Y3BEKUCTOH PECNYB/TUKACH
TMMOPOMETEOPONOINA XU3MATU ATEHTIIUTA
rMOPOMETEOPONOIMUSA UNMUU-TAOKUKOT UHCTUTYTU

TMAPOMETEOPOJIOIMNA
BA ATPO®-MYXUT MOHUTOPUHIU

UMW XKYPHAT

rTMMAOPOMETEOPOJIOInNA 5
M MOHUTOPUHIT OKPYXAIOLWEW CPEQbI

HAYYHbIN XXYPHAN

HYDROMETEOROLOGY
AND ENVIRONMENTAL MONITORING

SCIENTIFIC JOURNAL

Ne1

2024

ISSN 2181-1261




I'MAPOMETEOPOJIOI'US BA ATPO®P-MYXUT MOHUTOPUHI'H

MYHIAPHUIKA

METEOPOJIOI'HA

3.1, Paxumor, b.HO, Omonos, .M. Xoimarxkanos,

®.U. Abaukyaos, C.¥. bermatos, H.M. Maxmyos
VYabdexkucronna NASA POWER sa ERAS Gazanapu xaso xapoparu
MABIYMOTAAPHAAH oI IATAHHIT HMKOHMATIAPH ©..ooovoeoeeeeeeee s s ssss e sensssenns 8

H.H. Paxmarora, JLIO. [llapaakora, b.2.Humonor, B.C. Paxmaroea,

P.B. Tapannnkosa, b.M. Xoamarxanos, LA, beankos

V30eKHCTOH XyAy/IH1a XO3HPrH BAKT/AA BA KEJIAKAKIA KYPFOKUHITHKHHHT

YACTOTACH BA KAJTAIIHIHHE Ky3aTYB MasnyMotinapu Ba CMIPS

cueHapuiinapuian doiinananud SPE] HHASKCH ACOCHIA TAXIHIH .ovvvveevececnriernieeee 20

M.P. Kopuer
[nodan uknuM yarapuiun wapontiaa Hamanran BHIOATHHHHT XaBo
XAPOPATHAATH VETAPHIILIAD ©.veveeersisseseessiassssssssssesssssssssssssassssssssssssassssesssssssmsssssssos 31

I'MAPOJOI'HA

b.®. Xuxmaros, b.P.Panukos
MM mwapontuuunr cye ombopaapuian kKyiu Obeduiapra ralianaiurad cys
caphapHHAHT MAKCHMEAT MHKIOPIAPHTA TABCHPH (ooov vttt itinieeneieeneaeianeanans 44

ILY. Apawmer, b.2. Humonor, M.M. Adaypaxmanos
OxaHrapoH Xag3acu Aapénapi OKHMHHHET HKJIHMHIT OMIILIAp
TABCHPHIA Y3FAPHIIIIADH ©.etotitoteeieteaiesesesesessesesasasassesesassesessesessssesassasesassssasssessnas 51

b.®, Xukmartoe, b.P. Panukoe
Cye omMOopaapiHHHT [IHKACTIAHral TYFOHIAPH TaHaCHIard YilHkIapiad okHo
HHMKAIHIAH MAKCHMAI CYB CaphapiHu NHCOOMALL ..ot siscensssssss s 65

ATPODO-MYXHT MOHHTOPHHI'H

ML.A. Ulapanoea, b.2. Humonoe, H.A. Kapumos

TomkeHT maxpu aTMocfepa XarocH cH(PATHHHHT 3aMOHABHIT Y3rapuummapm ........ 77
XOTHPA BA OBHJIEHJIAP

baxtuép llapaduaannornu Kagnpos — 70 Emaal ..o 85

lamuna Jvurpresta CTapoBaToBa XOTHPacHTa
(TaBaIyIHHUHE 75 HHUIHIN) OaFHIIUTAHALH . ot snssssississssoissssnsssnssssnssas 87




I'mapomereoposorust Ba arpo-MyXUT MOHUTOPUHIH Ne 1, 2024

YIK: 556.552

CYB OMBOPJAPHHHHI" ITHKACT/TAHTAH TYFOHJIAPH TAHACHIATH
YHHKJAAPJAH OKUB UYHKAJHTI'AH MAKCHMAJL CYB CAPDJIAPHHH
XHCOBJIALL

b.®. XHKMATOB', B.P. PATIHKOB**

"(DBB AkanemuscH Xysypuaarn @ykapo MyxohazacH HHCTHTYTH
> Mupso Viyroex nomunarn Yadexueton Munauii yvaupepenrers, barkamol_rapigovi@mail.ru

Annomayun, Magora mypan vagcadrapda Kypunzan Ve omoopiapi mysosiapunume maiud eqa
MEXHOZEN  OMIGLIGR  Mabeupuod  WEKacmaanny  eapadéainn vpeannta ga vy ghaskyiodda
yoducatapui OeasIosun acocll oMWLIapHN aRRiae Macaratapuea Gazuinancan. lveaneder, wda
npogheccop 10 M Jenticosuune wazapuii Endauverapuaa maansal Xoida, WuRachiiaHiitg wamuxcactda
Ve oMOopIapN MVEORIAPN  Mandacida Yocur Gyrcad  Vhetapdan  okul wuKadisan MakcuMan ove
capr,ﬁ?apum.' HCODTAUHUNS AMATHI Uhodanapu Mascus IMuIzan.

Kaawm cyzaap: cve ombopu, myeon, maduuil oMul, MexHOIeH oML, WHKACHAanuud, Vi,
Makcuman cve capdg, amatun ugodarap, xucoiitaud.

Kupuu.  [yué amanuéruga  kagumiad, Japénap cye  pecypoiapiad  OKWIIoHA
(bﬂﬁnaﬂﬂl-mur MAKCATHIA, CVB m{ﬁup:mpu KYPHITAH. ‘;’Tran XX ACPHUHT HKKHHYH APMHIA
HAXOH MamlakaTiapHia cve omOoprapuHd  0aprno ATHII HOUIApHra  ajnoxuiaa 3sTudop
KapaTuiaad. Xo3upra kyuaa Oy Gopagary muumap sHana #ajnan cypsarnapia onud SopuiMokia.
AuHa my cyeE oMmMOOprapHHH OEIIMKACT Ra CAMAPANH SKCTUIVATALINA KHIHLI MAaxcyc HAMHii-
TAAKHKOT MILIApH KVIaMHHH XaM KedraidTtupuian tanad kunagun. Hly rydaiinm cys ombopinapu
THAPONOTHK PEAHMH, YIAPHHHT XaB(CHIMHIHHH TABMHHIANI MacalalapHHH YpraHdmra
A B . Apakan [Asakan, 1979, 1987], b.b.borocnosckuii | borocnoeckuii, 1960], C.JL.Benapos Ba
K.H /Aeakonoe [Benapor, [leaxkonos, 1976], MHM.Marapsun  [Marapiun,  2003],
K.K.2nenewreiin  [Daensmreiin, 2014] kadn  TanuEmm  oauMnap  ¥3  awTHDOpIApHHA
KapaTraniap.

