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YHra kypa noin’*a YykMHAM TapKUOGUHUHT MeXaHuK Tapknbu
y3aHHUHT 6owwmnaaH TyroHraya 6ynraH 4yykuHam Tapknbu ypTa Ba
OrMp KyMO™HW Talkun atMoeda. YMyMuidi husvk n0i Muesopu
Y3aHHWHT OXvpuaaTyroHra s vH 6ynraH xoiaa Kynpok huruaraH.
Yw6y ysrapuiunapHu x,ap 6mup BepTvkan byiinva guarpammanap-
Aa KypuwrMn3 MyMKUH 5-pacm).

CyB om6opu Tybura yykkaH noi’*a-yykuHgunapaaH OfvHraH
HaMyHanapHUHI Taxguanmin MabaymoTnapu acocuga Ty3wunarad
AnarpaMmmanapgaH x,am Kypuvil MyMKUHKW, CyB oM6opu TyroHura
AMMH 6ynraH xoigarn noi’a-yyknHgunap tapkméuga (0,05-
0,01MM) AMpUWK YaHr 3appadanap MUeLOopPU 3HT KyNWHW TallKun
3TMoefa. Y3aHHMHIypTa KUCMMAa aca Maiga YaHr Ba un 3appa-
Yyanap Mueaopv TYNAaHraHAUIMHU Kypuw MyMKMH. CyB om6opm
Tybura yykkaH Nclia-4yKMHAWAAPHUHT MexaHuK Tapkubu ane-
MeHTNapuHu byTapsgara’cumnaHuwmracys ombopm kocacu Ty-
OUHUHT HUWABANT Ba CyB OMMUHUHIX,apakaTy cabab 6ynmoesa.
Mukpoarperatnap Muegopy aca ypTa Ba orvp MexaHuk Tapknénm
6ynn6, acocaH (0,25MM) ckeneTnn 3appadvanapgaH néopar. Maii-

[a YaHr Ba ua 3appavanapu mukpoarperaTnapHu 6UpUKTUpULL
Xycycusatura ara. ByHUHr HaTwxkacuga no’a-uyykuHanNapHUHT
AnpukK 3appavanap muegopu optu6 6opaam, acocaH 0,25-0,05
MM N1 3appadanap. MukpoarperaTtnapHUHT acocuii MaccacuHm
0,1-0,05 Ba 0,05-0,01mm nu 3appavanap Tawkun atagun, ynap
3ca noiita-uyknHannap 3uYMrMHA KamamnTupagu Ba YykKuHAM
roBaknUrmHy owmpagu.

Xynoca. CyB ombopnapuga noina-uyykmHauiap mMuenopu
ynapHuHI reorpadyuk Xxoinawysura kypa x.ap xvwa omunnap
TabcupupallaknnaHagm, nonta-yykuHamnapTyniaHuiLm aca cyB
ombopnapu KnaccumnkaLumam, SbHU X,aB3aHUHT MOPGOMETPUK
TaBcuu, KoOHuUrypauusacura x,am 60rivk pasmga kevagu.
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YXAHYBWI CYPXOH CYB OMEOPU CYB BAJTAHCU
ACOCUN SNEMEHTNAPUHWHI ANHAMUKACU ~"ABJLIA

AHHOTaUWA. TaguloT UWUHUHT MaLcanmu YXKaHy6uit CypxoH cyB oM6opura Ly TILaguraH BayHAaH Ylyn6 KeTaauraH ouum pexx uMuHm
ypraHwuaaH néopaT. flacnTab cys ombopura LyTLUraH CyB ML AOPUHUHT WANNApapo y3raplimm Macanacu ypraTLwam yamaa ynapHuHr
TCLWAMLM amanra oLwnpunau, KeinHru 6ocliumnaa cylo oM6opuaaH Yo keTaguraH ouuM AuHamukacu YpraTiwgn.

KannT cy3nap: Cys om6opu, Aape, CyB GallHeid, OLMM PEXKUMMU, CYB ya>kMu, CyB canuu, Cys capgu.

