol Capuicy.

Knrwoueeswvre cnosa: NOBEPXHOCMHAA CmpyKmypa, Kazaxckoe Haecopwve, ceojiocuvecKue npoyeccyl,
IPO3usl, peﬂbe(]), npumoku, 2u0p0ﬂoeu}z, Kiumamuiecku  eycilosus, KOHMUHEHMAIbHbI Kaumam,
memnepamypa, 0CadKu CHe2080U NOKPO8, 8000COOp, Ce30HHble YC08US, NAMMEPHbI 0CAOK08, 600HbIE
Pecypcol, ynpagieHue 600HbIMU PeCypcamil, 2UOPONOSUHLECKULL YUK

This study explores the effects of climate change on the surface waters of the Sarysu River,
located in the arid Kazakh Uplands. The region experiences a sharply continental climate, with
extreme temperature fluctuations and limited precipitation, making water availability highly
dependent on snowmelt. Climate change exacerbates these challenges by altering precipitation
patterns, reducing snow cover, and increasing evaporation rates due to rising temperatures. As a
result, the river's hydrological cycle faces increased variability, with more frequent droughts and
reduced runoff. This paper highlights the need for adaptive water management strategies to address
the growing impact of climate change on the Sarysu’s fragile water resources.

Surface Structure. Sarysu is a river of the Kazakh Uplands (or Kazakh Folded Country).
Hills and their ridges flank the river for a significant portion along both banks.

The Uplands represent a plain with remnant mountains and hills. This is a peneplain,
remnants of a large mountainous region, eroded over time and shaped by denudation and erosion
processes, partially buried under loose sediments.

Hills with dome-shaped or cone-shaped peaks rise above the surrounding landscape by 30-40
meters, sometimes reaching heights of 80-100 meters. They often form ridges, predominantly
oriented in a meridional direction. The hills and ridges stand out against the undulating plain. The
slopes of the hills are covered with gravel, and bedrock is exposed on their peaks. Against the
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background of the hills, mountain uplifts, ridges, and isolated low mountain massifs are visible. Of
the two low mountain ridges in the Uplands, the southern one belongs to the Sarysu basin ( Figure
1)
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Figure 1. Physical map of Sarysu river basin.

In the western part of the Kazakh Uplands, the Ulutau Mountains (up to 1135 m in height)
and the Argynaty Mountains rise. From their eastern slopes flow the tributaries and feeders of the
most water-abundant river in the Sarysu system—the Kara-Kengir River. On the western slopes, the
tributaries and feeders of the Ulyzhylan-Shik and Turgay rivers, which belong to the neighboring
basin of the endorheic Shalkarteniz depression, originate.

The sources of the Sarysu tributaries in the eastern part of the basin are located in the
Buguly Mountains (the highest point is 1184 m—Mount Burkitty), the Zhaksytagyl (up to 1076
m—Agadyrskaya Expedition Mountain), Kosmurin, and Ortau (the highest point is 1068 m). The
river is also fed by streams from the Aktau Mountains. These are merely peripheral mountains of
the Kazakh Folded Country. The main mountain massifs and ridges lie outside the basin and feed
other rivers with their moisture.

Upon reaching the desert, Sarysu sharply turns south and flows along the western edge of
the Betpak-Dala plateau. Betpak-Dala is the northern part of the Hungry Steppe. The plateau drops
steeply into the Sarysu valley with cliffs as high as 40-60 meters. Betpak-Dala is an extensive desert
plain with long, gently sloping ridges.

The drainage basin here is inactive. Water runoff does not form; on the contrary, it is lost.
The desert is clayey, but on its western edge, sands are widespread, often mobile and wind-blown
(called "kumy"). The surface is slightly hilly, with the southwestern part lowered (absolute
elevations up to 300-350 m). The landscape is characterized by numerous basins and dry ravines. In
the southwestern part, there are many takyrs and sor depressions, as well as small salt lakes.

Climatic Conditions. From the perspective of runoff formation, the climate is
unfavorable. It is sharply continental and arid. The basin is located deep within the Eurasian
continent, far from the beneficial, moistening influence of the Atlantic. However, dry subtropical air
from the deserts of Central Asia freely penetrates here, as well as moisture-poor Arctic air moving
meridionally.
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In the warm half of the year, it is dry and hot: air temperatures are high, precipitation is
scarce, and the air is dry. The duration of sunshine accounts for 60-70% of the possible amount.
Winters are harsh and frosty. The snow cover is stable but not very thick. Windy conditions are
common, as are frequent snowstorms. Transitional seasons, spring and autumn, are short, lasting
only about 30 days each.

With a zonal circulation pattern, a distinct belt of high pressure is observed, and baric
formations move from west to east. The temperature background is elevated, and precipitation is
relatively low. During meridional disruptions in zonality, the area is subject to northwestern and
northern incursions, as well as southern ones. Depending on the nature of meridional circulation,
precipitation can either increase or decrease, and temperature anomalies can be both positive and
negative.

The characteristic values of meteorological parameters are provided in Tables 1-4, in
accordance with [11]. Station elevations: Zhana-Arka — 488 m, Zhezkazgan — 345 m, Kyzyl-Zhar —
361 m.

Air Temperature. In both summer and winter months, isotherms run almost latitudinally
across the basin's territory. The average annual air temperature in the northern part of the region is
approximately 2°C, while in the south, it reaches 6-7°C.

The average temperature in January ranges from minus 15-16°C to minus 13.5-14°C.
However, in certain years and on specific days, significant deviations from the norm are possible.
Frosts can drop as low as minus 40-47°C. Occasionally, thaws occur in winter with temperatures
rising to 4-10°C, which naturally leads to snowmelt.

The average July temperature is 20-26°C. The soil dries out, and summer precipitation
practically does not contribute to runoff formation. On certain days in July-August, dry winds blow
for 2-4 days in a row, during which the relative humidity drops below 40%, and the air temperature
exceeds 23°C.

The absolute annual amplitude of air temperatures exceeds 90°C.

In spring, the air temperature crosses 0°C around April 10. The air warms up quickly, and
within 10-12 days, it rises by about 10°C, although during prolonged springs, this period can stretch
to 15-20 days or even longer.

In autumn, the air temperature typically falls below 0°C around October 29-31. Thus, the
period with positive average daily temperatures lasts about 200 days, while the frost-free period
ranges from 118 to 180 days.( Table 1).

Table 1
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Atmospheric Precipitation. The annual amount of precipitation across the region varies
from 150 to 350 mm. In most of the basin, it ranges from 200 to 250 mm (Table 1). Precipitation
levels are higher in the headwaters of the rivers. In the Ulutau and Argynaty Mountains, more than
350 mm of precipitation falls, with approximately 350 mm also falling near the village of Atasu. On
the steep mountain slopes, precipitation can be 1.5 to 2 times greater than at their foothills and in
mountain valleys. Within the Uplands, the western and northern slopes are better moistened, while
the eastern slopes receive the least precipitation. For every 100 meters of elevation, precipitation
increases by an average of 60-70 mm.

Designations: N - station elevation; T - average air temperature; Imax. p - air pressure; V -
wind speed; e - relative humidity; d - air moisture deficit; S - number of sunshine hours; X - total
precipitation.

During the warm period, 70-80% of the annual precipitation falls. The highest amounts
occur from April to July, with increased precipitation in October. The rainless period can last up to
70 days, and the average number of cloudy days does not exceed 4-5 per month. The total number
of days with precipitation in the warm period is 6-10. Summer precipitation is more often in the
form of showers rather than continuous rain, with the daily maximum in the Uplands reaching 50-
60 mm, while on the plain it reaches 30-35 mm (Table 2). However, as mentioned above, the large
air moisture deficit (Table 1) leads to rapid soil drying, and summer precipitation generally
contributes little to runoff formation.( Table 2)

Table 2

AVERAGE ANNUAL PRECIPITATION OF ZHEZKAZGAN
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Snow Cover. The snow cover accounts for almost all of the runoff in the Sarysu River, with
groundwater contribution being minimal. The distribution of snow cover across the territory is
primarily related to latitude, with snow accumulation gradually increasing as latitude increases.
However, latitudinal zonality is disrupted due to the terrain.

Along the western edge of the Kazakh Uplands, the latitudinal direction of snow cover
isolines shifts to a meridional one.

The first snow usually falls as early as the beginning of October. A stable snow cover
typically forms in November, in the southern part of the region by early December, and in some
years as late as mid-January. Long-term variations in these dates can be as much as 1.5-2 months.

In elevated areas of the Uplands, stable snow cover lasts 130-150 days, while in the south it
lasts 100-120 days. In some years, it may not form at all over large parts of the territory. The
average maximum snow depth in the watershed ranges from 15 to 35 cm (Table 3), and the
maximum water reserves in the snow cover range from 50 to 120 mm. The highest snow reserves
are found in the Ulutau and Argynaty mountains. In the lower reaches of the Sarysu, snow reserves
are less than 50 mm.
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There are significant variations in late-winter snow reserves over time: in different years,
their amounts can vary by 4-5 times, leading to major fluctuations in river runoff. The average dates
for reaching maximum snow reserves shift from February 25 in the south to March 13-14 in the
north. The main accumulation of snow often occurs in the first half of winter.

Analysis of the Impact of Climate on the Sarysu River Basin. The Sarysu River Basin,
located within the Kazakh Uplands, faces significant challenges due to its harsh continental climate
and arid conditions. The region's physical structure, climate, and hydrological characteristics
combine to create a fragile water system, primarily dependent on snowmelt for its runoff. This
analysis explores how these factors interconnect and shape the water resources in the basin.

Surface Structure and Hydrology. The surface structure of the Sarysu River Basin plays a
critical role in shaping its hydrological characteristics. The basin is characterized by hills and ridges
that rise 30-100 meters above the plains, creating natural features that influence precipitation
distribution and water retention. The higher elevations in the Ulutau and Argynaty mountains feed
important tributaries, such as the Kara-Kengir River, contributing significantly to the Sarysu's water
supply. However, the peripheral mountains within the basin provide limited moisture, leaving much
of the region dependent on snowmelt from outside the immediate area.

This topographical configuration highlights the basin's vulnerability. While the higher
elevations capture more precipitation, much of the water is lost in the lower, flatter regions where
evaporation rates are high, especially in the summer. The landscape's features emphasize the uneven
distribution of water resources across the basin.

Climatic Conditions and Water Availability. The climate of the Sarysu River Basin is
sharply continental, with extreme temperature variations and limited precipitation. Located deep
within Eurasia, the region is far from the moisture-bearing Atlantic air masses, instead receiving dry
subtropical and Arctic air. This leads to hot, dry summers and cold winters, with short transitional
seasons. Precipitation is concentrated primarily in the spring and early summer months, but this is
insufficient to sustain consistent water runoff.

The lack of significant rainfall during the warmer months, combined with the rapid
evaporation due to high temperatures, severely limits the basin's water availability. Summers see
little contribution to runoff formation, placing even greater reliance on winter snow accumulation.
These climatic conditions create a highly variable hydrological system, where water resources
fluctuate significantly depending on seasonal and annual variations in temperature and precipitation.

Air Temperature and Precipitation Variability. The extreme temperature range within
the basin further complicates water resource management. The article notes that the temperature
amplitude exceeds 90°C annually, with winter temperatures dropping as low as -40°C and summer
highs exceeding 26°C. This extreme variability exacerbates the challenges of maintaining consistent
water supply, as the harsh winters and hot summers create periods of both water scarcity and
flooding.

Precipitation levels vary widely across the basin, ranging from 150 mm to 350 mm annually,
with the higher amounts found in mountainous regions. However, most of the precipitation falls in
the spring and early summer, accounting for 70-80% of the total yearly amount. This uneven
distribution of rainfall, coupled with the rapid drying of the soil in summer, limits the effectiveness
of precipitation in sustaining river flow.

Snow Cover and Runoff Formation. Snow cover is the primary source of runoff for the
Sarysu River. The article highlights how snow accumulation varies by latitude and elevation, with
the highest snow reserves found in the Ulutau and Argynaty mountains. Stable snow cover typically
forms in November and lasts until March, providing a vital water source during the spring thaw.
However, the variability in snow accumulation, with differences of up to five times between years,
results in significant fluctuations in river runoff.
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The unpredictability of snowmelt, combined with the limited rainfall during the warm
months, underscores the basin’s vulnerability to both droughts and floods. The reliance on
snowmelt for runoff formation means that any variations in winter snowfall directly impact the
availability of water in the spring and summer.

Conclusion. The Sarysu River Basin faces substantial challenges due to its climate and
geographical conditions. The sharply continental and arid climate severely limits water availability,
with the region heavily dependent on snowmelt for its runoff. The extreme temperature fluctuations
and uneven precipitation distribution exacerbate the basin’s vulnerability, making water resource
management difficult. The article effectively highlights the complex interplay between the region’s
surface structure, climate, and hydrological dynamics, showing that the basin’s water resources are
fragile and subject to significant variability.

In conclusion, the Sarysu River Basin’s dependence on limited and highly variable
snowmelt, combined with minimal contributions from rainfall and groundwater, presents a daunting
challenge for sustaining a consistent water supply in this arid environment. Effective water
management strategies will be essential to mitigate the impacts of climate variability and ensure the
long-term sustainability of the basin’s water resources.
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Annotatsiya: Maqgolada meteorologik hisoblashlar, matematik statistik usullari asosida hozirgi

kunda dolzarb bo ‘lib turgan iglim o ‘zgarishi to ‘g ‘risida Samarqgand viloyatida joylashgan meteorologik
stansiyalar (Samarqand, Dahbed, Payshanba, Nurobod, Qo ‘shrabod) da bazaviy (1961-1990 yy.) va joriy

99



mailto:eshmirzayevdoston9@gmail.com
mailto:khgulmon@mail.ru
mailto:ext1961@mail.ru
mailto:mahmudovnuu@gmail.com

Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

(1991-2020 yy.) iqlimiy davrlarda havo haroratining o ‘zgarishlari tahlil qgilingan. Tahlil natijalari shuni
ko ‘rsatdiki, viloyatda joylashgan meteorologik stansiyalarda joriy iqlimiy davrda o‘rtacha havo
haroratining oshganligi kuzatilgan. O ‘rtacha havo haroratining ko ‘tarilishi bazaviy davrga nisbatan joriy
iqlimiy davrda Samarqandda 1,2°C ga, Dahbedda 0,9°C, Payshanbada 0,8°C, Nurobod va Qo ‘shrabodda
0,7°C ga ko ‘tarilgan.

Kalit so‘zlar: Hudud, viloyat, iglim, stansiya, meteorologik kattalik, harorat, bazaviy davr, joriy
iglimiy davr, ob-havo, antropogen omil.
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Armomauu;l: Ha OCHO8€  menieopojiocudecKux  pacdemoe, Memooo8  Mamemamuyeckoil
CMAmMUCMuKyu 8 Cmamve PAcCMOMPEHbL COBPEMEHHLIE USMEHEHUs. KIUMAma Ha ocHoge bazoevix (1961-1990
22.) mMemeoponocudeckux cmanyutl, pacnonodcenuvix ¢ Camapranockou obnacmu (Camapxano, Haxbeo,
Hatiwmanba, Hypabao, Kowpabao 1990-e 22.) u. B mexywue (1991-2020-e 20061) xnumamuueckue nepuoost
NPOAHATUSUPOBAHDL USMEHEHUs. eMnepamypbl 6030yxa. Pesyrnomamol ananuza noxazanu, umo 6 mekyujui
KAUMAMUYecKkutl nepuod HA MemeoCmanyusix, pacnojlOdNCEeHHblX 6 pecUuoHre, HAOI00AN0Ch NOBbIUEHUE
cpednel memnepamypsl 8030yxa. Cpeounsisi memnepamypa 6030yxa evipocia na 1,2°C 6 Camapxanoe, Ha
0,9°C 6 Jlaxbede, na 0,8°C 6 Iatimane, na 0,7°C ¢ Hypabaoe u Kowpabaoe.
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EVALUATION OF AIR TEMPERATURE CHANGE DURING CLIMATE
CHANGE (EXAMPLE OF SAMARKAND REGION)

Abstract: In the article, based on meteorological calculations, mathematical statistical methods, the
current climate change is discussed in the basic (1961-1990) meteorological stations located in Samarkand
region (Samarkand, Dahbed, Payshanba, Nurabad, Koshrabad). 1990s) and the current (1991-2020s) climatic
periods have analyzed changes in air temperature. The results of the analysis showed that an increase in the
average air temperature was observed in the meteorological stations located in the region during the current
climatic period. The average air temperature has increased by 1.2°C in Samarkand, by 0.9°C in Dahbed, by
0.8°C in Payshan, and by 0.7°C in Nurabad and Koshrabad.

Key words: Region, region, climate, station, meteorological quantity, temperature, base period,
current climate period, weather, anthropogenic factor

Kirish. Bugungi kunda, dunyo miqgyosida sanoat rivojlanishi natijasida atmosferaga
chigayotgan uglevodorod gazlari miqdori yil sayin ko‘paymoqda. Bu esa sayyoramizda “issigxona
effekti”ni kuchaytirib, iqlim o‘zgarishlariga sabab bo‘lmoqda. Oqibatda gidrometeorologik kelib
chiqishli tabiiy ofatlar ko‘paymoqda. Masalan, dunyoning ayrim joylarida yog‘ingarchilik
odatdagidan ancha ko‘p bo‘lsa, boshqa hududlarda qurg‘oqchilik avj olmoqda [ 3 ].

Butunjahon Meteorologiya Tashkiloti ma’lumotlariga ko‘ra, so‘ngi yillarda Yer yuzida
o‘rtacha yillik haroratning selsiy bo‘yicha bir darajaga ko‘tarilishi oqibatida, kamida bir milliard
odam qishloq xo‘jaligi, chorvachilik va dalada ishlash uchun yuzaga kelgan iqlim sharoitiga
moslashishga yoki boshqa joyga ko‘chib o‘tishga majbur bo‘lgan. Qayd etish lozimki, joriy iglimiy
davr avvalgilaridan ancha farq giladi. Iglim ilishining hozirgi tendensiyasi alohida ahamiyatga ega,
chunki harorat juda tez ko‘tarilmoqda. Yer yuzasida harorat 1975-yildan boshlab, har o‘n yilda
selsiy bo‘yicha taxminan 0,15-0,20 darajagacha ko‘tarilmogda. Buning natijasida dunyo okeani suv
sathi ma’lum darajada ko‘tarildi, yer yuzasida muz qoplamlari maydoni kamayishi va boshqga
ekstremal gidrometeorologik hodisalar kuzatilmoqda [ 3 ].

Samarqand viloyatida havo haroratining ko‘tarilishi qanday oqibatlarni keltirib chiqgarishini
aniqlash va undan tegishli amaliy xulosalarga kelish juda muhim bo‘lib, ayni paytda jiddiy
meteorologik tadqiqotlar o‘tkazishni talab etadi. Biz o‘rganayotgan hudud ekvatorga nisbatan
shimoliy kengliklarda joylashganligi sababli, bu yerda havo haroratining yillik o‘zgarishlari o‘ziga
xosligi bilan boshga hududlardan ajralib turadi.

Ishning magsadi Samargand viloyatida joylashgan meteorologik stansiyalar (Samargand,
Dahbed, Payshanba, Nurobod, Qo‘shrabod) ma’lumotlari asosida bazaviy (1961-1990 yy.) va joriy
iglimiy (1991-2020 yy.) davrlar uchun havo haroratining o‘zgarishini o‘rganish. Ushbu magsaddan
kelib chiqib yuqorida qayd etilgan meteorologik stansiyalar bo‘yicha ko‘p yillik ma’lumotlarni
shakllantirish, ma’lumotlarni qayta ishlash, grafik tahlil asosida havo haroratining yillararo
o‘zgarishini aniqlash vazifalari belgilab olingan.

Tadgigot obyekti sifatida Samargand viloyati tanlangan. Tadqiqot predmeti — ushbu
viloyat hududida joylashgan meteorologik stansiyalarida kuzatilgan ma’lumotlari bo‘yicha havo
haroratlari.

Boshlang‘ich ma’lumotlar va tadqiqot usullari. Tadgigotga jalb etilgan meteorologik
stansiyalarning viloyat hududi bo‘yicha joylashgan o‘rni (1-rasm) keltirilgan. Ushbu stansiyalarda
1961-1990 va 1991-2020 yillar davomida to‘plangan havo harorati to‘g‘risidagi boshlang‘ich
ma’lumotlar hamda ushbu ma’lumotlar yo‘rignomaga [2] mos holda olib borilgan va O‘zgidromet
arxiv fondida saglanayotgan TM-1 jadvallaridan olingan.
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1-rasm. Samargand viloyatida joylashgan agro va gidrometeorologik stansiya va postlar karta-sxemasi: 1 —
Omongo‘ton, 2 — Rovotxo‘ja gidrotarmog‘ining pastki byefi, 3 — Bulung‘ur, 4 — Achabulog, 5 — Mavlon, 6 —
Yangiaq chap

Tadgigot uslubiyati. Ishni bajarishda manbada [1] keltirilgan va ularda qo‘llanilgan
zamonaviy meteorologik hisoblashlar, matematik statistika, grafik, va ularni gayta ishlashda esa
zamonaviy kompyuter texnologiyalaridan, ularda qo‘llaniladigan tegishli standart dasturlar o‘z
ichiga olib, olingan ma’lumotlarni grafiklarda tizimlash va umumlashtirish kabi bir qator usullardan
foydalanildi.

Natija va muhokama. Ma’lumki, Yer shari iqlimi asrlar mobaynida o‘zgarib turgan. Bunday
o‘zgarishlar jarayoni natijasida biror geografik rayonning iqlimi sovugroqg yoki issiqrog, namligi
ko‘proq o‘zgargan. Iglimiy meyorlar ikkita asosiy magsadga ega: berilgan rayonda joriy iglimiy
tendensiyaga muvofiq sharoitning indikatori bo‘lib xizmat qiladi va nazorat nugqtasi berilgan
rayonda (yoki berilgan mintagada) berilgan vaqt davomida iglimiy sharoitlarni tagqoslash mumkin.

Bu muammolar bo‘yicha ham birqancha tadqiqotchilar tomonidan izlanishlar olib borilgan [4, 5, 10,
11].
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2-rasm. Samargand viloyatida bazaviy (1961-1990 yy) davrga nisbatan joriy iglimiy (1991-2020
yy) davrda o‘rtacha havo haroratining oylar (a) davomida hamda stansiyalar (b) bo‘yicha o‘rtacha
yillik o‘zgarishi

2-rasmda Samarqand viloyatida joylashga meteorologik stansiyalarda kuzatilgan o‘rtacha
havo haroratining bazaviy davrga nisbatan joriy iqlimiy davrda o‘zgarishlari oylar bo‘yicha
keltirilgan. Unga ko‘ra yanvarda 1,1°C, fevralda 1,9°C, martda 1,4°C, aprelda 0,4°C, mayda 0,6°C,
iyun-iyulda 0,5°C, avgust-sentabrda 0,9°C, oktabrda 1,0°C, noyabr-dekabr oylarida esa 0,4°C ga
ko‘tarilgan. 2b-rasmda stansiyalar bo‘yicha haroratlar o‘zgarishi keltirilgan. Samarqand stansiyasida
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havo harorati 1,2°C, Dahbed stansiyasida 0,9°C, Qo‘shrabod va Payshanba stansiyalarida 0,8°C,
Nurobod stansiyasida 0,7°C ga ko‘tarilganini ko‘rishimiz mumkin.

Xulosa. Xulosa gilib aytganda, Samargand viloyatida joylashgan meteorologik stansiyalarda
kuzatilgan havo haroratlari bazaviy (1961-1990 yy) davrga nisbatan joriy iglimiy (1991-2020 yy)
davrda ko‘tarilishi kuzatilgan. Tahlil natijalari shuni ko‘rsatdiki, haroratlarning ko‘tarilib borishi
viloyat bo‘yicha fevral oyida eng yuqori qiymat kuzatilgan. Eng kam o‘zgarish aprel, noyabr hamda
dekabr oylarida 0,4°C qayd etilgan. Qolgan stansiyalarda 0,4°-1,2°C oralig‘ida o‘zgarib turgan.
Bundan ko‘rinib turibdiki, stansiyalar bo‘yicha eng yuqori haroratlar o‘zgarishi Samarqand
meteorologik stansiyasida kuzatilgan. Samargand meteorologik stansiyasida havo haroratining
qolgan stansiyalarga nisbatan ko‘tarilish sabablaridan biri stansiya shahar markazida
joylashganligidir. Bundan xulosa qilib aytish kerakki hozirgi vaqtda global iqlim o‘zgarishi dunyo
migyosida global muammoligicha golmoqda. Bu esa turli sohalarni iqlim o‘zgarishi sharoitiga
moslashish imkoniyatlarini ko‘rib chiqishni talab etadi.
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N3MEHEHHUE KJIINMMATA HA TEODKOJIOI'MYECKOM COCTOAHMHA
ITYCTBIHHBIX PETMOHOB

AHnomauu;z. 3MmeHenne kiinMaTa OKa3bIBaeT YHUKAJIbHOC BO3I[€I>'ICTBH€ Ha BCC DKOCHUCTECMBI 3CMHI/I,
OCO6eHHO Ha HyCTBIHI/I. HyCTI)IHI/I — OTO ‘IYBCTBI/ITCJII)HBIC 3KOCHUCTEMBI, KOTOprC OYCHb y}ISBI/IMI)I K
W3MEHEHWI0 KJIMMaTa. B JaHHOW cTarhe MBI paccMaTpuBaeM OCHOBHBIE (DaKTOpHI, BIHAIOIINE Ha
TCOBKOHOMHNYECCKOC COCTOSIHUEC HyCTBIHHI;IX pE}FI/IOHOB, N3MCHCHUS KiInMaTa U aHaanpyeM OKOJIOTHUYCCKHEC
U COUAJIBHO-DKOHOMUWYECCKUEC MTOCIICACTBUS DTUX U3MEHEHUN.
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IMPACT FACTORS OF CLIMATE CHANGE ON THE GEO-ECOLOGICAL
CONDITION OF DESERT AREAS
Abstract. Climate change is having a unique impact on all ecosystems on Earth, especially deserts.
Deserts are sensitive ecosystems that are highly vulnerable to climate change. In this article, we examine the
main factors affecting the geo-ecological status of desert regions of climate change and analyze the
ecological and socio-economic consequences of these changes.
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Kupum. Yyn xynynmapu UKIUM Y3TapUIIMHUHT TabCcUpUra HUCOATaH IOKOpH Japaxasa
TabcupyaH Oynub, Oy epraru SKOTU3UMIIAp Y3rapuiulapra MOCTAIIUIl MUMKOHUSTH YEKIJIaHTaH.
Hxnum y3rapuimu uysuiapra Kyiuaarunya TabCup KWIAIn:

XapopaTHUHT y3rapMium:

. XapoparHuHr ommmm: Yy Xyayanapuaa XapoOpaTHUHI yprada Ba MaKCHMAal
JapakaZa OLIMINK Ky3aTwiaau. by sca cyB OyFJlaHMII XOIMCACHHU TE3JAIUTUPAIH, €p OCTH
CYBJIapH JapaKaCUHU MacalTUPAIU Ba YCUMIIMKIAPHUHT A1l MyXUTUHU EMOHJIAIITUPAIH.

. XapopaTHUHI KeCKUH y3rapummu: KyHIy3ru Ba KEYKHM XapopaT oOpacHiaru
(bapKHUHT OIIMIIM 3Ca YCUMIIMKIAP Ba XaMBOHOT AYHECHHUHI SIIANl MyXUTHra caqOuil TabCcHp
Kypcarajiu.

EfuHrapunIMKHUAT Y3rapumm:
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. EfuHrapuninkauar KamMaiumu: Yyn XyAyaJiapuaa EFMHTAPYWIIMKHUHT
KaMalMIIM CyB peCypCapUMHUHI TaK4YMUIMIUra oiaul kenmaau, Oy 3ca YCHUMIIMK Ba XalBOHOT
OYHECUHUHT WYKOIMIINTa, ITYHHUHIIEK YaHT OYPOHIAPHMHUHT Kynaiummra cabad 6ymaam.

. EFMHrapuniMKHUAT HOMYHTA3aMJIMIH: EFUHTapYiIMKHIHT HOMYHTA3aMIIUIH 5Ca
VCUMIMKIAPHUHT  SIAll  MYXUTHHH  EMOHJIAIITUPUO, CyB pecypclapuHu  OOIIKapHIaa
KUHMHYHIIMKIIapra oauo kemaau [1].

CyB pecypc/apyMHMHT y3rapuium:

. CyB rtakummru: Uyn Xxyayuiapujia cyB TakUWUIMTH CyB MaHOaJTapUHUHT
KaMaiuIy, ep OCTU CyBIapu JapakKaCHHUHT MacalvM Ba CyB CH(ATUHUHT EMOHJIALITYBU OWIIaH
OOFJIUK.

. CyB cudaruHunr émonnamysm: Ukmum Y3rapumm Tydaiinn cyB ManOamapura
Ty3J1ap MUKIOPMHUHI Kymaiumu Ba udrocnaHum xaBhu Kydasjau, Oy 3ca cyB pecypciIapuHUHT
9KOJIOTMK Ba WKTUMOMM-UKTUCOIUN aXaMUATUHU ITaCalTUpaIU.

Yaur OYpOHIAPUHUHT KYNAHWIIN:

. Yya XyayasIapuHUHI KeHraiimmum: UxmuM y3rapumm Tydaitnmu uyn xXymyaaapu
KEHIaitno, YCUMIIMK KOoIulaMu WyKoiaau, Oy 3ca 4aHr OYpOHIapUHUHT Kynaiuimura oau0 Kenaau.
. Yaur  OyponsiapuHuHr  Tabcupu: Yanr  OypoHmapu  XaBo  cudaruHu

EéMOHJIAlITHPa Iy, MHGpaTy3WIMara 3apap eTKa3aJd Ba HMHCOH cajoMamIurura caibuil Tabcup
Kypcaraju.

HWKJuM y3rapumIMHUHT 4YJ1 XyAyJIapH Fe03KO0JOIHK X0I1aTUI'a TACHP OMHJIJIAPH

Uyn Xyaymiapu reo3KOoJIOTHK XO0JIaTH MKJIMM Y3TapUIIMHUHI TabCUpUra HUCOATaH Xaccoc
0ynu6, Kyiinaru oMuiiap aJloxXuja axaMusTra sra:

BuoTyp/IMIMKHUHT HYKOJIMIIM:

. Venmunk Ba XaiiBOHOT JYHECHHHHT TaK4MLIHrH: VKM y3rapumm Tydaiinm
gya Xyayulapuaa  YCUMIIMK Ba XaWBOHOT JOyHECMHUHI TaKUWUIMIH Ky3aTwiagu, Oy 3ca
OMOTYPIMIMKHUHT KaMalUIINUTa Ba SKOTU3UMIIAPHUHT XaCCOCIUTMHUHT OIIUIINTA OJINO KeJaIu.

. JKOTH3UM XU3MATJIAPMHMHI HYKOJMIIN: BUOTYPIMIMKHUHT KaMaWuIIU 4y
XyAy/Ulapusia TO3a XaBo, TO3a CyB Ba TYNPOK, IIYHMHIJIEK YaHT OYpOHJapuHHU OOIIKapHIl Kadu
SKOTU3UM XM3MAaTIapuHU HyKonuiura onub kenaau [2].

TynpoKHHMHTI Aerpajalusicu:

. CyB >po3usicd: EruHrapunIuKHuHr KaMaiiuig Ba XapoOpaTHMHI OMIMIIH Ty(aiiiu
gy XyAy[Ulapuia CyB 3pOo3MsacH Kydasau, Oy 3ca TYNPOKHMHI YHYMJIOPJIMIMHM NacalTupaau Ba
Yy XyAyUIapUHUHT KeHralumura om0 Kenaau.

. ypaanum: CyB TakywuMrd Tyailam ep OCTH CyBIapu Japakacu mnacaiuo,
TYNPOKHUHT UIYpJaHuImMra onud kenagu, Oy 3ca YCUMIIMK Ba XalBOHOT TyHECMHUHT slIalll
MYXUTHHHU EMOHJIAIITUPAIH.

Yy XyaylVIapUHUHT KeHTaliuIIun:

. Je3eprudpukanmsa: Uxmum y3rapunm Tydaidnm ayn Xyayuiapu KeHraituo, YCuMIiInK
KOIUTaMHU WyKomaau, Oy 3ca ne3epTudukanusra omd Kemaau.
. Je3epTuguKanusiHUHT oxkubatinapu: Jlesepruduxanus OUOTYPIUIMKHUHT

NYKOJIMILNTA, CYB PECYPCIAPUHUHI TaKYMJUINTUTA, TYIPOKHUHT YHYMJIOPJIUTMHYU MAcal TUPHUILNATA
Ba UYJ XyAYUIAPUHUHT KEHTaluIInra oo Kenasm.

HNHCOH (paoTUATHHUHT TABCHUPH:

. Cys pecypciaapugan  opTuk4Ya  ¢Qoiigananum: Uyn  xyayanapuga — CyB
pecypciapuiaH OpTUKYa (QoHJanaHUIl CyB MaHOAJApUHUHI KaMaWuIIWIa, e€p OCTU CyBIapu
Japa’kaCUHHUHT MMacaliuIIura Ba TyNPOKHUHT IIYPIaHUIIUTA OJHO0 KelaIu.

. Vpmonnapun kecnm: Uy Xynymiapu aTpoduaard ypPMOHJIAPHH KECHII TYTPOK
SPO3USICUHU Ky4yalTHpHO, YaHT OYpOHIAPUHUHT KYaluIImra oauo Kenaau.
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. Yya xyayajaapuaard KHLOUIOK Xy:Kajauru: Uyn xynymiapujaa KHIUIOK XY KaJauTrv
TYNPOKHUHT  JIeTpafiallusiCura, CyB pPECYpPCIapUHUHI TaKUWUIMTHIa Ba OHOTYPIMIMKHUHT
iykomummra onub kenanu [3].

UMM  Y3rapuiImMHUHT  YVJ  XYIYIJIapH  Te03KOJOTHK XO0JATUIa TAbCHPHUHUHT
oKudariapu

WknuM y3rapuiiMHUHT 4y XyAyAJdapyd TeOdKOJOTHUK XOJIaTUra TabCHUPUHUHT OKHOaTiIapu
3KOJIOTUK, MKTUMOUK-UKTUCOAUIN Ba CHECUM KUXATAAH aXaMUATIUIUD:

JKOJIOTHK OKUOATIap:

. BuorypauIuKHHUHT Hykomummm: Mxknum  y3rapumm yyn  XyAyaJapuia
OMOTYPIWIMKHUHT MYKONMMIIWTa, YCUMJIMK Ba XAWBOHOT JyHECMHUHI TaKYWUIMTUTa Ba
AKOTU3UMIIAPHUHT 0apKAPOPIUTHHHUHT MTACAWUIITUTA OJTUO KETaIH.

. CyB pecypclapMHUMHI TaKYW/UIMra: Mxaum V3rapumm uyn xyaymiapujia CcyB
pECYPCIIapUHUHT TAKYHJUTUTHHU KY9auTUPUO, CyB MaHOATaApUHUHT KaMaluIIura, ep OCTH CyBJIapu
Japa)XaCUHUHT Tacaiuiura Ba CyB cu()aTHHUHT EMOHIIANTYBUTA OTHO Kelau.

. Yya XyaywIapuHUHI KeHrawummm: kMM y3rapumm  4yn  XyAyUIApUHHAHT
KEHIaiuIura, ae3epTudukanusara Ba YCUMIUK KOIUIaMH HYKOJIMILIUIa OI10 Kelaau.
. Yaur OyponJapuHUHr Kynaiumum: MKmiuM y3rapumum uyn Xyayulapyia 4YasHr

OVpOHJIApDUHUHT KYTaluIIura, xaBo cupaTHHU EMOHJAIUTHUPUIIMIa Ba WHGpaTy3WiIMara 3apap
eTkazanau [4].

NekTuMonii-uKTHCOANH OKHOATIAD:

. Kuunok xyxaJuruHusr nacaiiumm: Mxnum y3rapuimy tyaian cyB TaKUUIUIUTH
Ba TYNPOKHUHI JErpajalysacy 4y XyAyAJapua KUIIOK XYKaJIUTMHUHI MacaluIINra, MaxcysiaoT
XOCUJIMHUHT KaMaluIINra Ba 03UK-OBKaT XaB(CU3IUTMHUHT [TacaluIImra om0 Kenaau.

. Kam0arajumkHuHT ommmmm: Yy Xynyuiapuaru axoauHUHT KMIUIOK XYrKaJurura
OOFIMKJIUTH IOKOpU OYnraHiuru cababiu, WKIUM Y3rapumy Tydaian kamOaraUIMKHUHT OLIHIIH
Ky3aTHJIau.

. Myxoxupar: Uxknum — y3rapumm  Tydailiin  CyB  TaKUWUIMTH  Ba  KHILJIOK

XYKATUTUHUHT TMacaliMIy 4ya XyIy[UIapuaard axoJMHUHT OoIIKa Xylyajgapra MyXOoXKHpar
KWJIHIIATA OJINO KeJIaau.

. HNudpary3niamara 3apap: Vkiaum 3rapuim uyn Xyayuiapuiaru uHpary3uimara
3apap eTKa3aAu, 4yl XyAYJUIApUHUHT KEHTraWulM, CyB TaKYWJUIMTM Ba 4YaHr OYpoHiapu
uHOpaTy3wIMa 00beKTIIApUHUHT HYKonuimra onub kenaau [5].

Cuécuii okudbaraap:

. CyB pecypciiapu yuyH pakooar: Uknum y3rapunm tydailnu uyn Xyayaiapuia cys
pecypcnapu yuyH pakoOaT Kydasiu, Oy 3ca CHECHI KeTUIIIMOBUYMIMKIIApTa OJIu0 Kelaau.
. CyB Ttakuwummru Ttydaiam Oexkapopiuk: Vkmum  y3rapuimum  Tydaidaun cys

TaKUMJUIATH YY1 XyAyulapuaa cuécuil 0eKapopiuKHU KydaTupaau, Oy sca jkaHxall Ba MOXKapoJsap
XaB(UHH OIIUPAIH.

. Xaakapo xaMkoOpJuK: MKinm y3rapuimm 4yn Xyayajiapuia Xaakapo XaMKOPJIUKHU
Tana® Kumaau, 9yn Xyayaigapuaa UKIUM Y3TapUIIMHUHT OKMOATIapura Kapiid Kypariuil Y9yH
MaMJIaKaTJIap YpTacuaard XaMKOPJIMK Ba MabJIyMOT aJIMAIlIMHYBU MYXUM axaMUsATra 3ra [6].

HUxnum  y3rapuiuMHMHT  4yJ  XYIYWJIapU  Te03KOJOTMK  XO0JaTUra TabCHPUHU
KaMaHTHPHII YYyH Y0pa-Tag0upJiap

WknuM Y3rapulliiHUHT 49yl XYIyAJapd TEOdKOJIOTHUK XOJaThra TabCUPHUHHU KaMaWTHPHII
yuyH OUp KaTop yopa-Ta0upiIapHy amalira OIIMPUII Kepak:

HMKnum y3rapummra Mocaalmin:

. CyB pecypciapunu camapaau oomkapuu: Yyn xXynymiapuaa CyB pecypciapuHu
camapaiy OOIIKapHIll, CyB TEKOBYM TEXHOJOTHSUIAPHU KYJIAIl Ba CyBHH U(DIOCTIAHUIIIAH XUMOS
KWJIMII MyXUM aXaMHsITra 3ra.
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. Yaur Oyponaapura Kapmm Kypam: Yyn Xyayuiapuaa YCUMIMK KOIUIAMHUHU
TUKJAI, TOFJApUAa YPMOH3OpJapHU KYNAaWTHUPUILI Ba IIAMOJI TYTaAUTaH XyOyHlJlapAa YCUMIIUK
OapbepIiapy sSpaTUIL YaHT OYPOHIAPHUHUHT KYNAaHUITMHA KaMalTupuira Epaam oepaiu.

. Kunuiok xy:kajguraau Mocjaamrupumn: Uyn Xynymiapujga cyB TEKOBUYM KHIILIOK
XYKaIMIY  yCYy/UIApUHM KYJUIalll, CyBra 4uJamild OSKHUH TYypJIApUHM OKHUII Ba TYHPOKHHHT
YHYMJIOPJINTUHU OLIMPUII KHIUIOK XYXKAJUTMHM MKJIUM Y3rapullira MOCIAIITUpHUIIra €paam
Oepanu.

NxauM y3rapymMHUHT OKUOATIAPUHH IOMIIATHIIL:

. Hccukxona ra3JlapuHUHT YMKAPUJIHIIMHA kamaiiTupuun: Mccukxona
razjJjapyuHUHI  YMKAPWIMIIMHKA ~ KaMaWTUPHUII 4yl XYAyUlapula HKIUM  Y3rapUIIHMHUHT
okuOaTIapuHy IoMIIaTHIITa EpaaM Oepaiu.

. KaiiTa TuKkJIaHaqurad 3Heprusi Mmanoagapuaan goinananum: Yyn xynymiapuaa
KaliTa THUKJIAHAIWTaH OHHEPrus MaHOanapuaaH, >KyMiIaJaH, MIaMOJl Ba KyE€Hl HHEPTUsACHAaH
doiinanaHuI UKIUM Y3rapuiura Kapuii Kypammuiira €paam oepaiu.

. Xaakapo xamkopiauk: Uyn Xyaymiapuaa WKIUM V3TapuIIUHUHT OKHOariapura
Kaplly Kypauluil y4yH Mamilakariap ypTacuJard XaMKOPJIUK Ba MAablIyMOT aJIMAIIMHYBU MYXHUM
axamusTra ara [7].

HNxnum y3rapuiiMmHUHT OKMOATIapUra MOCJIAIMIIL:

. Kamoarunmiuk OHrMHM owmwmpumn: Uyn Xyaywiapuga WKIUM — Y3TapUIIAHAHT
OoKHOaTIapy XakuJa axojd OHTMHU OIIMPHII MYXUM axaMHUsATra sra, uyn Xyayajdapujaa HKIUM
Y3rapuimra Kapiy Kypamuil y49yH KaMOATYMIMKHU ka0 KWl Ba TamadOycimapHH Kyiiao-
KyBBatJjall Kepak.

. Uxaum  y3rapummra wmocaammm Oyiinya cuécar Ba KOHYHUYMJIHKHH
TakoMuIamrupui: Uxmum — y3rapumura Mocnammm — Oyiinya camapanu — cuécaT  Ba
KOHYHUYMJIMKHU WMOUIA0 YUKW Yy XyIyAjJapuia WKJIUM Y3TapUIIMHUHT OKUOATiIapura Kapiiu
Kypamuiira épaam oepau.

. Niamuii-TagKMKOT HULUIAPMHHM PHUBOMJIAHTHPHIN: Uyn Xynyanapuaa HKIUM
Y3rapUIIMHUHT TabCUPUHU YpraHum Oyiuda WIMHUN-TAJIKUKOT HIUIAPUHUA PHUBOXKJIAHTUPHUIL,
UKJIUM Y3rapuIIira MOCJAIIMII Ba UKJIUM Y3TapUIIMHUHT OKUOATIapUHU IOMIIATUII YYYH SIHTH
TEXHOJIOTHSIIAPHHU sipaTuiira épaam oepaiu.

Xyaoca. UKIUM Y3rapuiiiHUHT 9yJT XyAyIApA T€03KOJIOTHUK X0JIaTUra TabCUPH KUIAUN Ba
KYI KUppamud MyaMMoO OYiuO, 3KOJOTHK, WXTHUMOMH-UKTUCOAMH Ba cuécuil okubOarimapra oiaud
kenaau. by Myammora eduM TONUIN yYyH UKJIUM Y3rapyiinra MOCJAIIHUII Ba HKJIUM Y3rapuIIMHUHT
OKHOATIIapyHH IOMIIATUIN OYyinua yopa-TaJAOUpIapHU amaira OIIMPHII, XalKapo XaMKOPIHUKHU
Ky4JalTUPHII Ba )KaMOATUMUIUK OHTUHH OIIMPHUII MYXUM aXaMHsTra sra.
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ASSESSMENT OF AIR TEMPERATURE REGIME UNDER CLIMATE

CHANGE (on example of the Ulugnor weather station)

Abstract: The article is devoted to the study of long-term changes in air temperature in the Ulugnor
district of the Andijan region in 1991-2020. Average annual and interannual changes in air temperature for
individual months (January, April, July and October) of the spring, summer, autumn and winter seasons at
the Ulugnor station were determined..

Key words: meteorologic station, climate, atmosphere, air temperature, statistics, trend, TM-1.

Kirish. Andijon viloyatinining g‘arbiy qismida joylashgan Ulug‘nor tumani shimoldan
Baliqchi, janubi-sharqdan Bo‘z, g‘arb va shimoli-g‘arbdan Namangan viloyatining Mingbuloq va
janubdan Farg‘ona viloyatining Yozyovon tumanlari bilan chegaradosh hisoblanadi [3, 6, 15].

Ulug‘nor tumani 1973-yil 26-dekabrda tashkil etilgan. Tumanning maydoni 0,44 ming km?
bo‘lib, dengiz sathidan 400-406 metr balandlikda. Tuman xududi tekisliklardan iborat bo‘lib,
ko‘chma qum tepaliklari mavjud va iqlimi keskin kontinental. Yanvar oyining o‘rtacha havo
harorati -4 °C kuzatilsa, iyul oyining o‘rtacha havo harorati +24 - +28 °C kuzatiladi. Yiliga o‘rtacha
yog‘in miqdori 195-200 mm ni tashkil etadi.

Ulug‘nor tumanida joylashgan, Ulug‘nor (Yubeley) meteorologik stansiyasi “Ulug‘nor
AGMS” 1961-yilda tashkil etilgan. Stansiya 40°41°11"" shimoliy kenglik, 71°37°24"" sharqiy
uzunlikda bo‘lib, viloyatning janubi-g‘arbiy qismida dengiz sathidan 410 m balandlikda joylashgan
[3, 6,8, 15,].

Mavzuning amaliy ahamiyati. Ulug‘nor tumanida meteorologik kattaliklarning o‘zgarishi
natijasida xalq xo‘jaligining turli tarmogqlarida gidrometeorologik xizmatni amalga oshirish uchun
rejalashtirilgan va ularni amaliy ishlarda zarur bo‘lgan meteorologik ma’lumotlar bilan
ta’minlashdir.

Mazkur tadgiqod ishining asosiy maqgsadi Ulug‘nor tumanida kuzatilgan ko‘p yillik
meteorologik kattaliklar rejimi va ularning yillar davomida o‘zgarishlarini baholashdan iborat.
Ishning magsadidan kelib chiggan holda, quyidagi vazifalarni bajarish ko‘zda tutilgan:

1. Fasllar bo‘yicha tanlangan oylarida (Yanvar, aprel, iyul va oktabr) maksimal, minimal va
o‘rtacha ko‘p yillik havo haroratining ma’lumotlarini to‘plash;

2. Havo haroratining joriy iglimiy davrda (1991-2020 yy) o‘rtacha yillik giymatlarining
tebranishini o‘rganish;

3. Olingan natijalar bo‘yicha kerakli xulosalar berish.

Tadqgiqod obyekti: Ulug‘nor meteorologik stansiyasida 1991-2020 yillar mobaynida
kuzatilgan ko‘p yillik havo haroratining kuzatuv ma’lumotlari.

Boshlang‘ich ma’lumotlar — Ulug‘nor stansiyasida 1991-2020-yillar davomida to‘plangan
havo harorati to‘g‘risidagi boshlang‘ich ma’lumotlar yo‘rignomaga [5] mos holda olib borilgan va
O‘zgidromet arxiv fondida saqlanayotgan TM-1 jadvallaridan olingan.

Asosiy natijalar: Meteorologik rejimni baholashda havo haroratini o‘rganish katta ahamiyat
kasb etadi. Ulug‘nor meteorologik stansiyasining
1991-2020 yillarda yanvar, aprel, iyul va oktabr oylari uchun o‘rtacha yillik haroratlarning yillararo
o‘zgarishi grafiklari chizildi va ularning tahlili 1-5-rasmlarda keltirildi.

Olingan ma’lumotlar  tahlil qilinganda, 1 — rasmdan ko‘rinib  turibdiki
1991-2020-yillar mobaynida yanvar oyida haroratning maksimal qiymatlari 4 °C dan 14 °C
oralig‘ida kuzatilayotganini ko‘rishimiz mumkin. Grafigdan ko‘rinib turibdiki 2007-yilda
haroratning eng maksimal yuqori qiymati 15,1 °C kuzatilgan bo‘lsa, 2008-yilda haroratning eng
maksimal kichik qiymati 3,8 °C tashkil etgan.
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Aprel va oktabr oylarining harorat giymatlari bir-biriga yaqin bo‘lib, aprel oyida haroratning
maksimal yuqori giymati 2011-yilda 35,0 °C kuzatilgan bo‘lsa, maksimal kichik qiymati 1996-yilda
27,4 °C ni tashkil etgan. Oktabr oyida esa maksimal yuqori harorat 2013-yilda 34,0 °C kuzatilgan
bo‘lsa, maksimal kichik qiymati 2000-yilda 24,1 °C ni tashkil etgan.

Yoz oylarida ushbu hududda yuqori harorat kuzatiladi. Iyul oyidan ko‘rishimiz mumkinki
maksimal yuqori harorat 1997-yilda 42,1 °C kuzatilgan bo‘lsa, maksimal kichik harorat giymati
1999-yilda 36,9 °C ni tashkil etgan.
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1-pacm. Yanvar, aprel, iyul va oktabr oylarida kuzatilgan maksimal havo haroratlarining yillararo
o‘zgarishi

2 — rasmda 1991-2020 vyillar davomida yanvar, aprel, iyul va oktabr oylarida kuzatilgan
minimal havo haroratlarining yillararo o‘zgarishi grafigi keltirilgan. Rasmga e’tibor qaratadigan
bo‘lsak, yanvar oyida haroratning minimal yuqori giymati 2019-yilda -4,8 °C kuzatilgan bo‘lsa,
minimal haroratning kichik giymati 1991-yilda -18,4 °C tashkil etgan.

Aprel va oktabr oylarida kuzatilayotgan havo haroratining giymatlari bir-biriga deyarli yagin
kuzatilayotganini ko‘rishimiz mumkin. Aprel oyida minimal haroratning yuqori qiymati 2012-yilda
8,1 °C kuzatilgan bo‘lsa, minimal haroratning kichik qiymati 2015-yilda -1,8 °C tashkil etgan.
Oktabr oyida esa minimal haroratning yuqori giymati 2006-yilda 5,8 °C kuzatilgan bo‘lsa, minimal
haroratning kichik giymati 1994-yilda -3,7 °C tashkil etgan.

Iyul oyida minimal haroratning yuqori giymatlari 2010-yilda 17,2 °C kuzatilgan bo‘lsa,
minimal haroratning kichik giymati 1993-yilda 11,8 °C tashkil etgan.
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2-rasm. Yanvar, aprel, iyul va oktabr oylarida kuzatilgan minimal havo haroratlarining yillararo
o‘zgarishi

3 —rasmda ham 1991-2020 yillar davomida yanvar, aprel, iyul va oktabr oylarida kuzatilgan
o‘rtacha oylik haroratlarning yillararo o°zgarishi grafigi keltirilgan. Yanvar oyida o‘rtacha
haroratning yuqori giymati 2010-yilda 2,6 °C kuzatilgan bo‘lsa, o‘rtacha haroratning kichik giymati
2008-yilda -7,3 °C tashkil etgan. Aprel oyida o‘rtacha haroratning yuqori qiymati 2019-yilda 19,3
°C kuzatilgan bo‘lsa, o‘rtacha haroratning kichik qiymati 2003-yilda 13,4 °C tashkil etgan. Iyul
oyida o‘rtacha haroratning yuqori giymati 2018-19-yillarda 28,7 °C kuzatilgan bo‘lsa, o‘rtacha
haroratning Kkichik qiymati 1992-99-yilda 26,3 °C tashkil etgan. Oktabr oyida esa o‘rtacha
haroratning yuqori giymati 2006-yilda 16,8 °C kuzatilgan bo‘lsa, o‘rtacha haroratning kichik
giymati 1993-yilda 11,3 °C tashkil etgan.
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Tadqiqotning maqgsadi va vazifalaridan kelib chiqib, Ulug‘nor meteorologik stansiyasidan
olingan ma’lumotlar asosida yil fasillariga ajratilgan holda maksimal, minimal va o‘rtacha havo
haroratlarining yillar davomida o‘zgarishlarini tahlil gilindi.

Quyida o‘rganilayotgan stansiyaning 1991-2020-yillarda kuzatilgan o‘rtacha yillik havo
haroratlarining yillararo o‘zgarishi grafigi (4-rasm) berilgan.

4-rasmdan ko‘rishimiz mumkunki, 1991-yildan 2004-yilgacha o‘rtacha havo haroratining
ortib borishi, 2005-yildan 2014-yilgacha esa haroratning pasayishi 2015-yildan 2020-yilgacha
haroratning ortib borishi kuzatilmoqda. Mazkur stansiyada o‘rtacha havo haroratining yuqori
giymatlari 2004-yilda 15,0 °C kuzatilgan bo‘lsa, kichik giymati 1996-yilda 13,0 °C tashkil etgan.
O‘rtacha yillik havo haroratining yillararo o‘zgarishi 1991-2020-yillar oralig‘ida mazkur hududda
havo harorati 0,7 °C ga ortib borishi kuzatilgan.

Stansiyasida kuzatilgan maksimal, minimal va o‘rtacha ko‘p yillik havo haroratlarining
oylar bo‘yicha (1991-2020 yy.) o‘zgarishi grafigi 5-rasmda berilgan.
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4-rasm. O‘rtacha yillik havo haroratlarning yillararo o‘zgarishi

5-rasmdan ko‘rinib turibdiki 1991-2020-yillarda kuzatilgan maksimal, minimal va o‘rtacha
ko‘p yillik havo haroratlarining oylar bo‘yicha tagsimlanishini quyidagilar; gish oylarida (dekabr,
yanvar va fevral) maksimal haroratning giymatlari +10 °C dan +16 °C, minimal harorat -9 °C dan -8
°C va o‘rtacha harorat -1 °C dan +3 °C gacha; bahor va kuz oylarida (mart, aprel, may, sentabr,
oktabr va noyabr) maksimal haroratning qiymatlari +21 °C dan +35 °C, minimal harorat -4,5 °C dan
+8,7 °C va o‘rtacha harorat +6,2 °C dan +21,5 °C gacha tashkil etgan. Eng yuqori haroratlar yoz
fasliga to‘g‘ri kelib, ushbu oylarda (iyun, iyul va avgust) maksimal haroratning qiymatlari +37 °C
dan +40 °C, minimal harorat +12 °C dan +15 °C va o‘rtacha harorat +25 °C dan +28 °C gacha

tashkil gilgan.
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“~()'riacha Maksimal Minimal
5-rasm. 1991-2020 yillarda kuzatilgan maksimal, minimal va o‘rtacha ko‘p yillik havo
haroratlarining oylar bo‘yicha o°zgarishi

Xulosa. Umumiy qilib aytadigan bo‘lsak, 1991-2020-yillar oralig‘ida maksimal oylik havo
haroratning o‘zgarishi yanvar 0,8 °C, aprel 2,1 °C, iyul 0,8 °C ga ortgan bo‘lsa, oktabr oyida 0,6 °C
ga kamaygan bo‘lsa, minimal oylik havo haroratlarining o‘zgarishi esa yanvar 3,8 °C ga ortgan
bo‘lsa, aprel 0,2 °C, iyul 0,2 °C va oktabr 0,8 °C ga kamaygan. O‘rtacha oylik havo haroratlarining
o‘zgarishi yanvar 1,5 °C, aprel 1,1 °C, iyul 1,2 °C hamda oktabr 0,1 °C ga ortgani aniqlandi.

Ushbu ma’lumotlardan Ulug‘nor tumanida xalq xofjaligiga gidrometeorologik xizmat
ko‘rsatishda foydalanilishi mumkin.
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Annotatsiya: Ushbu maqgolada Qoraqalpog ‘iston Respublikasi Beruniy tumani iqlimi, uning
xususiyatlari va ko'p yillik rejimi haqgidagi ma’lumotlar tahlil qgilingan. Shuningdek, tuman iqlimini tahlil
qilishda Bo ‘ston, Mo ‘ynog, Chimboy va Nukus meteorologik stansiyalarining 1991-2020 yillardagi asosiy
ma’lumotlari olingan.

Kalit so‘zlar: Beruniy tumani, iqlim, iqlim elementlari, samarali haroratlar yig ‘indisi, maksimal,
minimal haroratlar, tuproq yuzasi harorati.
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Hyxyca 3a 1991-2020 2006i.
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study),
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MANY YEARS CHARACTERISTICS OF CLIMATE INDICATORS OF BERUNI
DISTRICT

Abstract. This article analyzes information about the climate of the Beruni district of the Republic of
Karakalpakstan, its characteristics and perennial regime. Also, in the analysis of the climate of the district,
the main data of Boston, Moynag, Chimboy and Nukus meteorological stations for the years 1991-2020 were
obtained.

Key words: Beruni district, climate, elements of climate, sum of effective temperatures, maximum,
minimum temperatures, soil surface temperature.

Global iqlim o‘zgarishi jarayonida yuz berayotgan muammolar, jumladan global isish,
mavsumiy amplitudaning keskin o‘zgarishlari — anomal issiq va sovuqlar, qurg‘oqchilik, tabiiy
ofatlarning sonining ortishi nafagat yurtimizda, balki butun dunyo ilm ahlini iglim borasidagi
tadqiqotlarni ko‘paytirishga, muammolarni chuqurroq o‘rganishga undamoqda. Chunki, jamiyat
hayotidagi ko‘plab sohalar faoliyatiga iqlim ko‘rsatkichlari bevosita ta‘sir qiladi. Shu boisdan,
hududlar iqlimini o‘rganish, tahlil qilish eng asosiy vazifalardan biridir.

Beruniy tumani hududi mo‘tadil iqlim mintaqasi kengliklarda joylashgan. Hudud iqlimi
keskin kontinental, gishi davomli va sovug, yozi nisbatan qurug va issig. Tumanning shimoliy
qismi relyefi tekis bo‘lganligi sababli gishda shimoliy shargdan Sibir antisikloni, shimoldan Arktika
havo massalari to‘sigsiz kirib keladi [1]. Ba’zan sovuq havo massalarining hududda uzoq muddat
turib qolishi natijasida eng past harorat -15°C, -20°C ga tushib qoladi. Iyulning o‘rtacha harorati
+27°C, +28°C bo‘lib, ba’zan +40°C , +41°C dan ham ko‘tarilib ketadi. Havoning o‘rtacha namligi
40% ni tashkil giladi. O‘rtacha yillik yog‘in migdori 80-100 mm. Bunga asosiy sabab, hududning
okeanlardan uzoqda ekanligi, yer usti relyefi tekis, yozgi haroratining yuqoriligidir. Yog‘in, asosan,
bahor oylariga to‘g‘ri keladi. Chunki, bu davrlarda g‘arbdan va shimoli g‘arbdan nam havo
massalari kirib turadi. Sovuq bo‘lmagan davrlarning davomiyligi shimoldan janubga tomon
o‘zgarib turadi, sovuqsiz davr davomiyligi 210-230 kunni, bu davrdagi musbat harorat yig‘indisi
4000 °C ni, vegetatsiya davrida samarali haroratlar yig‘indisi esa (+10 °C) 2280-2320 °C ni tashkil
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etadi. Bahor oylarida kechki sovuq tushishi mart oylarining so‘nggi 10 kunligiga, ba’zan aprel
oyining dastlabki 10 kunligiga to‘g‘ri kelsa, kuzgi ertangi sovuqgning tushishi esa oktabr oyining
boshlarga to‘g‘ri keladi. Qish fasli quruq va sovuq, eng sovuq oy — yanvar oyi bo‘lib, yog‘in-sochin
miqgdori juda kam [4].

