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DOAPFOHA BUWJIOATVNHHUHI ATPO®-XYAYAJIAPUOAH
KEJIAETTAH EP OCTU CYBJIAPU BAJIAHCUHU AHUKJIAIII

B.K.Canueg — m.¢h.0., douenm, 3.U.Bepouépoe — masnu dokmopaum, M.O.Py3uee — masHu dokmopaHmn,
Hppuzayus ea cye myammonapu uamuti-maoKukom uHcmumymu
AHHOTaMA

Maxkosa ®aproHa TymManu “JIOFOH” KMIWIOK, (hyKaposiap MUFVHM XyIyIuaari MeIMopaTuB X0JIaTi éMOH/IANING, €p OCTY CyB-
JIapy CaTXMHMHT ep lo3acuravya KyTapuauniiny cababaapyHy Yprauuiira 6aruiuiairad. Ep ocTyt 60CMMIIM CyBIApUHU TOFIN Xy-
IyAJapuaaH OKMO KelInIiy, 3aX Ba CyB OOCKIIT MyaMMOJIaPHMHT KeIn6 YMKUIIMHUHT TEXHOTeH cababmapy aHuKIaHamM. MyxaH-
IUCTUK-XUMOSUTAII TU3MMJIAPY JIOMMXACHHM acOCIAIyIyH CyB 6aTaHCMHY XMCOOIAI UIIJIapy amasira ommpuian. Kymmanuiran
MeIMOopaTUB TagOMPIAPHMHT caMapaJiopIUTYHY aHuKIam Makcaauaa 2016—2020 iivuiap jaBoMuaa Jaia Yrdamn UIiapu Y-
Kasmwigy Ba MabIyMOTAApU Tax i KyutnHay. 2016 iinnnan 601u1ab MenuopaTB TaLOMpIapyHy Kyiutall (IpeHask 30BypIapHu
YYKYPIAIITUPUILL, STHTM IPEHaK KyAyKJap COHMHM KYTIaiTUPUII Ba X.K ) HaTYsKacuaa 3ax 60craH MaigoH 61ipMyHYa KaMairaH.
Xynoymma yMyMuii y3yHIUTY 7249 M rOpU30HTA OUMK 30BYP KypWIraH 6y/6, yHUMHT KUIIIIOK YerapacugaH YKo KeTuIi capdu:
ypraua 82,8 n/c, cyrkacura 107308,8 m>, iina gaBomuma 38,63 MITH. M3/iW CyBJIQPHMHT OKVO UMKUIIM XMCOOTAHIN. YMyMMI
Maiimoru 1863 ra. maH 7,3 dhonsu KOHMKAPCU3 (CU30T CYBJIAPU CATXM UYKypauru 1,5 M. maH 2 M. raua) Ba 22,81% (2 M. 1aH OPTHUK)
KOHMKAPJIM MaiiOHIAPHM TAlIKWII TTaH. aMy MaliJOHHVHT Kapuitd IpMuUIaH KYTIPOFY, SibHY 53,14% eprapHUHT MeJTMOPATUB
XOJIaTU SIXIIMJIaHTaH.

TasiHU cy3/1ap: ep CTU CyB/Iapy, 3axX OOCKII, 3aX KOUMPUII, a/UTIOBUAJb-TIPOJIIOBMAIb ETKU3UKJIAD, TEXHOTEH sKapaéHiap,
MYXaHANCTUK-XUMOSUIAI TU3UMIIAPHA.

OITPENEJIEHWNE BAJTAHCA ITPUTOKA IIOA3EMHbBIX BOJI B
PAVNOHAX ®EPTAHCKOUA OBJIACTHU

B.K.Canues — 0.m.H., douenm, 3.1.Bepouépoe — 6a3oeslii dokmoparnm, M.O.Py3uee — 6a308blii 00KmMopaHin,
HayuHo-uccnedoseamenscKuii uHcmuimym uppuzayuu u 600HbIX npoodiem
AHHOTaIMS

CraThsl MTOCBSIILIEHA U3YYEHMIO MEIMOPATUBHBIX YCIIOBUIT TeppuTopmu Tocenka JlaraH ®epraHckoro paioHa,KOTopble YXyIIia-
I0TCS B CBSI3M C TIOAbEMOM YPOBHSI IPyHTOBBIX BOZ(YI'B) K OBEpXHOCTH. BbISIB/IEHBI TEXHOT€HHbBIE TPUUMHBI IIPUTOKA 1036 MHbBIX
BOJI, 3 TOPHBIX PAiOHOB, IIPOMCXOAMT MTPOIIECC MOATOIVIEHMS M 3aTOTUIeHVSI 3eMeTb. [IpoBeieHbI BOIHbIe 6aIaHCOBbIE PACUETHI I/IST
060CHOBaHMST TPOEKTMPOBAHMSI CMICTEM MHKEHEPHOI 3aIUThL. 1715t onpemeierst 3hdeKTUBHOCTY IPMMeHsIEMbIX MeTMOPaTUBHBIX
MepOIpUSITHIA IPOBeA,EHbI I0/IeBble 3aMephbl U ITpoaHanu3upoBaHbl faHHble YI'B Ha nepuop 2016—2020 roasl. C 2016 1. B pe3ynbTaTe
MIPUMEHEHVISI METMOPATUBHBIX MEPOIIPUSTHUI (YITyOIeHe APEeHaKHBIX CUCTEM, YBeIMUYEHME VX KOMMYECTBA U JIP.) TIOATOIUIEHHbIE
IUIOIIAAY 3HAYUTETbHO YMEHBIIINUCH. OOIIast IPOTSIKEHHOCTh TOPU30HTAIbHBIX OTKPBITHIX APEH B paiioHe cocTaBuia 7249 M, co
CPeIHMM pacxoOM Ha BbIXOJIE M3 IpaHuIbl Toceska Jlaran 82,8 j/c, B cytku 107 308,8 M, B TeueHue roga — 38,63 MiIH. m>/rom. OT
o61eit ronmaay 1863 ra 3eMesnb 3eMesTb HEYIOBIETBOPUTENIBHOTO COCTOSTHYS (ITyOMHA 3aIeTaHMsT TPYHTOBBIX BOZ, OT 1,5 10 2 M)
7,3% V1 yIOBJIETBOPUTETLHOTO COCTOSTHYS 22,81% (6omee 2 M). Bcero MenopaTuBHO YiTydIlieHbI 53,14% miv 60/1ee Ha MTOJIOBYHBI.