KHIUIOK XiKamurn cyropMa JeXKOHUHIHKKA acOCIaHraH aphil MHHTAKATAp/a, XyCyca,
V30eKkHCTOH WapOHTHIA, CVB oMOOpIapuHHHT VpHu Oeknécamp. Xo3upri kyHaa Yabexkucroma,
cenxoHanap Ounan Kyumd xucobnaranna, 60 man opTHK CyB OMOOpNAapH MaBkyl. YIapHHHT
ruaponorik pesnMu E.M. Bunuaeesa [ Bunuaeesa, 1975], 3.C.Cupmuboesa |Cupnudoesa, 1984],
AM.Hukurun [Hukurun, 1991), [JLILAMGaes sa DX Xpkmaros [Aiirbaes, Xukmaros, 2013] sa
Oomkanap ToMoHHIaH Yprawwarad. Maskyp xamma roxopuia acnatud VTHITAH TaTKMKOTIApIa
acocHii  9pTHOOP CyB  OMOOPIAPUHHHT THIAPONOTHK pPeAMMHHH  Ypramdmra Ba  yiaplaad
HETHCOIHETHHHT TYPIH TAPMOKIAPHIA TYPIH Makcalapia camapatd Qo amaHui Macalanapura
Kapatiarad. bHpOK, FOKOpHIa THITa OJHHTAH TaIKHKOTIapaa cys oMDOpaapH TYFOHMAPHHHHT
TYP/IM OMHIUTAP TALCHPHIA IHKACTIAHNIIN HATHRACKH 1A pVid Depanurad (paskylio/1a BasHATIap Ba
YIAPHHHT OKHOATIAPH TATKHKOTHHIAPHHHT YTHOOPHIAH YeT1a KoTaH.

Hmmuar maxkcaan sa sasudanapu. Maskyp MakoTanHHT acocHii MakcaaH cve
[]MGUPHHPH TF’F(‘.II-IJIHPHI-IHHF TaDHUI Ba TeXHOIeH OMHIIIADR TAbCHPHIA IHHKACTIAHHINH Bd
OYHHHT HATH/KACH/A YIAPHHHT TAHACHIA X0cHA O¥nraH Yilnknapaad okud uMKaanral MakcHMan
cys capduiapuun XucobnawHunr aMaiuil ndoganapuan nuwnad yukuad ubopar.

Ymdy MakcaaHn aManra onMpHIN YOYH TAIKHKOTIA Kyitnaarn sazudanap Oenrinanim:
1) cyurru jinmapna ayué mMamiakariapuia cye oMObopiaapd TYFOHIAPHHHHT [THKACT/IAHHILIH

* Macwyn mvanand: barkamol rapigovi@mail ru, Ten,: +998 91 164-05-04
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HaTH:Kacuaa pyit Oepran odartiap XakMIarn MablIyMOTIApHH TYNIANI Ba YIAPHH TaxJIHA
K, 2) raddind oadm HOOM JeHHCcOBHHHD Hasapuid EHIAIIYBIAPHIA TAMHIAH X014,
IHKACTIAHHII HATHMXAcHIa CcyB omOopnapw TVFOHIApH TaHacHaa Xocwn OVnran Vitmmap
Vrgamuapuii daxonai; 3) TVFOHIap TaHacHIard YAMKIapiad okKWD YMKAIHrad MakcHMal CyB
capdapuin xpcobnamHuar amamnit ndoganapuin nmnad HuKHL,

AcocHii HATHAKANAD Ba YJAAPHHHI MyXoxkamacH. OxXHpru iivmtapaa IyHEHHHT TYPIH
Mamiakatinapuia cys oMmOopiaapu TVFOHIAPMHMHT TaOMMA EKM TeXHoreH Kenud 4HKULIN
OMHJITIAP TABCHPHIA TMHKCTIAHWIIN Te3-Ted Ky3arniaMmokaa. Ymdy canOuil xomarra tascup
ITYBYH OMHIIAPHH, TVIIAHTAH MablIyMOTIap TaxXIWUIApH HaTKAlapura TasHran XoJia,
KYHHIATH YUTA TYPYXTa aXPaTHIll MyMKHH.

1. Tyronnapauur TadHHH (THAPOIOTHE, ME0I0THE) OMHILIAP TABCHPH,IA ITHKACTIAHHILIH.

2. Tyrounapuuur TexHored (MHCOH (AOIMATH TabCHPH Ounan ODOFIMK) OMHILIAP
TABCHPHIA IHKACTIAHHIIH,

3. TV¥rounapuuar xapOuit-cHECHI TaxaHaIap TaBCHPHIA ITHKACTIAHHIIN.

Cye omOopnapu TYFOHIAPH IMHKACTIAHHWIINTA OHO KENaauraH, KKOpHIa caHad yTuaran
OMMHJIIAPHUHT TALCHPHHH Vprauum Ba O0axolall anoxXiia Ba Maxcyc TaAKMKOTIApHH amManra
(JUJI{PIiUIHH Tanao AITAOH. ].LI}' XOJIaTHH }{,HC(JEPFH. {muﬁ, M}’HMM[H—II{HI‘ I-IHH,H,EI,H]'} M}I'J{HMHHFH HH
KVpCaTHIl  Makcaamia, Kyiuna IyHEHHHT TYPIH  MaMIAKATIAPHIATH CyR  ombopiapH
TVFOHJIAPMHUHET  IIHUKACTIAHMIIY  HaTHKacuaa pyi  Oepran  odartmap, yiap  KelTHpra
Tanodaraap Ba sapaprap Xakuaa KHCKaua TVXTanud YT 1o3uM 1ed xucodnaiivus (1-wansan).,
I-neaosan
T¥ronmapn IMHKACTJIAHHIIN HATHARACHIA TEXHOreH odaraap KylaTuaran
CYB oMOOpJIAPH XAaKHIa MALJAYMOT [XuKkmaTos, Panukos, 3unes, 2023]