AHHOTAaUWA. HayuyHo-uccnefoBaTenbckas pa6oTa 3aknyaeTCs B U3YYeHUW pedkiMa CTOoKa, Brnagawuero B FO>kHo-CypxaHckoe
BOJOXpaTILUMLLE 1 BbITEKaKLWero 13 Hero. CHadyana 6bin N3yyeH BONPOC O FO0BbLIX M3MEHEHMAX KONMYECTBa BOAbI, 3an1BaeMoii B BOAOEM,
1 NPOBEAEH UX aHan3, 3aTeM W3y4yeHa AMHaMUKa CTOKa, BbIXOAALLEro U3 Bogoema.

KntoueBble cnosa: BogoxpaTLuuile, peka, BOAHbIA 6anaHc, peXkunM cToka, 06beM BOAbl, yPOBEHb BOAbI, BOLONOTpebneHue.

AnnolLliion. THe researck utork coTbls 0/3(nclyT§ (ke go+>re8§>ke (ka( chouto T(0 anii on( o/ 1ke 8om(k 3urkkan Kesentom: P(r3(, (ke
wie o/annwii ckawes T Ike aToun(o/y’a(erpoureH T(0 Ike resentob-u T 3(uckeH anii (keT analyw y'a3 carneH ou(, (ken (ke chynaTes

o/(ke qo>learT§ (ke resenTr yw lMucllen.

Keynmoriis: Kesenton: T ek u'a(er balance, go+>redTe, yaerroluTe, Ya(erlerel, u'a(er corurpblon.

Kupuw. XaHy6uin CypxoH cyB om6opu noimx,anaHno
KypunraHga, CypxoHAapé BUIOATUHUHT XaHyOGuiAi KUICMUHW CyB
6unaH TabMUHNAL Hasapga TyTuaraH. Jloiiux,a 6yiimya cyB om-
60pun Tawkua aTuaraHga 122 MUHT rekTap siHIM cyropunaguran
epnapHu cyB GunaH TabMWHNAW Ky3da TyTuaraH. Mabiymku,
X,ap kaHgaii cys omGopnapu cyB 6anaHcu 3neMeHTIapUHUHT
MuesopaH y3rapué Typuwn HaTmxacuga, ynapgarv cyB X,axmu
X,am 6up xun Gynmainan. Ywby macanaHu rugponoruk Hy ‘rau-
HasapfaH ypraHuw cyB omGopuaaTtynnaHraH cyBaH camapanu
choiijanaHuWHM TallKkUA 3TMLLAA MyX, UM ax,amusiTra ara. Ly Ty-
chaiinu maskyp macana GyryHrv KyHaa ruipofiorusiHUHT fon3ap6
amanuii MmyammonapuzaH 6vpm x,ucobnaHagun. Ywe6y macananap
Gyiimya 6Mp KaHya YeT en Ba y36eK 0IMMIapU UAMUIA U3NaHUL-
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nap onuné 6opraHnap. XXymnagaH, Hukutud A.M., Wernosa O.1.,
Pacynos A.P., X"nkmatoB @.X]., Aiit6aes .M., Cupnnboesa 3.C.,
Fannapos ®.A., C.Kapumos., A.Ak6apoB kabu onumaap unmuii
vwnapuaays akcuHu TonraH [1,2,3].

Tapm™oT WIWIMHWHT acocuii Maucaam XXaHybuii CypxoH cyB
omb6opuvra KyinnaguraH Ba yHAaH un™M6 keTaguraH o™Mm pe-
XUMUHUM ypraHuwaad unéopat. KysnaHraH ma’*cajgra spuiuLu
YUyH Kylhingaru Basudanap 6enrmnab onvHam Ba ynap vwga ys
eyMMUHN Tonaum:

- cyB ombopura kyihimnaguraH gapé o™MmMu AUHAMWUKACUHU
ypraHu;

- cyB omb6opugaH un*nb ketaguraH oMM AUHAMUKACUHU
ypraHvw x,aMmga yHUHT innnapapo y3rapuwnHn 6axpnalty.
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TagkMUuoT 06bekTU cudatnga CypxoHfapé BunosTugarv
XKaHy6uii CypxoH cyB om6opu TaHna6t onuHau. LWy makcagna
mMaskyp cyB om6opura 1981-2020 iunnap fasomupa KyiuaraH
Ba YHAAH YMKMG KeTraH OKUM MUKAOpAapu X,akugarv MabaymoT-
napgaH doiganaHguk.