KiroueBbie ¢J10Ba: 11013€MHbIE BOJIbI, IIOTOTIEHVE, METMOPALVs, aJUTIOBUATIbHO-TTPOJTIOBMA/IbHBIE OT/IOXKEHMSI, TEXHOT€HHbIe
TMIPOLIECCHI, CUCTEMbI MH)XXEHEPHOI 3aLUThI.

DETERMINATION OF GROUNDWATER BALANCE REGIONS
OF FERGANA REGION

B.K.Saliev — Doctor of Technical Sciences, Associate Professor, E.I.Berdiyorov — doctorate, M.O.Ruziev — doctorate of the
Research Institute of Irrigation and Water Problems
Abstract

The article that the reclamation conditions in the territory of the Logan village of the Fergana region are deteriorating, the
groundwater level is rising to the surface. Technogenic causes of groundwater inflow from mountainous areas, silting and flooding
have been identified. To determine the effectiveness of the applied reclamation measures, field measurements were carried out and
data for 2016-2020 were analyzed. Since 2016, as a result of the use of reclamation measures (deepening of drainage ditches, an
increase in the number of new drainage wells), the areas covered with silt have decreased. The total length of horizontal open ditches
in the district was 7,249 m, with an average discharge of 82,8 I/s, per day — 107,308.8 m®, during the year — 38,63 million m®/year. The
total area has been unsatisfactory since 1863 (groundwater depth from 1,5 to 2 m) and satisfactory from 22,81% (more than 2 m). In
total, 53,14%, or more than half, of land reclamation has been improved.

Key words: groundwater, sedimentation, melioration, alluvial-proluvial deposits, man-made processes, engineering
protection systems.

Kl:pmu. EprnapHuHTr MenmopaTMB XOJMATMHM SIXIIA- MebEpUit-XyKyKUi XyskaTaapuaa aHuk 6enruaanrat [1, 2, 3].
almga JPeHaX 30BYPIApHMHT CaMapafopiurvHu MaB:xyq, OUMK 3aBYpJapHMUHT TEXHUK XOIaTH, TUK JpEeHaxk-
OIUMPUIL, JKCIIyaTauyus MyOAAaTIapyvHM y3aiTMpUIL Ba JIAPHVHT MILIAII CaMapafopINUTH, €p OCTY Ba €p YCTY CyBJIapyu
yAapHU TabMMpJIAIITa SbTUOOPHM KYJalTUPUII 3apypauru OGaTAHCMHMHT TapKUOMii SIeMeHTIapUHY XMCOOAI UIIIapu
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WNPPUTALINS BA MEJIMOPALIVIA

GaskapWIay Ba KOHMKAP/IN HaTMKaaapra spuiiau. CYHTTu
Gem ¥ina mMobaiiHMOa MPPUTALUSIHY PUBOKIAHTUPUII Ba
CYFOPUJIQAUTAH eplIapHM MeNMOPaTUB XOMaTUHU SIXUIMIIALI
JaBJIaT AAcTypiapyu moupacuaa Kabyl KWIMHTaH Kapopriap
acocupa ®aprona Bwiostuaa 10,45 km kaHasuiap, 2,1 KM j1o-
TOK TapMOKJIapH, 4 Ta TMAPOTEXHNKA MHIIOOTH, 15,2 KM KOJI-
JIeKTOp, 16,3 KM €éNMK-ETUK JpeHaxX TapMOKJapy TabMupiia-
H1O, 80 mOHA Ky3aTyB KyAyKJIapu aBTOMATIaIITUPUIIN, 13
JIOHAa BepTMKaJ IpeHax Ba 13 JoHA CyFOpUII KyAyFM xamza
6OIIKA CYB XyKaIUTU 00bEKTIapY KYPWIAM Ba PEKOHCTPYK-
uus kunuaau. Hatmkanma 67640 rektapad OpTUK CyFOpuUiia-
JIUTaH epIapHUHT CYB TABMUHOTY Sxumnanau. Kyuim Ba yp-
Taua uypnaHrad maiigonnap 1200 MuHT rekTapra KaMmaiau,
CU30T CyBJIap CaTXy ep 03acura sSIKMH JKOjlalirad MaigoH-
nap 1230 muHr rektapra Kuckapau, 86430 rekrapiaH OPTHUK,
MaliJOHHMHT MeJMOPaTUB XOMaTu 6apKapop CakJIaHUIINTa
spuunay [4]. llynra kapamacnad, AHOVbkoH, @aproHa Ba
Hamanran Buwnositnapuaa 26055 rekrap cyropuiaaguras ep-
JIApHUHT CYB TabMMHOTM IMACT Aapaxazaa KOJIMOKIa, 7385
rekTap MaiJoHaap ypraua Ba KywIu Japaskaza LUIypraHraH.
daproHa BUJIOSITHUHT acocuii kKucMu CUpOapEeHUHT yYarl
coxunuaa koiamran 6ynmb, peabedy TEKUCTUKAAH U6O-
paT: mapkaaH (meHrus carxuman 500 M 6anaHm) Fapora gapé
TOMOH Tacaiu6 6opanu (350 m). Osoit Tormapu éH6arupia-
puna agupiaapHuHT abeomor 6anangmuru 1000-1200 m. rava
eragu. OporpadukK MIAPOUTHUHT XapopaT PEKMMUTA TabCU-
pu, XyoymHUHT xap 100 M 6anaHaaIMKKa, SbHYU TOEIY KUCMU-
ra kyrapmiaaranga 0,3-0,6°C ra kamaiu6 Gopuiu GuiaH
taBcudranaay. banauaink 6unaH Bapuanusi koadduiyeH-
™ (CV)HMHT ypTaya KypcaTkuwiapu y3rapub Gopamu. Tor
ongu kucMmuza (PaproHa MeTeoCTaHLMSICH) IHT Y3rapyBuaH
XapopaT — COBYK Oiiap (HOSI6pb-(eBpanb)ia Ky3aTUIaan.
Banmanaaukka KyTapuauiiy 6miaH cOBYK oinapuna Cv ma-
casioy, UccuK oiappa kymasiau [5]. ATmocdepa érmHmapu
9ca yprava Ky MMMk Mukgopu xap 100 m 6anauginkaa 13
MM. ra o116 60paay xaMza OiIMK Ba MUTUK EFUH MUKIOPU
KyTaiiraH capy OKMM MOAY/IM OIIaau, Bapuauus Kosbduim-
eHTy 9ca Kamasiau. Esma okopy mapaskazary GyEIaHuIl XaBo
HaMJIUTY TaHKUCIUTHUTA cabab Gyaay Ba TalllKyY XaBO Xapo-
PATUHUHT KypyKauru 6miaH TaBcudaaHaau. CyB caTxyumaH
OyEaHMII Ma3Kyp Xyoyaaa I0KOPH, MMUTMK OYETaHUII HaM-
JIMTMHUHT AurMHAMCcKU 1122MM KaTJaMMHM TalIKUI 3Taiu.
ByHpait xonat sca TagKUKOT YTKasmMIaeTraH xynyana dakat
CYHBMIT CyFOpMa IeXKOHUYWIMK I0pUTHUIITa cabab 6ymanu [6].
“JIoroH” MaccUBMA BYKyAra KeJraH TeXHOTeH sKapaéHiap-
HMHT cababrapyHy aHMKJIANI YUYH SKOMHMHT TEOJOTUK Ba
TeKTOHMK IIApOUTH, Ketinuru 20 iina jaBoMuaa CyFOpuIl Ba
3aX KOUMPUIL KYAYKJIAPUHUHT 3KCIUTyaTallMoH TacHUbIapu
Vypranwirad. Cuppapé-Cyx uppurauusi TU3MMIapyU xaB3a
6omKapMacy Xysypuzaru MemuopaTuB SKCHIETULUS Mab-
JyMOT/Iapura Kypa, xynynaa yrrad acpauHr 80-90-iinmnapu
maBomuaa 1:50000 MuKECHAarM KOMILIEKC TUIPOTEOOTUK
Ba MyaHIMCIMK-TEOJOTMK XapuTanam uiiapu, ®aproHa Ba
MapfFuioH maxapiaapyu UUMMIUK CYB TAbMUHOTUHMU SIXIIN-
JIall 103acuIaH TUMAPOTeONIOTUK KUAVPYB UIuiapu onub 6o-
puras. 2020 VTHMHT MIOTb-aBIYCT OiJIapuaa Xyayaaa oamo
GopwiraH KysaTUIIap HaTuKacura acocaH, Jloran, Kamaun
Ba OKTemna KMLUIOKJIapy Ba yJAapHUHT €H-aTpodupmaru dep-
Mep XYKaIMKIAPUHUHT CYFOPWIAOUTaH MaiigoHIapUHUHT
acocuit KUCMMUIA ep OCTU CyBJIapu ep lo3acura KyTapui-
rauauru 9pTupod stmiarad [7]. Cusor cysaapu catxu (CCC)
HUHT KyTapuiniiu 6uiaH G0FTUK CYB Ba 3aX GOCHII Kapaé-
Hu 1987 iinnman 6o1tab X03Upru KyHra Kajap JaBoM 9THO
kenamokaa. 2016—-2020 iunnapma 6axkapuirad MeauopaTuB
TaAOUPIapUHN KY/Iall HaTWKacuaa 3aX OOCraH MaiimoH-