Beruniy tumani hududida qor goplami uncha galin emas. Yog‘in miqdori ham kam (100
mm). Lekin mumkin bo‘lgan bug‘lanish yog‘inga nisbatan 20 marta ko‘p bo‘lib, yillik miqdori
2000 mm ga yetadi [2]. Atmosfera yog‘in-sochinlarining miqgdori hududning turli gismlarida
turlicha bo‘lib, 79 mm dan 108 mm gacha bo‘lgan miqdorda o‘zgaradi [6]. Tuman hududida qora
sovuglar va chang-to‘zonli shammollarning davomli bo‘lishi aholi salomatligi va qishloq
xo0‘jaligining turli sohalariga katta zarar yetkazadi. Orol dengiziga yaqin hududlarda havo namlik
miqdorining kamligi nafagat O‘zbekistonda balki O‘rta Osiyoda ajralib turadi. Yog‘in-sochinlarning
eng ko‘p miqdori bahor (41-45%) va qish (26-28%) oylariga to‘g‘ri kelsa, nisbatan kamroq miqdori
kuz (14-17%) va yoz (10-12 %) oylariga to‘g‘ri keladi.

Atmosfera yog‘in-sochinlarining juda kam miqdorda bo‘lishi gishloq xo‘jalik ekinlarining
vegetatsiyasiga deyarli ta’sir ko‘ratmaydi, yuqori hamda sifatli hosil olish asosan sun’iy sug‘orishga
hamda meliorativ tadbirlarga bog‘liq.

Havoning nisbiy namligi — bu iglim elementi hisoblanib, asosan mahalliy sharoitlarga,
jumladan sug‘orishlar soni va tartiblari, kollektor-zovur tizimlari holati, ko‘llar, botqoqliklar, suv
havzalari, sug‘oriladigan dalalar, grunt suvlarining joylashish va boshqa omillarga bog‘liq tarzda
sug‘oriladigan vohani o‘rab turgan cho‘l iqlimidan keskin farqlanadi. Sug‘oriladigan vohalarda esa
o‘ziga xos nam iqlim shakllangan. Hududda vegetatsiya davri 200-220 kun davom etadi.

Qoraqalpog‘iston Respublikasi Orolbo‘yi hududlari iglim sharoitlarini tavsiflovchi
meteorologik stansiyalarning ko‘p yillik ma’lumotlarining ko‘rsatishicha, o‘rtacha yillik havo
harorati Mo‘ynoq va Nukus meteorologik stansiyalarida 9,8 °C dan 11°C gacha oraligda tebranadi.
Iyul oyining o‘rtacha harorati +26,3°C, +27,1°C ni tashkil etadi, kunduz kunlari havoning
maksimal harorati +46 °C + 48 °C ni tashkil etadi. Yanvar oyining o‘rtacha harorati - 6,9 °C, —7,6°C
ni tashkil etadi. Ba’zan havo harorati —32 °C, —35 °C gacha tushib ketadi. Havo haroratining
o‘rtacha yillik amplitudasi 32,9°C - 34,0 °C oralig‘ida tebranib turadi [7].

Y.Qurbanbayev, O.Artikov, S.Qurbanbayevlarning 1961-2005-yillar davomidagi har besh
yillik ma’lumotlarning tahliliga asosan, “Qo‘ng‘irot”, “Chimboy” va “Nukus” meteorologik
stansiyalarida havo haroratining o‘rtacha o°zgarishi kuzatilmaydi. Jumladan, “Chimboy”
meteorologik stansiyasida ko‘p yillik o‘rtacha havo harorati 1961-1965-yillarda 10,8 °C ni tashkil
qilgan bo‘lsa, 2005-yilga kelib 12 °C gacha ortgan [7].

Tuman hududida meteorologik stansiya mavjud bo‘lmaganligi sababli hududga eng yaqin
joylashgan meteorologik post ma’lumotlaridan foylalaniladi. Beruniy tumani hududiga eng yaqin
joylashgan meteorologik stansiya Bo‘ston hisoblanadi. Quyidagi diagrammada Bo‘ston
meteorologik stansiyasida 1991-2020-yillar oralig‘idagi maksimal va minimal havo haroratining
o‘zgarishi aks ettirilgan (1-rasm). Postdagi eng maksimal harorat 38,1°C ni tashkil etib, iyul oyiga,
eng minimal harorat esa -5,6°Cga teng bo‘lib fevral oyiga to‘g‘ri keladi.

Post ma’lumotlaridan shu ma’lumki, qish oylaridagi maksimal va minimal o‘rtacha havo
haroratlari farqi fevral oyida -5°C dan +4°C gacha o‘zgaradi. Yoz oylarida eng maksimal o‘rtacha
harorat 38,1°C ni tashkil etsa, eng minimal o‘rtacha harorat esa 20,7°C ni tashkil giladi. Kuzgi va
gishki maksimal va minimal haroratlarda esa keskin sovuq tushishi va haroratning keskin
ko‘tarilishi kuzatilgan. Bahor oylarida 1991-2020 yillar oralig‘idagi maksimal havo harorat mart
oyida 15,6°C dan 31,3°C ga ko‘tarilgan bo‘lib, orasidagi farq 15,7°C ni tashkil qiladi. Ayni shu
ko‘rsatkichning minimal darajasi orasidagi farq esa 13,8°Cni tashkil giladi. Kuz oylarida maksimal
va minimal haroratlar orasidagi farq mos ravishda 18,8°C hamda 15,3°Cni tashkil qilgan.

Bo‘ston postida 1991-2020 yillar davomida kuzatilgan o‘rtacha oylik harorat o‘zgarish
dinamikasi ma’lumotlari diagramma ko‘rinishida berilgan (2-rasm). Ma’lumotlardan shu ma’lumki,
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1991-2020 yillardagi o‘rtacha oylik harorati eng past bo‘lgan harorat yanvar (-1,9°C) oyiga to‘g‘ri
kelmoqda hamda qish oylaridagi o‘rtacha oylik havo haroratlar 0°Cda past, dekabrda -1,5°C,
fevralda esa -1,2°Cni tashkil gilgan. Bunga sabab tumanning tabiiy geografik o‘rni hamda relyefi
hisoblanadi. Chunki gish oylarida tuman hududiga Sibir antisiklon va Arktika havo massalari
to‘sigsiz kirib keladi. Tuman hududiga g‘arbdan Sulton Uvays tog* tizmasi kirib keladi, ammo
uning balandligi 400-420 mertdan oshmaydi. Tumanning qolgan gqismi relyef jihatdan 0-200
metrgacha bo‘lgan pasttekisliklardan iborat. Shu sababdan ham gish oylarida ham yoz oylarida ham
havo massalari to‘siqsiz kirib keladi. Yoz oylarida eng issiq o‘rtacha oylik havo harorati iyul oyida
kuzatilgan bo‘lib +30,5°C ni tashkil gilgan.
Ac
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1-rasm. Bo‘ston po‘stida kuzatilgan eng maksimal va minimal harorat o‘zgarishi
(1991-2020 yillar)

Diagramma O zbekiston Respublikasi Gidrometeorologiya xizmati markazi ma’lumotlari
asosida muallif tomonidan tuzilgan.

O‘rtacha oylik havo harorat o‘zgarishi

N
\%’.\"'
N\

2-rasm. Bo‘ston postida kuzatilgan 1991-2020-yillardagi o‘rtacha oylik havo harorati
Diagramma O zbekiston Respublikasi Gidrometeorologiya xizmati markazi ma lumotlari
asosida muallif tomonidan tuzilgan.

E’tibor beradigan bo‘lsak, may oyidan to sentyabr oyigacha ko‘p yillik o‘rtacha oylik havo
harorati +20°C dan pastga tushmagan (may +23,9°C, iyun 28,7°C, iyul +30,5°C, avgust +27,7°C,
sentyabr +20,7°C). Yoz oylarida g‘arbdan kirib keladigan nam havo massalari ham hududdagi
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quruq va issiq iqlim sharoiti sabab o0‘z xususiyatini o‘zgartiradi. Shu boidan tuman hududiga nam
havo massalari kirib kelguncha namlik xususiyatini yo‘qotib quruqlashadi. Bu esa tuman
hududidagi yog‘in miqdoriga ham ta’sir giladi.

Bo‘ston postidagi 1991-2020-yillardagi ko‘p yillik o‘rtacha oylik tuproq yuzasi harorati
o‘zgarishi bo‘yicha ma’lumotlar berilgan (3-rasm). Ma’lumotlarga ko‘ra, tuproq yuzasida
kuzatilgan eng yugori harorat (+75°C) iyul oyiga to‘g‘ri keladi. Tuman hududi asosan cho‘l zonasi
tuproglaridan iborat. Shu sababdan ham tuproq yuzasi harorati yoz oylarida juda yuqori hisoblanadi,
qish oylarida esa juda past harorat kuzatiladi. Cho‘l zonasiga xos tuproqlar quyosh nurlari ta’sirida
tez isiydi va shu bilan birga tez soviydi ham. Masalan, postda kuzatilgan ma’lumotlarga ko‘ra,
berilgan yillardagi tuproq yuzasining eng past harorat yanvar oyida -26°C ni tashkil qilgan.

TUPROQ YUZASI HARORAT
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3-rasm. Bo‘ston postidagi 1991-2020-yillardagi o‘rtacha oylik tuproq yuzasi harorati

o‘zgarishi

Diagramma O ‘zbekiston Respublikasi Gidrometeorologiya xizmati markazi ma’lumotlari
asosida muallif tomonidan tuzilgan.

Dekabr hamda fevral oylarida tuprog yuzasida -25°C kuzatilgan. Hududning sug‘oriladigan
tuproqlaridan tashqari, cho‘l zonasi tuproglarida zichlik kam bo‘ladi, shu sababdan issiqlikni
(quyosh radiatsiyasi) yaxshi yutadi va chiqarib yuboradi. O‘tkazuvchanlik yuqoriligi sababli
harorat sovishi bilan tuproq yuzasi harorati ham tez soviydi.
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Abstract: To verify the soil losses due to water erosion calculated in GIS, it is necessary to have data
on the amount of sediment delivery from the agricultural field to the receiving depressions (for example,
gullies located outside the field). Soil losses, previously calculated using the grid map for the studied field,
vary from 5 to more than 20 tons / ha per year. In order to compare these values with the volume of soil
delivered from the drainage basin of the ravine to the ravine, the volume of soil in the "receiving" ravine was
measured using the radiocesium method. Measurements were made in pits located at a distance of 137 m,
205 m, 252 m from the mouth of the ravine "flowing™ into the ravine. At each point, the layer-by-layer
measured layer of washed-out soil was, respectively, 32 cm, 26 cm, 24 cm. The calculated volume of soil
delivered to the ravine from the drainage basin of the ravine was 1.4; 2.16; 2.27 t/ha per year. Conclusion:
almost all washed-out soil is redeposited in relief depressions within the drainage surface of the ravine
under study. The objective of the following studies is to establish the specific location of accumulation sites
on the drainage surface.
Key words: radiocesium method, collection area, profile curvature, ravine catchment, delivery of
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ORYOL VILOYATI QISHLOQ XO‘JALIGI MAYDONLARIDA SUV
EROZIYASINI KOSMOS TASVIRLARI, GIS, SEZIY-137 ASOSIDA O‘RGANISH
Xulosa: GISda hisoblangan suv eroziyasidan kelib chigadigan tuproq yo'gotishlarini tekshirish
uchun gishloq xo'jaligi dalasidan gabul giluvchi chuqurliklarga (masalan, daladan tashqarida joylashgan
tuproq yo'qotishlari, ilgari hisoblangan) cho'kindi miqgdori to'g'risidagi ma'lumotlar bo'lishi kerak
o'rganilayotgan dala uchun grid xaritasi, yiliga 5 dan 20 t/ga gacha o'zgarib turadi. Ushbu giymatlarni
chuqurlikdagi drenaj havzasidan jarga etkazib beriladigan tuprog hajmi bilan solishtirish uchun
radiotsezium usuli yordamida "qgabul giluvchi" jardagi tuprog hajmi o'Ichandi. O'lchovlar nurga
"ogayotgan™ bo'shligning og'zidan 137 m, 205 m, 252 m masofada joylashgan xandaglarda amalga
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oshirildi. Har bir nugtada yuvilgan tuprogning gatlamli o'lchangan gatlami mos ravishda 32 sm, 26 sm, 24
sm bo'lib, bo'shligning drenaj havzasidan nurga etkazib beriladigan tuprogning hisoblangan hajmi 1,4;
2.16; Yiliga 2,27 t/ga. Xulosa: yuvilgan tuprogning deyarli barchasi o'rganilayotgan chuqurlikning drenaj
yuzasi ichidagi relyef chuqurliklarida gayta cho'ktiriladi. Quyidagi tadgigotlarning magsadi drenaj yuzasida
to'planish joylarining o'ziga xos joylashishini aniglashdir.

Kalit so'zlar: radiotseziy usuli, yig'ish maydoni, profil egriligi, drenaj havzasi, yuvilgan tuprogni
jarlikka etkazib berish

HccnenoBanuss OPOBOAMIUCH, HA OKCIEPUMEHTAJIbHOM YYacTKe, pacHoJIO)KEHHOM B
Oacceiine pexu Cyxas Opmuia OprioBckoro paiiona OpnoBckoii oomactu. Ha pucynke 1 mpuBeneH
KOCMHUYECKHI CHUMOK SKCIIEPUMEHTAILHOTO y4acTKa M BOJOCOOp JIOXKOUHBI, TI0CTaBKa HAHOCOB C
KOTOpPOTO HM3MEpsiach B «IIPUHUMAOIICH» HaHOCHI Oanke. [loneBbie M3MepeHus MPOBOJMIUCH B
2014-2024 rr. Ha xocMuueckoM CHUMKE IOKa3aHa ceTh npukonok (1,2,3,4) B mHume Oanmkw.
[Inomane BomocOopa moxOuHBEI 200000M2. B Tabmmme 1 mnpuBemeHBI pe3yibTaThl pacuera
MHTEHCUBHOCTHU JIOCTaBKM HAHOCOB B Toukax 4.14, 17518, 254244, 254245 panuoue3ueBbiM
MetomoM. «Metkoit» 1986 roma wa amarpammax (puc.2,3) SIBISUIOCH HAWOOJIBIEE 3HAYCHHE
AKTUBHOCTH 11e3Usi- 137 4epHOOBUTECKOTO TPOUCX 0K ICHUS.

Ha puc. 2 u 3 mokazansl quarpaMMbl pacripeneicHus ne3us-137 mo rioyouHe B Toukax |
(414),2 (17518), 3 (254244) u 4 (254245).

AHanmu3 [uarpaMm TIO3BOJIMJI CJAEJaTh 3aKJIIOYEHHE, YTO OCHOBHAs Macca CMBITOM C
BOA0COOpa JI0:KOUHBI TOYBHI OTIIOXKKIAch B Toukax 1(414) u 2(27518). MomHOCTH €10 HaMBITON
MOYBBI B 3THX Toukax coctaBmwia 0,32 M. OnmHako, 00beM «Tejla aKKyMyJIsanuu» (Win o0beM
HAMBITOH MOYBHI B JHMIIE NPUHUMAIOMIEH 0anku) okasasncsa HebombmuM (788 M®). IHTeHCHBHOCTS
JIOCTaBKHM CMBITOM MOYBHI B 0asnky 3a nepuoj ¢ 1986r mo 2014 u 2018 r. cocraBuna 1,4 Tonu ¢ 1 ra
TUIOLIA/INA JIOKOUHBI B TO/.

Puc.1. ®parMeHT KOCMHYECKOTO CHIMKA BO10cO0pa 10KOuHbI. 1,2,3, 4 TOUKU MOCTOWHOTO
1o TiryOnHe 0TOOpa MPOO MOUBHI
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WNHas kaptuHa oTMedeHa Ui Todek 254244 u 254245 (m3mepenus 2024 ronma). Croit
HaMBITOW MOYBBI HA yajneHuu B 205 M u 252 M ymeHbuics 10 26 u 24 cM, COOTBETCTBEHHO. DTOT
(hakT CBHIETEIBCTBYET O TOM, YTO 30HAa OCHOBHOTO HAKOIUICHUS IOYBEHHOTO MaTepuaia B
MIPUHUMAIOIIICH OajKe, BUMMO, COCPEAOTOUYCHA Ha PACCTOSTHUU 710 137 METPOB OT YCThSI JIOKOUHBI.
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Puc. 2. JlmarpamMmMbl OCIOHHOTO pacrpeneneHus ne3us-137 B mo4yse no riryOuHe B THUILE
noxx6unbl. Touka 4.14 - coorBerctByeT 2014roay; Touka 17518 coorBerctByeT 2018 romy. 32 cm —
MOILHOCTb CJIOSI HAMBITBIX HAHOCOB B Toukax 4.14 u 17518

[Inmomane Tena akkymyssinuu paccuutbiBagack B [MC (10 KOCMHYECKOMY CHUMKY).
T110THOCTB Cepoii JTeCHOI TT0UBHI pHHATA paBHOH 1110 kr/m>.

[Tnomane BogocOopa noxoOunb! (20 Ta), ¢ KOTOPOro CMBIBAJIACHh MTOYBA, PACCUUTHIBATIACH 110
KapTte miomaan coopa, noctpoenHoit B 'MC no metony [3].

Touku 414 u 17518, pacnonoxeHHbIe Ha OJU3KOM PACCTOSIHUHU APYT OT JIpyra, B TaOIUIEe
ObUTH 00bETUHEHBI B OJIHY MO3HUIIUIO.
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Puc.3. Touku 254244 u 254245 coorBercTBYtOT 2024 rogy. Ciioil HaMBITOW ITOYBBI
B Touke 254244 — 26 cm; B Touke 254245 — 24 cm

Ecin npennonoxuTe, YTO MHTEHCUBHOCTH JIOCTABKM IOYBBI HE 3aBUCUT OT PacCTOSHUS
TOYKHU TTP00O00TOOPa OT YCThsI JIOKOWHBI, TO JTaHHBIE TAaOMUIBI | CBHAETENHLCTBYIOT O TOM, YTO 3a
nepuon ¢ 1986 rona mo 2024 rox MHTEHCUBHOCTH JOCTABKH CMBITOM MOYBBI 32 MPEIEIIbI JIOKOMHBI
BBIpOCJIa B ToOJATOpa pasza. s monarBepkeHus (WM ONMPOBEP)KEHHS) STOTO BBIBOJA CIIETYET
MIOBECTH TOMOTPAPHUUECKYI0 CBEMKY C IEJIbI0 YCTAHOBJICHUS IUIOUIAIU «Tejda aKKyMYJSIIMU» B
nauiie Oanku. ToyHoe ompeneneHue IIIOLIAAM HaMBITOH TOYBBI 1O MaTepuajiaMm
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TOMOTPaUUECKO CHEMKH JJIsl YYacTKOB, «3aMbIKaeMbIX» Toukamu 414, 254244 u 254245,
MO3BOJIUT KOPPEKTHO OTBETUTH HA BOIPOC, U3MEHWIIACh WJIM OCTalach HEM3MEHHON MHTEHCUBHOCTh
JIOCTaBKU CMBITOM MOYBHI C U3ydyaeMou J10k0uHbI (3a nepuoj ¢ 2014 no 2024 rr.).

AKTYalbHOCTh 3aJla4d KOPPEKTHOT'O OIpe/ieieHus] 00beMa HaMbITOM MOYBHI OMpPEesieTCs
HE0OXOIMMOCTHIO BEepU(UIIUPOBATH TIOTEPH MOYBHI, PACCUUTAHHBIC TI0 3aBUCUMOCTSIM aKTHBHOCTHU
ne3us-137 or mromamu cbopa [3] u mnpodunabHON KpuBuM3HBI [2]. IloTepu mouBHI, paHee
paccuMTaHHBIE TIO CETOYHOW Kapte [l], B OTHENBHBIX TOYKAX BOJOCOOPHON IOBEPXHOCTH
nocturaroT ooiiee 20 TOHH/TA rOI.

Tabmuna 1
Pacyer MHTEHCMBHOCTH JOCTaBKU HAHOCOB T/Ta roJi B 6anky (IJiomaab Bogocoopa
nox6uue! 20,0 Ta, mI0THOCTH MouBsl 1110 kr/md)

= o
) o~ = \a) < m
g 8, s2| B | & Bz| E=s| B3
£ - o = g« — = Z SR= S I
2% 5 3 2= == o 29 S o i =
Ne Touek Ha Z A o E g2 = g 4 = =R ‘Egi 2T
=N = < B M 2 T 3 < 5 A o5 <
puc.l u2 o I\C g > N = - SEEZ| z E&
B EE % 5 = p=Ro) e S I B oS o A=
S §°5| EE| & 2| S5 g3 E2
g 518 |52 | 2 B2 F=s
(el
1,2 0,32/137m 2400 788 32 875 43,8 1,4
(414,17518) | : :
3 (254244) 0,26/205m 5700 1482 38 1645 82,2 2,16
4 (254245) 0,24/252m 7200 1728 38 1728 86,4 2,27
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RAQAMLI KARTOGRAFIYANING RIVOJLANISH ISTIQBOLLARI
Annotatsiya. Ushbu magolada ragamli kartografiya sohasidagi zamonaviy texnologik yutuglar va
ularning kelajakdagi rivojlanish yo‘nalishlari ko ‘rib chigilgan. Shuningdek, raqamli kartografiyaning
rivojlanish tarixi, uning amaliy qo ‘llanilishi va turli texnologiyalar orgali kengaygan imkoniyatlarini
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yoritilgan. Maqola ragamli kartografiyaning amaliyotdagi ahamiyati va bu sohaning rivojlanish
istigbollariga bag ‘ishlangan.
Kalt so‘zlar. Ragamli kartografiya, GAT, sun'iy intellekt, masofaviy zondlash, 3D vizualizatsiya, AR
(Augmented Reality), VR (Virtual Reality).
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INEPCIIEKTHUBBI PABBUTHS IU®POBON KAPTOIPA®UN
Almomamm: B oannot cmamve pacemampuearomcs CO6peEMEHHble MEXHOI0cUYeCKUue 00CmMuICeus
6 obnacmu yugposou kapmozpaguu u Hanpagienus eé Oyoyweeo passumus. Takdce onucama ucmopus
passumus yugposoi xapmozpaguu, e€é npakxmuueckoe HpUMEHeHUe U pPACULUPEeHHble B03MONCHOCHU
onazooaps paziuunvim mexuonozusim. Cmamvs ROOYEPKUBAEm 3HAYUMOCHb YUMPosol Kapmoepagduu Ha
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PROSPECTS FOR THE DEVELOPMENT OF DIGITAL CARTOGRAPHY
Annotation: This article discusses the modern technological advancements in the field of digital
cartography and its future development directions. Additionally, it covers the history of digital cartography,
its practical applications, and the expanded capabilities through various technologies. The article highlights
the significance of digital cartography in practice and explores the prospects for its further development in
the field.
Keywords: Digital cartography, GIS, artificial intelligence, remote sensing, 3D visualization, AR
(Augmented Reality), VR (Virtual Reality).

Ragamli kartografiya, ya’ni geografik ma’lumotlarni ragamli shaklda yaratish, boshqarish va
vizualizatsiya qilish texnologiyasi, so‘nggi yillarda jadal rivojlanib bormoqda. An’anaviy
kartografik usullaridan farqli o‘laroq, ragamli kartografiya aniq, tezkor va ko‘p o‘lchamli (2D va
3D) ma’lumotlarni boshqarish imkonini beradi. Bu esa nafaqat ilmiy jamoatchilik, balki davlat
boshqaruvi, shaharsozlik, ekologik monitoring va harbiy sohalarda ham keng foydalanish imkononi
beradi [4.,3.].

Ragamli kartografiyaning rivojlanish tarixi 1950-1960-yillarga to‘g‘ri keladi. Dastlab, bu
texnologiyalar harbiy va dengiz navigatsiyasi uchun ishatilgan bo‘lsa, 1970-yillarda asosan
qo‘shinlarga texnologik yordam sifatida qo‘llanilgan raqamli xaritalar, hozirgi kunda shaharsozlik,
transport tizimlarini rejalashtirish, tabiiy resurslarni boshqarish kabi ko‘plab sohalarda asosiy
vositalardan biriga aylandi.

Dastlabki ragamli xaritalar asosan quruglik va suv hududlarini aks ettirish uchun
mo‘ljallangan bo‘lsa, hozirgi zamonaviy texnologiyalar yerning har ganday nuqtasini yuqori
aniglikda kartaga olish imkoniyatini beradi. Aerokosmik va masofadan zondlash
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texnologiyalarining rivojlanishi, aynigsa, 1990-yillardan so‘ng kartografiyaga katta yutuqlar olib
keldi [4., 2].
Ragamli kartografiya texnologiyalarining rivojlanishi quyidagi innovatsiyalarga asoslanadi:
> Masofadan zondlash texnologiyalari: Sun’iy yo‘ldoshlar va dronlar yordamida
geografik ma‘lumotlar yig‘ish imkoniyatlari kengaydi. Bu texnologiyalar tuproq
unumdorligi, o‘rmonzorlarning holati, suv resurslari va shahar infratuzilmasi hagida real
vaqt ma‘lumotlarini yig‘ish imkonini beradi.
> GPS va GAT texnologiyalari: Global joylashuvni aniglash tizimlari (GPS) va
geografik axborot tizimlari (GAT) yordamida ma‘lumotlar yig‘ish va tahlil qilish
imkoniyatlari oshdi. Bu esa yer kadastri, ekologik monitoring, shaharsozlik va transport
tizimlarini rejalashtirish kabi sohalarda ragamli kartografiyani samarali vositaga aylantirdi
[2.,5].
> 3D va Virtual reallik (VR) texnologiyalari: Ular ragamli kartalar yaratishda
shaharsozlik va arxitektura loyihalarini yanada aniqroq modellashtirish imkoniyatini beradi.
VR orgali ragamli kartalardan real vagtda foydalanish kengaymoqda [1].

1-rasm. Virtual reallik (VR) texnologiyalari [6].

Ragamli kartografiya so‘nggi o‘n yillikda turli sohalarda keng qo‘llanilmoqda.

Shaharsozlikda ragamli Kkartalar orqgali shaharlarni rejalashtirishda infratuzilma loyihalari
tahlil gilinadi va optimallashtiriladi. 3D kartaga olish texnologiyalari yordamida shaharlarning
yangi hududlarini aniq loyihalash va boshgarish mumkin.

Ekologik monitoringda tabiat resurslarini boshqarish, tuproq va suv resurslarini nazorat
gilish, atrof-muhitga zarar yetkazuvchi omillarni tahlil gilishda ragamli kartografiya asosiy vositaga
aylandi. Eroziya, o‘rmonlarning yo‘q qilinishi va tabiiy ofatlar haqidagi ma‘lumotlarni tahlil
gilishda ragamli kartalar yordam beradi [4.,5.].

Qishlog xo‘jaligi yerlarida tuproq unumdorligini baholash, sug‘orish tizimlarini tahlil gilish
va monitoring qgilish uchun ragamli kartalar samarali vositaga aylandi.

Ragamli kartografiya sohasidagi texnologik yutuglar davom etmoqda va ularning
kelajakdagi rivoji quyidagi yo‘nalishlarda amalga oshishi kutilmoqda:
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bl A "f (1 neviy o'l :
2-rasm. Ragamli kartografiyaning rivojlanish istigbollari

> Sun’iy intellekt va mashinaviy o‘qitish: Sun'iy intellekt yordamida ragamli
xaritalar yaratish va ulardan foydalanish yanada soddalashtirilmogda. Bu texnologiyalar
geografik ma'lumotlarni tahlil qilish, prognozlash va monitoring qilish jarayonini
tezlashtiradi.
> AR (Augmented Reality) texnologiyalari: AR orqgali geografik ma'lumotlarni real
mubhit bilan birlashtirish, kartografik vizualizatsiya usullarini yaxshilash imkonini beradi. Bu
texnologiyalar shaharsozlikda, infratuzilma loyihalarini rejalashtirishda qo'llanilishi
kutilmoqda [4].

;
3-rasm. AR (Augmented Reality) texnologiyalari [7].

> Bulutli texnologiyalari: Bulutli texnologiyalar yordamida ragamli xaritalar tahlil

qilinib, katta hajmdagi ma’lumotlar masofadan boshqarilishi mumkin. Bu esa ko'plab davlat

va xususiy tashkilotlarga ma’lumotlarni tezkor gayta ishlash imkonini beradi [4].

Xulosa sifatida aytadigan bo‘lsak, ragamli kartografiya va GAT texnologiyalarining
rivojlanishi ko‘plab sohalarda inqilobiy o‘zgarishlar kiritmoqda. Ushbu texnologiyalarni ishlab
chigish va ulardan foydalanish har bir sohaga real vaqt monitoringi, ekologik nazorat va shahar
infratuzilmasini rivojlantirish kabi afzalliklarni keltirib chiqaradi. Kelajakda sun’iy intellekt, AR va
VR texnologiyalari yordamida ragamli kartografiyaning yanada keng qo‘llanilishi kutilmogqda.
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GEOAXBOROT KARTALASHTIRISHDA RAQAMLI
KARTOGRAFIK TASVIRNING XUSUSIYATLARI
Annotatsiya. Ushbu maqgolada geoaxborot xaritalashda ragamli kartografik tasvirlarning
xususiyatlari muhokama qilinadi; analog kartografik tasvirlarni ragamli tasvirlar bilan taqgoslash,

shuningdek, ragamli kartografik tasvirlarning (RKT) analog kartografik tasvirlarga (AKT) nisbatan
afzalliklari tasvirlangan.
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FEATURES OF DIGITAL CARTOGRAPHIC IMAGE IN GEOINFORMATION
MAPPING

Abstract. This article discusses the features of digital cartographic images in geoinformation
mapping; describes the comparison of analog cartographic images with digital ones, as well as the
advantages of digital cartographic images (DCIs) over analog cartographic images (DCIs).

Keywords: digital cartographic images (DCI), analog cartographic images (ACI), geoinformation
mapping.

AmnanoroBsle kaprorpaduyeckue uzoOpakeHus (AKHW) sgBASIOTCS TJIaBHBIM 3JIEMEHTOM
TPAJAULIMOHHBIX KapT M CIYyXaT HEMOCPEACTBEHHBIM UCTOYHUKOM W XpaHWIUIIEM reouHpopmanuu
[1]. Onm npemHa3HauyeHbl I HEMOCPEACTBEHHOTO BOCHPHUATHS YEJIOBEKOM HH(OpMaLUU O
MIPOCTPAHCTBEHHBIX CBOMCTBAX OKPY)KAIOILIETO HAC MHUPA U PEIICHUS MHOXECTBA 3a]1a4, CBSI3aHHBIX
C pacnoJI0’KEHUEM IIPOCTPAHCTBEHHBIX O0BEKTOB.

[Mudpossie kaprorpadudeckue nzodpaxenus (LIKW) sBusroTcss cpencTBoOM BU3yalu3allud
udpoBoil KapTorpaduuecKkoil MOJENH, T. €. KOMITBIOTEPHOW MOJENN, OTOOpakaromield 0O0BbeKTHI
peaibHOTO MHpa KapTrorpaduyeckuM METOJO0M, HO TMpecTaBlieHHOW B 1udpoBoit dopme. OHH
TaKkKe HEOOXOTUMBI JUIsl OOCCIICUCHUS] BOCIPHUATHS YCIOBEKOM PE3YIbTATOB KOMITLIOTEPHOTO
aHanmuza u oOpabotku. Takum oOpazom, LKW cmyxutr cBoeoOpa3HbIM HHTEpdeiicoM Mexay
YEJIOBEKOM M MAlllMHOM.

Kaprorpaduueckoe n3oOpakeHue SBISETCS YMEHBIICHHBIM H300pakeHHEM TEeppPUTOPHUHU.
CreneHb yYMEHBIIEGHUS XapaKTEPU3YyeTCs MaciTaboM, KOTOPBIM  SIBISIETCS  COBOKYITHBIM
napaMeTpoM Jr00ro Kaprorpaduueckoro m300pakeHus, oOBbEAUHSIOMNUM COJEpKaHUE, a TaKKe
nmapamMeTpspl  JETAIbHOCTH W TOYHOCTH  OTOOpPaXEHHS  MPOCTPAHCTBEHHBIX  OOBEKTOB.
CymectBennbiM otnuuneM UKW ot AKU sBnsieTcs BosmoxkHOCTh u3mMeHenus B LIKUM macmraba
MOJIb30BaTEIEM, MPUYEM ITH M3MEHEHMSI Ha BEKTOPHOW KapTe OTrpaHUYECHBI TOJIBKO BU3YAIbHBIM
BOCIIpUATHEM, a Ha pacTpoOBOM KapTe Tpelaen  MacIITaOMpPOBAHUS  YCTaHABIMBAETCS
MIPOCTPAHCTBEHHBIM pa3pelieHrneM pactpa [4].

AHaznoroBoe kaptorpaduyeckoe U300pakeHue, pacroiaracMoe Ha OJHOM WJIM HECKOJIbKUX
JUCTaxX, UMEET OrpaHUYEHHBbIE KOHEUHbIe pa3Mephl. L{udpoBoe kaprorpaduueckoe mzoOpakeHue
OTPaHUYEHO TOJBKO pa3MepaMd MOHUTOPA, HO TMPU OBTOM MPEAOCTABIE€HA BO3MOKHOCTh
nepemMenieHus: n3o00paxeHuss B OOJBIIOM auamna3oHe. JleTanbHOCTh M300pakKeHHs Ha PacTPOBOM
n300pakeHNH (aHAJIOTOBOM U IU(POBOM) 3aBUCUT HEMOCPEACTBEHHO OT CO3Jareis KapThl U
pa3mepoB kaptbl. [IKM BEKTOpHON KapThl MEHSETCA B 3aBUCUMOCTH OT HYXK] IOJb30BaTENsA
(BOBMOXKHOCTh TOJKITIOYEHHs] Pa3jIMYHBIX TeMaTudeckux cioeB). Jlroboe kaprorpaduueckoe
n300pakeHHe TOCTPOEHO [0 MaTeMaTUYeCKOMY 3aKOHY TMPOEKTUPOBaHUSA chepuueckoi
MOBEPXHOCTH Ha MJIOCKOCTh, T. €. C HCIIOJIb30BaHHEM KapTorpadudeckoi mpoekiuu. [Ipoexius
pacTpoBoro H300pakeHUsI Ha aHaJoroBo u uuUdpoBoOil KkapTe sBIsSETCS (UKCHPOBAHHOM.
[Ipoeknnio BEKTOPHOM KapThl MOKHO JIETKO HU3MEHSTh C IMOMOIIbIO NMPOTPAMMHBIX CPENCTB,
BXOJSIINX B apceHal reOnH()OPMAIMOHHBIX CUCTEM.

Kaprorpaduueckoe uzobpaxkeHue sBiseTcs OOOOIIEHHBIM, T. €. T€HEepPAIU3HUPOBAHHBIM
nzobpaxenueMm. M3-3a  ¢(usmyeckoid OrpaHUYEHHOCTHM  aHAJIOTOBOTO  KapTOrpapuuecKkoro
M300pakeHUsT HEOOXOJUMO TMPOBOJUTH TEHEpAIM3AIMI0 OOBEKTOB, MPEICTABICHHBIX Ha KapTe.
BcenenctBue STOrO MPOUCXOAWT YMEHBIIEHHWE KOJWYEeCTBA HWHQPOPMAIMH, KOTOPOE MOXKHO
NOJy4uTh, paboTas c aHajgoroBoil kaproil. Ilpm pabGore ¢ BekTOpHOM LUPOBON KapTOH
M0JIb30BaTEIh HMMEET BO3MOXKHOCTH MCIIOJNb30BaTh BCIO HMH(OpPMAIMIO, XpaHsIlylocs B 0Oasze
TCOJIaHHBIX, a BU3YAIM3UPOBATh JHIIb HEOOXOAUMYIO [UIsl PEIICHUS KOHKPETHOW 3adauu
nH(popManuo.
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Kaprorpaguueckoe n300pakeHne TOKa3bIBaeT pa3MEUICHUE MPOCTPAHCTBEHHBIX TPEIMETOB

U MX CBOICTBa (CEMaHTHKY) IMOCPEACTBOM IpaMUeCKUX KOJIOB — YCIOBHBIX 3HAKOB, YTO MOYKHO
HabmroaaTh Ha pparmenTe MUPPOBON KapThl pUCYHKA 1.
iy .

: AN g 5 v iy / 7
¥os [1/ N / )
F, Y ' ! L5 Y
R S e g » i ~ - h

s (56 )4
f iy - PN o"." AN i" ' j
Puc.1 ®parment KU B macmrade 1:2000

Cy1iecTBEHHOE OTJIMYME YCJIOBHBIX 3HAaKOB Ha TrpaUuecKoid KapTeé M Ha pPacTpOBOM
M300paXeHUH — HUX CTaTMYHOCTh. YcioBHble oOo3HaueHus LKW BexkTopHO# KapThl SBISIOTCA
OTpPaKECHHEM CEMaHTHKH, PEACTABICHHON B H(POBOH MOIENN KapThl KOMIIBIOTEPHBIMU KOJAMH,
U MOTYT OBITh Kak CTaTUYHbIE, TaK U JMHAMHUYECKHE (M3MEHSIOT LBET, pa3Mmep, Qopmy,
nonoxenue). PactpoBoe kaptorpaduueckoe wuzoOpaxkeHue spisgercss cratuudbiM. KW nHa
BEKTOPHOU KapTe, B OTVIMYHE OT PacTpOBOr0 M300pakeHHs JaeT HaM BO3MOXHOCTH C MOMOIIBIO
JMHAMHYECKHUX YCJIOBHBIX 3HAKOB M aHMMAIlMi 1OKa3aTh BOSHUKHOBEHHE, pa3BUTHE, H3MEHEHNE BO
BPEMEHM U IEPEMEILEHUE B IPOCTPAHCTBE Pa3JIMYHBIX IPOLECCOB M sABJIeHMH. Hawmmyumme
BO3MOXXHOCTH JJIl JAMHAMUYECKOTO TE€OMH(POPMAIIMOHHOTO KapTorpadupoBaHMs TNPEACTABISAIOT
COBpPEMEHHBIE aHMMAIMOHHBIE KOMIIBIOTEpHBIE MporpamMmbl [2], co3jaromue kaprorpaduyeckue
aHUMaIIIH:

- [lepemerienne kapTorpauueckoro H300paxeHus 1Mo 3KpaHy C pa3InYHON CKOPOCThHIO;

- MynbTUIUIMKAIMOHHBIE NTOCJIEI0BATEbHOCTH KapT-KaJpoB;

- [Iepemenienne OTAENBHBIX JEMEHTOB COAECPkKaHM 110 KapTe;

- 3MeHeHne oCBeIeHHOCTH WU (POHA;

- MacmrrabupoBanue (3yMMUpPOBaHKE) U300paXKEHUS WIIH €T0 YacTu;

- Co3nanue ¢ dexra ABIKCHUS HaJ KapTOM.

JluHaMuyeckue reon300pakeHus: A00aBISAIOT TPAJAULMOHHBIM CTaTUYHBIM KapTaMm CTOJb
HEOOXOJIMMBIM BPEMEHHOW acmeKkT. B CBs3M ¢ 3THUM BBEIEHO IMOHATHE BPEMEHHOTO MaciiTada.
OTcro/1a BO3HUKAIOT HOBBIE JUI T€OMH(OPMALIMOHHOTO KapTorpadupoBaHus MpodIeMbl BpeMEHHON
reHepanusaiim, pa3padoTKU MPUHIUIIOB BOCIIPUATUS aHUMAIIMOHHBIX Teon3o0paxkeHuil. Maciirad
aHAJIOTOBBIX M300pakeHUI (PMKCUPOBAHHBIM, B TO BpeMs KaK Ha IIU(PPOBBIX H300paKEHUSIX MOKHO
M3MEHATh B JIIOOBIX Mpejenax; KapTorpapuueckas MpOeKIHs MOCTOSIHHAS Ha aHAJIOTOBBIX KapTax,
Ha U POBHIX-€CTh BO3MOKHOCTh U3MEHSTh; T€HEpaM3allis Ha aHAJIOTOBBIX MPOUCXOJIUT 32 CUET
YMEHBIIEHUSI KOJIMYecTBa reonHpopmaiy, Ha HU(POBBIX COKpalleHue reonHpopmanuu B 0aze
JAaHHBIX HE TPOUCXOIUT.

3akiouenune. PaccMOoTpeB B cTaThe Bce MpEeUMYyIIECTBa IU(PPOBBIX KapTOorpaduuyecKux
M300paXeHU MOXKHO cJlielaTh BBIBOJ, 4YTO LHU(PpPOBOE KapTorpaguueckoe H3oOpakeHue B
reoMH(QOPMALIMOHHOM KapTorpadupoBaHUM 00JanaeT psAaoM OTIMYUTEIbHBIX CBOICTB U
MPEUMYIIECTB IO CPAaBHEHHMIO C AaHAJIOTOBBIM, KOTOpbIE TPEOYIOT MAajbHEHIIEero H3y4eHusl.
[Tpumenenne I'MC-TexHONOTHI MO3BOJSET PE3KO YBETUUUTH ONEPATUBHOCTD M KA4eCTBO pabOTHI C
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NPOCTPAHCTBEHHOW  MH(poOpMamMeld MO  CPaBHEHUIO C  TPAJUIMOHHBIMH  OyMa)KHBIMHU
KapTorpapuuecKuMu METOJaMH.
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9@4)61(‘1’)’!1461—!007)’!14 opoulaemuvlx naxommuwvlx 3emejslb Ha OCHO6€E CO30aHUU npomueo3pPO3UOHHbLX JIECHBIX NOJ0C
HO6020 muna U KOHCMpyKyuu, npumensemvlie npu eempoeoﬁ Ipo3UuU noye.

Knrwouegvle cnosa: nec, 3emenvbHulli yYaACMOK, 3eflenble  caovl, IPdexm, 6emposes 3pPo3us,
J1€eCONO0JIOChbl, NAXOMHbLE 3EMIIU, OP2AHU3AYUA, NABIOHUA, MYNMOBHUK.
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Abstract: The article develops and provides scientific and practical recommendations for ensuring
environmental stabilization of the environment by organizing the effective use of the country's forest fund
lands, as well as increasing the efficiency of irrigated arable land by organizing anti-erosion forest belts of a
new type and design, used in case of wind erosion of soils.
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VpMoOHIap MamIakaTHMH3HMHT MILIMH GOMIMIH, aTpod) MYXHTHHHI GapKapOpIHTHHH
TabMMUHJIAIIHUHT ~ MYXUM  MaHOaM, axoJud TypMyll JapaXXaCMHH Ba  HMKTUCOJIUETHU
PMBOIAHTUPHUIIHUHT aCOCHIl OMHJUIApUAAH OMpH cH(ATHIA MaBKyJIUP. YPMOHIAP MKIHMIa,
aTMocdepara, gapénap Ba OOIIKa CYB XaB3aJIAPUHUHT THAPOJIOTUK Ba TUAporpaduK MIapouTiIapura
MKOOUHN TabCcUp KypcaTaau, TYNPOKIAPHUHI IIaMOJI Ba CYB 3pO3MsUIapUAaH Myxodasza Kuialu.
PecnyOnukamuza MapxkyJ Oynran YpMmoHJap, OKopuaarwiap OuiaH Oup Karopaa, WHCOH
CAJIOMATJIMTMHY TUKJIAIITa, aXOJMHU MaJIlaHUI Ba 3CTETHK TajabJapyuHU KOHIUPUILITA XaM XU3MaT
kunanu. FOkopuaarmiap Ounan OMp Katopa, MaBxKyJ KUIIJIOK XYKaIUTH epiiapd XaM UKTUCOAUET
YUyH, aXOJIMHUHT W)KTUMOUM TYypMYIIM Y4yH KaTTa aMayuid axamusT kacO stanu. lllynnait skaH,
KAMUATHU OYryHTM TE3KOp PHBOXIIAHHMIIM IIAPOUTHIA MaBXyAd YpMOH (OHAM Ba KHUIIJIOK
XY KaJIuru epiaapuad GoiJanaHuil caMapagopIuTHHU OLIUPULTHUHT MaKkOyJ HYIIapuHu Kuaupuo
TOMMII, SIIWJI JapaxT30piiap MaWJOHJIApUHM MYMKHH KaJap KEHraMTUpHII Heruszuja atpod
MYXUTHUHT SKOJIOTUK OapKapOpiUTMHU TabMUHJAIl OVHWMYa WIMUN aMaiuil TaBcHsulap HUILIa0
YUKHII J013ap0 MacanaiapaaH xucobnanaau.byHna MaBxkya anbaHaBuid EHAOIIyBiIap OuinaH Oup
Karopaa reoax6opot TuzuMu (I'AT) TeXHOJOTHsUTapUHU KEHT KYJUIall KaTTa WKOOUN HaTuKanap
Oepaau.

V36exucron Pecnybnukacn WKTHCOAMET Ba MONMS BasMpIMrd Xysypuaarn Kamactp
areHTJIMTMHUHT OepraH pacMHMii MabilyMoTiapura Kaparanpaa, 2023 #wn 1 sHBapb XO0JaTura,
pecriybnuka Oyiinda ypMoH GOHAM epIapuHUHT yMyMu# Maiionun 11738,1 MUHT TeKTapHU, STbHH
MamJlakaT siroHa ep GoHAMHMHT 26,1% wunHM Tamkun stagu.lllynnan aiiHaH YpmoH30piap
srajuiarad maiinonnap sca 3112,2 MUHT TeKTapHU, S’bHU JKaMU YpMOH (GoHU epiaapuau 26,5%unu
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Tamkua 3taau [8]. PecryOnukaMu3 BUIOATIApH KeCUMUAArH OyHIal MabJIyMOTiIap Kyiunaru, 1-

JKaaBajiga KCJITUpuiIagau.

1-xxaBman

V36exncron Pecniy6imkacn BUIOSATIAPH KeCHMH/IA YPMOH (DOHIH epJIapuHH
takeumaannmm ( 2023 iina 01.01 ra)

Vymuit ep Ilynnan, YPMOH30pJ'I“apHI/I
Ne Bunosrnap MalJJOHU, MAHT YpMoH3opnap, yMyMHH
Maiiongaru
ra MHUHT ra vy, %
1 Kopakounmorrcron Pecrybnukacu 6462,6 966,5 15,0
2 AHIKOH 11,0 1,6 14,5
3 Byxopo 562,7 324,6 57,7
4 Kuzzax 275,2 128,4 46,7
5 Kamkanapé 326,9 135,8 41,5
6 Hasouit 2903,4 1269,4 43,7
7 Hamanran 152,4 17,8 11,7
8 Camapkanj 56,3 7,7 13,7
9 Cupnapé 9,7 1,5 15,4
10 Cypxonnapé 299,1 1579 52,8
11 TomkeHT 580,1 70,3 12,1
12 Daprona 19,2 7,1 37,0
13 Xopasm 79,5 23,6 29,7
Pecnybnmka 6yiinua 11738,1 3112,2 26,5

*
KanmacTp arertnuru MabiaymoTiapu acocuaa Myaumadiap Xucod kurodbnapu

Japxakukar, 1-)xagBangaru MabIyMOTJIapAaH KYpUHAAUKHU, YPMOHJIAPHUHT YMYMHUI YPMOH
(dboHIM eprapuaaru yayuu BuiIosTiap oyiuda typaudanup. Arapaa Oy byxopo Bunosituna 57,7%
Hu, Cypxonnmapé Bunoatuga -52,8, JKuzzax BunosTuma-46,7%mapHu TamKuin dSTraH OyJca,
Hamanran Bunosituma-11,7%, Tomkent Bunosituga-12,1%, Camapkana BHIOATHIA 0y-
13,7%napHu TaAIIKWUII 3Tajd, X0JI0C. YIIOY MabIyMOTIap UKJIMMHU KECKUH KOHTHHEHTAJ, KypyK Ba ,
aifHuKca, &3 OMapM Jkasupama MCCHK XapopaT Ky3aTWIaguraH Y36ekucToH Pecry6imkacuma
YPMOHYMIIMKHYU PUBOXKIAHTUPUIL, SIIIWI JapaXT30pjapHU KEHTaUTHpHILI OYT'YHTH KyH/la KaHYaJIHK
3apyp 2KaHJIWTUHU siHa Oup Kappa TacauKiIanau.

VpMon (oumu eprnapu, Y3IapUHUHT TabMMi TAKCHMIIAHWII MHHTAKACHTa Kapa, acocaH, 4
Typra OYIMHaIU: Yy MUHTaKacuaaru YpMoH epijiapy, TOFOJIIM MUHTaKacuaaru YpMoH epiiapH, TOF
MUHTaKacuJaru ypMOH €pilapu Ba Jap€ KUPFOKJIapuiaru ypMoH epnapu [6,7]. Mabsnymornapaasn
KYpUHAIUKH, I0yJapJaH 4yl  MHUHTaKacugaru YpMoOH epiapu OyTyH YpMoH ¢GoHAU ep
MalJOHIapUHUHT fespiu 85,0 %uHu Tamkui 3taau. by MmabiymMoTiiap MybTaguil MUHTaKala, SbHU
OJIaMJIADHUHT MHTEHCHUB Xa€T-paonusTu OuiiaH OOFIMK MUHTAaKalapAard YpMoH (GoHAM epiapujia
Typau (yHKIIMOHAJ YPMOH MaiiIOHJIapUHU KYTaWTUPHUII 3apypJIMTHHM KypcaTaau. by aca, cy3cus,
SKOJIOTMK MYXWTHH OapKapOpjUTMHU TabMMHJIAIAA, axXxOJUHU TYpMYII MaJaHUSATHHH TyOaaH
AXIIWIANA, XyAyAJapaard MapxyA HMKIMMHHA MYbTaWIAIITHPUINAA alOXUAAa YpPUH TyTaau
[4,7]. Ily HykTam HasapiaH xaM Y36exucron Pecrmy6mmkacu Ilpesmmentuumar 2021 fimm 30
nexkabpnaru [I®-46-con “Pecnybnukana KyKanaM3opialITHPUII HIUIAPUHU KaJaJIallTHPUILL,
napaxTiap MyxodasacMHU sHaja camMapajid TallKWI 3TUII 4opa-TaAOupiapu TYFpucHla TH
@dapmonura OuHOaH, OYryHTM KyHAa OyTyH MamilakaT MUKECHAA SN JapaxT30piapHH
KYITaUTHpUIITra KapaTwirad, Maxcyc “fmmi nolnxa” yMyMMWUINNA JOMMXAaHU aMmalira OLIAPUIITa
kupummiarad. Jlolinxa nqoupacuaa SsKMH HWUIap M4Ma KyWHJaru MacajajapHy Xajl KWINOI Ky3za
TyTAnaau [2]:
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JapaxTIapHU  OKWII  Ba  TMapBapuUIialll  COXAaCHHUHT  OOMIKapyB  TU3MMHHU
TaKOMMWLIALITUPHILL

WIMHA €HIONIYBIIAP acOCUAA XYAYIJIAPHUHT TYMPOK- MKJIUM Ba OOIIKA XYCYCHSITIAPHHH
aHMKJIaIlra KapaTHiral TaAKUKOT Ba TaXJIWJUIAPHU amalira OLIMPHILI XaMJa OyHHUHT HaTHXacuja
XyAyU1ap KecuMua peciyoirka siroHa YpMOH XapUTACHHU Talépal;

Ky4aTXOHaJlap COHMHM KYMaWTUPUIL, TYHOPOK YHYMIOPJIMUTMHU XucoOra ojiraH XoJjjaa
XyJyAJIap UKJIMMUATA MOC XOPXKUM MaH3apalid JapaxTiapHu MaXaJUTUIal THPHUI;

Xyanyaiapaa ‘st Ooraap” Ba “SIIHI KaMoaT MapKiapy’ HUA TAlTKUIT ATHIIL,

JapaxTIapHu CYFOPUII TH3UMUHU KalTa KYpuO YMKHIN, YHHHT caMapaid (aoausiTHHH
TabMHHJIALL;

xap OMp AapaxTHM MapBapHIUIAIl YYyH Machyl Oymagurad maxciapHu Oenruiami, Oy
O6opana wirop parOaTIaHTUPUII MEXaHU3MIIAPUHU KEHT KOPUH STHUIL;

JapaxTIapHU IIAKACTIAHTHPTaHIUK Ba HOOyJ KWITAHIMK YyYyH >KaBOOTapiIUKHH
Ky4YaluTUPHILL, Ma3Kyp WYHAIUIIIA )KaMOATYWIIMK HA30PATUHU Ky4YauTUPHILL.

KOxopuna Kaiin KWJIMHraniaap pecnyOnukana YpMOHYMIMKHU PUBOKIIAHTUPHIILL, KyMJIaaaH,
ypMoH douau eprapunaH QolgalaHUIl CcaMapaJopIUTHHHU OLIMPHILNTa KapaTWiraH aoi3ap0
Macayanap O0ynu0, ynapHU Xajn Kwinil Oyiinua coxala aHMK pexanap Oenrwianrad. JKymianas,
dapmonra Ounoan, 2022-2024 ¥uiap mobaitHuaa pecmyOnuka Oyiinua sxamu 1278,2 rekrap,
xycycaH, Outrra TomkeHt Bmimostuma 116,6 Tekrap “smmn OOFIap ’TAIKWI STHIAAH. YIIOY
Hunnapna, Oynapaan Tamkapu, MamiakaT Oyitnda xamu 1082,34 rexrap maiiloH1a SHTUAAH ST
)KamoaT MapKJIapu TAIIKWI TUIATU, PECIyOJMKAaHUHT KaTOp MabMypuil TyMaHJIapuaaru MaBxXKy/.l
MaJaHUT Ba UCTUPOXAT OOFIapy HETU3UA XaM “‘SIIWIT )KaMoaT MapKJIapy’ HH TAIIKUI STHII Ky3/a
TYTHJITaH.

ynu Kaiia KWIMII 3apypKH, IOKOpUAA bTUPO(] OSTWIraH macajajliapHU IHKOOHMM Xai
KWINII MaKcaauja MaMJjakaTJard MaBxKyj WIMHUN Ba JIOWMXalall TAIKWIOTIapu OYTyHTH KyHJa
KaTop MIUIapHU amanra omupMokianap. Kymnaman, “SAmmn noinxa” nolduxanam TalIKAIOTH
TOMOHUJAH ‘S Oofimap” Ba “SINIMIT JKaMoaT MapKiIapu HU TalIKWJ JTHUINTA OWJ MaxcCyc
JolMxanap SpaTWIMOKAAa Ba yJIapHHU >KOWlapja amalira OIIMPUIN OYyinuya TEeTUIUId UILIap
OoaxxapuiMokaa. bynna ynapra, aifHukca, reorpagux ax6opot tuzumu (I'AT) TexHomorusnapunu
Kyanam skyaa kyn kenmoknaa. AT texnomorusinapu, Oy-reoda3oBuii MabIyMOTJIApHHU TYTLIAII,
OOIIKApWIll Ba TacBUpJAIra MYJDKaJUIAaHTaH KOMITBIOTEp TH3UMU OYnuO, yHIA MasKyp
MabJIyMOTJIApHU BOKea, Xoauca, paonust €ku yHaaru tadcuioTiap Ounan Oupra yIapHUHT Kaepa
MaBXKyJl SKaHJIUTUHM TacBUpJap, KaJBaUlap OPKAJIW aKC ATTUPHUII MYMKHH. XO3UPTrH KyHJa
ax0opOoT TU3MMHHUHT ymIOy OYIMMH >KaJal cypbariap OunmaH ycub OopuiM HaTHXacuga y
Ha(akaT TEXHUK coxaiap/a, Oaakyu XaéTUMHU3HUHT TP MOKTUMOUI coXalapuaa XaM KyJlaH o
kemuamokaa  [9]. [y skymmaman YpMOH Ba  KHIUIOK — XyKanrd — coxamapuma AT
TEXHOJIOTHSUTAPUJIAH  €pJIapHU  MOHHMTOPUHT KWJIUII, YCHUMIIMKJIAPHUHT BETETAllMs JIaBpUHH
MOHHUTOPHHT KHJIUII Ba OOIIKa jkapa€HIIapHHM Ky3aTHINJa KeHT ¢oiinanaHui MyMKuUH. byHmaii
TeXHONOTHsAAaH GoiaTanral XoJa WIUIAaHTaH JIOWWXAJIapHW aMajra OIIMPHIN SKUH Huuiap
nyua MaMJIaKkaTAaru MaBxyJl axoJiy sIliall TyHKTIapUHH KYyKaJaM30pJIallTUPHUIIIA KaTTa aMallui
axamusrra sra Oynamau.

['AT texHomorusiiapu Owian Oup KatopAa macodagaH 30HIJIANT TEXHOJOTHUSIIAPH XaM
SKWHJIAPHUHT COFJIOMJIMTH, TapasuTIApHUHT TapKAIHIIHA, 3apapHUHT KYTAWWIIN, XOCHIIOPIIUK
UMKOHUSTIIADM Ba TYNPOK M[IAPOWTIAPUHHU aHUKIAIAa Karra é&paam Oepaau. Maxcynor
Opokepiapu XaMm (QepMepiapHUHT HWNUIA0 YHUKApHII MaxXxCyJIOoTiapu OWjaH KU3WKAIH, YyHKH
yIapHUHT cU(aTH Ba MUKJIOpU Oapya MaxXCyJIOTIAPHUHT jKaXOH 0030pUIard HapXuHU OCeNTHIaANIH.
MabiaymMku, YpMOHJIApHHM cakjaml Ba yihapiaH Oapkapop GdoWgamaHumga gapaxTiapHUHT
COFJIOMJIITUHY MOHHUTOPHHT KWJIHII XaM JKyAa >KHIIUM Macana xucoOiaHaau. AWpUM Typaaru
KamMEO JapaxT TypJapuHU JOap€ KUPFOKJIapUaa KaMaluImw, cosi OepajuraH JaapaxTIapHUHT
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HYKOTUITUIIN XaM/Ia HHCOHUST Ba KaMUSTHUHT OOIIKa cajnOuii xapakaTiapu Tydaiian 3apapiaHral
YPMOHJIapHU MOHMTOPHUHI KWIHMII YiapjaaH (oiifananumra ouJ 3apypuil KOHyH-Kouzajnap Ba
XUMOSI KHJIUII peKalapUHNA WIUIA0 YMKHII OYHrYa TaaOUpIapHu KydaUTHUPHINTA OO0 KEIMOKIA.
AitHaH MacodaaH 30HUIaIl MaTepuallIapy 0apKapop pUBOMKIIAHHIL, OMOXUIMA-XUIUIUK, €p TY3HIL
Ba €p KaJacTpH, YPMOHJIAPHU KalTa THUKJIAHWILIH, THXKOPAT MUUIApHAA, KUPFOK Ba JapénapHu
caxJianl, OMO(pU3MK MOHUTOPUHI Ba OOlIKa aTpod MyXUTra OMJ MacalajJapHU XaJl 3TUIIJA KEHT
kyutanunaau[10].