Taxnun Ba HaTuxasiap. TynnaHraH mabiymoTnap acocuga,
pactnab cys omb6opwura KylinnraH cyB MUeLO0PUHVHT innnapapo
y3rapvlun mMacanacu ypraHungn x,aMmaynapHuHrraxgunm aman-
ra ownpunau (1-pacm).

1-pacm. XXaHy6uii CypxoH cyB ombopura KyinaraH okim
MWKAOPUHUHE Mnnnapapo ysrapum, Wwypym rugpornocTu
(1981-2013 iimnnap)

IpadukaaH KypmHub Typnbaunku, XXaHyowuii CypxoH
cyB omb6opura 1981-2013 #unnap faBomupa Kyiunrad
OKUM MUeAOopNapuHUHT lnnnapapo TebpaHuwn Typnuya
kuinmatnapgagup. Macanad, cys omb6opura KylwmiaétraH OKum
MUKZOPUVHWHT 3HT KaTTa kniimatu 4,35 km3ra (1992 iAnn), aHr KuumK
Kuiimatn aca 1,14 km3ra (2001 inn) TeHr 6yun6, yptada kuimatu
aca 2,29 km3ra (1991 i) TeHr 6ynraH. byHaaii ysrapuwxu Cyp-
XOHAAPEHWHICYBINMVK Aapaxacu 6uiaH n3oxaww MyMKuH [4,5].

VILWHWHT KelinHrn 6ocknunga cys ombopugaH 4ymknb ketagu-
raH okMm AuHamukacu ypraHunau. MacanaH, cys ombopnapuga
XamnaHraH cyBAaH mppurauus, aHepreTuka, MHUMINKCYB TabMu-
HOTK Ba 6olwka Makcagnapga gongananmnagn. tOkoprnga kaig
aTUAraHngek, cys oMbopuaaH Ynknb ketagnuraH cys MUeopy X,am
TYypAu kuiimaTtnapga ysrapu6 typaau. By ysrapuviunap, acoca,
cyBra 6ynraH Tanaéra 6ornvk 6ynagu. Macanad, €3 olinapuga
CyB omMbopuaaH uvkaguraH CyBHUHI Muegopn 6up MyH4a Kyn
6ynunb, ynap, acocaH, 3KMH MalJoOHIapuHU cyropuwira capd
atunagn. Kuw Ba 6ax,0p hacnnapuga aca KULWMNOK Xyxanurnga
cyBra fesipnim ax”éx oynvangu. LWyHuHr yuyH, 6y AaBpaa cyB
ombopuga cyB xamrapuaunb 6opunagun. busra mabnymku, x,ap
6vp cyB ombopuaaH Maxcyc kaHannap opkaau cyB Ynkapunuo,
Xank Xy>XanaurmHUHT Typan Tapmok,napu (KULWAOK XyXanuru,
caHoaT, ax,0/iMHM cyB 6unaH TabMMHAAL Ba 60LWkKa Makcagnap)
YUYYH CyB eTka3nb 6epunagu [2,3,5].

XaHy6uii CypxoH cyB ombopuaaH gapé opkanu 4ymknb keta-
OWraH OKMM AMHaMuKacu ypraHunv6, mabaymoTtnap TynaaHau.
Ywoéy mabnymoTiap acocuaa, CyB oM6opuaaH Ynknb ketagurau
OKMM MUKAOPUHWHT Annnapapo ysrapuwu rpadurn umsnngm
(2-pacm).

