I'HIPOMETEOPOJIOI Ml WJIMHIA-TAIKMKOT HHCTUTYTH
XY3YPUJATY HIMHI JAPAKAJIAP BEPYBYM
DSc.27/30.12.2019.Gr.47.01 PAKAMJIA WJIMW KEHT AL

V3BEKUCTOH MIWIJIMM YHUBEPCUTETHU

PAXMOHOB KOMNJIKOH PA/I"KABOBHNY

WKJAM V3T APHAIIN IAPOUTHIA TOF JAPEJAPH MYAJLTTAK
OKW3UKJAPH OKUMH BA VJAP XAB3AJIAPUJIAH TYNPOK -
TPYHTJIAP IOBAJIMIIH KA JAJITATUHUA BAXOJIAII

11.00.03-Kypykauk ruaposaorusicu. Cys pecypciaapu. I'mapoxkumé

I'EOTI'PA®US ®PAHJIAPU JOKTOPH (DSc)
JUCCEPTALHUSACHU ABTOPE®EPATHU

Towmkent — 2025



YK 556.535.6+556.048

I'eorpadus panaapu noxkropu (DSc)
AuccepTauusicu aBTopedeparn MyH/IapuKacH

OraasJsenue aBropedepara quccepTamuu J0KTopa
reorpaduueckux Hayk (DSc)

Contents of dissertation abstract of doctor
of geografical sciences (DSc)

PaxmonoB Komuirikon PagkadoBuu

HNxnum y3rapuiiy mapouTuaa TOF Japelapu Myalulak OKU3UKIApH OKUMH

Ba yJIap XaB3aJIapHaH TyIPOK-TPYHTIAP IOBUJIUILHN KadaUIUTUHU

(G750 ) F: 1 1 1 SO 3

PaxmonoB Komu:xon PagxadoBuu
CTOK B3BEIIEHHBIX HAHOCOB TOPHBIX PEK M OIICHKa MHTCHCUBHOCTH CMbIBA
MMOYBO-TPYHTOB C UX BOAOCOOPOB B YCIIOBUSAX U3MEHCHHS KIIUMATA.........cee.nne.. 29

Raxmonov Komiljon Radjabovich

Suspended sediment runoff of mountain rivers and assessment of the

intensity of soil and soil erosion from their watersheds under conditions

Of Climate ChaNQe. ... 55

JbJIOH KMJIMHIAH MIIAP PYHXaTH
Cnucok Onmy0JTMKOBAHHBIX pad0T
List of published WOFKS........ ..o e, 59



I'HIPOMETEOPOJIOI Ml WJIMHIA-TAIKUKOT HHCTUTYTH
XY3YPUJATY HIMUI JAPAKAJIAP BEPYBYM
DS¢.27/30.12.2019.Gr.47.01 PAKAMJIM UJIMUA KEHT AL

V3BEKUCTOH MIWIJIMM YHUBEPCUTETHU

PAXMOHOB KOMNJIKOH PA/I"KABOBHNY

WKJAM V3TAPHAIIN IAPOUTHIA TOF JAPEJAPH MYAJLTTAK
OKW3UKJAPH OKAMH BA VJAP XAB3AJIAPUJIAH TYIPOK -
TPYHTJIAP IOBAJIMIIHA KA JAJITATUHU BAXOJIAT

11.00.03-KypykJauk ruaposaorusicu. Cys pecypciaapu. I'nagpoxkumé

IT'EOT'PA®US ®PAHJIAPU JOKTOPH (DSc)
JUCCEPTALIUACHU ABTOPE®EPATH

Tomxent — 2025



®an noxropu (DSc) Auccepranusicn Map3ycn Y3oexncron Pecnyéiankacn Onmii Tabanm, gpan Ba
HHHOBANMAIAP Basupauru xysypuaaru OJmit arrecranus komuccusacuaa B2022.4.DSc/Gr47 pakam
OniaH pyiixaTra oJMHIaH.

JIOKTOPJINK AHCCEPTALISICH Y 36eKucTon Mumit YHHUBepCUTEeTH A OaKapuiraH.

Hucceprauus aBropedeparn yuta Twiana (¥30ex, pyc, wuHram3 (pestome)) Wnmuii keHramr
BeO-caxupacu (Www.nigmi.uz) xamma «Ziyonety AXOopoT-TamiuMm TopTamuma (WWww.ziyonet.uz)
KOWUNAIITUPUIITaH.

Namuii macjaxaTum: XukmaToB Pa3anaanH XHKMATOBUY
reorpadus dhaHIapu TOKTOpH, Ipodeccop

Pacmuii onnonenTaap: Mypoaos Ilyxpat OaunjioBu4
TeXHUKa (haHIapu TOKTOpH, Ipodeccop

Pajgukos Baxo6 AcomoBuY
reorpadus ¢paHgapu T0KTOpH, mpodeccop

XoxxamyparoBa Po3a TaxxumypaToBHa
reorpadus dhaHIapu JOKTOPH, JOIEHT

Erakuyn Tamkuior: “TolmKeHT UpPpUralusl Ba KHIULIOK XYKAJUTHHU
MEXAHM3AUMSJIA MYXAHAMCIAPA HHCTUTYTH”
Musinil TAAKUKOT YHMBEPCUTETH

Hucceprauust xumosick ['mapomeTreoposiorus HIAMUN-TAAKUKOT HHCTUTYTU Xy3ypUAaru WIMUN

napaxamap OepyBun DSc.27/30.12.2019.Gr.47.01 pakamiau  Mamwmit  kenrammugar - 2025 fwn

coar % parm maxmucupa 6yam6 yramuw. (Mamsmm: 100052, TomkedTt o,

Bomomsop i#ymu  1-rop kyuacu, 72. Tem: (+998) 712358512, (pakc: (+998) 712371319;
E-mail: info@nigmi.uz).

JlokTopiuk nuccepraiysicy ouiiad [ MapoMeTeoposiorus WIMHR-TaKUKOT HHCTUTYTH WIIMUN-TEXHUK
KyTyOXoHacuga TaHUIIWII MyMKHH (Ne pakamu OwiaH pyiixarra onuaras). Manmsun: 100052,
Tormkenrt 1., bogomsop #yau 1-top kyuacu, 72. Ten.: (+998) 712358512, daxc: (+998) 712371319.

Huccepranus aBropedepatu 2025 Wnm «__ » KYHH TapKaTHIIH.
(2025 #mm «_ » Jaru -paKamiii peectp OaéHHOMACH).

b.M.Xoa1MaT:k0HOB
Wnmwii napaxanap 6epysun Mnmuit
KeHral paucu, r.¢. 1., npodeccop

B.2.Humonon

Wnmuit napaxanap OepyBun
Wnmuii keHram niMui KOTHOH,
T.¢.H., KaTTa WIMHH X0IUM

X.T.9ramo6epauen

Wnmuit gapaxkanap 6epyBau
Wnmuii kedram Komuaari AIMHIA
ceMUuHap paucH, r.¢.1., npodeccop


http://www.nigmi.uz/
http://www.ziyonet.uz/
mailto:info@nigmi.

KHNPUII (pan noxkropu (DSc) AucceEpTanuACHHUHT AHHOTANMUSICH)

Juccepranyus MaB3yCHHUHT 10/13ap0Juru Ba 3apyparu. JKaxoHa keuaétran
uKiuM  wmmy kapaéau  Ep  caiiépacu ruapocdepacu, aifHWKca, gapEnapHUHT
THJIPOJIOTUK PEKUMHU Ba CyB PYCYpCIapHMHMHI MHKAOPH Xamja cudarura TabCup
KypcarmMokaa. HaTmwxkana KyproKYMI Xyayjiap MailJJoOHN KeHraituo, TYMpOKHUHT CYB
TabCUPUJIATU DPO3UACH KydalMOKZA, Napénap CYBUHUHT JIOWKAIUTW WWITaH-UUIra
optu6 Oopmokma. by ©Oopagma BMTuuar bapkapop puBOXIaHWII MakKcaiapu
xucoboTtuaa «Jlapénap CyBUHHUHT I0OKOPH Japa)kafiar JOUKAIUTY OJlaMJlap COFJIMFUTa
Ba SKOTU3MMIIAP XOJATHIa CAIOU TabCUP KYPCATUIIM MyMKUH»' €0 TabKHIJIaHAIM.
CyB spo3usicu, ’bHU Aapénap XaB3ajlapu 103acuja TYNPOK-TPYHTJIAp IOBWIMILIK Ba
JIOMKA OKM3HMKJIAp XOCWI OVJIMIIMHUHT >KaJajlalla€TraHinurd, UKJIUM Y3rapuiiu
mapoutuaa Oy >kapa€HiapHU OapKapOpJIAIITUPUIIHUHT MJIMHUN acoclaHTaH 4opa-
TaAOUpIapuHu OeNruianl, ToF fapénapu MyajulaK OKU3UKIapyu OKUMUHHU OOIIKapuII
yCYyJUIApUHHM SIHa/1a TAKOMWUIAIITHPUIITHU TAKO30 3TMOK/IA.

JyHéna, UKIMM Y3rapuiiy IIapouTUAa, CYB 3pO3MSICH Ba YHUHI MaxCyiH -
napénap MyaJlaK OKU3MKJIAPUHUHT MIAKIUTAHWII KOHYHMSTIIADUHU TAAKHUK STHUIL,
VIAPHUHT THAPOJIOTHMK KYpPCaTKUWIApMHM MHKIOPUM Oaxonaml ycyJUIapHHH
TaKOMWUIAIITHPUII WYHATUIIAIATH TaAKUKOTIApra yCTyBOp aXaMHsT OepUIIMOKIA.
[y makcanma mapénap CyB TYIUIAll MapJIOHJIApU O3ajJapuaaH TYyHPOK-TPYHTIIAp
FOBWJIMILIA MEXaHU3MHUHU TaJAKUK 3THIL, Oy KapaéHHU OENTrMI0OBYM aCOCUM TaOMUI Ba
aHTPONOreH OMWIJIAPHU aHMKJIALIra KapaTWIraH TaAKUKOTJIAap KEHI MUKEcIa OJuo
OopuiIMOKIa. YJIapHUHT HAaTHKaJlapu THAPOTEXHUKA Ba CYB XYKAJIUTH MHIIOOTIIAPH,
KyMmJiana, cyB omOopiaapu, ['DCnap, cyB TakcuMIall TU3UMIIApU, KaHAJUIap Ba OOIIKa
MYXaHJIUCIUK KOMMYHHUKALMsUIADUHU JIOWMXajall, KypuIl Ba YJapHU caMapaiu
JKCIUTyaTalusl KWIMILJAA, LIYHUHTACK, TOFIM XYIAyIJapHUHT €p-CyB Ba CyB-
SHEpreTHKa pecypciliapuiaH OKWJIOHAa (oWJalaHuIl peXaJapuHU HMIUIA0 YUKUIIAA
MYyXHUM XUCOOJIaHAIH.

PecnyOnnkamMusia arpap cOXaHu pUBOXIIAHTUPUII, CYBJIaH (polianaHuII Ba CyB
pecypciapyHi  OOIMIKApHUII THU3UMUHU TaKOMWJUIAIUTUPHIL, MaMJIAKaTUMU3HUHT
TOFOJIIM Ba TOFJIM XyAyJIApUIArd KHYUK Japénap Ba COMIAPHUHT CYB Ba DHEPreTHUKA
pecypcnapuias (oialaHUIl camapaIoOpIUruHU OLIUPHIL, 11y MaKcaada KUYUK CyB
oMOOpJapuHU Kypulll Oyiimya KaTop yopa-Taadupiap amajira OLIUPUInO, MXKoOUid
HATOKAJTapra  OpHIIMIMOKHA.  «Y30ekucton-2030  crpatermsacu»aa  «CyB
pecypcllapuHH TeKall Ba aTpod-MyXUTHU Myxodaza kuiauil. EpmapHu spo3usigan
caKyam...»? Macajalapd YCTyBOp Makcamiaap cudaruaa Oenruiaadrad. Ymoy
MakcayIapHu MyBa@GakUATIN amaira olupHIla, fapénap Xap3ajlapuaa Keyaaurad
CYB 3PO3HSCH Kapa€HUHH YPTraHMIL, YHUHT MaxXCyJH - Japénap MyaulaK OKU3UKIapH
OKUMHUHHUHI XOCHUJI OYJUIIM, yJTapHU TeHe3ucu Oyinua TaxJuil KWIHUII YCYJUTApUHU
TaKOMUJUTAIITUPHUII Macaiajapy MyXUM WIMHHA Ba aMaJiil axaMusT KacO 3Taau.

V36ekucron Pecry6iukacu Ilpesumenturmnr 2019 fimn 17  uiongarn
«Kunuiok xykanurua €p Ba CyB pecypciapujiaH camapainu (oigasaHui 4opa-

! The Sustainable Development Goals Report 2021 y. Il www.unesco.org/water/wwap
2 Y36exncton Pecniy6mukacu IIpesumeHTHHUHET ««Y30ekncTon-2030» cTpateruscu Tyrpucumarru 2023 i
11 cenrsopmaru [1d-158-con ®apmonu. https://Lex.uz
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Tan6upnapu tyrpucumarru [1dD-5742-con, 2020 imn 10 mommarn «Y30eKHCTOH
PecniyOnukacu CyB XyKanmuruHu puBoxiIaHTUpUIIHUHT 2020-2030 #insutapra
MYIDKaIJIaHTaH KOHIETIUACUHU Tacaukiam Tyrpucugantu [1D-6024-con, 2022 iiun
28 smBapmaru «2022-2026 imnmapra MyIDKaIIaHraH SIHTM Y 30€KHCTOHHMHT
TapakKu€T crparermsicu Tyrpucugantu [1D-60-con, 2023 #wmn 13 cenTsOpaaru
««Y36exncTon-2030» cTparermscu Tyrpucu»aarn  11®-158-con  dapmonmapwy,
myHuHraek, 2023 dmn 1 ampenmaru «CyB  pecypenapuiaH  poiganaHum
caMapaJIOpJIMTUHU OIIMpHUIL OYiinya KedukTUpuO OVimaiiauran yopa-tagdoupiap
tyrpucuganru [1K-107-con Kapopu xamuma Maskyp ¢aonusaTra TETHIUIA OOIIKa
MEBEPUM-XYKYKUNA XysoKaTiapaa OenruiaHran BasudaiapHu Oaxkapuiira yuoy
JUCCEPTALIMS UIIIM MyalsiH Japakajia Xu3Mat KUiaju.

TaagKUKOTHUHT pecny0JuKa daun Ba TEeXHOJIOTUSIJIAPHU
PUBOXKJIAHTUPUIIHUHT YCTYBOp HYyHAJMULIApUra MOCJUIH. Maskyp TaJIKUKOT
pecnyOnukana paH Ba TEXHOJIOTUSIAP PUBONKIAHUIIMHUHT V. «KHIIIOK XYKaJIWUry,
OMOTEXHOJIOTHSI, 3KOJIOTHS Ba arpod MyXUT Myxodaszacw» YCTyBOp HyHaIMIIUTA
MyBOQUK OakapHJIraH.

Jlucccepranust MaB3ycH OViHHMYA XOPH/KHI WIMHA-TAIKHKOT/IAP mapxu’.
WkiuM  y3rapuiiy [apouTHIAa TOF Japéiapd XaB3ajapHJiaH TYHpPOK-TPYHTIIAp
IOBIWJIMILIK SKaJaJUIMTUHU MUKJIOpHM OaxoJialll yCyJUIapMHU TaKOMUWJUIAIITHPHUILI,
VIApPHUHT MaxCyjau OynraH npapénap MyalaK OKU3HMKJIAPUHUHI XOCHJ OYIuIl
KOHYHUSITJIAPUHU TAJKUK OJTHUINra KapaTWIraH WIMHUN W3JaHUIUIAD >KaXOHHUHT
eTaK4M WIMHI MapKa3jiapy Ba OJIMH TabJIUM Myaccacaiapu, xymiaaan, Water Science
Center (Konopano, AKII), Cranfield Water Science Institute (bytok bpurtanus), Ben
Gurion University of the Negev (Mcpownn), Wuhan University (Xuroit), University of
Exeter (bytok bpuranwms), University Putra (Manaitzus), University of Potsdam
(I'epmanus), M.B.JlomonocoB nHommmaru MY (Poccus), Poccus [laBmar
rugpomeTeoposiorus yauepcutetu - PIAI'MY (Cankrt-lIleTepOypr) Ba Ooikanapaa
oyid GoprIMOKAa.

Kaxonparm erakum WIMUK Mapkasjnapia Jaapénap Xap3ajlapulaH TYNpOK-
TPYHTJIAp IOBWJIMILM XKapaéHura xamja Aapénap mMyajulak OKU3UKJIAPUHUHT XOCHII
Oynuivra TabOMui OMWUIAPHUHT TahCUPUHU Oaxojalira KapaTWiIraH TaIKUKOTIap
Tyhaiiian KaTop WIMH-aMallnid HaTWxKagapra spuinudirad. XKyMmiaagaH: CyB 3po3HscH
Ba Aapéliap MyallylaKk OKU3UKJIAPUHHUHT XOcwuJsl OYnuiura tydonmap, OVpoHiap Ba
Kywin EFUHJIAPHUHT TabCUPH YpraHwiraH, Aapénap OKH3UKIAPU TPaHYJIOMETPHUK
TapKUOWHUHT Y3rapyiiapy Xamaa yIapHUHT TUAPOTEXHUK MHIIOOTIAp (paomusitura
tabcupu Oaxosanran (Water Science Center, Komopamo); napémap Myaiiak
OKM3WKJIApU OKUMHM MHKJIOPUHUHT WIiapapo TeOpaHUIIN aHWKJIAHTaH, JIOWKa
OKM3WKJIApHUHT y3aHma kyuuinu moxaeinapu sipatuirad (Cranfield Water Science
Institute, byrok bpurtanus); Myainak OKU3UKJIAP KOHIICHTPAIUMSACH Ba CYB OKUMH
MHUKIOPU YpTacuaaru OOFJIUKJIMK CTaTUCTUK OaxoJiaHTaH, Ky3 Ba 0axopru éMrupiap
TabCUPHUJIa XOCHJI OYJIaurad OKU3UKJIap OKUMU MUKIOpU Kuécuit 6axosnanran (Ben

3 Jluccepranus mas3ycu 6yinua Xoprxkuil uamMuii-ragkukoTap mapxu: https://www.hydrology.ru; www.msu.ru;
https://www.unl.edu;  https://www.ined.fr; https://en.wikipedia.org; www. cawater-info.net Ba Oomka manOanap
acocHAa UIIa0 YNKWITaH.
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Gurion University of the Negev, Ucpown), napénap MyamiaKk OKU3UKIapU OKUMHU
XOCWJI OYJIWIIMHUHT MaTEeMaTUK MOJACIJIapH SpaTWiraH, JOWKa OKHU3HKJIap
KOHIICHTPAIUSACH FOKOpH OViraH OKMMIIApHUHT mapénap y3aHu aedopMaimsicura
tabcupu Monemwtamrtupwiran (Wuhan University, Xwuroit), nmapémap Myaiak
OKM3UKJapl OKUMHUHHHI BaKT Ba MaKOH OViiMua y3rapyBUaHimuru OaxoJlaHTaH
(University of Exeter, bytok bputanus), Ham Ba KyproKYII XyAyjiapaara aapéinap
XaB3ajapura €raaurad atMocdepa EFUHIapy TabCUPUAA XOCHIT OYIaural Myasuiak
OKM3MKJIap OKMMHUHHUHT (Qapkiapu Oaxonanran (University Putra, Manaiizus),
KaJajulalllrad 3po3usAra ydparaH Aapéliap XaB3ajlapulia NAKJJIaHAIWraH MyaJllak
OKM3UKJIAp OKWMH JIMHAMUKACU AHUKJIAHTAH, YJIAPHUHT TYNPOK YHYMJIOPJIUTHIa
tabcupu OaxonanraH (University of Potsdam, ['epmanus), mapénap Myaiak
OKU3HKJIapU OKUMHUHHUHI HWJUIapapo y3rapuiiu, Oy >KapaCHHUHI TUAPOJIOTHK Ba
DKOJIOTMK axamusaTd aHukiaanrad (M.B.JlomonocoB wommmarm MJIY, Poccus),
napénap XxaB3ajlapujiaH TyNpOK-TPYHTIap IOBUIUIIM XapuTtanamtupuwirad (PAIMY,
Cankr-IleTepOypr).

JlyHénaru unmMui Mapkasziapa gapénap xap3ajlapuia Kedyaaurad CyB 3pO3HCH,
YHUHT MaxcyJiu — Japénap JoiKa OKU3UKJIApUHUHT XOCWJ OYIWIIM MacallallapuHu
Ypranumira KapatuiraH KyWuaarn yCTyBOp WYHaluIIapAa TaaKUKOTIap OJu0
OopuiIMOKIa: Napénap Xap3ajlapuja CyB SPO3USICHHUHI HAMOEH OYJIUIIW, YHUHT
TaOUMi Ba aHTPOIOIeH OMMIJLIAP TabCUPHUJA KaJAJUIAIMINK Xamja Oy skapaéHHU
OOILIKApUII; TYNPOK-TPYHTJIAp HOBWJIUIIM SKAJaJUIMTUHA MUKIOPUN  OaxoJall
yCYJJIApUHU TAaKOMHWLIAIITUPULL; Japénap MyajUlaK OKU3UKJIApW Ba JIOMKAIUTHHUHT
OayaH VMK 30HAIapu OYinya TaKCUMIIAHUIIIN KOHYHUSITIIAPUHU TaJIKUK STUII; Japénap
MyaJlJlaK OKU3HMKJIapu OKUMUHUHT WHJI JaBOMHJIA OMsiap, CyB pexxuMH (azanapu Ba
MaBCcyMJapapo TAKCUMJIAHUIIM Xamja Huiiapapo TeOpaHUIIMHHM OaxoJiaml; JIoHKa
OKM3UKJAPHUHT THUAPOTEXHUK HWHIIOOTIAp SKCIUIyaTalUsICU PEXKUMUTA TabCUPUHU
Yypranui Ba Oorkanap.

MyaMMOHMHI YPraHWITawJINK Aapaxacu. [lapénap xaB3anapuja KedaauraH
CYB DPO3USICH JKapa€HU Ba YHUHT MaxCyJIH - 1apénap Myaulak OKU3UKJIAPUHUHT XOCHJT
OYNIUIIM KOHYHUSTIAPU TAJIKUKOTIApH Ba yJapHU MUKIOpPUN Oaxosail macajiaiapu
ycTuaa y30K 4yeT sk oaumiapaad R.E.Horton, H.H.Bennett, A.Barat, N.L.Coleman,
J.M.Jansen, R.B.Painter, V.A.Vanoni, W.D.Yellison, J.N.Holeman, W.H.Wisehmeier,
J.Seibert, K.Vercruysse, Y.Alexandrov, J.Laronne, I|.Reid, Z.Cao, Y.Li, Z.Yue,
J.Carter, J.Dominic, T.Francke, S.Werb, E.Sommere Ba 6omkanap, coouk Uttudox Ba
MIX mamnakatinapu onumiiapunan [{.M.A6pamoBuu, b.B.Ilomskos, I'.M.11lamos,
I'.B.Jlonatun, H.M.MakkaBeeB, A.B.Kapaymes, I'.'H.Xmanaaze, M.H.3acnaBckui,
K.C.Ka6anoBa, P.C.Yanos, I'.M.IlIBe6Gc, A.IL[enxoB, B.M.Mo3zxepun kabumap
dbyHIaMeHTal TAAKUKOTIApHU aMmalira OIIWpTaHiap. YJIapHUHT W3JIaHUIUIapU
HaTwxkacuaa Ep 103acHHUHT TypJid MUHTaKaIapyuaa *oilaliran aapénap xap3aiapuaa
KEYaJIUTraH CYB J3PO3USICUHM MUKJIOPUN OaxoJall yCyJlapd TaKOMUJUIAIITHUPUIITAH,
Ma3Kyp kapaéHra Typiu Tabuuil reorpaduk, 11y *)ymiiajgaH, UKJIUMUA OMULTAPHUHT
TabCUpU OaxoJjaHTaH, CYB DJPO3WSACH >KAJAUIMTHHU Aapénap Xap3ajapu Oyiinua
TYPYXJIAIITUPUILI ME30HJIApU HWIUIad YUKWITaH, CyB OMOOpJjapu Kocajdapu Ba
KaHa/UTap Y3aHJIAQpUHUHT JIOMKAa OKHU3MKIap Owiad TYnauO OOpuIl KaJaUTUTHUHU
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Oaxounaii ycysuiapu TaKJIU(Q STUIITaH.

