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MHHHUCTEPCTBO HAYKH U BBICIIETO OBPA30BAHHUSA PD
BAIIKAPCKHUY I'OCY/IAPCTBEHHBII YHUBEPCHUTET
KA®EPA IT'EQJIOTHH, T'HAPOMETEOPOJIOTHHA B TEO3KOJIOTHH
JIABOPATOPHS BOXOXO3SiCTBEHHBIX HCCJIIETOBAHUI U TEO3KOJIOTHHA
OTAEJ BOIHBIX PECYPCOB KAMEBY 110 PE
®I'Y MOHUTOPHHI' A BOJHBIX OEbEKTOB BACCEWHOB
PEK BEJIOH H YPAJIA
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- B cTBope 3,4 KM HixXe r. XaHTel-MaHcHiick B npegenax 4-ro kmacca KadecTBa, ¢

[IEPEXON0M M3 paspsja «B» («OYEHB rpA3Hag») B paspsaa «6» («rpaszHas»).

OuennBas usmeHeHue B Tedenue 2015-2019 rr. kauecTra BOAEI p. MpTeiw, sBnswoumeiics
TPaHCTPaHUYHBIM BOJIOTOKOM Tpex rocyaapcts (Kurai, Kazaxcran, Poccus) Henb3s He yunThiBath
O4CHb BECOMBIH (hakTOp, OKA3BIBAIOWIMH 3HAYHTENBHOE BIMSHHE Ha U3MCHEHHE KOHLIEHTpaLHit
3arpASHAIOIUX BEIIECTB — YMEHbIIEHHE B ITOC/IEAHHE TOAbI BOJHOCTH PEKH, HAYHHAA C TEPPUTOPHH
Kuras n Kasaxcrana. Beictpo passusaromeecs NMPOMBILLIICHHOE W CceNlbcKoe Xo3siicTBo Kurtas u
Kasaxcrana, TpeGyromee Gonpimx 3aTpaT BOJAHBIX PECYPCOB, YK€ B HACTOAIICE BPeMs OKa3bIBAIOT
HEraTuBHOE BIMAHKE Ha BopooGecneucHue Poccuitckol TeppuTopuu, Haubonee BEID2)KEHHOE B
paHOHaX KPYIHEIX NPOMBIIIEHHBIX LEHTpOB [4].

Osznopoenenue p. UpThiw TpebyeT npoBeaeHus coBMecTHEIX Kuraiickux, KazaxcTanckux u
Poccniickux BO/IOOXpaHHBIX  MeponpuaTHH. K cokaleHuro,  HakoIJIeHHbi  ONBIT
MEXTOCYNapCTBEHHOTO COTPYAHMYECTBA MOKA HOCHT JIEKJIapaTHBHEIN M HEOOS3aTe/bHEINA XapakTep

[2].

Bubnuozpaghuueckuii chucox
I. Exxeroanuk «KauectBo moBepxHOCTHBIX Bom PoccHiickoii ®enepauun» 3a 2019 r./ pen. M.M.
Tpodumuyk - Boponesk, UTT Konsunsnos, 2020 — 578 c.
2 Munoe3zopos A. Kuraiiup YCTpPOST B Cubupu BEJIUKYHO CyIIb.
URL:http://www.ytro.ru/articles/2005/12/06/501591.shtml. (nata obpawenus: 19.03.2021 r.).
3. PO 52.24.643-2002. Metoanueckue ykasaHWs. MeToj KOMIMIEKCHOH OLEHKHM CTeNeHH
3arpA3HEHHOCTH TIOBEPXHOCTHBEIX BOJ CYIUH MO THAPOXMMHYECKHM Tokasatensam. CII6.:
I'napometeonsaar. 2003. 49 c.
4. CoBpeMeHHOE COCTOAHHE BOJHBIX PECYPCOB M (YHKUMOHMPOBAHME BOZOXO3SHCTBEHHOTO
kommiekca Oacceitha O6w w Wpteima / ors. pea. FO.UM. Bumoxypo, A.B. Ilyzanos, .M.
Besamarepusix; Poc. Akanemus Hayk, Cubupckoe otaenenue, MHCTHTYT BOJHBIX H 9KOJOrHYECKHX
npobnem CO PAH. —Hosocubupck: H3a-so CO PAH, 2012, — 236 ¢. — ISBN 978-5-7692-1293-2.
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PACIIPEJAEJEHHUE ATMOC®EPHBIX OCAJ/IKOB B CPEJHEN YACTH
BACCEWHA PEKH 3EPABIIIAH