FpadukpaH KypuHub Typubaukm, cyB ombopupaH Okub
ymkaguraH cys MMBAOPU Wnnnapapo HOTEKUC TakCMMaHraH
6ynn6, aHr katTa kuiimaTn 4,06 km3ra (1992 i), 3HT KWUYUK KAMaTn
aca 1,18 km3ra (2008 i) TeHr 6ynraH Ba ynap opacugarn dapk
2,88 kM3HM Tawwknn atraH. CyB oMm6opuaaH YnkapunraH OKUMHUHT

M7BPWTMNH 01WNO YA 5MY Knignni

2-pacm. XKaHy6uin CypxoH cyB ombopugaH Yikno
KeTagmraH okKuM MUKOOPUHWUHT Mnnnapapo y3rapuiim
(1981-2013 nnnnap)

TaHnab ofvHraH x,ucob iinnnapu gasoMuaaXKaHy6uii CypxoH
CyB om6opura KyiiunraH Ba yHAaH OKUG YMKKaH WWNAUK OKUM

3-pacm. CyB ombopwura KymuaraH Ba yHAaH OKMG YMKKaH
OKMM MWKAOopAapu

XKaHy6uii CypxoH cyB ombopura KyiunaguraH Ookum 6unad
YHAAH OKMG YMKafuraH okKUM MUKZopnapu ypracuza 60riamkimnk
MaBxyfn. bup cya 6unaH aiTraHga, cyB omb6opugaH okub
ynkaguraH WWAAWK CyB MUKAOPAapu YHra kyiunaétraH cys
Mukgopnapura 6ornuk x,onga ysrapu6 typagu. ®akat 1987,
1993,2002, 2009 kabu aiipum iAimnnapaa CyBHUHT Mab/lyM KUCMKN
KelunHry iinnra 3axupara konraH. Anoxuga kaiig st 103MMKH,
Oy y3rapulunapHUHT MUegopuii Kniimatinapu gapEéHuHr CyBINANK
Japaxacu 6unaH yambapuac 6ornnegup.

Xynoca knnub anTraHga, cyB om6opnapura kylimnaguraH
OKMM MWELOPVHM Maxcyc Ky3aTuiwinapra acocfiaHraH ruaposo-
TVK Mab/lymoTnap Herusuga saHaga aHuk x,ucobnail Ba ynapHu
ONAVHAAH MPOTHO3MawW MacananapuHu TakoMuanawTupuL
ynapfaH doiganaHviiu camapafop/urmHi oWwunpuLira UMKOH
Gepaaun. Kenrycu Tagkukotnapaa acocuii abTn6op LWy MyamMora
KapaTtnauwmn no3mm geb x,ucobnaimms.

Cadhap MAHCYPOB, PIO,
“TMK"KMMA" MTY KaTTa yuuTyBuY,
MyxuaaomH KOCMOB,

Ham[Y accucTeHTHl,

depy3zxoH OUNNONEB,
“TUK/.MMU" MTY cTaxép-yunTyBun.
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CbOBAb 1C>bIM 0 2 CAK18H18HAKO1TIOA 80 ‘X BAKY081
O01MEYEMC 0 2 CAWLISHIYW MBAOOLWLY BAHObBASH

Jinnomnwa. Mac[olaAa 8o 'x AaryosrTuy, 3adganAa dArolodk posiAa 1927-2022 yLllarAa o Uckawan 3uy 3aas Ta kanoAanAan
/oyAalanii8an kollla Aaryo ocpnuAac o'r§8afisklar wWT LLsbl 3karolllAa baranuy (BHO) ya Jony (AHO) wWMnuy Aayfar uckun ko'Ab
ckwit8an. 3knTwAek, 80 'x Aaryosr ocpnuTLy (anlan8an wWnny AayHarAadandgaTsbl riimsblarAa blsoblawan kaTAa Aaryo ocpnuTLy,
yW AayoniiAa lagzklaT3sbl laklll cpkuian.