V36eknucToHna MasKyp iyHamMmmarm WK QYHJAMEHTal —TaaKHKOTIAp
B.JLIynen, O.I1Iernosa Ba 6omkanap ToMmoHuAaH oiubd Oopuirad. KelnHuanuk
Ma3kyp wunMuid iyHanumen - A.A.XoHazapoB, X.M.Maxcyaos, HO.H.lBaHoB,
A.P.PacynoB, C.P.Caumoma, 3.C.CupnubaeBa Ba OoIIKajgap pUBOXIIAHTUPTAHIIAP.
X0o3upru KyHJa CyB SpO3USICM Ba MApENapHUHT JIOMKAa OKU3MKJIApU XaKuaaru
tapmuMoT A .H.Hurmaros, @.X XukmaroB, X.K.Tammeros, JI.Il.AiitOacs,
K.P.PaxmonoB, I'.V.Kymaboea Ba Oomka €m oaumiaap TOMOHHMIAH J1aBOM
STTUPUIMOKJIA. By OJMMIIapHUHT TAaIKUKOTJIApU acoCaH CYB 3PO3HSICH Ba YHHUHT
MaxCyiqu - naapéiap MyajulaKk OKHU3UKJIAPUHUHT XOCHJI OVIUIIM MEXaHU3MHHU
ypranumira, 0y xapa¢Hra Typiau TaOUMl Ba aHTPONOTE€H OMMIIAPHUHT TabCUPUHU
OaxoJiamra OarvIlIaHTaH.

KOxopuna canab yTunrad TaIKUKOTIAPHUHT Aespiiu Oapyacuia acocuid yTHOOP
HupuK gapénap Myalak OKU3UKJIApUHU YpraHUIlra Ba yjap XaB3ajlapuaa Keuaaural
CYB 3pO3USICH KaJaJUTMTUHU OaxoJialira KapaTuirad. Maskyp TaIKUKOT U yaapaaH
V36eKrCTOH Ba yHra TYTall TOFIH XyAyIIaplard 1apéliap Xap3ajlapuiaa KedauraH
CYB 2PO3USCH Kapa€HU >KaJaJUTUTU Ba YHUHT MaxCyju OyiaraH Myajulak OKU3HKJIap
OKMMHWHU UKJIMMHUN OMUJUIapra — XaBO XapopaTh Ba MaBCYMHU EruHiIapra OOFJIMK
xoJiga 0axoJialm Macanagapura OaruIUIaHTaHJIUTY OWIaH (DapK KUJIaIu.

Juccepraumuss TAAKUKOTUHUHI JUCCEPTANUS O0a:KAPWJITaH OJMHA TabJIUM
MYacCACACMHMHI WIMMA-TAIKUKOT HIUIAPU pekajapu OwiaH OOFJIMKJIMIH.
Maskyp auccepTalis MMM Y36eKMCTOH MUIIH YHUBEPCHTETH WIMHI TaIKHKOT
unuiapu pexacuHuHr OT-06-062 — «Opoin aeHrusu gapénapu Myauiak OKU3UKIapH
XOCHJI OVJIMINM KOHYHUSITIIADUHU YJIAPHUA XMCOOJAIl Ba MPOTHO3MAII yCYJUIAPUHU
TaKOMUJUTAIITHPHII MaKcaauaa Tankuk dtamn (2007-2011 #it.), OT-D5-13 — «Mxaum
y3rapuiy  ApOMTHAA Y30EKHCTOH Ba YHTAa TyTall XyAy[JIapiard aapénap
TUAPOJIOTUK PEKUMH Ba CYB PECYPCIAPUHUHT MIAKIIJIAHUII KOHYHUSTIAPUHU TaJAKUK
stum»  (2017-2020 #it.) wHommm (yHmameHtan xamma Y30-UHn-2021-89 —
«Y36ekucTOH Ba XHUHIMCTOHHMHI KypFOKYMI Ba SPHM KYPFOKYHJI JAapénapu
XaB3ajgapuia CyB TaKUMJUIMTH Xamia KypFOKUMIIUKKA TYFOHJIAP Ba UKJIUM Y3rapuIlu
TabcupuHu Oaxonam» (2021-2023 i) wmaB3ywaard amaiauil  TagKUKOTIap
Joluxanapu goupacuia oaxapuira.

TaaKHKOTHHHT MaKcaaH Y30eKHCTOH Ba YHIa TyTaIll XyIyUIapard TOF Japénapy
MyaJJlaK OKM3WKJIQPUHUHT XOCWJ OYNHINU >KapaéHUHU WKIMMUANA OMUJUIapra OOFIMK
XOJIJIa YpraHuiil Ba UKJIMM Y3rapuilii MapouTHIa yiaap XaB3alapuaaH TYIPOK-TPyHTIap
FOBMJIMIIH KaJAJTUTHHA 0aXoJiall yCyJUTapUHN TAKOMUJUIAIIITUPHUIIIAH HOOpaT.

TaagKuKOTHUHT Basudasapu:

TOF Mapénapu XaB3aJapUHUHT THIPOMETEOPOJIOTUK YPraHUITaHIUTHHI Oaxoanl
Ba TasiHY THJIPOJIOTHK Ba METEOPOJIOTUK Ky3aTHUII MyHKTIAPUHU TaHJIAII;

napénap Myaljiak OKM3UKIapy OKUMU MUKIOPHUI KYpcaTKUWIapUHUA 0axoJiall Ba
ylIapHUHT OallaHIJIMK 30HajIapura OOFJIMK XOJIard Y3rapuiiapuHi aHUKJIAIIL,

napénap Myajjlak OKU3UKJIapyu OKUMU OWJIaH UKJIMMHN OMUJIIAp Opacujiaru Ky
Xa/yi OOFJaHUIUIAPHU CTATUCTUK OaxoJialll Ba YJIAPHUHT HOPMaJUIAIITHPHUITaH
perpeccus TeHrjaaMajJapuHU TY3HIII,
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napénap Myajulak OKM3MKJIapH OKUMUHUHI XOCHJI OYJIuIIUra Typjid WUKJIUMHMA
OMWJUTAp — MaBCyMHi armocdepa EFMHIApM Ba XaBO XAPOPATHHHUHI KYIITaH
XHUCCAIApUHU OaxoJIall;

napénap XxaB3ajgapuJaH TYIPOK-TPYHTIIAP IOBUJINIIUHUHT UKJIUMUKA Ba HKJIAMUM -
MOP(}OTOTHK MOJEIITAPUHNA TAKOMUJUTAIITUPHILL

napémap  xaB3ajapuJaH — TYNPOK-TPyHTJIAp  IOBWIMIIMHHUHT  paKaMIHu
xapuTanapuau 3aMoHaBul ['AT TexHONOrMsAIapuHu KyJIIal acocuaa sipaTUIl.

TaKMKOTHHHT 06beKTH cudatnaa Y36eKnCTOH Ba YHTA TYTall XyIyAiapaard
napénap Ba yJIapHUHT MyaJUIaK OKA3UKJIApU OKUMU OJIMHTaH.

TagKUKOTHUHT NpeaMeTH UKJINM Y3rapuiii apouTHAa TOF AapEiapyu MyaljiaK
OKHU3HKJIapU XOCHJI OVIIHINMY Kapa€HUHU TAJAKUK STUII Ba yiIap XaB3aJapuaaH TyNpoK-
IPYHTJIAp IOBUIMIINHYI U()OJATOBYUM T'MIPOJIOTHUK KATTATMKIAPHU MUKAOPUI Oaxosanl
yCYJUTApUHU TaKOMWJUIAIITUPHUIIIAH HOOpAaT.

TaagkukoTHUHT ycysaapu. Jluccepranusana reorpaguk yMyMIAIITHPUIL,
KapTorpaduk, THAPOJIOTHK YXIIAIUIMK, 3XTUMOJUIAD Ha3apuscH Ba MaTEeMaTHK
CTaTUCTHKA, THAPOJIOTMK XUcOOJanuiap Ba MPOTHO3JAp YCYJIapUAaH, IIyHUHTIEK,
napénap MyaJlak OKU3HMKJIapyu OWJlaH MKJIMMHA OMMIIIIAp Opacujard Kyn Xamid
OOFJaHMIIJIADHU  CTAaTUCTUK  Oaxonamjga  OOBEKTHMB  TEHIVIAIITUPUIN  Ba
HOpPMAJTAIITUPUII YCYIUAAH, TYNPOK-TPYHTJIAP FOBUJIMIIN XapUTAJapUHU TYy3UIIIA
sca reorpaduk axoopor Tuzumiapu - ['AT texHonorustapuauar MaplnfoPro,
ArcGISPro crangapt gactypiapunan dhoigaiaHuiras.

TagKMKOTHUHT WIMMIA SIHTWJINIM KyHugaruiapaad uoopar:

V36eKnCTOH TOF Hapémapd Myamiak OKH3HKIAPH OKHMH KypCATKHUIapH —
novikanuk (p, r/m), okusukiap capdu (R, kr/cex) Ba xaxxmu (Wgr, TOHHA), IOBHIIUIIT
Moy (Mg, T/KM?- KT HUHT MEBEPUH KMAMATIapy aHUKJIAHTaH;

napénap Myallak OKM3UKIApU OKMMH OmiaH mereoponoruk omummap (t, °C;
X, MM) opacuiary Kym xaaiu OorfaHuiuiap GU3NK-CTaTUCTUK OaXO0JIaHTaH, YIApHUHT
HOPMAJJTAIITUPUIITAH PErpeccus TeHIVIaMallapy UIIIA0 YUKUIITaH;

TYHUHUII MaHOalapu Typauda OViaran napénap Myaulak OKM3UKJIapU XOCHII
OYIUIIMHUHT UKJIMMUN Ba UKTUMUH-MOP(OJIOrUK MOJEIIapH TAKOMUIIAIITUPUIITaH;

TOF Japélapu XaB3ajapHiaH EMFUp, SpUTaH KOpP Ba MY3JIMK CYBJIapU XHCOOHUTa
FOBUJIUII MOAYJIU TypJid OajaH/JIMK 30HAIapU YUYYH MUKJIOpUIN OaxoJlaHTaH;

V36eKkncToH Ba yHTa TyTam Xyayuapiard Japénap Xap3aJapuaaH TYIPOK-
ITPYHTIAp HOBWIMIIMHUHT pakamuin Xaputanapu ['AT  TexHOJIOTUsIapUHUHT
MapIinfoPro, ArcGISPro ctanmapt AacTypiapiHH KyJIIail acoCH1a sIpaTHIITaH.

TaagKMKOTHUHT aMaJIuii HATUKAJAPH Kyiuaaruiapaad noopar:

TOF napélapu Myajlak OKU3UKJIApH OKUMUHUHT XOCWJI Oynuinura Tabumii Ba
AHTPOIIOTEH OMUJUIAP TAHCUPUHH CTATUCTUK 0aX0JIalll yCYIN TAKOMUJUIAIITUPHIITAH;

napénap Myajak OKM3UKJIAPUHUHT XOCHIT OVIIHMINNTA UKJIUMUAN OMUJUIAP — XaBO
XxapopaTi Ba aTMoc(epa EFMHJIAPUHUHT KYIITaH XHccalapu 0axoJjaHTaH, yJapHUHT
napénap TYHUHMII MaHOamapura Kypa y3rapuiiapy aHUKJIaHTaH;

IOBUJIMII MOYJIM OmilaH Aapénap xap3ajgapu ypraua OajdaHIJIMIY Ba CYB TYTUIAII
MaiJIOHJIapu opacuiaru OOFJIAHUIUIAPHUHT pErpeccHs TeHrIaManapy Ty3uiraH;

napénap Xap3aJapUHUHT TYpJiM OalaHIJIMK 30HAJAPUAAH TYHPOK-TPYHTIAP
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IOBWJIMILIMHUA MUKAOPHUI 0axoJialll ycysuiapyu TaKOMUAJUTAIITUPUIITaH;

TUAPOJIOTUK PEXUMHU YpraHwiIMaran napénap XaB3allapuJaH TYyHpOK-TPYHTIIAp
IOBWJIMIIN  JKANAJUJIMTUHA ~ MUKAOPUN  OaxXOJallHUHT WKIMMUNA Ba UKJIUMHU-
MOP(OIOTUK MOJIeTUTAPY TAKOMUJUTAIIITUPUIITAH;

napénap xap3ajapuaaH TYNpOK-TPYHTJIap IOBWIMIIMHUHT pakaMiyd XapuTaiapu
I'AT TexHOJIOTMsUTApUHU KYJUIAII ACOCUA SIPATUIITAH.

TagKuKOT HATHKAJAPUHUHT  MIIOHWIMJIMTHM  JUCCepTalus  HIIHAa
V36exucton PecryGmukacu DKONOTUs, aTpo(h-MyXUTHE MyX0(ha3a KHIHII Ba HKIHM
y3rapuilid  BasUpJIUTH  Xy3ypuaaru [‘uapomereoposiorusi Xu3MmMaTH  areHTIUTH
TapMOKJapujia cTaHAapT Tanabiap acocuja amaira OLIMPWIraH yioyamugiap Ba
Ky3aTUIIUIAp  MabJIiyMOTJIapuaaH  Oupiamum  axOopor MaHOaum  cudartuga
doiianaHuITaHINTY, yIapHUHT Y36ekncTon PecryGmukacn CyB XyKalurd Ba
Kunmox xyxanuru BasUpAUKIAPUHUHT MabIyMOTIapu Xamjaa MyajuId(pHUHT jana
TQIKUKOTJIApU MaTepualljiapu OujaH TYJIAUPWITAHIUTH, IIYHUHTJEK, TaIKUKOT
HaTIDKAJIADUHUHT MaB3y JOoUpacuja WiIrapu HbJIOH KWIMHTAH W3JaHUILIap
XyJiocanapu OWJIaH MOCIWUTYM Ba YJIAPHUHT THUIPOMETEOPOJIOTUSI XM3MATU Xamja
Ool1IKa coxajapja aMaauérra »OpUi STUIITAaHIUTH OWIIaH U30XJIaHaIu.

TagKUKOT HATHKAJAPUHUHI WIMHI Ba aMajaMid axamMMATH. TagkKukoT
HaTWKaJapUHUHT UMUK axaMUsTH, UIIIa Japénap Myaulak OKU3UKIApUHUA UKTUMUI
oMuJIapra OOFJIMK X0JIJ1a MUKIOpUM Oaxoaiia KyJJIaHWIraH yCyJulap Ba yJIapHUHT
Hazapuil acociapujaH XamJia TaJKUKOTHUHT acOCHM WIMHHI XyJjocajiapujiaH
Kenakakaa OoIlKa TOFIM XyAyulapaard Aapéiap XaB3aldapulaH TYIpOK-TPyHTIIAp
IOBWJIMIITMHU MUKJOpUH O6axosaniia, Oy xapa€HHU caMapalid OOLIKApHUIIl YCYJUTApUHU
TaKOMUJUIAIITUPHUIIIA, THAPOTEXHUK HHIIOOTIAPHU JIOMUXaail Ounan OOFIuK OViran
WIMHI-yCITyOUid edrMIIapHU UIUTa0 YMKUIga (GovganaHuIl, TyHUHTICK, TaAKUKOT
HATWOKAJIAPUHUHT (PYHJAMEHTAJI TUIPOJIOTHUSHUHT SHTHUIIAH IIAK/UIaHAETraH TOFIU
XyJIyajiap TUIPOJOTUACH WVHAIMIIMHKU SHTM WIMHN-Ha3apui MabliyMOTNap OusiaH
TYIIUPUIIT UMKOHUATIAPY MaBXKY IJTUTH OWJIaH U30XJIaHA IH.

TagKUKOT HATWXKAIAPUHUHT aMaui aXxaMHsITH IIYHIAKK, yjap CyB oMOopiapu,
TUAPOSJEKTPOCTAHIIMSIAP, TUApPOy3eUiap, KaHaulap Ba OOIIKa TUIAPOTEXHUK
WHILIOOTJIADUHM JIOMWXanall, KypuIll Xamja camMapaiu JKCIUTyaTallus KWJIUIIAA,
cyBiaH (OWJaNaHUIIHA Ba CYB pecypciiapyuHu OOUIKAPUIIHMU CaMapayid TallKWI
ATUIITA KAPATWITaH 4opa-Taadupiap pekallapuHu UIUIA0 YUKUIIAA MyXUM WUIMUMN-
amanuii pecypc cudaruaa, MIYHUHTACK, JUCCEPTAIUSIHUHT aCOCHM XyJocallapu Ba
YMYMJIAIITUPWITAH MaTEepUAUIAPUHUHT PECIyOsiiKa OJUN TabJIUM TU3IUMUHUHT
TUAPOMETEOPOJIOTHS COXACcUra TETHMIUIM HYHAIUIUIApU Ba MYyTaXacCUCIUKIIApUJa
VKyB xapa¢Hu cu(aTUHU OMIMPUIITA XU3MAT KWWY OWIaH OeNTuIaHaIn.

TagKMKOT HATHKAJTAPUHMHI KOPUMH KWiIMHMIIM. Tor napémapu Myaluiak
OKHU3HKJIapH Ba yJiap XaB3aJlapujaH TyIPOK-TPYHTIIAP IOBIINIIH KATAUTATHHI UKJIAM
Y3rapuiiy mapouTuaa 0axosall HaTvXajaapy acocuaa:

V36ekucTon ToF napénapu Myasjulak OKW3UKIApU MUKIOPUM KypCaTKU4japu
(p, /m; R, xr/cex; W, ToHHa; MR, T/KM? HHII) Ba yJIapHUHT Japénap XaB3aJapUHHHT
Vpraua OanaHaiukiapura OOFJIMK XOJAa Y3rapuiuiapuHud —OaxoJanuiapuiaaH
V36exucton Pecry6mikacn DKomnorus, aTpod-MyXHTHH MyXo]asza KHITHII Ba HKIAM
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y3rapuilld  BasupIMrd  Xy3ypujaard [HapomeTeoposioruss Xu3MaTh areHTIUrd
(V3mz[p0MeT) tzumusia  “Tuaponoruk  MunHomamap”, “Acocuil THUAPOJOTUK
Kypcatkuuiaap”’ MablyMOTHOMAJApUHM Hampra Taiépnamga ¢oiiaraHuiran
(V36exncron Pecry6mukaci DKOIOTHs, aTpOd-MyXUTHH MyX0(ha3a KHIHIT Ba HKIEM
Y3rapuim Ba3upIIMTH Xy3ypuaard [ HapoMeTeoposioTHsl XWU3MATH areHTJIMTHHUHT
2024 iinn 26 momnaru 01-15/1298-con MasymotHOMacH). Hatnxana Y36ekucToH Ba
yHTa TyTam Xyaymaiapaard jgapémap MyaulaKk — OKM3UKJIApH — MHUKIOPHUH
KYpcaTKuwiapura aHUKJIUK KUPUTUIIHUHT KYIIIMMYa UMKOHUSITIIAPY SIPaTUIITaH;

napénap Myajulak oKu3MKiIapy kypcatkudiapu (R, kr/cex; Mg, T/kM?-#ini) 6u1an
MeTeopostoruk Mukaopiaap (t, °C; X, MM) opacuparu Kyn Xai OOFIaHHILIAPHUHT
perpeccus TeHIIaManapuaal Y30eKiuCToH Pecriy6amkacy DKOIOrus, aTpod-MyXUTHH
Myxo(asza KWIHII Ba UKJIUM Y3rapullld Ba3upiiuru Xysypuaaru ['uapoMereoposorus
XU3MaTU AareHTIIMT TU3UMUAA Japéliap MyaulaKk OKH3UKJIApU  MUKIOpUA
KYPCAaTKUWIAPUHUHI  Ky3aTWITaH KUUMAaTIApUHU  OJKCIEpPTH3aJaH  YTKa3WIIJIa
KymuMya TeKmupyB udonacu cudaruna Qorigananwiran (OKojorus, atpod-
MYXHTHH MyXoda3a KWIWII Ba WKIUM V3Tapuilld Ba3WpIUTH Xy3ypHUAaru
['mapoMeTeopotoTrs Xu3MaTh areHTIMruHUHT 2024 v 26 uronmaaru 01-15/1298-con
MabIyMoTHOMAcH). Hatmkana Tor qapénapu Myaiiak OKH3UKIApH OKUMHU MUKIOPHIA
KYpcaTKAYJIapy UIIOHWIMJIUTHHHI OMIHPUIITHUHT KYTITUMYa UMKOHUSTIIAPH SIPATUIITaH;

napénap XaB3aJlapuaaH TYNPOK-TPYHTIIAP HOBWJIMILIA KaJAJUIMTUHA MUKIOPHUI
Gaxonmanutapugan Y36ekucton Pecry6iukacu Dxonorus, aTpod-MyXUTHH Myxodasa
KWINII Ba UKJIUM Y3rapuilld Ba3UpJIUTH Xy3ypuaaru ['MIpoMeTeoposioTus Xu3MaTu
areHTJIMTH TU3UMHUJIA CYB OMOOPJIADUHUHT JIOMKAa OKU3UKJIAp OujaH TYnuO Oopwiil
KATAUUTUTHHN  OaxoJiaira OuJl THUAPOJOTHK MablyMOTHOMAJapHH Taéprariia
doitnamanmiran (Y36ekucron Pecrnybmmkacu Dxomorus, arpob-MyxuTHH Myxodasa
KWIWII Ba UKJIUM Y3rapuilld Ba3sUPJIUTU Xy3ypuaaru [ UIpoMeTeoposiorusi Xu3MaTu
areHTauruHuHT 2024 tinn 26 urongaru 01-15/1298-con mabirymorHomacH). Hatmkama
Yop6or, Oxanrapon, Tynananr cyB omOopiaapu TyOu a TYTUIaHTaH JIOWKA OKU3UKJIap
Xa)KMUHU Ba YJIapHUHT (OHJaIM CyB CUFMMHHHM TE3KOP AHHWKJIAIIHUHT KyIIMMYa
WMKOHHUSITIIAPH SIPATHIITAH,

gapénap MyallaK OKW3WKJIAPUHHHT XOCHJI OYiuImura MaBcymMuil atmocdepa
SFUHJIapU Ba XAaBO XapOpPaTHHUHT TabCUPH Xamja Aapénap CyBU JIOWKATUTHHHHT
OalaHTMK 30HANApy OVinYa Y3rapuiy XyCyCUSTIApUHA aHUKJIAI HaTWKaJapuIaH
V36exucTon Pecniybnukacu JlaBmar conmuk kKymurtacu Xysypugaru Kamactp
areHTIIMrUHUHT  «Kaprorpadus» wiMuii-unuiadl yukapuil AaBiaT KOPXOHACH
(MY IK)na O’zbekiston Milliy atlasiauar “Yer usti suvlari” 6yamuMugan %ol onaran
“Daryolar suvining loyqaligi. M: 1:5000000” maB3ynu xapuTacuHu Tauépiariia
(dhorimananuaran (S']36CI(I/ICTOH Peciyomukacu Jlapnat ConuMK KYyMHUTAcH Xy3ypHIard
Kamactp arenmmuruaunar 2022 imn 5 pexkadpmaru 08-10898-con mabaymoTHOMAcH).
Hatmxana Tor papénapu CyBU JOMKaIMTMHMHI OalaHUIMK 30Halapu Oyitnua
y3rapuiyd Ba Xap3a MaWJoHJIapu OYyiimya TaKCUMIIAHMIIMHU TE3KOp aHHUKJIAII
WMKOHHMSITH SIpaTHJITaH,

TOF mapéiapu Xap3aJapHHUHT TypJId OaJIaH JIMK 30HAJapHIaH TyIPOK-TPYHTIIAp
roBumim - Momynd (Mg, T/KM? HWJI)HM MUKIOpHMI 0axojaml HaTHKalapuaaH
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V36exucron Pecny6bnmkacu JlaBnar comMK KymuTacH Xy3ypuzarn Kamactp
arentauruauHr «Kaprorpadus» MNMYJIKna O’zbekiston Milliy atlasiaunar “Yer usti
suvlari” oymumunaru “Daryolar havzalaridan tuprog-gruntlar yuvilishi: Chirchiq
daryosi havzasi. M: 1:950000; Ohangaron daryosi havzasi. M: 1:550000; Farg‘ona
vodiysi daryolari havzasi. M: 1:1500000; Qashgadaryo havzasi. M: 1:800000;
Surxondaryo va Sherobod daryolari havzalari. M: 1:1000000” pakamiu XapuTaiapiuHi
Taiiépnamya doinananmiran (Y36exncton Pecryomukacn Jasnatr CONMK KyMHTACH
xy3ypunaru Kagactp arenimruauar 2022 iiun 5 nekadpaaru 08-10898-con
MabliyMOTHOMacH). Hatwmxkana napénap Xap3ajapujia CyB DpO3HICH YTa Kajal
cypaTiap/ia Keyagura VYOKJIapHU TE3KOp aHUKJAII Ba yJIapHU CYB OMOOpIapvHU
Joluxananiia xucoOra OJUMITHUHT KYIIMMYa UMKOHUSTIAPH SIpaTUJITaH.