Tadauna 1

Ceegenns 0 BOAOXPAaHKIHILAX, rjie HADII0AeHbl TEXHOTeHHbIE KATACTPOdbLI B pe3yibTaTe

NoBpe&IeHHs HX II0THH | XukmaTor, Panukos, 3nsen, 2023]

Table 1

Information about reservoirs where man-made disasters have been observed as a result of

damage to their dams [Khikmatov, Rapikov, Zivayev, 2023|

5 Dornana-
Cye HAapé, HHIITA Cyn Ogar Texnoren odar KenTHPTaH
T.p. Y Mamnakar CYR CHFHMH, | Ky3aTHI-
OMOOPH TOMIMHPHAITAH 3 o i TAMOPAT B 33|
P manbau ﬁnﬂn KM raH fiun ba pap
2000 1aH OPTHE OAM XAI0K
I |Baiinor Hrannua Baiinor 1961 0,169 1963 Giran, kynnad ogavmap
DomNaHacH3 Konram
Poccun 29 padap onam xanok O¥nran,
2 | Tupnan {bowkmp- | Tupnan 1966 4.9 1964 786 nadap onam SomnmaHacHs
JHETOH KOIaH
T35 nathap onam xanok OVIran,
3 ﬁf““u' Pocena Enncei 1963 313 2009 MH;!JJEKHT 50 mnpuo. Pg-ﬁ:[
VIHEHCKDE . .
H’!KSTHEDRHH 3apap:ﬁ KYpraf
- 35 KMIIH Xanok OvIram,
4 k:{;:}f Koaorucron 'gﬂﬂ' 2004 0,042 2010 yil-#odinap, kVnpHEIap
WHEACTIAHIAH
200 mpar ogam DOWNAHACHS
5 | Oposnrmn ARI Perep 1969 4.3 207 KOITAH, 103 MHETIa0 ogaMaap
IRAKYAIIHA KHIHHT AN
120 munT opam DoManacHs
6 | Mryanro Komymiona | Kayka 2010 9,2 2018 KOJITaH, Xaaok GVnradmap
KAKHIA MABIYMOT AVE
. Pacwmuil masnymoTiapra k¥pa,
7 | Capaota Yaberueron | Cupaapé 2017 0,930 2020 6 wHim xanok oyaran, Oup
KHIIH Genapak ikonran
A2 Ta axonw Aumam
8 | Kaxorka VipanHa JHenp 1956 18,1 2023 Manziniaard 3600 1aH opTHE
YH-0H CVB OCTHIA KOITAH
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IOkopyaa KYpHO YHMKWIraH CyB OMOOpJapH opacHIa CyB CHFHMHHMHT KHYMKINTH
oyiinua Kozorucronaarn Kusun-Aram (V=42 mun. M), Mranusigaru Baitnor (V=169 M. M)
cyr omOopnapu anoxuaa axpanud typaau. Baiinor cyB omGopuuuHr Kypuamimn 1961 iunna
AKYHUTa eTKaswiMO, wy Humuuar y3uaa doiiananumra tonmupiirad. Opagan HKKH i
yrmacaan, aHukporn 1963 imnuun 9 okraOpuaa yHHHr TYFOHHAA VIMPHIHII Ky3aTHIITaH.
Hatuxana, ymby danokar 103 Oeprannaan cyHr, 15 nakuka numaa TyFoHaaH Kyiinaa, Baiinot
JapécH coxuulapu/a skoitamran, OMp Heuwra axoim nyHkriapu cys ocruaa konaau. Cys
oMOOpH TYFOHHMHHMHT VYIIpHAHIUH OKHOaTHaa Kenud YMKKAH CYB TOMIKHHHM KENTHpraH odar
tyaiizm 2000 nan opTuk ogam xanok 6yuran (1-pacm).

S L
I-pacm. Baiinor cys omGopu 1¥ronnia oparuunr donvianmimm (4ania) Ba akyun (Yuraa),
1963 iina (Mraams)

Puc. 1. Hauano (cieBa) karacrpodnl Ha Tele INIOTHHBI BojloXpannanma Baiinor n
eé KoHeuHbIH pesyabTaTt (cnipasa), 1963 roa (Mranus)

Fig. 1. The beginning (left) of the disaster on the body of the Vainot reservoir dam and its
final result (right), 1963 (Italy)

[Okopunarn kadbu Bokea 1994 #imn 7 asryctaa bomkupancronnusar (Poccus)
benopeukuit Tymannaa takpopnaurad. Uy kynu Oy epaaru Tupisn cys oMOOpH TYFOHHHHHT
Oup Kuemmaa ynupwimm pyii Oepaam Ba cyB TOWKMHM to3ara kemaan. Odar nartmmxacuaa,
TYPTTa axoau NMyHKTHHH CyB Oocaau, my epnapaaru 85 Ta Typap-koil OuHonapu OyTyHiai
Baitpon OVnaau. DHr €MoHM, CcyB TOWIKMHH oKuOaruaa 29 kuum xanok Oyiran, 786 kuium
Oommanacu3 KoJiraH.

Casno-Ilymwenckoe I'Cuxa 2009 imnuuur 17 aBryct KyHH TEXHOI€H XaJOKaT COAMp
oynaqn. Ymby texsoren odar oxkubarnaa 75 kumM Xanok OVIraH, ruapo3neKTpoCTaHIMA
OMHONAPH Ba yJapaard sKuxosjap, acbod-yckyHamapra MM 3apap eTkasuirad. Xajiokar
okubaruna Caano-llymenckoe ['Cna snextp suepruscn muuiad yukapum 1¥xtad Koaras.
Aapus okuOarnapu ['DCra Tyramran XyAyUIapHHHT 9KOJOTHK Ba3sHMATHIA, MHHTAKAHHHT
WIKTUMOMIA Ba HKTHCO/IHIT coxanapura yra auuuil canduit Tabeup k¥pcaTras.

Kozoructon Pecnydnmkacuunuur Onmaora obnactuaarn Kusun-Aram cyB omOopw
Tyrouuaa 2010 iinnuunr 11 maprugan 12 maprra yrap kewacH ynupunuin 103 oepau. bynra
Kusznmn-Aram  jgapécu  Xap3acwjaa KHII  JaBOMMIQ TYIUIAHIAH KOP KOIUIAMHHHMHI  XaBO
XapOpaTHHUHI KYTapHJIMIIH HATHXKAcHIA ’Kajaa cypbariapia 3pHIIH XamIa YHHHI YCTHra
€kKaH kana émrupnap cabad Oyuran. Harmkana 35 kuum xXanok 6ynub, Oup Kanwa ojamiap
JIOM-/1apakCcH3 HYKONTaH, yi-Koitnapuiaad axpanrad, Oup cy3 Oumnan aiitranaa, my Xyayula
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AWAHAWIaH olamiap KyJla KatTa MOAaMH Tanodar Ba MabHaBMH 3apap Kypranaap. Asoxuia
Tabkupiam no3umin, Kuznwi-Arau cys oMGOPHHUHT cyB cHFUMH Gop-it¥rn 42 man. M® 6Yimo,
KypHIHInH aaBom staérrad Poryn cyB omGopura uucbatan 320 mapra kuunkaup!