Jlap 6upMyHYa Kamariran. Ymymuit 1863 rekrapaau 1,3 dousu
koHmkapcus (CCC uykypmuru 1,5 M. gaH 2 M. rava) Ba 22,81
dbomsu (2 M. JaH OPTUK) KOHMKADP/IM MaiiJOHIaPHM TallKIII
9TraH. XaMu MaiiTOHHMHT Kapuitb IpMuUIaH KYTIPOFy, STbHU
53,14% epnapHMHT MeJIMOPATUB XOJaTU SXIIMIaHTAHIUTY-
[laH fanonaT 6epain.

TagKUKOT OGHEKTM Ba MAaCAJIaHMHT KyMMIMIIN.
TagkuKOT 06bekTH cudaTuga ruapaBInuK Y3apo GOFUK ep
ocTM cyBapu, 3ax 6ocraH “JIOFOH” MacCUBYM Ba TYIIPOK-TPYHT
HaMJIQaHUII COXacu, MeIMOPATUB Ky3aTyB Ba IpeHax Ky-
OyKjaapaarM TUAPOAMHAMMK >KapaéHjgap xamja KeHT aua-
MeTpAM ApeHax TypJapvHU TaHIAll OMIMHTaH. MacajaHUMHT
KYAWINIIM — CyB Ba 3aX GOCKIN kKapaéHIapUHU KeITUPUO
YUKAPYBUM (DaKTOPIAPHMHT Jlajia IMapouTHIa YPraHuIl, CyB
6ayIaHCYHY TapKUOUIT SlIeMeHT/IapVHY YIJall Ba Tax IMIT KU-
JIATIL.

Eunin ycynmu. CyB 6aylaHCUMHU TapKuUOMii s1eMeHTIapu-
HM Y4all Ba Taxjiwl KWIMIILA COHJIM SKCIepUMeHTIapu-
HM amaJira OIIMPWUIL, Aana-Ky3aTyB MIJIapu, MeTuopaTuB
TUIpOreoyiorysiaa Kabyl KMJIMHTAH YCy/ulap, TMApOMexXaHuKa
KoHyHsIapu acocupa CCCHUHT Y3rapuily, yHUHT yerapaBuit
rapaMeTpyIapyHy XMCoOaIl OpKaiu 3aX 6OCKUIIT MYAIaTH Ba
MaigoOHM aHMKJIQHIN.

3ax 60CHIIl MacaJlaCMHU eUUIT YIYH CU30T CYBIAPUHMHT
YYKYPAUTVMHY Ky MWUIMK Y3rapuily ypraHwiayu. ByHUHT
YUyH CM30T CyBJIapM YJIUOB KYyAyKJapuaaru caTx Ba MUHe-
panuM3auMsICMHM Xamja TYMpPOKAarM HaMIMK MUKIOPUHU
MWUTMK OKMMU, PEKMM MOAEJMHUHT YyerapaBuil XOJIaTUHU
6enrmnam éppammaa amanra ompwiagu. CCCHUHT KYTT AT
IaBoMMa Y3rapuIMHy rpaduk KYpUHULIIATY MOJETMHIHT
IaBpuii Kycmiiapra akpatuob, yHM derapaBuii mapaMeTplia-
PUHM aHMKJIANI OPKAJIM 3aX GOCUII MYAAATH XUCOOTaHAIN
Ba XaKMKUIl YIUaHraH MabIyMOTAap OMaaH TaKKOCIAH-
IUA.