TagKMKOT HATWKAJAPUHUHI  anpodaumsich. TagKMKOTHUHT  acCOCHM
HaTWkamapu 24 Ta Xankapo Ba 2 Ta pecnyOiauKa MHUKECHJIArd WIMUN-aMauii
amKyMaHJIapaa MyXoKaMajaH YTKa3WITaH.

TaaKuKOT HATHKAJAPUHUHI JIBJOH KHJIMHUIIM. Jluccepranus MaB3ycu
Oyiinua >xamu 43 Ta WIMHUI U, myiaapaad, 1 Ta MoHorpadus (XaMMyauuQIIMKAa),
V36exucron  Pecnybrmmkacu — Omuif  aTTecTanuss — KOMHCCHACH — JOKTOPIHK
IUCCEPTALUSIIAPU ACOCUM WIMUK HATWXKAJIAPUHU YOI ATHUII TABCUA ITraH WIMHUU
Hampaapaa 12 Ta Makoja, KymiaJaH, 5 Ta XOpwKud Ba 7 Ta pecnyOiinka
KypHaIJIapyIa HAIIp KUJIWHTaH.

JuccepTanMsHUHT TY3WIMIIN Ba Xa:kMM. Jluccepranus uim Kupuii, Oemra
000, xynoca, (QoiinanaHwiran anabuériap pyixaTd Ba wuioBajapjaH uOopart.
JucceprauustHUHT XaxMu 179 6eTHH TalTKUIT ATTaH.

JIACCEPTAIIUSIHUHT ACOCUM MASMYHH

Kupnm xucmmupa OaxapwiraH JuccepTalus TaJKUKOTH  MaB3yCHUHUHT
J073apONury, 3apypaTH acocjaHraH, YHUHI Makcaaud Ba Ba3u(aapy aHHUKJIAHTaH,
TaJKUKOT OOBEKTHM Ba NpeaMeThra TaBcu(] OepwiraH, UIYHUHTACK, MaB3yHUHT
pecnyOnukana ¢aH Ba  TEXHOJOTHUSUIADHU  PUBOMIIAHTUPUIIHUHT  YCTYBOP
MYHaIMIUIApUra MOCIUTH KypCaTUITaH, TAAKUKOTHUHT WIMHUN STHTUJIUTH Ba aMaui
HaTWXalapy, yIapHUHT UIIOHWIMIINTH, WIMHIM Ba aMajuil axaMHUsITH o4nb Oepuiras,
HAaTWKATAPHUHT aMalMETra >KOpUM KWIMHUILM, MaB3y JOWpACUa Halp STUJITaH
UIUIAP, AUCCEPTALUSIHUHT TAPKUOUHN TY3WIHILN OYiirua MabIyMOTIap KEITUPUIITaH.

HuccepranussHuHr OUpuHYHM 0004 « MyaMMOHM YPraHMIIHUHT METOAO0JIOTHK
acocjapu, OHpJaM4d THIAPOMETEOPOJIOTMK MAabJYMOTJIAP Ba YJAPHHUHT
TAXJIWJIN» 1e0 HoMJIaHaAU. Y HJa Aapénap XaB3ajapuaaH TYIPOK-TPYHTIAP FOBHINIIH
Ba ynapAaH XOCWI OViaguraH Myajulak OKH3UKJIap OKMUMHMHU TaIKUK ASTHIIHUHT
METOJIOJIOTUK acociiapu 0a€H ATWITAH, TAIKUKOT XYyAYAHUHUHT THAPOMETEOPOIOTHK
HYKTau HazapujaH ypra"wiraniauru Oaxonanrad. lllynunraek, maskyp 6o01a TOF
napénapy CyB Ba MyaJUIaK OKU3UKJIApU OKUMUHU TUAPOJIOTHK Yidall XamI1a yJIapHUHT
XaBp3ajlapyjia amalira OLIMPWIITaH METEOPOJIOTHK Ky3aTHII MabIyMOTIapH TaXJIHII
KWIMHTaH. YJIapHUHT HATWXKajapu acocuja TaJAKUKOTHUHT TasHY THAPOJIOTHK Ba
METEOPOJIOTUK Ky3aTHUII MyHKTJIApU TaHJIAHTaH.
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Huccepranusi MaB3yd JoupacHaard macajanap JAactiad y30K 4YeT DIUIMK
omumimapaan  R.E.Horton, H.H.Bennett, A.Barat, N.L.Coleman, J.M.Jansen,
R.B.Painter, V.A.Vanoni, W.D.Yellison, J.N.Holeman, W.H.Wisehmeier, J.Seibert,
K.Vercruysse, Y.Alexandrov, J.Laronne, I|.Reid, Z.Cao, Y.Li, Z.Yue, J.Carter,
J.Dominic, T.Francke, S.Werb, E.Sommere, cobux Uttudok Ba MJIX mamiiakariapu
omamiapunan  J[.M.A6pamouu, b.B.[lonskos, I'.M.lllamo, I'.B.Jlomarus,
H.1.MakxkageeB, A.B.Kapaymes, I'.H.Xmananze, M.H.3acnasckuii, K.C.KaGanona,
P.C.Yanos, I'.M.IIBe6c, A.Il.JlenkoB, B.M.Mo3xepuHIapHUHT TaaKUKOTIapUIa
KYpHO UMKMIraH. Y30EKHCTOHJAa Ma3Kyp MyaMMO HYHAIMIINIATHd JacTIa0Ku
mananunap  BJLIdynen, B.C.JlanmenkoB, O.ILIernosa, ®.K.Kouepra,
A.A.XoHnazapoB, X.M.Maxcynos, IJ.H.MBanoB, A.P.PacynoB, C.P.Caunosa,
3.C.CupnubaeBa Ba Oomikaiap ToMoHuAaH onuO Oopwirad. KeluHuyanuk ymnap
A.H.HurmatoB, @.X.Xukmaro, b.K.Ilapés, X.K.TammeroB, A.A.Jlubepr,
JI.IT.AitOaeB, A.Apud>kaHoB KabOu oJuMIap TOMOHHUJAH JAaBOM OSTTHUPHUJITaH.
TaakuKOTIA FOKOpHIa HOMJIApHU KEATUPWITaH OJIMMIIAPHUHT CYB 3PO3HSICH Ba Japenap
MyaJUlaK OKHU3MKJIApPUHUHT IMAKIUIAaHUIIM XAaKUJard WIMHA-Ha3apuil Kapanuiapu
(dyHnaMeHTan acoc Ba3u(pacuHu yTara.

Huccepranusiga gapé€nap MyaUlaK OKHU3UKJIApU OKUMHUHHUHT XOCWJI OYIuIm
Macananapu Amynapé Ba Cupaapé xapzagapura aXpaTuiral XoJjia yprauuirad. Yoy
Wupuk pgapénap Xap3ajnapu, Y3 HaBOaruga, TaOuMii reorpauk IIApOUTH Ba
rusiporpadusiCHHA XpucoOra ojiraH XoJifa, KMYMK Xap3ayapra OynmunraH. JKymanaH,
Amynapé xaB3acuaa 3apadiion, Kamkanapé Ba Cypxonaapé knuuk xas3anapu, Cupaapé
xaB3acuga 3ca ®aprona Boamiicu, Yupumk, OxaHrapoH, CaHr3op-30MHUHCYB KHYHUK
XaB3ajapy axparwirad. KHuuk XaB3aJlapHUHT THAPOJIOTUK YPraHWITaHIUTY aloXuaa-
anoxua 6axonanran. Macanan, @aproHa Bojuiicu napénapuaa my KyHra kamgap 230
JaH OPTUK TUAPOJOTUK TMOCTiap (aonusT KypcaTraHJIWTH AaHUKJIAHTaH. Yoy
rugponoctaapHuHr 90 ra sKMHUJa Myasulak OKU3MKJap capdiapu Ky3aTuiraH, €Ku
Uupuuk xaB3acu gapénapuaa Typim wnuiapaa S0 nan 3ué€n, Oxanrapos xas3acuaa 40
ra sSiKuH TUAPOJIOTHK MOCTJIap/ia CYB Ba MyaJlJlaK OKM3UKJIap YCTUIA Ky3aTHUIILIAp OJU0
OopuraH.

Teruumm TaxIuiuiap acocuaa, Japénap Myaulak OKA3UKIapu Ky3atuiaran 80 Tta
TUAPOJIOTHK MOCTIIAP TassHY XMCOO MyHKTJIapu cudaTtuia TaHaad oJuHTraH. Y JapHUHT
39 tacu Amynapé xaB3acura, koirat 41 tacu sca Cupaap€ xaB3acura  TETHUILIUAIAD
(1-xamBan).

TagkukoTaa Xap OUp THAPOJOTHK MOCT Oyiindya napé€ XaB3aCHHUHT MailoHH,
XaB3aHHUHT ypTaua OalaHITUTH, yiIapJa AapEIapHUHT CYB Ba MyaJUIaK OKU3UKJIApUHA
Ky3aTHIl MWJUIapU COHHM AHUKJIAHTaH, NApEIApHUHI ypTada Kyl HWUIMK XamJa
XapaKkTepiii CyB Ba Mya/UlaK OKWU3HWKJIAp capdiapd XuUCOOJaHTaH Ba yJIapHUHT
HaTWXaTapy TaXJ I KUJTUHUO, TETUIIUINA XyJIOcaJIap YHKAPHUIITaH.

1-xanBan
TasiH4 TUAPOJIOTHK MOCTIAp COHMHMHT Xap3ayap OViinua TaKCUMIIAHUIIT
Kysaruu iviuiapu coHu

Q | R

T/p Jlapé xaB3acu N F, km? H, M
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Amynapé xaB3acu
1 [3apaduon 8 25,1 -893 938 -1710 9-57 9-42
2 |Kamkamapé 15 64,1-7900 | 1180-3500 | 27-91 8-81
3 |Cypxonmapé 16 | 55,8-13500 | 1460-2650 | 20-93 20-79
XaB3a Oyiinua 39 | 25,1-13500 | 938 -3500 9-93 8-81
Cupaapé xaB3acu
4 |®aproHa BoAMiicH 9 107 - 58400 | 2420-3480 | 20-105 18 - 83
S5 [Yupuuk 13 | 15,6 -10900 | 1380-3130 | 40-90 21 - 87
6 |Oxanrapon 12 19,0-1290 | 1560 - 2500 9-73 8-59
7 |Canrzop-30MHUHCYB 7 20,4-570 | 1863-2598 | 15-73 11-55
XaB3a Oyiinua 41 | 15,9-58400 | 1380-3480 | 9-105 8 - 87
Xammacu 80 | 15,6 -58400 | 938 -3500 9-105 8 - 87

H30x: N — cuoponozux nocmaap conu, F— cye myniaw mavioonu; H— ypmaua 6aranonux;,  Q
— cy6 capghu; R — myannax oxuzukiap capgu.

JluccepTalvsiTHUHT HMKKHHYM 000M «UKjJauM y3rapuind IIapoOUMTHAA TOF
Aapéaapu Myajiak OKM3MK/JIApU OKUMHHUHT XOCWI OYJIMIIM BA YHH 0€JITHJI0BYH
omuuiap» 7ae06 HomslaHraH. Maskyp 000ma, nactiald, TOF Japénapu Myajliak
OKHU3UKJIapU XOCWJI OYJIUIIMHUHT TaOUUIl Ba aHTPONIOTEH OMUJIJIapU MaB3y JoUpacuia
éputwiran. lllynunaraek, ymoy 6061a TypoK-TPYHTIAp IOBUIUIIMHN 0aXOJalTHIUHT
MaBKyJl yCyJIJIapH Ba yJIapHU TaKOMUJUTAIITUPHUII Macajajgapura aJoXuaa TyXTaauo
VTuirad. BOOHUHT sIKyHUAA Myasllak OKM3UKJIAp KOHIIEHTPAIMSACUHUHT KYPCATKUIH —
napénap CyBHHHUHT JIOMKaJIUTUra yiap XaB3ajapu MOphOMETPHUK KypcaTKuwiapu —
VpTraua OallaHJIMTU Ba MalIOHU XaMJla METCOPOJIOTHMK OMILIAPHUHT TabCUPUHU
Ypranuiura agoxuja YbTHO0p KapaTUIITaH.

TagkukoTaa napénap MyaUlak OKU3UKJIAPUHUHT XOCWJ OViummaa TaOuuii
OMWILIAp, >KyMJaZaH, yJap XaB3aJApUHUHI TEOJIOTUK TY3WJHUIIM Ba penbedu,
reoMopQOJIOTHACH, HUKIUM IIAPOUTH, TYNPOKJIAPU Ba YCUMIIUK KOIUIAMHUHHUHT
axaMuaTH Kypcatul YyTuirad. Yimoly X0JaTHU XUcoOTa oJiraH XoJjja, Juccepranusiaa
napénap  OKM3MKJIAQPUHMHI  XOCWJI  OynMIIdra yiap  XaB3aJapu  HKIUM
KYpCaTKUWIAPUHUHT TabCUPUHU YPTaHMILITa ajJjoXuja dbTUOOp KapaTWwiraH. AWHH
MaiTaa, WIga TOF Japé€napu CyB Ba MyallJlaK OKHM3UKJIApU OKHMMHIa WKJIMMUN
OMWUIAPHUHT TabCUpPU MacaianapuHuHr wik 6op A.M.BoeiikoB, 3.M.Onpnexor,

JLK. JaBeimoB, C.B.Kanecnuk, II.C.Ky3un, A.Il.bypaeiknna, K.C.KabaHoga,
I'.B.Jlomatun, HKO.H.MBanoB, O.Il.Iernmosa, A.Il.JleakoB, A.M.CtenaHoBa Ba
Oomkamap TOMOHMJAaH, KeWnHuanmuk 3ca  A.P.PacymoB, B.M.Mo3xepun,
C.A.AxynnoB, C.P.Caumona, 3.C.CupamboeBa, D.X.XuKMaTOB KaOWIapHHUHT

TaJIKUKOTIIApUAa KYprUO YMKUITAHIUTH KAl STUJITaH.

Tor papé€mapu XaB3aJJApDUHUHI MKJIMM IIAPOUTH DHI AaBBAJIO, YJIAPHUHT
reorpaduk ypHH, penbedu, arMmochepa HUPKYISAUUICH Ba Ky€EIll paguanusicu OuiaH
Oenrunanaau. AtMmocdepa €ruHIapu Ba XaBO XapopaTu Japéiap CyB Ba MyaJulak
OKM3MKJIapU OKMMHUHUHI IIAKUIAHUIIUTA TabCUP KypcaTaauraH acoCUd WKIUMHUN
OMWJUIAPJIaH CaHANAIH. YJIap CyB PO3MSCH BA YHHHI MAaxXCyju - Japénap Myajllak
OKM3MKJIapU OKUMMHHMHI IIAK/UIAHWIIWTA WKKA TOMOHJAMa TabCUp KypcaTaaw.
bupuHunaan, ynap Tabcupuaa TYNPOK KaTJIAMUHUHT EMHUPWIWIIW, SbHU TOF
KUHCIIApU JIEHyJNaUMsCH JKapa€Hu IKanamiammbd, CyB DSpO3UsCUTa MarepHuall
taiiépnanaau. UkkuHungan, ymoy oMHIIap CyB 3pO3UACH MaxCyJlIOTIapuHu Japénap
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Yy3aHU TOMOH CWDKUTYBYHM 10332 OKHMHHHT IIaK/UIAHWIIUAA AaCOCHA OMUII
XUCOOJIaHa M.

FOxopuaa kaiia stunrad sxapac¢HnapauHr mexanusmu ['.B.Jlonatun (Poccusinunr
EBpona xyaynu napénapu) A.IL.bypnukuna (Tepek napécu xap3acu), ['.H.Xmananze
(Apmanncron napénapn) K.C Ka6anosa Ba O.I1.II[ernoBa (Ypra Ocué Tor napénapm),
y30K uet 3yutuk onumiap J.M.Harlin, W.H.Wischmeier, D.D.Smith Ba 6omkamapausr
TaAKUKOTJIIAapUHU XucoOra oJMmaraHja, erapiau Japaxaga ypranwimarad. ly
cababmm, Ma3Kyp TaJAKUKOTIa Ym0y MacajallapHH YpraHUIIra aJoXuiaa YbTHOOp
KapaTHIIn.

2-KaaBall
Tynpok-rpyHTAap OBHIAMHN MORyTH (MR, T/KM? - HiI)HUHT
TYpJIA XHCOO JaBpiIapuiary y3rapuiuiapu
= Kyszaruu iivsuiapu
T/p Japé — Ky3aTun xoinu > | H,m | 1960 fimnrava [1961-1990 | 1991-2020
KM >
fimmmap | MR MR Mg
Awmynapé xaB3acu

1 | Cypxonumapé — XKnmanoB x.x. | 5880 | 1910 [1935-60| 340 355 272
2 | Tynonanr — 3ap4o0 K. 2200 | 2570 [1933-48| 240 401 459
3 | Tynomanr — O6uzapanr a. k. | 3040 | 2270 |1940-60| 289 313 170
4 | lllepkent — XKapocypx K. 268 | 2530 |1956-60| 200 301 342
5 | Canrapnak — Kunr-I'y3ap k. 901 | 2350 [1938-48| 300 302 310
6 | Kamkangapé — Bapransa k. 511 1800 [1938-60| 98 199 89,5

7 | 3apadmion — Jlynynu K. 10200 | 3100 |1930-60| 440 410 -

Cupnapé xaB3acu

8 | Cox — CapukaHja K. 2480 | 3480 |1935-60| 600 871 357

Oxanrapon — Typk K. 1290 | 2370 |1942-56| 99 - -
Oxanrapon — Epromn 1. K. 1110 | 2500 - - 108 73,6

10 | Yupuuk —X0KHUKEHT K. 10900 | 2570 |[1931-60| 290 304 -

11 Yotkon — HopOor K. 7110 | 2600 |1937-60| 140 - -
Yorkon — Xynongoacoit .. | 6580 | 2638 - - 146 141
12 | Oiiraunr — KyWuInmu 1010 | 3010 |1934-46| 27 78,4 132
13 | Unpanma — KyWHIUIIH 103 2700 |1934-38| 1,6 21,7 37,4
14 | MaiinoHTon — KyWHIuImu 471 3130 [1934-46| 38 97.8 151

Hzox: F —xas3a matioonu; H - xaezanune ypmaua 6ananonucu.

NKkrHYM TOMOHJaH, Japénap xap3ajapuaaH TYNPOK-TPYHTJIAp HOBUWJIUILIN
’KaaJUIMTUra Ba OKU3UKJIAPHUHT XOCHJI OYJIMIIUIa aHTPONOTeH OMUJUIAp TabCUPU
XaM HungaH-iiwiara kydaiunO® OopMokma. by xonart, Vpranunaérran mapénap
xap3ajapuaa, yrran XX acpHUHT 2-ipMuJiaH Oouuiad, Xyayauil Uiad 4MKapuiil
MOKMYQJIADUHUHT  JKaJall PUBOXJIAHWINW, TUAPOTEXHHKA HHIIOOTIAPUHUHT
KypWJIMIIM Ba TOFIM XYIAYAJIADHUHT HMKTUCOAUET TAPMOKJIAPUHUHI  TYPJIHU
Makcajjiapuaa V3MaTUPUIWIIN  HaTWKacuaup. YmoOy TaaOupiapHu amanra
olIMpuIIIa gapénap xap3ajlapujaru gapaxrtiap Ba Oyrazopiap KeCWIraH, yJIapHUHT
énbarupnapura UILI0B Oepuiral, YCUMIIMK KorulaMu WYK KunuHrad. Lllynunraex, Oy
xKapa€Hra mgapénmap xaB3alapuaa ypOaHM3AIUSHUHT >KaJaJUlalllyBH, TOF-KOH
CaHOATHHHMHT PUBOKJIAHUIIIH Ba OOIITKA OMUJIIAP XaM TabCHUP KypcaTraH. TaakuKoTa
ymdy OMWUIAPHUHT Japénap MyalaKk OKHU3HKJIAPUHUHT aCOCHM MHKIOPH
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KypcaTKuwiapugaH OUpU — IOBWIMII MOJAYJIMIa TabCUPHU XapakTepid aapénap
MUCOJIM/Ia YpraHuiarad (2->xajaBai).

Tynpok-rpyHTiap oBWIMIIA MOAyau (Mg)HH xucoOjaml MILIapH ydTa XHUCOO
JaBpU YUyH amalira OIIMPWITaH: 1) Myajlak OKM3UKJIAPHUHT IIAKJUIAHUIIN TaOUHiA
mapoutaa keuraH, 1961 iwmnrawa Oynran naBp; 2) mapémap xaB3ajgapuia CyB
oMOOpJIapu, KaHaulap KypPWIMILIHK, IIaXapCo3JMK, TOF-KOH CaHOAaTH, ypOaHW3alus
xapa€Hunapu puBoxJianran 1961-1990 iwminmap; 3) aHTPONOTreH  TabCUP
Oapkapopunamrad 1991-2020 iinnnap. FOBUIUI MOTYIMHUHT Ma3Kyp XUCOO J1aBpiaapu
yUyH aHMUKJIaHTaH KUWMatTiapu ¥3apo COJUIITHPUITAH Ba YJIApHUHT Qapkiapu
acocuia gapé€nap xaB3ajlapuiaH TYNPOK-TPYHTIAD HOBUJIUIIM KaJAJUTATUHUHT
MUKJIOpH Y3rapunuiapu 0axosiaHraH.