KalLl$o'~Jar: Aaryo, Aaryo ocprn, 3uysad, o'Hackayiilik3ny sachad, re§ressya (en§laTalan, baramy ycpoSy wlinny AayHar.

AHHOTAaUMA. B cTaTbe paccMaTpMBalOTCA M3MEHEHUs PeYHOro CToka 3a 6asosblit (BKIM) u Tekyuynii (TKM) kaumaTuyeckue
nepuoAbl YCNOBUAX U3MEHEHNS KaMMaTa C UCMONb30BaHWEM AaHHbIX O pacxofe BOofbl M3MepPeHHbIX B 1927-2022 rr. Ha ruaponorunyeckom
nocTy CapbikaHfa peku Cox. Tak>ke Oblua paccunTaHa auddepeHymnanymns cToka pekn Cox B 0Te/lbHble KIMMaTUYeCKue TPUobl B
[0NAX 1 NpoaHayn3npoBaHo pacnpeieyeHne CTOKa pekn B TeYeHune roga.

KntoueBble €ioBa: peka, peyHoil CTOK, pacxof Bofdbl, CPeAHErofjoBoii pacxof Bofbl, ypaBHEHUS PErPecCUM, YCNOBHbLIE MPUPOAHbIE,

6a30Bblii U TeKyLLNIA KYriwaTuyeckne nepuogbl

Annowumon. Tke researckpaper niyeslujales (kedomcblakons T nyercdoom’nHKT 1ke 8okk LLUyer;/ocu3T§ on bolk (ke Baseline CTake
PefoA (BKP) anA Ike Cwren( CUTalc PeHoA (TKP), anuA3( (ke backArop o/ ckan8T§ chTa(e conAlllon3. Tke 3blAy kaTe33e3 a
coTprekensxye Aalasel o/m<aler Arsckar’e TeasureTen(3 3panTuwgroT 1927 10 2022, capllreAa( (ke 8afikanA kyArolotcal 3llton alon§

1ke 80Kk LLlyeid

Key yyorfs: Slyer, nyercdhom/, m<a(er consuTpiion, ayera™e annual \T(er consuTpblon, re§resston ecpuwiions, conAlllonal na(ural, dra(

6ase anA cwren( cTablcpefoAs.

KT3H. Owunyo6a, 1aMTttng global rblgyos6a Wb bon3sbl
3barolll6a, 3uypa boYpan lalab yM6an-ylMaa orib bortoacla.
Bu boraba BMTbIng Bulunjabon Ta’'rn2a3léa “pUT o'raansbl
T30nTng 3uyga boYpan azosly ebllyo]lanbl gon6lnsb ucbun
rarur boYgan 3ny resurzlanbling tay)noHalaa, 3iiallga, Tlg6onga
la'3lr ko‘rzala6br ¢pUT o'rgansbl kellnb cblpgargan a|6rologlk
o'rgansblarsny resur5lannl bargarorboslrgan5it yo'Héan! tnart-
TolarTt yanaba TurakkablasMlra6|”, 6eb la'k16lana6r Bu bolal
6aryolar g|6rolog|k re~rrn6a ]|66|y o'raansblarga ofb kelacl| ya
|aMT o'rgansbl (arayoblanga bogHsa bol6a la6alsa e3sbba 6olrarb
Tasala blsoblana6r

Buanng! kunéa 6aryolar oglrblbing w3on otll 1a'3lp|6a o'rga-
n3bl Tasalalan cbel elllk oHTlar6an P.b.Bra3, P5.Eagleson,
P.E.Horkon, 6.0.ELWU3on, V.A.\Vanonl, 2 ya bosbgalarbing 1a6-
nloollan6a ko'nb cbigBlrl [aMNT Wbl 3barolll6a, 8o'x 6aryos! 3uny
redTn, oabl rrg6orlanbl bisoblaslt yabl3oblangan tla6orlarbing
M 1alrly 6ayrlaroraHal6as| o'raansblanbl babolasb Tazalalan
alobl6a 1a6a1nol ob'yekl 3italiba ko'nb cblaHTagan. [1 ,17-b.].