Hatwxkanap Taxaunau Ba mucosiap. Cyropuin cyBu
MaHb6au 6yaraH Vcdaitpamcoii, ep ycTu Ba ep OCTM CyBJIa-
PUHMHT OKVIMM €pHUHT penbedu Gyitnya aTpodmaru TOEIU
XyoynjaapaaH BOAMMHMHT MapKasura TOMOH, MapKasJiaH
3Ca CyFOPUII TAPMOKJIAPMHMHT OKMMMY IyHAIUIIIA JKaHY6-
IaH MMMOIuii-rapéra, sbHu E3éBoH uymmapu Ba Cuppapé
KVPFOKJIapY TOMOH JyHa/ITaH.

Cyropuill TapMOKJIapy Ba Aaja epiapuiaH GymaguraH
MHQWIbTPAUST Ba CU30T CYBJIAPUHMHT OYFIaHUINM, Ipe-
HaK-30BYp/Iap OpKaaM YMKMUO mapéra KyiuaaauraH CyBjap
acocuit peXXnM XO0CUIT KYITyBUM (haKTopIapaaH XMcobaaHau.

Ucdaiipamcoit CUpmapéHMHT Yam UPMOFU OYIub, TH-
Iponoruk KoHyHusTaapu Cyx mapécura yxumani, yHUHT KYII
SKUXamiapu (CyB OKMMM TapameTrpiapu) 6up-6upura moc
Kenaan. Vicdaitpamcoii cyB XaB3acuia ep OCTU CyBJIapUHUHT
PEXUMMHY ¥3apo GOFIMK X0JIa Tabumit Ba CyHbUit hakTop-
JIap TacupuIaH naimo 6ynamnn [8].

KynmaHuiaradn MeamMopaTuB TagOUPIapHUHT camMmapaiop-
JIMTMHYM aHUKJam Makcaanuaa 2016—-2020 vinnnap masomuaa
CYB GQJIAHCMHMHT TapKUOUIiI 2IeMEeHTIApUHU YIuall yuyH
Jana Ky3aTyB UILIapy oMb 60pWIan.

JIOFOH BOXACUMHMHT CU30T CyBJIapU TYPTIaM4M JABPHUHT
QJUTIOBMATb-TIPOTIOBUAIb ETKU3UKJIAPUAA SKoiamrad 6y-
JIM6, YYKYPIIATY Xap XU SKOVJIapHUHT penbedura Kapab §3-
rapajamu.

CCCHMHT 9HT I0KOPM KYTapMIMIIM MaBCYMM CYFOPWUII
JaBpy OXMPUTa UIOTb-CEHTSIOPh O¥inra, caTx rmacaiuiim sca
SIHBapb-alpesb Oiylapura Ty¥pu KkeaMmokaa [9].

Bocumcns ep octu CyBiapu caTxyl YyKypiauru 1-3 metp-
rava ysrapagu. CM30T CyBIapyHU ep [03acura SIKMHIalraH
capy GyEmaHuII skapaéuy tednamanu [10].
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IRRIGATION AND MELIORATION

CyB 6GanmaHCM Ba DPEKMMM MacajaJapMHM euuil YIyH
daproHa TYMaHMHMHT 6Y3 TYIPOKJIM epiaapuaa YTKasuaraH
TUIPOTEOIOTMK Ky3aTyB MabIyMOTAapuaaH Goiigamanmign.
Jlorouma CkB. 586a KymyFu MabIymoTiaapu 6yiinmua XX acp
60-itvnnapuaoaru Ba CCCHuHr 1984 itunmaru mactiabku xo-
natu H=18-21 m Ba 2020 iimnga H,=0,3-0,8 M. ra TeHr sKaH-
JIUTY Kaiig KywinHau. CU30T CYyBIapyHM ep 103acura siKMH-
JIALITaH YYKYPAUTMHM Xpcobnam “CTaTUCTUKA” KOMITBIOTED
JACTypy acocupa amasra ommpuigu. ‘Jloron" Ba “ABBan”
maccusiapu Mcdaitpamcoii Tom-naran e TRU3UKIApY YCTUAA
skoitamrad Ba 450—-500 m. maH To 650—-1000 M. raya abCcoI0T
GayaHIJIMKHY TAIIKWI 3Tagu. ATupiap 6WIaH TeKUCTUKIAp
TyTallTaH 4yerapajapuya TU3UMIK €Il TOF SKMHCIAPUHWHT
PUBOXKIAHAETTAH TEKTOHMK KATIAMM Ba EpPUKJIAD CTPYK-
Typacu aHMKJIaHAW. AJTHAH 1Ty TeKTOHUK €puKjiaap Gyiinda
€p OCTU CyBJap IOKOpM 30HAIApAAH TYIHUHUO, OKUO Keanb
“Jloron” Ba “ABBay” MacCMBM XyOyAM Opacuia ep OCTU CYB
omM60pU XOCUJI KyuIraH. By xonmaTra Kyiinmary Kymmmua Gak-
TOpPJIAp XaM TabCUP ITTaH:

- SMM300MK Ba AaBpuii (Beretanys) CyFOpUILIap HATU-
sKacua IPyHT CyBJIapy MHOMUIbTpALMS Xycobura TYiinHaamu,
6y X0JIaT HeCTalYOHap KOHYHUSTTA XOC, S’/bHY XOCWIT OYaTaH
Ierpeccust STPU UYM3UFK Te3 KyTapminb, peabedra GOFIMK
XOJIA BaKT YTUIIM AABOMUAA CYFOPWIAOUTaH MaiiIOHHWHT
arpodura Tapkazaay CM30T CyBJIAPUMHMHT Caé3 epapra okuo
KeUIIM  HaTWKACKOA UIYPIAHWUII >KapaéHu OolLIaHadu,
yyHKM cyB caTxy Ba CCCoaH XaBo XapopaTy OpTuIlM GuiIaH
OYETaHUIIT MUKIOP KypcaTkyay omaau [13].