Annomayua. Cmames noceswena usyyenuio ocobennocmeil pacnpedenerus ammoc@epHsix 0cadkos
6 cpedneil wacmu baccetina pexu 3epaswian. C amoil yenvlo 6bl6paHsl ONOpHBIE Memeoponocuyeckue
RyHKMbl  HAONIOOEHUR, pACRONONCeHHble Ha meppumopuu  usyiaemozo 6accetina. ITocmpoena
2UemozpaguIeckan Kpueas, Xapaxmepusyloujas UIMEHeHUs KONu4ecmea ammocepnbix 0cadkos ¢
8bICOMOT MECHOCMIU,

Kuiouegbie cnosa: Pexa, 6acceiin pexu 3epaswan, memeoponozuyeckue nykmwt nabniodenui,
ammocepepusie ocadku, 2uemozpaghuneckan Kpusas.
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ITpu obcyxieHHH NPHOPHTETOB COBEPLIEHCTBOBAHHA JIeATeTbHOCTH
rHpoOMeTeopoJioruyeckoi cnyxObel B crpane, Ilpesupent Pecnybnuku V3bekucran Illaskat
Mup3uéeB Ha coBemanud 3 HoAOpsa 2020 roga OTMETHN, YTO THAPOMETEOPOJIOTHYECKas cyxoba
ABNISIETC BAKHBIM aCNEKTOM B JEATENIBHOCTH CEIBCKON0 XO3AMCTBa, 3HEPreTHKH, TPAHCIOPTa,
5KOJIOTMH M psAjia APYTHX BeJOMCTB cTpaHbl. JleiicTBUTENBHO, BOAHEIE pECYpChl pek Y30eKkucTaHa
opMHpYIOTCA TPEHMYLIECTBEHHO B TOPHBIX paioHaX. OCHOBHBIM MCTOYHMKOM HX THTaHHSA
ABJAIOTCA aTMOC(EPHBIE OCAAKH, KOTOPBIE PErHCTPHPYETCA HA METEOPOJIOTMYECKMX ITYHKTax
HabmozeHui. OJHUM M3 TakuX BOAHBIX 00BEKTOB ABNseTcs peka 3epaBmaH. Ceroins e€ BOAHEIC
pecypchl, Hapsaay ¢ coceaHeir PecnybGnukoit TamkukucTad, IIHPOKO HCMONB3YIOTCS B
Camapkanackoi, Hasowiickoit, Kawkanapsunckoit, JDku3zakckoit o6nacTsX M HacTHYHO B
Byxapckoii obnactu  wawedt pecny6nuku. Bce onu  ofnagaior  0COOBIM  COlLHMalIbHO-
SKOHOMHYECKHM TMOTeHUHanoM. [3; 6-c.].

Bce cekropa H5KOHOMHKH, MCTIOJIB3YIOIIHE W MOTpe6sioIHe BOAY, MEPEYHCICHHBIX BHILIC
obnacteii pecryGIMKH, HY)KTAIOTCA B TOYHBIX JaHHBIX O pacxoiax Bojbl peku 3epasiua. Takas
HYXJa pacTeT W3 roaa B rox [3; 6-c.]. TouHocTh 3TOi THAPONOTHYECKOH WHPOPMALIUH TECHO
CBA3aHAa C JEATENBHOCTBIO THAPOMETEOPOIOrHYECKHX CTaHLMi M TOCTOB, KOTOpbIE NPOBOAAT
HaOmozeHus B n3yuaeMoM GacceiiHe.

BonpocoM MeTeoposiordueckoil W3ydyeHHOocTH OacceiiHa pekd 3epaBluaH MOCBSALICHbI
pabotel M.U. I'etkepa, B.K. [lapesa, JI.M. Kapannaesoit, ®@.X. XuKMaTOBa H JpYTHX. OpHako, 1o
HACTOSIIEE BpPEMS OTCYTCTBYIOT CHELMANbHEIE  MCCIEIOBaHMA IO OLIEHKE pacnpeic/icHUA
aTMocdepHBIX ocaJKoB B OacceitHe peku 3epaBluaH.