Huccepranusina napénap CyBU JOWKATUTMHUHT yJap XaB3aJIApUHUHT YpTrada
OaylaHIMKIapUra OOFJIMK XOJAa Y3rapuiiapd THUAPOJOTHK IMOCTiapia YiI4aHraH
JOWKAJIMK MabJIIyMOTJIApu acocuaa ypraHwirad. GaproHa BOAMKCH JapElapu CyBHU
JOMKAaTUTMHUHT ypTadya kyn Hwumk kuimatiaapu 0,015+1,1 r/n (Kykcys Ba Cox),
Oxanrapos xaB3acu napénapuaa 0,036+0,293 r/n (Oxuacoii Ba ['yiicoit) opanukiiapaa
y3raprad. Jlapénap CyBM JOMKAJIMTMHUHI JHI KaTTa KuMmarimapu Kamkamapé Ba
CypxoHmap€ xaB3ajllapuia Kala OdTwiraH. Maskyp XaB3anap ngapé€napu CyBHU
JOMKAIMTMHUHT Makcuman kurmarinapu 14001700 merp opanukiapmaru yprada
OananmmkiIapra Tyrpu keirad. Jlapémap xapzamapHuHr yprtada Oananjuru 2500
METp/aH OpTraH/a, yjaap CyBUHHUHT JOUKAIUTY KECKUH KaMaiira (1-pacm).

p, /1 a) AMynapé xaB3acu p, /1 6) Cupnapé xaB3acu
’ —— Kamkamgapé 15 daprona Boauiicu
15 — CypxoHmapé 1,0 — OxaHrapoH
1,0 —3apaduron Yupuuk
05 0,5
’ D W
0,0 0,0 :

1000 1500 2000 2500 3000 3500 H, ™ 1350 1850 2350 2850 3350 H,wm
1-pacwm. JlolikanmuKHUHT napénap XaB3aJapuHUHT YpTada OanaHJIuKIapura
OOFIIMK XOJAa Y3rapuiuiapu

TaakukoTna napénap CyBH JOWKAIMTMHUHT METEOPOJIOTUK OMUIUIapra OOFJIMK
X0Ji1a Wuil AaBoMUAa oiiap Oyiinya y3rapuiliy Macanajapu Kypud yukuiarad. bynna
acocuit 9pTHOOP Japénap CyBUHUHT YpTadya OUIUK JJOUKATUTHUTAa XaBO XapopaTu OniaH
aTMocdepa EFMHIAPUHUHT TAbCUPUHH YPTaHUIITa KapaTuirad (2-pacm).

My3auk-Kop cyBiapu xucoowura tyinaaaurad Cox gapécu CyBH JIOWKAIUTUHUHT
9HT KaTTa KuiiMatu utoib onuna (1,79 r/m), kop-my3 cyBiapuan TyinHagurad Hopun
napécuna utonb ornaa (0,50 1/im), Kop cyBiaapunan TyvnHaauran [luckom mapécuma
Mmaii orinaa (0,32 /1), Kop-EMFUpP CyBJIapy XUCOOWTA IIAKIUIAHATUTaH gapénapaa 3ca
MapT-arnpeib oillapujia Ky3aTUJraH.
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p, T/1

==0--Yorkon — XyI0U10ACOMN 1.K. p, T/1 - -®--Yorkon — XyA0110/coH 1.K.
0,5 0,5 Vi y
ST Y/ L Y Ll P A R
0,4 /. (\Vad Vv \\\ 0,4 i o-- .\ v
0,3 ,’ \ 0,3 ! \l
1 V

0,2 m - '{| vii 02 /ﬂ E
0,1 4 ! 1|4 W

' i | RORPSRVI _L o , i, X, &
0,0 o lol-X1® X{-@ X --0-4X-® VI 0.0 oe--- PR, 4 !

-5,0-1,0 3,0 7,0 11,015019,0230 t°C 10,0 30,0 50,0 70,0 90,0 1100 X,MM
2-pacm. HoTKoJI qapécu CyBH JOWKAIMTHTa XaBO XapopaTu Ba arMocdepa
érunnapuauHr Tabeupu (Iluckom MC)

JluccepTaunstHUHT YYUHYM 0001 «Myasuiak OKU3HKJIap OKUMUHMHTI Aapéiap
XaB3AJIAPDUHUHT YpTaya OajJaHIJIMI¥ Ba MAMJIOHU ya4amiiapura OOFJIMKJIUIH
ne6 HomuaHaau. TaAKUKOTHUHT Ma3Kyp 000u mapénap MyallaK OKW3HMKJIApH
OKMMUHUHT OaJlaH[JIMK 30Hajapu Oyin4a Y3rapuiliMHU YPraHWIIgaH OOLUIaHTaH.
CyHr, Tor napénapu xaB3ajlapy 03aJIapuJaH TYIPOK-TPYHTJIAP FOBUWIMILIHN KaAAJIUTH
KypcaTkuuiapu 0a3aBHil Ba >KOPUM UKJIMMUI JTaBpjap y4yH MUKIOpHM OaxoJjiaHTaH.
Xap MKKM XMCOO JaBpu Y4YyH Aapénap CyBUHHUHI JIOMKAJIUTH, IOBUJIMII MOMYJIH,
IOBWIMII KaTJIaMH, 3PO3HOH METp KaOW KypcaTKuujiap XUCOOJIaHraH Ba YJIapHUHT
HaTIKaJlapu TaxJIuid KWIMHraH. boO sKyHHMJa IOBWIMII MOJYJIMHUHI Japénap
XaB3aJapuHUHT YpTaua OanaHUIMKIIapUra Ba CyB TYIUIAll MalJOHIapy Yiyamiapura
OOFJIMKJIUTH CTAaTUCTUK O0aX0JIaHTaH.

Japénap xaB3ajlapuHUHT YypTada OanaHIaury y3rapuiivra MocC paBuilia, Oapua
TaOUKI BJIEMEHTIAp, MabllyM reorpaduk KOHYHUSTIAp acocuaa ysrapuO Oopaau. by
y3rapuuuiap TOFJAM XyaAyJulapaa SKKoOJI HOMOEH Oynul, ynap CyB 3po3usicCU
KapaCHUHUHT KEUMIIMJA Ba Japénap OKU3MKJIAPUHUHI XOCWI OYIuIMiaa Y3 aKkCUHU
tonaau. TankukoTaa gapénap Myamuiak OKU3UKJIapu OKUMU MUKJIOPUHUHT OaiaHJINK
30Hajapy Ba CyB TYIUIAlll MaWJOHJapUra OOFJIMK XojAa y3rapuuuiapy Yupuuk,
Oxanrapon, ®aprona Boauiicu, 3apacdmion, Canrzop, 3omuucyB, Kamkamapé Ba
CypxoHaapé xaB3ajapH Aapéaapu MUCOIHMIA ypranuira (3-pacum).

R, kr/cex A R, xr/cex
60 50
40
40 30
20
20 18 5 8 7

™ 2
242246 25 26 2.6 2,71 3,03 348 H, kv MY & Rrm

3-pacm. PaproHa BoJMiicK XaB3acu Aapénapu Myaiak OKHU3UKIapH capdiapuHUHT
Oanmananuk 30Hanapu (A) Ba xaB3a maiinonnapu (b) 6yiinua y3rapunuiapu

Hucceprammsina napénap Myaiak OKW3MKIapu capdiapu OwumaH  ynap
XaB3aJIApUHUHT ypTada OanaHUIMKIApU Opacujard OOFJAHUIILIAP TYPYXJIAITHPHUII
Wymu Ownan ypranwirad. Myamiak oku3ukiap caphiIapyuHUHT ypTada Ky HHITUK
kuiimMatiapu 1,0 kr/cex raua Oynran gapémap Ba coinap | rypyxra, yHaaH kaTTa
oynran mapénap sca Il rypyxra axparwiran. Xap Oup rypyx Yy4dyH KypcaTHTaH
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y3rapyBumiap opacuaard OOFIaHMIIIIAP CTATUCTUK OaxoJiaHraH (3-xaaBan).

3-kanBai

Hapénap myainak oku3ukiiapu capduiapu (R) Omnan ynap XxaB3aJlappuHUHT YpTadya
oananmmkiapu (Hypr) opacuaary OOFJIaHUIUIAPHUHT CTATUCTUK KYpCaTKUWIApH

T/p Hapé xaB3acu I'ypyxnap N | Perpeccus TeHrIamanapu r=+ or
1 ®daproHa BOAMICH 1 8 |R=0,035-Hyy: - 86,01 0,760 £ 0,117
2 Unpunk 1 9 |[R=0,001-Hypr-1,18 0,724 £ 0,125
2 4 |R=0,014-Hyp. - 17,37 0,544 + 0,319
3 OxaHrapon 1 5 |R=8E-05-Hy - 0,119 0,914 + 0,058
2 7 |R=0,010- Hyp - 19,26 0,834 + 0,097
4 | Canrsop sa 3omuncys 1 3 |R=9E-06-Hyp:+ 0,011 0,772 +£ 0,183
2 4 |R=-0,001-Hyp: + 2,19 0,777 +£ 0,155
5 3apadon 1 4 |R=0,0002-Hyp - 0,171 0,898 + 0,076
2 5 |R=0,0001-Hy + 0,012 0,860 + 0,102
5 Kamkazapé 1 6 |R=-0,0003-Hy,: + 1,086 0,738 + 0,146
2 9 |R=-0,006-Hyp + 18,33 0,604 + 0,176
7 Cypxomnapé 1 6 |R=-0,164-Hyy: + 398 0,980 + 0,013
2 8 |R=0,022-Hyp: - 34,3 0,713+ 0,173

H30x: N — euoponocux nocmaap conu, r+or — Koppenayus Kodghpuyuenmu 6a YHUH2 XAMOoAUSU.

Taakukorna Ypranwiran Oapua xoJaTiapia gapénap Myalulak OKU3UKJIApH
capuapu OusiaH yjap XaB3aJIapUHUHT YpTaya OanaH/UIMKIApU Opacuiaru
OofnmaHuIIIap Koppemsiuus KodhdUIMEHTIapyu Ba yjlap  XaTOJUKJIAPUHUHT
KUMMaTIapu MIIOHWIMIMK ME30HMHU KaHoaTiantupaau. Iy caGabmm ynap
TUAPOJIOTHK XUcoOanuiap amanuéruaa GoiaalanuIll yayH TaBCUsl STUJITaH.

Jlap€map xaB3ajapu 103aCH/1a KEYaIUraH CyB 3pO3HACH )KapaEHU Ba yJap MyaJuIaK
OKM3HMKJIAPUHUHT MUKAOPH CyB TYIUIAIl MaWJOHM YyayaMura Xam Oornukaup. by
OMMJTHUHT TYIPOK-TPYHTIAP FOBWIMIIN MUKJIOPUTa TABCUPU acOCaH EHOAFUpiIap OKUMHU
KATAUTUTH  OpKAJIM  Ce3WIaaud. AHUKPOFH, €HOarupiap 4YYKKUCHIAH MablIyM
Macodana >KOMJaIraH Ky3aTyB IMOCTHAA XUCOOra OJIMHAIUIaH CyB Ba MyaJllak
OKM3UKJIAp OKUMU MUKJIOPJIAPHU yIapAaH FOKOPHUAA KOMIAIITaH, SbHU 032 OKUM XOCHIT
OymamuraH MaWaoH ViadamMud OujaH aHMKJIaHagu. Jlucceprammsga Iry Macaia
TaIKUKOTUTA ajloXxuaa 3bTuOop Kapatwirad. Iy Makcagma, mapémap Myaiak
OKHU3HKJIapu cap(IapuHUHT ypTaya KyNn WWUIMK KUMatiapu OWJIaH yJapHUHT CYB
Tyam maigonnapu opacugaru R=f(F) kypunumpmaru OorfmaHUNUIAp CTATUCTHUK

0axoaHraH, yJIapHUHT perpeccus TeHIIaMallapu Ty3WiraH (4->xajasain).
4-xanBan
JMapénap myamtak okusukiaapu capduapu (R) ounan xassa maiigonu (F) opacumaru
OOFJIAaHUIITAPHUHT CTATHCTHK KYpPCAaTKHUIAPH

T/p Japé xaB3acu Perpeccus tenrnamanapu o £ Oro
1 |®aprona BojuiicH R =0,0015-F + 0,552 0,979 +£ 0,013
2  |Ympuuk R =0,0084-F - 2,287 0,956 + 0,019
3 |OxaHrapoH R =0,0048-F - 0,3316 0,989 + 0,005
4 |Canrzop Ba 30MHUHCYB R =0,0005x + 0,0024 0,977 £ 0,013
5 |[Bapaduion R =0,0005-F + 0,0635 0,899 + 0,050
6 |Kamxkamgapé R =0,0035-F + 0,489 0,775 + 0,081
7 |CypxoHuapé R =0,0124-F - 4,169 0,962 + 0,016

Hz0x: ro £ Oro - KOppenayusa Koduyuenmu 8a YHUHS Xamoauu.
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Hapénap XaB3aJIapuaaH TYyHpPOK-TPYHTIap FOBWJIHAILN KaJAJIUTH
KYPCAaTKUWIAPUHUHI HKJIUM WJIWIOM IIAPOUTHAATH MHUKIOPHM  y3rapHILIapu
6axonanran. llly makcaana roBUIMII MOAYJIMHHHI KUMaTiapu 0a3aBuil Ba >KOpHid
UKJIUMUN JaBpiap ydyyH xucoOnanraH. Taxiuiuiap HaTuxkalapu acocuaa aapénap
XaB3ajlapua TYNPOK-TPYHTJIap IOBWIMINM JKajajd cyparjapia KeyaJguraH CyB
APO3UACH YUOKJIApU aHUKJIaHTaH (5-KaaBa).

5-xkanBan
Hapénap xaB3ajiapu/iaH TYIPOK-TPYHTJIAp FOBHJIMIIH KaJaJNIUTUHUHT
BbU/I Ba KM Jly1ap ydyH aHUKJIAHTaH KYPCATKUWIApU
N Jlapé N Xnco6 OKHU3HUKJIap OKUMU Mg Mo, h,
p XaB3acu JlaBpJiapu Wheg, Whry, T/KM?* T MM nnn
103 T 103 M3
BJL 2160* 1440 871 0,581 1272 355
1 ®daproHa 8 0,126 0,084 1,18 0,001 1722
BOJUIICH KT 870,4* 580 351 0,234 848 237
0,189 0,126 1,77 0,001 4271
BJL 18,6* 12,4 328 0,219 92 355
2 | Uppuu 13 0,378 0,252 16,2 0,011 4571
KL 24,8* 16,5 437 0,291 100 751
0,347 0,231 14,9 0,010 3436
BUJL 120* 79,9 108 0,072 289 918
3 |Oxanrapon 12 0,662 0,442 517 0,003 13894
KL 41,6* 27,8 6,65 0,138 225 492
0,851 0,568 0,207 0,004 7243
BHJL 1101* 734 221 0,148 87 386
4 |Kamxamaps | 15 136 90,4 17,2 0,011 6774
KL 313* 208 370 0,247 142 513
16,5 11,0 10,5 0,007 4 056
BUJL 5014* 3343 576 0,384 30 859
5 |Cypxomnapé | 14 129 86,2 48,6 0,032 2 603
KL 1009* 673 459 0,306 43 824
32,5 21,7 34,2 0,023 3270

H3z0x: BU] — 6aszasuti ukaumuii 0asp (1961-1990 iii.); JKUJ] — scopuit uxaumuii dasp  (1991-
2020 uu.) N — euodponoeux nocmaap coHu, * cypamuoda 3He Kammd, MAaxpaicudd 3He KUYUK
Kutimamaap, okusukiap okumu: Wre - o2upaux ynuos oupaueuoa; Wry - xascem ynuos oupaueuoa,; Mg
— rosunuw Mooyau, h, — oeuruwl kKamiamu, h, — 3p03uoH memp.

XucoOnanuiap HaTWXKaJIaApUHUHT Taxjauiuiapu acocuaa, Cox (Capukanma K.),
VYrom (X0XUKEHT K.) Ba OOILIKa Aapénap XaB3ajlapHuaa CyB APO3HICH KapaCHUHUHT
xKajaja cypaTiap/ia Keuuilnd aHukianrad. Macanan, Cox napécu xazacuga bW {na
IOBUIHMIT MOAYIM Mg=871 T/KM%*#un HM TalIKWI 5Trad Oyica, KOPUH HKIMMHIA
naBpja kamaitn6, Mr=351 T/KM?HWJI Ta TEHT oynran. CyB 3pO3USCHUHHUHT OOIIKa
KypcaTKuujgapyd XaM IOBHJIMII MOAynura OOFJIUK Xojna y3raprad. Ymoy Xosnar
Capukanna rugponoctuaal okopuaa Cox 1apécu OKUMUHUHT CyFOPHILTA OJIMHHILN
Ba 0OIIIKa OMWJIJIap TAhCUPH OWJIaH U30XJIaHTaH.

TaakukoTaa mapénap xaB3ajapuaad TYIPOK-TPYHTIAP FOBUIUIIN MOJTYJIA OWIaH
XaB3aJIApHUHT YpTadya OalaH/UIMKIApU Ba MalJOHIApW Opacujaru OOFJIaHUIILIAP,
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TYpYyXJAIITUPHUII aCOCHJIA, CTATUCTUK OaxosaHraH (4-pacm).

Mg, /KM - Hun a) Mg, T/kM? Hir 0)

500 500 y = 0,016x + 272
’ y = 0,166x - 63,7 R? — 0,285 )
400 R?=0,588 4 400 4
11 11
0 : ’ 7 30 |09 ' 0,01x + 65
7 10e 5 Y=0,08x-63,5 10°75 y =0,01x +
200 e 12 R2=0,334 200 » 12 R2=0,646
S oot oot ATV AU AR g s 3
100 $6 100 | $6
o--14 e 13 ‘813 e 14
0 0
1400 1600 1800 2000 2200 2400 2600 H,m 0 2000 4000 6000 8000 10000 12000 F, kM2

4-pacm. CypxoHaapé xaB3acu qapéiapy IOBUIHII MOAYJIMHUHT XaB3aJIapHUHT YypTada OamaHIiKIapH (a)
Ba CyB TYIuiam Maiponnapu (0) OriaH OOFIUKIUTH

TaakuKoTIa Xap UKKK TypAaru OOFIaHMINA XaM IOBHIIMII MOTYJIMHUHT Aapénap
XaB3AJIADUHUHT ypTaua OallaH[JIMKIApH Xamja Xap3a MaiJoHWra OOFJIMK XO0J1a
Y3rapyiy TEHICHIUACH MaBXYJIUTH aHUKJIAHTaH.

JucceprauussHUHT TYPTHHYHA 000U «Tor mapéinapu Myaiak OKU3HUKJIApPH
OKHUMMHH TeHe3ucH Oyin4ya Taxjami KuaIMup 1e0 HomiaHrad. Maskyp 000xa,
nactiad, napénap Myaljlak OKU3UKJIApyU OKUMH OWJIaH MKJIMMHA OMHJIIAp Opacuaaru
Oornanunuiap ypranuwnarad. CYHr, aapénap Myauiak OKM3UKJIapU OKUMUHUHT XOCHII
Oynmumura HUKIMMUA OMWLIAp, JKymiaJaH, arMmocdepa EFuHIapu Ba XaBo
XapOpaTUHUHT KYIITaH Xuccalapu OaxonaHraH. BOOHMHI SIKYHUH KUCMH TOF
napé€napu Myajlak OKHU3UKJIApH XOCWI OYJIMINMHUHT WKIUMUNA Ba UKJIMMHMA-
MOPQOJIOTUK MOJICJUTAPUHU TAKOMWIIAIITUPHUII Macaiajlapura OaruiliaHTaH.

HNapénap Myamiak OKM3UKJIAPUHUHT T€HE3UCH OYVHnYa TaxjIuil KWJUII OuilaH
oormuk  Tagkukor wnuapu  A.b.bypaeikuna, HO.H.MBanos, K.C.Kabanosa,
I'.B.Jlonatun, O.ILIlermoBa, ®.X.XukMaTroB Ba OOIIKajgap TOMOHHJAH amalra
ommmpuirad. Xymmanan, O.ILIIernoBa Ba yHMHr WOTUPMJIApU Jap€liap MyaJllak
OKM3UKJIAPUHU T€HE3UCH Oyinya TaxJIui KWIHII YCYJUHUHT KaTOp BapUAHTIAPUHU
nuuiad 4YMKKaHjap: Aapénap CyBU JIOMKAJIUTU XPOHOJOTHMK TpaUruHUA BEpTHKAN
Oynakjapra axparuil, Aapéiap MyaUlaKk OKHM3UKJIApM OKUMUHU TEPMHK TaXJIuil
KWINIL, TOF Japélapu MyajulaKk OKH3UKJIapu OKUMHM OwiaH TaOuuid oMuIuiap
opacuJary Kyn xauu OOFJlaHuIUIAp UIyJap >KyMJIACHIaHIUP.

Juccepranpsaa Ma3Kyp MYaMMOHM TaIKHMK JSTHIIAA Aapénapia Ky3aTHITaH
MyaJlJlaK OKM3UKJIap capduiapu Ba yJIapHUHT XaB3ajdapu/a KOWIaIraH METeOPOJIOTUK
CTaHIUsIap/ia Ya4aHran atMocdepa EFMHIApU XaMJa XaBO XapopaTiapy XaKujaaru
CTaHAApT THUAPOMETEOPOJIOTUK MablymoTnapaad doiinananunran. by Oopana
TYIUTAaHTaH MabJIyMOTJIap UKKW, ShbHU 0a3aBUit (1961-1990 iiii.) Ba sxopwuit
(1991-2020 #1it.) uxkauMuiA 1aBpiiapra axpatuiaran. Macanan, OXaHrapoH J1apEéCHHHHT
Epromr ruaposiork mocTthaa Ky3aTWraH yprada WWUIMK MYaJUIaK OKU3UKJIAp
capduapu OmnaH AHTPEH METEOPOJIOTHK CTAaHIMAA KAl STUIITaH XaBo Xapopatiapu
Ba MUK aTMOcdepa ErnHiiapu WuFuHauiapuaunr reopanunuiapu b1/ Ba XK lnap
YUYH TaXJIWJ KWJIUHTaH (5-pacm).
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X, MM A) R, kr/cex, X, MM B) R, Kr/cexk,

X R g BC be
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0+ttt 0,00 0 ! —r—— -5
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5-pacm. Oxanrapos (Epromi K.) gapécu Myaiiak OKH3UKJIapH OKUMH OHMJIaH XaBO XapopaTu Ba
ik érmanapauar bUJ (A) Ba XKW/ (b)napnaru mmiapapo tedbpanunmiapu (Aarper MC)

AHIpEH METEOCTaHUMACHAA Ky3aTWITaH XaBO XapOopaTJapUHUHT KUHMAaTiapw,
CYHITH WWIIIapAa IyHE MUKECH/IA Ky3aTUIAE€TTaH KJIMM WIMIINTAa MOC PAaBUIILIA, Xap
MKKHU XUc00 naBpiapuaa Xxam optud 6opran. Ynapuunr kuiimatinapu bBUJI Ba XK {nap
TPEHJ YW3MUKJIAPUHUHT OOIUIAHWINM Ba TyTalll CaHaJIapu opacujaru dapkiap
cudatyaa aHMKIaHrad. Xaso xapopariapu opacuaa dapx B na -0,3 °C uu tamxmn
xunran 6ynca, XKW Ina optuo, 1,0 °C ra tenr 6ynran. Atmocdepa EFMHIapu MUKIOPH
BUJlna 135 mM ra optran 6yiica, XK Ina akcunua 40 MM ra kamaiiras (6->xaaBan).

6->xaznBain
Hapénap Myaslak OKU3UKJIapH, XaBO XapopaTu Ba EFMHIAPHUHT
bUJI Ba XK /Inapmaru }”/3r2\1)p1/1m11ap1/1

T/p | Uxmamuii naspap | OneMeHTIIap 1961 ﬁlénnnap 1990 i }KaM;DapK o,
T —— t,°C 13,2 12,9 - 0,30 -0,01

1 X, MM 490 625 135 4,5
Aasp (BITI) R, Kr/cex 1,8 3.2 1,4 0,05

Kopuit 1991 0. | 2020 ii. Kamu Vpr.

2 MM 1aBp t,°C 13,1 14,1 1,0 0,03
OKVLT) X, MM 660 620 -40,0 -1,33
R, xr/cex 10,5 0,7 -9,8 -0,33

Hzox: t - xaeo xapopamu,; X - ammocgepa ézunnapu; R — myannax okusuxnap capgu.

Hapénap wmyamnak OKu3MKIapu capdiapu OwilaH yIapHUHT METEOpPOJIOTHK
OMWJUTApU Opacujaru OOFJaHUILIAD YpraHwirad. YmoOy OoFJaHMUILIAD XaM
Oxanrapon (Epromn) gapécu Myamiak okusukiapu capdiapu 6unan Aurpen MCraa
Va4aHrad XaBo xapopatriapu Ba atmocdepa érunnapu muconuna bUJL Ba XKW Inap
Y4yH KeJITUpuiIrad (6-pacm).