YpMoH Guman Gup KaTopa KHIUIOK Xy KATUTH epapuaaH (hoiIanaHuin caMapagopIuriHy
OLIMPUII TU3UMHUIA SKHH JalaTapuHU MyX0(]a3aJoBuM MXO0Ta JapaxT30pJIapHHU KalTa THKJIAIL,
yJIapHU SHCUAAaH Oapro 3THIL, KypWwIMII MaTepuaiiapu cudatuna Qoiinananumra spoxiu Te3
YCyBUM JapaxTJIapHU SKUIITa aJIOXUAa YbTHOOP KapaTUIl Macallalapy XaM OYr'YHTH KyH/Ia MyXUM
OynMoxaa. MabllyMKH, MX0Ta JapaxT30piapy peciyOJMKaMU3HUHT KY4JId I1aMOJI MUHTaKaltapuaa
Xamla Mypakka0d nanmamadTIM Xyaymaiapuaa (3 Oepaaurad TYNPOKJIApHH IIaMOJI Ba CYB
spo3usIapuiaH Myxodasza KWINII y9yH Y30K WuiiapaaH Oepu TaIlKuia 3THO KeauHraH. Arpap
coxa ojxumiapuHuHr [4,5,7] Oepran MabiyMOT/Iapura KaparaHja, MaMJIaKaTHUHT aCOCUN KHUIIUIOK
XYKaJIUTM MUHTaKacu XUCOOJIaHT'aH CYFOPMIIAJIUraH MUHTAKa 3KUH epiaapuHuHT 15-16% xap Hunu
cyB aposusicura, aespiau 30- 32% mamon sposusicura yupaiiau. by XonaT ukTHCOnuETra Karra
3apap KenTtupaau. XycycaH, ywmOy spo3usuiap cabalbiau CyFOpWIaguraH SKUH MalJoHIapHuaa
TapKajJiraH TYNPOKJIAp YHYMJIOPJIUIMHM TMacaluIIM Ky3aTWiIaau, TYypJAU-TYMaH >KapJMKIiIap,
YHIKOHIap By)XKyAra Kenaau, KUIIOK XYXKaIUK SKHHJIApU Ba axXO0JM MyHKTJIApUHHU TYNPOK Ba KyM
6ocub® kerum xaBhu Tyruiaanu [6]. AiHaH mIyHIal canOwii >kapaéHIIapHH OJITUHHM OJIMII Ba
OapTapad >THII MaKcaJUIapuia pecryOimkana TyIpoK 3po3Hscura Kaply Maxcyc yopa Taadoupiap
MaXMyacu WIDIa0 YWKWITaH Ba Y30K HwwuiapgaH OyEH amanra OmMpUiInO KeIuHTaH. Yoy
TaadupiIap MakKMyacuJa HMXOTa JapaxT30pJIapuHU OapHo ATHII, MapBapUIl KUJIMII Ba CakJall
asoxuza ypuH Tyrrad. OnumiapHUHr Oepral pacMuil MabiyMoTiapura Kaparaiaa [4,6,7] , yTrasx,
XX acpuuHr 90 inanapura kenud pecnyOJMKaHUHT IIyHAAW CyFOpWIIQAMraH MHHTakacuaa 34,6
MUHT T€KTap UX0Ta JapaxT3opiaapu MaBxkyn Oynras. Jlekun, ymoy 90-iminapHuHr oxupura Keauo
OyHJall ©X0Ta YPMOH30pJIapUHH MMapBapuIll KWIHUII Ba CakJIall YUyH XYKaluKiIapJa eTapiau Maliay
Ba MyTaxaccuciapHU Oynmarannuru cabadmu ynapHuHr aespiau 80,0%wunan opturn XX acpHUHT
Oommapura kenub WYk O6Yynu0O kernu. By xonar aifHMKca, TYNPOKJIApPHUHT IIaMOJ 3PO3UACHHU
Kydatupau. JlapxakukaT, OyryHrH KyH TajnabnapujaH Kenud 4YHMKKAH XOJAa TYNpPOKJIapHU
9po3usAaH Myxo(daza KWIMII Makcajulapujia IIaMoJl 3PO3UsACUIa Kaplld SHIM TUIJArd UXoTa
JapaxT30pJapyuHu TAUIKWI ATHIL, apBapUIl KWIKII Ba CaKJall YPMOHUMIMK COXAacH KOpXOHalapu
KyH TApTHOMHHHT sHAa MYyXHM MacalajapiaH Oupura aimaHMokma. XycycaH, Y36eKHCTOH
Pecny6ukacu Basupnap Maxkamacuaunar 2021 iinn 14 monmaru 442 con “Ypmon GoHmu epiapu
Ba CYFOpWJIQJIUTaH epiapjAaH caMapaiu (oiiganaHum xamjaa €roybon MaxcysoTiap €TUIITHPHIL
X@KMUHU sfHaJa Kynailtupuin yopa TaaOupnapu Tyrpucuaa’ru Kapopura OuHoan pecnyOnuka
oyitnua 2022-2030 imutap mMoOaiiHMIA CYFOPUIIAJUTAaH €pJapHUHT IaMOJI 3pO3MsICUra KapIlu
Xamjia CyB XY>KalIuru oObEeKTIapUHU KyM OOCHIINIra Kaplly MX0Ta JapaxT30piapuHu 0apro 3THII
Ba PEKOHCTPYKIMS KUIMIIHUHT MaH3WIUIM AaCTypu KOOyJl KWIMHTaH. YHra OMHOaH, pecrmyOiuKa
oyiimua 2030 imnra xkamap xamu 26200,0 rektap, €kum, MacanaH, TOIMIKEHT BWJIOSTH Oyiuda
1860,0 rexrap, Hamanran Bunostu Oyiinya sca 1940,0 rextap uxoTa JapaxT30pJIapUHU SIPATHII
Ky3aa tytwirad. bynapnan tamkapu, 2022-2026 vinmnapaa ypMoH (GOHIU epiapuaa  pecrmyoiika
6yitnua >xamu 8876,0 rexrap, mry xymianad, outra TomkeHnT Bunodaruaa 916,0 rekrap mnaBioHHUS
Ba OOIIKa Te3 YCyBUM JapaxTiaapHH KUl ky3aa Tyrunrad [3]. Hlymap Ounan 6up Karopaa, TyMaH
XOKMMIIMKJIApU 3axupacujiard €p MaiAoHIapuia, KUIUIOK XY)KaJUIW SKUHJIApU JKWIraH ep
MalJoHJIapy YeTiapuja, UCTUPOXAT OOFIapuaa, axojiM siail MyHKTIapuja, Japé€ KUpFrok OViiu
MHUHTaKacu Myxo(asza 3onamapuna 2022-2024 iiuamap JaBoMuga pecrnyoOiauka Oyitmua kamu
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14518,0 rexrap, mynnan 2022 imina 3604,0 rexrap, 2023 itunna 4863,0 rexrap Ba 2024 iunna
5961,0 rexTap ep MaljoHIapyra MaBJIOHKS Ba OOIIKA TE3 YCYBYM JapaxTiiap dKUII Ky3/1a TYTHIITaH.
benrunanran Basudanapuun Oaxkapum ydyH sHa ymoOy “Smmn noiinxa” WHCTUTYTH
TOMOHUJAH KUIUIOK XY>KAJIUTU €pilapya UX0Ta JapaxT30pJapyuHU TALIKWI 3TULITA JOUP Maxcyc
Jonuxangap uMnuad YMKWIMOKIA. YOy sipaTwiaéTraH JoWuxajnapla MXOTa JapaxT30pJIapUHUHT
OYryHI'M KyHra MOC KOHCTPYKUHUSJIApW, JapaxTiap TypjlapH, yjaap srajulaiiiuran MaijoHiap,
JapaxTiap ypracujaru macodanap, IMIYHUHTIEK, UX0Ta JapaxT30piapuaaH amainuil (oiiganiaHuml
Oyiinya aHUK acocllaHTaH TaBcusyiap OepwiradH. byHnail umia® 4ukKuirad Ba amManmuéIra TaBCHS
KUJIMHAETTaH JIOWMXAJTapHHU YPraHUIl acoCHIa KYpHUIl MyMKHHKH, UXOTa JapaxT30pjapuHu ymoy
JapaxTiap TypJiapy Ba ymyamiapu Oyiinua >KOMIaITHPUII Kelaxakaa sIXiu camapa Oepanu. ['an
LIYHJAaK{, SHIUJAaH MOUIa0 YMKWIaéTraH MXoTa JapaxT30pJIapMHUHI KOHCTPYKLMsUIApHa acocaH
TYT, IaBJIOHUA KaOu JapaxTIapHU KHII TaBCUS KWIMHraH. TyT JapaXxTH BoOsira eTraHuaH KeHuH
VHUHT Oapriapuiad Huil naBoMuaa 2 MapTa UNak KypTHHH OOKuiga (oiiamaHuica, MaBIOHUS
JapaxTH Bosra eTud éroy cudaruga KecwiraHuaaH KeHuH YHUHT TaruJaH KaiTtagaH 3-4 Ta KMYUK
napaxTiiap ycuO 4YMKagW, YHU KaWTagaH dKAO YUKW Talad KUJIMHMAWIW, KaiTa YHUO YMKKaH
KHYUK JapaxTiiap Te3 pUBOKIAHUO KeTaau Ba TEe3NMK/a Aajanap XUMOSCUHU TabMUHIIAH TN,
OnuHran pacMuil MabliyMOTJIapra Kaparaijaa, pecrnyOjukaga KEeHMHIM WWJUIapu HXO0Ta
JIapaxT30pjapyuHu  SHTHUAAH TAlIKWI 3TULI cyphaTiapu Te3 ycubd Oopmokna. bynu kyiunaru, 2-
’Ka/iBaJl MabJIyMOTJIapu siHA Oup Kappa sIKKOJ TaCAUKIAiIu.
2 — KaaBall
Pecny0simka BujioAiT/Iapu 0yiinya AHIMAAH IKHIITAH MX0TAa YPMOH NOJ0CAJAPUHHUHT ep
MaliIOHJIapH TYFPUCHA MABJIYMOTJIAp

2023 finnma
Ne Bunostiiap 2018it 20193t 20203 2023 | 2018 finwara
nucOaram,
+, -
1 Kopaxomosucron 50,0 260,0 210,0 250,0 +200,0
PecmyGnnkacu
2 AHINXOH 0 145,0 95,0 140,0 +140,0
3 Byxopo 50,0 250,0 220,0 220,0 +170,0
4 Kuszax 50,3 225,0 180,0 200,0 +149,7
5 Kamkanapé 100,3 224.8 205,7 200,0 +99,7
6 Hasownii 0 200,0 95,4 200,0 +200,0
7 Hamauran 0 100,0 115,0 140,0 +140,0
8 Camapkana 0 220,0 100,0 412,0 +412,0
9 CypxoHgapé 50,0 220,0 135,0 220,0 +170,0
10 Cupnapé 50,0 140,0 155,0 200,0 +150,0
11 TomKeHT 50,0 210,0 145,0 240,0 +190,0
12 daproHa 49 8 225,2 240,0 200,0 +150,2
13 Xopazm 50,0 75,0 125,0 200,0 +150,0
PecrryOnvika OYiinua 500,4 2495,0 2020,1 2812,0 +2311,6

St 10Mnxa” MHCTHTY THHUHT MablyMOTJIApH aCOCHIA Ty3HIITaH

2 — KajJBangard MabIyMOTIapAaH SKKOJ KYpUHAIUKW, KEHUHTH HUIUTapu TYNPOKJIAPHUHT
11aMoJ1 APO3UsACHra KapIid Kypaiu cudaruia anoxuaa 3bTUpod STUIATUTaH YPMOH METHOpPaTHB
TaalOupiapra, XycycaH, Jajajap UYeKKajJapura MxoTa JapaxTiap MOJOCATApHUHM KaWTa TaIlKuI
ATHUIITa MyXUM 3bTHOOp Oepunmoraa. XKymnagan, 2018 iminan 6omiad nxora gapaxT30pIapuHA
SHTHJIaH, MaxCyC peka acocuja SpaTull MIUIapu OomuiaHraH O0ynu0, ymoOy Hwiga Mamiakar
oyiinya 500,4 rextap MailloHAAa CYFOpPWJIAJUTaH DSKUH €plIapuHM Myxoda3aloBud  LIyHJal
napaxt3opiaap spatwirad. 2019 ifiungan 6omad ynapHuHr Maigonnapunu 2018 iiunra HucOaTan
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4,0 -4,5 Oapobapra omMpHINra SPULIMITAH Ba Xap Hwim ypraya 2,4-2,8 MUHT TeKTapra
eTKa3WwiIran. Arapna pecnyonuka Oyinda xap wniau ypradya 2,4-2,5 MUHT TeKTapJlaH UXxoTa YPMOH
noJjiocanapu sparuianuran Oynca ky3ga tyrtwiran 2030 iwira 6opu0 3po3us Xyqayulapuaaru
CYFOpPHJIAIUTaH SKUH MaWJOHJApUHUHT Oapyacu MXOTa YPMOH MoJiocanapu OujiaH Tyna Kampad
ONMHAIU. SIKMH Kelakak[ga yjapAa SKWITaH TYT JapaxTJIApUHUHT OapriiapujaH UMaK KypTHHH
Ookumaa Tyna QoiinanaHuica, oaauid Xucod KUToOIapra Kaparasaa, peciyoymka oyitnya OyryHru
KyHJIa €TUIITHPHUIAETTaH MIUIAHUHT MHUKIOpUTa Kaparanjga Jespian 6 6apobap Kyn muiuia XoM-
amécMHU eTKa3uIl MMKOHMSTHU sipaTwianu. bynmail mxorta mapaxtinapunu Oaprmo 3Tuil OuiiaH
OornuK snoitnxanapau unuamga xam AT TexHojorusmapuaan KeHr MUKEcaa GorganaHum BaKkT
Ba MeXHAT cappuHH TyOJaH KaMalTHUpHUIITa UMKOH Oepaiu.

OnguHru gaBpiapna, Xycycas, yrra, XX acpaunr 60 iwniapuaa OyHER KWIMHTAH UXOTa
VPMOH30pJIApUHUHT TapKuOUaa Typiu Japaxtiap, KymiaJaH, Tepak, HIyMTOJ, Kaiparou, >Kuiiaa
kabu mapaxtnap SkuiraH [7]. ByryHru KyHaa SHTUAAH TallKWI STHIAETTaH HMXOTA30pJIApHUHT
ACOCHHH 3Ca TYT JapaxT TALIKWI 3TMOKIA. by X0naTHM ypraHuil IIyHU KypCaTaauKu, OJAUHIApU
VpMOH monocanapu GakaTruHa JalalapHH I[IaMoJgaH Myxodasaiall poJMHUTHHA yTaraH Oyiica,
SHAUIUKIA OyHIall YPMOH30p mojiocanapu XaMm Myxodasza poiauHu yTaiau, xaM KUIUIOK aXOJIUCU
TOMOHHJIaH UMAaK KypTHHH TYT Oapriapu OniaH OOKHIIHHM KEHT Wyira Kyhuira MKoH Oepaau. by
sca, ¥3 HaBOATHAA, CYFOPIIIAUTaH dKUH eplapuaan (oiganaHuil caMapaJopiuriHi  OLIUPHUIITA
UMKOH Oepamu. AMMO IIYHH BIAiJ BIWJIMIN XKOW3KH, JKWITAH TYT KydaTlapuHu OeiruiaHraH
arpoTexXHUK TaaOupiapra Kapald y3 BaKTHa HapBapHUIl KUIUII HIIapUra XaM KaTTa axaMusT
Oepum 3apyp. bynna, ymoy xynynnapaa ¢aonusr opuraérran ¢pepMep Ba IeXKOH XY KaTHKIapura
KaTTa MabCyNMAT IOKIaHaau. JlapaxTiap y3 BakTHAA CyFOpuica, SXIIW NapBapHIl KWIMHCA, YCHUII
JIaBpuaa TYpAM dYOopBa MoJUIapuIaH Myxodasza KHIMHCArMHA >3pTara KyTHJIQIuraH caMapara
SPULIMII MYMKHUH.

Oxopuaa omub® OopwiraH TAaIKHKOTIAp acocHIa KHCKaua Xynoca KHUJIUII MYMKHHKH,
JaBiaT JacTyplapyd Ba pexamapuaa Ky3ga TyTwirad Basudamapuu  OGaxapum, [AT-
TEXHOJIOTUSUIAPUHYU KYJJIaraH XoJija HWIUIad YMKWITaH JOWMXalapHM amaluérra Tyna TaJl0uK
ATHII, pekana OeNTUiaHTaH TapTHOa Ba XaXmiapla UX0oTa JapaxTiapH MoJjocalapuHU BYKYAra
KEJITUPULI, CY3CU3, CYFOPWJIAIUIaH OSKWUH MaWJOHJIApUHU IIAMOJ DSPO3MIACHUAAH  CaMapayd
Myxoda3za KHIUIITa, SKUH UCTHKO01a YpMOH (GoHAM eprapuaaH GoiianaHull caMapagopIuruHu
OIIUPHIITA, ITYHUHTJIEK, SHT aCOCUUCH, MaBKYJ] MypaKKad dKOJIOTHK MyXUTHH SIIHII JapaxT3opiaap
épaamuia OMpMyHUa SXIIUIIAIITA 3apYPHUH MApT-IIAPOUT IpaTay.
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CONTENTS OF OROHHYDROGRAPHIC MAPS IMPORTANT FOR
AGRICULTURE AND METHODS OF THEIR COMPILATION

Abstract: The content of relief and hydrological maps important for agriculture (farming and animal

husbandry) and methods of their creation are explained in the article.
Key words: relyef, hydrography, map, topographic map, hypsometric map, atlas.

Qishloq xo‘jaligi uchun relyef, gidrografiya, tuproq, o‘simlik va iqlimni baholash xaritalari
birinchi darajali ahamiyatga ega.

Ushbu magqolada qishloq xo‘jaligi uchun muhim bo‘lgan relyef va gidrologik xaritalarini
mazmuni va ularni tuzish usullari yoritilgan.

Relyef joyning tabiiy-geografik elementlari orasida eng muhim hisoblanadi. Joyning
relyefiga qarab, shu yerdagi boshqa ob’ektlarning joylanishini, harakterini va boshqa ko‘pgina
xususiyatlarini aniglash mumkin. Har bir joyning yer osti va yer usti suvlari rejimi, o‘simligi,
tuprog‘i hamda iqlimi ko*p jihatdan shu joyning relyefiga bog‘liq bo‘ladi.
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Har qganday qurilish ishlarida (transport, gidrotexnika, sanoat va kommunal xo‘jalik
inshootlarida va h.k.) joy relyefini bilish kerak bo‘ladi. Qishloq xo‘jalik ishlarida xam relyefning
roli kattadir. Umuman hududdan optimal foydalanishi uchun olib boriladigan har ganday ilmiy va
amaliy ishlarda relyefni bilish zarurdir. Bu ishlarda topografik xaritalardan keng foydalaniladi.
Shuning uchun ham topografik xaritalarda relyefni ilmiy asosda aniq va mukammal tasvirlash katta
ahamiyatga egadir.

Qishloq xo°jalik atlaslarida relyefni tasvirlash uchun odatda gipsometrik xaritalar beriladi,
ularda quruglik usti relyefi gorizontallar bilan tasvirlanadi. Malumki, gorizontal deb bir xil
balandlikka ega bo‘lgan nuqtalarni tutashtiruvchi chiziqqa aytiladi. Gorizontalni izogips ham
deyiladi. Quruglik balandligi shkalasining pog‘onalari va ularni ranglari tog‘li hududlarda
yetishtiriladigan qishloq xo‘jaligi ekinlarining balandlik shkalasi bilan bog‘liq bo‘lishi kerak.

Gipsometrik xaritalarda gorizontallar va gatlamli rang berish bilan bir gatorda harakterli
balandliklar, botiglar, chuqurliklar, suv sathining balandliklari va h.k yozib qo‘yiladi. Relyef haqida
ancha to‘liq tasavvur hosil gilish uchun ushbu xaritalarda yana shtrixovka yoki soya nurlar
(otmivka) beriladi.

Ocrta va yirik masshtabli gipsometrik kartalarda sug‘orish va sug‘orishda foydalaniladigan
daryo va ko‘llarnig to‘yinish manbai bo‘lgan qorli maydonlarni va muzliklarni ko‘rsatish juda
muhimdir.

SHARTLI BELGILAR
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1-rasm. Nugtalar usulida ishlangakn xaritalarda relef tasvirlangan xaritalardan namunalar:
a) qatlamli bo‘yash bilan gorizontalar; 6) gorizontallarsiz qatlamli bo‘yash; B) otmivka usuli bilan
qatlamli bo‘yash; r)gorizontallar

Mexanizatsiyalash va mashinalarni qo‘llash uchun nishabliklarni yoki joyni parchalanganlik
darajasini, yonbag‘irlarni yo‘nalishi va uning qiyaligini va boshqa morfometrik ma’lumotlarni
ko‘rsatish katta ahamiyatga ega. Relyefni parchalanganlik darajasi mexanizatsiyalash, sug‘orish va
sug‘orishni tashkil etishda katta qiyinchiliklar tug‘diradi. Relyefning parchalanganligi qishloq
xo‘jaligida u yoki bu mashinalardan foydalanishni belgilaydi. Masalan, tekis relyef traktorlar,
kombaynlar va boshga zamonaviy mashinalardan foydalanishga imkon beradi, ayni paytda tog‘li
rayonlarda hozirgi paytgacha primitiv qishloq xo‘jaligi qurollari (asboblardan) foydalaniladi.
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Qishloq xo‘jalik atlaslarida beriladigan gipsometrik xaritalarda jarliklarni, karst hodisalarini,
muzlik relyef shakllari goldiglarni (muz jari, muzlik yorliglari, gazilma muzliklar va h.k.),
harsanglarni, toshloglarni tarqalish rayonlarini ko‘rsatish magsadga muvofiqdir. Relyefni ushbu
elementlari gipsometrik fonda har xil belgilar va areallar bilan ko‘rsatilishi mumkin.

Relyef xaritalariga qo‘shimcha qilib to‘rtlamchi davr yotqiziqlari xaritasini berish maqsadga
muvofiq bo‘lar edi.

Qishloq xo‘jaligi ishlab chiqarishda yer usti va yer osti suvlari juda katta rol o‘ynaydi va
shuning uchun ular gishloq xo‘jaligi xaritalarida batafsil ko‘rsatiladi. Daryo va ko‘llar gishloq
xo‘jaligi yuklarini tashish uchun transport arteriyalari sifatida ishlatiladi. Qurg‘oqchil rayonlarda,
daryolar, ko‘llar va yer osti suvlari sug‘orish va sug‘orishda foydalanish uchun foydalaniladi. Suv
bosish natijasida daryoga tutash hududlarda hosil bo‘ladigan daryo o‘zanlari sabzavotchilik va sut-
go‘sht chorvachiligi uchun foydalaniladi.

Suv resurslari aholini suv bilan ta’minlashda, chorvachilikni ichimlik suvi bilan
ta’minlashda kattab rol o‘ynaydi, shuningdek, hayvonlarni va o‘simlik organizimlarini yashashi
uchun qulay muhit hisoblanadi.

Botqoqlashgan rayonlarda daryolar quritish uchun foydalaniladi. Aholiga xizmat ko‘rsatish
uchun daryo va ko‘llarda gidroelektrostansiyalar quriladi.

Qishloq xo¢jaligi atlaslarida maxsus gidrologik xaritalarni joylashtirish mumkin, ularda eng
katta to‘liglik bilan daryolar va ko‘llar, sug‘orish va kema gatnovi mumkin bo‘lgan kanallar,
hovuzlar va suv omborlari, mineral buloglar, gurunt (yer osti) suvlari, quduglar botqogliklar va
boshqa gidrografiyaga oid ob’ektlar katta aniqlikda ko‘rsatiladi. Bunagangi xaritalarda fonli
bo‘yash bilan sug‘orish, drenaj (quritish) va sug‘orishga muhtoj rayonlarni ko‘rsatish tavsiya
etiladi.

Atlaslarda, shuningdek, havazalarning va suvayrig‘ichlarning chegaralari ko‘rsatilgan suv
havzalarining maxsus xaritalari ham bo‘lishi mumkin. Bunday xaritalarda fonli bo‘yashi bilan yirik
daryo tizimlari va dengizlarning havzalari ajraladi. Bunga o‘xshash xaritalar qishloq xo‘jaligi organ
mutaxasislariga suv xo‘jaligi bo‘yicha ishlarini amalga oshirishga yordam beradi.

Maxsus gidrografik yoki gipsometirik xaritalarda daryo va ko‘llar muzlashi va muzdan holi
bo‘lishi  sanalarini, wularni transport uchun, sug‘orishi va sug‘orishda foydalanish,
gidroelektrostansiyalar qurulishi va boshqalarda foydalanilishini ko‘rsatish kerak.

Qishloq xo‘jaligi atlaslarida va alohida xaritalarda yer osti va suvlarning turgan satxini va
ularni minerallashuv darajasini batafsil ko‘rsatish zarur, bu esa o‘z navbatida qgishloq xo‘jaligi
o‘simliklarini joylashuv xususiyatlarini belgilaydi.

Yer osti suvlarining yer betiga yagin turish sathi yerga chuqur Kirib boradigan sistemaga ega
ekinlarni yetishtirish uchun noqulay sharoitlarni yaratadi. Grunt suvlariga yaqin turgan bog‘lar
nobud bo‘lishni boshlaydi. Yozgi jazirama vaqtida kuchli parlanish oqibatida yer yuzasiga suv va
tuproqni sho‘rlantiruvchi suv bilan birga tuzlar ko‘tariladi. Suv va tuproqning sho‘rlanishi madaniy
o‘simliklarni mollarning boqishni imkonsiz giladi. Ushbu nuqtai nazardan kelib chigib gishloq
xo‘jalik xaritalarida chuchuk va sho‘rlangan ko‘llar alohida ko‘rsatilishi kerak. Qurg‘oqchil
rayonlarning qishloq xo‘jalik xaritalarida quduqlar, manbalar, kyarizlar (O‘rta Osiyoda) va h.k. lar
ko‘rsatiladi.
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Kirish. Respublika qishloq xo‘jaligi tarmoqlar tarkibiga nazar solsak mintagalarning
iglim, yer-suv, tuproq va mehnat resurslari hamda xalgning asrlar davomida to‘plangan
dehgonchilik madaniyati negizida, donchilik, paxtachilik kabi tarmoglar rivojlangan. Shu
bilan birga sholichilik, bog‘dorchilik, sabzavotchilik, chorvachilik sohalari ham yetarli
darajada yaxshi yo‘lga qo‘yilgan.

Shu nugqtai nazardan, sholichilik viloyatida qishloq xo‘jaligi iqtisodiyotini rivojlantirishda
yuqori darajali ahamiyatga egadir. 2023 yil ma’lumotldariga ko‘ra viloyat bo‘yicha umumiy
sug‘oriladigan yer resurslari 267,6 ming gektarni tashkil etadi.

Viloyat yer fondida ekin maydonlarining cheklanganligini hisobga olsak, uning tarkibida
0°‘sib borayotgan aholi ehtiyojlarini qondirish uchun ozig-ovgat mahsulotlarini yetishtiriladigan ekin
maydonlarini ko‘paytirish va yerlardan intensiv foydalanish hozirgi kunning dolzarb masalalaridan
hisoblanadi.

Asosiy qism. Xorazm viloyatida sholichilikni ogilona joylashtirishda igtisodiy - ijtimoiy
omillar, jumladan ishlab chigarish kuchlarining rivojlanganligi va mehnat resurslarining miqgdori,
tarkib, sifat ko‘rsatkichlari, ichki bozorning shakllanganligi hamda boshqgalarni kiritish mumkin.
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Shu bilan birga viloyat sholichilik tarmoqlari turlicha mehnat sig‘imiga egaligi, uning
transport va yuk tashish sharoitlari hamda sholi ekinlarini oqilona joylashtirishda o‘ziga x0s
xususiyatlarni belgilab beradi [2].

Aholini ozig-ovgat, chorvachilikni yem-xashak bilan ta’minlashda qadimiy qishloq
x0‘jaligining muhim tarmoqlaridan biri hisoblangan sholichilik, respublikamizning deyarli barcha
viloyatlariga keng targalgan [5]. Jumladan Qoraqalpog‘iston Respublikasi, Xorazm, Buxoro,
Navoiy, Surxondaryo, Jizzax, Sirdaryo, Toshkent, Farg‘ona, Andijon va Namangan viloyatlarida
sholi ekinlari yetishtiriladi. Ushbu xududlar iglim sharoitidan kelib chigib 5 ta mintagaga ajratildi
(1-rasm).

1. Shargiy mintaga- Farg‘ona, Andijon va Namangan viloyatlari.

2. Markaziy mintaga- Jizzv, Sirdaryo va Toshkent viloyatlari.

3. Zarafshon mintaqasi- Buxoro, Navoiy Samargand viloyatlari

4. Surxon, Sherobot mintagasi- Surxondaryo viloyati

5. Shimoliy mintaga- Qoragalpog‘iston Respublikasi va Xorazm viloyatlariga ajratildi.
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1-rasm. O‘zbekiston respublikasida sholi yetishtiruvchi viloyatlar karta sxemasi [4]

Xorazm viloyati respublikamizning asosiy yuqori navli sholi (Alanga, avangard, lazerniy,
nukus, iskandar va guluston) yetishtiruvchi hududlaridan biri hisoblanadi. Ushbu sholi navlari
yugori havo haroratiga talabchan ekin turi hisoblanib undan yugori hosil olishda, issiglik, quyosh
radiatsiyasi va tuproq sifatiga bog‘liq holda rivojlanadi. [2].

Sholichilik, donli ekinlarning murakkab tarmog‘idir bo‘lib, boshqa donli ekinlarga nisbatan
ularning maydoni kam tarqalgan. Ayni vaqtda qishloq xo‘jaligini to‘g‘ri joylashtirish va yuqori
rentabellikka erishish uchun gishloq xo‘jalik mashinalarini ham katta mavqega egadir

Uni yetishtirishda maxsus sug‘orish tizimlaridan foydalanib, unga katta investitsiyalar jalb
qilinadi, maxsus qishloq xo‘jalik texnikalari, moddiy va mehnat xarajatlarini talab qiladi. Shu
asosda viloyat sholichilik sohasini rivojlantirishda gishlog xo‘jalik texnikalari bilan taminlanishi
kartasi ishlab chigish lozim [1].

Sholichilikka ixtisoslashtirish bilan bir gatorda uni hududiy ogilona hamda ishlab
chiqarishini to‘g‘ri joylashtirish va ixtisoslashtirish uchun aholining sholi mahsulotlariga bo‘lgan
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talabini o‘rganish, tuprogning unumdorlik xususiyatlarini aniqlash va oshirish, yetarli mehnat
resurslari bilan taminlash va boshqalar zarur.

Shuni ta’kidlash kerakki, ba’zi suvga yaqin hududlarda sholi me’yoridan ortiq ekilib, yer
osti suvi sathining ko‘tarilishi va kuchli darajada minerallashuviga ham sababchi bo‘lmoqda.

Tadqiqot ishida viloyat tumanlari kesimida fermer, dehqon xo‘jaliklari va klasterlariining
sholichilik sohasi bo‘yicha mavzuli kartalarini yaratish va ulardan bevosita amaliyotda foydalanish
yo‘llarini yoritib berishni ko‘zda tutilgan. O‘rganilayotgan masalalar, tavsiya qilinayotgan
kartalarni yaratish metodikasi nafagat Xorazm viloyati, balki respublikamizdagi boshqa viloyatlari
uchun ham muhim amaliy ahamiyatga ega bo‘lishi mumkun. Garchi mamlakatimizda sholichilik
kartaga tushirish borasida salmoqli ishlar amalga oshirilgan bo‘lsada, bu sohaning barcha qirralarini
aks ettiruvchi viloyat kartalari hali yetarlicha yaratilmagan. Masalan, Xorazm viloyati sholi ekin
navlari kartasi (1:850 000 masshtabda) ni tuzish bu sohadagi kartalar mazmunan yana boyitishini
hisobga olib, biz ushbu tadgigot ishimizda ushbu kartani tuzdik (2-rasm).

Sholi ekin navlari kartasi asosan 2 ta kartografik usuldan kartogramma va kartodiagramma
usullaridan foydalangan holda ishlab chiqildi. Bunda tumanlar bo‘yicha qaysi sholi ekin navlari
ko‘p ekilishi ketma ketligi kartogrammada, mutloq ko‘rsatkichli ma’lumotlar yani tumanlar
bo‘yicha ekin navlari esa gektarda kartodiagramma usulida berildi. Ularning shakli har xil bo‘lib,
karta mazmuniga mos keladi. Sohani hududiy jihatdan to‘g‘ri tashkil qilish, uni rivojlantirish uchun
muhim bo‘lgan shart-sharoit va omillarni kartaga olish zarur. Shunga asosan sholi ekin maydonlari
kartalar tizimini yaratish jarayonida amal gilinadigan tamoyillar, zaruriy Kkartalarni yaratish
uslubiyoti va ulardan agroigtisodiyotda foydalanishyo‘llarini ham tahlil qilish magsadga muofiq [3].
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2-rasm. Xorazm viloyati Sholi ekin navlari kartasi.
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Shunga asosan Xorazm viloyati sholi ekin maydonlari kartasini 1:850 000 masshtabda tuzish
bu sohadagi kartalar mazmunan yana boyitishini hisobga olib, biz ushbu ishimizda ana shu
kartalarni yaratildi (3-rasm).

Kartani tuzish jarayonida asosan 3 ta Kkartografik tasvirlash usuli (kartogramma,
kartodiagramma va nuqtalar) qo‘llanilib, aks ettirilayotgan ko‘rsatkichlarni bir-biriga tagqoslash
qulay bo‘lishi uchun bir xil masshtab tanlandi. Kartogramma usuli bilan aholi jon boshiga to‘g‘ri
keladigan sholi ekin maydonlari tasvirlangan bo‘lib, kartadiagramma yordamida asosiy va takroriy
maydonlarga ekilgan sholi maydonlar gektari (2021-2023 yy) berilgan. Nugtalar usulida aholi
tomorgasida ekiladigan sholi maydonlari tasvirlangan.

Sholi ekin yerlarini mugobil joylashtirish, ogilona foydalanish, melioratsiya, yer hisobi,
almashlab ekish, o‘g‘itlardan ilmiy asoslangan holda foydalanish, sholichilik tarmoqlarini operativ
holda boshgarish masalalarini hal etishda, maxsus sholichilik kartalarini yaratish zamon talabidir.
Kartalarda fermer xo‘jaliklari, o‘quv tajriba dalalari, davlat o‘rmon va yer fondlari, jami yerdan
foydalanuvchilarning chegaralari ko‘rsatilishi zarur [1]. Undan tashqari, mazkur kartalarda sholi
ekinlari, dehqon fermer xo‘jaliklari, klasterlarning xom-ashyoni qayta ishlovchi korxonalari,
tayyorlov punktlari va boshgalarning joylashganligi, ishlab chigarish hajmi va strukturasi kabilarni
aks ettirilishi mumkin.
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3-rasm. Sholi yekin maydonlari kartasi.

Tumanlar va ayrim klaster, fermer xo‘jaliklarining yer kadastrining yirik masshtabli
kartalarini yaratish, aynigsa dolzarbdir. Ular yirik masshtabda tayyorlanishi va yerlarni igtisodiy
baholash jarayonida samarali bo‘lishi mumkin. Respublikamizda sholichilikni kartaga olish endi
rivojlanayotgan sohalardan biri hisoblanadi.

Tahlillari shuni ko‘rsatdiki, viloyat bo‘yicha ekin yerlar hisobida turgan yerlarning 5 foizdan
ko‘prog‘i har-xil sabablarga ko‘ra ekilmasdan qolmoqda.

Xulosa qilib aytadigan bo‘lsak sholichilikni rivojlantirishda ishtimoiy-igtisodiy omillarning
o‘rni ham juda kata bo‘lib viloyat texnalogik va innovatsion —texnalogik bozorni meyyorlashtirish
magsadga muofiq.
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Abstract: This thesis describes the sequence of determining the NDVI indicators of the selected area
and creating maps in the ArcGIS program. The maps are determined on the basis of data obtained from the
USGS platform for May 2010-2015-2020. The purpose of the maps is to determine the amount of plant cover
and the amount of biomass in each period. Each year is significant because the amount and indicators are
different, and therefore affected.

Key words: NDVI, ArcGIS, ArcMap, vegetation, biomass, soil.

NDVI yoki o‘simliklarning normallashtirilgan indeks farqi - bu hududdagi o‘simliklarning
miqdori va holatini aniqlash uchun va yaqin infraqizil (NIR) to‘lqin uzunliklarida yorug‘likni aks
ettirishdan foydalanadigan masofadan zondlash usuli. NDVI gishlog xo°jaligi, o‘rmon xo‘jaligi va
ekologiyada o‘simliklarning o‘sishi va holatini kuzatish yoki zararlangan joylarini aniqlash uchun
keng qo‘llaniladi. NDVI qiymatlari o‘simlik turlarini xaritalash va tasniflash, vaqt o‘tishi bilan
o‘simlik qoplamidagi o‘zgarishlarni aniglash uchun ham ishlatilishi mumkin. Oddiy qilib aytganda,
o‘simlik qoplamining normallashtirilgan farqi ko‘rsatkichi butunlay hujayra tuzilmalari
ko‘rinadigan va yaqin infraqizil chiziqlardagi turli xil yorug‘lik to‘lqinlarini qanday aks ettirishiga
asoslangan o‘simlik holatining ko‘rsatkichidir. U obyektlarning yorug‘lik bilan o°zaro ta’siri
asosida tirik yashil o‘simliklar mavjudligini aniqlash va miqdorini aniqlashga yordam beradi.
O°‘simlikning sog‘lig‘i holatini bilish uchun qizil va NIR (yaqin infragizil) nurlarning yutilish va aks
ettirish giymatlarini solishtirish kerak [3]. Ushbu tezisda tanlangan hududining 2010-2015-2020-
yillarning may oyi uchun USGS platformasida olingan ma’lumotlari asosida NDVI ko‘rsatkichlari
aniglandi va kartalari tuzildi.
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1-rasm. Tanlangan hududning geografik koordinatalarini belgilash
va NDVI kartalari uchun davr tanlash

NDVI kartalarini tuzish uchun dastavval USGS Earth Explorer (geofazoviy ma’lumotlar
olish dasturi) platformasiga kirib, bizga kerakli bo‘lgan hudud geografik koordinatalarini
belgilaymiz. Tanlangan hudud sifatida Toshkent viloyatining janubiy va Sirdayo viloyatining
g‘arbiy hududlari oldik. So‘ngra NDVI Kkartalarini tuzish uchun 2010-2015-2020-yillar uchun 1-
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mayidan l-iyungacha bo‘lgan davrni tanladik. Sababi aynan shu oyda o‘simliklarning biomassa
miqdori yuqori bo‘ladi.

2010-yil uchun geofazoviy ma’lumotlar olishda biz Landsat 4-5 TM C2 L2 dasturidan
foydalandik. Landsat dasturi NASA va AQSh Geologiya xizmati tomonidan birgalikda
boshqariladigan Yerni kuzatish bo‘yicha sun’iy yo‘ldosh missiyalari seriyasidir. 1972-yil 23-iyulda
NASA bilan hamkorlikda Yer resurslari texnologiyasi sun’iy yo‘ldoshi (ERTS-1) uchirildi.
Keyinchalik u Landsat 1 deb o'zgartirildi.
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3-rasm. Ma’lumotlarni yuklash jarayoni

Landsat 4-5 TM C2 L2 dasturida NDVI ko‘rsatkichlarini aniqlashda quyidagi formuladan
foydalaniladi:
(NIR-R)/(NIR +R)
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NDVI = (Band 4 — Band 3) / (Band 4 + Band 3).

Formula asosida Band 4 va Band 3 ma’lumotlarini yuklab olish talab etiladi va shu
ma’lumotlar asosida NDVI ko‘rsatkichlari aniqlanadi. 2015-2020-yillar uchun NDVI
ko‘rsatkichlarini aniqlashda Landsat 8-9 OLI/TIRS C2 L2 dan foydalandik. Landsat 8-9 OLI/TIRS
C2 L2 uchun formula quyidagicha:

NDVI = (Band 5 — Band 4) / (Band 5 + Band 4).

2015-2020-yillar uchun Band 4 va Band 5 ma’lumotlarini yukladik. Keyingi bosgich ushbu
ma’lumotlar asosida ArcGIS dasturining ArcMap katalogida tanlangan hududning NDVI
ko‘rsatkichlarini aniglashdan iboratdir.

ArcGIS yirik hajmdagi statistik ma’lumotlarni (ragamli xarita ko‘rinishida taqdim gilish)
geografik jihatdan tasavvur qilish imkonini beradi. Bunda barcha ko‘lamdagi xaritalar, yer
uchastkalarining planidan dunyo xaritasiga qadar tuziladi va taxrir gilinadi.

ArcMap — ArcGIS ESRI kompaniyasining asosiy dasturlaridan biri  bo‘lib,
foydalanuvchilarga keng imkoniyatlarni taqdim etadi: ArcMap — xaritaga olish, muxarrirlik ishlari,
ma’lumotlarni tahlil qilish va ularni boshqarish uchun qo‘llaniladi. U ArcGIS dasturining
geoinformatsion tizimidagi asosiy ilovasi hisoblanadi. ArcMap dan ikki o‘lchamli obyektlar bilan
ishlash uchun foydalaniladi.

* fazoviy ma’lumotlarni vizuallashtirish;

« fazoviy ma’lumotlar bo‘yicha qaror qabul qilish;

* xarita yaratish, uni nashrga tayorlash va nashr qilish;

» foydalanuvchilarning ishini avtomatlashtirish, yangi vositalar yaratishga imkon beradigan
shaxsiy uzatmalarini ishlab chigish va boshqalar [1].

Biz yuqoridagi dastur asosida tanlagan hududimizning NDVI ko‘rsatkichlarini aniqlaymiz.
4-rasmda keltirilgan “Add Data” buyrug‘i tanlanib, xarita uchun ma’lumotlarni chaqirib olamiz.
axfion st s v @ n:Mes " By el n) -
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4-rasm. “Add Data” buyrug‘i tanlanib, xarita uchun ma’lumotlarni yuklash
Dastavval 2010-yil ma’lumotlari asosida NDVI ko‘rsatkichlarini aniqlaymiz. Buning uchun
“Arc Toolbox” panelidan “Spatial Analyst Tools - Map algebra — Raster Calculator” buyruglari
tanlanadi va quyidagi formuladan foydalanib hisoblaymiz.
NDVI = (Band 4 — Band 3) / (Band 4 + Band 3).
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5-rasm. Formula orqali NDVI ko‘rsatkichini hisoblash

2015-2020- yillar uchun ham shu ketma-ketlikda amalga oshiramiz. Barcha ma’lumotlar
qayta ishlangandan so‘ng, xaritalarni shartli belgilar bilan aks ettiramiz. Xaritalarga muvofiq rang
tanlanadi. Masshtab, balandlik shkalasi va xaritalar nomi ko‘rsatiladi.
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6-rasm. Xarita legendasi

Yaratilgan xaritalarni tahlil qiladigan bo‘lsak, har bir yil uchun NDVI ko‘rsatkichlari
turlicha. 2010-yilda o‘simlik qoplamining yashillik darajasi 2015 va 2020 yillarga nisbatan yuqori
bo‘lgan. Bunga turli xil omillarni sabab qilib ko‘rsatishimiz mumkin. Iqlim o‘zgarishi, transportlar
harakati, sanoat korxonalaridan chigadigan zaharli chigindilar va uning natijasida tuproq
goplamining zararlanishi, antropogen omillar yillar davomida bu ko‘rsatkichlarning pasayishiga
ta’sir ko‘rsatgan. Shuningdek, NDVI ko‘rsatkichlari asosida hududdagi yaylov o‘simliklarining
vegetatsiya davri, umumiy qoplami, biomassasi va uning mavsum bo‘yicha o‘zgarishini
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urochishelar doirasida o‘rganish mumkin. Urochishelarning yaylov biomassasi miqdori to‘g‘risidagi
ma’lumotlar yaylov o‘simliklarining mahsuldorligini oshirishda va o‘z navbatida, yaylov

chorvachiligini rivojlantirishda muhim ahamiyatga
NDVI ko‘rsatkichlari yordamida yaylovlarning
o‘zgarishini aniglash mumkin.
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7-rasm. Tanlangan hududning 2010-2015-

NDVI ko‘rsatkichlari urochishelarning yayl

T
73°0"0"E

2020-yillar uchun NDVI kartalari
ov biomassasi miqdoriga bevosita bog‘liq.

L L
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NDVI giymatlar odatda mavsumning almashishi va iqlim ko‘rsatkichlariga asosan o‘simlik qoplami
va uning biomassa miqdori o‘zgarishiga garab —1,0 dan +1,0 gacha oraligdagi giymatda tebranadi.
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U gancha yuqori (+1,0 ga yaqginlashsa) hamda tasvirdagi rangi qancha to‘q yashil bo‘lsa o‘simlik
goplami shuncha qalin va biomassa miqdori shuncha ko‘p bo‘ladi [2].
8-rasm. NDVI va o‘simlik qoplamining aloqadorligi (Shevela, 2010)

Ne Obyekt turlari NDVI
O‘rmonlar 0.7-0.8
2 Buta va galin ot o*simlikli 0.40-0.55
hududlar
3 Siyrak bo‘lmagan, o‘rtacha 0.28 -0.38
qalinlikdagi o‘t o°simlikli
hududlar
4 Siyrak o‘t-o‘simlikli hududlar 0.2-0.23
5 O‘simliklardan ochilib qolgan 0-0.025
tuproglar
6 Bulutlar -0.12-0
7 Qor va muzlar -0.34 - -0.12
8 Suv obyektlari -05--1.0

1-jadval. NDVI va o‘simlik qoplami
va obyektlarning alogadorligi

Yugoridagilardan xulosa gilish mumkinki, hududlar uchun NDVI Kartalarini tuzish va
ularning ko‘rsatkichlarini aniglash orqali ko‘pgina muammolarga yechim topish mumkin. Yillar
o‘tgan sayin o‘simliklar qoplamining yashillik darajasining kamayayotgani, antopogen omilning
ta’siri ortib borayotgani qator jiddiy muammolarni yuzaga keltirmoqda. Bu holatda NDVI
kartalarini tuzish, tahlil gilish va tavsiyalar ishlab chigish magsadga muvofiqgdir.
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mavMuHOmaap opkamu oaxcapuw wwinapuea Oasuuinanean. CyHoull Uyiooul Ky3amuuwiiapu O0aspuHu
pescanauioa Yruauiap caHacu 6a 8aKmu Opaiusuda mMagxcyd CYHbUl UYIOOUWNAp COHUHUHE 2padhucl,
xkypunuwiu, PDOP xamoa GDOP eeomempuk gpaxmopraprune scadsaniu-epagueu, cyrvull yi0ouiapHune
OananoIuKIapu, YIapHuHe azumymu epaguen 6a CyHvuil UI0OUWAAPHURS YHULWL MPOEKMOPUACU KAOU MYXUum
KYPCamKuuiapea axamusim Oepuiean.
Kanum cyznap. cynvuii wyroou, PDOP, GDOP, cmamuxa, GPS, ITIOHACC, Planning, Sky Plot.
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AnBapos Llykypysioxan MakcyaxaH yriu
Joxtopant kadeapsl «I eoneszus u reonHpopmatuka», HaimoHaibHOTO YHUBEPCUTETA
V36ekucrana umeHu Mup3o Yiryroeka,
Tamkent, Y36ekucran, e-mail: anvarov.shm@gmail.com

MJIAHUPOBAHUE I'TOBAJBHBIX CYHBUIN UYJIAOIIOBBIX HABJIIOJEHUN NTPU
PEKOHCTPYKIIMU I'OPOJICKUX 'EOJIE3UYECKNX CETEM (TOPOJ] TAINIKEHT
HA TTPUMEPE)

Aunnomauusn. Jaunnas cmamos noceéswena pabome no NIAHUPOSAHUIO O0am HAOMOOeHUl ¢
UCNOb306AHUEM CNYNMHUKO6 6bICOKO20 pa3peuleHus ons PEKOHCMPYKYUU ZOPO()CKOﬁ 2e00e3uqecKkoll cemi ¢
HOMOWbIO COBPEMEHHOCO NPOSPAMMHOSO obecneyenus. Hpu niasuposarnuu nepuoda CNYMHUKOBbLX
HaboOenull 8adicHoe 3HAYCHUE npudaé'mc;z mMaxKum 6AMHNCHbIM nokasameaim, KaxKk zpagbuk qucaa ()ocmynglx
CNYMHUKO8  Medc0y O0amou U 8peMeHeM  U3MepeHull, 6uo, mabauya-epapuk 2eomempuiecKux
koapuyuenmos PDOP u GDOP, gvicomvl cnymHuxos, zpa@ux ux asumymos u mpaexmopusi noiéma
CNYymHUKOS6.

Knroueswie cnosa. cnymuux, PDOP, GDOP, cmamuxa, GPS, [TIOHACC, Planning, Sky Plot.

Yusupjonov Otabek Gayibjonovich
PhD student of the Department of Geodesy and Geinformatics, National University of
Uzbekistan named after Mirzo Ulugbek,
Tashkent, Uzbekistan, e-mail: yusupjonov_otabek@mail.ru
Ruziev Azizjon Savriddinovich
Senior Lecturer, Department of Geodesy and Geoinformatics, National University of
Uzbekistan named after Mirzo Ulugbek, d.p.g.s. (PhD),
Tashkent, Uzbekistan, e-mail: azizjon.ruziev84@gmail.com
Anvarov Shukurullokhan Maksudkhan ugli
PhD student of the Department of Geodesy and Geinformatics, National University of
Uzbekistan named after Mirzo Ulugbek,
Tashkent, Uzbekistan, e-mail: anvarov.shm@gmail.com
PLANNING OF GLOBAL SATELLITE OBSERVATIONS DURING
RECONSTRUCTION OF URBAN GEODETIC NETWORKS (CITY OF TASHKENT AS
AN EXAMPLE)

Annotation. This article is devoted to the work on planning the dates of observations using high-
resolution satellites for the reconstruction of the urban geodetic network using modern software. When
planning the period of satellite observations, great importance is attached to such important indicators as
the graph of the number of available satellites between the date and time of measurements, the view, the
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table-graph of the geometric coefficients PDOP and GDOP, the altitudes of the satellites, the graph of their
azimuths and the flight path of the satellites.

Key words. Satellite, PDOP, GDOP, Statics, GPS, GLONASS, Coordinate System, Planning, Sky
Plot

Kupum. Keliuaru inmapaa maxap axolqMcHd COHMHUHT KECKMH OMMO OOpHINM maxap
axOJIMCUHU Typap KOH, TPaHCIOPT, KOMyHaJ XM3MaTH Ba OOIIKajgap OMJIaH TabMUHJIALI >KUIAUN
KudnHumMkinap tyraupanu. Ly wmyHocoOGaT Owmman 1maxapiap XyAyAJIApUHU  Y3IyKCH3
PUBOMJIAHTHPUIL JIoMMXanapuHu (aon uiad yukumra 3apypar TyFuiaad. YmOy Makcaajia
maxap XyAyAWHU aHUK Ba WUIIOHWIM T€0JIe3UK MAabIyMOT XaMJa Kaprorpaduk mMarepuaiuiap ouinan
TabMMHJIAI MYXUM axaMusT kacO staau. Tomorpaduk-reofesMk MUUIApHU Oakapuuina riiodan
HABUTAIVSUIA CYHBUH UYIAOII TeXHOMOTUsIIapyIad (poiigananub maxap epiapu y9yH IOKOpH aHUK,
cuparan Ba HMIIOHWIM (a3oBUM ManmymMoTiIap oJuml Oopacuaa TaJKUKOT HIUIApU  OJuo
O6opunmokaa. byHna aifHMKca maxap reofe3MK TApMOFMHU CYHBUH HYIIOm Ky3aTUILIApUHU
Kynna0 KaiTa KypuO X03UpIru 3aMOH Tajlabjapu apakacura KeJITHPUII MyXUM poJl YiHaWIH.

Ma3kyp MIIHMHI acocuii Makcagu TOmIKEeHT maxpu TeOJe3MK TAPMOFUHHU CYHBUU
Hynpom KysaTunulapugaH QoianaHu0 KaiiTa KypuIIHM 3aMOHaBUH JaTypuil TabMHMHOTIAp
¢doiiganann® pexamamTHPUII SHHA Ky3aTHIUIAp KYHJApUHU XaMmJa BaKTUHU OJIIUHJAH
Oenrunaniial noopar.

ToOLKEHT maxpy CyHbUHM HYIA0LI Fe0e3UK TapMOFUJIa YiIyalulapuHu OOLUIANIIAaH OJIIMH,
Ky3aTHLUIAp JaBpHla CYHBUM HyngonutapHUHr (a3oBUH >KOWIAIMIIM Tanad KWIMHAJAUTAH
AQHUKJIMKHU TaAbMUHJIAII YUYYH [€0JI€3UCT NPUEMHUKHHUHT Pajlo BEAOMOCTHIA CYHBbUH HYouuiap
COHMHUHI KEPaKJIM MHUKIOPAA MaBXyUIMTUIra MIIOHY XOocul Kuiniy kepak. bavzuna I'JIOHACC
Ba GPS HaBuranumoH TU3MMHUHUHT KyH JaBOMHUJA TYJIUK aWJIaHWUILIW JABpUJa CYHBHH HYyimomnuiap
COHM €KUM YJIApHUHI >KOMIAIIMII TEOMETPUACH KOOPAMHATAJIAPHU AaHUK TONHII HMMKOHUHU
Gepmaiiny. YauauuiapHu OaXkapuIl BaKTHAA KYPUHAANIAH CYHBHIl HYJIIONLIAp eTapiad COHJA
OynuImmra TYJIUK UIIOHY Ba aHUKIMKHUHT WYKOJMIIUTa TaAbCUP TAJAUTaH T€OMETPHUK (PAKTOPHUHT
aHUK KUHMaTMHM MaxcCyC KOMIBIOTEp AacTypjapd OpKajlu OJUIl MyMKHH. By MmabiaymoTtiap
alfHMKCa OCMOHHUHI 4YerapajJiaHraH KYpUHHIIKAA Ky3aTULUIAp Oau0 OopuiraHaa Xyaa MyXUM
axamusT kaco sramau [5].

bapua ky3aTululap BaKTHHM peXajialll yuyyH JacTypiap KaTop yMyMHiHl omuusaaH nubopar
Ba ynap Oup OupHIaH WIUIANl MYXUTH, OOIIKapuIl yCyJlapu, KOMOBIOTEp TpaduKacu Ba CEpBUC
Japakacu OunaH dapK KUIUIH.

Ky3artunuiap BakTMHM pexaiall y4yH MYJDKajUlaHTaH JacTypiap OWjlaH HIUIall Y4yH
CYHBMI HYNAONUIAPHUHT HAaBUTAI[MOH Xabapura acociaHraH ajabMaHax €ku ademepu Qaiinura sra
oynumm kepak. by ¢aimnap opOurta Ba 6apya CyHBHI HYIIONUIAPHUHT COAT CUCTEMACH, YIapHUHT
UILIall UMKOHUSTH, KYPUHUII BAKTUHU XMCOOJAIll Ba MPUEMHUKIAPHUHT CUTHAJUIAPUHU Y3IIYKCH3
TabMHHJIAIl TYFPUCHIATH MabIyMOTJIAPDHU Y3 HMUYWra OJIAJAWd. bup KaHua THXKOpAT IacTypilapu
UILIAY y4yH ddemMepus paiIMHUHT MaTeHTIaHral popMaTuHu Tanad kunaau. bomka nactypiap
aca anbTepHaTuB (popmataa kupuira pyxcat oepanu: HACA 6romterenn mabiymotinapu, .RINEX
dopmaruaru daitsiap, ractiabku opOuTa 3neMeHTIapu Ba 6omka popmatnap [1].

Ky3zarunuiap Baktunu pexanam yuyH 30 cyTkaraya sgemepu] Kyijam TaBCcus STHIIATH.
UyHKH WUFUTT BAaKTH OWJIaH Ky3aTHII BaKTH JaBOMMJIA SIHTH CYHBUH Hynmonuiap maigo O6yiamu Ba
ACKU CYHBUH Hyaomnuiap opOuTan MaHEBPIIApUHU TYTaTUIIN MyMKHH.

[yHuHr y4yyH Ky3aTHILIap BaKTHHHM peXajall JacTypiapd TaXMUHUN Ky3aTHUII
[IAPOUTHUTa MOCIAI YIyH KyHUJarn MabiyMoTiaap KupuTuiaaau (1-pacm): Ky3aTuil BakTH, caHacu
Ba Ky3aTWJaJWraH XyAyAMHUHT TaXMUHUN KOOPAMHATACH; MaXaUIMH Ba XaJIKapo BaKT OopacHuaaru
BaKTHMHUYAIMK CWDKHILL; IyHKTAru TYCUKJIAp Juarpammacy;
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1-pacm. “Trimble Business Center” nactypuii TaMuHoTHHHMHT “Planning” 6y aumuaan

(doiinananud najsa Ky3aTHILIAPH YYYH KyJai kynjaapunm (19.11.2023) Tananaam

CyHbuil RyNI01I TOJE3UK TAPMOFUHU KYPUILJAH OJIIUH CYHBUU WYIJIONUIAPHU KYPHUHUILN
TaMUHJIAHTAINTY, YJIAPHUHI MMHHMal COHHM, MaKCHUMall SKHHJAIIMIOM Ba O KOWJIALIWIIN,
Yymuammapaga DOP  kypcarkuuwiapunn Oummm yayH “Trimble Business Center” nactypuit
TaMUHOTHHUHT “Planning” 6ynumuman ¢oigananud Kymai nana yadanmiap BaKTH XaMmJa KyHJIapu
(05.11.2023 Ba 19.11.2023)nu Tannad onuHad. ['€ofe3uk TapMOK KypujaauraH yMyMHH XYyAyn
yuyH (l-pacm, a) Ba Xap Oup Ky3atunuiap OakapwiaauraH NMyHKTIap yuyH (1-pacm, 6) Tanmad
OJNIUII WYy KypcaTtuiras [7].

“Trimble Business Center” nacTypuil TaMHHOTHHMHI Ky3aTHUILUIAp BaKTHHMU peKajall
“Planning” OYIUMHU XHUJIMa XU MabIyMOTJIAPHU OJUII UMKOHUMHU Oepaau. YiaapJaaH 3HI MyXUMHU
KyHuaaruiap: TaHJIaHAE€TraH BakKT OpaMFUa TAAKUKOT XYAYAUAa MaBXyZ CYHBUN HYyigouuiap
COHU Ba YJNApHUHI Ipaury; Ky3aTuiaa€TraH MyHKTJIApJaH CyHbUW WYIJOLUIAPHUHT KYpPUHUILH,
cyHbpuii iynnom Homepnapu Ba rpaduru; [JIOHACC, GPS, Galileo, BeiDOU, SBAS Ba QZSS
CYHBUH WYNIONUIAPHUHT YMUKUIIM Ba OOTUIIM Tpadurv; Treofe3uK TapMOK IYyHKTIApUHU
kystunwiap gaspuga PDOP, GDOP reomeTpuk (hakTOpIapUHHUHT >KaJBajlld Ba TIpaduru;
Ky3aTUIIap BaKTHAA CYHBUN HYIAOUUIApHUHT y4yll OajaHAJUKIapU Ba a3uMyT rpadukiapy;
camo ctepacu (Sky Plot) auarpammacu Ba yHAa CyHBHH HYIAOIIIApHUHT TPOEKTOPHUSICH OHMIIaH
CYHBUH Hynaonuiap Tpaccacu rpaduru KeITupuwiIrad Oynaau.

“Planning” nactypuja Ky3aTHIUIAp JaBPHUHM pEeXalall y4yH SHT aBBaJIO Ky3aTWJIaJUraH
CYHBUH HYNIAOUUIApHUHT COHMra axaMmusaT Oepuiaau s’bHU OuplaHura Ky3aTUJIaJuraH CyHBUN
MYIoLuIap COHM SHI Kamuza 4 TaHM TaIIKWI 3TUIIM apT. TOWIKEHT Mmaxpu CyHbUH WYiIomI
Te0JIe3MK TapMOFMHHU Ky3atunuiapu ydyH “‘Planning” pexkanam mactypuaaH OJHHTAH TaIKUKOT
HaTHKaJapy (Ky3aTWIaJurad CyHbUI HYIOLIUIap COHU) KyHHIaru 2-pacMa KeJITHPHIITaH.