Ileabio JaHHOM paGOTHI ABNAETCA M3ydeHHE OCOBEHHOCTEH pacnpeeneHus aTMOChEpPHBIX
OCaJIKOB B cpeliHeii yacTH Oacceiina peku 3epaBilaH.

Kak H3BeCTHO, BOIHEIE PeCypChl I0GOro pernoHa OnpeieNsioTcs BETHIHHOH aTMOCHEPHBIX
0CaIKOB, BHIMANAIONMX Ha 3Ty TEPPUTOpHIO. B CBA3M C 3THM, B JlaHHOH paboTe OCHOBHOE
BHUMaHHE YOENEHO BOIPOCAM OMPEJCNCHHsl CPEAHMX MHOIOJETHHX 3HA4YeHHH aTMOChepHBIX
OCA/IKOB, BBINAJAIONIAX HAa CKJIOHBI FOPHBIX XpeOTOB, 0OpPaMIIAIOIIMX € fOra W CeBEpa CPEeIHYIO
yacTh 6acceHa peKkH 3epaBlliaH.

TTpoaHanu3upOBaHbl MaTepUabl HabMOAEHUH 3a aTMOCHEPHBIMH OCAIKaMM, YYTEHHBIMH Ha
METEOpOJIOrMYeCKHX CTAHLMAX, PaclONOKEHHBIX Ha TEPPUTOPHM M3ydaemoro Gacceiina.
Pe3y/nbTaThl aHATW3a MHOTOJIETHHX KoNebaHuit aTMOChEepHBIX OCaIKOB MOKa3aiu, YTO B MPHHATOM
HAMH PAacYETHOM IEPHOJE MX TOJIOBbIC BENWYMHBI OCTAaBANUCH MoYTH Ge3 m3MeHenwit. Takas
YCTOHYMBOCT 3HAYCHMI TOJ0OBOr0 KOJNHYECTBA BBIMANAIOIHX aTMOCHEPHBIX OCafKoB Haubonee
ApKO BhIpaXeHa Ha MeTeoponoruyeckux cranuusax JDxaurensavl, Byxapa, Camapkana, Haeou u
apyrux. OfHaKo, CefyeT OTMETHTb, YTO HAa METEOCTAaHLHH AsKarbiTMa HaGiofaeTcs HEKOTOpoe
yBeJIHYeHHe roJIoBOl BENHYMHBI 0CAJKOB (pHc.1).
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Puc. 1. Kone6anns rogoseix senmnuun arMocepHbix ocankoB Ha MC  AskarsitMa
BrisBienne ocoGenHocTel H3MeHeHHs ¢ BHICOTON aTMOC(EPHBIX OCAIKOB, BBINAAAIOUIMX Ha
FOPHBLIX CKIIOHBI Y36ekucTana, UMeeT GonbInoe Hay4HOE M MPAKTHYCCKOE 3HAUYCHHE NMPH OLICHKE HX
MECTHBIX BOJHBIX pecypcoB. OGBIMHO, Npu M3yueHHH 3aKOHOMEPHOCTEH HIMEHEHUA aTMOCHEPHBIX
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OCaaKOB €  BBICOTOH, TpUMeHseTcs rueTorpaduyeckas Kpusas. [Ipu  TOCTPOEHHH
ruerorpapuyecKoil KpUBOH HaMH ObUIM KCMOJNB30BaHEI JAHHBIE METEOPONOTHYECKHX CTAHUMH
NIOCTOB, PaCMOJIOKEHHBIX B Cpe/iHel yacTH OacceliHa peku 3epaswan (puc.2).
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Puc. 2. U3MeHenue BenuuuHbl aTMoc(epHBIX 0CaJKOB HAa TEPPHUTOPHH
cpenHeii yactu bacceiina pexu 3epaBlLiuaH
[uerorpaduyeckue KpHBBIE, T.€. 3aBHCHMOCTH TOJIOBBIX BEJMYHH aTMOC(EpPHBIX OCaJKOB
OT BBICOTEI METEOPOJIOTHYECKHUX CTaHLHiA, MO3BOJIMIM BEIYHCIHTE X 30HA/IBHEBIE KOJTHYECTBCHHBIC
3HayeHHd. Ha ocHOBe 3THX JaHHBIX, ¢ LENbI0 anpobaluu MoJY4YeHHBIX pe3yNbTaToB, MOCTPOCHA
KapTa pacrpeNeieHus TOIOBBIX BENHYMH aTMOC(hEpHBIX OCAAKOB M0 BHICOTHBIM 30HaM XpeOTa