R, xr/cek BU/J1 R, xr/cek b1
15,0 y=0842x2-21,7x+ 142 e KUJl 150 y = 1E-05x? - 0,005x + 1,51 KU
120 R = 0,035 ! R2 = 0,555

oo y=1,08x2-32,3x+243 120
! R*=0,38 90 | 3E-05x2- 0,02x + 26
6.0 6.0 R?= 0,536
3,0 3,0
0,0 0,0
115 125 135 145 155 ,°C 200 400 600 800 1000 X, Mm

6-pacm. Oxanrapos (Eptor) gapécu myannak okusukiapu capduapu (R) 6unan xaBo xapoparu (t)
Ba atmMoc(epa érunnapu (X) opacuaaru 6ornanumiap (Aarpes MC )

Taxymimap My3nukinap cyBuaaH TyimHaauran gapénap (Cox napécu) myasiak
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OKM3UKJIApUHUHT XaBO XapopaTtu OuiaH, kop (IIuckom) Ba xop-émrup (OxaHrapoH)
CyBJIapuJaH TyWWHamuraH napémapaa d5ca arMmocdepa EFuHIApW OWiaH SXIIN
OOFJaHMIIIIAPTa dTa SKAHJINTH aHUKJIaHTaH (7-KaaBan).

7-xamBail
JHapénap Mmyaiiak OKM3UKJIapu capdiiapyu OMIIaH METEOPOJIOTUK OMIILIIAP
opacujard OOFJIaHUIUIAPHUHT PETPeccHsl TEHIIaMaIapu
T/p | Hapé - moct Mereo- | MimaMuii Perpeccus tenrnamanapu r+to
CTaHIMsA | JaBpiap -

Sasanuii R=18:82:- 1189 0,482 = 0,092
1 Cox — Canmicana R =-0,0568-X + 89,32 0,155 = 0,146
Capukansa K. |~ PHKaHI Koo |R=3:56251- 31,95 0,210 = 0,114
P TR °=0.019-X + 34,25 0.114+0,118
5 _ |R=-0,6202t° + 5,686t + 15 0,170 = 0,111

a3aBUHN 2 .
5 | Mmexom— | R=6E-05-X -0,057-X + 15 0,961 ~ 0,010
Myiuiaa K. I 131372+ 19,04.t-50,5 0383+ 0,153

opunu 2 .
P IR — 6E-05-X" - 0,078-X + 28.57 0,770 0,048
- T R=08422-21,7t+ 142 0,187 = 0,119

a3aBuUUN 2

3 | Oxamrapon—| , R =1E-05-X -0,005-X+1,51 0,745 + 0,055
Eprou K. p I 1,0812-32,3t + 243 0,616 ~ 0,076

opunu 2 R
PP IR =3E-05-X"-0,02:X + 2,6 0,732 + 0,057

Hzox: rtor - kopperayus Kod(guyuenmu 6a YHuHe Xamoaueu, t - XdA60 Xapopamu,
X - ammocghepa ézunnapu, R — myannax oxusuxiap capgrapu.

TaakukoTna gapénap WMIUIMK MyasllaK OKU3HMKJIapy OWiaH MKIMMUN OMUILIAp,
AbHU OKTAOpB-MapT oiapuaaru KUk (Xi) Ba anpesib-CeHTAOph oiapuaaru €3ru
(X:) érumnap HuFMHAMIApH Xamaa €3ru xaBo xapopatu (t:) opacumaru Kym Xaid
OOFJNaHMIITIAD CTATUCTUK OaxojaHraH. YmoOy OOfIaHUIIAp TYJIUK KOPPEIALHS
KO3 ULIMEHTIApUHUHT KUWMATJIapu TUIAPOJOTHK XucoOyanapaa KyHuiaaguraH
tanabnap me3onnapura (r>0,50) Tynuk sxaBo6 O6epanu. Ly cababnu ynapman Maxcyc

THUAPOJIOTHK Xucobaniap amanuérraa (GonaaaHuIll TaBCUs dTHTaH.
8-xxanBai
Hapénap myannak OKM3UKJIAPUHUHT XOCHJI OVIIUIINTA UKJIUMUMA
OMUWJUJIAPHUHT KYIITaH X{ccalapu

.. Merteo- Hopmannarrupuiiran Xwuccacu, %
Tip Hapé - moct CTAHIUS perpeccusi TeHIJIaMacu fo % oo X+ Xs | ts
Awmypnapé xaB3acu
1 |Cypxonnapé - lypun k. | Mypun |R=0,294-X+0,021-X:-0,441-t: | 0,545+0,100 35 65
2 |llepobox - Maiigon p.k. | llepodon |R=0,049-X,+0,557-X:-0,088-t: | 0,550+0,107 95 5
3 |Kamkamapé-Bapransa K. Kapm  |R=0,176-X,+0,153-X:-0,460t: | 0,648+0,097 38 62
4 | Tanxo3napé-KarraroH K. Kapm  |R=0,389-X,+0,180-X;:-0,103-t: | 0,519+0,119 87 13
5 | VYpryrcoii - Ypryr 1 Camaprkana| R=0,507-X+0,389-X:-0,059-t: |0,678+0,110 94 6
Cupnmapé xaB3acu
6 |Yorkoa-Xynonmonacoi k. | IMuckom |R=0,524-X,+0,217-X:-0,272ts | 0,7404+0,064 77 23
7 |Iluckom - Mymnana K. ITuckom |R=0,518-X;+0,168-X:-0,256-t: | 0,692+0,074 78 22
8 | Vrom - X0KHKEHT K. IMuckom |R=0,510-X,+0,104-X;:-0,363t: |0,7124+0,071 66 34
9 |Kusuiua - Eprom k. Anrpen  |R=0,169-X,+0,885-X:+0,674t: |0,814+0,066 78 22
10 | Hum6omr - Humobom K. Anrpen  |R=0,083-X +0,635-X:-0,238-t: | 0,799+0,071 78 22
11 | Canrzop - Kupk K. Fammaopon | R=0,144-X, +0,197-X-0,439-t: | 0,571+0,116 30 70
12 | 3omuHCyB - llyaba K. Famnaopon | R=0,252-X+0,254-X:-0,361-t: |0,590+0,112 41 49
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H30x: YotGro — mynuk koppenayus kodghguyuenmu 6a ynune xamoaueu, X — KUWKU ERUHAAD
uueunoucu, Xz — ézeu ézunnap uuunoucu, ts— ézeu ypmaua xaeo xapopamu.
Ymby OornanunuiapHu ubomaoBYM TeHriamanapra aprymeHtiap (Xi, X,




ts)HMHT KyIraH xuccajgapu aHuKjIaHradH. Harwkana mys3-Kop Ba KOp-My3 CyBIapuaaH
TYyWMHaIUTaH Japénapaa xaBo xapoparu (t:)JHUHT Xuccacu, KOp Ba KOp-EMFUp CyBIIapUaH
TYWWHAIWTaH Japénapaa MaBCyMuid atMocdepa EFMHIapH XUCCATAPUHIHT KaTTa Oy
aHUWKJIaHTaH (8-)KaBa).

TagkukoTaa napénap xap3ajapuiaH TYNPOK-TPYHTIIAp IOBWIMIIMHU OaxoJall
MMKOHMHH OepaguraH yMyMHH OOFJaHUIIUIAPHU YPTAaHWII Macaylajlapura ajaoxuaa
»THOOp Kapatwirad. llly makcagma Oaxkapuiran xucoOjanuiap Ba yJIapHUHT
TaxJIMJIJIApU acocuia Japéiap MKKU TypyXxra akpaTwirad: 1) Myaiak OKU3UKIapH
OKMMHU IIAPTIIM TAOUUH MAPOUTIA XOCUIT OYIauran aapénap; 2) Myaiak OKU3HKIapy
OKMMHHUHT IIaKJUTAHUIIN aHTPOIIOTEH OMUJIIAp TAbCUPHUIATH Japénap.

bupunuu rypyx napénap, ¥3 Hapoatuaa, B.JL.ILynbn Tacaudgu 6yiinda, sHa UKKH
rypyxra axpaTtwirad: 1) Kop Ba Kop-EMFUp CyBIapuiaH TYHUHAIAUTaH Aapénap; 2)
MY3JIMK-KOP Ba KOp-MY3JIMK CyBIapuIaH TYyHWuHaauraH papénap. Taakukotaa,
nactinab, »bTHOOP KOp Ba KOp-€MFUp CyBIapuJaH TYWHHaAUTaH pAapénapra
kapatuirad. [y wMakcanma ynap xaB3ajlapuaaH TYyNOPOK-TPYHTIAP FOBHJIMIIHA
MOYJUIApUHUHT KuiiMaTiapu (MR), yinap xaB3aiapura Eragurad iiiutak (XX), KaTTHK
(Xx) Ba cytoK (X.) éruniap MUKIOpIapu aHuKIanau (9-xansan).

9-xanBai
Hapénap xap3anapuHunr Mmopdomerpuk kypcarkuwiapu (H, F), roBummi moaymiapu (MR)
Ba ynapra éraguran artMocdepa EFuHIapu XaKuaa MabJIyMOT

. Hypr, F, MR, X, | Xk | Xk | Xe, | Xe,
Tip Hapé - moct 1}\,; kM2 | T/RMZHEn | MM | MM | % | MM | %
Awmynapé xaB3acu
1 | Kodupuuxon — YuHOD K. 2640 | 3040 350 1290 | 864 | 67 |426| 33
2 | Bap306 — /larana K. 2670 | 1270 380 1298 | 883 | 68 | 415 | 32
3 | Tyiikyran — Tako0 K. 2680 | 140 370 1300 | 897 | 69 | 403 | 31
4 | Tynamasr — 3ap4o0 K. 2570 | 2200 240 1113 | 735 | 66 | 380 | 34
5 | Koparor — Kopator K. 2650 | 684 270 1210 | 897 | 74 | 313 | 26
6 | Kamkamapé — BapraHnsa k. 1800 | 511 98 890 | 463 | 52 | 427 | 48
7 | Oknmapé — XazapHoBa K. 2550 | 845 470 970 | 630 | 65 | 340 35
8 | Tanxo3mapé — KarraraH K. 2210 | 435 200 687 | 433 | 63 | 254 | 37
9 | SIkkabormapé — Tarap K. 2740 | 504 130 629 (478 | 76 | 151 | 24
10 | Fysopaapé — Eprena k. 1520 | 3170 86 422 186 | 44 | 236 | 56
11 | Kmrryt — 3epudumop K. 3010 | 792 45 405 | 235| 58 | 170 | 42
Cupaapé xaB3acu

12 | Sccu — CanaManuk K. 2590 | 1180 140 990 | 713 | 72 | 277 | 28
13 | Tenrakcoit — YopOoF K. 2190 | 1300 350 1126 | 642 | 57 | 484 | 43
14 | KocoHCOM - YPIOKTH K. 2480 | 1240 43 373 |195| 52 | 178 | 48
15 | Oxanrapos — Typk K. 2370 | 1290 99 920 | 552 | 60 | 368 40
16 | Oxanrapon — Eptom k. 2500 | 1110 108 935 | 561 | 60 | 374 | 40
17 | Km3wmua — Eprom k. 2340 | 516 66 1010 [ 670 | 66 | 340 | 34
18 | Humobom — Humodomr K. 2050 | 141 35 810 |536| 67 | 267 | 33
19 | Yorkon — YopOor K. 2610 | 7110 140 1050 | 756 | 72 | 294 | 28
20 | IMuckoM - KyHHJIHIIN 2690 | 2830 260 1156 | 855 | 74 | 301 | 26
21 | Yrom — X0)KHKEHT K. 2030 | 869 340 1117 | 626 | 56 | 491 | 44

Hzox: F — xase3a mavioonu, Hiypm — xae3anune ypmaua o6ananoniueu, ammocgepa e2uHIapuHuHe:
2X — tunnux uueunoucu, X, — kammuxg (kop), Xe— cyrox (émaup) myprapu.

TagkukoTaa Aap&mapHUHT CyB TYIUIAll MalIoHjIapura &raauradn atMmocdepa
EFUHJIAPUHUHT YpTaya Ky WWIIMK KaTJaMU Ba YJIApHUHT TypH (KaTTHK - KOP, CYIOK -
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émrup) anukiaHau. by xapa€una HO.M./leHMCOBHUHI Hazapuil Kapauuiapujaas,
M.U.T'etkep, A.UM.Unbun, IL.H.Ilonomapenko, A.P.PacynoB wmabnymoTnapuias,
SFUHIIApHUHT Typu (KaTTHK, CYIOK)HM Oaxosmamga 3ca M.W.I'etkep, I'.E.I'maseipun,
O.I'.bornanoBa TanKMKOTIapy HaTHXKaIapuaaH (oranaHuIraH.

Hapénap xaB3anapuaan Oymanaurad roBuiIuI Moayan (Mg) 6mran kKatTuk (Xi) Ba
cyoK (X.) atmocdepa éruHIapu opacumard OOFIAHMIILIAP CTaTUCTUK OaxoJiaHTaH,
VJIAPHUHT HOPMAJUTAIITHPWITAH pPErpeccus TEHIVIaMallapu OJIMHraH. Maskyp
TEHIVIAMAIAPHUHT TYIUK Koppelsiuusa koddpduuuentnapu Amynapé xap3acuia
0,651+0,129 ra, Cupnapé€ xap3acuna 3ca 0,753+0,153 ra Tenr 6yaras.

Tenrnamanap acocuna Amyaapé Ba Cupaapé€ xap3anapuaaH IOBUIUIT MOTYJIUHU
Oaxonam HOMOTpaMMacd — HUKIUMHA Mojaenu Ty3wirad. MOBuimuil MOYJTMHHHT
WKJIMMHAI MOJICIIJIaH AHUKJIAHTaH Ba Ky3aTWJITaH KUMMATIIAPU Y3apO COMUIITUPUIITAH.
VYnap opacupgaru OOFNaHMIIIAP 3WWIMIMHA — UPOJANAUIUTIaH  KOppesuus
ko3 urmentnapn Amynapé xas3acuga 0,763+0,085 ra, Cuppapé€ xaB3zacuima sca
0,760£0,091 ra Tenr 6ynran. Ymoy mxoOuil HaTHKa UKJIUMUM MOJICTHA KOP Ba KO-
EMFUp CyBIapuAaH TYWHMHaIWraH Japénap XaB3aJlapuiaH TYNpPOK-TPYHTIAp
IOBIWJIMILIMHY Oaxoianiia (poiganaHuil yuyH TaBCUs STUI UMKOHUHU Oepras.

My3-KOop Ba KOp-My3 CYBJIApUAAH TYWHUHAIATAH Aapenap XaB3aJapuaaH TYypOK-
ITPYHTJIAp IOBWIMIIMHUHT HKJIAMHA-MOPGOJIOTUK MOJCIMHA HILIA0 YHUKHUIIIA
yIIAPHUHT IOBWIMII Moayiu (Mg)ra TabCuUp STYBUM KyHUJAru UKJIMMUANA OMUILIAp
xycoOra oJuHu: 1) My3nuKiIap KyWd derapacCUHUHT ypTada OallaHIMTU/a, UIOHb-
CEHTSIOpH OiIapuaa, Kaill 3TUITaH XaBO XapopatH (tyysvi-ix), 0C); 2) napé xaB3acumaru
My3JIMKJIAPHUHT yMyMUH MaliIoHH (Fyys, KM2).

Ymby ¥y3rapyBumsiap opacujard Kym Xajuii  OOFIaHMIIHUA H(OIaTOBYH
HOPMaJUTAIITUPUIITAH PETPECCUS TEHTJIAMACUHUHT TYJIMK KOPPEAus KodpOUIIMeHTH
=0,812+0,061 ra tenr OYynran. YmoOy TeHrizama acocuga Ty3wiran (Mg)Hu
XycoOam HOMOTIpaMMacH, s’IbHU MY3-KOp Ba KOp-My3 CyBJapHIaH TYWHWHAJIUTaH
OaslaH[ TOF Japénapu XaB3aJlapuaaH TYNPOK-TPYHTIAp FOBWIMIIMHUHI WKJIMMHIA-
MOP(OJOTUK MOJIETTU TAKOMUJIAIITUPUIITAH.

HOBunMIm  MOAyNMHMHT Ky3aTWiraH Ba MOJENIb acocuja XucoOJaHTaH
KUMaTiIapy opacuaaru OOFIaHUITHUAT Koppensius kodddummentu 0,956+0,010 aHu
TaIKWI 3TraH. Yoy UKJIUMHIA-MOPGOIOTHK MOJETh KOP-MY3JIHK Ba MY3JIHUK-KOP
CyBJIapUJaH TYWMHAIWUTaH OaslaH]l TOF Japéiapu XaB3ajapHiaH FOBUJIHUII MOIYJIHHH
MUKJIOpHI 0axoJiaill y4yH TaBCHUS ITHIITaH.

HMucceprauustHuHr OemmH4Yu 000u «Tor mapénapu xaB3ajnapuIaH TYNPOK-
TPYHTJIAP KBWIHINM Xaputajapuau 3amMoHaBuili ['AT TtexHoJsorusuiapuHu
KyJu1am acocuaa sspaTuin 1e6 Homianaau. Maskyp 6007a, nactinad, Tor napénapu
XaB3aJlapuJaH TYHNPOK-TPYHTJIAp IOBWIMIIM SKaJATUTMHUHT OaJlaHIJIUK 30HAJapH
oyinua muxknopuit y3rapunuiapu O.I1.1ernoBa ycynuaa 6axonanrad. CYHT xap Oup
napé€ xaB3acu YUyH X0cC OYJIraH 10BWJIHMII MOAYJIY Tpajanusiiapu 6enrunanuo, yinap 3D
DEM wMogenu acocupa pakammiamrtupuirad. boOHuHr sikyHupa, 3amoHaBuili ['AT
TEXHOJIOTHUSUIApUHU Kysutam acocuaa Yupuuk, Oxanrapon, PaproHa BOIUICH,
Kamkanapé, Cypxonmapé Ba Illepobonmapé XaB3ajlapuiaH TYNPOK-TPYHTIIAp
FOBIJIMIIIMHUHT PaKaMIIU XapUTaJlapy SIPaTUIITaH.
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Japénap xaB3ajnapujaH TYNPOK-TPYHTJIAD FOBWJIMIIMHUA XapUTATAILITUPHIL
YCYJUTApUHU TAKOMWJUTAIITHPHILAA Ma3Kyp MyaMMO OWIaH WIyFyJUIAHTaH OJAMIIap,
xymianad, K.C.Kabanoga, ['.B.Jlonatun, B.JL.Ilyne1, T.I'.CBaTkoBa, 1.C.denopora,
A.H.BaxnoB Ba C.I'Mycosin, M.U.MBeponora, O.IlLIllernosa, HO.H.MBaHOB,
A.P.PacynoB, ®.X.XuxmaroB, X.H.MarmueB Ba OONIKQTAPHWHT TaAKUKOTIApU
HaTWXajnapu (pyHIaMeHTall acoC KUIUO OJIMHTaH.

Vpra Ocué Tor mapénapu Myamiak OKM3MKIAPUHH T'€HE3UCH OYyilnda TaxJIHI
kunum Hatwkana O.11ernoBa ymapHUHr XOCW OVAMIIKMAA WINTHPOK STaJUTaH
acocui oMWJUIap, XKymuaaaH, €MFUpP, KOp Ba MY3JMK CYBIIAPUHUHI XHCCAJIAPUHU
MUKJIOpUi OaxoyiaraH. AWHM TaiTAa, yJIapHUHT TabCHpU Japéiap Xas3ajapuiaa
MabJIyM OajaHJJIMKIIapraruHa Xoc 3KaHIUTu Kypcatub yrunrad. XXymianaH, EMFUp
CYBJIapU XHUCOOUTa TYMPOK-TPYHTJIAP IOBUIUIIN MUKIOPH yiap €raguran OaaH] K
30HAJIapuJard EfuH MEbEPU Ba NIy 30HANArd JIOMKAIMK KUKWMATIApU acocua
aHUKJIaHTaH:

Mgsi = 103 Po - X (1)
Oy epaa: Mgg - Teruuumu OanaHIIUK MHHTaKacuJgaru EMFUp CyBJapH XHUCOOMUTa
FOBWJIMII, T/KM? MHIT; Py, - TOMKAIUK (OKMM KO3 puumentr n=1 ra Tenr ne6 onunrania
EMFHpP CyBIIApH XUCOOMTa XOCHI OYJIMIIM MyMKHMH OYJraH JOMKamuK, Kr/m®); X -
EMFUPHUHT 11y OajaHJIMK MUHTaKacuaa MEbEPH, M.

Typnau OanaHIIMK 30HAJApUAAH SpUraH KOp CYBJIApU XUCOOHMra TYIpPOK-
rpyHTJIap IOBWIMIIKA MOAYIH (Mgi) IOKOpHAAru, sS’bHU EMFUP CYBJIApU XHcOOUTa
FOBWJIMIII MOIYJIMHU XHUCOOJIal Kabu amainra omupuwirad. byHaa terunuim OanaHImuk
30HAaCHUJIard KAaTTUK EFUHIAp - KOPHUHI MebEpuil Kypcatukwiapu M.M.I'etkep,
I'.E.I'ma3pipun ycynnapuia aHUKIAHTaH Ba Mgy HUHT KUMMATIApUHU XUCOOJAII
UIUTApY FOKOPUJATH KaOK 1aBOM STTUPHUIITAH.

Hapénap xaB3aJlappuHUHT OaJiaH]l TOF 30HAJapUJIaH TYMPOK-TPYHTJIAP FOBUIUIIIH
Moaynu O.I1.1]ernoBaHuHr Kyiuaaru SMoupuk udogacu €paaMuia aHUKIAHTaH:

Mgmi = 184 - eO,25~t, (2)
Oy epaa: Mgyi — pMraH My3IHMK CyBJIApH XMCOOWTa FOBMIJIMII MOJYJIH, T/KM2-HHIIL;
t — MtoIB-ceHTAOPH OiNTapuAary 1y OajaHAJIMK 30HaCH YUYH aHUKJIAHTaH ypTada XaBo
xapopatu, °C.

HOBuMIIl MOIYAMHUHT Ma3Kyp TYpU XaM MabiyMm OajaHJJIMK 30Hajlapura xoc
Oynmu0, yHuHr MuKaopuHu aHukjgam  xam  O.LIlernoBaHuHr  Tympok-
TPYHTJIADHUHT Typiau OallaHJIMK MHHTAaKaJIApUJaH IOBWIMILI OTPU UYU3HKJIApU
€éplaMua aMmaira OIKUPHUIITaH.

Hapénap xaB3anapuad TyIpOK-TPYHTIIAP IOBWIHIIH XapUTalapyuHU TY3UI YUyH
IOBWJIMIIT MOJYJIMHUHT Typiii OallaHJIMK 30HAJapy y4yH aHUKJIAHTaH KuiMatiapu
acocuna DEM mMabnymotiap 6azacu makiantTupuwirad. Maskyp DEM 6aza Yupuuk,
Oxanrapon, ®aprona Bomuiicu, Kamkamapé, Cypxonmapé Ba Illepobonmapé
XaB3ajgapy yuyH ajoxuja-agoxuaa ty3wiras (10-xaasan).