- TYIIPOK, TYJIUK HAMJIMK CUFUMMUTA €TaJu, YYHKU TYTIPOK-
HVHT aspalys KaTIaMuaari FOBak KMCMUIATY XaBO YPHUHA
KamUISIP Ba OKMMHUHT CYB GyEnapu (TOMUYMIapu) srajiaii-
v [14].

- 60CMM CYBIApUHMHT aTpod-TOF XyAymjaapaH KarTa
MUKJIOPIA OKMO KeJTUIIY APEeHaK MHIIOOTIAPMHMHT UIIUIAIT
camMapafopauruay macaiitupagu [15]. Jemak, 3ax 6GocCuii
KYpCaTKMUYM CaTX UYKYPIUTU 3MAacC, TYIPOK-TPYHTIApHAru
KalmUISIp KYTapyinuim GamaHmauru CyFOpuill Mebepu, 60-
CUM CYBJIApMHM CHU30T CYBJAp 3axupajapvHU TYAVHUIIN
XaMa TYIPOK TapKUOUOATH 3PUraH TY3JAPHUHT MUKIOPU
Ba auHamukacu OwiaH TaBcudmaHagu. CCCHMHT 6Genru-
cu:

CCC= 18,2181 —-1,1272 Nep + 4,356, m (1)

by epma: 18,2181 Ba 1,1272 — TeHIIaMaHMHT OGOFTaHUII
mouMMii cOHapu; = 4,356 — UIIOHY MHTEPBAJIM COHU. N -
XUCo6 MIMHMHT pakaMu n=20;16;14 x.k. PaproHa TyMaHu-
HUHT 6Y3 TYMPOK/IMU epiapuaa YTKasuaraH y30K MYAIATiIv
Iana-Taxkpuba MabaymMoTIapuaaH doimanranmuiannu. by cusor
CYBMHM YTraH acpHMHT 60-iuanapuia ep 1o3acura KyTapu-
Ju GONIaHraH Xonataary uyKypauru H =20 m (1984 ii.)
naH, To 6yryaru kyHparu H =1,6 m (2016 i1.) UyKypIuKKaya
KYTapUIUIIHY XUCOBTAIl OPKAIM CU30T CYBIapUHMHT KyTa-
PWINII Te3JIUTHU, MYIJATU Ba 3aX Gocuin Ko3bdUIeHTUHU
aHMKJIAll MyMKUH. IToTeHIMan 3ax Gocuil KosdduimeH-
TUHM XMCOGMIAIl MabIyMOTaapu 1-skamBasiga KeaTUPUIraH.
CCC peskxuMMHM TIPOTHO3 KYpcaTKUWIapUHU Xycobuanr 2 Ba
3-TeHraMasap épaaMmuaa 6axkapuiraH:

6 -rpada 1= @

H-h
K==

kp

7 -rpada ©)

Xucobaanrad koppensaius kosdduiiment R=-0,8183;

1-y#cadean
Jlorou mapka3uda ypuamuizau Cke. N2586a Ky3zamye Kydyru
Mmasaymomaapu Gytiuua nomeHyua 3ax 6ocuu
Ko3(puyuenmnapunu xucobnauu

. H-h H-h
Wnmmap Hwm | h | H-h h, W : P :
. o
1 2 3 4 5 6 7

1985-1990 | 17,7 | 44 | 133 | 138 | 0,96 443
1991-1995 | 13,6 | 3,6 | 10,0 | 12,5 | 0,80 3,33
1996-2000 | 12,3 | 3,0 93 11,0 | 0,84 3.1
2001-2005 | 6,9 @ 2.6 = 43 | 48 | 089 1,43

2006-2010 | 6,7 @ 22 45 | 124 | 036 1,50

2011-2021 58 @ 22 36 | 35 | 0,10 1,20

1-kamBasnma: H — 3ax 60cuti skapaéHurava aspariyst 30Ha-
CUHMHT HaMJIAHUII KQJIVHIATH, M.
H=A+(ha+h, ), u “)

A — CCCHMHT MWINNUK aMIUINTyOacu, m; ha, hkp— aspanus
KATJIaMUHVHT KQJIMHIUTY Ba CU30T CyBUHWHT KPUTUK IYKYP-
quru (1,5 M — cyropwiiaguras epiapaa, 2,5—-5 M — TymaH mMap-
Kasjapu Ba wwaxap epnapu yuayH) [11]. Tenrama (1 Ba 2)man
OJIMHIaH XMCco6 HaTyKazapy CyrOpuiagurad epiaapHuHr K |
Ba OMHO-MHIIOOTIAPHUHT K ,— IoTeHIual 3ax 60cui Kosd-
punnentunu udonanaigu. CU30T CyBM caTXy ep ro3acura
SIKMHJIaIra capy OyFlaHMII KapaéHu Tesnamanu Ba h=h,
h,=0 ra renr 6ynanm [12].

1-KagBaJIHMHT OXMPIM 2 Ta YCTyHMUIA CU3O0T CyBJIapwu
CATXMHMHT 3ax 60cui KOG UIMEeHT BaKT JaBOMMIa Y3ra-
pu6 6opuiu rpaduru (1-pacm) KeITUPUITAH.

Ky,
35 ‘\\
3 -
\ —A_1cyropunaguran
25 > epnap
) \Q ~¥72 6uHo -uHWoatnap
’\ yuyH

0 5 10 15 20 25 30

1-pacm. "JIorou" maccusu muconuoa 3ax 6ocult Ko3ppu-
YueHmMuHU Kyn (unauk Kysamuwnap dagomuoa
y3eapu6 6opuwiuHuHz zpagueu

I'paduk abciycca ykuma t=36 w1 MHTEpBaT OpaauKaa
(1985-2021 iit.)ra CCC 6yiinua kyTapuaranga K HUHT X0-
JIaT¥ Ba OpAMHATa YKUZA YHUHT KypCcaTKWY IapameTplia-
pU KeaTUpUITaH Jaja TakpuOasapy OpKaau aHMKJIaHaIN.
VNCMUTU xomumiiapy TOMOHUIAH Jaja-yIdoB mMiuapu 6a-
sKapuiIno, YpraHnuiaral GakTopiapHu TaxXIvl KUIUII HATU-
skacuaa JIOFOH MapKasy Ba 6HIOII KUIIIOKJIapaa Tadbumii pe-
SKMM Ba CyB Oa/laHCH Y3rapraHTaHauTy Kaiia aTuaau. Kyum
Kupru3ucToH TOF ongy MaigoHJapuaaH MHOWIbTPAIMOH
CYBJIADHMHT OKMMUHUHT 20-22 domnsra omratjinru, rmapo-
MeIMOpaTUB TUSUMJIAPHMHT doiimany Uil Kod3pdhuimeHTn
skyma mactiuru (0,5-0,64) Ba CcyFOpuIll MebEpPU OGPYTTOCK
IOKOpU KYpcaTKu4aa, ’bHU 16—18 MUHT M3/ra. ra TeHIIUTK
aHUKJIaHau [16].