AKIIunar Kanmupopuus wraruaarn Sananummra 230 M 6yaran Oposuian TVFOHHIA
2017 iinn 9 deBpanga ynupuamin kys3atunrad. Bynra cys omOopuun tynampanuran ®erep
napécu xapsacuaa OYanbG Vrran Kywid EFMHrapuuiMk acocuii caba® Oyiaran. OpamnapHu
oarzan Kyrkapuil Makcaiaujga cyB OoMOOpPH TabCHp 30HACH/A Ba YHIA AKMH Xyly/Ulapia
amaiiaurad 200 MUHT KHIIK Te3/1a dBakyaius Kuauarad. Tomkun okubaTnia MuHriad Typap-
#KoH OMHONApH, KYNpHukaap, Hyuiap Ba OOlIKa KOMMYHHMKALMA WOXo0u4anapH KuIUi 3apap
Kypras.

KonymOusuuur Mryanro cys omOopH Ba ruaposnektpoctanumscn 2010 iinnna
(poiiganannmra ronmmpuirad. Cys oM00pu TYFOHHM, OpajaH Xed KaHua BaKT YTMac/JaH,
2018 iinn 7 wmait kyHu ynupwind, yHnad okn® umkaauran Kayka napécuaa cyB TOIIKHHH
Kysaruiarad. TOWKHHHMHI TabCHP 30HAcCHJaH 6.5 MHHIJIAH OPTHK OJaM Te3la IBaKyauus
KuauHaan. bynaan Tamkapu OMp Heuwrta Kynpukiap, iiyinap Ba 0Oomka KOMMYHHKAaIHS
BOCHTANApH KMAAui 3apap kVpran, 120 muHrra skusH ogamiap, yillapuHH CcyB OOCHILH
okubaruaa, Oommnanacn3 konraH. by Bokeara, KeHMHYAIMK aHHKIAHHUIMYA, CYB OoMOOpH
TYFOHHHM KYPHII )KapaéHu/ia iy KYHHIran TEXHOIOTHK XaTonap cadad 6yiraH.

Capnoba cys ombopu Cupaapé sunosti Xyayauiaa, Cupaapé, Kuszax BuIosT/IapH Xama
kyman  Kozorucron  PecnyOsmkacuumnar  Typkucron  obnmact Kerrucoii  paitonuaarn
CYFOpHIaJHran epiap CyB TabMHHOTHHU AXINHIALN MakcaaMaa Kypwiran. YHuur aambacuian
2020 #imn 1 mait kyau coar 05:55 nan Gonwnad cye cu3ud unka Sonuaian. YHUHT MHKJIOPH CEKYH]L
caitun karranama 6opud, Oy Xonar 1amba 1eBopHIa KaTTa yIHpWIHIIra oMo kenaau (2-pacm).

Byryurn xynra xenu® Cappoba cys oMOOpH TYFOHMHHHI lIMKAcTIaHuiuura cabad
OVnran omuinap Xakwna Ttypawva ¢ukpaap maexkya. Kyiimaa coxa MyraxaccHcnapH Ba
Takpubaiu onumiap ToMoHMAaH wirapu cypwiran, Capaoda cys oMOOpH TYFOHHMHHHI
muKacTianummra cabad Oynran TaxmueMit ommiiap TVFpucHiaa 0ab3HM  MabayMmMoTiap
KEeATHpUITaH (2-k&ajasai).

SR

=)

HOxopu dvegp. Bepxnu 6:e¢. Hi:g bef | Kyiu ovep. Huscnuit ovegh. Lower bef

2-pacm. Capoda cys ombopu namdacuaarn rexuoren odar, 2020 iinn 1 maii

Puc. 2. Texnorennasn karacrpoda na resie qamont Capaadnnckoro BO0Xpanninina,
1 man 2020 rona

Fig. 2. Man-made disaster on the body of the dam of the Sardaba Reservoir, May 1, 2020
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2-ncadedan
Capnoba cys ombopn 1aMOACHHHHT IMHKACTIAHHIIATA cabad ¥ aran TaxXMHHRE oMB/LIAp
Tadanna 2
[peanoaaraemere pakropsl nospemaenn famdel CaparaduucKoro BOJOXPAHKIHINA
Table 2
Supposed factors of damage to the Sardaba Reservoir dam

T.p. Cadad OV/1ran TaxXMHHHIE OMHIIAD

2020 #imn 1 maii KyHH y30K 1aBOM 3TraH 0axopr atMocdiepa éFHHIAPH HATHKACHIA CYR
OanaHcH I{HPHM EHCMHHHHIT UP'I'HI.I.IH.

Cye om00pH1a cyB carxuHu Mebepuil auminannm carxuaa (MIAC) yiok myiar vouad
TYPHITHIIIH,

Capnoba cye omOopHaa 3aMOHABHI  OTOXTAHTHPHII KYpHIMATADH Ba CeHCOp
MOCIAMAIapH KabH TeXHHK KYPHIMaIapHi AOPHI 3THILTA Y/ITYPHIMATAHIHTH.

Cys omOopH JambacH y30K BakT JasoMu/ia, TaHaddyenap Onian Kypuiranm xam ViMprimi
cababmapuaan Oupu OV MymemH,  Kypumamniarn - tanadgycnap  cababmm  1VroH
ACROpIAPHHHHAT  AedopMaiinsg kapaéunapi OMp TeKHCIA Ba V3apo XaMOoXadr Tapsaa
KeuMaraH. AHHKTAHHIIHYA, TVFOHHUHT YIMPHITaH KHCMH OXHPrH DOCKHYIAPa KYPHWITaH.

Cye omOopn 1aMOaCHHHHT 3HT OXHpHAA Dapno »THaraH (O6-NHKET) KHCMHIa TYNPOKHH
CYB ¥TKasMaHIWraH, 3SHYIAIITHPHII MaKcaauaa DamapuInmM a1o3uM OVnrad wubdanam
HULTAPH  KYPWIHIL  TAWIKWIOTH TOMOHWJaH Oenrwinanrad  tanabnap  japasacuia
DaskapuaMarad ga Gomkanap.