10-xkanBain
®daproHa BoAMiicH alipuM Japénapy XaB3alapuaaH TYMPOK-TPYHTIAP FOBIIIUIIN
MOYJIUHUHT OaJlaH TMK 30Hajapu OVinda TaKCUMIaHUTITN
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FOBMITHII MOTyITH (T/KM? -HHIT) Ba yIApHUHT GalaHIIK

T/p Hapé Oyiinya TaKCUMIIAaHUTIIH
XaB3acu <50 51- 101- 201- 501- 1001- | 2001- 3001 <
- 100 200 500 1000 2000 3000
1 lCox 1100- | 3200- | 3700- 3700- 3800- | 3900-

3200 | 3700 | 3700 3800 3900 | 4000
800- | 3000- | 3400- | 3800- | 4000-
3000 | 3400 | 3800 | 4000 4300
1100- | 2100- | 2600- 3200-
2100 2600 | 3200 4000

2 | X¥xabakupran

3 |Kyrapt

HNapénap xaB3ajapujaH TYNPOK-TPYHTJIAp FOBWJIMIIM MOJYJIMHHUHT OajaHMJIUK
3oHamapu Oyitmua TakcumnaHumuHuHr DEM 6azamapu acocupma ymapHUHT yd
Vmuamnm (3D) xaputanapu Tty3wirad. by skapaén ['AT TexHonorusmapuHUHT
MaplnfoPro, ArcGISPro crannapt qacTypiiapHu KYJIIall aCOCH 1a aMaJjira OIIMPHUIITaH.
Hatmxana Yupuuk, Oxanrapon, @aprona Boguiicu, Kamkamapé, Cypxonaapé Ba
[lepoOoamapé xaB3anapujaH TYHPOK-TPYHTIAp IOBWIMILM paKamMild XapuTailapu
spaTiirat (7-pacm).
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~ |lm 101200
| v 201-500
| v  501-1000
w1 1001-2000
> I v 2001-3000

TOLWKEHT Vil 3001 <

O |IBUNOATU
°

'C

40°0'0

WapTnu 6enrunap
@  LWaxapnap

S Bunost yerapacu

[apé sa coitnap
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T
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Cys omBopnap

70°0'0"B 71°0'0"
7-pacm. daproHa BomiicH qapénapy XaB3alapu/iaH TyIPOK-TPYHTIIap OBUTHIIN XapUTACH

TankuKoTAa Y30EKMCTOH Ba YHra TyTall XyXy[UIapiard Japénap Xapsaiapu
MUCOJIH/Ia SIPAaTWITaH TYNPOK-TPYHTIAp HOBUJUIIN XapUTaJapuaaH Kelaxakaa
YpranuiaMarad Aapénap Xap3ajlapulaH TYyIPOK-TPYHTIAP FOBWIMIIK KAJAJUIMTHUHU,
MyaJlJlaK OKW3HWKJIap OKUMH MHUKIOPWHH, IIYHUHTJCK, CYB OMOOpPJIApUHUHT JIOWKA
OKM3UKJIap OwiaH TYnuO OOpuIlM KaJaUIMTHHM Oaxosaimija Ba OOIIKA aMayluid
Makcajiapaa GoigaaHuI TaBCUsl STUIITaH.

XVYJOCA
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1. V36ekncTon Ba yHra TyTaml Xymy[Ulapiard aapénapia CyB Ba Myasllak
OKM3UKJapu Ky3aTwirad 80 Ta TUAPOJOTHK IMOCTIAp TasHY MyHKTIap cudaTuaa
tansanrad. Ymaapuunr 41 tacu Cuppapé xaB3acura, 39 tacu Amypap€ xap3acura
Tyrpu Kenrad. Tanna6 ONMHraH NapéTapHUHT CyB TYIUIAml Maigomiapu 15,6 kwm?
(Koparxkyicoii) mam 58400 km? raua (Hopum npapécu), XaB3aJapyMHMHT YpTada
oamangmukaapu 938 merpaan (Kykcapoiicoit) 3500 metprava (Oxmapé) opanukiiapaa
yarapran. Tyhwaum wmanOanapura kypa ymap B.JLIynen tacamdumarn OGapya
TUIJIAPHUHT  Bakwuiapuaup. Tanna® onmHran pgapénap, CyB Ba MyaJulak
OKU3HUKJIAPUHUHT XOCUJI OYJIMIIY IapOUTIApU XUCOOTa OJTUHUO, MapTIN TaOUMii CyB
pEeXUMMIIM Ba AaHTPONOTE€H OMWUIAP TabCUPUAATH TypyXJapra aXpaTHJITaH.
TaakukoTaa acocuii 3THOOP TAOUMI TUAPOTOTUK PEKUMIM Japéapra KapaTuiraH.

2. lapénap cyBU JOMKATUTUHUHT yJIap XaB3aJIApUHUHT ypTaya OanaHIIuKIapura
OOFIMK XOJAa Y3rapunuiapu anukianrad. @aprona Boauiicu gapénapuaa JONKaIuK
0,015+1,1 r/n (KykcyB Ba Cox), Oxanrapon xap3acu napé&napuaa 0,036+0,293 r/n
(Oxkuacoit, I'ymicoit) opanukiiapaa y3raprad. Y HUHT 3HT KatTa Kuiimatiaapu (p>1,0 r/m)
Uupunuk (Yrom), Kamkamapé (Fysopaap€) Ba Cypxonmapé (Illepobomgmnapé)
XaB3ajapura TyFpH KeJras.

3. TyiuHuIMra Kypa TypJiu TUIITa MaHCyO Oyiran qapénap CyBU JOWKATUTUHUHT
WU JaBOMKIa Y3rapulliapu 0axojanrad. My3-Kop CyBilIapuiad TYUHHYBYM Aapénap
CYBM JIOMKQJIMTMHUHT HT KaTTa KUIMATIIapy XaBO XApOPATH SHT FOKOPH OYJIraH HIOJb
oivtura tyrpu kenrad (Cox mapécu p=1,79 r/m). Kop-My3 cyBnapugan TyHuHaIUTaH
napénapaa JOMKamuKHUHT Makcuman kuvimatu (Hopun mapécu, p=0,50 r/1) utoHb
oinna, Kop cyBinapuaan TyiuHaauran [luckom napécuna (p=0,32 r/m) maii oitnia Ba
Kop-EMFUp cyBiapunan tyhWumHaguran Oxanrapod mapécuna (p=0,34 r1/m) ampenb
OMuJIa Ky3aTUJITaH.

4. lapénap Myaijak OKH3HMKJIApU MUKIOPUHHHI CYB TYIUIAll MaljoOHJIapH
Vnuamnapura Oofrnmukiauru ypranwirad. CypXxoHgap€ XaB3aCMHUHI CYB TYILIall
maiionnapu 55,8901 kM? opanuMkaa Yysrapran KWYHMK Aapénapuaa Myasllak
OKM3UKJIap capdiapu, Mmoc pasuiiaa, R=0,352+8,71 kr/cex opanukaa optud Oopras.
Cypxonmapé (Ilypun k., F=5880 km?) mapécuHMHr y3M dca TaOUMil CYB PEKMMHU
JaBpuja, Ypraya Kyn MWWUIMK MyalllaKk OKH3UKIap capdIapuHUHT KaTTaJluru
(126 xr/cex) Oumtan axxpaaud Typras.

5. Jlapénap xaB3anapuliaH TYNPOK-TPYHTJIAp IOBUJIMINU >KAJAJUIUTU Oa3aBHid
(BN M) Ba xopuii CKWU ) nknumuii naBpiap yayH 6axosanrad. My3-Kop cyBlapuaa
tyiunaguran Cox (Capukanna K.) napécuaa b/ yuyH aHUK/IaHTaH I0BUJIAII MOJTYJN
Mgr=871 1/kM%inun Hu Tamkuna Kuiran Oynca, XUJna yHuHr KmiiMaTtd Kamaiuo
Mg=351 T/kMm?-lin1 ra TeHr 6ynrad. FOBUIMII MOIYJIMHHMHT SHT KHYMK KMIMATIapy,
Xap MKKH XUCOO JaBpua XaM, SJ’pHKJH/ICOI‘/’I (Mg su=4,87 1/km%imn, Mg xun=6,37
T/KM2°ﬁHH), Oxuacoit (Mg sy =5,17 T/KM>-Hiu, Mg xnp=6,65 T/KM2-17H/IJ1) KaOu KUYUK
napéiap Ba comap/a Kauj STUJITaH.

6. Mapénap xaB3anapuaan oBwinil Moy (Mg) Ouiian yJIapHUHT CyB TYTIIAII
maiinonnapu (F) Ba Oamanmmuknapu (Hyyy) opacumarun OOFNAHHMIUIAP CTATHCTUK
0axoaHraH. Mr=f(Hy) TypJaru OoFaHuIIIIapIa KOppesius
ko3 dunuenTiapuHuHT KuiiMatiaapu 0,578+0,993, Mr=f(F) Typaaru 6ornanuiiapaa
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aca 0,534+0,995 opanukiapnaa y3raprad. HlyHuHTACK, JapE€IapHUHT YpTadya MUIUIUK
MyaJutaK okusukiapu capdiapu (Ri) Owman Hwummk arMmocdepa érummimapu (ZX)
opacujard OOFJIaHUIUIAp CTAaTUCTHK OaxomanraH. OxaHrapoH mgapécuaa ymoy
Oofnanunuiap  Koppemsauus — koddduuueHTnapuHuUHT  Kuiimatmapu bW J{na
1=0,745+0,055 ra, K1 /{na aca r=0,732+0,057 ra TeHr GyiraH.

7. Hapénap MyalaKk OKM3UKJIAPUHUHT XOCHJ OYIMIINAra MKIUMUN OMUJUIAp -
Kuiky (XXy) Ba €3ru (X)) atMocdepa EFuHIapu xaMmjia €3ru xaBo xapopatu (ts)HuHT
KYIITaH XuccaJapyd OaxoiaHraH. Yjap KUUMATJIapUHUHT JapElapHUAHT TYWHHUII
MaHOasapura OOFJIMK XO0JI/1a Y3rapuiluiapy aHUKJIaHraH. My3-Kop CyBlIapUIaH TYWHHYBUU
Cox (Capukanna K.) 1apécu MyaJulak OKU3UKJIapU OKUMUHUHT XOCUJ OVIIUIINTa KUIIKH
Ba €3rW EFMHJIAPHUHT XUccallapu, MOC paBuliga, 13 Ba 55%Hu, XaBO XapOpaTUHUHT
xuccacu 3ca 32%Hu Tamkui 3Trad. Kop-EMrup cyBiapuiaH TYWHHAIUTaH Y PryTcoi
(Ypryr 11.) 1a KUIIKK Ba €3rv EFUHJIADHUHT WUFUH]IA XHUCCcacu siHaia opTuo, 94%mHu,
XAaBO XapOPAaTUHUHT XUCCACH 3Ca KECKUH Kamaino, 6%HU TalllKWI STraH.

8. [lap&map myaimak OKM3UKJIApH OKMMUHU MUKIOPHA 0axOJAITHUHT UKJTAMUMA
Ba UKJIMMHIT-Mopdosoruk Moaemapu takomwutamtupuirad. [y makcagma kop Ba
KOp-EMFUp CyBJIApUAaH TYHUMHAAWraH Aapénap XaB3aJlapuiaH OBWIMIIL MOIYJIH
(Mg, T/kM?-iimn) OWIaH YIApHUHT XaB3alapura Kop (KarTuk) Ba EMFUp (CYIOK)
makinuaa €raguradl €FuHIap opacuaard Kyn Xaaiau OOfJIaHWIIap CTaTUCTHUK
Oaxonanrad.  YmOy  OOfJIaHMIUIAPHUHT  HOPMAJUIAIUTUPWITAH  perpeccus
TEHIJIAaMaJIapd  OJIMHTaH Ba yJap acocuja IOBWIMIN MOJIYJIUHU XucOOJaIl
HOMOI'PAMMACH, SbHH OBWJIHMII MOIYJIMHUHI UKJIUMUNA MOJENTU Ty3uiraH. Maskyp
MOJENAaH KOp Ba KOp-EMFUp CyBIapuIaH TYHWHAIWTaH Japénap Xap3ajlapuiaH
IOBWJIMIII MOAYJIMHU Oaxosamiga GhoiigaraHuill TaBCUs STUIITaH.

9. Napénap xaB3anapuiad TyIpOK-TPYHTIIAP FOBUIUIIN MOTYJIMHUHT OaaH UK
30Hajapu Oyiinda TaKCUMIJIAHHIIN aHUKJIaHTaH. Xap Oup napé xaB3acu YUyH FOBUIIHUII
MOJYJIM Tpajanusuiapu Oenruianrad. Ynap acocuaa Yupuuk, Oxanrapon, @aprona
Boauiicu, Kamkagapé, Cypxonmapé Ba IllepoGommapé xaB3anmapuiaH TYIPOK-
ITPYHTJIAp HOBWIWIIN JKANAUUIMTUHUHT pakaMid Xapurtainapu, 3amoHaBuil ['AT
TEXHOJIOTHSUIAPUHU KYJUIalll acocuja MIUIad YuKwirad. Ymoly Xaputanap Aapénap
XaB3aJlapua TyNpOK-TpyHTJIap IOBWIMIIM XKapa€HH yTa xaaall cypariiapia Keyaaurad
CYB SpO3MSACH YUOKJIAPUHM aHMKJAI, IIYHUHTAEK, CYB OMOOpPJIApUHUHT JIOMKa
OKM3UKJIap OusiaH TYnuO OOpHUIIM >KaJaJUIMTMHU Te3Kop Oaxonaml WMKOHUSTUHU
SApaTraH.
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BBEJIEHUE (anHoTamust Auccepranuu Jokropa Hayk (DSc))

AKTYaJIbHOCTh M BOCTPeOOBAHHOCTH TeMbl JAuccepraumu. B wMupe
MTPOJIOJDKAIOIIMICS MPOLECC MOTEIUIEHUS KJIMMATa OKa3bIBA€T 3aMETHOE BIUSHUE Ha
ruzpocdepa 3emiin, 0COOEHHO, Ha TUAPOIIOTUYECKUN PEXKUM PEK, a TAKKE KOJTUYECTBO
M KayecTBO BOJHBIX pecypcoB. B pe3ynbrare 3TOro pacmmpsrorcs IUIOMAAH
3aCYLUIMBBIX PETHOHOB, YCUJIMBAETCS BOAHAS 3PO3Hs I10YB, YBEINUYUBAECTCA MYTHOCTb
PEYHBIX BOJI C KaKJIbIM rojioM. B cBsi3u ¢ 3TuMm, B gokiage OOH o nensix ycToi4mBoro
pa3BUTHS OTMEYEHO, UYTO «BBICOKas CTENEHb MYTHOCTHM BOJIBI PEK MOMKET OKa3aTh
OTpHMUATENLHOE BIMSHHE HAa 3J0POBbE YEIOBEKA M COCTOSHHE OJKOCHCTEMBI»..
VYBennueHne WHTEHCHUBHOCTHM BOOHOM 3JpO3UHU, T.€. CMbIBA IIOYBO-TPYHTOB C
MOBEPXHOCTH OacceiHOB pek U (OPMHUPOBAHMS PEUYHBIX HAHOCOB, TPEOYIOT
pa3pabOTKM Hay4HO OOOCHOBAHHBIX MeEp MO CTaOMJIM3AalMM ATUX MPOLECCOB U
JAIBHEMIIIET0 COBEPIICHCTBOBAHUS METOJOB YIIPABICHUS CTOKOM B3BEIICHHBIX
HAaHOCOB F'OPHBIX PEK B YCIOBUSAX U3MEHEHHUS KIMMaTa.

B Mupe, B ycloBUSIX U3MEHEHHs KJIMMaTa, IPUOPUTETHOE BHUMAHUE YAEISETCS
M3YYEHHUIO 3aKOHOMEPHOCTEW (POPMUPOBAHUS BOIHOM 3PO3UM M €€ MPOIyKTa — CTOKA
B3BEIICHHBIX  HAHOCOB  PEK, a Takke  HCCIENOBaHUAM,  HaIpPaBJIECHBIX
COBEpIICHCTBOBAHUIO METOJIOB KOJMYECTBEHHOW OLEHKH MX TUAPOJIOTHYECKUX
nokazaresied. C 3TOM 1EIbI0 MPOBOIATCS IIMPOKOMACIITAOHBIE HCCIICIOBAHUS TIO
M3YYECHHIO MEXaHHM3Ma CMbIBa IOYBO-TPYHTOB C IMOBEPXHOCTH BOJOCOOpPOB pEK U
BBISIBJICHUIO OCHOBHBIX MPUPOJIHBIX M aHTPOIIOTEHHBIX (DAKTOPOB, ONPENENSIOIIUX ITOT
mpouecc. Pe3ynmpTaThl 3TMX HMCCIIEJOBAHHMN HMMEIOT BaXHOE 3HAYCHUE IIpU
MPOEKTUPOBAHUM, CTPOUTEILCTBE U 3(PPEKTUBHON IKCILUTyaTAllUM THAPOTEXHUUECKUE U
BOJIOXO3SIMICTBEHHBIE ~ COOPY)KEHHMS, B TOM 4yHciae Bopoxpanwmn, [9OC,
BOJIOPACIIPEIETIUTENBHBIX CUCTEM, KAHAJIOB U JIPYTUX WH)KEHEPHBIX KOMMYHMKALUi, a
TaKXke MpH pa3zpadoTKe MPOEKTOB PALMOHAIBHOTO UCIOIb30BAHUS 3€MENIbHBIX, BOIHBIX
Y BOJTHO-PHEPreTUUYECKUX PECYPCOB TOPHBIX TEPPUTOPHIA.

B pecniybnuke peanuszyercs psa MEPONPUATUIN 1O PA3BUTHIO arpapHOro CEKTOpa,
COBEPIICHCTBOBAHUIO CUCTEMBI BOJIOTIOIB30BAHUS U YIIPABJICHUS BOAHBIMU pECypcamu,
MOBBIIIEHHIO 3()(HEKTUBHOCTH UCTIOIB30BAHMSI BOJIHO-3HEPI€TUUECKUX PECYPCOB MAJTBIX
peK M CaéB TOPHBIX M MPEArOPHBIX PAMOHOB HAIIEW CTPAaHbI, C 3TOM LEJBIO, MO
CTPOUTENBCTBY MAJIBIX BOAOXPAHWIUIL U JOCTUTHYTHI MOJIOKUTEIbHBIE PE3YIbTaThl. B
«Ctparerun Y3o6ekucran-2030» Borpocsl «COepexeHus: BOJHBIX PECYPCOB U OXpaHa
okpyskaroiei cpeibl. CoXpaHeHHe MOYB OT SPO3HH...»° ObLIbI ONPEIETEHBI B KAYECTBE
MPUOPUTETHBIX TeJei. [[1s ycrenrHoro T0CTHKEHUS ITUX 11eJieit 00IbII0e HAyYHOE U
MIPAaKTUYECKOE 3HAYEHHE HMMEIOT BONPOCHI HM3YyYEHHsI IpoLEecca BOIHOM 3PO3UH,
npoTekaronieil B OacceiiHax TOPHBIX pPEK, (OPMUPOBaHMS €€ MPOIYKTa — CTOKa
B3BELICHHBIX HAHOCOB, & TAK)X€ COBEPIICHCTBOBAHME METOJOB HMX TI'€HETHYECKOIrO
aHausa.

JluccepralOHHOE UCCIIENOBAHUE B ONPENCIEHHOW CTEIEHU CIYKUT PELICHUIO
3aja4, TMpeaycMoTpeHHbIXx B Ykazax IIpesumenta PecnyOnuku VY30ekucraH

! Toknan o uensx B obnactu ycroitunporo passurus, 2021 roz. // www.unesco.org/water/wwap
2 Va3 Ipesunenta Pecny6nuku Y3sbexucran «O Crparerun «Y36ekuctan-2030»» NeVII-158 or 11 centsiops
2023 ropa. https://Lex.uz
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NoVTI-5742 ot 17 uronsa 2019 roga «O mepax 1o 3(p¢heKTUBHOMY HCIOIH30BAHUIO
3€MEJIbHBIX U BOJHBIX PECYPCOB B CEJIbCKOM X03s1cTBE», NeVI1-6024 ot 10 urons 2020
roga «O0 yTBepXACHMM KOHIICMIIMM PAa3BUTHUS BOJHOTO Xo3siicTBa PecmyOmuku
V30ekuctan Ha 2020-2030 roaer», NeVII-60 ot 28 suBaps 2022 rona «O Crparerun
pa3Butus HoBoro Y30ekucrana Ha 2022-2026 roasi», NeVII-158 ot 13 centsiops 2023
rona «O Ctpareruu «Y306ekuctan-2030» u moctanoBierussMu: Nel1I1-107 oT
1 ampenst 2023 roma «O HEOTIOXKHBIX Mepax MO MOBBIMIEHUIO 3()PeKTUBHOCTU
UCIIOJIb30BAaHUSI  BOJHBIX  PECypcoB» W  JIPyTUMU  HOPMATHUBHO-TIPABOBBIMU
JOKyMEHTaMU, IPUHATHIMU B JaHHOU cepe.

CooTBeTcTBHE HCC/IEI0BAHUS NMPHOPUTETHHIM HANPABJIEHUAM Pa3BUTHA
HAYKM M TeXHOJOruM pecmy0aukH. JlaHHOE nuccepTallMOHHOE HCCIEI0BAHKE
BBITIOJIHEHO B COOTBETCTBUM C MPUOPUTETHBIM HAIMpPABICHUEM pPa3BUTHUS HAYKH U
TexHoJorui pecrnyonuku: V. «Cenbckoe X034HWCTBO, OMOTEXHOJIOTHS, SKOJOTUs U
OXpaHa OKPYXAKOUIEH CPEIIbD».

O030p 3apy0e:KHBIX HAyYHBIX HCCIEIOBAHMII 10 TeMe JHCCEPTALUN.
HayuHble wuccienoBaHus, HampaBiI€HHbIE HA COBEPIIEHCTBOBAHHE METO/OB
KOJIMYECTBEHHOW OLIEHKM HHTEHCHBHOCTH CMBIBA MOYBO-TPYHTOB C TOBEPXHOCTH
TOPHBIX PEYHBIX OacceiHOB B YCIOBUAX W3MEHEHHMsI KIMMaTa, W3Y4YCHHE
3aKOHOMEPHOCTEH (POPMHUPOBAHUS CTOKA B3BEIICHHBIX HAHOCOB PEK, SBISIOUINXCS UX
OPOAYKTOM, MPOBOAATCS B BEAYIIMX HAYYHBIX IIEHTpAX M BBICIINX YYeOHBIX
3aBeJIcHUAX MuUpa, B yactHoctu: Water Science Center (Komopamo, CIIIA), Cranfield
Water Science Institute (BenmukoOputanus), Ben Gurion University of the Negev
(U3paunp), Wuhan University (Kurait), University of Exeter (BenukoOputanus),
Universiti Putra (Manaiizus), University of Potsdam (I'epmanus), MI'Y wumenun
M.B.JlomoHOCOBa (Poccus), Poccuticknii roCy1apCTBEHHBIN
ruapoMeTeopoiornueckuii yausepcuret - PITMY (Canxkr-IletepOypr) u apyrue.