Kynpmkykray. IToT XpebeT pacronoxeH B cpefiHeil yacTH u3yvaemoro Gaccena (puc.2).
e o g =

A= _
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Puc.3. Pacmipefie/ieHHe rOJ0BEIX CyMM aTMOC(EPHBIX OCa/IKOB 110 BBICOTHBIM 30HaM Ha CKJIOHaxX
xpebra Kynskykray

Kak BHAHO Ha KapTe (pHc.3), Ha I0XKHBIX cKloHax xpebTa Kynbmkykray, Ha Bbicote 200 M,
exerofHo B cpeaHeM Bbimagaet 120 MM ocagkoB. Ha BBICOTHBIX oTMeTkax ckioHa B 500 M
KOJMMYECTBO OCaJKOB yBelWumBaeTcs B 2,3 pa3a u cocraBiser 250 mM. BeiseieHo, 4TO Ha
HaMBBICIIMX OTMETKaX CKJIOHA, T.e. B mpeaenax BbicoT 750-780, M KOJIHYECTBO roJoBBIX CYMM
atMocepHBIX ocankoB cocTasnser 400 Mm.

B 3akirodeHHe OTMETHM, 4TO paspafoTaHa M ampoOHpoBaHa METOJMKA KOJHYECTBEHHOMH
OLIEHKH H3MEHEHHS aTMOC(EPHBIX OCAJKOB C BBICOTON MECTHOCTH B CpefiHeH yacTh bacceiiHa peku
3epaBman. PesynpTaThl paboTsl anpoGupoBaHbl Ha npumepe xpebra Kymkyray. CocraBnennas
KapTa JaéT BO3MOXKHOCTH OLIEHHTH MECTHBIE BOIHBIE pecypchl XxpebTa Kymkyray.

FBubnuozpaghuyeckuii cnucox
1. etkep M.U. Bonpockl pacueroB ¥ pacrpefie/ieHHs HEKOTOPBIX XapaKTEpHCTHK OCaJKOB Ha
tepputopun CpepHeit A3un, ABToped. Aucc. KaHA. ... reorp. HayK. - TawkenT, 1966. - 28 c.
2. TTonomapenxo IT.H. Atmocdepubie ocanku Kupruzun. — JI.: [HApoMeTEOH3aT, 1976. -134 c.
3. Xukmator ®.X., u apyrue. THIApPOMETeOpooruyeckHe YCIOBHS W BOJHBIC pecypehi Gacceiina
peku 3epaBuaH. -TawmkenT: «Fan va texnologiya», 2016. -276 c.
4. XukmatoB @. Pons arMocdepHeIXx ocaakoB M TeMIepaTypel BO3AyXa B MHOTONETHHX
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KONeDaHUsAX CTOKA B3BEIIEHHBIX HaHOCOB pek Cpeareit Asum // C6. Hayy. TpynoB TawlV. - 1980, -
N 624. - C. 34-43,

5. LLA.llIBep, 3akoHOMEpPHOCTH pacnipefeNeHns KOJIHYECTBA OCANKOB Ha KOHTHHEHTax. —JL.:
I'mppomereonsnar, 1984. — 285 c.
6. Ilsep IT.A. ATmocdepusie ocanku Ha Tepputopu CCCP. -J1.: I'napomereonsaar, 1976. -302 c.

© Cauposa J.A., 2021
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I'HAPOJIOT O-3KOJIOTHUYECKAS XAPAKTEPUCTHKA O3EPA KAPAKYJIb,
©®OPMHPYIOUIASICA B YCJIOBUAX BJIMSIHUSI ECTECTBEHHBIX H
AHTPOIIOTEHHBIX ®PAKTOPOB

Aunomayua. B cmamee paccmompenvl ocobeHHOCMU GNUAHUA €CHECMEEHHBIX U AHMPONOZEHHbIX
gaxmopos na manoe o3epo Pecnybnuxu Bawxopmocman

Kniouegble cnoga: (O3zepo, 2udponozo-sxkonozuveckas  Xapakmepucmuxd,  aHmpono2eHHas
deamenvHOCMb, 3azpAIHEHUE.