HamOa gepopujarn  VOMpHAKHLI  HAaTHAKACHIA  03ara  Keiral TOWKWH, pacMuii
mabnymoTnapra kypa, 10 Ta maxanna dykaponap fimruaura, 23 Ta axonm NYHKTIapHra,
xyanyanapaard 4711 ta Typap sa 277 Ta HoTypap #oi o0bekTnapura tanodar KeaTHpran Xam/a
30 718 rexrap skuH maiiionnapura sapap erkatrad. Towkuuaan tanador kypran 4351 ta
xoHanoHnapHuHr 2570 TacH ApokcHs Xoara kenrad, 1781 Tacw kWemas zapapnanrad. Yoy
ohar oNTH KHIIMHHHT XaéTura 3oMuH DViIrad, Oup kuim dejapak Hykonrad (3-saasan).

V3abekncTon PecnyGmukacn  llpesnienTn Ba XyKyMaTH TOMOHWIAH TE3NHK OHIaH
KVPUITaH 4opa-Taidupiap HATHAACHLA 3apapiap KOIUIAHTaH, ax0OIura sHrH vil-#oiinap KypHo
OepHnraH, KHCKa My/U1aT/1a Mazkyp odar TabeHp 30HACH 14 Xa€T ¥3 M3IMra TYILITaH.

Cys  omDopnapu  TYFOHJIapHHHHT  XapOwWii-cHécHil  Taxauimap — HaTHRAcHIA
wukacTnanumnra Juenp gapéewaa 1956 fmnpa gypuaud, doljaiaduinra TONMHPHITaH
YVipaunagarn Kaxorka cys oMDopH €pKHH MHCOITH.

Cys curimu 18,1 km® ra Tenr 6¥aran ywdy yikan cys oMGopunHur Tvronn 2023 iiun
6 monna noprnarunaad, Coaup OFaran ¢y tomkuHn oxkmbatiaa 32 1a HHPHK  axoom
NYHKTIapH — luaxapiap, KHmmokmapaard 3600 man opTHK yil-koimap, Xalk XyEaaurd
00BEKTIIAPH CYB OCTH/IA KONrad (3-pacsm).

Hazapwii-MeTo10/10THK acocaap Ba yjaapuuur myxokamacu, Cye omGopnapu TVFoHH
TAHACH/1A CYB OKHMH Ba DOLIKA OMWJUIAD TALCHPHIA Xocul OVnaauran Vilnknap Viqamiapiauar
KATTATAIND DOPHIIH HKApaEHH Ba, IHT MYXHMH, ylapjiaH OKHO YMKaauraH cyB caphiapHHH,
allHMKCa, YIAPHHHT  MAaKCHMal KHAMATIAPHHH  XHCODIall MacanainapH TOFIH  XYIyanap
rujponoruacHia Hueharan kaM Yprauwiran Myamsonapiad oupr xpcobnanaam. Jacrnab, yby
Macana Kenmd UMKHIIH MY3THKIap daomuati Ownan  GOFMHMK  OVITaH KVimap  MHCOMHIA
A Juropuenko [Jurosdenko, 1964, JLA Jomrywms [HJonryiosnm, 1973], HO.bB.Bunorpasos
[Bunorpanos, 1977], C.M.dneiimman [@aeiinman, 1978], C.C.KyOpymro [Kybpymko, 1978],
I".E.I'nazeipun [ naseipis, 2008] Ba GoluKanapHHHT TaIKHKOTIAPHIA KVPHO YHKHIITAH.
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J-xcadean

Capaoda cys ombopn 1aMOACHHHHT NIHKACTIAHWINH HATHAACKH1A pYii Hepraun odar
KeJTHPraH MoUTHii Ba MabLHABHI 3apapaap kViaaMu (XHKMATOBR Ba DOWIK., 2023)

Tabauna 3

O0BEM MaTEPHATBLHOTO H MOPAJNLHOT0 YINEPOOB, HAHECEHHBIX B Pe3yJbTaTe NOBPeKIeHH
Jamisl CapladHHCKOT0 BOA0OXPAHNIHINA [XHKMATOB | ap., 2023]

Table 3

The volume of material and moral damage caused as a result of damage to the dams of the

Sardaba Reservoir [Khikmatov et al., 2023]

Japapnanuin

T'p- coxXanapu

Moaauii Ba MabHaBHH 3apapaap KyaMu

HMucounap
XAETH

Pacmuil mawnymotiapra kipa, doskua okudatniaa 6 wmmm (2 wadap
aén, 4 nadap spkax) xanoxk OVaraw, Oup kMM Oenapak HYKOITaH.
Kymnaman, axonuud xadapaop KHIHII Ba KYTKAPYE HILIApHHH 0XHO
oopum kapaéuuma Munnuii reapauaHuHr 3 Haap XOAHMHHH KYyWId
CVB OKMMH ONIHD Kerran. Ynapaan OHpH KYTKapuiarad, DHpH Xalok
OVuran, ana Gupu Denapak iiykonrad 1ed Tonuiaram.

Kummnok
XYIATHIH

XallpoHoT
JIAMH

Towkun tydaiinn Capnoda, Mupszaobon sa OKONTHH TYMaHIaPHHHHT
#aMu 32381 rextap sSkuu wmaiinonnapu Ttanador kypran. Ilyanan
549 rexrapn axoJHHHHr ToMopka eprapuaup. Towknuga 19592 rekrap
ep MaiIoHWAa KHIUIOK X{MamTurd SKHHIAPH CYB OCTHIA KOIHO,
tanaor kiypran, 108 Ta Qepmep Ba DOIIKA KHIIOK X{AaIHTH
KopxoHanapuuuur 16525 rexrap epu  sapapnanran.  lynunrae,
9734 rexrap unrnt, 6821 rextap fanna, 231 rektap caG3apoT IKHHIAPH,
1095 rexrap nonus, 14 rexrap kaprowmka, 154 rexrap dor sa 83 rexrap
O0F Opanapura SKHIraH cad3aroT IKHHIAPH CYB OCTHIA KOMHG, APOKCH3
XOJIATTa KeAraH.