B pesynbTarte uccrienoBaHuii, MPOBEACHHBIX B BEIYIIUX HAYYHBIX IICHTPaX MHUPA,
HAIPABIICHHBIX HA OIICHKY BIUSHUS MPUPOIHBIX (PaKTOPOB HA MPOIIECC CMBIBA TTOYBO-
TPYHTOB C pEYHBIX OACCEHOB 1 (POPMUPOBAHUS B3BEIICHHBIX HAHOCOB PEK, OTyUEHBI
pSA HAyYHBIX M MPAKTHYECKHX pEe3ylbTaToB. B YacTHOCTH: M3y4eHO BIHSHHE
IITOPMOB, yparaHoB U JIMBHEBBIX OCAJKOB Ha BOJHYIO 3pO3UI0 M (HOpPMHUPOBAHHE
B3BELIEHHBIX HAHOCOB PEK, JaHa OLEHKAa W3MEHEHUs IPaHyJIOMETPUUYECKOTO COCTaBa
PEUYHBIX HAHOCOB M MX BIUSHUA Ha pabOTy T'HJIpOTEXHUYECKHX coopyxkenuit (\Water
Science Center, Konopano); BBISBICHBI MEXKIOJOBbIC KOJICOAHHS BEIMYMHBI CTOKA
B3BEIICHHBIX HAHOCOB PEK U CO3/IaHbl MOJIETH JBUKEHHSI PEUHBIX HAHOCOB B pyciax
pek (Cranfield Water Science Institute, BemukoOpuTanus); mpou3BeaACHA
CTaTHCTUYECKasi OIIEHKa CBSI3ed MEXAy KOHIEHTpalueil B3BEIIEHHBIX HAHOCOB U
BEJIMUMHOM pacxoja BOJbI, BBINOJHEHA CpaBHUTENbHAs OIEHKAa OOBEMOB CTOKa
HAHOCOB, (POPMUPYIOIIMXCS MO BIUSHIUEM OCEHHUX U BeCeHHUX Joxkei (Ben Gurion
University of the Negev, W3pawnp), co3maHbl MaTeMaTHYECKHUE MOJIEIN
(GbopMHPOBaHHS CTOKa B3BEIICHHBIX HAHOCOB PEK, CMOACIMPOBAHO BIHSHHE CTOKA
BOJIbI C BBICOKOM KOHIICHTpAIMEH B3BEIIEHHBIX HAHOCOB Ha JedopMalinio pycia pex

3 O630p 3apy0eXkHBIX HAayYHBIX HCCIIEJIOBAHMH BBIMOJNHEH Ha OCHOBe caiitos: https://www.hydrology.ru;
www.msu.ru; https://www.unl.edu; https://www.ined.fr; https://en.wikipedia.org; www. cawater-info.net.
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(Wuhan University, Kurait), olieHeHa H3MEHYHBOCTh CTOKA B3BEIICHHBIX HAHOCOB BO
BpemMeHu u npoctpanctBe (University of Exeter, BemmkoOpurtaHus), BBISBICHBI
OTJINYUSI CTOKA B3BEUIEHHBIX HAHOCOB PEK T'YMHUJIHBIX M 3aCYIUIMBBIX TEPPUTOPHUIA,
(GOpPMUPYIONTUXCS TOJ BIWSHUEM aTMOC(HEPHBIX OCAJKOB, BBINMAJAIOMNX Ha
nmoBepxHOCTH uX OacceitHoB (University Putra, Manaii3us), omnpejeiieHa JHHAMUKA
CTOKA B3BEILICHHBIX HAHOCOB, (GOPMUPYIOIIUXCS B PEUHBIX OacceiiHax, MOJBEPKEHHBIX
YCKOPEHHOM 3pO3UH W OICHCHO WX BJIMsAHWE Ha Twiogopoaue mouB (University Of
Potsdam, ['epmanusi), ompeseieHbl MEKIOJOBbIC H3MCHCHHS CTOKa B3BCIICHHBIX
HAHOCOB PEK U BBISIBICHBI X THAPOJIOTHYECKUE U IKOJorndeckue 3HaueHus (MI'Y
umenu M.B.JlomonocoBa, Poccust), BeInosiHeHO kKapTorpadupoBaHUE CMbIBA MOYBO-
IpyHTOB ¢ peunbix 0acceitnoB (PITMYVY, Cankr-IletepOypr).

B HayuHBIX 1EHTpax MHpa BEAYTCS MCCIEAOBAaHUS MO  CIEIYIOIIUM
MIPUOPUTETHHIM HAMPABICHUAM U3y4Y€HHUs BOJTHOM 3PO3MHU B PEUHBIX OacceiHax u ee
poayKTa — GOPMUPOBAHUS PEUHBIX HAHOCOB: MPOSIBJICHUE BOJIHOM SPO3UH B PEUHBIX
OacceliHax, €€ YCKOpPEHUE IOJ BO3JEHCTBUEM MPHUPOJHBIX M AHTPOIOTEHHBIX
(akTOpOB MW YNpaBJICHUE OTUM MPOLECCOM; YCOBEPIICHCTBOBAHHUE METO0B
KOJINYECTBEHHON OILICHKM HWHTCHCUBHOCTU CMbIBA TIOYBO-TPYHTOB; H3Yy4YEHUE
3aKOHOMEPHOCTEH pachpe/ieNieHus] B3BEIICHHBIX HAHOCOB W MYTHOCTH PEK IO
BBICOTHBIM 30HaM; OLIEHKa BHYTPUIOJOBOTO pAaCIpeeieHUus CTOKa B3BEIICHHBIX
HAHOCOB pPEK MO MecslaMm, (a3zaM BOJHOTO pEXMMa U CE30HAM, a TaKXKe HX
MEXTOJIOBbIE KOJICOaHUs; W3y4YeHUE BIUSHUA PEYHBIX HAHOCOB HA PEXKUM
AKCIUTYaTalui THAPOTEXHUYECKUX COOPYKEHHUM U IPyTHE.

CreneHnb U3y4eHHOCTH NPOOaeMbl. DyHIaMEHTAIbHbBIE UCCIIEIOBAHUS B 00J1aCTH
M3Y4YCHHs TIporiecca BOAHOW DPO3MM, NPOTEKAIOIMMKA B PEYHBIX OacceiiHaXx U
3aKOHOMEPHOCTEW (POPMHUPOBAHMS UX MPOJYKTA - CTOKA B3BEIICHHBIX HAHOCOB, a TAKKE
BOMPOCHl MX KOJUYECTBEHHOW OIICHKH BBIMOJIHEHBI YYEHBIMHU NAJIbHETO 3apyOekKbs
(R.E.Horton, H.H.Bennett, A.Barat, N.L.Coleman, J.M.Jansen, R.B.Painter,
V.A.Vanoni, W.D.Yellison, J.N.Holeman, W.H.Wisehmeier, J.Seibert, K.VVercruysse,
Y.Alexandrov, J.Laronne, I.Reid, Z.Cao, Y.Li, Z.Yue, J.Carter, J.Dominic, T.Francke,
S.Werb, E.Sommere u apyrux), a takke yuénbiMu ObiBimiero Coroza u crpan CHIT
(1.1.AbpamoBuy, b.B.Ilonskos, I'.W.Illamos, I'.B.Jlomatun, H.M.MakkaBees,
A.B.Kapaymes, [I'.H.Xmananze, M.H.3acnasckuii, K.C.KabanoBa, P.C.Yanos,
I''N.11IBe6c, AL Jdenxo, B.M.Mo3zxepun u npyrue). B pe3ynbrare mpoBeAEHHBIX
VMU WCCIIEIOBAHUM YCOBEPLICHCTBOBAHbI METO/bI KOJIMYECTBEHHOW OLIEHKU BOJHOU
9PO3UM B PEYHBIX OacceiiHax, pacIloNIOKEHHBIX B Pa3HBIX PETHOHAX 3EMHOM
MMOBEPXHOCTH, OIICHCHO BIUSHUE PA3IUYHBIX MPUPOJHO-TeOrpadUyYECKux, B TOM
qucie, KIUMAaTHYECKUX (PAKTOpOB HaA OTHU TMPOIECCHI, pa3pabOTaHbl KPUTEPHUH
TPYNIUPOBKYA MHTEHCUBHOCTH BOJHOM 3PO3UU IO PEYHBIM OacceilHaM, MPeIOKEHbBI
METOJIbl OIIEHKM WHTEHCHUBHOCTU 3aWJICHUS Yalll BOJAOXPAHWJIUII U pycel KaHaJIOB
pPEUYHBIMU HaHOCAMH.

B V30ekucrane neppoie pyHaaMEHTaIbHbIC UCCIICOBAHNS B 3TOM HaIlPaBJICHUU
nposeaeHsl B.JI. lyneiem, O.I1.1ernoBoit u apyrumu. B nanpHeiiieM 3To HAy4HOE
HanpaBiieHne  paszBuBa  A.A.XonazapoB, X.M.Maxcynos, HO.H.lBaHOB,
A.P.Pacynos, C.P.Caunosa, 3.C.CupnubaeBa u apyrue. CeroaHs yuyeHHe O BOJHOM
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3po3uM M peuHblX HaHocax paszBuBaercs A.H.Hurmaroeim, @.X.XHKMaTOBBIM,
X.K.TammeroBbim, [I.I1.AliTtOaeBsiM, K.P.PaxmonoBbiM, ['.V./[’xymabaeBoii u
IPYTMMH MOJIOABIMU yUeHbIMH. HccnenoBaHusi 3THUX YYEHBIX, B OCHOBHOM,
MOCBSIIEHBI U3YUCHUIO MEXaHN3Ma BOJAHOU 3PO3HUH U €€ MPOIyKTa — (pOopMUpOBaHUS
CTOKA B3BEIICHHBIX HAHOCOB PEK, a TAKKE OI[CHKE BIUSHUS PA3JIMUYHBIX TPUPOHBIX U
AHTPOITOTCHHBIX (PaKTOPOB HA ATOT MPOIIECC.

[IpakTyeck BO BCEX NEPEUYHUCICHHBIX BBIINIE HUCCICAOBAHUSIX OCHOBHOE
BHUMAHHUE YJEJICHO M3YyYCHUIO B3BEIICHHBIX HAHOCOB KPYMHBIX PEK, OICHKE
WHTEHCUBHOCTHU BOJIHOM 3p03uM B UX OacceifHax. JlaHHOE UCCleI0BaHUE OTINYACTCS
OT HUX TE€M, YTO OHO TOCBSIIIEHO OLIEHKE MHTEHCUBHOCTHU Tpollecca BOJAHON 3PO3UH,
POTEKAIOIETO B 0acceliHax TOPHBIX PeK Y30eKucTaHa U MPUIETAIoUX TePPUTOPUi
U UX MPOAYKTA - CTOKA B3BEIICHHBIX HAHOCOB B 3aBUCHMMOCTH OT KJIMMAaTHYECKHUX
(haKkTOpOB - TeMIIepaTyphl BO3[yXa U CE30HHBIX OCAIKOB.

CBa3b  IHCCEPTAIMOHHOTO  HCCJAEA0BAHMS ¢ IUIAHAMH  HAY4YHO-
HCCJIeA0BATEIbCKUX PadoT BbICHIEr0 00pPa30BATEILHOI0 YUpeKIeHHs, I/Ie
BBINOJIHEHA auccepTanus. /[rccepTallMiOHHOE UCCIIEIOBAHKUE BBHIMIOJHEHO B paMKax
(byHIAMEHTAIBHOTO W TMPHUKIAJAHOTO TPOEKTOB IJIaHA HAYYHO-HUCCIIEIOBATEIBCKUX
pabot HammonansHoro yHUBepcutTeTa Y30ekucrana: OT-D6-062 — «MccnenmoBanue
HEKOTOPBIX 3aKOHOMEPHOCTEW THAPOJOTHUECKUX U  (PU3HKO-reorpapuiecKkux
mporeccoB B Apanbckom Oacceiiae» (2007-2011 rr.), OT-®5-13 — «Mccnenoanue
3aKOHOMEPHOCTEN (POPMHUPOBAHUS THIPOIOTUUYECKOTO PEKHUMa M BOJHBIX PECYPCOB
pek Y30ekucTaHa U COMPENEIbHBIX TEPPUTOPUN B YCIOBHUSAX M3MEHEHHUS KIMMaTa
(2017-2020 rr.) u Y30-Uun-2021-89 — «OrueHka BAUSHHUS IUIOTHH W HU3MEHEHUS
KJIMMaTa Ha JACPUIUT BOJABI M 3aCyXy B 3aCyILIUBBIX M IMOJY3aCYIUIMBBIX PEYHBIX
Oacceitnax Muauu n Y3oekucranay (2021-2023 rr.).

Heanlo uccjienoBaHusl SBISETCS W3ydeHHUE Tporiecca (HOPMHUPOBAHMS CTOKA
B3BCIICHHBIX HAHOCOB TOPHBIX PEK Y30€KHUCTaHAa U COMPENENbHBIX TEPPUTOPHI B
3aBUCUMOCTH OT KJIMMaTUYECKUX (DAKTOPOB M YCOBEPILIEHCTBOBAHUE METO/IOB OLICHKHU
MHTEHCUBHOCTH CMBbIBa TOYBO-TPYHTOB C UX 0OAcCEHOB B YCJIOBHUSIX H3MEHCHUS
KJIUMaTa.

3agaum uccJIeI0BAHMS:

OIIEHKAa THUAPOMETEOPOJIOTUYECKON H3YyUYEHHOCTH OacCeHOB TOPHBIX PEK U
BBIOOP OMOPHBIX TUAPOJOTHUECKUX U METEOPOJIOTHYECKUX ITYHKTOB HAOIIOICHUI;

OIIEHKA KOJMYECTBEHHBIX I1OKA3aTEJIe CTOKAa B3BEIICHHBIX HAHOCOB PEK H
OTpEe/ICJICHHE UX U3MEHEHUI B 3aBUCUMOCTH OT BBICOTHOM 30HAJILHOCTH,;

CTaTUCTUYECKAsl OIICHKAa MHOTO(AKTOPHBIX CBSI3€M MEXKy CTOKOM B3BEIICHHBIX
HAaHOCOB Y KJIMMATHYECKUMU (HAaKTOpaMH, COCTABICHUE WX HOPMaJIM30BaHHBIX
YPaBHEHHM PETPECCU;

OIICHKA BKJIQJOB PA3JIMYHBIX KIUMATHYECKUX (HAKTOPOB — CE30HHBIX
aTMOC(EpHBIX 0CAJKOB U TEMIIEpaTyphbl BO31yXa B GOPMUPOBAHUE CTOKA B3BEIIEHHBIX
HaHOCOB PEK;

YCOBEPIICHCTBOBAHUE KIMMATUYECKUX M KIUMAaTO-MOP(OJOTHUECKUX MOeei
KOJINYECTBEHHOM OIICHKH CMbIBA TTOYBO-TPYHTOB C TIOBEPXHOCTH PEUHBIX OACCEHHOB;

co3/laHne IU(PPOBBIX KapT CMbIBa IMOYBO-TPYHTOB C PEUYHBIX OACCEHHOB C
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npuMeHeHneM coBpemMeHHbIX [ IC TexHomorui.

OO0bekTOM MHCCIeI0OBAHUA SBISIIOTCS PEKM Y30€KHCTaHa M IPUIIEraroluX
TEPPUTOPHUIl U KX CTOK B3BEIICHHBIX HAHOCOB.

IIpenmeTom uccie0BaHus SBISIOTCS UCCIIEI0OBaHNE TIpoliecca (popMupoBaHUs
CTOKa B3BEIICHHBIX HAHOCOB TOPHBIX PEK B YCJIOBUSX HW3MEHEHUS KiIUMaTa U
YCOBEPILIEHCTBOBAHUE  METOJOB  KOJMYECTBEHHOM OLEHKH TUAPOJIOTHYECKUX
MOKa3aTesleld, XapaKTepU3YyIOIIUX HWHTEHCUBHOCTh CMbIBAa IOYBO-TPYHTOB C HUX
OacceitHoB.

Metoabl  ucciaenoBaHusi. B juccepranvd  MCHONB30BAaHBI  METO/IBI
reorpaduyeckoro 00001IeHus, KapTorpadupoBaHusi, THAPOJIOTHIYECKON aHAIOTHUH,
TEOPHUH BEPOSTHOCTEH M MAaTEMaTHUYE€CKOM CTaTUCTUKH, TUAPOTIOTHYECKUX PACUETOB U
POTHO30B, a TaKXe OOBEKTHBHBIM METOJ BBIPABHUBAHUS M HOPMAJU3ALMHU TPU
CTaTUCTUYECKOM OLEHKE MHOTO(QAKTOPHBIX CBSI3€l MEXJy CTOKOM B3BEIICHHBIX
HAaHOCOB PEK M KIIMMATHYECKUMU (PaKTOpaMH, a MpU CO3/IaHUU KapThl CMbIBA IMOYBO-
IPYHTOB HCIIOJIb30BaHbl cTaHmaptHeie mporpammbl  MapinfoPro u  ArcGISPro
reorpaguyeckux nHpopmanroHHbix cucteM — ['MC TexHomoru.

HayuyHnasi HOBU3HA HCCJIEIOBAHMS 3aKIIOYAETCS B CIEIYIOLIEM:

onpeeeHbl 3HAYEHUS] HOPMbI IOKAa3aTEeIe CTOKA B3BEILIEHHBIX HAHOCOB TOPHBIX
pek Y30ekucrtana — MmyTHOCTH (p, /1), pacxona (R, kr/cex) u oorema (Wgr, TOHHA)
CTOKa HAHOCOB, MOYJb cMbIBA (MR, T/KM? TON);

npou3sBe/ieHa (PU3UKO-CTaTUCTUUYECKAask OLIEHKA MHOTO(AKTOPHBIX CBSI3EH MEXIy
CTOKOM B3BEILEHHBIX HAHOCOB PEK M MeTeoposorndeckumu axropami (t, °C; X, Mm),
pa3paboTaHbl UX HOPMAJIU3UPOBAHHBIE YPABHEHUSI PETPECCHH;

YCOBEPILIEHCTBOBAHbl KIMMAaTHUYECKUE U KIMMATO-MOpP(OJIOTUYECKUE MOJAETU
(GbopMHpPOBaHUS CTOKA B3BEILIEHHBIX HAHOCOB F'OPHBIX PEK PA3JIMYHOIO TUIA TUTAHUS;

POU3BEICHA OLEHKA 30HAJIBHOTO MOAYJS CMBIBA 33 CHET JOXKIEBBIX, TAJIBIX
CHErOBBIX W JICHUKOBBIX BOJ JJIsl Pa3jIMYHBIX BBICOTHBIX 30H C MOBEPXHOCTH
0acceilHOB rOpHBIX PEK;

pa3zpaboTanbl U(GPOBBIE KAPTHI CMbIBA MMOYBO-TPYHTOB C MOBEPXHOCTH PEUYHBIX
OacceilHOB Y30€KkHCTaHa M COINpPEACNIbHBIX TEPPUTOPUN C HCIOJIb30BAHUEM
cranpaptHeIX mporpamm MaplinfoPro, ArcGISPro I'MC - TexHOJIOTHi.

IIpakTHYeckue pe3ybTaThl HCCJIE0BAHUSA 3aKIIIOYAIOTCS B CIEAYIOLIEM:

YCOBEPILIEHCTBOBAH METOJ, OLEHKH BIMSHUS NPUPOIHBIX W AHTPOIOTEHHBIX
(bakTOpoB HAa POPMUPOBAHUE CTOKA B3BEIICHHBIX HAHOCOB TOPHBIX PEK;

OLICHEHBbI BKJIaJbl KIMMATHYECKUX (AKTOpPOB - TEMIEpaTypbl BO3AyXa U
aTMoc(epHBIX OCaZAKOB B (OPMUPOBAHHME CTOKA B3BEIIEHHBIX HAHOCOB pEK U
ONpEAENIEHB] UX U3MEHEHHUS B 3aBUCHUMOCTHY TUIIA TUTAHUS PEK;

IIOJIyYE€HbI YPABHEHHS PETPECCUU 3aBUCUMOCTEN MOAYJISl CMbIBA IIOYBO-TPYHTOB
OT CpeIHEH BBICOTHI U IIOIIAIA BOAOCOOPOB PEUHBIX 0ACCEHHOB;

YCOBEPILIEHCTBOBAHBI METO/IbI KOJIMYECTBEHHOM OLIEHKH CMbIBA MOYBO-TPYHTOB C
Pa3IMYHBIX BBICOTHBIX 30H 0ACCEHHOB PEK;

YCOBEPILIEHCTBOBAHBI KIMMATUYECKasi M KIMMAaTO-MOPQoJIOrHuecKas MoOJeiu
KOJIMYECTBEHHOM OIIEHKM WHTEHCHUBHOCTH CMbIBa MOYBO-TPYHTOB C MOBEPXHOCTH
pEUYHBIX 0aCCEIHOB,;

35



co3faHbl UUM(pPOBbIE KapThl CMbIBA MOYBO-TPYHTOB C IMOBEPXHOCTU PEUHBIX
6acceiinoB Ha ocHoBe npumeHeHus [ UC - TexHomorui.

JlocTOBEpHOCTH Pe3yJbTATOB HCCJIEA0BAHUSA OOOCHOBBIBACTCS TEM, UTO B
JCCepTaIK B Ka4eCTBE OCHOBHOTO UCTOYHHKA HH(GOPMAIIUHU UCIIONIb30BAHbI JAHHBIE
U3MEpeHU U HAOMIOJEHWI, BBINOJHEHHBIX HAa  CETAX  ATrEHTCTBA IO
THJIPOMETEOPOJIOTUYECKON  ciy)xOe mnpu  MMHHHCTEPCTBE JKOJIOTHUH, OXpaHbI
OKpy>Karolen cpeipl U M3MeHeHus kinMaTta PecryOnuku Y30ekuCTaH Ha OCHOBE
CTaHAAPTHBIX TpeOOBaHMM, JONONHEHHbIE JaHHBIMM MUHHUCTEPCTBA BOJHOTO
X03siecTBa M MMUHUCTEPCTBA CEIIbCKOro Xxo3siicTBa PecnyOnuku VY30ekuctan u
MaTepuallaMi TIOJIEBBIX HCCIEAOBaHWI aBTOpa, a TaKXKe COTJIACOBAHHOCTHIO
PE3YNbTAaTOB HCCIEIOBAHUS C BBIBOJIAMU paHee OMYyOJIMKOBAHHBIX B PaMKax TEMBI
UCCJIEIOBAHUNM M MX BHEAPEHUEM B MPAKTUKY THAPOMETECOPOJIOTHYECKON CIIyKObl U
APYTUX cep MPOU3BOJCTBA.

HayuyHoe n nmpakTrnyeckoe 3Ha4YeHHe pe3yJbTaTOB HccjenoBaHusa. Hayunas
3HAYUMOCTh  PE3YyJbTAaTOB  HUCCIEIOBAaHUN  ompenensercda  BO3MOXHOCTSMU
WCIOJIb30BaHUS B OYyIyIIEM METO/IOB, MIPUMEHEHHBIX NPU KOJUYECTBEHHOM OIICHKE
CTOKa B3BEIICHHBIX HAHOCOB B 3aBUCUMOCTH OT KJIMMATUYECKUX (HAKTOPOB M UX
TEOPETUYECKUX OCHOB, @ TaKK€ OCHOBHBIX HAy4HbIX BBIBOJIOB paOOThL, IpHU
KOJIMYECTBEHHOM OLIEHKE MHTEHCUBHOCTH CMbIBA MIOYBO-TPYHTOB C PEYHBIX OACCEHHOB
JOPYTUX TOPHBIX PErHMOHAX, COBEPIICHCTBOBAHUU METO/I0B 3(PPEKTUBHOTO yIpaBICHUS
ATUM MPOLIECCOM, pa3pabOTKe HAyYHO-METOJIMYECKHX OCHOB PEIICHUI, CBSI3aHHBIX C
IIPOEKTUPOBAHUEM TUIAPOTEXHUYECKUX COOPYKEHHH, a TaKXKe BO3MOKHOCTIMHU
JOTIOJTHEHUSI HAYYHOT'O HAIpaBlIeHUs (PyHAaMEHTAbHOW TUIPOJIOTUU — THUAPOJIOTHH
TOPHBIX PETMOHOB C HOBBIMM HAY4YHO-TEOPETUYECKUMHU JAHHBIMU.

[IpakTHueckast 3HaYUMOCTb PE3YyJIbTaTOB MCCIEIOBAHUS ONPENEISETCS TEM, UTO
OHM CIy’)KaT KaK BaXHbIl HAy4HO-IPHUKJIAJAHOW pecypc IpU MPOEKTUPOBAHUH,
CTPOUTEIHCTBE u s pexTuBHON JKCIUTyaTaluu BOJIOXPaHUJIMIIL,
TUIPOJICKTPOCTAHIIMM, KAaHAJIOB M JPYTUX TUAPOTECXHUYECKUX COOPYKEHUH,
pa3paboTKe IMJIaHOB MEPONPUITHI, HANpaBiIeHHBIX HA 3(()EKTUBHYIO OpraHU3aALUIO
BOJIOTIOJIb30BAHMSI M YIIPABJICHHS BOJHBIMU PECYPCaMHU, a TAKKE OCHOBHBIE BBIBOJIBI U
0000I1IeHHbIE MaTepualbl JUCCEPTALMM CIIyKaT MOBBIIICHUIO KayecTBa Yy4eOHOIo
Mpoliecca B COOTBETCTBYIOIIMX HAIpaBICHUS U CIEHHAIBHOCTS, CBA3aHHBIM C
TUAPOMETEOPOTIOTHYECKOTO MPO(UIIsL, B CUCTEME BBICIIET0 00pa30BaHUsI PECITYOJIUKHU.