AKTyanbHOCTE JaHHOH paboTbl 0OycnaBnuBaeTcs TeM, YTO B HACTOALLEE BPEMS B YCIIOBHAX
HApacTaHHWA MaciuTaboB XO3AHCTBEHHON NEATENBHOCTH, a TAKKE BIMAHMA PETHOHATLHBIX OTKIUKOB
rnobanbHOro M3MEHEHHs KIIMMaTa, MPOHCXOAT CYLIECTBEHHBIE M3MEHEHHs COCTOSHHUA 03ep. DTO HMEET,
Ipexae BCero, HeONAronmpHATHBIE SKONOrMYECKHE M XO3AHCTBEHHO-5KOHOMHYECKHE TOCIIEICTBHS,
KOTOpHIe TPeOYIOT NETATBHOTO aHATH3a BIMAIOIIMX Ha HUX dakTopos [1,3].

OcobeHHO TIOABEPIKEHBI BPEAHOMY BO3JEHCTBHIO YENOBEYECKOH NEATENLHOCTH OEcCTOYHbIE
BOJIOEMBI, Y KOTOPBIX BOZOOOMEH HMeET GONBLIYIO MPOJIOMKHTENBHOCTE. B ycoBrsax uamenstomerocs
knuMarta [1] ¥ yCHNIEeHHA aHTPONOreHHOM Harpy3KH Ha BOJIOEMBI M MX BOJOCOOpHBIe Dacceiitbl, BOMpoC
OXpaHBI M 3alIATE MANTBIX BOJIOEMOB H BOJIOTOKOB OT YPE3MEPHOTO BO3/ICHCTBHS OUEHB BAXEH.

B ycnoBHsX W3MEHEHHs KiIMMata, GopMHpOBaHMS MaloBOJHON (haskl H PE3KHM COKpaIeHHEM
YHCNa YacToThl 3aTOIUIAEMOCTH MaBOJKO-MIOWMEHHBIX KOMIUIEKCOB M, COOTBETCTBEHHO, W3MEHEHHS
THAPOJIOro-9KOJIOTMYECKHX XapaKTepHCTHK BOAHBIX 00heKTOB. ITpexe BCero ato MMeeT OTHOMIEHHE K
MaJIbIM 03epaM, KOTOpbIE XapaKTepH3yroTCs ¢/1ab0i MPOTOYHOCTBIO WK €CIH MPOTOYHOCTD JUIHTENBHOE
BpEMA OTCYTCTBYET. OTO BIMACT Ha MOpQOMETPHYECKHE, THAPOXHMHYECKHE W Ha TMIpOJNOro-
9KOJIOTHYECKHE XapaKTEpUCTHKH o3ep. Tarke OoTcyTCTBHE 3aTOIUICHMA 03ep CMOCOGCTBYET M30MAIMM
rMApoOHOHTOB M MHOIHE M3 COOOLLECTB HCMBITHIRAIOT HErATHBHEIE TOCNECTRHUS, BILIOTH JI0 MX THOCH.

K Takum o3epam orHocuTes 03epo Kapakyns Mumm6aiickoro paiiona. Ozepo Kapakyne umeer
CTapHYHOE IMPOMCXOXICHHE U HaXoauTcs B roiiMe peku benoii, okono ropoga Hmmmo6aii. Pensed
3anafHoi dYactH mpejctaBied [IpubGenbckoit yBanHCTO-BONHUCTON paBHHHON € HEBBICOKHMH
BO3BBIIICHHOCTAMH. KnuMaT yMEpeHHO KOHTHHEHTaJIBHEIA. CpeJHeroJloBasi TeMIEpaTypa Bo3ayxa
2°C, cpenusa temnepatypa sHBaps —15°C; cpeauss temmepatypa mons 19°C. Cpemueronosoe
KONMYecTBO ocaakoB 450—700 mm.

Kpome Toro, BTopas rpynma emusiommx ¢akTopos — aHTPONOTeHHast IESTETBHOCTh, TIPH PE3KOM
0BOCTPEHMH 3KONOTHYECKHX YCTOBWM M3-3a MANoH BOJHOCTH, SKCTPEMAIbHO BBICOKHE BBIGPOCHI
3arpA3HSAIOLIMX BELUECTB MPUBOJMT K KATacTpoUUecKHM NOC/IEACTBHAM, YTO BEACT K TMONHOH rubenu
TMApoOHOHTOB.
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