Pomua oxubarnaa 31719 Tta yii xaiisounapw iiVkoaran Oyamb,
ymapHuHr 13685 Tacw #iMpuk Ba Maiila mWIOXIH KOopaMonap, oTiap,
17752 tacu nappanja sa 282 tacu Dowka xalponnapaup. THPHE Xonaa
tomuarad 5160 Ta iimpuk Ba madza woxan kopamon, 5143 ot i3
sranapura kaiitapuwirad. TomkMHZa 6 MHHITA AKHH Yil XaiiBOHIApH
HOOY 1 OYIran.

AXO0IH Amanm
HOHIapK

Odar 10 Ta maxamna dykaponap uruumM, 23 Ta axond NYHKTH,
xyayanapaard 4711 ta typap ra 277 Ta HoTypap #oii o0keKTIapHra 3apap
erkazran. Tomkuuaan tanadgor kypran 4351 ta xouagouuuur 2570 Tack
ApoKcH3 Xonra Kenrad, 1781 Tacura KMCcMaH 3apapiiaHraH.

Jarnar
5 'raj_uxmm'mapu
Bd M}faccacanap

Tomkun oxudaTuaa 8 ta Gonanap dorvacwk, 16 ta maktad, 7 Ta THOOHET
Myaccacacd, | Ta womnesx, 7 Ta KabpucToH, 3 Ta mackua, 13 Ta
pecnyOIHKa axaMHATHIATH KYOpHk, 52 kM yiyHaukaarn dyn, 1 Tta
AeXKOH 0030pH, 282 Ta TandMPKOPINK CYOBEKTH 3apapIaHTaH.

Vauuunr wivuil $aoausaTuaa Maskyp Macanara anoxuaa ystuGop Kaparrad oauM —

FO.M . Jlenncor [lenncor, 2010] kaiin 20 VTrannaex, apénap oKHMH HYIHHH TVCHO KyiiTaH
KYYKHIIAp, cypHIManap, Kylamanap, mwy dyn Ouman xXocdn O¥nran TVronnap xamia TVCHEIap
CVB OKHMH TahCHPHIA CEKHH-aCcTa HOBHITHD 5{}pmlm EKH 5}-’ #wapaéH KHCKa CI'J}"[;‘.IC:-]T}'L}], Ay A
KATTa TE3MHEIA pyi OepHIIH MyMKHH. AHHKPOFH, Kyamapia TVIIAHTaH CYB OKHMH TabCHPHIA
TYFOHHHHI FOBH/IHILIM #KapaéHu OMp Heua MHHYTAaH OMp Heda cyTKarada JaBoM 3THIIH MYMKHH.
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3-pacm. Iuenp aapécuaarn Kaxoska cys ombopuia rexnoren odar,
2023 iina 6 mons (Ykpanua)

Puc. 3. Texnorennas karacrpoda na Kaxosckom Bojoxpanuinine ua pexe Juenp,
6 wrons 2023 rona (Ykpauna)

Fig. 3. Man-made disaster at the Kakhovka reservoir on the Dnieper River,
June 6, 2023 (Ukraine)

Yoy xapaéuun Oaradenn Ypranmmra unk 6op FO.M. [lenucor [[denncos, 2010] xasm
atrad. bynra 1964 iinaaunr 24 anpeanaa 3apaduion napécuauur ToxukncTon Pecnydankacu
Xyayauaars Ainuii kuootornaan 1 kM rokopuaa Ekn Camapkany waxpuian 140 kv mwapkia ror
énbarpu cypuwind, napé iyanmuu TYcnb Kyiinmm oxkubatuaa maknnasa Gommaran kyn cabad
Oyuiran. 3apaduon napécu y3amuaa naiino Oyna Oouwtaran Kyagard CyB caTXH KyHHra
3-5 M nan kyrapuna 60pub, YHHHI KyiH KHCMM/IArH axo/Iu NYyHKTIapura, Kynpukiap Ba 0ouka
oObeKTIIapra KaTTa XaB() cosa Gomiaras.

Bynaii twapouaa k¥iuia tyinanrad cysHu Kyitn Obed Tomon Gesapap yrkasud wobopuuiiex
yTa HO3MK Macana KyHaatanr 0yimb xonran. Ymly macananuur wkoOMit Xan stuiammmaa daon
KaTHalIral KyNryHa oAMMIap Ba MyTaxaccuciap Karopuaa yiua iiwwiapaa ¢l oaMM caHaira
HO.M._/lenncoBuuHr xam xuccacu karra OVaran [ Xukmaros, Panukos, 3usies, 2023 ].

Keiinnyaank, spHu opagad 40 imnap yrrawgan cyur, adukporu, 2010 iimnna
npodeccop KO.M.Jlenucos ymly MacalaHuHr e4HMHHM Ha3apuil skuxarian Tyiaa-rykuc acocnad
oepan. Kyitnaa Typau kenud SMKHIUTH KYJU1ap TYFOHJIAPHHHHT CYB OKMMIIApH TahCHPHJ1A XOCH
Kwiran Viluknapu yiadamnapu Ba yiaapaan oku0 yraauran cys capdiapHHd XuUcoOnallHHHT
HOM. Jlenncor [Jlenucor, 2010] Taxmud »1ran ycynmuu cyB OMOOPHHHMHI IIMKACTIAHTAH
TYFOHJIAPH YYYH TaJ0HK 3TaMH3.

MacananuHr MOXMSTHIA TYIHK TYIYHHO eTHIN Ba YHHHI' €4MMHHH TOIMII MAaKCa/IM/a,
10.M./lenncoBra Moc Xona, Kyiuaard 6enaruaaniapii KHpHTaMH3:

Z — IIMKACTIAHTaH CyB oMOOpPHM TYFOHM TaHacHaa TYPJIH OMWIIAP TabCHPHIA XOCHI
Oyaran VUK XUCOO ropu3OHTANMHUHT OallaHUTHIH, M;

t — Xxuco0 BaKTH, MHHYT EKH CEKYHL;

P(z,t) — cys omOopu TYFOHHM TaHacHaarH YiMK KYHIQIaHT KCCHMHHHHI XHCOO
FOPU3OHTAJIH Z JaH Kyiii1a 5Koiiiamran KHCMHHMHT OHMIi t BAKTIarH 103acH, M;

zg(t)- cys 103acu OYitnya VIHK KCHIIMIHHUAT ORMI E BaKTAarH GananUIHry, M;

z4,(t) — ¥iuk Kyiin yerapacunuur onuii t BakTaaru Gananuiur, M;

zzp(t)— arap VituK 1oKkopu ToMonan 6epk, ssbHH CyB OKUMH TVFOH TaHacuuu Epud yrran

Oyiica, VHUK IOKOPH YerapacHHHHI OHHIi T BaKTAArd OalaH Uiy, M;
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s

}{p{z, t) — VAMKHMHT XucOD TOPM3OHTANM Z JaH KyHWIa KOHIALIIAH KYHIauaHr
KECHMHHHHT OHHIl T BAKTIATH NEPHMETPH, M]

Bp(z,t) — VilMKHHHT Z XHCOO TOpH3OHTANMIAH KyHHIa Woillaliran oHuil t BaKTiaru
KCHITIHMTH, M.