OnuHraH MabIyMOTIApHU TaxJIMJ KWIMOI acocuja aloxyujaa IyHKTIapJa Ky3aTull
UMKOHUATH TYFpUCHJA XyJioca KWinHaaAu. VIKkuTa Ba yHIaH OPTHK IyHKTJIapAa CYHBUW WYIIOLI
Ky3aTUIUIapUHKU Oakapull MapouTH OaxoiaHaau. Arapjaa Ky3aTUIIap UMKOHU YeKJIaHraH Oyica
Xap Oup MyHKT y4yH MOC Ky3aTHIUIAPHU peXaJlalITHPHUILI TpapuKIapu Ty3UJaad Ba yiap TaXJIHi
KWJIMHAIH.
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2-pacm. Ky3aTtunaguran cyHbuid HyJgonwiap cOHu

Xap Oup myHKTIa TeoMeTpuK (HaKTOpJIApHUHT OENTWIaHTaH YeKU CeaHciap JaBOMHUIA
tapMuHIaHuM 3apyp. PDOP éku GDOP napHuHT reomeTpuk (akTopiapu MHUKIOPH KHHMAaTH
onataa 2 gaH 4 rava kunub OenrmianraH. Makcuman KMiiMaTé KynmuH4Ya 7 Ta TeHT 1e0 Kadyn
kwnHaau. WmHuAar Makcagura kapad PDOP €ku GDOP mapauHr bek cudatuma Oorika
MUKJIOpJap XaM OCNTHIaHUIIN MYMKHH. TOILIKEHT maXxpu CyHBUN WYIIONI Fe0e3UK TapMOFUHU
Ky3aTtunuiapu yuyH tannanrad 19.11.2023 canacu yuyn (19.11.2023 i. coat 9:00 gan 20.11.2023
i. coar 9:00 raya) BakT opamuruga DOP xypcatkuum — 4 naH omIMaciurd TabMUHJIAHTaH. 3-
pacMIaH KYpUHUIINYA CEAHCIAPHUHT OyTYyH BaKT OpaJUFU JaBOMHIA (CTaTUCTHKA) Ky3aTHILIAp
yuyH PDOP éxu GDOPnapHuUHT reoMeTpuKk (aKTOpPJIApUHUHT MUKIOPHM KHHMaTH eTapiu
xucobnanaau. Arap MyHKTJIap erapyid gapaxkana skuH Oynca (100 kM raga) Ba ymap opacuaa
TYcUKIap OyiaMaca, CTaHIHsUIap YIyH Ky3aTUluiap (GakTopiapu OUp XUl OJIMHUIIN MYMKHH.
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3-pacm. PDOP Ba GDOPaapHuHT reomeTpuk GpaxkTopu
TomkeHT maxpu CyHBUN HYIAOLI TE€OAE3UK TapMOFMHM KypHIIJA Ky3aTHLUIAp KyHHHH
pexanamiiaH OJIMHAUraH MabJIyMOTJIAPHUHT THUIHM Ba TAPMOKHUHI aHUKJIMIU Xamjla axaMHUsITHIaH
Kenu0 4YMKMO Ky3aTyBUM TOMOHMJAH Yiyalnuiap JAaBpH OenruiaHaau. ['eofe3sMk TapMOK Y4yH
TaHJIAHTaH MyHKTJIap/a Ky3aTHILIapHU Oa)kapulll BaKTUAA Xap XWI TypJard TYCUKJIapra 1y4d KeIuIil
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myMkuH. lly cababmgan xap OMp MYHKT y4yH Ky3aTHIUIAPHU PEXAJAMITUPUII KAaTTa axaMUAT Kacoh
staau. byrma ocMmon chepacu (Sky Plot 4-pacM)HuHT OMp HeuTa AUMArpaMMajlapUHU TaXJIMI KHIUO
9HT TYCUKCH3 TPOEKTOPUSHH EKU >KOia CyHbUH HYIIONUIApHUHT MUHUMAJ KYTapHIUII Oypdyard —
15° Hu TapMUHIARIUTaH TYHKTJIAPHU TaHall 3apyp [6].

Arap cyHBHH HYnmOm Ky3aTHIUIAPUHU pekajam OuTTa caHara aHUbUIaHraH Oyica,
Ky3atuml 3ca Oomka skuH caHaga Oaxapuiaca, NAVSTAR cyHbuil WYIIOMIUMHUHT ¥3apo
KOWJTAIINIIY KEUUHIH cyTKana 4 Mmunytra 3pta Kaitapunuimuay, ['JIOHACC cynbuii iynnomunapu
TPOEKTOPUSIIAPH CaKKU3 CyTKaza 32 MUHYTra spTara KalTapuiIuIIMHA YbTHOOpra OJIUII Kepak.
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4-pacm. Camo cepacunaru (Sky Plot) cynnuii ifygom TpoekTopusicu
Xyjaoca KUIUO IIYHH ANTHII MYMKHHKH, TEOJIE3MK TapMOKJIApHU 3aMOHABUN CyHBUH
Yol Ky3aTUIUTApUHY KYJU1a0 Kypullja yidamiap JaBpuHU OJJIMHAAH PEKATAITHPULT MyXyM
axamuat kaco stagu. CyHbH HYIA0II Ky3aTHIIIAPUHUA OJIMHIAH PEeKATAMITUPUII Ky3aTUIaETraH
IMYHKTJIAPHUHT FOKOPH aHUKJIMKIArA KOOPAUHATAIAPUHA TOMHUIITA UMKOHUST SIPaTAIH.
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SHAHAR KENGAYISH DINAMIKASINI MASOFADAN ZONDLASH VA GAT
TEXNOLOGIYASI YORDAMIDA MONITORING QILISH (TOSHKENT SHAHRI
MISOLIDA)

Annotatsiya: Ushbu tadgigotda masofadan zondlash va GAT texnologiyalaridan
foydalangan holda Toshkent shahrining kengayish dinamikasi tahlil gilinadi. 1991, 2007 va 2023
villardagi Landsat tasvirlari yerdan foydalanish va qoplam o ‘zgarishlarini xaritaga olish uchun
gayta ishlandi.

Kalit so‘zlar: GAT, masofadan zondlash, shahar o'sishi, landsat, ArcGIS Pro.
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JAUCTAHIIUOHHOE 30HAUPOBAHUE U MOHUTOPUHI' AJUHAMUKHU
PACHIMPEHUS TOPOJIA C UCHOJIb30BAHUEM I'MC-TEXHOJIOI' A (TOPO/],
TAIIKEHT HA ITPUMEPE)

Annomauua: B Oannom uccrnedosanuu anamuzupyemcsi ounamuxa pocma 2opoda Tawkenma c
UCTIONIL308AHUEM MEXHOA02ULl OUCMaHyuorHo20 30Houposanus u I UC. Hzobpaxcenus Landsat 3a 1991,
2007 u 2023 20061 6b11U 0Opabomansl 015 KAPMUPOBAHUSL USMEHEHULL 8 3eMIeNOIb308AHUU/NOKPOEGe.

Knroueswie cnosa: I'C, oucmanyuonnoe 30H0uposanue, pocm 20pooos, Landsat, ArcGIS Pro.

Urbanization is a global phenomenon that has profound impacts on the environment,
economy, and society. With the rapid expansion of urban areas, it is crucial to accurately monitor
and analyse urban growth dynamics to inform sustainable planning and development strategies.
These days, it is recognised that remote sensing is a valuable method for observing, monitoring,
analyzing, and mapping urban growth. As a result, it has been widely employed with beneficial
outcomes to detect and monitor urban changes on various sizes [1]. The excellent geographical and
temporal accuracy and consistency of remote sensing makes it a valuable source of data for
studying urban expansion [2].

The study area is the capital city of Uzbekistan (Tashkent city), which is located in the
northeastern part of the republic; it divides into 12 districts with a total limited area of 434.67 km
kv. It lies between the latitudes 41°23'41" and 41°13'31" N and longitudes 69°10' 6" to
69°21'34.74" E. Tashkent is the political and economic center of the Republic of Uzbekistan with a
population of more than 3 million people (www.stat.uz) .This makes it, not just the largest city in
the country, but the largest in Central Asia. Despite the humid subtropical environment of the city,
the altitude maintains comfortable temperatures. The difference in altitude is 455 metres.
Summertime averages range from 32°C to 37°C, while winter temperatures range from -1°C to
25°C [3].

N\ - -
L ZBERIST AN \ —

Oisirien of Taslhant ity

Fig. 1. Location of Tashkent city
(https://www.researchgate.net/figure/Location-of-Tashkent-city figl 351740406)

The study area's land use/cover maps were created by utilising a timeseries of Landsat
Thematic Mapper (TM), Landsat Enhanced Thematic Mapper Plus (ETM+), and Landsat 8
Operational Land Imager (OLI) ) images to track urban growth Complete scenes for the years 1991,
2007, and 2023 were included in the collection. The chosen datasets acquired in September. The
primary source of the dataset downloads was the official Landsat website
(http://earthexplorer.usgs.gov). The images’s resolution is 30 m for the TM and ETM+ and OLI
images.

To prepare the images for visual interpretation of urban expansion and land use/cover
mapping, a variety of image processing techniques were used. These included radiometric
calibration, geometric correction, and clipping of the images to the borders of the study area. The
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digital images were geometrically and radiometrically calibrated to each other to facilitate their
comparison.

Six spectral bands of all digital data (thermal bands excluded) were employed separately as
input for supervised classification in order to map the changes and urban expansion that had taken
place during the study period. The maximum likelihood algorithm was used for land use/cover
mapping from multitemporal Landsat images.

Total, four land use/cover classes were included in this study: (1) build-up, (2) crops, (3)
water, and (4) rangeland. Detailed definitions of these four categories of land use/cover are
summarized in Table 1.

Table 1.
Classes and definitions of land cover/use for the study area
Ne Class Definitons
1 Build-up Human made structures; major road and rail networks; large

homogeneous impervious surfaces including parking structures, office
buildings and residential housing; examples: houses, dense villages /
towns / cities, paved roads, asphalt.

2 Crops Human planted/plotted cereals, grasses, and crops not at tree height;
examples: corn, wheat, soy, fallow plots of structured land.
3 Water Areas where water was predominantly present throughout the year; may

not cover areas with sporadic or ephemeral water; contains little to no
sparse vegetation, no rock outcrop nor built up features like docks

4 | Rangeland Open areas covered in homogeneous grasses with little to no taller

vegetation; wild cereals and grasses with no obvious human plotting

The outcomes of the supervised categorization of TM 1991, ETM+ 2007, and OLI 2023 are
displayed in Figures 2-4, respectively. To achieve overall accuracy, a random sampling technique
was used with ArcGIS Pro software. A total of 60 pixels were selected. According to the results, the
total classification accuracy for the 1991, 2007 and 2023 photos was approximately 79.4%, 83.7%
and 88.6%, respectively.
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Figure 2. Tashkent's land use/cover classification map, based on
the analysis of Landsat TM 1991
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Figure 3. Tashkent's land use/cover classification map, based on the analysis of Landsat ETM+
2007
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Figure 4. Tashkent's land use/cover classification map, based on the analysis of Landsat OLI 2023

There are four primary land use/cover classes of relevance in Tashkent: rangeland, crops,

build-up, and water. Table 2 displays the results of extracting the spatial distribution of these classes
from the land use/cover maps of 1991, 2007, and 2023.

Table 2.

Land use/cover change for the studied area as extracted from the digital images

Class 1991 Area 2007 Area 2023 Area % of Increase

name Or Decrease
(km?) (%) (km?) (%) (km?) (%) Since 1991

Build-up | 853.66 | 25.94 907.81 | 27.59 | 1060.22 32.21 +24.20
Crops 1759.36 | 53.47 | 1944.87 | 59.11 | 1938.67 58.92 +10.20
Water 32.05 0.97 23.48 0.714 54.42 1.65 +69.80
Rengeland | 645.20 | 19.61 41410 | 1259 | 236.96 7.20 -63.27

The analysis of Tashkent's urban growth over three decades reveals substantial changes in
land use. Urban expansion has led to a 24.20% increase in built-up areas, driven by population
growth and infrastructural development. Conversely, rangeland has seen a drastic decline of
63.27%. The increase in water bodies reflects improved urban water management. These findings
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underscore the need for sustainable urban planning to mitigate the environmental impacts of rapid
urbanization in Tashkent.
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ZAMONAVIY DASTURLAR VA GEOAXBOROT TIZIMIDAN FOYDALANISH

Annotatsiya: Ushbu maqgolada hozirgi rivojlangan davrda ma’lumotlarni qayta ishlash bilan bog ‘lig
masalalarni har bir soha negizida o ‘rganishga qaratilgan. Har qanday korxona yoki tashkilotni
avtomatlashtirilgan  ma’lumotlar  tizimisiz  tasavvur  gqilish ~ qiyin  bo‘lganligi  sababli  barcha
avtomatlashtirilgan ma’lumotlar tizimlari ma’lumotlar bazasini boshqarish tizimiga (MBBT) o ‘rganish va
Geoma’lumotlar bazasi MBBT negizini chuqur o ‘rganiladi va fan geoma’lumotlar bazasini yaratish va
boshqarishning nazariy asoslarini va amaliy uslublarini o ‘rganiladi. Shuningdek dunyoda xususan
yurtimizda kechayotgan goegrafik muammolarni o ‘rganishga qaratilgan. Yer yuzida va mamlakatimizdagi
GAT texnologiya o ‘rganish borasidagi ilmiy yondoshuvlar va uning mohiyati, omillarini o ‘rganishga
qaratilgan. Geoma lumotlar bazalari mohiyati, omillari va shu kabi yangiliklarni xususan o ‘rganish ketma
ketligini kuchaytirish zarurligi ta’kidlangan.

Kalit so‘zlar: geoma’lumotlar bazasi, avtomatlashtirish, geografik axborot tizimi, geoinformatika,
geodeziya, fazoviy-geografik kompyuter tizimi, ilovalar, fayl bazasi kartografiya, diagramma va grafika,
animatsiya, ma’lumotlar bilan ishlash, geotahlil, ma’lumotlarni boshqarish, format birliklaridan boshqarish.
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HCIOJIb30BAHUE COBPEMEHHBIX ITPOT'PAMM Y TEOMH®OPMAIIMOHHOM
CUCTEMDbI

Annomauusn: Ilenvio Oannoti cmamovu S6A€MCsL UYYEHUE B0NPOCO8, CEA3AHHBIX C 0OPABOMKOU
OaHHBIX 8 COBPEMEHHYIO PA3GUMYIO 9NOXY, OAs Kadxico02o noas. TIockonvky mpyoHo npedcmasums Kakoe-
qub0 npeonpusimue Ul OpP2aAHUAYUI0 Oe3 ABMOMAMUUPOSAHHOU UHGOPMAYUOHHOU CUCHEMbL, 6Ce
A8MOMaAMu3UPOBAHHbIE UHDOPMAYUOHHBIE CUCTEMbl NOOLEHCAM USYUEHUIO CUCTEMbl YNPAGIeHUs ba3amu
oannvix (CYBI]) u 6asei ceooannvix. On makice HAnpaeieH Ha UsyyeHue 2e02papuieckux npooiem 6 mupe,
ocobenno 6 nawetl cmpane. I'AT na 3emne u 8 Haulell cmpane HaANPAsieH Ha u3yyeHue HAyUYHbIX H00X0008 K
usyuenuro mexwuku, ee cywnocmu u Gaxmopos. Iloduepxueanocb, umo HeOOXOOUMO YCUTUMD
NOCAE008AMENbHOCHb U3VHEHUSL CYUWHOCMU, (DAKINOPO8 U NOOOOHBIX HOBOBEEOCHU OA3 2e00AHHDIX.
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USE OF MODERN PROGRAMS AND GEOINFORMATION SYSTEM

Abstract: This article aims to study the issues related to data processing in today’s advanced era on a
per-field basis. Since it is difficult to imagine any enterprise or organization without an automated
information system, all automated information systems are subject to the study of the database management
system (MBBT) and Geodatabase. is studied. It is also aimed at studying geographical problems in the
world, especially in our country. GAT on earth and in our country is aimed at studying the scientific
approaches to the study of technology and its essence and factors. It was emphasized that it is necessary to
strengthen the sequence of studying the essence, factors and similar innovations of geodatabases.

Keywords: geodatabase, automation, geographic information system, geoinformatics, geodesy,
spatial-geographic computer system, applications, file base cartography, diagram and graphics, animation,
data processing, geoanalysis, data management, format management of units.

Rivojlanoyotgan ushbu davrda har ganday korxona yoki tashkilotni avtomatlashtirilgan
ma’lumotlar tizimisiz tasavvur qilish qiyin. Barcha avtomatlashtirilgan ma’lumotlar tizimlari
ma’lumotlar bazasini boshqarish tizimiga (MBBT) asoslanadi. Geoma’lumotlar bazasi MBBT
negizida shakllantiriladi. Fan geoma’lumotlar bazasini yaratish va boshgarishning nazariy asoslarini
va amaliy uslublarini o‘rganadi. Ma’lumotlar bazasi va geoma’lumotlar bazasining asosiy
tushunchalari hamda ular orasidagi bog‘liglik, sinflarga ajratish, ma’lumotlar strukturasini
shakllantirish va shunga mos MBBT turlarini ko‘rib chiqadi. Bugungi kunda har qanday GAT
(geografik axborot tizimi) loyihalarini geoma’lumotlar bazasisiz tasavvur etish qiyin, shunday ekan,
bu sohada ta’lim oladigan talabalar ushbu fandan zaruriy bilimlarni berish ularning yugori malakali
mutaxassis bo‘lib yetishishlarida muhim o‘rin egallaydi. Bugungi kunda geodeziya iqtisodiyot
tarmogqlarining barcha sohalarida keng qo‘llanilmoqda. Shu bois GAT va geodeziyani birgalikda
go‘llash uchun katta hajmdagi yozma va grafikaviy,hudud bilan bog‘langan geografik
ma’lumotlarni yig‘ish kerak bo‘ladi. Geoma’lumotlar bazalari esa maxsus GAT dasturlari
yordamida ishlanadi. Ayni paytda yurtimizning bir gancha jabhalarida ESRI kompaniyasining
ArcGIS dasturi tanlanganligini inobatga olgan holda asosiy e¢’tibor ArcGIS dasturi negizida
geodezik o‘lchashkarni matematik qayta ishlash,geoma’lumotlar bazasini yaratish va boshqarish
yo‘llarini o‘rgatishga qaratildi. Shuni takidlash kerakki,ushbu ArcGIS dasturi yordamida bugungi
kunda dunyoning ko‘plab mamlakatlarda bo‘lgani kabi bizning vatanimizda ham GAT loyihalari
yaratilmoqda va ularning samarali faoliyat ko‘rsatishlari ta’minlanmoqda. Geoaxborot tizimlari
loyihalarini yaratish va ulardan samarali foydalanish uchun geoma’lumotlar bazasi haqidagi
bilimlarga ega bo‘lish kerak. Geografik axborot tizimi— asosiy vazifalari fazoviy-
geografik ma’lumotlarni to‘plash, saqlash, boshqarish, tahlil gilish, modellashtirish va tasvirlashdan
iborat bo‘lgan mutaxassis tahlilchilar boshqaruvi ostidagi umumlashgan kompyuter tizimidir. Sodda
qgilib aytganda, geografik axborot tizimi (GAT) o‘z ichiga xaritashunoslik, statistik tahlil hamda
ma’lumotlar bazasini mujassamlashtiradi. GAT keng tarmoqli soha bo‘lib, xaritashunoshlik,
masofadan zondlash, yer tuzish, tabiiy resurslarni boshqarish, fotogrammetriya, geografiya,
shaharsozlik, samoviy video hamda mahalliy gidiruv tizimlarida keng foydalanib kelinmoqgda. Bu
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ma’lumotlarni  boshqarish, kartagrafik tasvirlar va tahlil qilish uchun yaratilgan ichki
pozitsiyalangan fazoviy axborot tizimidir. GAT bu inson faolligi va dasturiy apparatning geografik
ma’lumotni saqlash, boshqarish va tasvirlashga mo‘ljallangan kampyuter tizimidir. GAT ilk bora
XXasrning 60- yillarida AQSH va Kanada harbiy magsadlarda foydalanishi natijasida vujudga
kelganGeoaxborot tizimiga yana turlicha ta’riflar keltirish, u hagidagi muhokamalarni davom
ettirish mumkin, biroq barcha ta’riflarning zamirida yuqorida keltirilgan asosiy ma’no yotadi.
Shuning uchun keltirilgan ta’rifni bosh ta’rif deb qabul qilish mumkin. Geoaxborot tizimining ilmiy
asoslari 7 Quyidagi rasmda geoaxborot tizimining umumiy ko‘rinishi keltirilgan bo‘lib, ushbu tizim
turli adabiyotlarda yanada batafsilroq yoki soddalashgan holda berilgan bo‘lishi mumkin ArcGIS
dasturi va uning ilovalari: ArcCatalog, ArcGIS dasturining ilovasi sanalib, ishchi sohalarda va
geoma’lumotlar bazasida geografik axborot bilan ishlaydi va boshqaradi. Ishchi sohalar— bu
diskdagi fayllarga ega papkalar bo‘lib, sizning ma’lumotlaringiz— karta hujjatlari, tasvirlar,
ma’lumotlar fayllari, geoishlov berish modellari, geoma’lumotlar bazasi va boshqalarni tashkil etish
uchun foydalaniladi. Ishchi sohalar GAT axborotini mantiqiy to‘plamini tashkil qilish va birgalikda
foydalanishning oddiy usuli hisoblanadi. Geoma’lumotlar bazasi- bu turli jiltdagi geografik
malumotlar to‘plamlarini yig‘ish bo‘lib, ular ArcGISda foydaniladi. Geoma’lumotlar bazasi
tomonidan axborotni saglashni bir necha usullari mavjud:

» Geoma’lumotlarning fayl bazasi— diskdagi fayllarga ega papka;

* Geom’alumotlarning personal bazasi — Microsft Access (.mdb) ma’lumotlari bazasi fayli.

CUBD (Oracle, SQL Server, Informix, DV2 yoki postgrre SQL) Arc Catalog katologining
shajarasining tuzilish ko‘rinishda bu ma’lumotlarni ifodalaydi, bu ma’lumotlar bilan ishlashni
osonlashtiradi. UArcGISma’lumotlari to‘plami vahujjatlar bilan ishlash uchun mo‘ljallangan
Windows kuzatuvchisining o‘z turidagi analogi hisoblanadi. Mazkur bo‘limda Arc Catalogdan
foydalanishning gisqacha abzori kiritilgan, shuningdek Arc Catalog yordamida hal gilish mumkin
bo‘lgan bazi masalalar keltirilgan. Arc Catalog sizga hamma ma’lumotlar fayllari, ma’lumotlar
bazazi va ArcGIS hujjatlari uchun integrallashtirilganvabir xil gilinganko‘rinishda taqdimqilinadi.
Arc Cataloggeografikaxborot elementlari bilan ishlashvanavigatsiyauchun ikkitaasosiy panellardan
foydaniladi.

ArcGIS modullari quyidagilar

1. Kartografiya. 2. Diagramma va Grafika. 3. Animatsiya 4. Malumotlar bilan ishlash. 5.
Geotahlil. 6. Malumotlarni boshgarish. 7. Format birliklaridan boshgarish.

ArcMap ilovasida electron taxeometrdan olingan giymatlarni yuklab olish:

ArcMap ilovasi yuklangach, dobavit danniy tugmachasi yordamida elektron taxeometrdan
yuklab olingan koordinatalar kotalogi yuklab olinadi. Natijada mazkur fayl tablitsa soderjrniya
gatoriga tushadi. Koordinatalar fayliga sichqonchaning o‘ng tugmasini bosib dobavit x,y danniy
gatoriga kiriladi. gatorlarga Ko‘rsatilishi belgilangan lozim bo‘lgan ma’lumotlar keltiriladi va ok
tugmachasini  bosish orgaliy jadval ko‘rinishiga ega bo‘lgan ma’lumotlarni giymati
(koordinatalari)ga asoslanib geografik ko‘rinishi namayon bo‘ladi

Bugungi kunda GAT muhim ahamiyatga ega, chunki turli xil ishlarning bajarilishi uchun turli
manbalardan ma’lumot to‘plash mumkin. Buni amalga oshirish uchun, ma’lumotlar Yer yuzasida
ma’lum bir joyga bog‘langan bo‘lishi kerak. Buning uchun odatda kenglik va uzunlik ishlatiladi va
geografik xaritada o‘z nuqtalariga qarab joylashtiriladi. So‘ngra, tahlil qilish uchun boshqa
ma’lumot to‘plami birinchisining ustki qismiga joylashadi va wular makon nagshlari va
munosabatlarini ko‘rsatib beradi. Misol uchun, muayyan joylarda ko‘tarilish birinchi gatlamda
namoyon bo‘lishi mumkin va keyin bir xil hududdagi turli joylarda yog‘ingarchilik miqdori
ikkinchi darajali bo‘lishi mumkin. GIS tahlili natijasida, balandligi va yog‘ingarchilik miqdori
hagida ma’lumot paydo bo‘ladi. CBSda ma’lumotlarni ko‘rish mumkin bo‘lgan uch xil usul
mavjud. Birinchisi, ma’lumotlar bazasi ko‘rinishi. Bu "geodatabase" dan iborat bo‘lib, boshqacha
aytganda, ArcGIS uchun ma’lumot saqlash tizimi sifatida tanilgan. Unda ma’lumotlar jadvallarda
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saglanadi, osonlik bilan ochiladi va ishlarning bajarilishi shartlariga mos kelish uchun boshqariladi
va boshgqariladi. Ikkinchi ko‘rinish - xarita ko‘rinishi va ko‘pchilikka tanish bo‘lganligi sababli, bu
ko‘pincha CBS mahsuloti jihatidan ko‘pchilikni ko‘ra oladi. GIS, aslida, yer yuzasidagi
xususiyatlarni va ularning munosabatlarini ko‘rsatadigan xaritalar to‘plamidir va bu munosabatlar
xarita ko‘rinishida eng aniq namoyon bo‘ladi. Yakuniy CBS versiyasi - bu mavjud ma’lumotlar
guruhlaridan yangi geografik ma’lumotlarni jalb qilish vositalaridan tashkil topgan model
ko‘rinishi. Ushbu funktsiyalar keyinchalik ma’lumotlarni birlashtiradi va loyihalar uchun javob
beradigan model yaratadi. Sodda qilib aytganda, geografik axborot tizimi (GAT) o‘z ichiga
Xaritashunoslik, statistik tahlil hamda ma’lumotlar bazasini mujassamlashtiradi. GAT keng tarmoqli
soha bo‘lib, xaritashunoshlik, masofadan zondlash, yer tuzish, tabiiy resurslarni boshqarish,
fotogrammetriya, geografiya, shaharsozlik, samoviy video hamda mahalliy gidiruv tizimlarida keng
foydalanib kelinmoqda.

Bu ma’lumotlarni boshqarish, kartagrafik tasvirlar va tahlil qilish uchun yaratilgan ichki
pozitsiyalangan fazoviy axborot tizimidir. GAT bu inson faolligi va dasturiy apparatning geografik
ma’lumotni saqlash, boshqarish va tasvirlashga mo‘ljallangan kampyuter tizimidir. GAT ilk bora
XX asrning 60- yillarida AQSH va Kanada harbiy magsadlarda foydalanishi natijasida vujudga
kelgan. Keyinchalik bu tizim yordamida kadastr malumotlari sifatida keng foydalanilib kelmoqda.

Xulosa: Tez suratlarda o‘sib rivojlanayotgan ushbu dastur har bir davlatda mukammal va
puxta o‘rganilishi va qo‘llanishi ushbu davlatning iqtisodiyoti va kelajakda kutilayotgan
muffagiyatlarning eshigini ochib beradi va Geoaxborotlar tizimini yanada takomillashtiradi. Ushbu
sohani chuqurroq o‘rganishlik esa tarmogqlarda xaritashunoslik, masofadan, zondlash, yer
resurslarini boshqarish kabi sohalarni rivojlatiradi.
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WM pecypciapuHMHI MHUKAOpPJIApU KT JKUXATAaH KUIUIOK XYKAIUK SKUHJIAPUHUHT
TYpUHH Ba XOCHJIAOPIUTHHU Oenrmnad 6epaau. Xap KaHIal SKUHIAPHUHT MUMIAO €THIIAIIHA YYyH
MabJIyM MHKAOpJA HCCUKIMK 3apyp Oynamu. LyHUHr y4yyH XaM MamjakaTUMU3 HKIMMUR
pecypeiIapiHi KHIIUIOK XY KAJIWTH HyKTaly HazapuaaH 0axosam MyXUM aMaiii axaMusTra ara.

Bereranus naBpuia Kepakiiu MUKAOPa UCCUKIMK MaBxyl OYiIcaruHa SKUHIap YpyFu yHUO
YMKAIW, PUBOXIIAHAAW Ba MUMIMO €TWiIaau. DKUHJIAPHUHT YPYFU YHUO YHMKHINM, KYT XOJUIapna,
XaBo xapoparu ypraua + 10 °C nan rokopu Oynrannaa 13 Oepaiu.

['eocucremanapuu 6axoiama MaHTHKHH, KapTorpaduk, aaia TaaKUKOTIapy, adpOKOCMHK
Ba reorpauk TaKKOCJall, CTATUCTUK, MAaTEeMaTUK, JaHAA()T MHIUKALMICH, aHAIUTUK-KaMepad,
penbed TutacTukacu Ba Oomka metomnapaan dovpananwinu. JI.LH. baGymkun, H.A. Korait Ba
III.C. 3okuposnap Tomouunan (1985) V36eKucTOH Xy[yIHHHHT arpOMKINM IIAPOMTHHH KHIIUIOK
XYXKaIMTH MaKcajuja YpraHwiraH Ba paHOHIAIITHPUIraH. Maskyp palOHIamITHpHIIra acocaH,
Vpra 3apadmon Ba Kyiim 3apadmuon oxpyriapu axpaTwirad. Ypra 3apadIIoH OKpyrura
Camapkanyg Ba Canrzop-Hyporta Tor opanuru OOTHKJIApW KHPUTHITAH. By OKpyrima KW KHCKa
6y1u6, ypraua 28-71 kyHHM Tamkun Stagu. Huc6atam mact Xxapopar -24-35°, ypraua uionb
xapoparu 28°, rokopu xapopar 37; 39%an Tamkun Kumagn. TeKHCINK KHCMHIA TEPMUK pecypeiap
4000-4500°, Ttornm kumcmmaa  3000-4000°. Ym6y kypcaTkuumap —KHIUIOK XY KaIurd
MaxCyJOTIapuIaH dpTa MUIIAp Y3yM, ypTa MUIIAp TaxTa HaBIApPUHU XaMJa IIOJWHUHT dpTa
MUIIAp, MaKKaXYXOPUHUHT Ked MuIIap Ba OOIIKAa JAOH MaxCYJIOTJIAPUHU €TUINTHPHILNTA HIAPOUT
eTapiy SKaHIUTUHE Kypcartanu [2].

Kyitu 3apaduion okpyruaa sHBaph oiuHHHT ypTaua Xapoparu -2° nan +1°%raua. DHr coByk
xapopar -26°. E3 wccuk, wions oiimna ypraya xapopar +45+46%mm tamkmn kumagm. Erummap
Mukgopu 95-125 mm arpoduna. By Xyayn Oomika pernonnapra HucOaTaH TEPMHUK pecypciiapra
Goiimury OwmaH axpamu® Typaam. Vbxobmit xapoparnap nurmamucH 4500-5000° Ba yHmaH xam
KYIHM TalIKuiI Kujidagd. By MUHTaka maxTaHuHT Yprada Xapoparja eTWsaJuraH HaBJIapHHU
VCTUpUII Y4yH SIpoKu [7].

Manmukuii  memooaap. T'eocucreMa KOMIIOHEHTJIApH oOpacujaa y3apo OOFTUKIMK Ba
alloKaJIap Xamja TabCcUpiiap MaBXya. YJIapHU KYNWHYAa OEBOCHTA Ky3 OWJIaH WIFad OJIUIN KUIHH.
IIyHUHT y4yH MaHTUKMA MyJioXa3a KWJIMHAId. MaHTHKUN MeToajapra musumiu maxiul,
UHOYKYUSL, O0eOyKyusl, dKCnepmau oaxonaws, maxkociaus KaOWIapHU KUPUTHII MYMKHUH. Tusumiu
maxaun XX acpHuHr 60-fimnnapuaan 6omad Tabumil reorpadusna KyiiaHuO kenuHMokaa. by
METOA JKapaéH Ba XOJIWCAIApHW WHTCHCHUB MaBXYIJIUTHHHU aHUKJIAIIA, MEINOPATHB XOJATHHU
Oaxonamaa Kymianuiaad. A. PadukoBHUHr Tabkupmammra kypa, (1976, 1984, 2003) Ttusum
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(cuctema) — 6up-Oupu Owiian OOrnuK OynraH Oup OYTYH SXJIMTIMKHHM BYXYATa KEITHPYBUH KT
3JIEMEHTIAPHUHT TapTHOra COJIMHIaH XOJaTUIHP.

Tu3uMIM TaxJ M Typiad MyaMMOJIQPHU Xajl 3THUIIJA METOJOJIOTHMK acoc OYyimd Xu3zMar
Kunau. Xap Oup reocucremMa Y3MHUHI MUYKM Ty3WIMIIMra Kypa TallKU TabCcUpiapra MabiyM
yynammwivkra sra. Iy cababium aHTpomoreH TabCHp TeocHCTEMaapia Typiuda akc cajio
Oepralyiury y4yH BoXajapja MeIMOpaTHB Xojiar Oexapop keuaau. T.B. 3BOHKOBaHMHI €3MILINYA,
(1987) Tu3umuM E€HIONIYB SIPATUIUINM OWIaH (paHIAPHUHT TapKOKJIMTU HYKOINMO, MyamMMolap
aTpoduma OupamyBu Kyqdamam.

B.b. Couaga (1978) amanuii tanamadTIIyHOCIUK TaIKHKOTIAPUHUHT HATHKAIAPHUIAH XK
XYKaIUruAa KaM KYJUIAaHWIMIIMHUHT cababiapu cudartuaa KyWuaarwiapHu kentupaau: 1)
TAJAKUKOT OOBEKTHHM reocucTeMa cudaruja YpraHUIHUHT Tanad aapaxacuaa OyiMaranimuru; 2)
JaHIMA(TUIYHOCIMKHUHT  aMaluii  MIJIapyd  peXajallTHPYyBUM  Ba  JIOMMXAJIAIITUPYBYU
TAIIKWJIOTIAp TOMOHUAAH KaM KYJUTaHWIMIIH, 3) Oaxoyam KypcaTKUWiIapuaaH TaOWUi-TEeXHHK
MHIIOOTJIap THU3MMUHHU PUBOXJIAHTUpUILIA ¢oiaananMaciuk; 4) nanamadriiyHocnapra ¥3
TAAKUKOTIApH HATH)KACMHM HOUIA0 YHKApUIIra KEeHr SJKOpPUH OJTUII YYyH TapFHOOTHUHT
eTULIMACINIY; 5) TaJKUKOTJIap HATHXXAJAPUHUHI peXaJallTUPYBUM TAIIKWIOTIAp TOMOHHJIAH
KOPHH ATUIMIIN OWiiaH OOFJIMK MyaMModap Ba Oomkanap. ['eocrcremanap Xakunaru TabIuMOTTa
OarMIUIaHTaH UIMMHA agaOuérnapia TaOMUMl MyXMTHH OapKapopialUTHpHILI Ba YHJAH caMmapaid
(olianaHUITHUHT Ha3apuil acociuapu EpuTHiras [6].

TaOuuit reorpadusia TH3UMIN EHAOLIYBHUHT O0apKapOpJIUTU Xakuaa Y30eK OJIMMIIApUHUHT
xam ¥3 xuccanapu 6op. XKymmnanan, [1.H. Fynomor Ba 6omkanapaunr é3ummuya, (2004) tabnarHuHT
cHUCTeMalld TY3WITaHIMTH YHAAaH (QoHAaJaHMIIla CUCTeMalIH (TU3UMIIM) EHJAIIMIIHM TaK030
KWJIaH.

. 3okupoB Ba U. MymunoBuuHr (2000) “Tabumii reorpadusaa TU3UMIN EHAAMUITHIUHT
MOXHATA Ba Ma3MyHH MaB3yCHJAard Makojacujaa Oy Meroiara arpoduimya TYXTanuO VTras.
Tusumnm €HpamMIn FOSICMHUHT acil MOXMSATH YpraHuil OOBEKTUHUHI XYCYCUSTIIAPUHU YHMHT
KHCMJIapUJIard Xoccajap acocuja TaJIKUK KWiIMIAaH uOopat. YIapHUHT (UKpHUra Kypa, YpraHuil
O00BEKTHHU THU3UM J1€0 Kapalll y4yH acocaH TYpTTa Tanabra >kaBoO Oepuiu kepak: 1) 0ObeKTHUHT
¥3u Oup OyryH Oynumm OuiaH Oup BakTAa KUCMJIApJaH, S’IbHU KUYHK TH3UMIIAPAAH TY3WJITaH
Oynumu; 2) KMYUK TU3UMIIApHM OuMp OYyTYH THU3MMIa OWpIAIITUPUII TaJKUKOTHUHI Makcaja Ba
BazudanapuHu Oenrunamra épaam Oepuiyu; 3) THU3UM KHUCMJIAPUHUHT y3apo  aloKaJapuHU
Oenrmnab OepyBunm TacHU(UApU MaBxyn OYnumu; 4) TU3UMHHUHT Y3U OHMpPOHTA KaTTapok
TU3UMHUHT KUCMHU OYITHO XU3MaT KWK Kepak [3].

IIILA. Asumos Ba AK. Vpasz6oesmapuunr (2000) TabKmatammra Kypa, (yHKIHOHAI
OyTYHJIMK EHIIOITYBUHUHT BOXAa TEOCHCTEMAJapWHU TAaIKHWK OJTHNINA KYJUIAHWIUIIN pelbed
IUTACTUKACH METOJMHMHT WIMMIA U3JTaHUILIapra Ky1uiab »and KUIMHUIIY OunaH O0FIHuK. TaaKUKOT
0o0BeKTH aifHaH Tabpudu KEITUPWITAaH TeocucTeManapaad OynuO, TU3UMIM  EHJAIIHII
BOXAJIAPHUHI MEJIMOPATHB XOJAaTUHHU Oaxousamiia mwxoouil camapanap 6epau. Tusumnm €xpanryB
TapkuOuaarn (QyHKIUMOHAN-OyTYHIMK reorpadus danHmapuga Y3UHUHT MabiIyM VpHHMra oJra.
I'eocucremanapHUHT MOP(OJOTHUK CTPYKTYpacu Aapé€ XaB3aJapHHUHT WYKU TY3WIMIIH TH3UM
XOCHJI KWJIYBYM OKUMJIAPHUHT WYHAJIMIIMHUA aHWUK TacBUpiaiau. Pemped turactukacu €xu
MOp(hOMETPUK METOJIap T'€0JIOTHsl, TUAPOJIOTHS Ba TYNPOKUIYHOCIHK Kabu ¢aH coxanapuaa KeHr
KymutanmwiMokaa [1]. By meromuunr tabumii reorpadusga unuratuaumm xakuna M.H. Cremanos
(1977, 2003), D.M.Yembapuco, b. baxpurmunoB (1980, 1984); H.U. Caburtoa (2002),
A.K.Vpas6oes Ba Gomkamap, (2000) Tabkumiarad. Pembed IUIACTHKACH KAapTACH >KOMHHIHL
a’pPOKOCMHUK CypaTiapuHH Tax M KWIMII Ba TONOrpaduk KapTacuaa MacTIuK Ba OanaHUIMKIapHU
QKpaTUII OpPKAIM aMaira OIMpWiITad. ByHmaH Tamkapu, MaHTUKAH METOMJIAPHUHT UHOVKYUS
Memoou TpeaMeT OmiaH XojMca opacuaa cabab-OoFIMKJIMK Ba anoka YpHartaau. Mnmuid wuina
MenuopatuB reorpadus Owran 3apaduioH mapé xaB3acH BOXa I'€OCHCTEMaJapHHUHT METHOpPATHB
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X0JaTu ypracujaa ajoka ypHaTHIAM. byHaa XycycuiIuknaH xap OWTTa TasHY XY>KalUTHaaH
OJIMHTaH MablIyMOTJIap, YMYMHIJIMKKa TOMOH HYHanTUpuinO, OyTyH XaB3aJard BOXaJapHUHT
MEJIMOpAaTHB XOJIATH XaKuaa MablyMoT Oepau. [eocucremamap Ty3wiMIIMra Kypa MabiyM
MopGoJIOrHK KUcMiapaaH uoopat. ['eocucremanapuu ypranum Mop(osIoruk KUCMIIAPHU (KHYUK
reocrcTeManap YJIapHHUHT 3JIEMEHTIapH, KOMIIOHEHTIAPH) TaXJIWI KWK OWiIaH OOUUIaHTaHaa —
MHAYKIUS METOJIM, TEeOCHCTeMaHu Kucwiiapra OynumiaH OomuiaHca — JeAYKUUS METOAU
Kymnanuiaad. By Xap MKKM TagKMKOT METOAMHM Oupraiukiga KymwuO onud Oopuin Makcaara
MYBOQUK.

Kapmoepagux  memoo — Tabumii, WKTUMOMH-UKTUCOONA OOBEKTIAp, BOKea Ba
XOAMCATAPHUHT MablIyM OUp BaKTAaru XOJaTMHU MaTeMaTHK WY OuiaH KMYpalTHpHWiInG, KOFo3/a
tacBupiauyiup. ['eorpaduk kapramap Y3WMHUHT Ma3MyHH, TacBUpPH, KYprazMalujNTd Ba
3aMOHaBUHIMIH OyiiMua kaprorpaduk Mozaen xucobnaHaau. I'eorpaduk KapTagapHu Ty3UII Y4yH
KapTorpauk MpOeKUUsIap, KHUpaUTUPUII Japa)xacu — macimTald, kaprorpaduk reHepamu3amus,
IapTau Genruiap Ba Ma3MyHUHHM OOMUTHIN yYyH AuMarpammaiap, KaOyja KWJIMHTAH TypJId paHriap
kymnanunaau (Camuines, 1982; Bukropos, 1986; bepisaua, 2002; Mup3anues, 1987, 2006).

l'eoepaghux maxkocraws SHT KaJuMJaH KYJUIaHUO KEIMHAJUraH TaJKUKOT MeETOJapJaH
oupunup. Jlana maokukomaiapu TeorpauK TaKKOCHAIl, TYMPOK-THIPOr€OJIOTHK, TYMPOK-
reoKUMEBHM, abopaTopus-aHATIUTHK, “TasgHY XyAy[ulap”, SKCHEepT TaXJIMJIM acocujaa Oaxosall
METOMJIApUHU KymuO onub Oopumn opkainw amaira omupwind. Boxa reocucremanapuHUHT
MeJIMOpaTHB TYNpOKJIapjaa Ky3aruianu. Jlanma TaakuKoT/Iapy reocucreMaiapra ep OCTH
CYBJIADUHHMHT TabCUPHW CE3WJIApiu OynaauraH naBpiap — 0axop Ba Ky3 daciurapuua YTKa3HIIH.
3apaduoH nap€ XaB3aCMHUHI YpTa Ba KyWH KUCMHJA >KOMJIAlIraH BOXa I'€OCHCTEMallapUHUHT
MEJIMOPATHB XOJIAaTH aHUKJIAHOW. Typiid TEOJIOTUK-TeOMOP(OJIOTHK, JaHamadT Ba TYIpOK
XycycusiTiiapura sra OyiraH, TasH4 XyJyJ/ulap/laH OJIMHIaH TYNPOK, €p OCTU Ba €p YCTH CyBJIapu
HaMyHaJIapy JadopaTopusiia Tax i KWIUH]IH.

A.A. PaduxoB (2003) menuopaTuB XonaTHU Oaxomnamijga Ba (yHAaMeHTad Ba amalldid
¢dannapHuUHT cudaTtuii Ba MUKIOPUN TAAKUKOT METOJUIAPUHUHI axXaMUSATH XaKuaa TabKuiao,
ynapaaH ¢aincada, COLHOIOrUs, UKTUCOTUET, (PU3MKa, MaTeMaTHKa, Ieo]orus, OUOoJorus, KUME
(dannapuaa HIIUTATUIIAAUTAaH METOAJIApHU TaOMuil reorpadusiia xam KyJiam MyMKHUHJIUTHHA alTHO
yTran 3au [4].

Boxa reocuctemamapyHUHI  MEIUMOpPAaTHUB  XOJAaTHMHM  TAAKUK OTUII  KapaéHuaa
KapTaJallTHPUII UIIJIApUHUHT XaM ¥3 YpHU Ba Bazudacu 6op.

CunteTnk Kaprajmap — OUp HeuyTa XOJuca Ba KypcaTKUWIap Hazapuil OuWiaumiiap acocuia
YMYMIIAIITUPUIITAH, XOANCAIIAPHUHT JKOMIAIINIIN Ba TapKAJIUIIN KOHYHUSATIIAPU XUCOOTa OJIMHTaH
aHWK, aManui WyHamunum kaprtanap. by rypyxra Oaxonam Ba Oamropatriami KapTajapd Xam
KHUpaJu.

I'eotuzumnapuu cudatiu 6axomnamnt metoaukacu J.Cadapos, (2015) mabaymoTiaapura Kypa.
Oaxoram KYpcaTKHWIAPHHU TaHJamgaH OonuiaHanu. Tabuuii mapouTHH daHgmadTIv O6axosamt
METOJIM MOXUSTH YMYMUJIMHUI KapTa Ma3MyHUHHU “CyObeKT” TOMOHUAAH OaxoJamra ojaud Keiaaau.
bynnaii BakTaa amoxugard TaOMHM TeppUTOpUAN KOMIUIEKCHap €EKU  YNapHUHT TabCUPHU
KpeTepusiapra MyBoGUK Oaxonaml KaTeropusuiapura rypyxJaHaad, “CyObeKT HUHT Tabuuit
OMWIJIAp XYCyCHSITUTra OYnraH peakuuscd, TaOUMi KOMIOHEHTJIApHUHI TAallKU TabCcupra
TypryHaurvanukiaanaan. Cudatim 6axonam acocuid JaHaam@T KapTajlapH JIereHaacuja — sSXIIu,
€MOH, KOHUKapJIH, KOHUKApCU3 MapouTiap, €ku y €ku Oy XyayJ Ba Xoucaiap YUIyH Maxcyc UIILIad
YUKWITAH CY3JIH makiaa oepunaau [5].

Xynoca Kuaub aidTranaa Tabumii-reorpaduk skapaéniap XonaTHHU 0axoJiaml XapuTalapuHu
TY3UII kapa€Hu Mypakkal 0ynu6, HapakaT TEXHUK JKUXAT/IaH, OAJIKU TaxJIWJI )KUXATAaH XaM y3ura
X0C €HJIOUTYBJIAPHH Tanad KUJIaIH.
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Tamkent, Y36ekucran, e-mail:kadirovaindiral508@gmail.com
Ilykuna Oabra I'eopruesna
Houent xadenpsl «I'eone3nn u reouHPpopMaTikny, HammoHanpbHOTO yHHBEpCUTETa Y 30eKuCcTaHa
uMeHu Mupizo Yiyroeka
Tamkent, Y30ekucran, e-mail: Olga.Shuka 53@mail.ru
PA3BUTUE NPOCTPAHCTBEHHOMN ®OTOTPUAHTYJISAIIUU HA OCHOBE
MATEPUAJIOB COBPEMEHHBIX HIU®POBBIX ADPO®OTOCBEMOK "
OUPPOBBIX POTOI'PAMMETPUYECKUX CUCTEM

Annomauun. B Oannoii cmamve paccmampugaemcsi ONpOC 0 pa3guUMUU NPOCMPAHCMEEHHOU
domompuanzynsayuu 6 Y3bexucmare Ha OCHO8E MAMEPUALOE COBPEMEHHBIX YUPPOBBIX AIPOPOMOCHEMOK U
yugpposvix gpomoepammempuueckux cucmem (L{@C); ee saxcnocmv npu nOCMpoeHuu MoOeIu MeCmHOCU
no a’poKoCmMudecKum CHUMKAM U onpeaeﬂeuuu OJIEMEHNO8 BHEUIHECO OPUEHMUPOBAHUA CHUMKOB.
Onucwisaemcst 0cHOBHASA yeib npocmpaucmeeﬂﬁoﬁ gbomompuaﬂeyﬂﬂuuu, ee 6uUobl. ﬂaemcg noHAmue
yugpposvim  pomoepammempuneckum  cmauyusm  (L{OC), ¢ nomowwpio KOMOPbIX  GLINOIHAEMCS
NPOCMPAHCMBEEHHAS (POMOMPUAHSYTIAYUSL

Knwouesvie cnoea: npocmpancmeennas pomompuaneynayusa, LPC, aspoxocmuueckue CHUMKU,
d/1eMEHMbl 6HEULHECO OPUEHMUPOBAHUS.

Kadirova Indira Rustamovna
Mirzo Ulug‘bek nomidagi O‘zbeiston Milliy universiteti
Geodeziya, kartografiya va kadastr yo‘nalishi 4-kurs talabasi
Toshkent, O‘zbekiston, e-mail:kadirovaindiral508@gmail.com
Shukina Olga Georgiyevna
Mirzo Ulug‘bek nomidagi O‘zbeiston Milliy universiteti
Geodeziya va geoinformatika kafedrasi dotsenti
Toshkent, O‘zbekiston, e-mail: Olga.Shuka 53@mail.ru
RAQAMLI FOTOGRAMMETRIK TIZIMLAR VA ZAMONAVIY RAQAMLI
AEROFOTOSYOMKA MA'LUMOTLARI ASOSIDA FAZOVIY
FOTOTRIANGULYATSIYANI RIVOJLANTIRISH

Annotatsiya. Ushbu maqolada O'zbekistonda zamonaviy ragamli aerofotosyomka va ragamli
fotogrammetrik tizimlar (RFT) materiallari asosida fazoviy fototriangulatsiyaning rivojlanishi; aerokosmik
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suratlardan yer modelini qurishda va suratlarning tashgi yo'nalish elementlarini aniglashda uning
ahamiyati ko ‘rib chigilgan. Fazoviy fototriangulatsiyaning asosiy magsadi va uning turlari keltirilgan.
Ragamli fotogrammetrik stansiyalar (RFS) tushunchasi, ular yordamida fazoviy fototriangulyatsiyani
amalga oshirilish hagida ma’lumtlar berilgan

Kalit so'zlar: fazoviy fototriangulatsiya, RFT, aerokosmik suratlar, tashgi orientirlash elementlari.

Kadirova Indira Rustamova
Student of geodesy, cartography and cadastre, National University of Uzbekistan named after Mirzo
Ulugbek,
Tashkent, Uzbekistan, e-mail:kadirovaindiral508@gmail.com
Shchukina Olga Georgievna
Associate Professor of the Department of Geodesy and Geoinformatics,
National University of Uzbekistan named after Mirzo Ulugbek,

Tashkent, Uzbekistan, e-mail: Olga.Shuka 53@mail.ru
DEVELOPMENT OF SPATIAL PHOTOTRIANGULATION BASED ON THE
MATERIALS OF MODERN DIGITAL AERIAL PHOTOGRAPHY AND DIGITAL
PHOTOGRAMMETRIC SYSTEMS.

Abstract. This article discusses the development of spatial phototriangulation in Uzbekistan based
on the materials of modern digital aerial photography and digital photogrammetric systems (DPS); its
importance in building a terrain model from aerospace images and determining the elements of the external
orientation of images. The main purpose of spatial phototriangulation and its types are described. The
concept of digital photogrammetric stations (DTS) with the help of which spatial phototriangulation is
performed is given

Keywords: spatial phototriangulation, DPS, aerospace images, elements of external orientation.

B Bek OypHO pa3BuBarOUIMXcs HU(PPOBBIX TEXHOJOTHH U IMUPPOBBIX a3p0(HOTOCHEMOYHBIX
CHCTEM, Bce OOJIbIIE TPUXOTUTCS TOBOPUTH 00 MX aKTyaJbHOCTH B HACTOSINEE BPEMSI.

Hu oxna xapra, mias, 1160 opTo(OTOIUIaH HE MOXET ObITh CO3AaH 0e3 MpeBapUTEeIbHOM
MIPOCTPAHCTBEHHON (DOTOTPUAHTYIALMN a3pOPOTOCHEMOYHBIX MaTEpUajOB, CYIIHOCTh KOTOPOM
3aKJIFOYAeTCsl B NOCTPOCHHHM MOJENHM MECTHOCTH IO CHUMKAaxX, NPHUHAUIEKAIIUM OJHOMY HWIIU
HECKOJIbKUM MaplipyTaM, M BHEIIHEM OpPUEHTHpPOBaHUM 3ToW Mmojenu. DoToTpuaHryasuus
MO3BOJISIET ONpPENENIATh [0 CHUMKAM IUIAHOBOE IIOJOKEHHWE M BBICOTHI OINOPHBIX TOYEK,
HEOOXOUMBIX JUIsl CO3JaHusl  OpTO(OTOIUIAHOB, KapT, HHU(poBoil monenu penbeda (LIMP),
uuppoBoir Moaenu MecTHocTd (LIMM). Takxke mNO3BONSET OMpENENATh SJIEMEHTHI BHEIIHETO
OpUEHTHPOBaHUS CHUMKOB. OCHOBHasl Lieidb NpocTpaHCTBeHHOW ¢otoTpuanryasuuu (I1OT) —
MaKCHUMaJIbHO COKpPATHThb TpPYIOEMKHE IIOJIEBble Teo/e3ndYeckue pabdoThl, 3aMEHMTh HX Ha
KamepalbHbIe [6].

@OTOTpUAHTYISIMSL - 3TO METOJ, ONPEACNIEHUS KOOPAMHAT TOYEK MECTHOCTH IIO
¢orocHuMKaM. @DOTOTPUAHTYNIALMS TNPUMEHSETCS JUIsl CTyLIEHUE Te0AEe3MYEeCKOM CeTH JUIs
o0ecrieyeHrs: CHUMKOB OIOPHBIMU TOYKaMM, HEOOXOIUMBIMH Ul COCTaBJIEHUS! TONOrpaduiecKoit
kaptol [1]. CymectByeT nBa Buia HOTOTPUAHTYIISIUH:

- IPOCTPAHCTBEHHA - TJI€ 32 OCHOBY O€epyT BCe TPH KOOPAMHATHI TOUKH 110 ocsiM XY Z;

- IJIAaHOBAs - OMNpeJeJeHHe KOOPAWHAT MO JBYM OCSIM, OOBIYHO - XY M XapaKTepu3yIoT
10JIO)KEHNE TOYKH B TOPU30HTAIBLHON MIJIOCKOCTH.

[T moxHO KITaccuPUIMpPOBaTh:

1) mo xonMuecTBy MapuIpyTOB:

- O/IHOMApIIPYTHAasi, KOTOpasi CTPOUTCS MO0 CHUMKaAM, MPUHAJIEKAIIUM OTHOMY MapLIpyTy;

- MHOTOMapIIpyTHasi, UK OJ0YHAsA, KOTOpasi CTPOUTCS 110 CHUMKaM, NPUHAIEKALUM IBYM
1 OoJiee MapuipyTam.

2) 10 TEXHOJIOTMU MOCTPOCHUS CETU (POTOTPUAHTYIISLIMU:

- aHAJIOrOBasl, OCHOBAHHAs Ha MCIOJIb30BaHUE YHUBEPCAIbHBIX IPHUOOPOB;
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-aHAJIUTUYECKasi, OCHOBAHHAs Ha TPUMEHEHHUH BBICOKOTOYHBIX aBTOMATHU3WPOBAHHBIX
cTepeokomnapatopoB u IBM;

- nudpoBasi, pu KOTOPOIH HCIIOIB3YIOTCA HU(PPOBBIE H300PAKEHHUS;

3) B 3aBUCHMOCTH OT MCIIOJIb30BaHUS (PU3NUECKUX U3MEPEHUIL:

- C HCTIOJIb30BaHHEM (PU3NYECKUX U3MEPEHHIA;

- 0e3 ucnop30BaHus (PU3HMUECKUX U3MEPEHUI;

4) Mo Ha3HAYEHHUIO:

- KapKacHasi, pa3BUBAIOIIAACA NEPIEHIUKYIAPHO K HANpaBICHUIO 3arOIHSIIOLINX
MapUIpyTOB C LENbI0 00ECTIeUYCHHs OTIOPHBIMH TOYKAMH, HEOOXOAUMBIMU 711 (POTOTPHUAHT yJISIIUU
IO 3aMOJHSIOUIIM MapIIPyTaM;

- 3aIOJTHSIONIAsA, 00ECTIEYNBAONIAs ONOPHBIMU TOUKAMHU KaXKIYIO CTepeornapy.

Paznmuuarot 3 criocob6a ogromapipytHoit [1DT:

1) MeToa HE3aBUCUMBIX MOJIETICH;

2) METOJ YaCTUYHO 3aBUCHUMBIX MOJIEJIeH;

3) METO/1 CBSI30K.

Paznuyarot 3 cnoco6a Mmuoromapuipytaoii [1OT:

1) crioco® cBsI30K;

2) crioco0® He3aBUCHUMBIX MOJIEIICH;

3) cnoco® He3aBUCHMBIX MapIIPYTOB.

B V306ekucrane, Ha  Tomorpad0-reoie3MUeCKuX  MPEeANpHATHIX, Ui Iesel
MPOCTPAHCTBEHHOW  (POTOTPHAHTYIISIIMM,  AKTHUBHO  HCHOJB3YIOTCA  Takue  HUPPOBBIC
dororpammerpuueckue craniuu, kak [{AC Photomod, Erdas Imaging.

OTH CTaHIUM TO3BOJIAIOT BBHIMOJHUTH OPHEHTHPOBAHWE OJUHOYHOTO CHHUMKA, CO3aTh
oprodoronzobpakenue ¢ ydyerom LIMP, momyyuTs opToOoTOMIAaH M BBIIOJIHUTH BEKTOPHU3AIMIO
KOHTYpOB. Pe3ynbTaTsl BEKTOPU3AIIH MOTYT OBITh SKCIOPTHPOBaHbI B paznuynbie [ VC.

[IdC — nabop mporpaMMHBIX CpelacTB LU(POBOM (oTorpammerpuyeckoil 00pabOTKU
naHHbIX J[33, MO3BOJIAIONIMX MOIYyYaTh MPOCTPAHCTBEHHYIO HH(OPMAIIMIO HAa OCHOBE M300pakeHni
KaJpOBBIX IHU(POBBIX U IUICHOYHBIX KaMep M KOCMHUYECKHX CKAaHUPYIOIIUX CUCTEM BBICOKOTO
pasperenus [6].