Tabslsol m3lubl. Markur la6alpol Bbl 6aryolar a|6rolog|k
re]dtl, utlaban, ogltl Tla60rlannl bo2lral6ayr ucbun anlglasitl-
I'Bb ya blsoblangan tig6orlarning il 1q11tly 6ay6ar oraMaYcag)
02nar1sblarlll baltolaslt Taszalalannlng 50°x 6aryos! T13oH6a
Ko'‘rlb cblgHpanMa! bHan ynaon6a kelUrHpan 121anlsblar6an
OoMao|[2, 46-b.].

Tabalpollsbining a3o3ly Tagsab! 8o'x 6aryos! oglt T1la60r-
lannlng [aMT o‘2parlsbl 3barolll6aa! 3M)13blannl babolasb6an
|boraNe. 113bbu Tag3a6n! atalpa o3blnsbba guy|6as| ya2|lalar
belpMancH: 1) 30'x 6aryos|blng 3angan6a pg|6rologlk posliba
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3barlll labHy |gHT1ly 6ayr (1927-1960 yy.), binncbl baray|y |aTly
6ayr (1961-1990 yy.) ya cony |afTly 6ayr (1991-2022 yy.) lar6a
o‘lcbangan kmn6aHk, oyMk ya yM/k 3uy 3arHan Ta’lutollanbl
lo'plasb; 2) usbbu Ta’'lutollar aso3lba ucbla 6ayrbas! o'rkacba
Ko'pyHHk3uny 3arlanbl blzoblasb; 3) bl3oblangan 3uy 3arllan6an
loybalanlb lanlangan |gMtly 6ay6ar ucbun oaltbing ko'p yIrvk-
6ag| o'rgansblann! Vob6aloycbl graHWar cbl213b ya nlar6an kaT
3nyll bat6a ko'p 3uyll ylllarbl anlalasb; 4) 30'x 6aryo3l6a blzob
6aybanba 3uy re]lr IMng yH 6ayotl6a lagsltlanisbinl anlglasb.

TabM ya naiilalar. Parg'ona yo6|y3l6a 30'x 6aryos! bay-
2a51N1na peoaralik Joylasbuy|, 6aryonlng 3uy rerm, 1lo'yllMsbl
nlérolop|kya al6rogeolog|k xm3mslyal:lan, 3ma'orta 6ebgoncblH-
knlng nyo]lanlsbl ya 3uy bHan 60ltly la'tinlan|b 1un3blga avlay
3baroM yarala6l

30'x 6Garyos! 3eramyHg! ]|bali6an Parg'ona yo6|y3llog lan6an
oalb 1msbablpan Garyolar Ibl6a Oora6aryo6an keyln 1kkincbl
o‘nn6alura6l.1/lurk13lon ya2aralsbon ii2Talopa‘lan bosblangan
Malcbox log lvgynl yobl6an bosblana6l Il bosblanlsb gl3tl6a
Oorasuy, blr necba kHotelr6an keyln Malcbox3uy, Tulok3ny
Irroa4 po‘sbllgan6an 3o0'ng Opterak3uny 6eb alalb, XoJaocbaan
Irroa4 po‘sbllgan6an keyln 30'x noTlMlola6l [1, 144-b.].

Oaryo bay2a51M1ing ynpor! logHpal3tl6a oxdrg| Ta 'lutollarpa
Ko'ra 4201a TurHk boMb, mlarning Tay6oT 301,2 k T 2ML1asbkH
elao|[6, 644-b.]. Bu yerbaa! Tu2Hklarblng ak3anyall ancba kaia
yayax3sbl nyo]langan. May6on! 0,1 kT 26an or/g TurfMar 3onl
283 lanl, tay6obl e3a 293,7 kT 20, Tay6obl 0,1 kT26an kaTt
TurHWar 3onl 137 lanl, Tay6on! e3a 7,5 kT2 T lasbkH elabl
(1-rasT).
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