FOkopuaa kabyn kMiaHHran Geirmiamnapra acocnanaurad 0yincak, TVFOH TAHACHA CYB
OKMMH TABCHPHIA XOCH! OV Ianurad VilHKHHHT KeHIITHIM Kyiinaary ndgoga Ounan annuiianajin:

Bp(z,t) = Z, (1)

Hemak, wokopuaa 0aéu >Triaraniapiad KVpaaud Typudaukd, Tabuatia KyiHaard HEKH
X0mat OVIHIIH MyMKHH:

1) z2p(£) = zp(t) wapru Dakapuaranaa, VMK HOKOPH TOMOHH, SbHH Tena KHCMM/IAH
ouyHK OVnagu, Oy Xonar TYFOH [JCBOPH — TaHACH IOKOPH KHCMHIaH [IHKacTIaHraHza
KY3ATHITAH;

2) 25p(t) < zg(t) waprn Gamapuirania sca VUK OKOPH TOMOH1aH Depk OViaau, AbHH
CVB OKHMH TYFOH TaHACHHH Epud VTaan Ba VAHK TYFOHHHHT TaHACHAa XOcHI OViaau.

Kyiinaa macananu, gactnad, OMpHMHYM Xonar, sbHH VMK HKOPH TOMOHWIAH O4HEK
DVran xonat yaya kVpHD ankamuz. Yoy xonartia Viduknan oduii ¢ aktia okud Vraérrad cyve
capihpi Qp(t) Kyitnnarn annuk wHTerpan 6unan xucobnanaam:

Zp (t)
Q,(0) = f B, (2t) - [20 (z5() — D] -dz. (2

Zpit)
Oxuprn  wdoganu, woxopugard (1) wdonanm xucodra onran xonga, Kyiuaara
KYPHHHIIA E3HI1 MYMKHH!

Zg (£)
Ip 05
Q, () = - [20 (25() =) - dz. 3)
Z,plt)
Yindy (3) ndonann kuesaap oFiinua materpaniad, Kyviingarn ndoaara sra 0VnaMms:
Zg (&)
g P (z,t)
Qp (t) = f ‘F C—dz. 4
250 2 Jzg(t) —z )
1P

Hapbataarn GOCKHUIA MACATAHW MKKHHYH, SBHH Z,p(t) < zg(t) mapru Gamapuiran
X01ar yayH k¥pud unkamui, HOkopuaa kaiin stuiranuiex, ywdy wapt damapuiarannia, YiHk
FOKOPH TOMOHHIaH 0epK, ABhHH CYB OKHMH TYFOH TaHacuMHW €pud yrram O¥namm. Maskyp
xonataa Vitnkaan okud yramuran cye caphu @, (t)Hn xucobnam yuyH W0KOPHIA KeNTHPHITAH
(2) Ba (4) mipomanapmarm aHWK MHTETPATHHHT HOKOpH wderapacHHm moganordn Zg(t)mn
KO.M. [lenncor [[lenncor, 2010) tapcuscu 0¥iinda Zo5(t) ra anmaimHpHIn T03HM,

HOxkopuaa 0aén srwarannapra xXynoca kuiand aiitranga, (4) wdopann cye ombopiapu
TYFOHM Tanacula Xocun Oynran  yiuknapian okud  yranwran cys  caphu @, (f)um
XHCOONaIHUHT 3HT Kynai ymymuii uiponacy cuparnaa kabym KHIHIT MYMKHH,

Ywdy ndona épaamuaa onuil t BakTaard VilHK KVHIANAHT KeCHMHHHHT to3ack P(z, 1)
arap Tyrpu  TyprOypuak  maknwia  Oynca, VMK kewrourd Zg(f)uu DanaHUTHKKa
KymaiiTHparanara  Tedr Oynagn. By aca, VHHUKHHUHT Kyiin Zyp(t) Xxamaa wokopH Zap(t)
HerapatapHHHHT  OaNaHUMEIapH  XaMaa VHHK KVHIAIaHr kecuMHHHHT 1o3acu  [P(z,t)]
XaKHaarn MopdoMeTpHE MabIyMOTIAPHH XHcoDra oiran xouia, VHMKIaH okud Vraauran cye
cappu Qp (t)nu xucobnam HMKOHHHH Depau,

Hkopuaa KenTHpHITads MaslyMOTIap Ba VIAPHHHT TAXJIHIIAPHTa TAAHTAH X014,
XyJaoca VpHuIa KyHuIaruaapHu Kaia 3THim MyMKHH.

1. Xoaupru kyHna VaGekucrousa, cenxoHanap Oounan kymmbd Xmcobnaranna 60 naw
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OPTHEK CYB OMOOpIApH IKCIyaTalna KHIHHAH, YaapHuHr Gapuacnia Kypuiran TYFOHTIapHUHT
TYPIH TaDHUI, TeXHored Ba DOLIKA OMMUILIAD TALCHPHIA WHKACTIAHKMII XaBdu Masay1. Oxupru
innnapaa  ymby omuamap kartopura xapOwi-cuécnmii Taxamanap xam  kyumnan.  Kopwi
2023 jimnmpuar 6 monxna Kaxopka IT'29C  tVromuHuMHr xapduil  xapakarnap oxudaTiia
VIHPHAHIIH TY(AnH K3ara Kenrad sa3uar OyHra EpKHH MHCOILTHP.

2. Cys  omOopiapH  TYFOHNAPHHMHT  IIMKACTIAHMINM,  aKkcapuar  XoJuapia,
FUAPOMETEOPONOIHE  waponTiap Ouwinad dornmkaup. Cappoba cys ombopu  gamMOacHHMUHT
2020 #mmauAr 1 Mail KyHHZA MIMKACTIAHMIHTA V30K J4BoM 3TraH Oaxopru atmocdepa
Erunaapu, cys OanaHcH KUPHM KHCMHHHHT OPTHINH, cyB oMOOpHIa CYB CaTXHHH MebEpHil
ausnanum - carxuga (MO YIOK  MYJUIAT ymnaﬁ TYPHIIHILIH, Jamba JIEBOPHHHHT
MYCTAXKaMIHTHHA OSITHI0BYH Ba DOLUKA KATOp oMHIIap cabad OViraH.