Q-
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Iapé Boauiicy Ba KOHYC E€MVIMACMHMHT TapKUOU KyM-
TOII KaTIam/apJaH TalllKWI TONTaH YJIapHUHT YCTUra éKKaH
arMocdepa EFMHIAPM Ba CYFOPWITAH epyapiaH IMMWITaH
CyBJIap €p OCTUHATH CYBJIAPHMHT 3aXUPACUHU TYIaUpu6, 60-
CUMJIM CYBJIAPHU XOCWUJI KMJITaH.

CM30T CYBIApMHMHT MMHEpaa TapKUOMHM Ba OpPEHaK
TU3VMJIAPUMHMHT CcaMapafopiAUTMHM aHMKJAIl Makcaauia
Xyoynga 6 noHa KysaTyB KyZyKJapy, CYFOPMII Ba 3ax KO-
yupuil Makcanuaa 21 TMK KyAaykjaap KypwiraH xamja Ha-
30parra onMHraH. ByryHru kKyHza 6apya Y4oB MIuiapm Ba
sKcrryartanuyon Hasopatr Cuppapé-Cyx UTXDB xysypuparu
MenuopaTus 3KCIiegULINS XOAMMIapy TOMOHWIAH YpTraHwuI-
moxkaa. Kym rimmnmk CCC pexxuMu MablyMOT/Iapura acocia-
Hu6, JIoroH Mapkasu Ba aTpod kuiiokjaapma CCC 15-30 m
yyRyp/kaaH (2011 iinnpas 601utab) ep catxura KyTapuin-
M Kys3aTwiMokga. CU30T CyBlapyu CaTXMHM MacaiTUPUIL
Makcaauaa 8 JIOoHa TUMK ApeHax KyaykJjaapu KypwiraH. Ky-
OyKJaap >Kotamrad MyHTaKaBuii SKOMIAIIMIIHM aHMUKJIALI
tusumu (Global Position System GPS) koopauHaTanapu, cyB
capdu, XxapopaTy Ba TapKuOM MabAyMOTIapu 2-XKaJaBasaa
KeJITUPUIITaH.

2-ncadean
I(yaytgnapaau OJIUH2AH YMYMUll Masaymomaap
Tlp Ne JKofmamrag GPS CyB Xapopatn, | MHHEpaTH
YpHH KoopiHHaTa- | capQm, t°C 3AIHACH,
TapH e /1
1 12-63 Axnmazann N40°16°58" - 19.5 0.62
A-081 CupoxHaTHE E71%54°59"
CIY (1lIuiinon
onmza)
2 11-12-22 | Axmamama N40° 15°59" 224 187 0.86
MK Crpoxnngay E71955'7"
CHY (1Imfimos
OpKacHza)
3 11-12- Joron Mapkasi Ba | N 40015297 350 163 0,35
24MK atpod karra iy E71955'18"
éKacHIa)
4 11-12- TloroH aTpodH, N40° 15°427 383 165 0.42
23MK Kamam . E7195522"
5 | CkB-100 | OGmmkon CHY - 66,8 174 0,59
6 | CkB-594 | Axpockom CHY | N40°016° 22" 42,7 185 0,57
E71%52'57"
7 | CkB-453 | Axpomxom CHY | N40015°45" 70.1  17.1 0.54
E71955'4"
8 | 60-x/k Jloxou MapkasH - - 22,7 1.05
9 | Tom-1041 | Yerapa moct - 335 163 0.37
IpeHax | EHuia
10 | CxB Moctra kapumaa | N40° 16'29” 23 16,7 0.45
E71°53'9"
11 | CxkB-578 | XacamGoit 3apap | N40°21°8" 184 16.1 0.33
cny E71°53'10"
12 61-wK Xacanbolt 3apap | N40°21'7" - 19.3 0.74
cny E71°53'10"
13 | 68-x/K Axnmanann N40°15° 587 - 18.8 0.87
Cupoxuaguas CIV | E71054°55"

Xynynna yMymMuii y3yHAUTM 7249 M TOPU3OHTal OYMK,
30BYp KypujraH 6y1m6, yHMHT UMKUG KeTUIII yerapacumia yp-
taua 82,8 ni/c, cyrkacura 107308,8 m3, itun gaBomuzga 38,63
MJIH. M3/MUI CYyB OKMO UMKUIIM XUCOOTaHAMU. XymTyaHMHT
CYB O6a/IaHCUHU XMCOO/ATT YIYH OKMMHUHT KUPUIIT SKaHyOMit
KucMuaarm kKeumryu B =4200 M xampa mmMonnit YUKUO
keTuin suu B,=4300 M KeHIIMKOA Kaby/m KuauHTaH. Yiaap
opacuparu ypraua macoda L=6500 m. JKanybmaHn mmmorra
Kapab MaCCUBHUHI YHT TOMOHMZAH “JIOFOH” KaHaIu Kecub
YTraH. YMyMMii OKMMHM XMco6all HaTvoKazapu G6yitnua
Kyiinumarmaap aHUKJIaHIu:

1. Kanangaru cyB XyAyIHUHT 6ajiaHC yerapacurava oku6
kemumm 275,62 n/c (23814 m3/ cyt) éxku 8,692 MH. MY/ i,
2. Kyitn uverapafaH OKMMHMHT unMKub ketumm 152,38 i/c
(131166 m3/cyT) éxu 4,806 mutH. M3/iivut. Xymyn yerapanapu
opacuza ina faBoMuza TYTUIaHu6 KoMaéTraH ep OCTH CyBJIa-
pu xaxkmu: 10648 m3/cyT éxku 123,24 n1/c. ra TeHT; - 1K JaBO-
Muza 4,806 MIH. M3/iiun. ®apku 3,886 muaH. M¥/iin. “JIoFoH”
kaHamyu “TlaIMOH” IUAPOY3eNUIaH CYB OMaau, YHUHT Y3yH-
auru 7 KM, Makcuman cys capou 20 m%/c, Mmuuman 1-1,5
M3/c Ba cyB 1237 ra maiioHra iiuia [aBoMuia peska acocuaa

CyropMlIra TakCUMIaHaOM. XYKaIMK MUKM KaHaUIapHMHT
Y3YHJIUTK 5,62 KM, yIap ep Y3aHau OYIraHIuTM YUYH CYB
9KMH MaliloHsapura eTryHdya KUCMaH MuMuinumira capd
6Ynamu. bapua Tapmokjap 6YiiMua CYBHUHT IYKOTUIMIIN
W_ =3,035 MaH. M%/itn1.

'CyB 6aaHCMHUHT cap(IaHMII 3TeMeHTIaApUHA XU-
coGmamr. [lana yyI4oB mMiwiapu gaBoMuza 5 Ta TMK Ba 8 Ta
CYFOPUII KyIYKJIapy UILTab TypraH Ba yiaapparu cyB capd-
Jlapy, IMHaMMK caTxy Ba aTpodpa skoiiamral Ha30paT Ky-
IyKJ1apiaH CU30T CYBIapy caTxy YIyaHIu.

Byrnmanum Ba TpaHcnupanysi. JIOFOH Xynyouzaa au3u-
MeTPUK TaJKUKOTIap onub 6opuamaraH. LIlyHUHT YUyH TYyTI-
POKJaH Ba ep caTXuAaH OynaguraH GYEIaHNII Ba TPAHCIIN-
panust MUKIOPUHU Kyiupmaru dopmyna 6uiiaH xyuco6mant
MYMKUH [17]:

Q6= Feyr Weor, . M/cyT

365x86400 )

By epza: ch — CYFOPWIaAUTaH KUILIOK XY>KaJIUK SKUH-

Japy O6uIaH KOIVIaHTaH MaiiioH, ra; W — CyFOPMII Meb-

. o . — 3

épu, MWUIMK GYFTaHUIIT XaKMU: Qﬁ,@y = ch W, MIH. M
(3->kapBain).

3-xscadean

JloroH Xydyou cyropunaduzaH 3KuH maii0oHu mynpoxaapuoaH

ea ep camxudaH 6ynaduzaH 6yFaraHuul 6a mpaHcnupayus
MUKOOPUHU Xucobnauu

Ne | Banxa epnapu Maitnonu, | Wo, Qoeir | Qoeyr+T
| ra m3/ra |

1. Famna 698,34 7500 0,6 3,143
2 | Maxta 390,98 8500 075 | 2493
3 | Bor 12,66 3200 08 | 0324
4 | Tomopxa eprapu 78,18 3500 10,65 10,178
5 Ca03aBOT-TIONN3 SKMHIApH | 56,83 2300 085 0111
6 DdoiinanaHuIMaras epuap 34,1 - -

7 | Kypumm ®ouau 12,7 - |-

8 | Cys (onm cprapu 2,6 - |-

9 | JKamm 1295,6 6,249

JIOFOH XyOyay MaimoHM YUyH YMyMuUii CyB OaylaHCU
4-xanBania KenTUPUITaH.
4-xcadean
JIoroH Xydyou matidoHu yuyH ymymuii cye 6anaHcu

T/p CyB 6aTaHCHHHHT TApKHOHIT Bup iinnga %
3JIeMeHTIapH MaH. M*
Kupu6 xeanmun
1 At™Mocdepa EruH MHKIOpH 0.406 0.36
2 CyFopHIlITa OJIHHTaH CYB 46.74 41.54
3 Ep ocTH CyBIapHHHHI OKHO KETHIII 8.692 7.725
4 Kanamnapaas 6yarad ¢uisTpascn 3.035 2.698
5 Bapua cyropum TapMOKIapJaH CyBHHHT | 29.55 26.265
iykormmm(TCK  KyayxiapuaaH)
6 Cyropmiaanrat cyBiap HH}mwisTpammscu | 3.975 3.53
7 Cyropum  Kyaykiaapumgad cyB omum 20.115 17.88
XaxXMH
Kamn 112.513 100
Ynku6 KeTHIIH
1 Tnx ppenax KyaykmapumaH (THK) cys 18.04 26.64
YUKapHIIT
2 Ep ocTH CyBIapUHUHT OKHO KETHIIH 4.806 7.10
3 Byrnanum Ba TpaHCIHpaIs 6.249 9,23
4 Maxammmii 30BypiaapAaH OKuO kerumm 38,63 57,04
(OYHK TOPH30HTAN)
Kamn 67.725 100
CyB 3axapacHHHHT y3rapam (+/-AW) +44.785

Cu3or cyBiapy GaJlaHCMHUHT KUPUM KUCMUHUHT 41,54
dbousuHM CyFOpuUIl CYBIAPUHUHT €p OCTM 6OCHMIIN KAT/IaM
cyBapura KYIIIMIIUAAH XOCUI OVATAHIUTY aHUKJIAHIN.
XyoyaHUHT 6apua CyFOPUII TApMOKJIAPIaH CyBHUHT iYKOTH-
i (26,265%) xamaa TUK CYFOPUIN KyAyKJIapuIaH YuKa-
érran (17,88%) xymyn ToMopka epiapura Tapkananb Ba Oy
CYBJIADHMHT CMU30T CyBJlapura KYUIVIMIIKM JAaBOM 3TMOKJA.
Maskyp (haKkTOpIapHUHT TaXJIMIM HATMKAIAPU HIYHU Kyp-
caTaJMKu, TOFIU XyAyAJapAary COMIapHUHT TeKTOHUK IMC-
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JIOKaMSICUIaH Taifio 6yiraH Japé OKU3UKJIApy KaauMIU
Typmiamuy TOLIKEHT re0JOrMK AaBpU 6TKU3UKJAP YCTULAH
a/uioBuan Cyx maBpy OKM3UKJIAPHUHT IOBUIMLIMAAH SHTU
CTPYKTYypa XOCUJI KWIyBUM >KapaéHjapuaaH Typiau KaTiam-
Jap mnaiino 6yiaraH [18].