OCHOBHBIM MOAYJIEM Ha 3TUX LUQPPOBBIX CTAHLUAX SBISETCA MOAYJb AHAIUTUYECKON
(GOTOTPHAHTYIISIIMKA, C TOMOIIBI0 KOTOPOTO BBITONHSIETCS (HOTOrpaMMETPUYECKOE CryIIeHUE
CBA3YIOIIMX M ONOPHBIX TOYEK CETH, B pe3yjabTaTe 4Yero, Yy4YacTBYIOIIWE CHUMKHU CETH
OpPTaHU30BBIBAIOTCS B CTEPEONaphl, TaK HEOOXOIWMbIE [UIS CO3/aHUs Kaprorpaduyeckoi
npoaykiuu. Hwke, Ha pucyHkax 1, 2 u 3 u300pakeHO MEpPEeHOC M M3MEpPEHHE Te0JIe3UYECKUX
TOUYEK, HAOOP ¥ MEPEHOC CBAZYIOMIMX TOYEK KaK BJIOJb MapIIpyTa, TaK U MEXKAY MapIIpyTaMH Ha
LI®C Photomod [4].
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Puc.2 Habop To4ex B1osib MapmpyTa Puc.3 IlepeHoc Touek MKy
MapLpyTamMu

3a cyeT u3MepeHuss KOOPAUHAT OMOPHBIX TOYEK NMPOUCXOJUT BHEIIHEE OPUEHTUPOBAHHE U
UCKITIOUeHHE Je()OpMaIlii CETH TPHAHTYJSIUU, & TOYHOCTh MOCTPOCHUS (HOTOTpaMMETPUICCKIX
CeTel 3aBUCUT OT YMCJIa TOYEK B CTEpeonapax, OT YMCIIA U PACIIOJIOKEHUSA OITIOPHBIX TOYEK B CETU U
OT HUCIIOJIb3yEMOI'0 METO1a YPABHUBAHUS CETH.

3akaouenue. brarogaps cTpeMHUTENFHOMY YIYUIICHHIO U OOHOBJICHHIO CYILECTBYIOIIMX
UGpoBbIX  (OTOrpaMMETPUYECKHX CHCTEM, a TakKe aBTOMAaTH3alus NPAKTHYECKH BCEX
MPOU3BOACTBEHHBIX IIPOLIECCOB, IMPUBEIU K YBEIUYECHHUIO MNPOU3BOAUTEIBHOCTA U YIYYIIECHUIO
KadecTBa (OTOrpaMMETPHUYECKUX TIPOAYKTOB, YTO B CBOKO OYEPEIh IPHBEIO K MOBBIIICHUIO
KOHKYPEHILIUM Ha pbIHKE (OTOrpaMMETPUUYECKUX YCIYT U CHIDKEHHUIO CTOMMOCTH KOHEYHOTO
MPOAYKTA.
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YUQORI ANIQLIKDA BURCHAK O‘LCHASH
Annotasiya: Davlat geodezik tarmoglarini qurishda xozirgacha eng ko‘p bajariladigan o'lchashlar
turi burchak o ‘lchash ishlaridir. Tarmogqlarini triangulyatsiya va poligonometriya usullarida qurishda
barcha punktlarda gorizantol burchaklar va zenit masofalar o ‘Ichanadi. Burchak o ‘Ichash ishlarida har xil
turdagi va har xil aniglikka ega burchak o‘lchash asboblari qo‘llanadi. Geodezik asbobsozlikni
rivojlanishiga bog ‘liq teodolitlar va boshqa asboblar standartlari vaqt-vaqti bilan qayta ko ‘rib chigiladi va
to ‘ldirilib kelinadi.
Kalit so‘zlar: Geodezik tarmog, burchak, laplas punktlar, zenit, triangulyatsiya, poligonometriya,
trilateratsiya, deformatsiya.
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BBICOKAS TOYHOCTDb UBMEPEHMUS YIJIA
AHHomamuu;l. Venosaa cvemra aensemca naubonee wacmo 6vinoaHsemviM 6UOOM u3M€p€Hul:i npu
ROCMPOeHUU 20CY0apCmeeHHblX 2eode3uveckux cemell. Tlpu nocmpoenuu cemeil Memooamu mpuaHeyIsyuu
U nojiucoHomempuu 60 6cex MmOYKAX USMEPSAIN 2OPpU30OHMAlIbHble )2jibl U 3€eHUNHble pPACCMOSHUAL. Hpu
UMepeHuu y2io6 NnpumMersiaiom y2io6sble USMePpUmMeNbHblE ycmpo[tcmea PA3HbIX munoe u c pa3H0ﬁ
moynocmulo. Cmanoapmol HA MeoooaUmbsl U Opyeue npudopsvl, CEA3AHHBIE C PA3GUMUEM 2€00€3UUECKO20
npubopocmpoetus, nepuooudecKy Nepecmampuearomcs u OONOJHAOMCAL.
Kniwoueewvie cnoea: [eooesuueckas cemka, yeojl, mOYKuU ﬂanﬂaca, 3€HUum, MmMpuanyiAyusl,
NOAUCOHOMEMPUs, mpuiamepayus, oegopmayus.
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Teacher, Geodesy and geoinformatics department, NUUz named after Mirzo Ulugbek
Tashkent, Uzbekistan, e-mail: gulovshokhrukh702@gmail.com
Kuylieva Madina Bobomurod kizi
Master’s student, Cartography specialty, NUUz named after Mirzo Ulugbek
Tashkent, Uzbekistan, e-mail: madinaquyliyeva5@gmail.com
Safarov Eshqobul Yuldashovich
Doctor of technical sciences, Cartography department, NUUz named after Mirzo Ulugbek
Toshkent, O‘zbekiston, e-mail: safarov57@mail.ru
ANGLE MEASUREMENT IN HIGH ACCURACY
Abstrast. Angle surveying is the most frequently performed type of measurements in the construction
of state geodetic networks. When building networks using triangulation and polygonometry methods,
horizontal angles and zenith distances are measured at all points. Angle measuring devices of different types
and with different accuracy are used in angle measurement. Standards for theodolites and other instruments
related to the development of geodetic instrumentation are periodically revised and supplemented.
Key words: Geodetic grid, angle, Laplace points, zenith, triangulation, polygonometry, trilateration,
deformation.

Burchak o‘lchash geodezik asboblarini vazifasi, o‘lchash aniqligi va konstruksiyasiga qarab
turli guruxlarga bo‘lish mumkin. Vazifasiga qarab burchak o‘lchash geodezik asboblari
teodolitlarga va astronomik teodolitlarga bo‘linadi.

Teodolitlar geodezik tarmoglar punktlarida gorizontal burchaklar va zenit masofalarni
o‘lchashda, astronomik teodolitlar esa Laplas punktlarida astronomik kuzatishlarni bajarib kenglik,
uzoqlik va azimutlarni aniqlashda ishlatiladi. Aniqligi bo‘yicha teodolitlar yuqori aniqlikdagi
teodolitlar, aniq teodolitlar va texnik teodolitlarga bo‘linadi. Yuqori aniqlikdagi teodolitlarga
burchakni labaratoriya sharoitida bir priyomda m<I", aniq teodolitlarga -/<m<I0" va texnik
teodolitlarga -m>10" o‘rta kvadratik xatolik bilan o‘lchashni taminlaydigan teodolitlar kiradi.
Konstruksiyasi bo‘yicha hozirgi teodolitlarni sanoq olish moslamasiga qarab ikkita katta
guruxlarga: optik sanoq olish moslamasiga ega teodolitlarga va elektron teodolitlarga bo‘linadi.
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Amaldagi standart bo‘yicha teodolitning har bir tipiga ularni o‘lchash aniqligiga bog‘liq holda
maxsus shifr beriladi, bu shifr «T» xarfidan (teodolit) va labaratoriya sharoitida burchak o‘lchashni
o‘rta kvadratik xatosi chegarasini belgilovchi ragamlardan tashkil topadi. Masalan, T1 bir sekund
aniglikdagi teodolit hisoblanadi [2, 6].

Konstruksiyasi bo‘yicha hozirgi kunda teodolitlarni sanoq olish moslamasini turiga garab ikki
guruxlarga bo‘lish mumkin: optik sanoq olish moslamasiga ega teodolitlar va elektron teodolitlarga.
Amaldagi standartga asosan teodolit har bir tipiga asbob turini bildiruvchi harf “T” (teodolit) va
burchak o‘lchash o'rta kvadratik xatosini ko'rsatuvchi ragamdan iborat shifr beriladi, masalan, T1;
T2, yabni T1 — bir sekund aniglikdagi teodolit, T2 — ikki sekund aniglikdagi teodolitlar 1-jadvalda
keltirilgan.

1-jadval
Yuqori anig, aniq, optik va elektron teodolitlar texnik tavsiflari

Texnik tavsiflari Optik teodolitlar Elektron

teodolit

T1 T2 T2000S

Qarash trubasi: obyektiv
diametri, mm kattalashtirishi, 55 46 -
karra okulyar mikrometrining 30; 40 25 43
bo‘lak giymati 1" - -
Gorizantal doira:
diametri, mm 135 90 130
limb kichik bo‘lagi giymati 10' 20' 10’
Sanoq olish moslamasi: turi Optiklik Mikrometr
bo'lak giymati: 1" 1" 1"
Vertikal doira:
diametri, mm 90 65 90
limb bo‘lagining giymati 10’ 20' 10°
Sanoq olish moslamasi: turi mikrometr
Bo‘lak giymati Optik 1" shkalali 1" 1"
Adilak bo'lagining giymati (2mm
sekund):
gorzantal doira alidadisida 7 15 10
vertikal doira alidadasida 12 15 kompensator
Asbob massasi, kg:
Grilofsiz 11 5.2 6,5
Gtilofi bilan 15 9,5 10,5

Davlat geodezik tarmoglarini qurishda burchak o‘Ichash ishlari turli fizik-geografik va iglimiy
sharoitlarda: issiq, cho‘l va qumlik hududlarda, tog‘ oldi va baland tog‘ hududlarda, xavo haroratini
keskin tebranishlarda (+50 dan —20°C) bajariladi [5, 6].

Har bir asbobni bunday sharoitlarda uzoq yillar davomida foydalanish, kam mehnat va vaqt
sarflab yuqori aniqlikdagi o‘lchash natijalariga erishish burchak o‘lchash asboblarini ishlab
chigishda maxsus talablarni hisobga olish va ularni taminlashni talab etadi.

O‘Ichash asboblarini ishlab chigishda maxsus talablarni hisobga olish va ularni taminlashni
talab etadi.

Asosiy geodezik ishlarni bajaruvchi mutahassislar teodolitlar tuzilishini mukammal bilishi,
ularni tadqiq qila olishi, asbob doimiy qiymatlarni yuqori aniqlikda aniqlay olishi (adilak bo‘lak
giymatini, mikrometr bo‘lak qgiymatini va hakoza), punktda ishlash paytida teodolitni sozlashni
bilishi va asbob xatolarini o‘Ichash natijalariga tasirini hisobga ola bilishi kerak. Yuqori aniqlikdagi
teodolit murakkab sistema bo‘lib metall va optik qismlari ichki zo‘riqish yoki kengayishi natijasida
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deformatsiyaga uchraydi. Deformatsiya esa burchak o'lchash natijalarida xatoliklarga olib keladi [2,
4].

Oddiy misol, punktda ishlash jarayonida kuzatuvchini beparvoligi ogibatida ko‘targich
vintlardan biriga ma’lum vaqgt davomida quyosh nurining tushib turishi ko‘targich vintlarni Al o‘ta
kichik chizigli (0,5 mkm) siljishga olib keladi.

Teodolit o°qi bilan ko‘targich vintlar orasidagi masofa r=14 sm bo‘lganda bu siljish teodolitni
limbi bilan birga quyidagi burchak giymatga burilishiga sabab bo‘ladi.

Al . 05-2:10° .
Aa = P 12.10° 0,7,

bu esa o‘z navbatida o‘lchangan yo‘nalish giymatiga shu miqdorda ta’sir etadi. Agar
burchaklar yuqori aniqlikda o‘Ichansa xatosi 0,5" dan oshmasligi kerak, demak yuqoridagi 0,7" yo‘l
qo‘yib bo‘lmaydigan xatolikdir.

1-shakl.

Ko ‘tarish vintining deformatsiyasi tufayli teodolit tagligining azimutal siljishi

Bundan kelib chigadi kuzatishlar davomida katta extiyotkorlik bilan ishlash talab gilinadi.
Geodezik tarmoglarda punktlar orasidagi masofalar 15-20 km bo'lganda ashob xatolari ma=x bilan
tashgi muhit tasiri  mm*M (yon refratsiya, signallari buralishi va h.k) xatolarini o'zaro teng deb
gabul gilish mumkin. Shuni hisobga olib 1-klass triangulyasiyasi uchun burchak o'lchashni o'rta
kvadratik xatosini (1< 0,7") quyidagicha yozamiz.

2
+m

.M. S 097 S

Asbob xatosi teodolit kompleks xatolarini qo‘shma tasiridan kelib chiqadi. Teng ta’sir etish
prinsipiga asosan aytish mumkinki har bir xato manbaasining tasiri 0,2-0,3" dan oshmasligi kerak.
Ushbu murakkab bo‘lmagan hisoblash yuqori aniqlikdagi teodolitni tayyorlash, yig‘ish va sozlash
uchun ganday yuqori talablar qo‘yilishini ko‘rsatadi.
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Toshkent, O‘zbekiston, e-mail: behzodtursunov17082000@gmail.com
GAT VA VEB TEXNOLOGIYALAR YORDAMIDA 3D SHAHARSOZLIK KARTALARINI
YARATISH VA ULARDAN FOYDALANISH MASALALARINI TADQIQ ETISH
(TOSHKENT SHAHRI MISOLIDA)

Annotatsiya: Shaharsozlik kadastr karta, plan va sxemalarini turli soha vakillari foydalanishi
mumkin. Bularga qurilish, sanoat, ta’lim ekologiya va shu kabi ko ‘plab soha vakillarini misol qilib
keltirishimiz mumkin. Zamonaviy texnologiyvalar xaritalarni nafagat qog ‘ozda, balki elektron formatda
ham yaratishga imkon beradi. Kartografiya xizmatlari ijtimoiy-igtisodiy faoliyatda muhim rol o ‘ynaydi.
Ular ishni tezlashtirishga, ularni amalga oshirish narxini pasaytirishga, rentabellikni oshirishga imkon
beradi. Hududni aniq bilish loyihalash va boshqga turdagi ishlarga xato gilmaslik imkonini beradi.

Kalit so‘zlar: GAT, 3D GAT, modellashtish, veb GAT, veb karta, ArcGIS Story Maps, ArcGIS,
Google Earth Pro, vizuallashtirish.
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Almomamm: Fpadocmpoumeﬂbnbze Kadacmpoeble Kapmbl, NiaaHbl U CXEMblL MO2CYM UCNOIb306AMbCA
npeocmasumensmy  Pasiudnbix  cpep OesmenvHocmu. B kawecmee npumepa  MOJCHO npusecmu
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opmame. Kapmoepaghuueckue yciyeu uspaiom 8axcHyr0 potb 8 COYUAIbHO-IKOHOMULECKOU 0esimelbHOCHIL.
Onu no3zeosrom ycKkopumbo pa5OI11bl, CHU3UMb CMOUMOCMb UX pealusayuu U noevlCumbs peHma5€]leOCl’l’lb.

Tounoe 3nanue mecmuocmu 0aem 603MONCHOCHb U30EHCAMb OUUOOK NPU NPOCKMUPOBSAHUU U OPY2UX BUOAX
pabom.

Knrouegswvie cnoea: TUC, 3D I'HC, mooeruposanue, seo-1 UC, eeb-kapma, ArcGIS Story Maps,
ArcGIS, Google Earth Pro, susyaruzayus.
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CREATING 3D URBAN MAPS WITH THE HELP OF GIS AND WEB
TECHNOLOGIES AND RESEARCHING ISSUES OF THEIR USE
(TASHKENT CITY AS AN EXAMPLE)

Abstract: Urban planning cadastral maps, plans and schemes can be used by representatives of
various fields of activity. As an example, we can cite representatives of construction, industry, education,
ecology and many other fields. Modern technologies allow creating maps not only on paper, but also in
electronic format. Cartographic services play an important role in socio-economic activity. They allow you
to speed up work, reduce the cost of their implementation and increase profitability. Accurate knowledge of
the terrain makes it possible to avoid errors in design and other types of work.

Keywords: GIS, 3D GIS, modeling, web GIS, web map, ArcGIS Story Maps, ArcGIS, Google Earth
Pro, visualization.
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Oxirgi yillarda kosmosdan olingan suratlar yordamida karta, plan va sxemalarni yaratish
uchun asos sifatida ishlatilmoqda. Yerni masofadan zondlash ma’lumotlaridan faol foydalanish
quyidagi omillar bilan bog‘liq:

- joylashuv anigligini 3 - 4 sm gacha oshirish;

- ishlashning kuchayishi, tasvirning uzatish tezligi;

- mijozga ma’lumot yuborish vaqtining qisqarishi;

- tarmoq texnologiyalari va imkoniyatlaridan faol foydalanish, ma’lumotlarga bevosita
kirishni ta’minlaydigan xizmatlarni yaratish;

Yerni masofadan turib zondlash ma’lumotlarining arzonligi, ma’lumotni qayta ishlash
uchun katta miqdorda bo‘lmagan xarajatlar. Kartografiyada yerni masofadan turib zondlash
ma’lumotlari faol foydalanilmoqda, ushbu usul oddiy dala va boshqa turdagi tasvirlari o‘rnini
asta-sekin egallamoqda.

Yuqori aniqlikdagi kartalar qiymati o‘z dolzarbligini yo‘qotmagan. Geoaxborot
tizimlari kartografiya sohasiga ma’lum o‘zgarishlarni kiritdi.

Veb geoaxborot tizimlari umumiy foydalanish uchun xaritalarni yaratish va nashr etish
imkonini beradi. Ularni yaratish o‘z ishini boshqalar bilan bo‘lishishning yagona usuli
hisoblanadi. Elektron kartografiya foydalanuvchilarning imkoniyatlarini sezilarli darajada
kengaytirdi, bunday xaritalarni smartfon yoki planshetga yuklab olish imkoni mavjud.

Zamonaviy texnologiyalar sistematik yondashuv bilan ajralib turadi. Qurilmalar axborot
suratlarining maksimal ko‘rinishini taqdim etadi. Kartografiya texnologiyalari elektron relyef
xaritalarni yaratish uchun qo‘llaniladi.

Hozirgi kunda urbanizatsiya tezlashgani sayin, shahar landshafti tez suratlar bilan
o‘zgarmoqda. Binobarin, shahar qurilish muhiti doimiy ravishda gorizontal va vertikal ravishda
rivojlanib bormoqda. Biroq fazoviy tahlil sohasida ko‘proq etibor vertikal o‘lchovdagi
geoaxborotning muhimligiga garamasdan, gorizontal dinamikaga beriladi. 3D modellashtirish
usullari vertikal o‘lchamdagi geoma’lumotni olish va tahlil qilish va obyektlarni shaharlarda
qurilgan muhitda jonli ko‘rinishda ko‘rishning kuchli qobilyati tufayli mashhurlikka erishdi.
Turli tadgigot miqgyoslari va magsadlarida turli xil 3D modellashtirish usullariga ega bo‘lgan
turli shahar ilovalari paydo bo‘ldi.

Shaharsozlikda 3D GAT modellashtirish rejalashtiruvchilar, arxitektorlar va
siyosatchilarga murakkab shahar muhitini uch o‘Ichovda tasavvur qilish va tahlil qilish imkonini
beruvchi kuchli vositadir. Geografik axborot tizimlarini (GAT) 3D modellashtirish dasturlari
bilan integratsiyalashgan holda, shaharsozchilar shaharlar va mahallalarning batafsil tasvirlarini
yaratishi mumkin, bu ularga rivojlanish, infratuzilma va yerdan foydalanish bo‘yicha ko‘proq
asosli qarorlar gabul gilish imkonini beradi (1 va 2-rasmlar) [1,3,5].

Shahar rejalashtirishda 3D GAT modellashtirishdan foydalanishning asosiy jihatlari va
afzalliklari [2]:

1. Aniqlilik: 3D GAT modellari binolar, yo‘llar, bog‘lar va boshqa xususiyatlarni o‘z
ichiga olgan qurilgan muhitning real va aniq tasvirini ta’minlaydi. Bu manfaatdor tomonlarga
taklif qilingan o‘zgarishlar mavjud shahar tuzilishiga qanday ta’sir qilishini tasavvur qilishga
yordam beradi.

2. Fazoviy tahlil: GAT dasturiy ta’minoti rejalashtiruvchilarga fazoviy
ma’lumotlarni uch o‘lchovda tahlil qilish imkonini beradi, bu ularga turli saytlarning rivojlanish
uchun mosligini baholash, atrof-muhitga ta’sirni baholash va potentsial ziddiyatlar yoki
imkoniyatlarni aniglash imkonini beradi.

3. Manfaatdor tomonlarni jalb gilish: 3D modellar manfaatdor tomonlarni jalb gilish
va rejalashtirish bo‘yicha takliflarni jamoatchilikka yetkazish uchun juda samarali vositadir.
Interaktiv 3D vizualizatsiya aholi va jamoat guruhlariga taklif gilinayotgan ishlanmalarni
yaxshiroq tushunishga yordam beradi va rejalashtiruvchilarga fikr-mulohazalarini tagdim etadi.
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4.  Rejalashtirish: 3D GAT modellashtirish yordamida rejalashtiruvchilar kelajakdagi
rivojlanish uchun bir nechta senariylarni yaratishi va baholashi mumkin. Yerdan foydalanishning
turli shakllari, transport tarmoglari va dizayn variantlarini simulyatsiya qilish orqgali ular shahar
rivojlanishi uchun eng bargaror va bardoshli yechimlarni aniglashlari mumkin.

1-rasm. Toshkent city (Google earth Proga integratsiya gilingan
uch o‘lchamli modeli)

5. Infratuzilmani rejalashtirish: 3D GAT modellari infratuzilmani rejalashtirish va
loyihalash uchun qimmatli bo‘lib, rejalashtiruvchilarga yangi ishlanmalarning kommunal
xizmatlar, transport tarmoglari va boshga muhim xizmatlarga ta’sirini baholash imkonini beradi.

6.  Shahar dizayni: Arxitektorlar va shahar dizaynerlari dizayn kontseptsiyalarini
o‘rganish va mavjud shahar muhiti kontekstida ularning amalga oshirilishi mumkinligini
tekshirish uchun 3D GAT modellashtirishdan foydalanadilar. Ushbu takrorlanadigan jarayon
yanada uyg‘un va vizual jozibali mahallalarni yaratishga yordam beradi.

7. Ma’lumotlar integratsiyasi: GAT platformalari turli xil ma’lumotlar manbalarini,
jumladan, demografik ma’lumotlar, atrof-muhit ma’lumotlari va iqtisodiy ko‘rsatkichlarni 3D
modellarga birlashtirish imkonini beradi. Ushbu keng gamrovli yondashuv rejalashtiruvchilarga
bir nechta omillarni hisobga olgan holda yaxshi ma’lumotga ega qarorlar qabul qilishga yordam
beradi.

8.  Xatarlarni baholash va barqgarorlikni rejalashtirish: 3D GAT modellashtirish tabiiy
ofatlar, iqlim o‘zgarishi va boshqa xavf-xatarlar bilan bog‘liq xavflarni baholash va yumshatish
uchun ishlatilishi mumkin. Toshqgin zonalari, zilzila xavfi va boshqga zaifliklarni tasavvur gilish
orqgali rejalashtiruvchilar shaharning chidamliligini oshirish strategiyalarini ishlab chigishlari
mumkin.

176



Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

2-rasm. Olmazor city (Google Earth Proga integratsiya qilingan uch o‘lchamli
modeli)

ArcGIS Story Maps ilovasi yoki veb saytida turli tagdimotlar, ArcGIS va Geoaxborot
tizimlariga oid turli ma’lumotlar yaratish mumkin. Bu ma’lumotlarni esa boshqalarga taqdim
etish va ulashishning qulayligi bilan ajralib turadi. ArcGIS Maps ilovasida Toshkent shahri
shaharsozligi haqida muhim ma’lumotlarni 3-rasmda va https://arcg.is/O5femH quyidagi
sissilkaga kirgan holda ko‘rishimiz mumkin.

Toshkent shahri shaharsozligi

fothkemt = O zbekistanning poysisthva eng yirik shahni bo' lib, abbdisl
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3-rasm. ArcGIS Story Maps ilovasida Toshkent shahri shaharsozligi hagida

Xulosa qilib aytganda, 3D GAT modellashtirish shaharlarni rejalashtirishda ajralmas
vosita bo‘lib, shaharlarning kelajagini tasavvur qilish uchun kompleks va dinamik yondashuvni
taklif qiladi. Fazoviy ma’lumotlarni ilg‘or modellashtirish usullari bilan integratsiyalashgan
holda, rejalashtiruvchilar ongli garorlar gabul gilishlari, manfaatdor tomonlarni jalb gilishlari va
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yanada bargaror va bardoshli shahar muhitini yaratishlari mumkin. 3D GAT modellashtirishni
gabul gilish nafagat kelajakni tasavvur gilish, bu uni aniqlik, uzogni ko‘ra bilish va barcha aholi
uchun hayot sifatini oshirishga intilish bilan shakllantirishdir [4].
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ZAMONAVIY GAT TEXNOLOGIYALARI YORDAMIDA QISHLOQ XO‘JALIGI
YERLARINING ELEKTRON XARITALARINI YANGILASH MASALALARI
Annotasiya: Ushbu maqgolada qishlog xo ‘jaligi yerlari va ulardan ogilona foydalanishda elektron
raqamli xaritalarning o‘rni va ahamiyati hamda ularni yaratish va yangilash bo ‘yicha sohaga kirib
kelayotgan yangicha ilg ‘or texnologiyalar, jumladan yuqori aniqlikka ega bo ‘Igan aero va kosmosuratlar,
elektron raqamli xaritalarni yaratish bo ‘yicha zamonaviy dasturiy ta'minotlarga asoslangan holda elektron
ragamli xaritalarni yaratish va yangilash ishlari hagidagi ma'lumotlar yoritilgan.
Kalit so‘zlar: GAT, qgishlog xo jjaligi yerlari, elektron ragamli xarita, aerosurat, kosmosurat.
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ISSUES OF UPDATING ELECTRONIC MAPS OF AGRICULTURAL LANDS
USING MODERN GAT-TECHNOLOGIES
Abstract: This article examines the role and importance of electronic digital maps in agriculture
and their rational use, as well as information about new advanced technologies that are being introduced to
create and update them, including high-definition aerial and space photography, the creation of electronic
digital maps based on modern software.
Keywords: GIS, agricultural lands, electronic digital map, aerial view, satellite image.

Mamlakat gishloq xo‘jaligini jadal rivojlanishi mazkur sohadagi mavjud barcha yerlardan
ogilona foydalanishni tagozo etmogda. Bugungi kunda yerlardan ogilona va samarali foydalanishni
tashkil etish, shuningdek sohaga zamonaviy texnologiyalarni hamda yer resurslarini hisobga
olishning yangi uslublarini joriy etish va yerlardan foydalanish samaradorligini oshirish
muammolarini aniqlash, ularning yechimini topish, ushbu yo‘nalishdagi mavjud imkoniyatlar va
istigbollarni belgilab olish bugungi kunning dolzarb vazifasidir.

Qishloq xo‘jaligi yerlaridan oqilona foydalanish va ularni monitoring qilishda elektron
xaritalarning ahamiyati katta. Shu boisdan, elektron xaritalarni yaratish va ularni yangilash bo‘yicha
sohaga kirib kelayotgan yangicha ilg‘or texnologiyalar jumladan, yuqori aniqlikka ega bo‘lgan
kosmosuratlar, elektron ragamli xaritalarni yaratish bo‘yicha zamonaviy dasturiy ta'minotlarga
asoslangan holda elektron ragamli xaritalarni yaratish va yangilash ishlari olib borilmogda. Buning
huquqiy asosi sifatida O‘zbekiston Respublikasi Prezidentining 2021 yil 24 fevraldagi "Qishloq
xo‘jaligiga mo‘ljallangan yerlardan foydalanish va muhofaza qilish tizimini takomillashtirishga doir
qo‘shimcha chora-tadbirlar to‘g‘risida" gi PQ-5006-sonli Qaroriga asosan qishloq xo‘jaligi
yerlaridan foydalanishning ilmiy asoslangan samarali texnologiyalarini ishlab chigish va joriy etish
bo‘yicha qator ishlar bajrilib kelinmoqda [1].

Hozirgi kunda geoaxborot tizimi (GAT) texnologiyalari jadal sur'atlar bilan rivojlanib
borishi natijasida u nafagat texnik sohalarda, balki hayotimizning turli sohalarida ham qo‘llanib
kelinmoqda. Ayniqsa, qishloq xo‘jaligi yerlarining elektron xaritalarini yangilashda zamonaviy
GAT texnologiyalaridan foydalanish bugungi kunning muhim vazifalaridan biridir [3].

Elektron xaritalarni  yangilashdan magsad yerdan foydalanuvchilar tomonidan
foydalanilayotgan yerlarning hozirgi kundagi (zamonaviy) holatini aks ettiruvchi yangilangan
elektron ragamli xaritalar va yer maydonlarini yer turlari bo‘yicha hisoblash qaydnomalaridan
davlat yer kadastrini yuritish, yer tuzishning hududiy xo‘jaliklararo va ichki loyihalarini tuzish,
tabiiy landshaftlarni yaxshilash, topografo-geodezik, qishloq xo‘jaligi ekinlarining monitoringi,
irrigatsiya va melioratsiya, tarixiy-madaniy va boshqa yo‘nalishlarda tekshirishlar va izlanishlarni
olib borishda foydalaniladi.
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Elektron xaritani yangilash jarayonida avvalgi yillarda yaratilgan elektron xaritani oxirgi
marta suratga olingan aero yoki kosmo suratdagi holatga solishtirib, avvalgi elektron xaritada aks
etmagan barcha o°‘zgarishlar yangilanayotgan elektron xaritada aks ettiriladi.

Aero yoki kosmo suratda aks etmagan holatlar dala sharoitida ko‘rib chiqilib, qo‘shimcha
ravishda yangilanayotgan elektron xaritaga Kkiritiladi. Elektron xaritani yangilash ishlari Yer
fondining barcha toifalari bo‘yicha yerdan foydalanuvchilar, tuman, viloyat hududlarida bajariladi.

Yangilangan elektron xaritadagi holat dala sharoitida ko‘rib chiqiladi, aerosuratda aks
etmagan biroq joyida mavjud bo‘lgan ma'lumotlar aniglanib, joylardagi konturlarni tegishli shartli
belgilar asosida o‘zgartirish kiritiladi. Noaniq bo‘lgan yangi konturlar va joylardagi obyektlar
yangilanayotgan elektron xaritaga o‘rnatilgan aniqlikda, tegishli asboblar orqali tushirilib, elektron
xaritani kameral holda yangilash jarayonida murakkab deshifrovka ishini aerofotosurat hujjatlarida
konturlar va joylardagi obyektlar, aniqligi va joyida to‘g‘riligi shubha qilinmaydigan elementlar
kameral holda ko‘rib chiqiladi hamda aerofotosuratda aniglanmagan konturlar dala sharoitida
deshifrovka gilinadi.

Kameral holda elektron xarita yangilash jarayonida chegaralar yer tuzish xizmati tomonidan
avvalgi yillarda amalga oshirilgan xo‘jaliklararo yer tuzish hujjatlarida aks ettirilgan chegara
chiziqlari asosida chizib olinadi va hududlar kesimida masalan: Qorqalpog‘iston respublikasi va
viloyatlar, ma'muriy tumanlar, shahar va shahar turidagi qo‘rg‘onlar, yer egalari va yerdan
foydalanuvchilar kesimida amalga oshiriladi. Yer egalari va yerdan foydalanuvchilar chegaralarini
to‘g‘ri aniqglash elektron xaritani yangilashning eng asosiy elementlaridan biridir. Kameral ishlarni
boshlashdan oldin ishlash obyekti (shirkat xofjaligi yoki massiv) hududidagi (fermer
xo‘jaliklarining chegarasidan tashqari) barcha yer uchastkalari chegaralari elektron xaritaga
tushiriladi. Shu bilan birga, tegishli yer tuzish hujjatlari bilan fagat yuridik huqugi rasmiy
tasdiglangan, texnik jihatdan to‘g‘ri rasmiylashtirilgan hujjatlardan olingan chegaralar asosida
tushirib olinadi [4].

Elektron xaritani yangilash davrida chegara belgilari va chegarani chizigli shakllari oldindan
mavjud bo‘lgan hujjatlarda aks ettirilgan tabiiy topoelementlar bilan solishtirib tekshiriladi.
Yangilanayotgan elektron xaritalar dala sharoitida quyidagi tartibda ko‘rib chiqiladi va o‘zgartirish
kiritiladi:

- ishni bajaruvchi tashkilot vakili tomonidan yangilangan elektron xaritani dala sharoitida
ko‘rib chiqib, elektron xarita hamda aero yoki kosmo suratda aks etmagan holatlar tushirib olinadi
va elektron xaritada aks ettiriladi.

Yangilangan va dala sharoitida solishtirish yo‘li bilan tekshirib olingan elektron xarita yer
maydonlarini hisoblash qaydnomalarini yaratishga asos bo‘ladi. Quyidagi elektron xaritalarda

a) 2012 yildagi elektron xaritadagi holat; b) 2023 yilda yangilanish talab etilayotgan holat
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Yer resurslari xaritalari ko‘pchilik qishloq xo‘jaligi xaritalari uchun asosiy manba bo‘lib,
qishloq xo‘jaligi ekinlarini joylashtirishda, yerdan foydalanishda, chorvachilikda yaylovlarni
tasvirlashda asos bo‘lib xizmat qiladi [2]. Yuqoridagilardan kelib chigib shuni aytish mumkinki,
respublikamiz hududida qishloq xo‘jaligi yerlaridan foydalanish va ularni elektron xaritalarini
yaratish va yangilash ishlarini olib borish, yerlardan samarali va magsadli foydalanishni tashkil
etish hamda ma'lumotlar bazasini to‘liq shakllantirilishida zamonaviy GAT texnologiyalarini
qo‘llash samarali natija beradi. Bu 0‘z navbatida foydalanuvchilarga ma'lumotlarni tezkor va sifatli
holda yetkazish imkonini beradi.
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MODERN TECHNICAL ISSUES OF ALLOCATION OF LAND FOR HIGHWAYS AND
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Abstract: This article requires that the main priority in the delivery of goods from production
sources to consumers be given to motor vehicles. Naturally, the advantages of building high-speed, heavy-
duty, modern vehicles and modern highways in order to deliver such large volumes of goods on time, while
maintaining quality, have been highlighted.
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V36eKkHCTOH ~MYCTAKMJUIMKKA OpUINTAHAAH KeHMH, ¥3 OBTHOOPHHH  XaMIYCTIHK
MamJlakaTJIapyu Ba OOIKa XOPMXKUI JlaBnamiap OuilaH ¥3apo alloKalapHU MyCTaxKamJallra, ToBap
allupOoNUIalllIHY PUBOXKJIAHTUPULI, pecryOauKkaMu3ia unuiad yukKapuia€rraH xoMaul€ Ba Tauép
MaxCyJOTIapHH KYIu1ad 3KCIOpT Kuiumira Kapara Oonutagu. Jlapnatumus pax0apuauHr 2023 i
10 oxrsi6pmaru «Y30ekucToH Pecry6iaukacH TeMup HYI TPAHCIOPTH COXACHHH TYOTAH MCIOX
KUJIMII Yopa-TaaA0upiaapy TYFPUCHIa»TH Kapopuaa COXaHU TyOJaH MCIOX KMJIMIL, COFJIOM pakooar
MYXUTHHU SIpaTHIL, OOIIKApYBHUHT 3aMOHABUN YCYJJTAPUHU JKOPUM ATHIL, TPAH3UT CAIOXUATHIAH
camapaiu oiinananuin 0Vitnya kymiad Bazudanap o6enrmnad oepuiau.|[S]

XanK XyKaauruaa TeMUp Nyl TPaHCIOPTH WYJIOBYM Ba IOKJIIAPHU TALIMKWIUAraH TEXHUKA
BOCHTAJap Ba WHINOATIApH: I[OE3/JIap,BaroHiap, CTaHIMsUIap,aBTOMaTHKa Ba TeIMMEXaHUKa
KypWiIMajapy,JUCIIHUEpINK XU3MaTH Ba OOIIKajap MaXMyH OHJIaH >KUXO3JIaHTaH KOpXOHacu
TeMup Hynnapra kupaau.Pecrybnuka Temup ityn tpancrnoptu MJIX nompacuaa KyniHu AaBiaTiap
OuyaH MKTUCOAMH alloOKaJlapHU aMajra OMIMPHILAA MYXUM YpUH srajaiiaun. Temup Hymiap KeHr
W3JIA Ba TOp U3nu 0yim0,doiinananmiaaurad Bazudacura kapad Kyuaarunapra oynuHaan. Temup
Hymiap yuyH ep TaHjall Ba aXpaTHUIa SKOJIOTUK MYXWT,UKIMM,TaOUUil mapouTiap Ba 11y KaOu
0oIITIKa XoIaTiap Xucoora OJIMHA/IN.

Temup Wytapra ep axparrasja €pHUHI KaliCu ep TypuJaH YTUIIM Ba KaHJIal Makcalaiap
Y49yH WIUTAIINA, YHUHT KeJIaKaKJard CaIMOFd KaHmal Oynmumum xucoOra onmuHamu. Temup iymiap
YUyH €p KyWHaru Makcaajgapra axpaTuiaau:

< IKCIUTyaTaTCHUs AaBpHaa TOUMUN (HONTaTaHHIITa;
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<> KYpYJIUII 5KapOHMHKIa BAKTUHYAINK MHIIOATIAp Ba KeNUO KYIIWIYBYH HyapuHu
KOUJAIITUPHIL, XaM/a OoIIKa SXTHUEKIIAp YUYH BaKTHHYA KMCKa MyaaaTAa (Goigananumra.

Temup HyIapHU JOWMXalallla »KOM TaHJAIl Ba YJApHU KypHII YYyH €p MauJOHJIapu
axparuia, Y36ekucron Pecriyonukacuuunr «Ep kogexcn» Y3bexkucton Pecry6nkacu Basupiap
MaxkamacuauHr 1992-itun 27-mait 248-coHIM Kapopu acoCH/Ia UIll FOPUTUIIAIN.

ByH/aH TalIKapd ep axpaTHiiza «Y30eKkucToH PecryGmukacu ep ydacKaJapiHH ONHG

KyHHMII Ba YJNapHM KUIUIOK XY)KaJUrura ouj OyiaMaran HSXTHEXKIap ydyH Oepuiira Toup
MaTepUaulapHi pacMUNIAIITUPUIL TapTuOu Tyrpucuga Huzom» Tanmabnapura puos KUJIMHAIH.
Kypumuimn  skapa€Huma BakTHHYA, KHCKAa MyaAatid QolgamaHuim y4dyyH Oepuirad  ep
MalJOHIapUHUHT (oiIanaHuil MyagaTH Tyramud OwuilaH,ynap TapkuOujga Oy3uiran epiapHu
peKyIbTBaLMsA KUIUII Oyiinmua 3apypuil unuiap Oakapuirad, OJIMHTH ep Jrajmapu EKu epaaH
dolinananyBuniapra Kautapub Oepuiaau. TemMup #Wyn WHIIOATIAPUHM Xa(CH3IUTHHH, SBHH
TaXJICU3UTUHYU €KH TYPFYHJIUTUHU TAMUHJIANI YIyH MYJDKaJUTAHTaH €p y4acKaJapuHUHT MyXoda3za
30HANIApU OYIUIIU Kepak.
PecniyOnukamMu3 XxallK XYKaldurd TapMOKJIapu Y4YyH 3apypuil ailpuM XOpWXK JAaBllaTiiapu
MaxCyJIOTJIApUHU MaH3WITa €TKa3uIIla eTaKYM 0K TaIlIHII BOCUTACH aBTOMOOWI TPAHCIIOPTUIUD.
lyHuHT yuyH pecnyOIMKaMu3a sTHTH aBTOMOOWI WYJUTAPMHUHT KYPWJIHIIN Ba MaBXyAJapUHUHT
KaiiTa TAabMHPJIAHUILIYU T3 CypbaTiap OUiaH pUBOXKIAaHUO OOpPMOKIA.

Pacm 1. 3amonasuit aemomoodun iiynnapu Kypuauuiu

[Ipesunentumus xopuil HWIHKUHT 6 Mail KyHH TeMHUp HYN coxacujaaru joWuxanap Ouial
TAQHUIIUII YOFMJA MaMJIAKaTUMHU3HUHT TeorpaQuk >KOMIAIlyBH, PHBOXIIAHTAH CaHOATH Ba
UKTUCOAUETA TEMUP MY TPAHCIIOPTH MYXHUM aXaMUATra STaJUTMHU aJloXUJa TabKUJUIarad 31U, —
neiinn Abmycamatr MyMHUHOB. — «Y36ekucron — 2030» CcTpaTeruscuza MaMJlaKaTUMH3 XyIyIAu
OpKaJdu TPaH3UT IOKJIApPUHU TallMIl XaXMHUHM 16 MWUIMOH TOHHAara eTKasWil, MIUMOJIUI
HyHanumaa TeMup Hya opKaiu 0K Tamuul myagatiapuHu 40 ¢ousra KUCKapTUPHUII, FOK TaIIHII
XU3MaTJIapyd XaKMUHU Y4 OapoOap OLIMPHUII pPEXaNTAITUPUITAaHUHU HHOOATra oJcak, TeMUp
Hynnapna Xxu3Mat KypcaTuil Macajiacu 1oia3apo 0ynub 6opasepaau.

V36exucron Pecniy6mukacu ITpesunentu IllaBkar Mup3néeB TAMOHHIAH aHUK Ba TYFpHU
ymia6 unkmran 10.10.2023 iun 1TK-329  V36ekucron Pecrybnmkacu TemMup iy TpaHCIOPTH
COXaCHHHM TyOJaH MCIIOX KHJIWII Y0pa-Taa0upiiapu TYFpUCH]Ia Kapopura MyBO(MUK pecryoInKamMus
Oapua Xyayagapuaa *KaxoH Tanabiapura MOC KelaJurad aBTOMOOMII Ba TEMUP HYilapy KypUIIHLIH
XaM aHUK KypcaTuO OepuiraH.

X03Upru KyHjaaa pecrnyoaukamusaa 6apua Xyayaiapuaa 6apua Kylaiinukiapra ara 0yiaran
3aMOHABHil MHIIOOTIAp BAa aBTOMOOWJI iyIIapH KypHIMOKIA. MHN JaBOMHIA Y3IIyKCH3 Xapakat
KAaTHOBMHU TabMUHJIAII KUMHUH OYiraH TOFIM JIOBOH Hysulap ypHura OGapya Kynaliaukiapra sra
OynraH JlaxuM (TOHHEI)JIH UyIap KypuiaMoKaa. byHmai yiakaH WIIapHU amaira OIHUPHUIIIa KaTTa
MUKJOp/Iard XapakaTyiap Tanad KUInHHO, Xap OMp eyuMra MKTHCOIN EHAIINII 3apyp OYiaau.

ABTOMOOW MYJUTApUHU JaBp Tayadura Mociiad, OpTUKYA XapakaTiaapra Wy KyiMmai Kypuii
YU4yH MaBKEHM Ba MakcaJUIM Y3WUra XOC XyCyCHsATIapura OOFJIMK paBUINJA, YIapHU SITOHA JIaBJiaT
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kiaccuukarcusicu Oyiinda rypyx €ku cuHdaapra axpaTiiaan. ABTOMOOWIT HYIIapUHUHT MIUTAN
OJIUII KOOUIUATHHH HU(POJATOBYN KYPCATKUUWIAPHUHT aCOCUICHU XapakaT KaTHOBU MHUKAOpH OYiuo0,
y iinn O¥iinya ypradya KyHJIUK YTraH aBTOMOOMI (aBTO/KyH) OmiaH XucoOnaHaau. ABTOMOOMIUIAD
CepKaTHOB oinapaa OyHal YI4oB coaTaa yTran aBToMoOus (aBTo/coar) OminaH TaBcuIaHAIU.
yn Gyiina6 BakT GUPIMIMIA TAUIMITAH 10K MUKIOPU EKM IfyJIOBUM COHM MY/INard IOKIM EKu
HynoBuM almaHMaHW TalIKWI KWiIMO, coaT, KyH, Wui OYiinda TOHHA/KM €KW HYIOBUM/KM 1e0
TabpUQIaHAIH.

XapakaT KujaaéTraH aBTOMOOWIIAPHUHT XaB(PCHU3 XOJaTH Ba TE3JIUTU HYJ KOIUIAMAaCHHUHT
Xxonatu (paBoHJHMrH)ra Ba Ku€da MUKECIAPUMHUHT YiIyamura, sSbHU KOIJIaMa 3HH, STPHIUKIIAp
paauyciapu, Oyiinapna KUsUJIMKIapura y3BHil OOFIIHK. Wy SIeMeHTIapHHIHT )KaMIAHMACH YHUHT
pyxcar STHITAaH TE3JHMK, aBTOMOOMJ MHUKIOPHHHU YTKa3a OJMIUIMK KOOWIUSATH HYJIHUHT TEXHUK
ToudacuHn OCNTHIIalIH.

Anbatna 3aMOHaBUI aBTOMOOMJI Ba TEMHp Hyiiap KypWIMIIMIA aHUK MaTeMaTHK XHUCOO
kuTO0 Karrta axamusrra sra. Ly Gouc pecnmyOnmkamu3 xynaymiapuia KypuilaéTraH Ba KaiTa
JTOWMXANaHAETraH WYIUiap XO3UPrd KyH KypPWIHINUAA 3aMOHaBHH T'e0Je3uK acOo0iap Ba aHUK
XUCO0 KUTOOMap OpKaiu 0ud 6OpUIsaoau.

Pacm 2. Yioexucmon Pecnybnukacu Xyoyonapuoa Kypunaémaan 3amMonaguii agmomooun éa
memup uynnap.

3aMOHaBHI aBTOMOWIJI Ba TeMHp Hyulap KypHIHIIZa WWI JaBOMHUAA MAbIyM TE3JIHKIA
xaB()CU3 AaBTOTPAHCIOPT XapakaT KATHOBHHM TabMHUHJANlI YYyH KypUITaH MYXaHJIUCIHK
MHIIOOTJIApY Ma)XMyacd aBTOMOOWJ WYJIMHM TalIKWJ Kuiaau. ByHaail mHImooTiap MaxmyacuHU
Jouxanama MyJoBYM Ba XalIOBUMIApra KyJIalJIMKiIap sipaTUIl, TabMHUpJANla F€0Ie3UK UIIap
MMKOHUSATIApU Ha3apja TYTHIMOFH Jo3UM. byrnapra Taamnykiau Typiau-TyMaH TanalnapHU aTpod-
MYXUTHH S5KOJOTUK Myxodaza KUIUII OWiaH OMprajivkaa, TabuaT WHXKUKIUKIAPUHUHT Mynra
TabCHP STMACIUTMHU TAabMUHJIANI Y4yH TETMLUIM MYXaHJWCIUMK WHIIOOTJIApH Ba KypwiIMallap
KypuII Wynu OuiaH amaira OUIMpHUII MyMKHH.

ABTOTPaHCIIOPTHUHT IOKOPU TE3JHMKAA, Kylail Ba XaB()CU3 XapakaTUHU TabMHHJIOBYHU
MabJIyM KEHIJIMKJATH Xapakarra HucOaTaH acTa-CeKuH y3rapubd OOpyBUM TEKHUC F03a Kepak Oyiau.
"ABTOMOOWIb HYIIIapH TEXHUK XOJIATH TAaXJIMIMA Ba XapakaT XaB(pcu3nuru mMapkazu” (GaoausiTUHU
camMapaJii TaIlIKWJ JTUII Xamja aBTOMOOWIb Wymnmapura #yn OeidrujiapuHu — YpHATHIIL,
XalJOBUMIIAPHU OTOXJIAHTUPHUII YUyH TeOpaHUII FOPU30HTANIb YM3UKIAPHUHU KOPHHA STHIL CUHTapU
Bazu(anap Oenruianau.[6]

Bynnait tanaOuu #yn iyHamumum OYyiivuya TaOMMH XoJaTAard ep TY3WIMIIM TabMUHIAN
OJIMACTTUTH ca0abiu yHU TeKucaad, alpuM >KOWIapu TPyHT OuiiaH KyTaprmimb €K TPYHTH KUPKUO
Gopunau. Mynmapuu noiuxanamra KaGys1 KIIHHIAH aBTOMOOIIT iy XOMIAITyBUra HHCOATaH ep
TY3WIHILIHY, UKIUM-IIAPOUTH Ba aBTOTPAHCIOPT XapakaTH TajablapyuHU KOHIMPHILI MakKcaauia
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TYFpU YM3UKIN HYHAIUIITAH YeKJIaHUO, alipuM oWnapaa 3rpu KYpUHUILIA XaM HaMOE&H OYynaau.
bynnaii xomnap WYMHMHT pekamard Ba Oyislama kuéda KypuHUIUIapUa TaCBUPJIAHAAM. JIKKaIa
X0J1/1a XaM HYTHUHT OONUTAHUIINA Ba OXUPTH HyKTaJlapy KaOu opaluKIaru TasH4, sSbHU KYTIPUKIAp,
TEeMHUPUYIT Ba KECYBUYM aBTOMOOWJI WYi1apu KaOu MHIIIOOTJIAPHUHT YKOMUJIAITYB X0JIaTH yTa aHUKJIUK
Ounan nHOOATTa OJITaH XOJIJ1a JIOMUXalaHa Iu.

Mabnymku, wWyn Oyinad ydpaiiaguran Kop OOCHMMH Ba KYYHIIHM, My3 KY4YWIIH, KaTTa
OayaHUIMK XOWIap/a ep OCTH CYBJIAPUHUHT HYHAIMIUIAPUHU Y3rapTUpUO TypHIIM OKuOaTHia ep
KY4HILM, MyHTa3aM (03a CyBJIapH, IIaMOJI Ba 3UJI3UJIa TAbCUPH/IA TOF KUHCIAPUHUHT YKaIaHUO EKU
Voupuaub TYIMIUIIHAAH CaKJIOBYM MaxCyc IIUHTIOHIAp, Taliepesuiap, TYCHK-ISBOpIap, TUPKaILIap,
NaHXapaiu TYCUKJIap Kypuiaaau. by WHIIOOTIapHUHr Oapyacd aHUK TE€0JIe3UK HIUIAp OpKaJd
Maxcyc JIolnxaaap acocuia aMmaira OlmHUpUIaIu.

fI}“/HHHHr pexanaru TacBupu oxataa 1:10000 macmtabaa yu3miiaay. ﬂyHanHmra apTIn
6enrunap, nuket (1K) ne6 nomnanysun 100 M macodanap Ba kuiomerpiap Oenrunad Gopuiianm,
Oypuak uyKKuiapu TapTuOIaHaIM Ba YM3MAHUHT OYII >KOWWTa WYHAIMIN Ba YHUHT KUHMaTH (4am
Ba YHrTa), Oypwiwin Oypyard, IIYHUHTICK, TYFPU Ba OTPU KUCM SJIEMCHTIAPUHUA H(OIaTOBUH
kKaaBal >koinamtupud Tynaupuianad. Yusma kampoB (pamkacu) ymuamu 28x80 cM 1M BaTMaH
KOFO3Mra WYJIHUHI OOUUIAaHUIIM IIMMoJra €k FapOra HUcCOaTaH FOKOpMIA0 XKOWIAIITHPWIAIN Ba
KOMIIaC KYpCaTKMuMra OGOFIMK paBUINLIA KypcaTmiagu. MyHamvimarn »xoil TacBHUpH Oeird Ba
€3yBnap OwmiaH pamMKkara mapajjiesn XoJjlaTuja akc dTtupwiaau. [luker Ba xuimomerp Oenruiapu
fiyHanumm Gyiiuua éKM yHTa NMepreHmuKy/Iap XoiaTuaa &3unaan. MyHa MmHuAT GOUUIaHNIK Ba
OXHUpPHJIA YHTa MyHKTHP YU3UKHU MMEPIICHAUKYIIAp X0JaT/Aa YM3uin0, KeHHHTH BapaKIard JaBOMHUTa
yIAHUNUTUTH Kypcatunaau. FOkopuaarunapaan kenud 4MKuO X03Uprd 3aMOHABUN KypUIIHIILIapaa
aHUK Te0JIe3UK YiIyall MIIapyd Ba MaTeMaTHK XUCOO KUTOO MILIap KarTa axamusrra sra 0ymuo,
KYPWIUIITHUHT TIOWIEBOPU MyCTaxKaM OYIHIINHU TabMUHJIANIN.
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markazi Tabiiy fanlar bo‘limi boshlig‘i,
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TABIIY FANLARNI O‘QITISHDA SE MODELINING AHAMIYATI

Annotatsiya: ushbu maqgolada tabiiy fanlarni o‘qitishda 5E modelining ahamiyati va uning
bosgqichlari to ‘g ‘risida fikr-mulohazalar yoritilgan.

Kalit so‘zlar: 5E yondashuvi, zamonaviy ta’lim texnologiyalari, metodlar, integratsiya, xalqaro
tajribalar.
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3HAYEHME MOJEJIA SE B IPEINIOJABAHUU ECTECTBEHHbBIX HAYK

AnHomayua: 6 »smoi cmamve 00cCydHcOaemcsa 8axCHOcmb Mmoldeau SE u ee smanog 8
ecmecmeenHOHayYHOM 00PA308aHUU.
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Center of the Ministry of Preschool and School Education,
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THE IMPORTANCE OF THE 5E MODEL IN SCIENCE TEACHING
Abstract: this article discusses the importance of the 5E model and its stages in science education.
Key words: 5E approach, modern educational technologies, methods, integration, international
experiences.

5-,6-sinf Tabiiy fanlar darsligi, mashq daftari, o‘gituvchilar uchun metodik qo‘llanma
o‘qitishning milliy va xalqaro ilg‘or tajribalari asosida tayyorlangan. Xususan, PISA, TIMSS
xalqaro baholash dasturlari reytingida yuqori o‘rinlarni egallab kelayotgan Singapur tajribasi
muhim ahamiyatga ega. Tabiiy fanlar ta’limi o‘quvchilarni hayot davomida o‘rganishga
yo‘naltirishdan iborat bo‘lib, ularda milliy va umuminsoniy gadriyatlar, tabiiy-ilmiy savodxonlik,
kommunikativlik, hamkorlikda ishlash, tanqidiy fikrlash, kreativlik ko‘nikmalarini rivojlantirishga
qaratilgan. Shuningdek, o‘quvchilarni hayotga tayyorlash, faol fugarolik va kasbiy faoliyat uchun
mustahkam poydevor yaratishga xizmat qiladi. Ushbu ma’lumotlar o‘qituvchilarga darsni samarali
tashkil etish orqali Tabiiy fanlar o‘quv dasturida belgilangan maqgsad va vazifalarni amalga
oshirishda ko*‘maklashadi.

5E modeli tabiiy fanlarni o‘rganishda qo‘llaniladigan zamonaviy yondashuv bo‘lib, beshta
asosiy bosqichni o‘z ichiga oladi: jalb gilish (engagement), tadqiq etish (exploration), tushuntirish
(explanation), qo‘llash (elaboration), baholash (evaluation).

1-bosgich. Digqgatni jalb qilish

Ushbu bosqich o‘quvchilarning tayanch bilimlarini faollashtirish, digqatini mavzuga jalb
qilish, yangi mavzuni o‘rganishga qiziqtirish, o‘rganilayotgan obyekt, ilmiy hodisa yoki
muammoga e’tibor qaratishni nazarda tutadi. Ushbu bosqichning muhim qismi o‘quvchilarning
tayanch bilimlari va xato tushunchalarini aniglashdan iborat.

O‘qituvchi ushbu bosqichni amalga oshirish uchun o‘quvchilarni savol berishga undaydigan
rasm, jadval, grafik, model kabilarni ko‘rsatishi yoki mavzuga doir qanday hayotiy tajriba, tasavvur
va tushunchalarga egaligi hagida savol berishi mumkin.
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1-rasm. 5E modelining bosgichlari.
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1-bosqich

(3

natijasi:

o Viarning o‘quvchilarning tayanch bilimlari va

xato tushunchalari aniglanadi; ularda
savolga javob topish ishtiyoqi ortadi.
2-bosqich. Tadgiq etish

Ushbu  bosqgichda  o‘quvchilar
kichik  guruhlarga  bo‘linib,  turli
ma’lumot—manbalari—bilan  ishlash,

- kuzatish yoki tajriba o‘tkazish orqali
savollarga javob izlaydi. Ular tadgigot

natijalaridan kelib chiqadigan qonuniyatlarni, sabab va oqibat bog‘lanishlarni aniglaydi.

O‘qituvchi o‘quvchilarga ilmiy tadqiqot metodlari va mavzuga oid ilmiy tushunchalarni
o‘rganishni taklif etadi. So‘ng ular guruhlarda ishlab, tadqiq etiladigan savollar qo‘yadi. Guruhlar
o‘zi tanlagan ilmiy tadqiqot metodini asoslaydi. Guruhning har bir a’zosi maqgsadga erishishda
mas’uliyatni 0‘z zimmasiga olishi kerak. O‘qituvchi guruhda qizg‘in bahs-munozara o‘tkazilishini

da tadaialetamiz!|

Sa LU TG LCLATTH )

Birgatike

A )
© Tog' jinslarini hosil gilamiz!

Sirgs kerok bo'lndk
o giskrangh . o plastmasse

plastiling pichoq,

tshnd bajarish tartibi:

126

rag‘batlantirishi maqsadga muvofiq.

Tadqiq etish  bosqichida
tadgigot natijalaridagi gonuniyatni  payqashi,
sabab-oqgibat bog‘lanishlarni aniqlashi kerak.
O‘qituvchining vazifasi o‘quvchilarning o‘quv-
bilish faoliyatini tashkil etish, o‘quvchilarni
kerakli material va jihozlar bilan ta’minlash,
ularni tinglash, savol va ko‘rsatmalar berish,
ilmiy tushunchalar mohiyatini anglash va yangi
ko‘nikmalarni  rivojlantirishda  o‘quvchilarga
ko‘maklashishdan iborat.

o‘quvchilar
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Birgalikda tadqiq etamiz ruknida esa, o‘quvchilar bilan tog* jinslarini hosil gilish bo‘yicha
tadqiqot o‘tkaziladi.

Ushbu tadgigot natijasida ilmiy tadgigot metodlari va mavzuga oid ilmiy tushunchalarni
o‘rganishadi.

2- bosgich natijasi: o‘quvchilar o‘tkazilgan tadqiqotni va uning natijalaridagi gonuniyatlarni
muhokama qiladi. Bu har bir o‘quvchiga sinfdoshlarining kuzatishlari va dastlabki tushuntirishlarini
tinglashga, shuningdek, darsning keyingi bosqichiga tayyorgarlik ko‘rishga imkon beradi.

3-bosgich. Tushuntirish

Ushbu bosgichda o‘gituvchi o‘rganilayotgan yangi mavzudagi ilmiy tushunchalarga ta’rif
beradi. O‘quvchilar avvalgi bosqichlarda egallagan bilimlariga tayanib ilmiy tushunchalarni
izohlashi mumkin. O‘quvchilarning “Diqqatni jalb qilish” va “Tadqiq etish” bosqichlarida
egallagan bilimlari bu bosgichda yuzaga chigadi.

Bu bosqichni boshlash juda oddiy: o‘quvchi o‘quvchilardan avvalgi bosqichlarda nimani
o‘rgangani va kuzatganini tushuntirishni so‘raydi.

O‘qituvchi mavzuni tushuntirish jarayonida ijodkorlikni namoyon etishi kerak. O‘quvchilar
ilmiy tushunchalarni yaxshiroq o‘zlashtirishi uchun balki video, audio yoki kompyuter dasturlaridan
foydalanish magsadga muvofiq. Tushuntirish bosqichida o‘quvchilar avval egallagan bilimlariga
tayanishi lozim.

Birgalikda o‘rganamiz rukni tushuntirish bosqichini o‘z ichiga oladi.