3. Cye omDopnapu TVFOHIAPH IMKACTIAHHIIHHHUHET OMJIHHH  OOWII y4yH, OMpPHHYM
HARDATAA, VIAPHH SKCIUTYATAIIHA KHIHIOI TApTHO-KOMIANAPHTA TYIA aMal KHIHIL JI03HM.
Alymnanan, xap kanaail pasHAaTaa xam, cye omOopHiard cys catxmun MJICna ysok ynad
TypHITa iyn kyiimacnuk tanab orunamu. lynumaraer, Xosmpru KyHma QyHEHHHT aidpHM
MHHTaKanapHia kysathiaadrran xapOuii-cuécuii Taxamanapod xucodra onmb, T¥rommap
HA30PATHHH HHAA Ky4aHTHPHII Makcaara MyBOhHEIMP.

4. Cyr omOopnapH TYFOHmapu TaHacuaa XocHn OVnraH VilMKIapMHMHT KVHIAnaHr
KecHMu ozanapuuy xucobnamuuur KOM Jenucos ToMoHMIaH Takiud srunrad wdonanapu
KYpuG wHKMAan Ba VAMKIap KYHIamnaHr KecHMIapH o3anapuHu xucobnam  mdomanapu
VAUKHHHT YCTKH KUcMH oudk (z_2P (1) = z B (1)) sa énuk z_2P (t)<z_B (1) xonatnap yuyH
AHMEITAHTH.

5. Vitukuuur Ky Z,p(t) xamaa wKopH Z,p(t) derapanapuauuar SanaHUIHKIAPH XaMa
VHHK KVHIATAHT KeCHMHHHHT 13ack [P(z,t)] xakuaarn MophoMeTpHK MabIyMOTIap acocHia
ViHEIaH oKHO yTaguran cye capdu @p (t)un xucobnam ndoaack TaABCHA THIIH,

Munnarnopunank. Myamnudnap yvinby wiMHE Maxkonanu Taiiépnam skapaguuma V3
EpaaMu Ba WIMHIL MacnaxariapHid asMarad yerosiapura, ssymuaian, Mupso Yioyrbek nomugaru
Vabexucron Mummmnit  yuusepentern  Kypykamk  rumponormsicn  kadenpacu  mpodeccop-
YKATYBUMIapHTa Xamaa YsGekucron PemyOmukacn dPaBkynonna pasuaTiap pasupaurd Pykapo
MyX0hazacH MHCTHTYTHHHHI €TAKYH OJHMIAPHIA YITAPHHHHT 49YKYP MHHHATIOPYHIHKIAPHHH
H3XO0p ATaInIap.

Myaanuwdaap xuccacn. B, XHKMATOB: MeTONONOrHY, MaKOIA FOUCH, OJMHIAH
HATHRANAPHHHAT TaxJIHIH, MAKOIa MaTHHHH €311, Makonan pacvuinamwTpym. b.P. Panukos:
MABIYMOTIAPHH TYIUIALL, MabAyYMOTAapHH KaiiTa HINIam, THIPOIOTHK XHCOOIALLUIapHH
Oamapuil, OIMHIEH  HATHARATAPHHUHD  TAXJHIH, MAKOMA  MATHHHH  @3MIL,  MAKOJIAHH
pacmuitnamrupunr. Myannudaap kynéaManuar Hampra Taiépaanral IMakIHHE VEHO YaKIHIap
BA Y3 POIHIHKIAPHHN OHILAUPHIap.
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PACYET MAKCUMAJIBHBIX PACXO/10B BO/1bl, MPOTEKAIOIIUX
YEPE3 [IPOPAH HA TEJIE NOBPEKIEHHBIX IIOTHH BOJOXPAHWUTHILI

B.®. XHKMATOB', 5.P. PATIHKOB?

' HHCTHTYT rpask1aHcKoi 3amuTel npH Axkanemun MYUC
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Ammmaqu. Cmames ROCERN{EHa HIVHEHU Rpoljecoos HDEFEMdEHHH NACINH ﬁ'ﬂdﬂxpﬂHliTHH’f
JRAGANENGSG RAIHOYENNE Mod  BANANUEN  CCMECMIBENIBIY 1 MEXHOZENNEIX l."bﬂxﬂfﬂpﬂﬁ, 0 THaENCE
(-’F?p{-’li}f-’.ﬁfi-fu!ﬂ OO Qbﬂxﬂfﬂpf?ﬁ, GOLFTBIEAI N DJFITHX ‘TPEHHH‘J'GI}HMX aerenun.  Ha  ocnose
meapemuyeckux npednocaior npogeccopa FOM Jenucosa, pexovendosans npakmuseckue ghopnin
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st Pﬂ'{."ﬂ'émﬂ MAKCUMATRNOS0 pac:m{ia sodhni, GhIERarijeass w3 Rppopand, Gﬁpﬂiﬂﬁ'ﬂﬁiﬂﬁfﬂﬁ'ﬂ & meae
FLUTENTIN B ff(?{jﬂxpﬂ"”-'ﬂfufﬂ 6 peIvibiname Frfﬂ‘;pﬂ.wﬂe’mm.

Kuarwoyessie ciroen: sodoxpaniiiitge, nIOmMuHa, eomecmaechusii (hakxmop, mexnosennmit chaxmop,
ROBPENCOSHNE, NPOPaH, MAKCUMATEHBT PAcyod eodel, RParmuyeckue Qopuie, pacuém.

CALCULATION OF MAXIMUM WATER FLOWS FLOWING THROUGH THE
OPENING ON THE BODY OF DAMAGED RESERVOIR DAMS

B.F. KHIKMATOV!, B.R. RAPIKOV?

' Civil Protection Institute at the Academy of the Ministry of Emergency Situations
* National University of Uzbekistan named after Mirzo Ulugbek, barkamol rapiqov@mail.ru

Annotation. The article is devoted to the study of the processes of damage to reservoir dams for
various purposes under the influence of natwral and man-made factors, to the identification of the main
factors causing these extreme phenomena. Based on the theovetical premises of Professor Yu. M. Denisov,
practical formulas are recommended for calculating the maximum flow of water flowing from holes
formed in the bodies of reservoir dams as a result of damage.

Keywords: reservoir, dam, natural factor, man-made factor, damage, breach, maximum water
How, practical formula, caleulation.
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