ByHpaait KyMuanb6 KeTraH 6TUKJIM KaTaamiap (Coii y3aH-
JIapu OCTMUJA) AUCTOKALVSICUMHUHT OUPIUTY IOBUIUII SKO¥-
nap 6yitMua Kyiuparu Xynocara OamMb Kelamy: TeoloTMK
EMIMHVHT TaBpUtIUTK Tybaian "TuIporeosoruk Temmriaap”
Taimo 6yrad Ba ep oCTy COi Y3aHM iy/utapuaaH TPYHT CyB-
JIAPUMHUHT yHAMUIIM 6§7irda 4yKyp 60CMIIN CyB/Iap OKUMU
6unaH 6upranukna xapakatiasaay [19, 20].

MaHa 11y kaTaamsap opacuzia ep ocTu CyB oMbopiapu
xXocuy 6yaran Ba Kapuitb 35-40 iinn gaBomuaa JIOFOH Xy/my-
I OCTUIA TYIMO-TOMAETIaHIUIY XaMa Tabunii ep oCTu CyB
omMb60pU Maiigo 6YAraHAUTY UIMMIA SKUXATIAH UCOOTIAHIN.

Xynmoca. Kyiiuiaran macananapra MyBOGMK, XyOyAHUHT
nmacmiabky o6 GopuiiraH pervoHas TaaKMKOT HaTuKasia-
pumaH ¢oiiganaHmIgu, TMIPOreoIOrK-MeIuopaTuB apo-
UTUTra 6OFIUK KyiMIaru HaTuxKaaap OMMHON:

- MasKyp XyAYAHUHT Teojo-TUAPOTreoJIOrMK LIapoOUTHU
KaTTa IMaMeTpau KyoyK Ba TUK ApeHaxk KyoyKjaapuaaH ¢hoii-
JaJIaHUIIHY TaK030 3TaIu.

- cyropunanurad Maitgonnapgary CCCHM macaiTupuii
MeBEPUIt UyKypauru 1,5-2 M. 1aH OMIMaCJIUTY, KypWIraH yii-
KOI Ba [aB/iaT KOPXOHaaapy XOiJalirad MaiiloHaapia CyB
CaTXVHU 3 M. rava macaiTupuin makcaara MyBoduk. Cyro-
pHUII KYAYK Ba TUK APeHaXXJIapHM XOMIAIITUPUILIA JTOMXa
TasabnapuHm IbTUO0PTA oMM 3apyp. JIpeHask TU3UMIAPU-
naH QoiiganaHuIl y4 BapMaHTAA amMajra OLUIMPUII TaBCUS
STUNAAN:

BupuHYM BapMaHT: MaCCUBHMHTI IOKOPM 30HACu CU30T

CYBJIApMHM TYCYBUM OUYMK 30BypJap OWJIAH IpeHaKIaIlTH-
punrad. By cekroppa 30BypsapHMHT y3yHiauru 4,8 km. 3o0-
BYPJIaPHMHT aMaJIgaru YyKypauru 3,5—-4 m. raya. XyayIHUHT
MapKasuii KucMuga 30Byp 6upammob, IKka XysKaaukiaapapo
30BYDp XOJATUAA ep OCTU Ba CU30T CyBJIapMHU OKM3MO UMKA-
paamn.

VIKKMHYM BapMaHT: MaCCUBHMHI MapKasuil KucMmuia
MaiIoH 6¥iinya TUK JpeHaK TU3MMIAPUHM SKOMTAIITUPUIIL.
VnapHuHT cOHM 15 moHa, uykypanuru 40 M, cyB capdu 35-40
J/c.

YUyHYM BapUaHT: XySySHUHT IMMOJNIA KUCMUIA P OCTU
CYBJIAPMHMHT IMMJIAHUIIM Ba 6OCUM CyBIapura aiaaHUIIN
AHMKJIaHY, JTOVMXadallTUPWITaH KyAyKJjap coHu 12 noHa,
yykypauru 10 m. rava. TMK IpeHaxx KyLyKJapHM MIUIATUII
PEXMMM CYFOPUII MaBCyMM OOLUIaHMUIIUTA OOFMUK 610,
MyTJIaK BereTanys IaBpuza ep OCTU CyBJlapulaH CYFOPUII
yuyH doitmananniany, MaBxys MyaMMOJIapHA Xaa KUTyBUU
TaBCUSJIAPHU TYIMK UILIA6 YMKUII YIYH XyOy[ Ba y 6miaH
yerapaoul XyoyAJapHUHT X03UPTIY afupiap opacuiaru Tek-
TOHMK Xapakatiaapy kapa€Hu, reojoro-ruiporeoyiormk pe-
SKUMM, XyLyOOary MaBxXy#, KyoyKJIapHUHT MHBEeHTapu3alu-
SICU XaKy1a MabIyMOT/Iap ep YCTU Ba €p OCTU CYBJIapMHMHT
6aslaHCH XaM/1a CyB pecypcaapu 6anaHcu JMHaMUKaCUHM Yp-
TaHUII Ba 6axoiail yuyH Kamuza 6e it (Tyauk, 11 inmimk
Ky3aTyB LMK/IM) JaBOMKIA perpe3eHTaTUB MabIyMOT/Iapu-
HM Ky3aTMII Ba yayall MIIApMHM JABOM STTUPUIL 3apyp.
JIOFOHHMHT KaHyOuit KucMuaa “ABBan” CyB KOHU KOJ/alI-
ra” Ba YHAAH MYMMINMK cudaTtuaa doiinanaHmnd KelaMHagu.
LIyHUHT y4YyH, 6apua ep OCTU CyBIapy XAJIKUMMU3HUHT Ge-
6ax0 MYJIKM — CyB Xa3uHacu 6Yam0, yuu 6exyma ncpod STuii,
Mebepuit doiimananuin Ba cababcu3 OKM3MO 1060pPMaCIMK
YyopanapuHM KYpUIl Makcaara MyBoux.

Ne Apa6uérnap
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