O‘quvchilar avval egallagan bilimlariga tayanishi lozim bo‘ladi.

x e 3-bosgich  natijasi:  o‘quvchilar

' avvalgi bosgichlarda egallagan bilimlarini
ushbu bosqichda darhol qo‘llay olmasa,
o‘qituvchi xavotirga tushmasligi kerak —
ilmiy tushunchalarni o‘zlashtirish vaqt talab
etadi. O‘quvchilar avvalgi bosqichlardagi
o‘quv-bilish faoliyati va ushbu bosgich
orasidagi bog‘liglikni anglay olsa, keyingi
bosqichga o‘tish mumkin.

4-bosgich. Qo‘llash

Ushbu bosgichda o‘quvchilar ilmiy
tushunchalar va amaliy ko‘nikmalarni
simulyatsiya, video, amaliy ishlar, ragamli
yoki yozma manbalardan foydalanib yangi kontekstda qo‘llaydi. O‘quvchilar tadqiq etish va
tushuntirish bosqichlarida egallagan bilim va ko‘nikmalarini qo‘llaydi va rivojlantiradi.

Ushbu  bosgichning  magsadi
o‘quvchilarga yangi ilmiy 2 RSN OT—
tushunchalar va ko‘nikmalarni =~ &= oo
simulyatsiya, video, amaliy ishlar yoki e e
boshga ragamli va yozma manbalardan SSS S
foydalanib yangi kontekstda _ o0 D —=
qo‘llashga yordam berishdan iborat. \\\& 4-" : = i

Shuningdek, ushbu bosgichda ‘ ="
fanlararo integratsiyani ta’minlash
magsadga muvofig. Tabily fanlarni e .
matematika, san’at, texnologiya va W< IOV
boshga fanlar bilan bog‘lash ilmiy i
tushunchalarni yaxshiroq ®
o‘zlashtirishga imkon beradi.
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O‘quvchilar uchun mashq daftarida berilgan amaliy ish, bilimlar xaritasi, boshgotirma,
mustahkamlash, takrorlash gismida yangi kontekstda qo‘llashga yordam beradi.

4-bosgich natijasi: o‘quvchilar ilmiy tushuncha va ko‘nikmalarni yaxshiroq o‘zlashtiradi.
5-bosqgich. Baholash
Baholashni darsning istalgan bosqichida amalga oshirish mumkin. Baholash o‘quvchilarning
nazariy va amaliy bilimlarini o‘zlashritish darajasini aniqlashga qaratilgan.

Formativ baholash o°‘quvchining o‘quv-bilish faoliyatini yaxshilash magsadida amalga
osiriladigan norasmiy baholash usulidir. Baholashning bu turi o*qituvchining kuzatishlari yoki qgisqa
savol-javob, gayta aloga (o‘quvchiga fadeback berish) tarzida amalga oshirilishi mumkin.

Summativ baholash — o‘quv davri (chorak, yil) va bob yakunida ta’limiy magsadlarga
erishilganlik darajasini ball ko‘rinishida aniqlashga mo‘ljallangan baholash turi.

Baholash o‘quv natijalariga qanchalik erishilganiga dalil to‘plashga qaratilgan. Formativ
baholash kuzatish yoki gisga savol-javob ko‘rinishida amalga oshirilishi mumkin. Summativ
baholashda esa bir nechta javob variantli yopiq testlar yoki ochiq javobli testlardan foydalaniladi.

“Quyidagi qgaysi ko‘nikmalarni egalladingiz?” deb so‘ralgan savol orqali o‘quvchilar nazariy
va amaliy bilimlarini o‘zlashritish darajasini aniqlashga imkon beradi.

5-bosqichi natijasi: o‘qgituvchi har

bir o‘quvchi va sinfning o‘zlashtirish
e W =] darajasini  aniqlaydi.  O‘quvchilarda
SRR . g tadqiqotchilikka oid gaysi ko‘nikmalarni
Quritag vays Ao hemstars aqulaiagle) | =y yanada rivojlantirish kerak? O‘quvchilar
RS ST » qaysi ilmiy tushunchalarni o‘zlashtirdi?

Xulosa o‘rnida shuni aytish joizki,
o‘qituvchilar SE modeli orqali darslarni
i g tashkil etishsa, o‘quvchilar qalbiga yo‘l
topishda va darsga bo‘lgan qiziqishni
oshirishda, kreativ, tangidiy, mantigiy
fikrlashni, guruhlarda hamkorlikda ishlash

% ko*nikmasini, tadqiqotchilik
ko‘nikmalarini shakllantirishga yordam
beradi.

Foydalanilgan adabiyotlar ro‘yxati:

1. Aleksandr Grey va mahalliylashtiruvchi mualliflar 5-sinf “Tabiiy fanlar” darsligi, Toshkent,
Marshall Cavendish Education tashkiloti hamda ‘“Novda”edutainment MChJ, o‘zbek tiliga tarjima
gilingan va mahalliylashtirilgan nashr, 2024-yil.

2. Aleksandr Grey va mahalliylashtiruvchi mualliflar 5-sinf “Tabiiy fanlar” mashq daftari,
Toshkent, Marshall Cavendish Education tashkiloti hamda “Novda”edutainment MChJ, o‘zbek
tiliga tarjima gilingan va mahalliylashtirilgan nashr, 2024-yil.

3. Jasvinder K. Randhava, Natasha Mehta va mahalliylashtiruvchi mualliflar 6-sinf “Tabiiy
fanlar” darsligi, Toshkent, Marshall Cavendish Education tashkiloti hamda “Novda”edutainment
MChJ, o‘zbek tiliga tarjima gilingan va mahalliylashtirilgan nashr, 2024-yil.

4. Jasvinder K. Randhava, Natasha Mehta va mahalliylashtiruvchi mualliflar 6-sinf “Tabiiy
fanlar” mashq daftari, Toshkent, Marshall Cavendish Education tashkiloti hamda
“Novda”edutainment MChJ, o‘zbek tiliga tarjima gilingan va mahalliylashtirilgan nashr, 2024-yil.
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WNnpopManmoHHbIE TEXHOJIOTUH B COBPEMEHHOMH MHpPE CTPEMHTEIBHO Pa3BUBAIOTCS U
CTAHOBAITCA HEOTHEMJIEMOM YAaCThI0 IOBCEIHEBHOM MKW3HM, a TAaKXe OJHHUM U3 YCIOBUU
opranuzanu  o0pa3oBaTelIbHOrO Tmporecca B mKone. Kak oTMeUaroT —HCClenoBarely,
HCIIOJIb30BaHUE AIEKTPOHHBIX CPEJCTB 00y4EHHS HA ypoKax reorpaduu Jenaer ux COBpEeMEHHBIMU,
MHTEPECHBIMH JUISl YYalIUXCsl, MO3BOJSIET WHAWBUAYAJIM3UPOBAaTh 00pa3oBaTeNbHBIA Mpolecc U
CTaBUTh JINYHOCTHBIE LI MPU U3yYEHUH reorpaduu.

Hcnonp3oBaHue HIEKTPOHHBIX CPEACTB OOyYeHHS Ha ypokax reorpaguu co3maer
OnaronpusTHBIC MPEINOCHUIKY U1 PA3BUTHUS MOJIOKUTEIIHHO OTHOLLIEHUS K IpeaMeTy U GopMuUpyet
y ydamuxcs HeoOXOAMMbIe 3HAaHMW M YMEHHSA, WHBIMH CJOBaMH CIOCOOCTBYET pa3BHUTHUIO
no3HaBareapHOro uHtepeca [1,5,6]. Ilox mo3HaBarenbHBIM MHTEPCOM Mbl TOHUMAEM MOTHBAIIUIO
NeSTeIbHOCTH, KOTOpas HalpaBlieHa Ha Pa3BUTHE MMO3HABATENIBHBIX CIIOCOOHOCTEH, OTPaKEHHBIX B
no3HaBareabHOM AesTtenbHOCTH [4]. Ilo3HaBarenbHBI HMHTEpEC SBISETCS HWHTETrpPajbHOU
XapaKTePUCTUKON, OOBeNUHSIONIEH B ceOe pazauyHble YMEHHS W TPeOyIOIUH co3aaHusi 0coObIX
Mearori4eckux YCIOBUHN Ui ero (hOpMUPOBAHUSA, CPEIU KOTOPHIX BbI BBIAEISIEM HCIIOJIB30BAHUE
AJIEKTPOHHBIX CpelcTB oOyueHus. [IpogymaHHOE U lieJeHaNnpaBiIe€HHOE HCIOJIb30BaHUE CPEICTB
oOy4yeHHs] Ha ypokax reorpaduu, a TakkKe ydeT BO3PACTHBIX M HHAWBHUIYaJbHBIX OCOOCHHOCTEH
yUYaIIUXCS CIIOCOOCTBYET Pa3BUTHIO MTO3HABATEIILHOO HHTEPECA y YUAIIUXCS K TPEAMETY.

AHanu3 HIEKTPOHHBIX IUIaTGOpM, CYHIECTBYIOIIMX B ceTH VHTEpHET MO3BOJIMI HaM
BBIJICIUTh Hambosiee yooOHBIE MHCTPYMEHTHI sl oOydenus reorpaduu [2,3,4]. Cpeau HUX MBI
Boiemin: Google Earth — cepBuc, mo3Bomstronumii u3y4ars Hamry rianety B 3D-¢gopmare. Otot
CEpBHUC IMOJAXOAWUT Ui H3YYEHUS HOMEHKIIATypbl, BOIPOCOB H3MEHEHHMs KIIMMara, I0JIy4yaTh
uctopuueckue aanueie o mo6oit mectHoctu. GIS Cloud — cepsuc, mo3Bonsomuii paboTarh
0a3aMM JaHHBIX B peaqbHOM BpeMeHH. C 5ro MOMOIIBIO ydYalluecss MOTYT CO3/1aBaTh
WHTEPAKTUBHBIC KapThl, IPE3EHTAIMH, aHaI3upoBaTh naHHble. National Geographic Education —
odunmaneHeni caiit HanmonaneHo# ['eorpadudeckoit acconmanuu, coaepKamuii aHUMAPOBAHHBIC
KapThl, pa3paboTaHHbIE MJIaHbI-KOHCTIEKThI YPOKOB JJIS pa3IUUHBIX ypoBHel oOyueHus. GeoGuessr
— WHTEpAaKTUBHAs OHJIANH-Urpa, C €€ IOMOIIBI0 WUIPOKH MOTryT 1o (oTorpaduu OINpeneauTh
MECTOMNOJIOKEHNE 00BEKTA.

OpHako, 3 MHOXKECTBAa MHTEPHET-IUIAT(OPM MbI BBIIECTWIN caT mozaweb.com (pUCYHOK
1), B KOTOpOM TpeCTaBlIeHbl BO3MOXXHOCTH BCEX BbIIIEHA3BaHHBIX Mmiargopm. Ha sTom caiite
yuutenss reorpaduyd MOTYT HAWTH pas3IMyHbIE PECypechl Uil CBOMX YPOKOB, BKJIIOYAIOIINE
WHTEPAaKTUBHBIE y4eOHbIE MarTepHalbl, TeCThl M 3a/JaHUS PA3HOTO YPOBHS, IUIAHBI-KOHCIIEKTHI
YPOKOB U JJPYTOE.

et aernnee b

VNHHOBaLUWMOHHBbIE
unppoesie
obpasoBsarensHbie
peweHuns

Odpasrosarensie NO

Pucynok - 1. Caiit mozaweb.com

Hcnonp3oBaHue BO3MOXKHOCTEH BBIINICHAa3BaHHOTO caﬁTa, €ro HHTCPAKTUBHBIX
HHCTPYMCHTOB IIO3BOJIAACT CACIAaTb YPOKU reorpa(byn/l HHTCPCCHBIMHU U YBJICKATCIBHBIMU U
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pa3BUBaeT IMO3HABATENIbHBIH HMHTEC y ydammxcs. Pabotas ¢ aumarpammamu, rpadukamu, 3-D
MOJEISIMH, BHJEOMAarepuagaMu, HWHTCPAKTUBHBIMU KapTamH, CXeMaMHu Y4Yalluecs JIy4Ylle
YCBOMBAIOT Teorauueckre KOHIICTIIUH, YIaTcsl CaMOCTOATEIbHO MPUOOpEeTaTh 3HAHUS, PA3BUBAIOT
reorpaduueckoe MplnuieHue. [locTossHHOE 0OHOBIEHHE MAaTEPUAJIOB HA CalTe, MO3BOJSET YUUTEIIIO
U y4YalluMCs MMETh JOCTYN K aKTyaJbHBIM MaTepualiaM, BIaJgeTb MH(POpPMAIMeld O MOCIEeTHHX
coObITHAX B 0OnacT reorpaduu. BaxkHo, 4TO caiiTe COAepKUT MaTepHalbl Kak JUlsd MeJaroroB Tak
U JUIsl yYalIuXcs, 4TO MO3BOJSIET UM paboTaTh aBTOHOMHO U HE TOJBKO B yueOHOE Bpems, HO IpHu
IIOArOTOKE JOMAIIHErO 3aJaHus U IPU IMOATOTOBKE K ypokaMm. Tak, Ha pUCyHKe 2 INpencTaBiIcH
IIMPOKHIA BEIOOP MHTEPAKTUBHBIX YUEOHBIX MaTE€pPHUajIOB MO PA3JIIMYHBIM IIPEIMETAM M TEMaM.

-
i_ ’ MOLZARKR Mmnoss Magis 10 Lpgoosod ypoe ISempyvsine Bgen Mgy Maanw Q @ 3 w =

< Crpanst mupa

4 Japanme
DTMETS CIDIMy w2 KIOTE MO0 i
Crpoa

Eeropyconm (EBanpy0.)

mozalk3D

Pucynok - 3. InTepaktuBHas kapra

WHTepakTUBHBIE KapThbl, MpEACTABIECHHbIE Ha CalTe BU3YATU3UPYIOT reorpaduyeckue
JaHHBIE, YTO AA€T BO3MOXKHOCTh YYAIIUMCSl UCCIIEA0BATh €JMHUYHbBIE Teorpaduyeckie OObeKTh Ha
KapTe U ymIyONlsiTh CBOM 3HaHHUS. IOMOTAIOT BU3YyaJIM3UPOBaTh reorpaduyeckue JTaHHbIE U MOHSThH
ux gaydme. [IpencraBneHHas Ha pHUCYHKe 3 KapTa MOXeT ObITh HCIOJIb30BaHa MpPU H3YYEHUHU
reorpaduu B 7 knacce. Paznmen 6.1 CtpaHoBeneHHE ¢ OCHOBaMH MOJMUTHYECKOU reorpaduun. Tema:
I'eorpadguueckoe NonoxeHNe CTPaH MHUpa.

Caiit conmepXUT HaOOp TOTOBBIX IPE3EHTAlMil, KOTOpbIE Y4YuTeNsl Treorpapuu MOTryT
UCMOJNb30BaTh Ha Yypoke. Tak TMpe3eHTalus TMpeICcTaBlIeHHas Ha pPHCYHKe 4 MOXeT ObITh
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WCIIONIb30BaHAa Ha ypokax reorpaduu B 7 kiacce mpu u3ydeHuu Tembl «Jlutocdepar («Kax
yctpoeHa 3emiisi»). BmecTe ¢ Tem, y4yuTens MOTYT MCHOJb30BaTh MYJIbTUMEIUNHBIC IPE3CHTAIMH
Ha caiiTe A pacckasa O pPa3iIMYHBIX reorpauuecKuX SBICHUSX, CTPaHaX, HMPUPOIHBIX 30H U
KYJIBTYPHBIX OCOOCHHOCTSIX, HCIIOJNb30BaTh HM300paKeHHs, BUIEO, aHMManuio, 3D-momenu, 4o
JeNaeT u3ydeHue reorpaduu Oojiee HADISIHBIM M TOHATHBIM. CIOXKHBIE TeMBbI MO reorpadum,
TaKhe KaK TeO0JIOTMYECKOE CTPOCHME, HUPKYIALUS arMocdepbl, CTPOCHHE 3€MHOM KOpPbI JIydlle
M3ydaTh C MOMOIIIBIO BU3yaln3aluy WH(HOPMAIUH, IPEICTABICHHON Ha CaiiTe.

Crpyxrypa 3emnmn

Elete 220000 MOLAM
PucyHok - 4. MynpruMeuiiHble Ipe3eHTalUU

OXUBJIAIOT ypOKM Teorpaduu BHPTyalibHblE 3KCKYpPCHUHM IIpPEJICTAaBICHHbIE Ha caiiTe,
KOTOpPBIE TO3BOJISIOT YUEHUKaM, HAaXOAACh HAa ypOKe, MOOBIBaTh B PA3HBIX YrOJIKaX MHUpA, H3YYUTh
reorpaduueckue 0COOCHHOCTH Pa3IMYHbIX MECT U TIO3HAKOMUTHCS C X KYJIBTYPOH U UCTOpUE.

JlomoTHUTENbHBIN MaTeprall K ypokaM, IMaeHHO UHTEpEeCHbIE (PAKTHI U CTaThbH (PUCYHOK 5)
coziepkarbcsd B MHTeakTHMBHOM 3D-kHure. PaGoras ¢ KHUro y4eHUKH MOTYT pPacIIMPHUTb CBOU
3HAHUA U Y3HaTh YTO-TO HOBOE O MHpE, YTO OyJeT CTUMYIMPOBATh UX MO3HABATEIbHBIA MHTEpPEC K

MIPEMETY.
“ L .

Hawa nnanera 3emns

JO, A U

“lhew

Pucynoxk -5. HHT'epaI.(THBHaH 3D-kHura

Takum 00pa3oM, MO3HaBaTeNbHbBIN MHTEpeC, SBISASACH HM30MpaATEeNbHOM HANpPaBICHHOCTHIO
JMYHOCTU Ha 00JacTh MO3HAHUSA, K €€ IMPEeIMETHOH CTOpOHE M CaMOMY IpoOLecCy OBIIAJCHUS
3HAHUSAMHU, TPOSIBIISIETCA B CTPEMJICHUH YYaIIMXCS K MO3HAHUIO HOBOTO, B €ro JII0003HATEIbHOCTH,
IBITJIIMBOCTH, aKTUBHOCTH. VIMIIONIb30BaHME HA ypoKax reorpauu HanIAIHBIX ayAHMOBU3YyalIbHbIX
MarepuanoB (HOpMUPYET SMOIMOHAJIbHBIA HWHTEpeC K IMpeIMeTy, TeM CaMbIM pa3BHUBas
MO3HABATENIFHYI0 AKTHBHOCTH YyYalllUXCS HA YpOKe. ODJIEKTPOHHBIE CPEICTBa OOyYeHHS] HMEIOT

194



Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

00JbIIIOE 3HAYCHHE B PA3BUTHH MMO3HABATEILHOTO MHTEpEca O0YJArOIIMXCSI, OBBIIIAIOT MOTHBAIIHIO

K ydebe 3a CYeT HHTEPAKTHUBHOCTHU, MYIBTUMEIUWHOCTH, BO3MOXKHOCTH CaMOCTOSATEIHHOIO

VIOpaBICHUS TPOIECCOM OOYYCHHUS, aKTUBH3UPYIOT TIO3HABaTeIbHBIA HHTEpPEC 3a CHYeT

WCIIONIb30BAaHUSl PA3IMYHBIX METOAOB M MPHUEMOB OOYYEHUS, UTPOBBIX 3JIEMEHTOB, MPOOIEMHBIX

3a/lad, PacIIUpPSIIOT BO3MOXXHOCTH JUISI CAMOCTOSTEIBLHOM pabOThI 32 CUET AOCTyNMa K OOJBIIOMY

00beMy MHGOpMAIIMH, BOZMOKHOCTH BBITIOJIHATH HHTEPAKTUBHBIE YIPAaXXHEHUS, TECThI, IPOEKTHI.
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DO ATTITUDES TOWARD GROUNDWATER POLLUTION DIFFERWITH
GENDER, DEPARTMEN, CLASS, AND BRANCH?

Abstract: This study aimed to determine if the attitudes toward groundwater pollution of 399 pre-
service classroom, science and social studies teachers studying at Nigde Omer Halisdemir University differ
with some variables. The questionnaire developed by Lacosta-Gabari et al. (2009) was used in data
collection. MANOVA, was used in the analysis. According to the results, department, class level, and branch
of pre-service teachers’ do not determine their views and attitudes about groundwater pollution. Also, gender
has no effect on the scores except the quality of health views. Female pre-service teachers are more strongly
disagree on this variable. Pre-service teachers’ attitudes should be taken account by curriculum developers.

Keywords: Attitudes toward groundwater pollution, Tiirkiye, pre-service teachers.
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YER OSTI SUVLARINING IFLOSLANISHIGA MUNOSABAT JINSI,
BO'LIMLARI, SINFI VAFILIALI BILAN FARQ QILADIMI?

Annotatsiya. ushbu tadgiqot 399 pre-service classroom, fan va ijtimoiy fanlar o'gituvchilarining yer
osti suvlarining ifloslanishiga bo'lgan munosabat ni-da tahsil olayotganmi yoki yo'gligini aniglashga
garatilgan. Lacosta-Gabari va boshgalar tomonidan ishlab chigilgan so‘rovnoma. (2009) ma'lumotlar
yig'ishda ishlatilgan. MANOVA, tahlilda ishlatilgan. Natijalarga ko'ra, kafedra, sinf darajasi va xizmatdan
oldingi o'gituvchilar bo'limi er osti suvlarining ifloslanishi hagidagi garashlari va munosabatlarini
aniglamaydilar. Shuningdek, gender sog'ligni saglash fikr sifati tashgari ball hech ganday ta'siri bor. Ayol
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oldindan xizmat o'gituvchilar ko'proq kuchli, bu o'zgaruvchining norozi bo'lgan. Xizmat oldidan
o'gituvchilarning munosabati o'quv dasturlarini ishlab chiguvchilar tomonidan hisobga olinishi kerak.
Kalit so'zlar: yer osti suvlarining ifloslanishiga munosabat, Turkiya, o'gituvchilikka tayyorgarlik.
Koxcan Jaa Aifme, CaapikoBa Jlamexan
PhD, nouent kadeapsr HayaHoro obpazoBanus, YauBepcuter Hurne Omepa Xanucaemupa,
Hurne, Typuus, snextponnas noura: eakoksal@ohu.edu.tr
Kannupnar reorpaduueckux Hayk, AoUeHT kadeapsl reorpaduu Kazaxckoro HalimoHaIbHOTO
YKEHCKOTO TIeJarOTHUeCcKoro yHuBepcurera, Kasaxcran, e-mail: sadykovadameli77@gmail.com
PA3JIMYAETCHA JIU OTHOLIEHHUE K 3AT'PA3HEHUIO I'PYHTOBBIX BO/I B
3ABUCUMOCTU OT INOJIA, ®PAKVYJIBTETA, KJIACCA U OTPACJIN?
Almomauu}l: ue]lbiO OaHHO20 UCCAe008AHUA OBLILO onpedefzumb, omjudaemcs Jau OnHouleHue K
3ACPASHEHUIO SPYHIMOBbIX 600 y 399 ytmmeﬂeﬁ HA4YA/NbHLIX KJ1ACCOB8, eCmeCmeEeHHblX U 06u4ecm6eHHb1x HAYK,
obyuarowuxcs 6 Ynusepcumeme Hueoe Omep XanucOemup, no uexomopwvim napamempam. Illpu coope
OAHHBIX UCNONIL308AACA ONPOCHUK, paspabomanuviii  Jlakocma-I'abapu u 0Op. (2009). B ananuze
ucnoawvzosancs memoo MANOVA. Coenacho pezyromamam, MHeHue yuumeneti 0OUKOIbHO20 00pA308aHUs O
3A2CPA3ZHEHUU cPYHMOBbIX 600 He 3a8ucum om (paKyﬂbmema, Kaacca uau omoeneHusl. Kpome moeo, nojl He
elusdem Ha pes3yibmamsl, 3d UCKIIOYEHUeM OYEeHKU Kadecmeda 300p06bﬂ. KekuHbl-yUumeﬂﬂ OOUIKOTIbHO20
00pazosanus Oonee PewuUmenbHo PAcXooames 60 MHEHUsIX no smomy eonpocy. Paspabomuuxu yuebHbix
nPOSPAMM QOJINCHbBL YHUMBIBANb OMHOWEHUE YHUmeell, Komopbvle pabomaiom 00 Ha4aid 00y4eHuUsl.
Knroueswle cnosa: omuouerue K 3a2psazHeHuto 2pyHmosuix 600, Typyus, 6ydywue npenooasamen.

Water is an essential for life. Major part of an organism is consisted of water, i.e., 50 % of a
tree trunk, 65% of a human. Covering 71 % of world, water has an amount of 1.4 billion km?® in
total. However, of which 2.5 % is freshwater and 90 % is trapped in poles and groundwater. Surface
water (lake, wetland, and rivers) is easy to reach and comprise 0.26 % of freshwater. Renewable and
available water is only 0.007 % of total water. Despite its’ limited utility, two billion industrial
wastes pollute water sources each day, one billion people in developing countries are deprive of
clean water and 80 % of illnesses cause death of 10 billion people each year is due to water ([2, 4]).
Rainwater flows along the land surface to stream or lakes and is used by plants. It turns back to the
atmosphere via evaporation from soil and water surface and plants. Precipitations also feed
groundwater by seeping underground into pores between sand, clay and rock formations called
aquifers, and is discharged into sea and lakes by flowing through river. Aquifers are used to obtain
drinking water, and wells are drilled through soil and rock into aquifers to reach the ground and
supply drinking water. By this way, groundwater is added again to surface water ([4, 10]).
Unfortunately, the ground water is contaminated by human activity. Chemicals can enter the soil
and rock, pollute the aquifer and well ([10]). Water not only important for environmental but also
for science education ([5]). Climate change, sustainability, natural diversity and pollution are linked
to the questions of water resources and life ([5]). The aim of this study is to determine the attitudes
of pre-service teachers toward groundwater pollution. The participants were from three departments
(classroom, social studies and science teacher education) of Nigde Omer Halisdemir University.
The pollution subjects are thought in schools by the teachers of the related departments.

The attitudes were determined with a questionnaire of Lacosta-Gabari et al. in 2009. The
questionnaire was translated into Turkish, and this translation was examined by two science
educators. The questionnaire includes both views and attitudes. Views are about water quality and
health (items18, 3, 12), source of pollution (items 13, 8, 17, 2, 9), contaminating agents (items 19,
11, 5, 1, 16), and treatment (items 7, 10, 4, 15, 6, 14) while attitudes are about source and effects
(items 18, 3, 13, 8, 19, 11, 7, 10), personal actions (items 17, 5, 1, 16, 4, 15), and awareness (items
12, 2,9, 6, 14) ([5]). The items 1, 3, 7, 8, 10, 13, 15, 16, and 19 were negative and “strongly agree”
was given a score of 1 ([7]). The levels are strongly agree (for points of 1-1,79); agree (for points of
1,80-2,59); neither agree nor disagree (for points of 2,60-3,39); disagree (for points of 3,40-4,19);
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strongly disagree (for points of 4,2-5). 339 pre-service teachers were asked to read the expressions
and state the degree of which these phrases express their opinion and practices toward groundwater
pollution. Data analysed with MANOVA which is a method to test hypotheses based on multivariate
normal distribution in two or more dependent and independent groups ([9]). Homogeneity of
variance-covariance matrices and multivariate normal distribution of each group are the general
assumptions of multiple variance analysis ([9]). Homogeneity of covariance matrices is tested with
Box M test, when p>,05 and the hypothesis is provided. The MANOVA analysis tried to answer the
research question of if there is any difference between quality of health, sources, agents, treatment
views; source-effect, personal, awareness, and total attitude scores (dependent variables) of pre-
service teachers according to gender, department, class and branch (independent variables).

Table 1.
Multivariate tests results
Independent | Wilks’ Lambda | F Hypothesis Error df | Sig. | Partial
variables value df eta
squared

gender ,920 4,046 7 324 .000 |.080
department ,928 1,756 14 646 .042 |.037

class ,899 1,658 21 925,160 |.032 |.035

branch ,958 2,010 7 324 .053 | .042

Note: With Bonferroni correction, p =.006 ([6]).

As Table 1 implies, there was a statistically significant difference in attitudes toward
groundwater pollution based on pre-service teachers’ gender (F (7, 324) = 4.04, p < .05; Wilk's A =
0.920, partial n? = .08). However, department (F (14, 646) = 1.756, p < .0005; Wilk's A = 0.928,
partial n? = .037), class (F (21, 925.160) = 1.658, p < .05; Wilk's A = 0.899, partial n? = .035), and
branch (F (7, 324) = 2.01, p > .05; Wilk's A = 0.958, partial n?> = .042) have no effect on attitudes.

Table 2.

Tests of between-subjects effect results
dependent Type Il sum | df Mean square | F Sig. Partial eta
variable of squares squared
Quality of 7,276 1 7,276 14,579 |,000 ,042
health
Sources ,104 1 ,104 ,300 ,584 ,001
Agents ,113 1 113 ,301 ,584 ,001
treatment ,619 1 ,619 1,164 ,281 ,004
Source effect ,436 1 ,436 1,280 ,259 ,004
Personal ,002 1 ,002 ,006 ,940 ,000
Awareness 2,344 1 2,344 6,102 ,014 ,018
total 444 1 444 2,100 ,148 ,006

Note: With Bonferroni correction, p =.006 ([6]).

Test of between-subjects effect table is used to determine how the dependent variables differ
for the independent variable. We can see from Table 2 that gender has a statistically significant
effect on quality of health scores (F (1, 7,276) = 14.57; p < .006; partial n2 = .04).
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Figure 1. Profile plots

The Figure 1 shows that for mean scores for quality of health were statistically significantly
different between genders and female pre-service teachers have higher mean scores (nearly strongly
agree) than males.

As a conclusion, pre-service teachers’ attitudes toward groundwater pollution and most of
the views (sources, agents, treatment of groundwater pollution) do not differ according to their
department, class and branch but gender influences quality of health views and females have higher
mean scores than males (while females are more inclined to strongly disagree views males are more
conservative and inclined to neither agree nor disagree. The items in this variable are about drinking
water (18. | would like to know how the water | drink can affect my health; 3. I drink tap water
even if the local authorities say it is not fit for drinking; 12. | take drinking water with me when | go
on an outing).

It was expected from the study that department (and class level) will influence views and
attitudes about groundwater pollution. Although environmental education is essentially cross-
curricular in nature; geography subjects of social studies curriculum and critical thinking emphasis
of science education ([8]). Being in a social studies or science education department (and class
level) has not differed views and attitudes.

There are disparities between the theory and practice of environmental education ([3]). If
curriculum developers do not take account of teachers’ beliefs in designing new curriculum
materials, those materials are unlikely to be implemented in their intended format ([3]).
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Annotatsiya: Geografiyani o ‘qitishda integrativ yondashuv o‘quv tizimini konstruktsiya gqilish
tamoyili va tizim elementlari o ‘rtasida alogalar o ‘rnatish jarayoni sifatida integratsiyani oz ichiga oladi.
Mazmunli va metodik muammolarni hal etish integrativ ta ’limning doimiy atributidir. Integrativ ta’lim o ‘quv
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INFLUENCE OF INTEGRATIVE APPROACH ON FORMATION OF
KNOWLEDGE AND COMPETENCE OF STUDENTS IN GEOGRAPHY TRAINING
Abstract: The integrative approach in geography learning involves integration as a principle of
learning system construction and as a process of establishing connections between elements of the system. A
constant attribute of integrative learning is the solution of substantive and methodological problems.
Integrative learning involves the implementation of three main points that reflect the three sides of the
educational process: content, teaching methodology and organizational aspect.
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WuTerpaTuBHBIA 1OAX0J B O0OydeHHWH Teorpaduu BKIIOYACT HHTETPALUI0 KaK TPHUHIIUI
KOHCTPYHPOBAHUSI CUCTEMbI O0YyUYEHHUS M Kak IPOLIECC YCTAHOBIEHUS CBA3CH MEXIy 3JIeMEHTaMu
cucteMmbl. [locTossHHBIM — aTpulOyTOM WHTETPATUBHOTO OOYYCHHS SIBIISICTCS  PEIICHUE
COJIEp’KaTeNbHBIX M MeToaudeckux mpodirem. Bmecre ¢ T1er, uHTerpatuBHoe oOyueHHe
OCYIIIECTBIISIET CUCTEMHBIN CUHTE3 AJIEMEHTOB 00YUCHUS, JISKAITNX B OCHOBE ITPOTUBOTIOIOKHBIX U
IIPOTUBOPEUYUBBIX TEOPUH U KOHLEIIUN.

WuTerpatuBHOE OO0y4YeHHE NpENojiaraeT pealu3aliio TPeX OCHOBHBIX TMOJOXKEHUH,
OTPaXAWIIUX TPU CTOPOHBI Yy4YEOHOro TpoIecca: COACPKAHHUE, METOIUKY OOY4YCHHS W
OpraHU3alMOHHBIN aCIEKT.

Kak mpaBuiio COCTaBISIONIMMHU HHTETPANNUN TIPU 00yUEeHUU Teorpaduu SBISIFOTCS OOBEKTHI
UHTErpanu, (GopmMbl UHTETpallMH, COJEpKaHWE M METOAbl OpraHM3allMl HMHTErPUPOBAHHOTO
oOyueHus. MexaHu3MaMH UHTETPAIMK B Ipoliecce 00y4eHus reorpaduu sSBISIOTCS TAKHE TPUEMBI
KaK CpaBHUTENbHBIN aHaNIW3, KOHCTPYKTHBHBIM aHanmu3, o0o0OIIeHue u cucremarusanus. B
pe3yabTaTe TAKMX YIeOHBIX JCHCTBUI MOSABISIOTCS HOBBIC CBOMCTBA U HOBBIC CMBICIIBI 3HAHUH [1].

3HAYUMOCTb HHTErPATUBHOTO OO0y4YeHHs B Treorpaduu ONpeAensercs eme U TeM, YTO
COIIMAIbHO-9KOHOMUYECKas, SHEPTeTHUECKasl, IKOJIOTHYECKask MPOOJIEMbI YeJIOBEYECTBA OKA3bIBAIOT
MHTETPUPYIOLIEE  BIMSHUE  HAa  KaXJOro  4YeJOBEKa, BbI3bIBas  B3aMMO3aBHUCHMOCTb,
B3aMMOOOYCIIOBJICHHOCTh M HEOOXOIUMOCTh COTPYIHUYECTBA B PEIICHUH TEX WU HHBIX BOITPOCOB.

Hapsiny ¢ BbllieckazaHHbIM, HEOOXOAMMOCTh CHHTE3a T'yMaHUTAPHBIX U E€CTECTBEHHBIX
OTpEeNEseTCS M3MEHHUBIIMMCS XapaKTepoM HaydyHOro mno3HaHus. HayuHoe mo3HaHue Bcerna
OCYILIECTBISICTCS BO B3aMMOJCHCTBUHM MpOIECCOB AuddepeHinanum U WHTErpalu, KOTOpbIe
O00OBEKTUBHO COEIMHEHBI C MaTEepUAIBHBIM €IUHCTBOM MHpPa M OTpaxkass JBE CTOPOHBI Ipoliecca
pa3BUTHA, O0pa3ylOT AHANEKTUYecKoe enuHCTBO. CeroaHss MNPUXOTUT OCO3HAHUE TOTrOo, YTO
abcomoTHas auddepeHnnanus coaepKaHus y4eOHBIX MPEIMETOB HE OTpa)kaeT OCOOCHHOCTEH
COBPEMEHHOTO Pa3BUTHS OOIIECTBA U HAYKH.

B unTerparuBHOM 00y4eHUM Ha ypokax reorpaduu OCYIIECTBISETCS TAKXKE CHCTEMHBIN
CHUHTE3 METOJOB M TeXHOJOruil oOyueHus. B mporecce oOydeHHs B KadecTBEe PENpPOAYKTHBHBIX
METOJI0OB MOTYT BBICTYIATh Takue, Kak OOBICHEHHE, WLTIOCTPALIUS, JEMOHCTpAIUs, MPOBEPOUHAS
Oecena, BBIMOJIHEHHE NPAKTHUUECKUX pPabOT mo HMHCTPYKIuU u Jp. K TBopueckum MeTtomam
OTHOCATCSI TIPOOJIEMHOE H3JI0’KEHHE, dBPUCTUYECKast Oecena, JEeIOBbIe UTPhI, METOABI MPOEKTOB,
pedIeKCUBHOTO aHaIn3a, MO3TOBOrO IITypMa, HCCIEAOBATEIbCKUN METON M Ap. AHaIU3Upys
KaKyr0-1100 IEJIOCTHYIO 3aKOHYEHHYIO TE€MY, YUYHUTENb JOJHKEH MPOAYMAaTh CHUCTEMY COYETAHMS
PENPOAYKTUBHOM U TBOPUYECKOMN NEATENBHOCTH ydaluXcs. B KaXX10M KOHKPETHON TeME YIEIbHbIN
BEC M MECTO T€X WM WHBIX METOJIOB OMpPEAENACTCS B 3aBUCHMOCTH OT JBYX (DaKTOPOB: KaKHe
(YHKIIUHN BBIMONHIIOT METOBI, @ TAKXKe OT MeAarorndeckoi curyanuu. CienoBaTellbHO, YIUTENb
MJIAHUPYSd TPUMEHEHHWE TeX WM WHBIX METOJOB IPH HM3YUYCHHH TEMBI, YYUTHIBAET OCHOBHBIC
(GYHKIIMH METOJIOB M OCOOCHHOCTH MEarorH4eCcKux CUTyaruit [2].

Takxe Mbl JOKHBI OOpaTUTh BHHUMaHHE Ha COOTHOILIEHHE CMOco00B 0O0yuyeHus,
OTpaXKAIOIIUX JIOTUKO-PAIMOHATFHYIO U 00pa3HO-IMOIIMOHAILHYIO CTOPOHBI MO3HaHus. Ha ypokax
reorpadun  mpeoOIATAIOT METOABl W TEXHOJIOTHH, AaKTYAIU3UPYIOIINE WHTEIIEKTYaIbHBINA
MOTEHIIMaa OOydeHUs: ONMMCAaHUE MaTepuasa, OlleHKa O0BEKTa, MCIOJIB30BaHUE TEKCTa Y4eOHUKA,
pabotra ¢ kaprorpaduuyeckuM Marepua’ioM H T.O. IlocpeacTBOM TakuX METOAOB YydYallHecs
BBITIONMHSIOT ~ 3afaHusi, TpeOyromme BepOalbHON  MaMATH, JIOTHYECKUX  PACCYKACHHIA,
CTPYKTYPUPOBAaHHS, COCTABJICHHS CXeM, wMojened wur.a. OOecneynBaeTcs parydoHaIbHO-
MHTEJUIEKTYallbHAs IEATEIbHOCTh 00YJArOIINUXCS, aKIIEHTUPYETCSI 0OPAIIEHHOCTh K MBICTUTENBHOM
NESITeIbHOCTH, MBIIUICHUIO, TPOUCXOIUT OObSICHEHHE TNPUYMHHO-CIIECTBEHHBIM  CBSI3SM.
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BenenctBumn yero Qopmupyercs reorpaduueckas MOJENIb MHUpPA, KOTOPYIO MOXKHO JIOCTATOYHO
TOYHO BBIpAXKaTh B CJIOBaX W YCJIOBHBIX 3Hakax. IIpu 3TOM 3a paMkaMu IefeHanpaBiIEHHOTO
00y4eHHs OYEHb YacCTO OCTACTCS TBOPYECKAs COCTABIISIOIIAS PA3BUTUS JIMYHOCTH, TAK KaK SIPOM
TBOPYECKOM AaKTUBHOCTU CIY)XKMT MHTYHULUS, IPOSBICHHE KOTOPOH OOYCIOBIEHO HE TOJIBKO
JIOTUYECKUMH IIPOLIECCAMH, CKOJIBKO JIMYHOCTHBIM OIBITOM, AMOLUSAMHU U OTHolIeHueM. [Toaromy
IV LIEJIOCTHOTO DPAa3BUTHUSA JIMYHOCTU HEJOCTAaTOYHO IPUMEHEHUs HayyHO-TEOPETUYECKOIO U
paroHanapbHOro mo3HaHusa. HeoOxomuMo d9ToOBI IEHCTBOBA 3MOIMOHATBLHO-OOpPA3HBIN CHOCOO
[IO3HAHUA B O0OY4YEHUH Y4aLIUXCS.

Taxkum 00pazom, peanu3anusi COBPEMEHHBIX (YHKIMKA 00ydeHUs BBI3BIBACT HEOOXOIUMOCTh
MHTErpalui B OOyYeHHH pallMOHAIbHO-UHTEUIEKTYalbHBIX 3JIEMEHTOB M ONbITAa SYMOLMOHAIBHO-
[IEHHOCTHOTO OTHOLICHHUSI K MUY, OCHOBaHHBIX Ha YYBCTBOBAHUHU U €r0 0Opa3HOM IPEICTABICHHH,
HampuMmep u3ydeHue Ouorpaduu IMyTEHIECTBEHHUKOB MM  YYEHBIX, CO3JaHHUE SPKOH
reorpauueckoll KapTHHBI Ha OCHOBE HAy4YHBIX TOHSATHH M TPEICTABICHUH, HCIOIb30BaHUE
CTHUXOB, IIOCJIOBUL], MeTa(Op Ui UHTEPIPETALNUN HAYYHBIX (PEHOMEHOB U T.JI.

B3anMonpoHMKHOBEHHE NEH U METOJOB PA3JIMYHBIX HAYK SABISAETCS OTIIMYUTEILHON YepTOU
Halero BpeMmeHu. MHrerpaiys, KOMIUIEKCHBIH MOAX0A HEOOXOAUM ISl PELICHUs SKOJIOIMUYECKUX,
SKOHOMMYECKHX U COLMANIbHBIX MpobiieM obiiecTBa. Yaie Bcero B 00y4eHUH MEPEeCceKatoTCs TaKue
npeaMeTHele oOnacTh Kak reorpadus, ¢QuU3MKa, XUMMs, MareMaTuka, OWOJOTHs, HCTOPHUSL.
OOpareHne K 3HaHUSAM B 3TUX 00JaCTSAX MMOMOTAET PACKPHITh HE TOJIBKO BOIPOCH OTACIBHBIX HayK,
HO U YBUJIETb HEpPa3pbIBHYIO CBSI3b MEXy y4eOHBIMU npeaMeTaMH.

WuTerpanus mHOIAa paccMaTpuUBaeTCs JHIIb C TOYKM 3PEHHUs pallMOHaIM3aluu Ipolecca
o0ydeHusi, SKOHOMUHU CUJI U BpeMeHH yuamuxca. OCHOBHas 3ajaya WHTErpalud B OOy4EHUU
3aKJIFOYAETCsl B TOM, YTOOBI KAYECTBEHHO MOAHITH YPOBEHb 3HAaHUM, YMEHUN U PAa3BUTHS ydalllUXCs
nyreM Oosee TIyOOKOrO IPOHMKHOBEHHsSI B OOBEKTHBHO CYIIECTBYIOILEE 3aKOHOMEPHBIE CBS3U
B AIBJICHUSIX HOpUpoabl M obOmiectBa. «lHTerpamus» B IepeBO/e C JATUHCKOIO $3bIKa O3HA4YaeT
«0ObEJMHEHUE B IIEJI0€ KaKUX-IH00 yacTei. CnenoBarenbHO MHTEIPUPOBAHHBIN YPOK — 3TO
0o0beIMHEHNE 3HAaHUM U3 pa3IM4HbIX 00JacTel 10 ONpeeIeHHON TeMe.

ConepxaHue KypcoB IIKOJbHOM reorpaguu MpefoCTaBiAsSeT YUYUTENIO IIUPOKUE
BO3MOKHOCTH JJIsl OpPraHU3alliy pa3HOOOpa3HOM 1eATEIbHOCTH yYalluXCsl 1 BBIOOpA MPUEMIIEMBIX
METOJIOB U CpeiCTB 00ydeHMs. Takke 3HAYMTENbHBI MOTEHIMAJIbHBIE BO3MOXHOCTH KYpPCOB
reorpad B yMCTBEHHOM Pa3BHTHH YYAIUXCSl U B BOBMOXKHOCTSX HMHTETPUPOBATh MOHATHS [3].
Hwxe npuBeaeM o0pa3ibl MHTErpaliMy 3HaHUH U YMEHHMI Ha IPUMEpe OT/IENNbHBIX YPOKOB.

T'eocpagpua.7 knacc.

1. Tema ypoxka: Tunsl nous B KazaxcraHe, X BIMSHUE HA DKOCUCTEMY U XO3SMCTBEHHYIO
NeSITENIbHOCTD YEeJIOBEKa.

2. llenu uHTErpalMy Ha ypoke: Ha OCHOBe 00beIMHEHHsI 3HaHUH 110 reorpaduu, 6MOJI0TUN U
9KoJIOTMH o0ecneunuTh TyOOKOe MOHMMaHHWE CYIIHOCTH M pachlpesesieHus nous. Pa3putue y
y4alluxcs HaBbIKOB aHAJIM3a JAHHBIX, paOOThl ¢ KapTaMH M MPOBEACHUS MPOCTHIX Ja00paTOPHBIX
HCCIIE0BAHMIM.

3anaun 00y4eHus:

['eorpadus: U3yyenne u uccienoBaHUE pacHpelesieHds TUIIOB IIOYB [0 TEPPUTOPHUH
Kazaxcrana, onpezneneHue ux 0co0eHHOCTEH.

buonorus: O0bsicHEeHNE U OLIEHKa Pa3IMYHBIX THIIOB MOYB, UX B3aUMOOOYCIIOBIEHHOCTh C
MHOTr000pa3ueM pa3InYHbIX BUIbI PACTEHUH.

Oxonorusi: OneHKka BIMAHUS 4YEJOBEUYECKOM JIeATEIbHOCTH HAa COCTOSHHE I[IOYB U
MIPETIOKEHUE ITYTEHN pEIeHUs] Ul UX 3AIMTHI U BOCCTAHOBJICHUS.

3. CoaeprkaHue U MOHATHS JJIs1 UHTETPallu:

['eorpadusa: Tunbl MouB — yepHO3EMBI, KaIITAHOBBIE, CEPO3EMBI, COJOHYAKH M COJIOHIIBI.
I'eorpaduueckue GpakTopsl: KIUMaT, peased, IpeHax.
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buonorus: PactutenbHOoCcTh M KMBOTHbIC: Kak pasziuyHble TUMBI TMOYB MOAIEPKHUBAIOT
cnenuduUeckue  DKOCHUCTEMBI  (HampuMep, Kak  4YepHO3EMBI  CIOCOOCTBYIOT  POCTY
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp). AJanTalliy pacTeHUH 1 )KUBOTHBIX: Kak BUJIbI afanTUPYIOTCS K
YCJIOBUSIM Pa3HbIX TUIIOB ITOYB.

Oxkojiorus: Bo3meicTBue YEI0OBEUCCKOM NCATCILHOCTH. BO3HHMKHOBEHHE DSKOJIOTHMUECCKHX
nmpoOJieM, TaKuX KakK 3pO3Hsl U 3arpsS3HEHHE IOYB. Y CTOMYHMBOE HCIIOJIB30BaHHUE IMOYB. METOIbI
MpEeAOTBPALIEHUS JErPaJallii MTOYB, BOCCTAHOBIICHUE SKOCUCTEM.

4. Meroapl u TexHojoruu: Jleknusa u obcyxaeHue. OObsICHEHNE KIIOYEBBIX MOHATHH U
pacmpezeneHde TUNOB NouB Ha kapTe Kazaxcrana. Mcnonb3oBaHue nuarpamm M Mpe3eHTALMH IS
Bm3yann3anuu. [Ipaktudeckoe 3amanue: [IpoBeneHue 11abopaTOpHOrO  WCCIACAOBAHMS, TJIC
ydamecss OyAyT aHaIM3UpoBaTh 00pasibl MOYBBI (MpoBepka pH, TEKCTYphl, OPraHHUYECKOTO
BemectBa). Onpenenute o kapte «llouBbl Kazaxcrana» kak CMEHSIOTCS THITBI TTOYB C CEBepa Ha
or?

JleCcKkpunTOopHI:

— OmnpeJIeNisAeT Mo KapTe cMeHy Tun no4yB Kazaxcrana;

— OIpEENSAET MO KapTe paCIpPOCTPAHEHUE TUIIOB MIOYB CBOEH MECTHOCTH;

—onpeenseT mouBooOpaszymoiire GakTopbl CBOSH MECTHOCTH.

Teozpagpun, 10 knacc. Tema ypoxa: «lnobanvhble KaumamuyecKkue UMEHEHUA U UX
GJIUAHUE HA IKOHOMUKY U HCU3HD 00UieCmea

2. llenu ¥ 3324l MHTETPALIMU HA YPOKE:

Lenu oOyueHus:

- PacKpBITh IPUYHHBI ¥ TIOCIEICTBHS TII00ATBHBIX KIMMAaTHYECKIX U3MEHEHHH, a TAK)Ke UX
BJIMSIHAE Ha SKOHOMUYECKHE U COLIMAJIbHbBIE IPOLIECCHI;

- pa3BUBaTh HABBIKM AHAJIM3UPOBAHUS MEXIUCIMILIMHAPHBIX TAHHBIX W OCYIIECTBICHUS
BBIBOJIOB M YMO3AKJIIOUEHHH O BIMSHUM TMPUPOAHBIX (PAKTOPOB Ha 3KOHOMMKY, 310pOBbE U
TIOJIUTHUKY.

3anauu:

- [eoepaghus: n3yueHne KIMMaTHYECKUX W3MEHEHHH, X MPUYUH U BIUSHHUS HA TIPUPOAY U
’KM3Hb O0OLIECTBA.

- DKoHoMUKQ: aHAJHW3 BIUSHUS KIMMAaTUYECKUX M3MEHEHHH HAa MHUPOBYIO U PErHOHAIBHYIO
HSKOHOMHKY, B TOM YHCJI€ HA CEIILCKOE X03SIMCTBO, SHEPTETUKY U TPAHCIIOPT.

- buonoeus: MOHMMaHUE HKOJOTUYECKHUX ITOCIEACTBUN HM3MEHEHHs KiIuMara s (iopsl,
(bayHbI 1 3J0POBbS YETIOBEKA.

3. ConeprkaHue U UHTETpaLys JPYTUX JUCHUIUINH:

- leocpagpus: onucaHue OCHOBHBIX IPOLIECCOB KIMMAaTHYECKHMX W3MEHEHMH, TakUX Kak
100anbHOE TOTETUICHHE, ITAPHUKOBBIN 2((eKT, M3MeHeHNe IUPKYISIIUN OKEaHOB.

- Oxonomuxa: 0OCYXJE€HUE HKOHOMHYECKHUX TOCIEACTBUNA KIMMAaTUYECKUX H3MEHEHHH
(HampuMep, TOBBIIIEHHE 3aTpaT Ha HSHEPreTHKY M CEIbCKOE XO3SHCTBO, IIOSBICHUE HOBBIX
TEXHOJIOTHH U PHIHKOB B '"3€1€HON IKOHOMHUKE").

- bBuonocus: BIWSHWE W3MEHEHWH KIMMaTa Ha OJKOCHCTEMBI M 3II0pPOBbE UEIIOBEKA
(BO3MOXKHOE paclpoCTpaHEHHWE HOBBIX 3a00JIEBaHMM, Kakue JTHOO HM3MEHEHHUS B OKpYKaIoLIeH
cperne).

4. MeToapl U TEXHOJIOTUHM 00yUYEeHHUS.

1. Memoo npoexmog: y9eHUKW AETSATCS Ha TPYIIBI U HUCCIEAYIOT KOHKPETHBIE PETHOHBI
MHUpa, IPUMEPHO MPEJICTaBIsAsA, KAK U3MEHEHHE KIIMMara MOBIHUSIET Ha SKOHOMHUKY U COLMAIBHYIO
CTPYKTYPY AaHHBIX PErHMOHOB (BKIIOUEHHE B MIPOCKT aHAJIN3a JAaHHBIX U3 reorpaduu, SJKOHOMHKH H
ouonorun).

2. Ucnonb3oBanue MUPPOBBIX TEXHOIOTHH:

202



Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

paboTa ¢ KIMMaTHYeCKUMHU MOJISIISIMHA M KapTaMU 4epe3 CIelUaTH3UpOBaHHbIC POTPaMMBbI
(manpumep, Google Earth, Windy wunu cnenuanbHble Teorpadguyeckue miaThopMbl, KOTOPHIC
MpeIHa3HAYCHBI U1 OOYYCHHSI MpeAMeTaM). Y USHUKH aHATU3UPYIOT TaHHbIE, KOTOPBIE TTOMOTAIOT B
M3YYEHUHU B3aUMOCBSI3EH MEXy KIMMATHYECKUMU U3MEHEHUSIMU U SKOHOMHKOH (TIpeaocTaBiseTcs
BO3MOXKHOCTH pa0d0TaTh ¢ STUMH MPUIOKECHUSIMHU B PEATbHOM BPEMEHHU ).

3. duckyccuu u aebatbl: 0OCYKIeHHE B Kjacce MpobiaeM Mo0ambHOrO MOTEIJICHUS, Te
YYEHUKOB IIPOCAT apryMEHTUPOBAaTh CBOM MHEHMSI HA OCHOBE JAHHBIX U3 PAa3HBIX HAyK. Y YUTHIBATh
Ka)KJI0€ MHEHUE U MBICIIA YYEHHKA, JJIS [IOJIHOW PACKPBITUH TEMBI.

4. AHanu3 KecoB: pa300p peasibHBIX WJIU K€ CMOJEIMPOBAHHBIX KEMCOB(CUTYAILIMH), TAKUX
Kak Harpumep, «TasHue JIEQHUKOB B APKTHUKE U €ro NOCJIEICTBUS JJII MUPOBOM 3KOHOMHMKHU U
3KOJIOTUNY; «BiusiHUE U3MEHEHHS KJIMMaTa Ha 3KOCUCTEMBbI, SKOHOMUKY U KM3Hb HACEJICHHS CTPaH
Cesepnoii EBporibl.

TakuM 00pa3oM, B HACTOSIIEE BPEeMs MPOIECCHl HHTETPAlM B COBPEMEHHOM 00pa30BaHUU
IIPUHUMAIOT TJIABEHCTBYIOLIMK XapaKTEp UM OCHOBHBIMHU IPUHLMUIAMU COBPEMEHHOI'O HAY4YHOT'O
MO3HAHUs CTAHOBATCS WHTETpPalMsl M CUCTEMHBIM MOAXOA. JIMIIb HA OCHOBE MHTErpalldd HAYK,
pE3yNbTAaTOB MCCIEAOBAHUNA CIEUATNCTOB pPa3HbIX o0JacTel, MPUMEHEHWH WHTErPaTUBHOTO
noaxoaa B o0pa3oBaTebHOM MPOILIECCE  BO3MOXKHO CHCTEMHOE PEIICHHUE BOMPOCOB 3HAHUU H
KOMIIETEHIIUH.
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COBEPHIEHCTBOBAHHUE METOAOJIOI'MA OPTAHU3AIIUN
CAMOCTOSATEJBHOI'O OBPA3OBAHUSA CTYAEHTOB 110 KYPCY «OBLHIEE
3EMJIEBEJIEHUE

AHHOTaIIPIﬂ: B HaHHOﬁ CTaTbC BBIACJICHBI PA3JIMYHBIC U YHUKAJIBHBIC 0COOEHHOCTH CaMOCTOSITEILHOM
pa60TI>I Hn CaMOCTOATCIBHOI'O 06quHI/ISI, OpPraHu30BaHHOI0 IPU U3YYCHUU KypcCa «0611166 3EMJICBCACHUCY,
3HAYCHHUEC ACIICKTOB CaMOCTOATCIBHOI'O 06yquI/m B Pa3BUTHUHU MMO3HAaBAaTEILHON ACATCIIBHOCTH CTYACHTOB.
Taxxe PACKpLIThI 3aa4u, KOTOPBIC H606XOI[I/IMO YCICUIHO PCHINTDh IYTEM OpraHu3aliuid CaMOCTOATCIILHOTO
06y‘IeHI/IH CTYACHTOB U ITYTHU MOBLINICHHUA €TI0 3(1)(1)6KTI/IBHOCTI/I.

Knroueevie cnosa: Cmyaenm, o6pa306anue, camocmosameilbHas pa6oma, camocmosameilbHoe
o6yquue, 061141/!8 3HAHUA, NO3HABAMETbHAA aeﬂmeﬂbHOCWlb, 3HAHUA, YMEHUe, Kgaﬂuqbukauuﬂ.

Sultanova Nodirakhan Burkhanovna
Associate Professor of the Department of Geography and its teaching methodology, TSPU
Rakhimova Guli, Najmiddinov Sherzodbek
Students of the Department of Geography and its teaching methodology, TSPU
IMPROVEMENT OF THE METHODOLOGY OF ORGANIZING INDEPENDENT
EDUCATION OF STUDENTS IN THE COURSE "GENERAL EARTH SCIENCE"

Abstract: This article highlights the various and unique features of independent work and independent
learning organized during the study of the course "General Earth science ", the importance of aspects of
independent learning in the development of students' cognitive activity. It also reveals the tasks that must be
successfully solved by organizing independent learning of students and ways to improve its effectiveness.

Keywords: Student, education, independent work, independent learning, general knowledge, cognitive
activity, knowledge, skill, qualification.

O‘zbekiston Respublikasi Prezidentining 2019-yil 8-oktabrdagi PF-5847-son Farmoniga
muvofiq gabul gilingan “O‘zbekiston Respublikasi oliy ta’lim tizimini 2030-yilgacha rivojlantirish
Konsepsiyasi’ning “Oliy ta’lim tizimini rivojlantirishning strategik magsadlari va ustuvor
yo‘nalishlari” deb nomlangan
3-bobida mustaqil ta’lim soatlari ulushini oshirish, talabalarda mustaqil ta’lim olish, tanqidiy va
jjodiy fikrlash, tizimli tahlil qilish, tadbirkorlik ko‘nikmalarini shakllantirish, o‘quv jarayonida
kompetensiyalarni kuchaytirishga qaratilgan metodika va texnologiyalarni joriy etish, o‘quv
jarayonini amaliy ko‘nikmalarni shakllantirishga yo‘naltirish, bu borada o‘quv jarayoniga xalqaro
ta’lim standartlariga asoslangan ilg‘or pedagogik texnologiyalar, o‘quv dasturlari va o‘quv-uslubiy
materiallarni keng joriy etish dolzarb muammo sifatida o‘rtaga tashlangan. Shuningdek,
O‘zbekistan Respublikasi Vazirlar Mahkamasining
2020-yil 3-dekabrdagi "Oliy ta’lim muassasalarida ta’lim jarayonini tashkil yetish bilan bog‘liq
tizimni takomillashtirish chora-tadbirlari to‘g‘risida™gi 824-son Qarori hamda Oliy va o‘rta maxsus
ta’lim (hozirda Oliy ta’lim, fan va innovatsiyalar vazirligi) vazirining 2020-yil 16-iyuldagi "Oliy
ta’limning davlat ta’lim standartlarini tasdiglash to‘g‘risida“gi 311 - son buyrug‘ida talabalarning
bilim, ko‘nikma va malakalariga qo‘yilgan talablar bilan birgalikda, ularning mustaqil ta’lim
faoliyatini rivojlantirish masalasiga ham alohida e’tibor qaratilgan. Oliy ta’lim amaliyoti ushbu
muammo yechimiga oid qator ishlarni amalga oshirmoqda. Natijad Oliy ta’lim tizimida
talabalarning mustaqil ta’limini tashkil etishga oid o‘quv-uslubiy ko‘rsatmalar ishlab chigilmoqda.

Talabaning mustaqil ta’limi auditoriya (ma’ruza, amaliy va laboratoriya mashg‘ulotlari) da
va auditoriyadan tashqarida bevosita o‘qituvchi rahbarligida mustaqil ish yoki fan (modul)
bo‘yicha mavzularni mustaqil o‘qib o‘rganishi, ya’ni mustaqil ta’lim tarzida amalga oshiriladi.

Talabalarning mustagqil ishlari deyilganda o‘qituvchi tomonidan talabalarning faol ishlashri
uchun tashkil etiladigan har ganday ta’limiy topshiriglar, topshiriglarni didaktik magsadalarini
aniglash, topshiriglarni bajarish, bilim manbalari (mavzuga oid adabiyotlar) ni gidirib topish va ular
asosida o‘rganilgan bilimlarni mustahkamlash, mohiyatini tushunish orgali  bilim, ko‘nikma,
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malakalarni rivojlantirish hamda mustahkamlash, bilimlarni tizimga solish va umumlashtirish
kabilar tushuniladi [1].

Mustagqil ta’lim auditoriyada olingan bilim, ko‘nikma, malakalarni mustahkamlash hamda
fanga oid (xususiy) kompetensiyalarini rivojlantirish, qo‘shimcha ma’lumot yoki materialni
mustaqil o‘rganish magsadida tashkil etiladigan o‘qitish shakli bo‘lib, o‘qituvchining topshirig‘i va
uning rahbarligida o‘quv vazifasini hal etadigan ta’lim va qo‘yilgan maqsad bilan bog‘liglikda
talabalarning aniq faoliyatini tashkil etish shaklidir. Talabaning mustaqil ishlari uning yuqori
darajadagi faollik, ijodkorlik, mustaqil tahlil, tashabbuskorlikka asoslangan faoliyatidir.

Mustaqil ishlar turi va shakli muayyan ta’lim yo‘nalishi (mutaxassislik, masalan
“Geografiya va iqtisodiy bilim asoslari” ta‘lim yo‘nalishi) hamda fan (masalan, Umumiy Yer bilimi
fani, Atmosfera mezomoduli)larning xususiyatidan kelib chiggan holda belgilanadi.

Umumiy Yer bilimi tabiiy geografia fanlar tizimining poydevori hisoblanadi, o‘quv yilining I-
Il-semestrlarida o‘qitiladi. Bu kursning o‘quv materiali geografik diqobiqda yuz beradigan voqea
va hodisalarga taallugli nazarya va gonuniyatlarni tushuntirish, talabalarni tadgigotchilik faoliyati
va ijodiy fikrlash darajasida gizigtirish imkoniyatiga ega. Mazkur fandan amaliy mashg‘ulotlar
jarayonida talabalarning mustaqil faoliyatiga keng o‘rin berilishi ularning faol mustaqil o‘quv
faoliyatini namoyon bo‘lishiga olib keladi. Shu sababli Umumiy Yer bilimi fanini o‘qitish
jarayonida mustaqil ishlarni tashkil etishda talabalarning o‘rganish motivatsiyasini shakllantirish
ularning o‘quv predmetiga qiziqishlari asosida amalga oshiriladi.

Talabalarning o‘qish va o‘rganish borasidagi faolligi ularning o‘qituvchi tomonidan berilgan
amaliy mashg‘ulot topshiriglarini diqqat bilan o‘rganish, tajribalarni kuzatish, globus va xarita
bilan ishlashi, georgrafik mashq va masalalar yechish, darslikdan tegishli o‘quv materialini o‘qish,
kerakli joylarini topshiriq mazmuni asosida yozish, uy vazifalarini bajarish, turli shakl va
mazmundagi darsdan tashqari ishlardagi ishtiroki kabilar bilan belgilanadi. Umumiy Yer bilimiga
doir eksperimental masalalarni yechish, yozuvsiz kartalar bilan ishlash, turli xarakterdagi standart
va nostandart test topshiriglarini bajarish, geografik diktant yoki boshga shakllardagi nazorat
ishlarida gatnashish ham mustaqil ishlash va fikrlashning yuqori darajaga olib chiquvchi
ko‘rinishlaridir. Sanab o‘tilgan faoliyat turlarining aksariyatida talabalarning faoliyati, olgan
bilimlari hamda egallagan o‘quv ko‘nikma va malakalariga baho berish mumkin bo‘lib, bu
jarayonlar dinamikasini nazorat qilishni ham o‘z ichiga oladi [2].

Umumiy Yer bilimini o‘rganishda talabalarning bilish faoliyati ularning o‘rganish faolligini
oshirish orqali tashkil etiladi. Bunda o‘qituvchi ularning mustaqil o‘quv faoliyatini boshqarib
boradi. Chunki, o‘qituvchi har qanday turdagi mustaqil ta‘lim topshiriglarini bajarishda bosh
maslahatchi hisoblanadi. Shuning uchun ham o‘qituvchi-talaba, talaba-talaba, talaba-guruh,
o‘qituvchi-guruh tizimi munosabatlarida o‘qituvchi yetakchi o‘rinni egallab turishi lozim.

Auditoriyadan tashqari, o‘quv dastirida belgilangan mustaqil ta’lim - bu o‘qituvchining
bevosita ishtirokisiz, lekin belgilangan vaqtda uning topshirig‘i asosida bajariladigan ishlardir.
Mustaqil ta’lim  metodlari o‘qitishning ta’lim beruvchi, tarbiyalovchi va rivojlantiruvchi
vazifalarini amalga oshirishga yordam beradi.

Talabaning auditoriyadan tashqarida bevosita o‘qituvchi rahbarligida fan (modul) bo‘yicha
belgilangan mavzularni mustaqil o°‘qib o‘rganishi, u uchun taklif etilgan mavzular hamda
topshiriglar va ularni bajarish bo‘yicha ko‘rsatmalar talaba uchun ishlab chiqilgan ishchi dastur
(Sillabus) va uslubiy qo‘llanmada o°z aksini topadi.

Talabaning auditoriyadan tashqarida bajaradigan mustaqil ta’limi natijalarini baholash fan
(modul)ning umumiy baholash (100 ballik) tizimida aks ettiriladi va ishchi dastur (Sillabus)ning
baholash mezonlarida unga ajratilgan ball aniq ko‘rsatib qo‘yiladi. Umumiy Yer bilimidan mustaqil
ta’lim uchun ishchi dastur (Sillabus) da 20 ball ajratilgan bo‘lib, mustaqil ta’limni baholash
mezonlari ishlab chiqilgan va ularga qo‘yilgan talablar o‘z ifodasini topgan.

205



Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

Tadqiqotimiz davomida talabalarning mustaqil ta’limini tashkil etish quyidagi vazifalarni
muvaffaqiyatli hal etishga xizmat qilishi lozimligi aniglandi:

- talabalarda o‘z-o‘zini rivojlantirish, mustagil bilim olish va innovatsion faoliyatni
shakllantirish, kasbiy faoliyatga yo‘llovchi kompetentsiyalarni egallash magsadi bilan bog‘liglikda
mustaqil o‘quv faoliyatini amalga oshirish;

- bilim, ko‘nikma va malakalarni mustagqil egallash muammosini shakllantira olish va uni hal
etishning maqgbul yo‘llarini izlab topishga qobiliyatli kreativ shaxsni tarbiyalash;

- talabalarda o‘quv dasturi (Sillabus) da belgilangan bilimlarni o‘zlashtirishga doir
motivatsiyani hosil qilish;

- ta’lim oluvchilarda bilim olishga doir mas’uliyatni oshirish;

- talabalarda umummadaniy va kasbiy kompetensiyalarni rivojlantirishga imkon berish;

- ta’lim oluvchilarda mustaqil bilim olish, o0‘z-0‘zini boshqarish va 0°z-0‘zini
rivojlantirishga qobiliyatini shakllantirish uchun sharoit yaratish.

Ta’labaning mustaqil ta’limi olishida o°z fanining mohir ustasi bo‘lishi, kasbga
yo‘naltirilishida faollik va tashabbuskorlik, o‘rganish alohida ahamiyat kasb etadi. Ggeografiya
ta’limida faollik - faol, tezkor faoliyat bo‘lsa, tashabbuskorlik - topqirlik, ijodiy va kreativ
yondashish, tadbirkorlik, mustaqil va faol harakatlar yig*indisidir.

O‘rganish esa talabalarning yangi bilimlarni o‘zlashtirish jarayonidir. O‘rganish o‘quv
faoliyati darajasiga ko‘tarilishi uchun talabalar bilimlarni egallash davomida ularni boyitadigan,
o‘quv harakatlarining yangi usullarini o‘zlashtirishi, mustaqil ravishda o‘quv topshiriglarini
belgilashi, 0‘z-0‘zini nazorat qilish va 0‘z xususiy faoliyatini baholash mezonlarini bilishlari kerak

[3].

Ta‘limiy jihatdan bu vazifalar nazariy bilim, amaliy ko‘nikmalarni mustaqil egallashga, ularni
takrorlash, mustahkamlash va chuqurlashtirishga yordam beradi.

Tarbiyaviy jihatdan ular talabaning mustaqillik, mehnatsevarlik, mas’uliyatlilik kabi
fazilatlarini tarbiyalaydi.

Mustaqil ishlash tafakkur, ko‘nikma va malakalarning rivojlanishiga yordam beradi,
shaxsning irodasini chiniqtiradi. O‘qitishning bu vazifalari talabalarni mustaqil mehnat faoliyatiga
va oliy ta’limni bitirgandan so‘ng kasbiy faoliyatni davom ettirishda katta ahamiyatga ega.

Umumiy Yer bilimidan mustaqil ta‘lim samaradorligini oshirish uchun quyidagilarga
alohida e‘tibor qaratish lozim:

1. Bilim berish tajribasidan mustaqil ta‘lim olishda foydalanishni mumkin gadar kengaytirish
zarur.

2. Mustaqil ishlarni qo‘llash mezoni o‘quv materiali mazmunining tushunarliligi va mazkur
bosqichda talabalarning undan foydalanishga tayyorliklari birligida bo‘lishi kerak. Talabalar, yetarli
darajada tayyorgarlikka ega bo‘lmagan hollarda ham mustaqil ishlash metodlaridan foydalanib,
ularga faol yordam berib borib mustaqil ishlash elementlarini sekin-asta singdirib borish lozim. Bu
ishning keyingi bosqichlarida esa o‘qitish metodlari tizimidagi mustaqil ishlash salmog‘ini sekin-
asta oshirib borish kerak bo‘ladi. Barcha talabalarda bilish mustaqilligini rivojlantirish, mustaqil
ishlashni qo‘llash darajasini kursdan-kursga oshirb borish zarur.

3. Mustaqil ta‘lim jarayonida talabalarning topshiriglarni bajarishlarida zaruriy ko‘rsatmalar
berish orgali: talabalarning darslik, qo‘shimcha adabiyotlar, ma’lumotnomalar bilan ishlash
ko‘nikma va malakalarini shakllantirish; talabalarda asosiy tushunchani asosiy bo‘lmaganidan
farglash va 0‘z—o0°zini nazorat qilish malakasini hosil qilish;

4. Mustaqgil ta‘limni tashkil etishda differentsial hamda individual yondashish zarurligini
unutmaslik kerak. Bu magsadlarda tayyor va talabalar ko‘magida mustaqil tayyorlangan didaktik-
targatma materiallardan ham foydalanish zarur.
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5. Talabalar mustaqil ta’lim topshiriqlar miqdorini optimal tanlashga alohida e’tibor
berishlari, zaruriyat tug‘ilganda yuzaga keluvchi qiyinchiliklarni tabaqalashtirish yo‘li bilan
yo‘qotishga harakat qilishlari lozim.

Mustaqil ta‘lim jarayonida talabalar berilgan topshiriglarni  darslik va qo‘shimcha
adabiyotlar, qo‘shimcha ma’lumot beruvchi axborotlardan yordamida o‘rganish bilan birgalikda
turli mavzuli xaritalar bilan ishlaydi.

Shuningdek, Umumiy Yer bilimidan talabalarning bilimlarini kengaytirish va
rivojlantirishda mustaqil ta‘lim jarayonida yozuvsiz kartalar, sxemalar, chizmalar, rasmlar, jadvallar
tuzish va boshqa tasviriy-tasnifiy vositalar bilan ishlash ham muhim ahamiyat kasb etadi. Bunday
chizmalar, rasmlar, jadval va sxemalar talabalarning Umumiy Yer bilimidan egallagan bilimlarini
umumlashtirish, o‘rganilgan o‘quv materiallarini ma’lum bir tizimga solish va natijada yuqori
samara beradi. Masalan, o‘rganilgan turli materik yoki o‘lkalar nomenklaturasi, iqlimi, ichki suvlar
va h.k.larga mansub geografik hududlarni o‘xshashlik va o‘ziga xos jihatlarini taqqoslash, turli
geografik hudud va ular orasidagi alogani aks ettirish magsadlarida jadval va sxemalarni tuzish va
ular bilan ishlash mobaynida talabalarning faol tarzda mustaqil ishlashlariga erishiladi.

Demak, mustaqil ta‘lim talabalarning o‘quv imkoniyatlariga mos bo‘lib, uning murakkablik
darajasi birinchi darajadan ikkinchi darajaga o‘tish bilan talabalarni bilishga bo‘lgan ishtiyoqini
gondirib boradi, imkoniyatlarini kengaytiradi va ilmiy faoliyatga yo‘naltiradi.
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Kirish. Geografik bilimlarning uzviyligi va uzluksizligida “Materiklar va okeanlar tabiiy
geografiyasi” kursini o‘qitish muhim ahamiyatga ega. Buni rivojlangan xorij mamlakatlarining
o‘quv dasturlarida mazkur kursga alohida e’tibor qaratilganligida ham ko‘rish mumdkKin.
Mamlakatimizda barcha sohalarda bo‘lgani singari umumiy o‘rta ta’lim tizimida o‘qitiladigan fanlar
va ularni o‘qitish metodikasini takomillashtirish borasida sezilarli ishlar olib borilmoqda. Bunday
ishlar sirasiga 2022-yilda nashr etilgan “Geografiya (Materiklar va okeanlar tabiiy geografiyasi)”
darsligini misol qilishimiz mumkin. Ushbu darslikning 2-mavzusi “Geografik kashfiyotlar va
hozirgi zamon geografiyasi” haqida bo‘lib, mazkur mavzuda egallangan bilimlar barcha materik va
okeanlarning tabiatini o‘rganishda poydevor bo‘ladi. Bu esa mazkur mavzuni puxta o‘rganish va
unda shakllantiriladigan ko‘nikmalarni mukammal egallashni talab qiladi.

Ishning magsadi O‘zbekiston Respublikasi prezidentining 2024-yil 2-favralidagi PQ-54
sonli “Ta’lim sohasidagi islohotlarni jadallashtirish bo‘yicha qo‘shimcha chora-tadbirlar”
to‘g‘risidagi qarori ijrosini taminlash. Pedogoglar va o‘quvchilar uchun mustaqil vatanqidiy
fikrlashga undovchi o‘quv topshiriqlarini ishlab chiqgish. Yuqoridagi maqsadni amalga oshirish
uchun quyidagi vazifalar belgilab olindi:

1) O‘quvchilarda turli davrlarga xos bo‘lgan kartografik ishlanmalarni o‘zaro solishtirish
ko‘nikmalarini shakillantirish;

2) Syyoh va geograflarni bosib o‘tgan yo‘llarini xaritadan ko‘rib ular yurgan joylardagi
tabiat zonalari va atrof-muhit tasavvurini xosil gilish.

Asosiy gism. Geografiya eng gadimgi fanlardan biri va uning rivojlanish bosgichi olti
qismga bo‘linadi. Bular quyidagilardir:

- Qadimgi yoki antik davr bosqgichi.

- O‘rta asrlar bosqichi.

- Buyuk geografik kashfiyotlar bosgichi.

- llmiy geografik ishlar bosgichi (XV11-X1X asr).
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- XX asrbosqichi.

- XXl asr bosgichi.
Bosqichlarni o‘qitish ham yuqoridagi ketma ketlik bo‘yicha, tartib bilan o‘qitiladi. Antik

davr geograflari Eratosfen va Ptolemeylar tomonida ishlangan ikki xarita (1-rasm) ilk mukammal

kortografik ishlanmalar sifatida muhim ahamiyatga ega.
1-jadval.
O‘xshashliklar Farqlar
Faqat shimoliy yarimshar Ptolemey xaritasida ilk bor daraja to‘ri aks
tasvirlangan ettirilgan

Bu ikki xaritaning farglarini jadval (2-rasm) ko‘rinishida yozish o‘quvchi zexnida ikkala
ishlanmadagi farq va o‘xshashliklarni mustaqil qidirib topishga yordam beradi.
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1-rasm. Eratosfen va Ptolemey xaritalari.

Huddi shu usulni nemis kartografi M. Bexaym va “o‘zbek Magellani” H. Hasanov
globuslarida (2-rasm) ham qo‘llasa bo‘ladi (2-jadval).
2-jadval.

O*xshashliklar Farqlar
Ikkala globuslar ham sharsimon H. Hasanov globusi relyefli-landshattli

shaklda yasalgan globus hisoblanadi

Jadvallarni to‘ldirgan o‘quvchi yoki o‘quvchilar guruhi topshiriq bajarilgandan so‘ng, ular
orasidagi fargqlardan qaysi biri kortografik ishlanmalar yoshi bilan bog‘liq ekanligini tushintirishi
kerak. Masalan M. Bexaym globusida Amerika tasvirlanmagan, H. Hasanov globusida esa Yer

hozirgi ko‘rinishida tasvirlangan.
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2-rasm. M. Bexaym globusi (chapda) va H. Hasanov globusi (o‘ngda)

O‘quvchilar uchun qiziqarli bo‘lgan bosqich bu buyuk geografik kashfiyotlar bosqichidir.
Bu davrda ko‘plab jahongashta sayyohlar sayyora bo‘ylab o‘z ekpeditsiyalarini uyishtirishdi.
Mashxur sayyohlar va ularning marshrutlarini eslab qolish uchun ajoyib o‘yinlar orqali xotiraga
mustahkamroq eslab qolish mumkin, bunga esa “Sayyoh izidan” va “Men kimman?”. Doskaga
oltita stul olib chigiladi bu stullar oltita materik vazifasini bajaradi (3-rasm). O‘qituvchi oldindan
tayyorlab qo‘yilgan matnni o‘qiydi: “Men 1492-yilning 2-avgustida o°‘z sayohatingizni
Yevropaning g‘arbiy qirg‘oqlaridan boshladingiz. Shu yil 16-sentyabrida kemalaringiz suzib
ketayotgan suvlarda dengiz o‘tlari uchradi, 12-oktyabrda esa jamoayingizdagi insonlardan birining
ko‘zi orolga tushadi. Ertasi kuni esa siz ushbu orolga qadam bosdingiz. Savol: men kimman va
qaysi orolga yetib bordim? Doskaga “Dunyoning tabiiy xaritasi” ilib qo‘yiladi. Kartochka shaklida
mashhur sayyoh olimlarning rasmlari parta ustiga teskari o‘girib qo‘yiladi, rasmlarning ortiga
maxsus yopishtirgich o‘rnatilgan bo‘ladi.

3-rasm. “Sayyoh izidan” o‘yinining amalga oshirilish jarayoni.
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O‘quvchi doskaga chiqib, kartochkalardan birini tanlaydi va u sayyoh haqgida ma’lumot
aytadi. Keyin sayyoh-olim safar qilgan (yoki tug‘ilgan) hududga uning rasmini yopishtiradi (4-
rasm).

— (H!!ll“ll.ﬁ m“m'

4-rasm. “Men kimman?” o‘yinining yakuniy bosqichi (o‘quvchi N.M.Prjevalskiy
suratini u sayohat gilgan hududga joylashtirmoqda)

Sayyoh olimlarning rasmlarini o‘quvchilar ular sayohat gilgan yoki faoliyat yuritgan joyga
joylashtirishlari kerak bo‘ladi. Bu o‘quvchilarga sayyoh-olimlar va ular o‘rgangan geografik
obyektlarni o‘zaro bir-biriga bog‘lab o‘rganishga yordam beradi.

Xulosa. Amalga oshirilgan ishlarning natijasidan kelib chigib shuni ayta olamizki, ushbu
metodlar o‘quvchilarning o‘zlashtirish ko‘rsatkichlarini oshiradi va ularda geografiyani o‘rganish
bosgichlari hagida umumiy tasavvurni mustahkamlaydi. Ushbu mavzuga doir metodlar
yetishmovchiligi bois tabily geografiyani o‘qigan o‘quvchilarda, o‘rganish bosqichlariga oid
ma’lumotlarni tushunish biroz qiyinchilik tug‘diradi. Yuqorida taklif etilgan metodlar orqali ushbu
bo‘shligni to‘ldirish mumkin degan fikrdamiz.
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KO‘NIKMALARNI RIVOJLANTIRISHNING PEDAGOGIK ZARURATI

Annotatsiya: Magqolada talabalarda analitik ko ‘nikmalarni rivojlantirish zarurati tarix va
geografiya fanlari misolida yoritilgan. Talablarda analitik ko ‘nikmalarni rivojlantirish ularning
kasbiy kompetensiyalarni shakllantirishda hal giluvchi ahamiyatga ega ekanligi asoslangan.

211



http://geografiya.uz/
http://www.wikipedia.com/
http://lex.uz/docs/-5085887
mailto:a.olimova@cspu.uz

Zamonaviy geografik tadgigotlarda integratsiya: muammolar va yechimlar 11-12-oktyabr, 2024-vil

Shuningdek, tarixiy va geografik jarayonlarni tahlil gilishda analitik ko ‘nikmalarning muhimligi
aniq misollar yordamida izohlangan.

Kalit so“zlar: analitik ko ‘nikma, tarixiy taqqoslash, hududiy tahlik, kasbiy kompetensiya,
talaba, global jarayonlar, sabab va ogibat, alogadorlik.
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Analitik ko‘nikmalarni rivojlantirish bugungi kunda zamonaviy ta’lim jarayonining muhim
qismidir. Ta’lim tizimi tez o‘zgarayotgan dunyoda talabalarga nafaqat nazariy bilimlarni berish,
balki ularni murakkab vaziyatlar va muammolarga mustagil yechim topa oladigan, tangidiy va
tahliliy fikrlash qobiliyatiga ega mutaxassislar qilib tayyorlash vazifasini qo‘yadi. Bu jarayonda
analitik  ko‘nikmalarning rivojlantirilishi talabalarning mutaxassislik sohalaridagi kasbiy
kompetensiyalarni shakllantirishda hal giluvchi ahamiyatga ega. Analitik ko‘nikmalar talabalarga
murakkab vaziyatlar yoki turli sohalardagi muammolarni to‘g‘ri va samarali tahlil qilishga, ularga
yechim topishda mantiqgiy fikr yuritishga yordam beradi [1]. Bu ko‘nikmalar nafaqat talabalarning
ta’lim jarayonida, balki ularning kelajakdagi kasbiy faoliyatida ham hal qiluvchi ahamiyatga ega.
Chunki, zamonaviy mehnat bozorida va professional sohalarda mutaxassislardan katta hajmdagi
ma’lumotlarni tezkor tahlil qilish va ular asosida to‘g‘ri qarorlar qabul qilish talab etiladi.

Bugungi kun ta’limida, aynigsa, tarix va geografiya kabi fanlarda talabalarni dunyodagi
global o‘zgarishlarni tushunishga, u yoki bu jarayonlarning sabab va oqibatlarini tahlil gilishga
o‘rgatish talab qilinadi. Bu faqat tarixiy voqgealarni yoki geografik ma’lumotlarni yodlab olish emas,
balki ushbu ma’lumotlarni chuqur tahlil qilib, ulardan to‘g‘ri xulosa chiqarishni talab qiladi. Shu
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boisdan, talabalarda tahliliy ko‘nikmalarni rivojlantirish pedagogik jarayonning asosiy vazifalaridan
biri sifatida garaladi.

Zamonaviy dunyodagi tezkor o‘zgarishlar va texnologiyalarning rivojlanishi ta’lim tizimidan
yangicha yondashuvlarni talab gilmoqda. Bugungi kun ta’limi nafagat ma’lumotlarni yetkazish,
balki talabalarni mustaqil fikrlash, tahlil gilish, tangidiy yondashish, ijodiy yechimlar topishga
yo‘naltirilgan bo‘lishi zarur. Talab va ehtiyojlar zamonaviy ta’limda o‘zaro bog‘liq bo‘lib, ular
ta’lim jarayonining samarali va to‘liq bo‘lishiga hissa qo‘shadi [2].

Hozirgi vaqtda tezkor iqtisodiy, texnologik va ijtimoiy o‘zgarishlar ta’lim jarayoniga
yangicha yondashuvlarni talab qiladi. Zamonaviy jamiyatda globalizatsiya va axborot
texnologiyalarining rivojlanishi tufayli ishlab chigarish, xizmat ko‘rsatish va ilm-fan sohalarida
tahliliy fikrlash, ma’lumotlarni tahlil qilish va tanqidiy yondashuv qobiliyati katta ahamiyatga ega.
Talabalarni shunday ko‘nikmalar bilan ta’minlash ta’lim tizimining asosiy vazifalaridan biriga
aylanib bormoqgda. Bugungi kunda mutaxassislardan nafagat ma’lum bir sohadagi nazariy bilimlar,
balki keng doiradagi muammolarga tangidiy va tahliliy yondashish gobiliyati talab gilinadi [4].
Talabalarning tahliliy tafakkurini rivojlantirish, ularga murakkab vaziyatlar va hodisalarga turli
nuqtai nazarlardan yondashishni o‘rgatish ta’lim jarayonining markaziy qismi bo‘lib qolmoqda [3].

Analitik ko‘nikmalar har qanday kasbiy faoliyatda muvaffaqiyatli bo‘lish uchun muhim omil
hisoblanadi. Aynigsa, tarix va geografiya kabi fanlarda talabalarning tahliliy fikrlash gobiliyatini
rivojlantirish ularning kasbiy kompetensiyalari shakllanishida muhim ahamiyatga ega. Ushbu fanlar
jahon vogqealari, hududiy o‘zgarishlar va ijtimoiy jarayonlarning tahliliga bog‘liq bo‘lgani uchun,
ularni chuqurroq tushunish va to‘g‘ri xulosalar chigarish uchun tahliliy tafakkur talab etiladi. Tarix
va geografiya talabalarga global jarayonlarni tushunish va turli muammolarga yangicha yechim
topish qobiliyatini rivojlantirishga yordam beradi.

Tarix fanini o‘rganish jarayonida talabalar turli manbalardan, davrlardan va turli nuqtai
nazarlardan kelib chiqggan ma’lumotlarni tahlil qilishi kerak bo‘ladi. Tarixiy ma’lumotlarni
o‘rganishda faktlar, hodisalar va jarayonlar orasidagi sabab-ogibat munosabatlarini tushunish talab
etiladi. Bu jarayonda analitik tafakkur talabalarga ma’lumotlarni tartibga solish va ularni to‘g‘ri
xulosalarga olib keluvchi izchil tartibda tahlil gilishga yordam beradi.

Tarixiy sabab va oqgibat munosabatlarini aniglash: tarixiy hodisalarni chuqur o‘rganish
talabalarni sabab va ogibat munosabatlarini tushunishga majbur giladi. Masalan, Ikkinchi jahon
urushiga olib kelgan jarayonlarni tahlil gilishda talabalar siyosiy, igtisodiy va ijtimoiy omillar
o‘rtasidagi bog‘liglikni aniqlab, urushning sabablarini va uning jahon tarixiga ta’sirini tahlil
qiladilar. Ular turli manbalar asosida har bir sababni chuqurroq o‘rganib, murakkab jarayonlarning
ichki bog‘ligliklarini tushunishga harakat qiladilar.

Tarixiy manbalarni tahlil gilish: tarixiy manbalarni tahlil gilish talabalardan tanqidiy
yondashuvni talab giladi. Ular turli davrlarda yozilgan manbalarni solishtirib, har bir manbaning
ishonchliligini baholashlari va ulardan aniq xulosalar chigarishlari lozim. Bu jarayonda talabalarda
tahliliy ko‘nikmalar rivojlanadi, chunki ular bir manbadan boshqa manbaga o‘tish orqali, turli
faktlarning o‘zaro bog‘ligligini tushunib yetishlari zarur. Misol uchun, talabalar “Sovuq urush”
davrini o‘rganishda turli millatlar, hukumatlar va siyosiy tuzumlar tomonidan yozilgan tarixiy
manbalarni o‘rganib, har bir nuqtai nazarni tahlil qilishi kerak. Bu jarayonda ular turli dalillarni bir-
biriga bog‘lab, sabablar va oqibatlarni aniqlashga harakat qiladilar.

Geografiya fanida tahliliy ko‘nikmalar talabalarga hududiy, tabiiy va iqtisodiy o‘zgarishlarni
chuqurroq tushunib yetishga yordam beradi. Geografik ma’lumotlarni tahlil qilish jarayoni turli
hududlarning tabiiy resurslari, iqlimi, demografik vaziyati va iqtisodiy faoliyati bilan bog‘liq
muammolarni chuqurroq o‘rganishni talab qiladi. Talabalar hududiy tahlil qilish orqali
ma’lumotlarning o‘zaro bog‘ligligini aniqlab, ulardan to‘g‘ri xulosalar chiqaradi.

Geografik tahlil va prognoz qilish: geografiya ta’limida hududiy tahlil talabalardan turli
tabily va inson faoliyatiga bog‘liqg ma’lumotlarni chuqurroq o‘rganishni talab qiladi. Masalan, iglim
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o‘zgarishi va uning qishloq xo‘jaligiga ta’sirini o‘rganish jarayonida talabalar iqlim o‘zgarishiga
ta’sir etuvchi omillar, tabiiy resurslar va inson faoliyati o‘rtasidagi munosabatlarni tahlil giladilar.
Shuningdek, geografiyada talabalar “Orol dengizining qurishi” muammosini o‘rganish jarayonida
suv resurslar yetishmasligi, inson faoliyati va iglim o‘zgarishlari o‘rtasidagi bog‘ligliklarni tahlil
gilishlari mumkin. Ular har bir omilni turli nugtai nazardan o‘rganib, bu jarayonning sabablarini va
uning inson hayotiga bo‘lgan ta’sirini tushunib yetadilar.

Global masalalarni tahlil gilish: geografiya fani orgali talabalar global ijtimoiy-igtisodiy va
ekologik masalalarni chuqurrog tushunib yetishlari mumkin. Turli mintagalardagi demografik
o‘sish, migratsiya jarayonlari, resurslar uchun kurash va iqlim o‘zgarishlarini tahlil qilish orqali ular
global muammolarga turli nuqtai nazarlardan yondashishga o‘rganadilar. Masalan, talabalar
“Global isish va uning iqtisodiy rivojlanishga ta’siri” mavzusini tahlil gilayotganda, ular iglim
o‘zgarishlari, igtisodiy o°‘sish, atrof-muhit va inson faoliyati o‘rtasidagi o‘zaro bog‘liglikni tushunib
yetadilar. Bu jarayonda ular ko‘plab ma’lumot manbalarini solishtirib, murakkab jarayonlarni
chuqur tahlil giladilar.

Analitik ko‘nikmalarni rivojlantirish tarix va geografiya fanlarida kasbiy kompetensiyalarni
shakllantirish uchun muhimdir. Ushbu fanlar orqgali talabalar tahliliy tafakkurga, manbalarni
tanqidiy baholashga va global muammolarga ijodiy yechim topishga o‘rganadilar [5]. Tarix va
geografiya mutaxassislari ish jarayonida turli xil manbalar bilan ishlashlari, jahon vogealarining
igtisodiy va ijtimoiy ta’sirini tushunib, ulardan to‘g‘ri xulosalar chiqarishlari zarur. Bunday
ko‘nikmalar talabalarning kelajakdagi kasbiy faoliyatlarida muvaffaqiyatli bo‘lishiga yordam
beradi. Bu borada bo‘lajak tarixchi mutaxassislar turli manbalarni tahlil qilib, murakkab
jarayonlarning to‘g‘ri tarixiy izohini berishlari talab etiladi. Geograflar esa hududiy rivojlanish
jarayonlarini tahlil qilib, iqtisodiy rivojlanishga yoki ekologik muammolarga doir masalalar
bo‘yicha professional xulosalar chigarishlari mumkin.

Umuman, tarix va geografiya fanlarida talabalarning analitik ko‘nikmalarini rivojlantirish
ularning kasbiy kompetensiyalarini shakllantirishda hal qiluvchi omildir. Talabalar turli
ma’lumotlarni tahlil qilish, manbalarni tangidiy yondashuv bilan baholash, sabab-ogibat
munosabatlarini aniglash va global masalalarga yangicha yechimlar topish orgali muvaffagiyatli
mutaxassislarga aylanadilar. Bu ko‘nikmalar ularning kelajakdagi kasbiy faoliyatlarida tezkor va
samarali qarorlar gabul gilish gobiliyatini shakllantirishga yordam beradi.

Analitik ko‘nikmalar talabalarda ma’lumotlarni to‘g‘ri tahlil qgilish, mantiqiy xulosa chiqarish
va murakkab masalalarga turli yondashuvlar orgali yechim topish qobiliyatini shakllantirishda
muhim ahamiyatga ega. Bu ko‘nikmalar tahliliy tafakkurning asosiy tarkibiy gqismlaridir va ta’lim
jarayonida markaziy o‘rin tutadi. Talabalarning kasbiy faoliyatga tayyorgarligini ta’minlashda
tahliliy ko‘nikmalarni rivojlantirish zarur. Ular turli sohalarda muammolarga tanqidiy yondashib,
samarali qarorlar qabul qilish qobiliyatini oshiradi. Tarix va geografiya fanlarida bu ko‘nikmalar
talabalarni murakkab jarayonlarni to‘g‘ri anglash va kasbiy malakani shakllantirishda yordam
beradi.
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Beenenne. OcoOeHHOCTh 00pa30BaHUs B COBPEMEHHBIX Pa3BUTHIX CTpaHaX 3aKIHOYAeTcs B
Pa3sBUTHM OKPYXAlOIEro MuUpa M OOIIecTBa 3TO HHTEerpauus 3HaHuUH. B Xxone peanuzanuu
O6paSOBaTeJ'II)HOFO Imponecca B HOBOM BEKE BAXKHO IMOJYCPKHYTE HHAWBUAYAJIIBHBIC TUAAKTHYCCKUC
0CcOOEHHOCTH MpeNnojaBaHus pa3InYHbIX MpeaMeToB. B npenonaBanuu (GpuU3HUEcCKOro BOCIHUTAHUS
yIIOp A€TaeTcs Ha TEXHOJIOTH3AINI0 (PU3UOJIOTHIECKIX MPOLECCOB, a B reorpaduieckon Hayke —
Ha TIOATOTOBKY TO Teorpaguu, MECTHOMY OpPUEHTHPOBAHHUIO, KYJIbTYPOJIOTHH, OXpaHe
oKpy>karoten cpeabl. CerogHs MHOTHE YUUTENS CTPEMATCS K MHTEPAUCHUILIMHAPHOMY 00yUYEHHUIO,
KOTOpOE TO3BOJISIET JeTSM pa3BUBaTh HABBIKM M 3HAHUS 4epe3 pasiuuHble npeamersl. [locne
OIpPEACIICHUA BO3MOKHBIX YCJIOBI/II;'I HHTCTpali ydaluXCsa Ha4YaJIbHBIX KJIACCOB CTOMT O6paTI/ITI)
BHUMaHME Ha cienyronie gaktopsl. O0beM U coJiepKaHue 3HaHUM, epelaBaeMbIX CTyJIEHTaM, He
SABJIAOTCA T'OTOBBIMH, a JAKOTCA B Me)KHpeﬂMCTHOfI MPEEMCTBCHHOCTH U CBA3U, UTO CO34ACT IJIA
HUX 0COOYIO KaueCTBEHHYIO BO3MOKHOCTh MOJIYYEeHUsI HHPOPMALIUH.
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OnvH W3 TakWX TOJXOIOB — 3TO HMHTErpanus reorpadpuu ¢ (GU3KYIbTypod B
MIIQJIINX KJaccaxX LIKOJIbL. DTa CTaThsl PACCKAXET O croco0ax, KOTOPHIMU MOYHO JOCTUYb 3TOH
LIEJIM ¥ [IOYEMY OHa Ba)kHa ISl pa3ButTus nereil. Amepukanckue yuénsle: P. Kapmnac, /1. Cuck, C.
Kannen, P. XenBu u apyrue. Ananorudno poccuiickue ydensie: B.B. JlaBeinos, JI.B. 3ankos, JI. B.
TapacoB u apyrue. nokaseiBaeT, uto 80% ueIOBEUYECKOTO MHTEIEKTa (OPMHUPYETCS K BOCHMH
rogaMm, a 50% — Kk deTsipeM rojgam. I'oBopAT, 4To A€TH CIOCOOHBI BUJETh MUP B LIEJIOM Ha OCHOBE
MHTETPALUH NIPEIMETOB, MOoIydaTh 3 hekTrnBHOE 00pa3oBaHUE B MHTETPUPOBAHHOU CTpyKType [1].

OcHOBHas 1Li€Jb MHTETpallUd — CO3/IaHUE €OUHOM TOYKHM 3pEHHsl Ha pPa3BUTHE U
(dbopMHpOBaHKE JTUYHOCTH, HENMPEPBHIBHOCTH «CpPEAa-MPHUPOJA-YEIOBEK», TO €CTh MEAarorunuecKuit
IpOIeCC CO3JaHMs MAaKCHUMAaJbHBIX YCIOBUH Ul Pa3HOOOPa3HOM NESITEeNbHOCTH O0YYaroLIUXCs.
OueHb BaXHO, YTOOBI cofep»)aHue O00Opa30BaHUS COOTBETCTBOBAJIO TPEOOBAHUSM CETOTHSIIHErO
JHSI ¥ 33JaHHOM ITporpaMMe.

[lpuHIMN WHTErpali — BaXXHBI NPUHIMI, KOTOPBIA CIEAYyeT YYHUTHIBATh IpU
OIIpEJICJIEHUN COJEp)KaHUsl 00Iero oOpa3oBaHMs, HANMCAaHUM OOpa30BATENIBHBIX NPOTrPaMM U
yueOHHUKOB. PoJIb HMHTErpHpOBAHHBIX MPEIMETOB W WHTETPUPOBAHHBIX 3aHATHH OCOOCHHAS.
IToBblmaeT nnTepec K npeamery. Ilpu uHTErpanuu A0MKeH ObITH CO3AaH HOBBIM IUIAaH Ha OCHOBE
COZIepKAHUS U TEM.

IIpu ocymiecTBIeHUU HMHTErpanuy HEOOXOAMMO OCHOBBIBAaTbCS Ha HPUHIUMIAX
napajurM NpenojaBaHust pa3HbIX MpeAMeToB. [ pemeHs ToCTaBIeHHBIX 33/1a4 MBI UCTIONIb3yeM
B 00pa3oBaTEIbHOM IPOLIECCE CIIEAYIOLIME METOAMYECKHE CPEACTBa: 1) MHTErpalnuio 3HaHWM; 2)
MPUIEPKUBATHCS aHAPOTOTHYECKOTO HANIPABICHUS BOCIUTAHUS U 00ydeHwus; 3) nHpOpMalOHHA,
TeXHoJIOTu3alusl  oOpasoBarenbHOro mnpouecca. CerogHs pa3BUTHE COBPEMEHHOW HayKu
XapakTepusyercsi mpoueccoM audpdepeHnuani U uHTerpauuu [2]. MHTErprupoBaHHBIA TOIXON
MIO3BOJISIET CBA3aTh (PU3MUYECKYIO KYJIbTYpY M reorpaduio yepe3 M3ydeHHE pa3IMuHbIX aCIEKTOB,
TAKWX Kak BIMSHUE KIMMATUYECKUX YCIOBUH Ha (DU3MUYECKYIO aKTHBHOCTH, HCIIOJIb30BAaHHE
OPUPOJHOro JaHamadra JUIs 3aHATHH CHOPTOM W pa3BUTUE HABBIKOB OPHUEHTHUPOBAHHS. ITO
CIIOCOOCTBYET HE TOJIBKO PACHIMPEHHIO KPYyroszopa ydamuxcs, HO U (QopMUpOBaHHUIO Ooiiee
MPOYHBIX CBS3€H MEXIy pasMYHbIMH OoOjacTsAMHU 3HaHuUM. Kiumar u ¢usndeckas aKTUBHOCTb:
VYdace 0 KIMMAaTHYECKUX 30HaX MHUpPA, YIEHHUKH MOTYT M3y4aTh, KaK pa3jMyHbIe KIMMATUYECKHE
YCJIOBUS BIMSIIOT Ha BHJbI CHOpTa, MOMYJSpHbIE B 3THX peruoHax. Hampumep, 3uMHHE BH[bI
CTIOpTa pacIpOCTpPaHEHBI B XOJOMHBIX 30HAX, a BHUABI CIHOPTa Ha BOJAE — B TPOIHKAX.
OpueHTHpOBaHUE HAa MECTHOCTHU: 3aHATHUS MO (U3UYECKON KyIbType MOTYT BKJIIOYATh 3JEMEHTHI
reorpaduu, Takue Kak OPUEHTHPOBAHWE HA MECTHOCTH, YTO Pa3BHBACT y YYAIIMXCS HE TOJIBKO
¢u3nveckre HaBbIKK, HO M POCTPAHCTBEHHOE MBIIUIEHUE. DKOJOTMUECKUE aCIIeKThl: Y POKH MOTYT
OBITh JIOTIOJIHEHBI M3YYCHHEM BIMSHUS OSKOJOTMM Ha (U3NYECKYI0 aKTHBHOCTh. Hampuwmep,
UCMOJIb30BAaHUE NPUPOAHBIX MAaTEpUANIOB JJS CHOPTUBHBIX HUIP WIM BIMSHHUE 3arps3HEHUsS
OKpY>KaroIlel cpeibl Ha 3J0POBBE.

WuTerpanus AByX MPEeIMETOB YUUT OBITh TOTOBBIM K Pa3JIMYHBIM SIBICHHUSIM OKpPY)KarolleH
cpenbl. [lpuBBIKaiiTe MPOKIANBIBATE MAapIIPYT CAMOCTOSITENFHO. 3HAKOMSCH C OCOOCHHOCTSMU
npupoibl, OyaeT GOopMUPOBATHCS TO3HABATENILHBIN HABBIK (TabmmIa-1).

Tabmuma-1.
Bo3MoKHOCTH MHTErpauuu (PM3M4YEeCKOro BOCIIMTAHUSA U reorpaguu
Ne Bo3moskHOCTH 3HaHuni HaBbIku
1 PaznooOpa3zue 3HaHMi CroxHbIe u | Jlakonmuzarnms;
r7100a1130BaHHbIE; Coxpanenus
PaznooOpa3znas MIPUPOIHBIX
uH(MOpPMAIIHIO O MHpE pecypcoB;
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ConuanbHble HABBIKU WuTepaucuumuinHapusiii | CiocoOHOCTH K
oAX0/ K 00Y4EHHIO; KOMaHJIHOK pabore,
KOMMYHUKAIIH U

B3aHMOﬂeﬁCTBHm C
PAa3HbIMU JIIOAbMU,

Co3znanue ycioBuid s | [ToBbimeHuto
aKTUBHOTO OTJbIXa U | MHTEpeca JeTel K

3 310pOBbE U pa3BUTHE

JIBUKCHUS ABIISIETCS | aKTUBHOMY 00pa3y

BaXHBIM ACTIIEKTOM | JKU3HH, PA3BUTHIO UX

JIETCKOTO BOCIIUTAHUS JIBUTATEIbHBIX
HAaBBIKOB U
YKPETICHUIO
3/10pOBBS.

B wHTerpanuu reorpadum u GU3NIECKOro BOCHUTAHHS MOXHO OTMETHTH TPHU OCHOBHBIC
0COOEHHOCTH:

B waTerpanuu reorpadum u GU3NUIECKOr0o BOCHUTAHHS MOXKHO OTMETHTH TPH OCHOBHBIC
0COOEHHOCTH:

1. PaznooOpasue 3Hanuii: CoBpeMEHHbIE JETH KUBYT B MHUpE, KOTOPBIN CTasl emie Oosee
CIIOKHBIM U TH00ann30BaHHBIM. WMHTerpamus IByX HpPEeIMETOB MO3BOJISIET y4alllUMCS MOJTy4YaTh
pa3HooOpa3Hy0 MHGOPMAIUI0O O MHUPE BOKPYI HUX W Pa3BUBATh HABBIKH, HEOOXOJUMEIC IS
YCTICUTHOM KU3HU B JAHHOM KOHteXTe. DTO OMOTaeT UM JIy4llle TOHUMATh HAyKy 00 OKpY>Karolei
cpene, KyabType IPYyruX CTPaH U BAXHOCTh COXPAHCHHUS TPUPOIHBIX PECYPCOB.

2. CommanbHble HaBbIKM: B coBpemMeHHOM oOOIIecTBE BaXHO pa3BUBaTh Yy JeTeid
CIIOCOOHOCTH K KOMAaHJHOH paboTe, KOMMYHUKAIIMA W B3aHUMOJCHCTBHIO C Pa3HBIMH JIFOJbMHU.
WNuTepauciuninHapHblii MOAX0A K OOYyYEHHUIO MO3BOJSET ydJalluMcsl MPUOOpeTaTh COLUaTbHBIE
HABBIKM Yepe3 KOJUICKTUBHYIO JESATCIILHOCTh W OOIICHHE C JPYTUMU JIETBMHU B paMKax 3aHITHHA,
CBSI3aHHBIX ¢ Teorpadueil U GU3KyIbTYpOi.

3. 3nopoBbe u pazpuTHe: Co3gaHue YCIOBUM U1 aKTUBHOTO OT/bIXA U JIBUXKECHUS SIBIISICTCS
BaXHBIM aCMEKTOM JIETCKOro BocmuTaHusa. VHTerparus reorpaduu ¥ (QU3KYIBTYPHl B MIIAIIIMX
KJIaccaX IIKOJIbI MOXKET CIOCOOCTBOBATH TOBBIMICHWIO HWHTEpPECa JeTe K aKTHBHOMY 00pasy
KHU3HU, Pa3BUTHIO UX JIBUTATEIbHBIX HABBIKOB M YKPETIICHUIO 3/I0POBBA.

[aBHBIM HOBIIECTBOM B HWHTETPAIMM ITHX MPEIMETOB SBISICTCS MEXIUCIUTUIMHAPHOE
oOIIIeHHe U UHTepecHOe 00yUeHuUe.

['TaBHBIM HOBIIIECTBOM B MHTETPAITUH 3TUX MPEAMETOB SBIISCTCS MEKIUCIUILTHHAPHOE
oOIIIeHNe U yBIIeKaTeIbHOE 00yUeHHUE.

1. MexauciuuiuinHapHable cBs3u: MHTerpamus reorpadguut U (QU3KYIBTYpbl B MIIQJIIIAX
KJIaccaX MIKOJBI - 3TO WHHOBAIIMOHHBIM MOJIXOJ K 00pa30BaHUIO, KOTOPBIA MO3BOJSET YUHTEISIM
VBUACTh MEKIUCITUIUIMHAPHBIE CBS3M MEXKIY Pa3HBIMH IpPEIMETaMH. DTO MOXKET OBITh OCOOCHHO
BYKHO ISl PA3BUTUS KPUTHUECKOTO MBIIUICHUS U CIOCOOHOCTH aHaIn3a CpeIu IeTeH.

2. VBaekatenbHoe 00yueHne: COBpeMEHHBIM YUUTEISIM HEOOXOAUMO CO3/1aBaTh yCIOBHS,
KOTOpbIe OyayT MPHUBJIEKATh BHUMAHUE YUEHUKOB U COJICHCTBOBATh UX 3aUHTEPECOBAHHOCTH.

Heo0xoauMo TOCTPOUTH TEJarormyecKuil MpoIecc B HHTETPATHBHOM HAIIPABJIICHUU C
YUETOM TCHUXOJOTUYECKHX OCOOCHHOCTEH ydJaluxcs MIQAIIUX KiIaccoB. BocmpusTue ydammmcs
HAYaJIbHBIX KJIACCOB OKPYKAIOMIETO MHpa B IIEJIOM HAXOJWTCS Ha HAYaIbHOM YPOBHE aHAIN3a
MO3HABATENILHON N1eATENbHOCTH. [ TIaBHBIM YCIIOBHEM >KHU3HENEATEIHbHOCTH YEeIOBEKa SIBISETCS:
€IMHBIN 00pa3 MUpa B €r0 CO3HAHUU U MECTa YEJIOBEKA B HEM, YCTaHABIMBAIOIINI TPABOBYIO CBSA3b
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YeJIoBeKa C BEIIaMH, SBJICHUSAMH M Npuponoi. CorjacHO CerofHsImIHEH Ienu oOpa3oBaHUS,
BBINYCKHUK HaualbHOU HIKOJIBI JOJIKEH MPUOOPECTH CIIEIYIOIINE HABbIKU:

- UMETh 3HaHUS 00 OKPYKAIOIIEM MUPE U YMETh MIPUMEHSATh UX B PA3IHYHBIX CUTYAIHIX;

- CIocoOHOCTh paboTaTh CaMOCTOSITENIBHO M B COTPYAHUYECTBE C JPYrUMHU, oOnanas
KOMMYHHUKATHBHBIMH CIIOCOOHOCTSIMU;

- cTpemieHHe K (U3UYECKOW, HPABCTBEHHON W JyXOBHOM TapMOHHMHM C MPUPOAOH,
00IIIECTBOM U CaMUM COOOHA.

Cnioco0OsI nHTErpanuu reorpaduu 1 GU3KyIbTYPHI:

1. I'eopusnueckue npodexku: OAUH U3 CaMbIX MONYJISIPHBIX CIIOCOOOB MHTETPALdU -
3TO TMpoBeneHUEe reoGU3NUEcKUx MPOoOEeKeK, TIe ydalldecs COBEPIIAIOT MapIIpPyThl B Ipenenax
IIKOJIBl WJIM Ha TPWIETAIONIEH TeppuTopuu. Bo BpeMsi MpoOryiakd OHHM MOTYT U3ydaTh penbed
MECTHOCTH, KJIMMAT W PACTUTEIBHOCTh PErHoHa. DTO TaKXKe IMO3BOJSET MM pa3BUBATh CBOU
KOOp/MHAIIMOHHBIE HABBIKH, a 3aT€M HCIIOJIb30BaTh 3Ty MH(POPMALMIO B YpOKax reorpapuu s
CO3/1aHUS KapThl WIM OMHCAHUS TPONAEHHON TeppuTopuu. Vcmoib30BaHHE HOBBIX TEXHOJIOTHH
JieTaeT MperoiaBaHue reorpapuu HHTEPAKTUBHBIM H MTO3BOJISIET BU3YAJIM3UPOBATh.

2. I'eoskonornueckre MpoeKThl: YUUTENs MOTYT MPEATIOKUTh CTyeHTaM padoTaTh HaJl
T'€0OKOJIOTHUECKUMH TPOEKTAaMH, KOTOpBIE OYAyT CBSI3aHBI C HAOJIOJEHUEM M HCCIEIOBAaHUEM
OKpy)Kamollel cpeapl B IIKOJLHOM JBOPE WM MECTHBIX Mapkax. BakHas cocTaBisromias
MCTIOJIb30BAHUSI HOBBIX TEXHOJIOTHH — YYHMTENBIO 3TO HOBask BO3MOXKHOCTh OOMeHa MH(pOpMaIfen
MeXIy cTyleHTaMu. B xoje paGoThl JeTH MOTYT M3y4aTh HMPUPOIHBIE PECYPChl PETHOHA, a TAKkKe
MOHMMAaTh BAXHOCTh MX COXpaHEHHUs. JTa padoTa MOXKET OBITh MPOBEIECHA COBMECTHO C YPOKOM
(GU3KYIBTYpBI, YTOOBI yyalluecs pa3BUBAIU HAaBBIKM B3aWMOJEWUCTBUSA C IPUPOJIHON cpelod u
JBUTATENIbHYIO aKTUBHOCTH OJJHOBPEMEHHO.

3. I'eorpadus uepe3 urpsi: Mcnonp3oBanue urp - OAMH U3 cambix 3()(PEKTHBHBIX
CTIIOCO0O0B MHTETpaIyu reorpaduu U GU3KYIbTYPHl B MIAAIINX Ki1accax. Vcnoap30BaHne UTPOBBIX
TEXHOJIOTUH B IIKOJBHOW IMporpamMme MO reorpaguu Takke MOKET ObITh IOJE3€H B 00y4eHHUH
HOBBIX HampaBleHHd. Hampumep, ydumTens MOTYT MpPEUIOKHUTh KOMAaHIHO-TIOJTOTOBUTEIBHBIC
UTPBl C MCIOJIb30BAaHUMEM KapThl MHMpa MM KOHKPETHOH CTpaHbl, IZie JeTH OyIyT BBINOJIHATH
pa3nuyHble (QHU3MUYECKUE YIPAKHEHUS B 3aBUCHMOCTH OT CBOMX 3HAHMH O Teorpadum.
Vcnonb30BaHne UTPOBBIX TEXHOJOTHH TakKe MOXKET OBbITh MOJIE3HO MPU MPEenoiaBaHuy reorpaduu
B IIKOJBHOW mporpamme. Mrpbl MOMOTAIOT JydIle MOHSTH reorpaduyuecKie MOHSATHS U MecTa, a
TaKXe M3Y4YUTh TMOCIECTBUS CYLIECTBOBAHMS dKOCHCTEM MecTHOCTH [3, 4.].9T1a popma oOydeHus
MO3BOJISIET YYalIMMCS pa3BUBAaTh HABBIKM KOOPAWHAIMKM W pEaKIMd, a TakXKe I0IydaTh
MH(OPMALIHIO O PA3JINYHBIX PErMOHAX MHpa.

4. I'eorpadus B ypokax ¢puskynbTypsl: CrieiMaabHble 3aHATUS WIH YPOKHU, T/I€ YUUTEIS
UCMOJNB3YIOT TeMbl M3 reorpaduu anas oOydeHHs JleTei JBUTraTelNbHOM aKTMBHOCTH M HaBBIKaM,
CBSI3aHHBIM C CITIOPTOM, MOTYT OBITh €Il OAHUM CIOCOOOM MHTerpanuu. Hampumep, MOXeT OBITH
pa3paboTaH ypoK MO M3YYEHHUIO KJIMMaTa pa3HbIX CTPaH MUpPA MU TeorpapuuecKux 0COOCHHOCTEH
perMOHa W WCIOJB30BAaHWE OTHX 3HAHUHM IS CO3/aHUS ypOKa (PHU3UYECKOTO BOCIUTAHUS C
COOTBETCTBYIOLMMH 33]JauaMHu.

VYyammecs: co3Aa0T COOCTBEHHBIE MAapIIPYTHI C TIOMOIIBIO CHENHATBHBIX MPOrpaMM
WIN CalTOB, IPEJIaralolINX HHTEPAKTHUBHBIE KAPThl C Pa3IMYHBIMU reorpauueckuMu 00bEKTaMu.
C momompl0 3THX HMHCTPYMEHTOB Ha YpOKax (HU3KYJAbTYPHl ydalluecs MOTYT HCCIe0BaTh
pa3UYHbIC PETUOHBI, Y3HABATh O KIIUMATe, 3eMJICTIOIb30BAHNH U JIPYTUX aCleKTax reorpaduu.
3akmouenue. MaTerpamus reorpadguu 1 GU3KYIBTYPHI B MIQANINX KJaccaxX MIKOJBI - 3TO
Ba)XXHBII NpollecC, KOTOPBIA MO3BOJSET YUYaIMMCS JIydllle pa3BUBaTh CBOU HABBIKH, YBIIEKATHCS
y4eOHBIM TPOIECCOM MW TMOJIYyYuTh Oojiee TIyOOKOE€ MOHMMaHUE MHpaA. ODTOT IMOJIXOM TaKKe
COCOOCTBYET (POPMHUPOBAHUIO B JETEH JIOOMTEIBCKUX MHTEPECOB K reorpaduu U (GpusKymnbType,
YTO MOXKET CTaTh OCHOBOH JUIS MX JATbHEUIIETO Pa3BUTH KaK TMIHOCTH.
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Zamonaviy jamiyatda har bir kishi geografik fikrlashni talab giladigan shaxsiy garorlarga
duch keladi. Turli manzillarga sayohat qilishda eng samarali yo‘lni tanlash, yangi manzillarga
ko‘chishda uning joylashuvi, iglimi, transport qulayliklari, ijtimoiy infratuzilmalar kabi omillarni
hisobga olish, xavfsiz hamda ekologik jihatdan qulay yashash muhitini tanlashda, ish o‘rinlarini
tanlashda geografik joylashuv, kompaniyalarning global tarmoglari hagida garor gabul gilish,
jamiyatdagi yangi rivojlanishlar va ular geografik hududlarga ta’sirini tushunishda geografik
bilimlarning ahamiyati kattadir. Geografiya ta’limi odamlarni ushbu vazifalarni bajarishga
tayyorlashga yordam beradi. Yugoridagi kabi geografik fikrlash har bir shaxsning kundalik hayotida
va uzoq muddatli garorlarida yordam beradi, bu esa ularning hayot sifatini yaxshilashga,
resurslardan samarali foydalanishga va atrof-muhitga bo‘lgan mas’uliyatni oshirishga imkon
yaratadi.
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Global geografiya ta’limi, shu tariqa, tabiiy, iqtisodiy, ijtimoiy va siyosiy mubhitni yaxshiroq
tushunishga yordam beradi.

Geografiya fanini o‘qitishda dunyodagi ko‘pgina mamlakatlarning maktab ta’limida o‘ziga
x0s umumiy jihatlardan iborat. Bunga xaritalarni o‘qish, hududlarni tahlil qilish, tabiiy va mehnat
resurslarining tagsimoti kabi tushunchalarni kiritish mumkin [1; 83-b].

Dunyo maktab ta’limida geografiya fanini o‘qitishda bir gator muammolar mavjud. Ushbu
muammolar mintaqalar va mamlakatlar o‘rtasida farqlanishi mumkin. Shuningdek, bu muammolar
mamlakatlarning iqtisodiy rivojlanish darajasi bilan ham bog‘liq hisoblandi [2; 10-b]. Ammo
ko‘pchilik mamlakatlarning geografiya ta’limida quyidagi umumiy muammolar uchraydi:

1) O‘quv dasturining cheklanganligi: Ko‘pgina mamlakatlarda geografiya fani maktab o‘quv
dasturida yetarli darajada o‘rin egallamaydi. Ba’zi ta’lim tizimlarida u boshqa fanlar bilan birga
o‘qitiladi yoki ijtimoiy fanlar ichida kichik bo‘lim sifatida kiritilgan, bu esa fanni chuqur
o‘rganishini cheklaydi.

2) Resurslar va texnologiyalar yetishmovchiligi: Ba’zi mintaqalarda zamonaviy o‘qitish
usullari va texnologiyalaridan foydalanishda yetishmovchiliklar mavjud. Masalan, xaritalar, atlaslar,
GIS texnologiyalari va boshqa texnik vositalar yetarli darajada mavjud emasligi sababli, o‘quvchilar
geografiyani to‘liq o‘rganish imkoniyatidan mahrum bo‘lishi mumkin.

3) O-‘qituvchilar malakasining pastligi: Ko‘plab mamlakatlarda geografiya o‘qituvchilari
yetarli malakaga ega emas yoki maxsus tayyorgarlikdan (malaka oshirishdan) o‘tmagan bo‘lishi
mumkin. Bu o‘quvchilarga geografiya fanini to‘g‘ri va samarali o‘rgatish jarayonida muammolarni
keltirib chigaradi.

4) Geografiya faniga e tiborning pasayishi: Ba’zi davlatlarning ta’lim tizimlarida geografiya
faniga e’tiborning pasayishi kuzatilmogda. Bu holat o‘quvchilar orasida geografiya faniga
qiziqishning kamayishiga olib kelmoqda. Ko‘pincha STEAM yo‘nalishidagi fanlarga katta
ahamiyat beriladi, bu esa geografiya va boshga ijtimoiy fanlar uchun ajratilgan soatlarni
kamaytiradi.

5) Geografiya fanining yangilanmagan mazmuni: Ko‘pgina mamlakatlarda geografiya fani
o‘quv dasturi yangilanmagan. Bu holat global muammolar, ekologiya, texnologiyalar va zamonaviy
geografik bilimlarni o‘rganishda o‘quvchilarning bilim darajasini pasaytiradi.

6) Madaniy va siyosiy omillar: Geografiya fani ayrim mamlakatlarda siyosiy yoki madaniy
sabablarga ko‘ra cheklangan yoki noto‘g‘ri talqin qilinishi mumkin. Masalan, milliy chegaralar yoki
etnik muammolar bilan bog‘liq mavzularni o‘rganishda ta’lim tizimlari o‘z hukumatlarining
siyosatiga moslashishga majbur bo‘lgan holatlarni ham uchratish mumkin.’

7) Global va mahalliy mavzular o ‘rtasidagi muvozanat: O‘quv dasturlarida global va
mahalliy geografik mavzular o‘rtasida muvozanatni ta’minlash qiyin. Ba’zi ta’lim tizimlari
mabhalliy geografiyaga haddan tashqari e’tibor qaratadi, bu esa global muammolarni yetarlicha
o‘rganishga to‘sqinlik giladi yoki aksincha.

8) O‘quvchilarning qizigishini saqglash: Geografiya darslarini jozibador qilish va
o‘quvchilarning qiziqishini saqlash qiyin bo‘lib bormoqgda. Ko‘pincha geografiya nazariy
ma’lumotlarga asoslangan bo‘lib, bu o‘quvchilar uchun qgizigarli emas deb hisoblanish mumkin.
Geografiya darslarida amaliy va interaktiv o‘qitish metodlarini yetarlicha qo‘llamaslik ham
muammo hisoblanadi.

Bu muammolarni hal qilish geografiya fanini ta’lim tizimida yanada samarali va qiziqarli
gilish muhim omil hisoblanadi. Buning uchun geografiya darslarida o‘quvchilarga real hayotdagi
muammolarni hal qilish orqali geografiyani o‘rganish imkoniyatini taqdim etish (loyihalar,
ekspeditsiyalar va muammoli o‘yinlar) orqali ta’limni jonlantirish. Bu nafaqat o‘quvchilar uchun
muhim bilimlar va ko‘nikmalarni rivojlantirishga yordam beradi, balki ularning dunyoqarashini
kengaytirishga, atrof-muhitni yaxshirog tushunishga, mahalliy va global muammolarni hal gilishda
faol ishtirok etishga yordam beradi [3; 69-b].
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Dunyo mamlakatlarida geografiya fanini o‘qitishni uchta guruhga ajratish mumkin. Ushbu
guruhlar asosan mintaga va mamlakatlarning milliy ta’lim tizimlari hamda geografiya fanining
o‘quv dasturidagi o‘rniga garab farglanadi. Uning asosiy mazmuni quydagilarni o‘z ichiga oladi (5-
rasm).

T

O‘quv dasturi tuzilishi O‘quv metodologiyasi

Ta’lim darajasi bo‘yicha bo‘yicha | bo‘yicha
Boshlang‘ich ta’lim Mustagil fan sifatida An’anaviy ta’lim

Kombinatsiyalashgan fan

O‘rta ta’lim sifatida Amaliy ta’lim
o Integratsiyalashgan fan Texnologiyalarga
Oliy ta’lim sifatida asoslangan ta’lim

5-rasm. Dunyo mamlakatlarida geografiya fanini o‘qitish guruhlari

1-guruh. Ta‘lim darajasi bo‘yicha:

- Boshlang ‘ich ta’lim: Bu bosqichda geografiya darslari ko‘pincha asosiy bilimlarni berishga,
o‘quvchilarda dunyo haqidagi umumiy tushunchalarni shakllantirishga qaratilgan. Shuningdek,
boshlang‘ich ta’limda o‘quvchilarga o‘z yashash joyi va mamlakatlari haqida bilim beriladi. Bu
ularning o‘z mintaqasiga nisbatan qiziqishini oshiradi va keyinchalik global darajadagi geografik
tushunchalarni o‘rganishga tayyorlaydi;

- O'rta ta’lim. Bu darajada geografiya fani kengroq o‘rganiladi. O‘rta ta’limda umumiy
magsad o‘quvchilarga dunyo va mahalliy geografiya bo‘yicha keng hamda chuqur bilim berishdan
iboratdir. Shuningdek, geografik bilimlarni o‘rganish har bir mamlakatning ta’lim tizimi o‘ziga xos
xususiyatlariga, ta’lim tizimiga, madaniyatiga va ijtimoiy ehtiyojlariga qarab o‘zgaradi;

- Oliy ta’lim: Oliy ta’limda geografiyani o‘rganishda chuqur tadgiqotlar, tahlillar, zamonaviy
texnologiyalar va ilmiy yondashuvlar bilan bog‘langan, bu esa ta’lim oluvchilarga geografik
bilimlarni chuqur o‘rganishlariga yordam beradi. Umuman olganda dunyo bo‘ylab oliy ta’lim
tizimlarida geografiya fani keng qamrovli va ko‘p tarmoqli yondashuvlar bilan o‘rganiladi.

2-guruh. O‘quv dasturi tuzilishi bo ‘yicha:

- Mustagqil fan sifatida: Ba’zi mamlakatlarda geografiya alohida fan sifatida o‘qitiladi, bunda
o‘quvchilar tabiiy va iqtisodiy-ijtimoiy geografiyaning barcha jihatlarini chuqur o‘rganadilar;

- Kombinatsiyalangan fan sifatida: Ba’zi joylarda geografiya boshqa fanlar bilan birga
o‘qitiladi. Masalan, tarix, ijtimoiy fanlar yoki tabiiy fanlar bilan birgalikda o‘qitiladi;

- Integratsiyalangan yondashuv: Ko‘pgina mamlakatlarning maktablarida geografiyani
boshqga fanlarga integratsiya qilish orqali o‘rgatadilar. Bunda geografiya fani iqtisodiyot bilan
birgalikda “Iqtisodiy geografiya”, informatika bilan “Geoinformatika” yoki “Geografik axborot
tizimlari”, ekologiya bilan “Geoekologiya” deb nomlangan integratsiyalashgan fan sifatida
o‘qitiladi.

3-guruh. O‘quv metodologiyasi bo ‘yicha:

- An’anaviy yondashuv: Darslar nazariy bilimlarga asoslangan bo‘lib, xaritalar, atlaslar va
o‘quv qo‘llanmalaridan foydalaniladi;

- Amaliy yondashuv: O‘quvchilar geografiyani tajribalar, dala tadgiqotlari, loyihalar va
laboratoriya ishlari orqali o‘rganadilar;

- Texnologiyalarga asoslangan yondashuv: Ba’zi mamlakatlarning maktablarida geografiyani
o‘qitishda kompyuter texnologiyalari (GIS),  masofaviy zondlash, mobil ilovalar, o‘quv
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platformalari, sun’iy intellekt, virtual haqiqat (VR) va kengaytirilgan haqiqat (AR) kabi texnologik
vositalardan foydalanadi.

Xulosa sifatida aytish mumkinki, geografiya fanini o‘qitish bo‘yicha dunyodagi ko‘pgina
mamlakatlar maktab ta’limida o‘ziga xos umumiyliklar mavjud. Geografiya fanini maktablarda
o‘qitishning asosiy magqsadlaridan biri o‘quvchilarda geografik fikrlash va ko‘nikmalarni
shakllantirishdir.
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Annotation. This article provides a summary of the main areas of PISA research. The
article also provides examples of geography assignments based on PISA standards and
recommendations for their application in education.

Keywords: PISA, international assessment, non-standard tests, geography, learning tasks,
didactic support, education quality.

Ta’lim tizimida yuqori natijalarga erishayotgan mamlakatlar — Buyuk Britaniya, AQSH,
Finlyandiya, Yaponiya, Koreya Respublikasi, Singapur tajribasini tahlil qilsak, ta’lim tizimida
asosiy e’tibor dars jarayonida egallangan bilimlarni kundalik hayotda qo‘llay olish layoqatlarini
shakllantirishga qaratilgan. So‘nggi yillarda Xalq ta’limi vazirligi, Respublika ta’lim markazi
hamda Vazirlar mahkamasi huzuridagi Ta’lim sifatini nazorat qilish inspeksiyasi tashabbusi bilan
xalgaro baholash tadqiqotlarini mamlakatimiz ta’lim tizimiga joriy etish bo‘yicha keng ko‘lamli
ishlar amalga oshirilmogda. Jumladan, UNICEF hamkorligida xalgaro ekspertlar hamda
respublikamizning yetakchi olimlari, metodistlar va amaliyotchi o‘qituvchilarni jalb etgan holda har
bir fan bo‘yicha Milliy o‘quv dasturlari (MO‘D) tayyorlanib, jamoatchilik muhokamasiga qo‘yildi.
Ta’lim sifatini nazorat qilish inspeksiyasi huzurida esa Ta’lim sifatini baholash bo‘yicha xalqgaro
tadgiqotlarni amalga oshirish milliy markazi tashkil etildi. Shu bilan birgalikda joriy yildan
e’tiboran, mamlakatimiz ham PISA xalqaro baholash tadqiqotlarida 3 yo‘nalish — o0°qish, matematik
savodxonlik va tabiiy-ilmiy fanlar yo‘nalishlari bo‘yicha ishtirok etishi belgilangan.

PISA (inglizcha - Programme for International Student Assessment) turli davlatlarda 15
yoshli o‘quvchilarning savodxonligini (o‘qish, matematika, tabiiy-ilmiy fanlar) hamda bilimlarini
amaliyotda qo‘llash qobiliyatini baholovchi dastur hisoblanadi. Dastlab 1997-yilda ishlab chigilgan
va 2000-yilda birinchi marta qo‘llanilgan bu dastur 3 yilda bir marotaba o‘tkaziladi. Dastur
doirasida har uch yilda o‘quvchilarning bilimini baholash maqgsadida sinovlar o‘tkaziladi. Hozirgi
kungacha jami 7 marta (2000, 2003, 2006, 2009, 2012, 2015 va 2018 yillar) PISA dasturi bo‘yicha
testlar o‘tkazilgan bo‘lib, keyingi sinovlar joriy yilda bo‘lishi rejalashtirilgan. PISA xalqgaro
baholash tadgiqotlaridagi tabiiy-ilmiy fanlar savodxonligining asosi maktablarimizdagi geografiya,
biologiya, fizika, (astronomiya elamentlari bilan birga), kimyo fanlari o‘qitilish jarayonida berilishi
ko‘zda tutilgan. Tabiiy-ilmiy fanlar savodxonligining asosiy magsadi tabiiy jarayonlardagi ilmiy
usulda hal qilinishi mumkin bo‘lgan muammolarni aniqlash, ularni kuzatish, kuzatuv va tajribalar
asosida xulosalar chigarish, ular asosida atrofimizdagi olamni tushunish va inson faoliyati natijasida
unda sodir bo‘layotgan o‘zgarishlarni anglab yetish, natijada hal qiluvchi qarorlar gqabul qgila olish
ko‘nikmasini rivojlantirishdir.

Tabiiy-ilmiy fanlar bo‘yicha tadgiqotlarda geografiya fani va uning tarmoqlari (atrof
muhitni muhofaza qilish va tabiiy resurslardan oqilona foydalanish, global iglim o‘zgarishlari va
ularga moslashish, tabily va iqlimiy xatarlarni baholash, cho‘llashishga qarshi kurash)ga oid
topshiriglar tez-tez uchrab turadi. Shunday ekan, o‘quvchilarni PISA tadgiqotlariga tayyorlash
jarayonida geografiya faniga oid bilimlar va shu fan orgali shakllantirilgan kompetensiyalar
nihoyatda muhim ahamiyatga ega ekanligini ko‘rsatadi. Demak, o‘quv dasturlari va darsliklar
mazmuniga PISA metodikasini singdirish kerak bo‘ladi. Bunda, ayniqsa, darsliklardagi topshiriglar
juda muhim ahamiyatga ega. Darsliklar mazmuni, undagi savol va topshiriqlar orqali o‘quvchilarni
PISA tadgiqotlariga tayyorlash yaxshi samara beradi, nazarimizda.

Yangi nashr etilayotgan geografiya darsliklari bir nechta xalgaro baholash tadgiqotlari —
PISA va TIMSS metodikalarini uyg‘unlashtirish natijasida tuzilgan topshiriglar bilan boyitilgan.
Ularda asosiy e’tibor o‘quvchilarning mantiqiy fikrlashlari va xulosalar chigarishlariga qaratilgan.
Quyida mana shunday PISA tadgiqgotlari metodikasiga asoslangan geografiya fanidan didaktik
ta’minot uchun zarur materiallardan namunalar keltirmoqchimiz.
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1-topshirig. Rasmda Tinch okeandagi orolning 20° j.k. bo'ylab chizilgan profili ko'rsatilgan.
Profilda A, B, C va D harflari bilan belgilangan nugtalarning gaysi birida eng ko'p yog'ingarchilik
tushadi? Javobingizni asoslash uchun ikkita sababni keltiring.

30 km

2-topshiriq. Xaritada belgilangan materiklar va qit’alar (1-7), okeanlar (8-10), daryolar
(a—d) va tog* tizmalarini (A-D) nomlang.
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3-topshiriqg. Global iglim o'zgarishi dunyoning turli gismlarida har xil ta'sir ko'rsatadi.
Xaritada raqamlar bilan ko‘rsatilgan hududlarda global iqlim o°zgarishi natijasi bo‘lgan
qurg‘oqchilik, suv toshqini, okean sathining ko‘tarilishi, muzliklarning erishi kabi hodisalarning
qgaysi biri kutilishi mumkinligini yozing.
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Global iglim
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4-topshirig. Aholining yosh-jins piramidasidan foydalanib, Malavi aholisini tasvirlab
bering. 2100-yilga kelib aholi tarkibida qanday o'zgarishlar bo‘ladi?

Yosh

Yosh
201 8 toifalari 21 00 toifalari
Erkaklar ol Ayollar blgad
o Erkaklar ) 0% W Ayollar
) o | o —
.l I;z l. T o0
7 S (07: —
W s mm [ eﬁ; [
e e I O —
55 I ¢ —
[ ECE I <0<
Ca— :;ﬁ = st
L  ———————— |
_ %5 _ ;:;; [ ——|
— 2; | —— [ T
e ——" f—2 1 ————
— . ————
= I 510
I (0 I
I 5 ey I - ¢
T — |

&
o
.
~N
e
<
~N
-
o
o

5-topshiriq. Berilgan rasmlar xaritadagi gaysi ragamlarga tegishli ekanligini aniglang.
Mazkur nugtalarning gaysilari aholi punktlarini joylashtirish va inson yashashi uchun qulay deb
o‘ylaysiz? Javobingizni asoslang.
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Yugqoridagi topshiriglarning aksariyati o‘quvchilarni sinchkovlikka, mantiqiy fikrlashga,
ma’lumotlarni tahlil qilish, saralash va xulosalar chiqarishga o‘rgatadi. Shu bilan birgalikda
o‘quvchilarning ilmiy savodxonlik hamda amaliy kompetensiyalari shakllanishiga yordam beradi.

Foydalanilgan adabiyotlar ro‘yxati:

1. TIMSS 2019. Baholash qamrovi. Uslubiy qo‘llanma. -T.: Ta’lim sifatini nazorat qilish
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GEOGRAFIYA FANI O‘QITUVCHISINING VAZIFALARI
Annotatsiya: Geografiya fani bugungi kunda nafagat o ‘zining tabiiy va ijtimoiy jarayonlarni
tushuntirishdagi ahamiyati, balki dunyoni chuqur anglash va uni zamonaviy jarayonlar kontekstida
o ‘rganish uchun zarur bo ‘Igan bilimlarni shakllantirishda ham muhim fanlardan biri hisoblanadi. Shunday
ekan, geografiya fani o ‘qituvchisiga qo ‘yiladigan talablar ham zamon talabiga mos bo ‘lishi kerak. Ushbu
magolada zamonaviy geografiya fani o ‘qituvchisidan talab qilinadigan asosiy jihatlar haqgida so ‘z yuritiladi.
Kalit so“zlar. geografiya, ragamli texnologiya, tadgigotchilik va analitik ko ‘nikma, innovatsion
metodlar, bargaror rivojlanish, ekologik ta’lim.
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GEOGRAPHY TEACHER'S TASKS
Abstract: Today, the science of geography is considered one of the most important sciences not only
for its importance in explaining natural and social processes, but also for the formation of knowledge
necessary for a deep understanding of the world and its study in the context of modern processes. Therefore,
the requirements for a teacher of geography must also be in line with the needs of the times. This article
discusses the main aspects required of a modern geography teacher.
Keywords: Geography, digital technology, research and analytical skills, innovative methods,
sustainable development, environmental education.

Geografiya fani bugungi kunda ilm-fanning eng dolzarb sohalaridan biri hisoblanadi. Iglim
o‘zgarishi, tabiiy resurslardan oqilona foydalanish, migratsiya, global siyosiy va iqtisodiy jarayonlar
kabi mavzular bugungi kun muammolariga aylangan va geografiyaning amaliy ahamiyatini
kuchaytirgan. Bunday mavzularni chuqur bilish, ualrning yechimlari hagida kelajak yosh avlodning
kompetensiyasini ohirish bugungi kun zamonaviy geografiya fani o‘qituvchisiga qo‘yiladigan
talablarni ham biroz murakkablashtiradi. O‘qituvchining o‘rni faqatgina darslarni o‘tish bilan
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cheklanmay, balki o‘quvchilarga ilmiy va ijtimoly muammolarni chuqur anglashda
ko‘maklashishdir. Xo‘sh, bugungi kun zamonaviy geografiya fani o‘gituvchisi ganday bo‘lishi
kerak?

Geografiya fani keng gamrovli va doimiy ravishda ravishda rivojlanib boruvchi fanlar
sirasiga kiradi. O‘qituvchi yerning tabiiy va ijtimoiy jarayonlari, siyosiy xaritalar, iqlim o‘zgarishi,
urbanizatsiya, global savdo va migratsiya yo‘nalishlaridagi yangiliklarni doimiy ravishda kuzatishi
va bilimlarini kengaytirib borishi borishi zarur. Chunki bugungi geografiya fani nafagat tabiiy
geografiyani, balki inson va tabiat o‘rtasidagi munosabatlarni ham o‘rganadi. O‘quvchilarga ushbu
munosabatlarning ahamiyatini tushuntirishda o‘qituvchi o‘z bilimini doimiy ravishda yangilab
turishi lozim.

Ragamli texnologiyalarni qo‘llay olish bugungi kun o‘gituvchisidan talab gilinadigan
muhim jihat hisoblanadi. Zamonaviy dunyo texnologiyalarga asoslangan bo‘lib, geografiyada ham
ragamli vositalar keng foydalaniladi. GIS (Geografik Axborot Tizimlari) texnologiyalari, sun'iy
yo‘ldosh ma'lumotlari, ragamli xaritalash va boshqa raqamli resurslar yordamida darslarni yanada
qizigarli olib boorish mumkin. O‘quvchilar geografik ma'lumotlarni ragamli vositalar yordamida
tahlil qilishni o‘rganishlari kerak. Bu ularning ilmiy tadqiqot qilish va tanqidiy fikrlash
ko‘nikmalarini rivojlantiradi. Shu sababli, geografiya o‘qituvchisi GIS dasturlaridan, zamonaviy
ragamli xaritalash vositalaridan foydalanishni bilishi, va buni o‘quvchilarga ham o‘rgatishi kerak.

O‘quvchilarda tadqgiqotchilik va analitik ko‘nikmalarni shakllantirish ham dolzarb
hisoblanadi. Geografiya fani tabiat va jamiyatni tahlil qilish bilan bog‘liq bo‘lganidan, o‘qituvchi
o‘quvchilarni tadqiqotchilikka o‘rgatishi lozim. Bu ilmiy ma'lumotlar asosida global va lokal
muammolarni tahlil qilish va ularga yechim topishga o‘rgatishni anglatadi. Misol uchun,
o‘quvchilar global iglim o‘zgarishi, aholi ko‘chish jarayonlari yoki suv resurslarining boshqarilishi
kabi masalalarni mustaqil o‘rganishlari kerak. Bunda o‘qituvchi ularga tadqiqot olib borish,
ma'lumotlar yig‘ish va tahlil qilishda yordam berishi zarur.

O‘qitishning innovatsion metodlaridan foydalanish bugungi kun talabidir. Bugungi kun
o‘quvchilari axborot texnologiyalari bilan hamohang rivojlanayotgani bois, darslarni fagat kitob va
an’anaviy metodlar yordamida o‘tish yetarli emas. O‘qituvchi loyiha asosida o‘qitish, guruhlarda
ishlash, interfaol va virtual ekskursiyalar kabi zamonaviy usullardan foydalanishi kerak. Bular
o‘quvchilarda mustaqil fikrlash, jamoada ishlash va innovatsion yondashuvlarni rivojlantiradi.
Misol uchun, o‘quvchilar bilan birgalikda virtual xaritalar yordamida dunyoning turli hududlarini
o‘rganish, iqlim o‘zgarishining global oqibatlarini ko‘rib chiqish mumkin.

Madaniy va global dunyogarashni shakllantirish ham nihoyatda muhim hisoblanadi.
Geografiya fani o‘quvchilarga dunyodagi turli xalglar, madaniyatlar va davlatlarni o‘rgatish orqali
ularning dunyoqarashini kengaytiradi. O‘qituvchi o‘quvchilarga global jarayonlar, inson huquqlari,
ekologik mas’uliyat, madaniyatlararo muloqot va global fuqarolik kabi masalalarni tushuntirishga
katta e’tibor qaratishi kerak. Bu o‘quvchilarda nafaqat o‘z mamlakatini, balki global miqyosda
insoniyat taraqqiyotini tushunish, turli madaniyatlarga hurmat bilan qarash ko‘nikmalarini
shakllantiradi

Bargaror rivojlanish va ekologik ta'lim. Hozirgi davrning dolzarb muammolaridan biri
barqaror rivojlanishdir. Bu muammo iqlim o‘zgarishi, tabiiy resurslarning tugashi, bioxilma-
xillikning yo‘qolishi kabi masalalarni oz ichiga oladi. Geografiya fani o‘qituvchisi o‘quvchilarda
ekologik ongni rivojlantirishga e’tibor qaratishi kerak. O‘quvchilarni ekologik mas’uliyatga, atrof-
muhitni asrash va tabiiy resurslardan oqilona foydalanishga o‘rgatish orqali o‘qituvchi kelajak
avlodning tabiat bilan to‘g‘ri munosabatda bo‘lishiga hissa qo‘shadi.

Zamonaviy o‘qituvchi o‘z pedagogik faoliyatini doimiy ravishda takomillashtirib borishi
kerak. O‘quvchilarni yanada samarali o‘qitish uchun yangi metodlarni sinab ko‘rish, dars
jarayonlarini tahlil qilish va xulosalar chigarish muhim. O‘qituvchi nafaqat geografik bilimlarni
yetkazib berishi, balki o‘quvchilarni zamonaviy global jarayonlarga tayyorlash, ularning analitik va
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tadgiqotchilik ko‘nikmalarini rivojlantirishga katta e’tibor qaratishi kerak. Ragamli texnologiyalar

va innovatsion o‘qitish metodlari orqali geografiya darslarini zamonaviy va qiziqarli qilish,

ekologik va madaniy mas’uliyatni shakllantirish o‘qituvchining asosiy vazifalaridandir. Shu bilan

birga, o‘qituvchi pedagogik jarayonga ijodiy yondashishi va doimiy yangilanishga intilishi lozim.
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Abstract: The profession of a teacher is a profession that occupies a central place in any world
culture. The modern, high-tech, information society makes new demands on the teacher as a person and
specialist capable of educating and developing the young generation.

Key words: Didactic culture, ability, Globalization, democratization, professional competencies,
transnational education, creativity, creative thinking, pedagogical skill, professional skill, professional
experience.

Kirish. Zamonaviy jamiyatda ro‘y berayotgan ijtimoiy-iqtisodiy hamda ijtimoiy-madaniy
yuksalishlar yangi ijtimoiy-madaniy hamda iqtisodiy gadriyatlarning shakllanishiga olib keldi.
Ro‘y berayotgan siyosiy hamda iqtisodiy o‘zgarishlar to‘g‘ridan-to‘g‘ri ta’lim tizimini
transformatsiyasiga ham sezilarli ta’sir ko‘rsatadi. Globallashuv, demokratlashtirish
jarayonlarining asosiy tendensiyalarini milliy ta’lim an’analarini qaytarish hamda o‘qituvchining
ro‘li hamda ahamiyatini tiklashga garatilgan. Bu yerda kasbiy-pedagogik ta’lim alohida
ahamiyatga ega, bu umuman ijtimoiy hayotni hamda xususan kasbiy - pedagogik tayyorgarlikni
modernizatsiya gilish muvaffagiyatining asosiy omillaridan biri hisoblanadi.

O‘zbekiston Respublikasining 2020-yilgi “Ta’lim to‘g‘risida”gi Qonunida ko‘rsatilgan
pedagog xodimlarning tayyorlashning kasbiy standarti pedagog egallab turgan lavozim hamda
mehnat vazifalarining o‘zaro alogadarligi negizida, mehnat harakatlari, zarur bilim hamda
ko‘nikmalarning aniq tavsifi bilan pedagoglarning kasbiy kompetensiyalari orgali malakasini
aniglaydi. Pedagogik faoliyat ta’lim munosabatlarining ko‘plab qatnashchilari - o‘qituvchilar,
o‘quvchilar, ota-onalar o‘rtasidagi o‘zaro alogalarning murakkab jarayoni bo‘lganligi tufayli,
mantiqiy savol paydo bo‘ladi: kashiy kompetensiyalardan gaysi biri zamonaviy geografiya
o‘qituvchisi uchun ustuvor hisoblanadi.

Aslida Markaziy Osiyo allomalarining ta’lim-tarbiyaga oid qarashlarida didaktik
qadriyatlarga bo‘lgan e’tibor asosiy o‘rinda turadiki, bu bevosita inson kamolotini shakllantirishga
omil bo‘la oladigan hodisadir.

Sharqg Renessansi deb nomlangan IX-XV asr Markaziy Osiyoda didaktik madaniyat eng
yuqori ko‘tarilgan, bu davrda Sharq madaniyatini umuminsoniy qadriyat darajasiga ko‘tarish
markazi "Ma’mun akademiyasi” (IX asr, Bag‘dod, "Baytul hikma”) tashkil etildi. Akademiya
ilmiy ijodkorlari o‘z faoliyatida Yaqin hamda O‘rta Sharq xalqlari moddiy hamda ma’naviy
madaniyatining qo‘shilishi negizida hozirgi Markaziy Osiyo madaniyatining asosiy bir-biridan
ajratilmagan ko‘p qirrali aralashma turi vujudga keldi. Bunday ko‘p pog‘anali ilmiy
gadriyatlarning vujudga kelishida ajdodlarimiz Muhammad ibn Muso al-Xorazmiy (780-850),
Ahmad al-Farg‘oniy (247-861), Ahmad ibn Abdulloh al-Marhamdaziy (IX asr), Abu Nasr
Forobiy (870-950), Abu Ali Ibn Sino (980-1037), Abu Rayhon Beruniy (973-1050) hamda boshga
allomalarning xizmatlari beqiyos bo‘lgan.

Didaktik madaniyat umumiy madaniyatning bir qismi sifatida o‘rganib boriladi, biz
o‘qituvchining didaktik madaniyatini turli xil tarkibiy qismlarini: didaktik gadriyatlar, ilm,
kompetensiyasi, g‘oya, xulg-atvor, mahorat, jamiyatning mavjud rivojlanish tendensiyasiga
asoslangan kasbiy faoliyat, qadriyatlar tizimi, shaxsiy fazilatlar bilan shartlangan shaxsning
integral sifati shaklida ifodalaymiz.

Zamonaviy mihitda ta’lim paradigmasi ta’lim hamda tarbiyaning muhim magsadini “insonga
xos bo‘lgan shaxsiy potensialni amalga oshirish”deb belgilaganligi tufayli, o‘qituvchining
didaktik madaniyati hagida zamonaviy tasavvurni rivojlantirish, uning tarkibiy gismlarini,
tokomilashtirish muhitini aniqlash pedagogik tadqiqotlarning digqat e’tiboriga tushdi.

Didaktik madaniyatning kasbiy komponenti katta ahamiyat kasb etadi, bu o‘qituvchining
bilim, ko‘nikma hamda malakalarni o‘zlashtirish gonuniyatlarini amalga oshirish qobiliyatini
hamda ta’lim jarayonida o‘quvchilarning quyidagi kompetentsiya turlarini:
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- o‘qituvchining ta’lim faoliyatida qadriyatlarga asoslangan didaktik harakat yonalishi,
uning kompetensiyalari to‘plami (pedagogik faoliyatning magsad hamda vazifalarini aniglash)
sohasida;

- o‘quvchilarni ta’limiy (tarbiyaviy) faoliyatini amalga oshirishga motihamdatsiyalash
sohasida;

- faoliyatning axborot asoslarini ta’minlash sohasida;

- faoliyat dasturlarini tayyorlash, uslubiy, didaktik materiallar hamda pedagogik garorlar
gabul qgilish sohasida;

- o‘qituvchining kasbiy faoliyatida didaktik qobiliyat hamda zamonaviy didaktik
tamoyillarni shakllantirishni belgilaydi.

Ko‘rinib turibdiki, ijtimoiy rivojlanishning har bir yangi bosqichida o‘qitishning magsadi,
mazmuni hamda metodlari jamiyat tomonidan qo‘yilgan talablarga asosan o‘zgaradi. Ta’limni
rivojlantirishning zamonaviy sharoitida kashiy ahamiyatga ega hamda talab gilinadigan pedagogik
fazilatlarga ega bo‘lish salmoqli darajada o‘zgarib bormogda. Buni o‘qituvchilar, ota-onalar,
ta’lim oluvchilarning kasbiy hamda ta’lim standartlarida ham yoqol namoyon bo‘ladi. Yugorida
aytib o‘tilganlarning barchasi o‘qituvchining kasbiy madaniyatini hamda uning asosiy tarkibiy
gismlaridan - didaktik madaniyatni rivojlantirishni, uning tuzilishi hamda shakllanish jarayoniga
zamonaviy talablarni ishlab chigishni talab giladi.

Zamonaviy pedagogika fanining ilg‘or yutuqlari ta’lim jarayoni tizimli bo‘lganda hamda
ta’lim jarayonining barcha tomonlarini qamrab olganida uni loyihalashtirish bo‘lajak
mutaxassislarni tayyorlashning samarali vositasiga aylanishini ko‘rsatadi. Bo‘lajak geografiya
fani o‘qituvchilarining tadqiqotchilik kompetentliklarini shakllantirishning hal qiluvchi sharti
ilmiy tadqigotlarning strukturasi hamda mazmunini pedagogik loyihalashtirishda tizimli
yondashuvni qo‘llash hisoblanadi.

Pedagogika oliy ta’lim muassasasida bo‘lajak geografiya fani o‘qituvchilarini tayyorlash
jarayoni rivojlantirish tizimi mazmunini modellashtirishda uni ixtiyoriy tizimga mos bo‘lgan
o‘zaro alogadar tarkibiy komponentlari: maqgsad, mazmun, metodlar, o‘qituvchilar hamda
talabalar faoliyatlari bilan mustaqil tizim sifatida qarash kerak.

O‘qituvchilarning tayyorgarlik darajasi hamda zamon talablari o‘rtasidagi tafovut
o‘qituvchilarning kasbiy o‘sishi uchun imkoniyatlarni izlashga, hozirgi ijtimoiy sharoitda ularning
kasbiy bilimlari hamda qobiliyatlarini yangilashga undaydi. Boshgacha qilib aytganda,
“o‘qituvchining didaktik madaniyati” fenomenini kasbiy madaniyatning ajralmas gismi sifatida
ko‘rish lozim.

Ta’lim falsafasi nuqtai nazaridan hozirgi bosqichda didaktikaning rivojlanishi o‘qituvchining
faoliyati an’anaviy darsdan ancha farq qiladi. Zamonaviy o‘qituvchi o‘quv jarayonini sifatini
oshirish uchun quyidagi faktorlarni hisobga olgan holda katta masshtabda fikrlash kerak:

1) ijtimoiy buyurtma - ta’lim xizmatlarini buyurtmachilari bu ish beruvchilar, jamiyat hamda
ma’lum bir o‘quvchilar jamoasi sanaladi. Hamda fagat barcha tarkibiy gismlarni hisobga olgan
holda, o‘quv maqsadlarini aniq aniqlash hamda ta’lim mazmunining tarkibiy gismlarini aniglash
lozim;

2)ta’lim qonuniyatlari - ta’lim konsepsiyalari, ta’limiy yondashuvlar hamda tamoyillar
to‘plami;

3) ta’lim jarayoni-o‘quvchilarning individual xususiyatlarini, ma’lum darajada dinamizm
hamda monotonlikni hisobga olgan holda, belgilangan maqgsadlarga erishishga qaratilgan
mashg‘ulotni loyihalashda foydalaniladigan o‘qitish metod, shakl hamda vositalari to‘plamini
tanlay olish.

Xulosa. Ushbu ilmiy-tadgiqot ishlarning barchasini o‘rganib chigish shuni ko‘rsatadiki,
so‘nggi paytlarda tadgiqotlarida kasbiy madaniyat hamda uning bir gismi sifatida belgilangan
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o‘qituvchilarning didaktik madaniyati rivojlanishiga katta e’tibor berila boshlandi. Shu bilan
birga, ba’zi uslubiy jihatlarning, shu jumladan pedagogika oliy ta’lim muassasalari mutaxassislik
ta’limi doirasida bo‘lajak o‘qituvchilarning didaktik madaniyatini rivojlantirish metodologiyasi
hamda amaliyotining rivojlanmaganligi, tabiiy fanlar o‘qituvchilarining, xususan, geografiya fani
o‘qituvchisining didaktik madaniyatini rivojlantirish sohasida nazariy hamda amaliy ishlanmalar
mavjud emasligi isbotlandi.
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implementation, details and pictures of organized excursions from such natural geographical objects to
Karangulsoy and Mount Alizar are attached.

Keywords: natural geographical objects, Karankulsoy, alizar mountain, excursion, Kungurbuka,
Chirchiq River, Akshuran pass, gorst, spring.

TaOuwuii reorpaduk oObeKTIApra YOIITHPUIAAUTAH SIKCKYPCUSUIAPHU TabIUMJIArd aXaMUsATH
Kyaa MyXuM OYnu0, VYKyBUMWJIIADHMHT TabJIUM — TapOHUsIBHI, MabHAaBUI Ba KUCMOHHHA KaMOJIOTH
PHUBOXKHIra KyMakjamaay, yJIapHu OHa TaOMaTHU CEBMIITra, yHJAAru TaOuMuil apoOUTHU apAOKiIalira
KacO — XyHap Sraijalulapura 3aMHH spaTagu. B caifiéxmap SKCKypcHAnapia MINTHPOK STHUII
Kapa€HuUJa YIKaMU3HU CUHYMKIA0 YpraHaauwinap, Tabuuii reorpaduk OOBEKTIapHH, XYyCyCaH
tabuatH Myxodasza KWIMII I03acuaaH (aomusaT Kypcartaguiap, WIMHH, YKyB — TapoOwus,
Myccacajapuja xamjaa OOIIKa TalIKUIOTIap  TOMOHHMJAAH KyWwiraH BasudalapHd amaira
olupaauiap.
Taouun zeozpaguk IKcKypcuanapuu myooamu, Makcaou 64 Xapaxkam 0CUMAanapuza
Kapab Kyuuoazcunapza 6yaunaou.
1. Tabuar kyiHMIA daM ONMIU, 3UEpaT KWIMII Ba YpraHull Makcaauaa, axold siaiaurax
Xynyn arpoduma HucObaran Kucka BakT (1 — 4 coar) MmobaiiHuIa sxamoa 0y muéna iy Gocwur.
2. CalléxyIuK SKCKypcHsCH, Ieorpauk, apXeoloruK, YIKAallyHOCIUMK TaOMMH peKpealuoH
o0BeKTIap Ba OOIIKAaTapHU TOMOIIIA KWIHII, YPraHUII MAaKCaAUIa YIOIITHPUIIAIUTaH YKCKypPCHIIap.
3. VKyB unMuii S5KCKypcusiap — MabliyM 6up Tabumii reorpaduk o6beKTIap (1apé, Ky, TOF)
TabuaT KOMIIOHEHTJIAPH (TYIPOK, CYB, YCUMIIUK, XallBOHOT OJIaMH Ba X.K.) Ba OOIIKAJapHU YpraHHII
YUyH YIOIITUPUIIAJUTaH 3KCKypcusiap. bynaail skckypeusiiap 6up Heuda JaBpra OYynuHHO amanra
OLLMPUIIAIHN.
Xap Oup TaOuar KyiHMra KWIMHAAMraH SKCKYpPCHsJIaH OJIAMH YKyBUMJapra MabiyM Oup
TYIIYHTHPUILIAP 010 OOPMITHIIH Kepak.
By kyiuoazuua amanza owupunaou:
1. Okckypcusi YIOIITHPWIAJUTaH XYAYIAHUHT yMyMUH TaBCcU(U, SKCKYPCUSHUHI MaKcaJu,
Bazu(arapuHu YKyBUMWIapra TYLIYHTHUPHUII.
2. VKyBuMmap COFIMIMHM, TaOMATIa Y3MApMHM KAHAAH TYTHIUIAPH Ba &IFU3 IOPMACITHTH
XaKuAa TYIIyHTHPHII.
3. DKCKypcHs JTaBOMUIa TaOHMaT KOMIIOHEHTIIAPH (TOF JKUHCH, peblied, YCUMIINK, TYTIPOK, CYB,
MKJIMM) XaKHU/Ja OJIMHTaH MabIyMOTJIAPHUHU KyHJIAIUK JadTapra €3ud 6opuul.
4. DKcKypcusl JaBOMMJIA TYTJIAHTaH MabIyMOTJIAPHU 3KCKYPCHS SIKYHHIa TEKIIUPHIL, TaXJIHII
KUJIMII Ba 1Ty MabIyMOTJap acoCHia XUCOOOT E3UIHU YKTUPHULIL.
bycronnuk tymanun KopoHKyn KHMIUIOFM MakTad YKyBUMJapu Yy4yH TaOuWui reorpaduk
HKCKYpCHs 00BbEKTIapH Kyiuaaruiaap OYIuIy MyMKHH.
Anm3zap (ropcT) TOFUHUHT HIMMOJIM — Fapouil EHOarpH.
Anu3ap TOFMHUHT 3HT Oananj HykTacu KyHrupOykara skckypcus.
Kopankyincoit Ba Kopankymkapra 3kcKypcus.
Yupuuk gapécu Oyiura s3KCKypcHsl.
YopBoK cyB oMOOpHUTa IKCKYpPCHSL.
ATtpodaaru coiinap, Oynokiap, cypuiamanap, kapiap Ba Oomkanapra 3KCKypCHsL.
KopankyJiicoiira skckypcus.
Xap 6up Tabumii reorpaguk 3KCKypcUsi OObEKTUHH YPraHUIIIaH OJJIMH MabJIyM OUp pexa
Ty3u0 onmHaau. MacanaH: myHaai Tabumii reorpaduk oobexTapaan oupu Kopankyscoit
XHUCOOJIaHa .
bu3 kyhuga SKckypcus JgaBoMuaa Maxaummid  KopaHKyncoilHM ypraHuml pexacuHU
KEJITUPAMHU3.
1. KopaHKyJICONHU SHUHU Yyarl.
2. CoWHUHT 4yKypauruau ymyamt. Jlap€ y3aHUHUHT TaXMUHUN NPO(UIMHN YU3HIIL.
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3. OxuM Te3nuTuHU (YI9aln) aHuKJIall.

4, Coii MmaHOaliiHU Ba MaHCAOMHU aHUKJIAILL.

5. Coii cyBUHUHT (M3MK Ba XMMHK XYCYCHUSATIApHUHM (QaHUKJAIl YYyH HaMyHa OJIMHA[IH)
Yprasuii.

6. ColHUHT OMOJIOTUK PECYpPCIapHHU YPTraHUIIL

7. Coii Kaltupuaary TyrnpokK, YCUMIIMK Ba XaBOHOT TyHECHHU YpraHUIIL.

Koponkyicoit acocan Kop, EMFUp Ba OyJIOK CyBIapuaaH TyinHaau. AiHu 6axop pacauHuHT
anpesl — Mail oiimapuza KyAa XylIMaH3apa Tycra kupaau Ba Oy XosaT Oolika oiiapna
takpopianmaiian. Coll cyBM Xxam Kymaiiran BakT xucoOnanaau. by coit Uupuuk gapECMHHMHT 4ar
upmoru xucobnmanagu. Coi cyBu €3ma kym OYnmO, acocaH KHIIIIOK XY)KaaUK SKUHJIAPWHU
cyropunira capduanaan. COMHUHT YUPYMK Japécura KyHWIHII >KOMMHUHT JCHTU3 CATXHIaH MYTIIOK
Oanmannmuru 740 metpHH, Oonutanum ko OKIIypoH noBoHMAA O6YnnO Oamanmiuk 1700 merpHuU
Tamkuia 3Tagu. COMHUHT Y3yHJIMTH KyWHIHII KoHuaan TopTuO OKmypoH noBonurada 10 kM. HE
TAIIKIWI KWIaay. VIMIHAAT MapT-Maii oitnapuia aTpodaard yMyMuil ypTa TabINM MAaKTa6IapHHHHT
5-6-7 cuH(} YKyBUWIApHAAH KYHTWLIM TypyX Ty3winO, YKyBumnap Owinan KopoHKyscoiira
HKCKYPCHS YIOIITUPHIAAU. DKCKYPCHUs YIOIITUPULIIAH MaKca]l MakTabaa reorpadus Ganuaan yKys
pexxkacuna OenruianraH Oapya Map3ynap YTHO OYIWHTAHIAH CYHT, SBHU acocaH S—cuH(aa
KYPYKJIUKIAru cyBiap, 6—cuH(pa TabuaT Ba HHCOHHUHT y3apo Oup — Oupura tabcupu, 7—cuH(paa
sca Yupunk-OxaHrapoH tabuunii reorpaduk OKpyra BOIUNCH MaB3yiapu YTHO OYinHTad MakTadaa
OJIMHIaH Hazapuil OMIMMIIapHU aMaiuér OuiaH OOFjall Makcaluaa amalra oLIMpuica Makcaara
MYBOBHUKIMP. DKCKypcUs MapT-anpei-mail oiyiapuia 3pTajiadaaH MakTad XOBIMCHIAaH OOILIaHAIH.
CaéxatnaH onauH YKyBumwsIap OWIaH TYUIYHTHPHUII HUUIApU oMb OOopmiinbd, Kepakiu aHXomuiap
omuaagu. Coat 8%na mMakTabman xyHab, Maxamia opanad ropu6 TomkeHT - YopBOK aBTOMOOMI
Wynuoaru epocTd TOHHENM OpKanu YTuO, acdanbT iyn Oyinad roxopura spHEM KopoHKyncoit
BOJMICHTa KyTapuIaan. YKyBuMIap SIIMHY Ba COM BOAMICHHHHT KUSUIMTHHHE XIUCOOTa OJIraH Xojaa
xap 200 —300 meTp roKOpHra ropuirad TyxTad J1aM OJIuHaIu.

DKCKypcHsi JaBOMHA YKyBUHJIApra COW CYBUHHMHT Iy epjaa sIIaiiuraH Maxauiai
aXOJIMHUHI XaéTujaa TyTraH YpHM, codjard Tabuuii reorpaguk >kapa€HIapHH KeITHpUO
YUKUIIMJIArK axaMusaTd Xamaa KopoHkyicoil xakuaa Tyaurnya MabiayMmoT Ooepuinanu. Coil xakuaa
YKyBUmMIIap Kyiuaaru MabiIyMoTiapra sra 6ynaaunap.

v Coitnn reorpaduk YpHU, TEOJOTMK TY3WIHIIH, peblIeQH, HKIMMH, TYIPOFH,
YCUMIIUTH Ba XaBOHOT JYHECH.

v CoitHuHT MaHban Ba MaHcaOH.

v COMHUHT SKCIO3ULUACH.

v Coil Y3aHMHUHT TaXMUHUHN NPOPUINHU YHU3HILL

v AXO0M NyHKTJIApUHU coira HucOaTaH KOWIAITaHIUTH Ba OOIIKaap.

VKyBumMIap SKCKypcHs JaBOMHIA COMHMHT XyIIMaH3apa Tabuatuaan, mycaddo XaBocuaH,
My3/ieKk OyJloK cyBilapuaaH Mumb Oaxpamanj Oynaauiap Ba OeTakpop Tabuar KyHHHMIA dCHATHK
Y4yH pacMmra Tymaauiaap, TOF JXHUHCIapUIAAH HaMyHaJIap oOJiaauiap. By oCa ylapaa TaOuMH
¢dannapra, Tabuarra, oHa BaTaHra OYNraH KM3MKHII Ba XypMaT TyWFyJapuHHM OMIMIIMIa XU3MaT
KWIaId. DKCKYpCHs KaTTa Taacypotiap OwiaH skyrinadaan. Coil Xakuja TYIUIaHTaH MabIyMoTiap,
OJIMHI'aH HaMyHallap Ba (bOTO pacMiiapaaH KCﬁHHpOK reorpa(bm{ Aaapciapuaa (bOfII[&H&HPIH.I,
VAKaTyHOCTUK OypyYariHu TaIllKuiI KAJTUIIIA, MaKoJanap €3uiia KeHr (o Jaanmiam.
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BAYKHOCTbDb UCITOJIb3OBAHUSA METOJA I'MIPOITIOHUKHA HA YPOKAX
BUOJIOTUHN

Aunomayus. B cmamve noouepkusaemcst 8aiCHOCHb NPUMEHEHUs Memooa 2UOPONOHUKU HA YPOKAX
ouonocuu. Takoce oueHb 6blc00HO CO30aMb NPOEKM 6 CMEHAX WKOIbl HA OCHO8E Memooa 2UOPONOHUKU.
TIpoexmublii Memoo 6 wKone No UCHOAL308AHUIO 2UOPONOHHBIX YCIMAHOBOK HA 3ape 2100ANbHbIX USMEHEHU,
6EPOSIMHO,  CMOJICEm — 0amb  He  MONbKO  MEOPYECKUX U UHUYUAMUBHBIX — 6bINYCKHUKOS, HO U
KBANUPUYUPOBAHHBIX  CNEYUATUCIIOS, UMEIOWUX KOHKPemHble NpAKmuyeckue HAasblku no pabome ¢
CUOPONOHHBIMU CUCTEMAMU, KOMOPbIE 6 CE0I0 04epedb CMO2ym 0becnedums IKCNOHEHYUAIbHO PACmyuee
Hacenenue npoOyKMamu azpoHOMUL.

Knrouesvle cnoea: 2uopononuxa, 2uopoxyibmypa, Memoo, NPOeKmHblll Memoo, O0esmenbHOCb,
HABBIK, KOMNEMeHYUL.

Tekenova Aygerim Omon qizi
Qozoq milliy xotin-gizlar pedagogika universiteti magistri
Almati, Qozog‘iston, e-mail: tekenovaaigerem@gmail.com
BIOLOGIYA DARSLARIDA GIDROPONIKA USULIDAN
FOYDALANISHNING AHAMIYATI
Abstrakt. Maqolada biologiya darslarida gidroponika usulidan foydalanish muhimligi ta'kidlangan.
Maktab devorlarida gidroponika usuli asosida loyiha yaratish ham juda foydali. Global o'zgarishlarning
boshida gidroponik qurilmalardan foydalanish uchun maktabdagi dizayn usuli nafagat ijodiy va
tashabbuskor bitiruvchilarni, balki gidroponik tizimlar bilan ishlashda anig amaliy ko'nikmalarga ega
bo'lgan malakali mutaxassislarni ham taqdim etishi mumkin, bu esa 0'z navbatida o'sib borayotgan aholini
agronomiya mahsulotlari bilan ta'minlay oladi.
Kalit so“zlar: gidroponika, gidrokultura, usul, dizayn usuli, faoliyat, mahorat, vakolatlar.
Tekenova Aygerem Aman Kizi
Master student Kazakh National Women's Teacher Training University
Almaty, Kazakhstan, e-mail: tekenovaaigerem@amail.com
THE IMPORTANCE OF USING THE HYDROPONICS METHOD
IN BIOLOGY LESSONS
Abstract. The article emphasizes the importance of using the hydroponics method in biology lessons.
It is also very profitable to create a project within the walls of the school based on the hydroponics method.
The design method at the school for the use of hydroponic installations at the dawn of global change is likely
to be able to provide not only creative and proactive graduates, but also qualified specialists with specific
practical skills in working with hydroponic systems, which in turn will be able to provide an exponentially
growing population with agronomy products.
Key words: hydroponics, hydroculture, method, project method, activity, skill, competence.

C pa3BuTHEM HAayKd W TEXHHKH TIOSIBJISSIFOTCS HOBBIC TEXHOJIOTUH BBIPAIUBAHUS
KYIbTYPHBIX PACTCHHH C WCHOJIb30BAHHEM WHHOBAIIMOHHBIX METOJOB, MOSBIISIIOTCS HOBBIE
BO3MOXXHOCTH BO3JICJIBIBATh KYJIBTYpHBIC pacTeHHs. B HacTosmiee Bpems THAPONOHMKA CTalia
HAyKOM O BRIpAIIMBAHUM PACTCHUN HA HATypaJIbHBIX UM CHHTE3UPOBAHHBIX CyOCTpaTax, TAaKUX KakK
rpaBUii, OMWIKH, MTECOK, MHUHEpalibHAas BaTa [1]. buomorndyeckuii sKCcepuMeHT TpedyeT OoJbIei
YacThIO JUIUTEIHHOTO BPEMEHH, MTO3TOMY €T0 Ha ypOKaX IEIMKOM HE MPOBOJIAT, & IEMOHCTPUPYIOT
TOJIBKO TIOCTAHOBKY OITBITa W €r0 Pe3yibTaThl. DKCIEPHUMEHTAIbHBIC PA0OTHI yJalIuecss 0OBIYHO
MPOBOJSAT B MOPSIIKE BHEYPOUHBIX 3aHATHH (MHANBUAYAIBHBIX UM TPYIIIOBBIX ).

CoBpeMeHHOE OOIIEeCTBO BBIJIBUTAET 3aKa3 K OMOJOTHYECKOMY OOpa30BaHMIO YEJIOBEKA,
CIOCOOHOTO pa3BHBaTh HAyKHM U peliaTh MpoOJeMbl — DJKOHOMHUYECKHE, JKOJIOTUYECKUE U
COXPaHCHUs 370pOBbS HaceleHWs. [lodToMy B JaHHOE BpeMsl OYCHb aKTyaJeH METO]I
THJIPOTIOHUKU. AKTYalbHOCTH JAHHOTO METO/Ja OOYCIIOBJI€HA TEM, YTO B MHUpPE OCTPO BCTaeT
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npobiemMa WCTOIIEHUS W 3arps3HEHHs IUIOIOPOJIHBIX 3eMelb. BMmecTe ¢ TeM, B COBpEeMEHHOMU
HayKe HAaKOIUIEH 3HAYMUTENIbHBIA MaTepuasl 00 aJbTEpHATUBHBIX METOAAX BbIpAIMBaHMS
pacrenuii. HeoOxoauMo HENpEephIBHO HCKaTh, OCBaMBATh M MPAKTHUYECKH HPUMEHITH HOBBIC
HKOJIOTUYECKU Oe30IMacHble METO/bl BBIPALIMBAHMUA pAcTeHU HAa HEOONbIIMX IUIOMIAJLIX C
IIPUMEHEHUEM MUHUMAJIbHOIO KOJIMYECTBA  YAOOpPEHMH, BOABI M YEJIOBEUECKOIO TpyAa.
IIpuMeHeHMe THIPONOHUKU CHMXKaeT (PMHAHCOBBIE 3aTpaThl Ha OOPabOTKY IOYBBI, 3ALIUTY OT
COPHSKOB U BpEOUTENCH, TO3BOJSIET BhIpAIlMBaTH OOJbIIee KOJUYECTBO pPACTCHHHA Ha
OTrPaHUYEHHOMN IIOUIAIA TOCAIKH, I10JIydasi KAYECTBEHHYIO ITPOLYKIIUIO.

[TpoekTHbBIII MeTOA B WIKOJIE IO HCIHOJb30BAaHUIO THJPOIOHHBIX YCTAHOBOK Ha 3ape
r100albHBIX M3MEHEHUH, BEPOSITHO, CMOXET JaThb HE TOJbKO TBOPYECKMX M HWHHULMATHBHBIX
BBIITYCKHUKOB, HO U KBAJIU(UIIMPOBAHHBIX CHEIMATHCTOB, HUMEIOLINX KOHKPETHBIC MPAKTUYECKHE
HaBBIKM 10 paboTe ¢ MIPONOHHBIMU CUCTEMaMH, KOTOpPbIE B CBOIO OYepe/lb CMOTYT 00ECHeuUuTh
SKCIIOHEHIIMAJIBHO PACcTyIIee HacCeJICHHE MPOAYKTaMHu arpoHoMuH [1].

B uccnenoparenbckux paboTax MOXKHO HCHOJIB30BATh TPU METO/A BBIPAILIMBAHUS PACTEHUI
Ha MMUTATENbHBIX pacTBOpax: 1) BoAHAs KyJIbTypa, TUAPOKYJIbTYpa — COOCTBEHHO THIPONOHUKA, TO
€CTh BBIpAlllMBaHHE PACTCHUH B MUTATEILHOM pacTBOpe Ha Jr00oM cyOcTpate miM 6e3 Hero; 2)
BBIpAIlMBaHUE PACTEHUH Ha JIIOOBIX TOTOBBIX THAPOCUCTEMAX, pa3pabOTaHHBIX CIEIHAIBHO IS
TMJIPOIIOHUKY; 3) BO3YyILIHAs KYJIbTypa, UM a3POIOHUKA, - 00ecIiedeHre MUTaHus pacTeHU myTeM
pPEryJIIpHOrO  ONpPBICKMBAaHUS KOpPHEM cHelMadbHbIM pacTBOpoM. B Hacrosiee Bpems
IPOMBIIIJICHHOCTh BBIITYCKAET I'MJIPONOHHBIE YCTAHOBKH Ui ONBITOB B yYEOHBIX 3aBEJCHUSAX, HO
TaK)K€ MOYKHO U3TOTOBUTH €€ CAMOCTOSITENIbHO U3 IOCTYIIHBIX MaTepuaios [2].

B mikose cerogHs MHOECTBO aOCTPAaKTHBIX TEOPETUUECKUX TUCLUIUIMH, 3HAHUS O KOTOPBIX
peOEHOK HE MMEeT BO3MOXXHOCTH MPUMEHUTH B PEabHON KU3HH: 3HAHHUS YacTO JAIOTCS B TOTOBOM
BUJIE, TPEOYIOLIMM 3alIOMMHAHUS, a HE OCO3HAHHOW paboThl. /{1 neparora-pakTuka ype3Bbl4aifHO
BAXHO CTUMYJUPOBaTh B JAETAX HMX JMYHYIO 3aMHTEPECOBAHHOCTh B IPHUOOPETAEMBIX 3HAHMSX,
KOTOpbIE MOTYT M JOJDKHBI NpUroautecs UM B ku3HU. A.H. JleoHTheB mnopué€pkuBain, 4TO
«IeSATENIbHOCTh — 3TO HE PEAKIUs U HEe COBOKYIMHOCTb pEeakIuii, a CUCTeMa, UMEIOIasi CTPOCHHE,
CBOM BHYTPEHHHUE NIEPEXO/Ibl U IPEBPALIECHHUSI, CBOE pa3BUTHE [3].

Hcnonp30BaHWE THUAPONOHHBIX YCTAHOBOK B IIKOJbHOM TMPOEKTHOW JAESITEIbHOCTU
MO3BOJISIET  MCCIIEJIOBaTh MHOXKECTBO MpPEAMETHBIX oOmacteil. Hampumep 1 wu3ydeHus
MukpoOuonoruu B 10-11 kiaccax ucnosb3ysi THAPOIIOHHBIX YCTAHOBOK, MOYHO MOAPOOHO ONucaTh
TE€YeHHEe TPUOKOBBIX WM OakTepUalbHbIX OOJE3HEH Yy pa3HbBIX COPTOB, BIMSIHHE CIIOcO0a
BBIpAlIMBAaHUS HAa HMMMYHUTET U YCTOMYMBOCTH pAacCTEHHUs, NPOTECTUPOBATH CPEICTBA OT
¢uTtonatoreHoB. M3yuntb 0cOOEHHOCTH CUMOMOTHYECKUX B3aMMOAECUCTBUM pacTeHus u rpuda [4].
Takxke MOKHO H3yYUTh I[IpaBWJIa BbIPAIMBAHUS pPa3HbIX pPACTEHUN, BIUSHUE HA pPACTEHUS
abnotnyecknx (akTopoB (CBET, BIAKHOCTb, TemmepaTypa). M3yueHue BIMSHHUA Pa3HBIX
y100peHuii, TOPMOHOB U CTUMYJISITOPOB HAa POCT PACTEHUH.

Hcnonp30BaHnE TMAPONOHHBIX YCTAHOBOK B IIKOJIBHOW NMPOEKTHON JEATEIBHOCTH TIOMOXKET
YYE€HHKaM HE TOJIbKO B OOyYE€HUH, HO M BO B3pOCiION XU3HU. OOIIME HAaBBIKU OCYIIECTBIECHUS
MIPOEKTHOM NIeATEIbHOCTH U KOHKPETHBIE CIIOCOOBI pabOThl C COBPEMEHHBIMH arpOKOMIUIEKCAMU
IanyT WIKOJBHUKY BO3MOXKHOCTh aHAIM3UPOBaTh (u3nueckue M OHOXMMUYECKUE SIBICHUS U
IIPOLIECCH], YCTAHABIMBAaTh CBSI3b MEX]y €CTECTBEHHOHAYYHBIMHM IUCLHUIUIMHAMH, COIOCTaBIATh
paHee M3y4EHHOE C HOBBIMH 3HAHUSIMHU M HCIIOJIb30BAaTh WX JUIS PEUICHMs MPAKTUYECKUX 3aj]ad.
ba3oBble arpOHOMHYECKHE KOMIIETEHIIMH, 3aJI0KEHHBIE IIKOJIbHBIMU IIPOEKTAMU Ha TUAPOIOHHBIX
CHUCTEMax, MOMOTYT y4aluMcs Npo¢eCcCHOHAIbHO 3aHUMAThCS CUTH-(hepMEPCTBOM B MaJloM HIIU
MPOMBIIIIJICHHOM MaciuTabax [5].

B 3aknroueHue Mory ckaszaTtb 4TO, pe3yabTaThl U 3(Q(EKTHl OT HCIMOJIb30BAHUS METOjIa
NPUBEYT K YIIIyOJIEHHOMY YCBOEHHIO Y4eOHOI0 MaTepHalia o MHOTHM IIpeIMeTaM 3a CUET CBs3el
TEOPUHU U MPAKTUKH, BAPUATUBHBIX CIIOCOOOB MOIy4YE€HUS M BOCIPOU3BEICHUS 3HAHUM, 0000IIeHNS
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Y CHCTEMAaTH3alluid MaTepuaia, YTO MOBBICHT HE TOJHKO MOTHBAIIMIO M Ka4yeCTBO 0Opa3oBaHUs, HO
OyneT pa3BUBaTh J0003HATEILHOCTh, CAMOCTOSITEIIBHOCTD, TSATY K HOBBIM 3HAHUSIM, CIIOCOOHOCTH K
aJanTanuu.
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