Bueapenune pe3yiabTaroB HcciaenoBaHusi. Ha OCHOBe pe3ysbTaTOB OLIEHKH
CTOKA B3BEIICHHBIX HAHOCOB TOPHBIX PEK U MHTEHCHUBHOCTH CMBbIBA ITIOYBO-TPYHTOB C
MOBEPXHOCTU X OAaCCEMHOB B yCIOBUSIX U3MEHEHHUS KJIMMaTa:

OLICHKA KOJIMYECTBEHHBIX I10KA3aTEJIE€l B3BEIIEHHBIX HAHOCOB TOPHBIX PEK
V36ekucrana (p, r/m; R, kr/cex; Wg, ToHHa; Mg, T/KM>'TOI) M MX H3MEHEHUS B
3aBHCHUMOCTH OT CpPEAHMX BBICOT PEYHBIX OAcCCEeHOB HCIOJIb30BaHbl B CHCTEME
ATEHTCTBA THIPOMETEOPOJIOTUYECKON ciyxObl (Y3ruapoMeT) npu MHHHUCTEPCTBE
HKOJIOTUH, OXPaHbl OKpYXalolled cpeabl U HU3MEHeHWs KiaumaTta PecnyOnuku
VY30ekucTtaH Mpu MOATOTOBKE K M3JAaHUIO CHPABOYHUKOB «l MIpOIOTHYECKUIA
exeroaHuk», «OCHOBHBIC THIpoJoruueckue mnokasatenm» (Crpaska Ne01-15/1298
ATEHTCTBAa THUIPOMETEOPOJOTHYECKOM CIy:KObl Npu MUHHUCTEPCTBE HKOJIOTHUH,
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OXpaHbl OKpYyXarollen cpeibl U n3MeHeHus kiumarta Pecriyonuku Y30ekucrtan ot 27
utonst 2024 roma). B pesynbrare CO3/MaHBI JIOMOJTHHUTEIbHBIC BO3MOXKHOCTH JUISI
YTOYHEHHSI KOJTMYECTBEHHBIX MTOKa3aTeIei B3BEIIICHHBIX HAHOCOB PeK Y30eKnucTaHa u
CONPENEIIBHBIX TEPPUTOPHUN;

YPaBHEHUSI PErpecCHd MHOTO(AKTOPHBIX CBSI3€l MEXKIY MOKAa3aTeNsIMH CTOKa
B3BEIICHHBIX HaHOCOB pek (R, kr/cex; Mg, T/KM?'TOX) M METEOPOJOTHYECKUMH
penrmunHamu (t, °C; X, MM) Hcnome3oBaHBI B cUCTeME  ATEHTCTBA
TUAPOMETEOPOJIOTMYECKON  CiIy:kObl Mpu  MUHHUCTEPCTBE OIKOJOTHUHU, OXPaHBI
OKpYXalolllel cpefibl U U3MEHeHus kiaumarta PecryOnuku Y30€KHCTaH B KauecTBE
JOTIOJTHUTEJIBHOTO MPOBEPOYHOTO BBIPAXKEHUS MPU IKCIEPTU3E HAOIIIOICHHBIX
3HAUYECHUN KOJIMUECTBEHHBIX MOKa3aTeliel CTOKa B3BEHICHHBIX HAaHOCOB pek (CrpaBka
Ne01-15/1298 AreHTCTBa THAPOMETCOPOJIOTHUECKON CAY»KObI NP MHHHCTEPCTBE
HKOJIOTMH, OXpaHbl OKpYXaroulel cpeapl W H3MEHEHHs KkiuMarta PecrnyOnuku
V36ekucran ot 27 urons 2024 ropa). B pesynbrare co3aHbl JAONOTHUTEIBHBIC
BO3MOKHOCTH TIOBBIIIEHUS JIOCTOBEPHOCTH KOJUYECTBEHHBIX IIOKa3aTeNed CTOKa
B3BELIEHHBIX HAHOCOB T'OPHBIX PEK;

KOJIMYECTBEHHBIE OLEHKH WHTEHCUBHOCTH CMbIBA IOYBO-TPYHTOB C PEUYHBIX
0acceilHOB MCIIOJIb30BaHbl B CUCTEME ATEHTCTBA THIPOMETEOPOIOTHUECKON CITYKOBbI
(Yarumpomera) npy MHHHCTEPCTBE JKOJIOTHH, OXpaHbl OKpYXKAIOMICW Cpeasl
U3MeHeHUsl KiuMara PecnyOnuku Y30€KHCTaH NpH MOJATOTOBKE THUAPOIOTHYECKUX
CIIPABOYHHUKOB JUIsl OLIEHKH CKOPOCTH 3aWJIEHUS BOJOXPAHWUIMIL PEYHBIMU HAHOCAMU
(CnpaBka Ne 01-15/1298 AreHTCcTBa THIPOMETCOPOJIOTHYCCKON CIIYy:KOBI TPH
MuHHCTEPCTBE DKOJIOTMH, OXPaHbl OKPYXKAIOIIEW Cpelpl W HW3MEHEHUs KIMMAaTa
Pecniyonuku  VY36ekucran ot 27 wutons 2024 roma). B pesynbrare co3naHbl
JOTIOJIHUTENbHBIE BO3MOXHOCTH OMpeieieHNsI 00bEMA OTIIOKEHHBIX PEYHBIX HAHOCOB
Ha JaHe 4yamM Yappakckoro, AxaHrapaHckoro, TymamaHrckoro # Jpyrux
BOJIOXPAHWIHILL, @ TAKKE ONEPATUBHO OLICHUTh UX IMOJIE3HYIO EMKOCTB;

pe3ynbTaThl BIUSHUSA KIMMATHUYECKHX (DAKTOPOB - CE30HHBIX aTMOCHEPHBIX
OCAaJIKOB U TEMIIEpaTyphl BO3/1yXa Ha ((OPMUPOBAHKUE CTOKA B3BELIEHHBIX HAHOCOB PEK,
a TaK»Ke BBISIBIIEHHbIE OCOOCHHOCTH MU3MEHEHUSI MyTHOCTH PEYHBIX BOJ 11O BHICOTHBIM
30HaM UCIO0JIb30BaHbl B Hay4HO-TTPOU3BOACTBEHHOM rOCYJapCTBEHHOM MPEANPUATHI
- HIII'TI «Kaprorpadus» Arenrcrsa no kagactpy npu ['ocynapcTBEHHOM HaJIOrOBOM
komutere PecniyOnuke Y30ekucTaH npy MOATOTOBKE TEMAaTHYECKOU KapThl « MyTHOCTh
peunbix Boa. M: 1: 5000000» paznena «lloBepxHOoCTHBIE BOABDY HarmoHambHOTO
atmaca Y30ekuctana (CrpaBka Ne 08-10898 ArenrctBa 1O Kagactpy MpH
['ocynapcTBeHHOM HasioroBoM komutere PecnyOnmke Y36ekuctan ot 5 aexadpst 2022
roga). B pesynbrare cozmaHbl BO3MOXXHOCTH ONEPATHBHOIO ONPEACICHHS W3MEHEHMS
MYTHOCTU BOJI TOPHBIX PEK IO BBICOTHBIM 30HaM W UX PACIPENENICHUS MO IUIOIIAIN
0acCelHOB;

PE3yIbTaThl KOJMYECTBEHHON OLEHKH Monyns cMmbiBa (Mg, T/KM?-TOI) MOYBO-
IPYHTOB C TMOBEPXHOCTU PA3NIMYHBIX BBICOTHBIX 30H 0acCeiHOB TOPHBIX pEK
ucnionb3zoBanbl B HIII'TI  «Kaprorpadusi» ArentctBa mo Kajgactpy Ipu
['ocynapcTBeHHOM HalloroBoM KomuTtere PecnyOnmuku Y30€KuCTaH MpH MOATOTOBKE
1M poBbIX KapT «CMbIBa MOYBO-TPYHTOB C peuHBIX OacceliHoB: baccelin peku Ynpuuk.

37



M: 1:950000; Bacceitn peku Axanrapan. M: 1:550000; Bacceitnbl pex depranckoii
nomuabl. M: 1:1500000; bacceiin pexku Kamkamgapss M: 1:800000; bacceitnbl pex
Cypxangapes u lllepabagmapes. M: 1:1000000» pazmena «IloBepXHOCTHBIE BOIBI»
Hanmonanenoro atnaca Y30ekucrana (CrpaBka Ne 08-10898 AreHTcTBa Mo Kamactpy
npu ['ocyaapcTBEHHOM HaloroBoM komutere PecryOimke Y30ekucraH oT 5 nexaOps
2022 ronma). B pesynbTare CO3MaHBI JTOMOJHUTEIBHBIE BO3MOKHOCTH OIEPATUBHOIO
OIPENIEICHNSI 0YaroB YCKOPEHHOW BOJHOW 3pO3UM U Y4YETA UX MPH MPOESKTUPOBAHUU
BOJIOXPaHWJIMILL

Anpobauuss  pe3yabTaroB  HccjenoBaHusi.  OCHOBHBIE  PE3YJIbTAThI
UCCleIoBaHusl ObUIM OOCYXKJEHbl Ha 23 MEXIYHApOJIHBIX U 2 PECIyOJIMKAHCKHUX
HAYYHO-TIPAKTUYECKUX KOHPEPECHITUSX.

Ony0/1MKOBAaHHOCTH Ppe3yJbTAaTOB HccaeaoBanusa. [lo teme auccepranuu
omy6nurkoBaHo 43 HayuHbIe paboThl. 13 HUX 1 MOHOTpadus (B coaBTOPCTBE), 12
HAay4YHBIX CTaTe B JKYypHAJIAX, PEKOMEHJOBAHHBIX BrpICIIel aTTeCTalMOHHON
koMmuccuen PecnyOnmuku VY30ekucran g MNyOJIMKAalMA OCHOBHBIX HAy4HbBIX
pe3yJAbTAaTOB JOKTOPCKUX JUCCEpPTAllMid, B TOM 4YHUCJIE 7 B PECIyOJIMKAHCKUX, 5 B
3apyOeKHBIX JKypHaJIaXx.

Crpykrypa U 00bém auccepraumu. CTpyKTypa AuccCepTalldl COCTOUT W3
BBEJICHMS, IISITH IJIaB, 3aKIIOUYEHHs, CIUCKAa HCIOJIb30BAHHOM JIUTEPATYphl H
npuinoxeHui. O0bEM auccepTaliy COCTaBIsAET 182 cTpaHUIIBL.

OCHOBHOE COJEPXAHUE JUCCEPTALIUUA

Bo BBeaeHum o0O0OCHOBaHBI aKTyaJlbHOCTh M BOCTPEOOBAHHOCTH TEMBI
HCCIICIOBaHMS, ONpEAeNICHpl €€ Ieb M 3aJayd, yKa3aHbl OOBCKT M IIPEAMET
WCCJICIOBAHUS, TIOKa3aHO COOTBETCTBUE TEMBI IPHUOPUTECTHHIM HAMpPaBJICHUSIM
pa3BUTHUS HAYKH W TEXHOJIOTHH pecnyONIMKH, pacKpbiTa HaydHas HOBHU3HA U
MPAKTUYECKAS] 3HAYMMOCTh MOJYYEHHBIX PE3yJbTaTOB, UX JTOCTOBEPHOCTh, HAYYHO-
MPAKTUYECKAs] 3HAYMMOCTh, MPEACTABICHbI CBEACHUS O BHEAPEHUH B IPAKTUKY
PEe3yJbTAaTOB BBIMOJHEHHOTO UCCIEAOBAHUs, 10 OMyOJMKOBAaHHBIM Pa0OTOM B paMKax
TEMBbI JUCCEPTALIUU U €€ CTPYKTYPE.

IlepBast riaBa pguccepranuu HasbiBaeTcss «MeTogo/I0rH4ecKue OCHOBBI
U3Y4YeHHUs1 MNPoOJeMbl, MCXOJAHBbIE THIPOMETEOPOJIOTHYECKHEe [aHHbIe M HX
aHAJIU3». 3/1€Ch U3JIOKEHBI METOA0JIOTUYECKAE OCHOBBI UCCIIEIOBAHUS CMbIBA ITOYBO-
ITPYHTOB C MOBEPXHOCTU PEUYHBIX 0ACCEMHOB M (POPMHUPOBAHUSI CTOKA B3BEIIECHHBIX
HaHOCOB, OLICHEHA VU3y4YEHHOCTD HCCIIEAYEMOU TEPPUTOPUHU c
TUIPOMETEOPOJIOTUUECKON TOUKH 3pEHUsI. B JaHHOM T1aBe Takke NPOaHaIn3UPOBAHbI
JTAHHBIC THJIPOJIOTUYECKUX U3MEPEHUM CTOKA BOJBI M B3BEIICHHBIX HAHOCOB IOPHBIX
PEeK U JIaHHBIC METEOPOJIOTHYECKUX HAOIII0ICHUH, MPOBEICHHBIX B MX Oaccelinax. Ha
OCHOBAaHMHM WX  pE3yJbTaTOB  BBIOpAHBI  OMOPHBIC  TUAPOJIOTHYECKHE U
METEOPOJIOTUYECKUE MyHKTHI HAOIIOICHUI TAHHOTO UCCIIeI0BAHMUS.

B pamMkax TeMbl AHUCCEPTAIIMOHHOTO HCIIEAOBAHMS, MEPBOHAYAIBHO JaH 0030p
Tpyaam yu€HbIX aanbHero 3apyoexns (R.E.Horton, H.H.Bennett, A.Barat, N.L.Coleman,
J.M.Jansen, R.B.Painter, V.A.VVanoni, W.D.Yellison, J.N.Holeman, W.H.Wisehmeier,
J.Seibert, K.Vercruysse, Y.Alexandrov, J.Laronne, I.Reid, Z.Cao, Y.Li, Z.Yue, J.Carter,
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J.Dominic, T.Francke, S.Werb, E.Sommere) u crpan ObiBmiero Coroza m CHI -
J.1.AG6pamoBuua, b.B.Ilomsixkosa, I'.W.IllamoBa, [I'.B.Jlomatuna H.M.MakkaBeesa,
A.B.Kapaymesa, I'.H.Xwmamangze, M.H.3acnasckoro, K.C.Kabanosoii, P.C.Hanoga,
I""N.1Ise6ca, A.IlJlenxkoBa, B.M.Mo3zxepuna. B Y30ekucrane uccienoBaHus B 3TOM
HanpaBiieHur BbinosiHeHbl  B.JLIyneuem, B.C.JlammenkoBeiv, O.ILIernoBoi,
®.K.Kouepra, A.A.X0Ha3apOBbIM, X.M.MaxcynoBbiM, 1O .H./BaHOBBIM,
A.P.PacynoBeim, C.P.Caunosoii, 3.C.CupnubaeBoit U JIPYTAMU.
B nocinenyronum  onn  npoaobkeHsl  A.H.HurmatroBbiM, @.X.XHUKMaTOBBIM,
b.K.Ilapesbim, X.K.TammeroBbiM, A.A.JIu6eprom, J1.I1. Aiir6acBbiM, A.ApudKaHOBBIM
u apyrumu. B nanHoi paboTe HaydHO-TEOPETUYECKUE B3IJISAbI BBIIICTICPEUUCICHHBIX
y4€HBIX O BOJHOM 3po3uu U (HOPMUPOBAHUM CTOKA B3BEIICHHBIX HAHOCOB PEK
HOCTYXWIU PYHIAMEHTAIBHON OCHOBOM.

B pabore, Bonpockl (hopMupoBaHUsl CTOKA B3BEIIEHHBIX HAHOCOB PEK M3yuYE€HbI B
OTIEJILHOCTH pa3ziensis ux no dacceitnam Amyzaapeu u Colpaapby. OTH KPYITHbIE pEUHBIE
OacceilHbl, B CBOIO OYEpellb, C YYETOM HUX (PU3UKO-TeOrpapUuecKux YCIOBUH H
ruporpadum, Takke Ha OoJiee Menkue O6accelinbl. B wactHocTH, B 6acceline AMyaapbu
ObLIM BBIJENICHb Maiible Oacceiinbl 3epaBmiaH, Kamkamgapes u Cypxasgapbs, a B
Oacceitne Ceipaapeu — Masble Oaccelinbl dDepraHckas ponvHa, Yupyuk, AXaHrapad U
Canrzop-3aamuncy. OneHeHa, B OTIEIbHOCTH, THIPOJIOTUYECKAsT N3YYEHHOCTh MaJIbIX
0acceiiHOB. YCTaHOBJIEHO, YTO Ha pekax depraHckoil JOJUHBI MO HACTOSIIEE BpEeMs
neiicteoBasio Oosee 230 ruaponormyeckux moctoB. [Ilpumepno Ha 90 U3 3THX
TUJPONOCTOB HAOMIOJANICS CTOK B3BELIEHHBIX HAHOCOB. Tak, Ha pekax OacceiliHa
Yupuuka, B pa3Hble TOAbl HAOMIOACHUS 32 COCTOSTHEM BOJbl U B3BEUICHHBIX HAHOCOB
MPOBOJMIIUCH OoJiee ueM Ha S0 rIpoJIOTHUECKUX 10CTaxX, a B 0acceliHe peku AxaHrapaH
okoJ10 40 ruaponocrax.

Tabmuna 1
Pacnpenenenne uncia OMOPHBIX THAPOJIOTHIECKUX MTOCTOB 10 OacceliHam
No PeqH(iﬁ N F, k2 H. Uucno net HaOmoAeHUN
/o Gacceiin Q | R
baccelin Amynapbu
1 |3epaBman 8 25,1 - 893 938 — 1710 9-57 9-42
2 |Kamkagapps 15 64,1 - 7900 1180 - 3500 27-91 8-81
3 |Cypxanmapbs 16 55,8 -13500 1460 - 2650 20-93 20-79
ITo Gacceitny 39 | 25,1-13500 938 - 3500 9-93 8-81
baccelin Creipapbu
4 |Depranckasi JOJIHHA 9 107 - 58400 2420 - 3480 20 - 105 18 - 83
5 |Yupuuk 13 15,6 -10900 1380 - 3130 40 - 90 21 - 87
6 |Axadrapan 12 19,0 - 1290 1560 - 2500 9-73 8-59
7 |Canrzap-3aaMuHCy 7 20,4 - 570 1863 - 2598 15-73 11-55
1o Gacceitny 41 | 15,9 - 58400 1380 - 3480 9-105 8 - 87
Bcee 80 | 15,6 -58400 938 - 3500 9-105 8 - 87

Ipumeuanue: N — uucno eudponocuveckux nocmos, F — niowaows 6odocbopa; H — cpeouss
gvicoma baccetina, Q — pacxoo 600bl; R — pacxo0 836eueHHbIX HAHOCO8.

Ha ocHOBe COOTBETCTBYIOIIMX AHAIM30B, B KAaYECTBE OIOPHBIX PACUETHBIX
MYHKTOB BbIOpaHbl 80 THAPOIOTHYECKUX MOCTOB, Ha KOTOPBIX HAOIIOIANICS CTOK
B3BEIIICHHBIX HAHOCOB pek. M3 Hux 39 oTHOCATCS K OacceiiHy AMyapbH, a OCTaIbHbIE
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41 - k 6acceitny Coipaapbu (Tad. 1).

B nuccepranuy mo KaxjaoMy T'MAPOJIOTHYECKOMY IMOCTY OINpPEAENICHbI TUIONalb
pedHoro OacceifHa, €ro CpelHsis BbIBEIICHHAs BHICOTA, YUCIO JIET HAOIIOACHHUN 3a
pacxoaMu BOJIbI U B3BEIIEHHBIMA HAHOCAMH PEK, PACCUUTAHBI CPETHHE MHOTOJIETHHUE
U XapaKTEepHbIE Pacxoibl BOJAbI U B3BELIEHHBIX HAHOCOB PEK, MPOaHAIM3UPOBAHBI X
pe3yNbTaThl U CAEIAHBI COOTBETCTBYIOIIHNE BHIBOIBI.

Bropas rmaBa jucceprauuu  HaszbiBaeTcd  «@OpMHMpPOBaHHE  CTOKA
B3BCLHICHHBIX HAHOCOB TOPHBIX PEeK B YCJIOBHAX H3MEHCHUSl KJINMATa H
onpeneasiromue ero ¢pakrops». B maHHOU T71aBe, B paMKaxX TEMBbI UCCIIEIOBAHMS,
BHayaje, OCBEILEHbI IPUPOAHBIE U aHTPONOTEeHHbIE (haKTOPhl (POPMUPOBAHUS CTOKA
B3BECILICHHBIX HAHOCOB TOPHBIX PEK. 3/1ECh K€, PACCMOTPEHBI CYIIECTBYIOIINE METOIbI
OLICHKM CMbIBa IIOYBO-TPYHTOB M OCOOME BHUMaHHE VYJAEJIEHO BOIMPOCAM HX
YCOBEPIIEHCTBOBAaHMs. [JlaBa  3aKiIOYaeTCs M3YYEHHEM BOIIPOCOB  BIIMSHUS
MophOMETpUUYECKUX MoKa3zaTesnel 6acCeiHOB pPeK - CpeHEN B3BEIICHHOW BBICOTHI U
IJIOMIAM BOJOCOOPOB, a TaKXKE€ METEOpPOJOTrMYECKUX (PAKTOpOB, HA MYTHOCThH -
MOKa3aTelsl KOHLIEHTPAMU B3BEUIEHHBIX HAHOCOB PEYHBIX BOJI.

B pabore nmoguepkuBaeTcs 3HaY€HUE MPUPOJHBIX (PaKTOPOB B (HOPMUPOBAHUH
B3BELICHHBIX HAHOCOB pEK, BKJIOYAas TEOJOTMYECKOE CTPOCHHE U pelbed,
reoMopQoJIOTHI0, KIMMATHYECKUE YCJIOBHS, MOYBBI W PACTUTEIBHBIN MOKPOB HX
OacceilHOB. YUMTBIBAsl 3TO MOJOKEHHUE, B JUCCEPTALMH 0CO00€ BHUMAHHE YIEIEHO
M3YYEHUIO BOIIPOCOB BIIMSHUS KIMMATHUYECKUX MapaMEeTpPOB PEUHBbIX OacceHOB Ha
(dbopMHpOBaHHE PEUHBIX HAaHOCOB. B TO ke BpeMs, B JuccepTalil OTMEYAETCs, YTO
BOIPOCHI BIUSAHUS KIIMMAaTUYECKUX (PAKTOPOB HA CTOK BOJIbI M B3BEIICHHBIX HAHOCOB
TOPHBIX PEK BIIEpBbIE OB paccMOTpeHbI B pabotax A.W.BoetikoBa, 3.M.Onbaekona,
JLK.JaBeimoBa, C.B. Kanecnuka, I1.C.Ky3una, A.Il.bypasikunoit, K.C.Kabanosoii,
I'.B.Jlonmatuna, FO.H.MBanoBa, O.Il.Illernosoii, A.Il.[lenkoBa, A.M.CtenaHoBoil u
Ipyrux, a B mocieayrwomeM B uccienoBanusx A.P. Pacynosa, B.M.Mo3sxepuHa,
C.A.AxyHJ0Ba, C.P.Canpnosoii, 3.C.CupnuboeBoi,
@.X. X"uKkmaToBa U APYrux.

Knnmarnueckue yciioBusi 6acCEiiHOB FOPHBIX PEK OMPEACIIAIOTCS MPEXKIE BCETO
UX TeorpauueckuM TOJIOKEHUEM, pelbedoM, aTtMochepHOM UMPKYIsUUend u
coJiHeyHOU paauarueil. OCHOBHBIMU KJIMMAaTUYECKUMH (PaKTOpaMH, BIUSIOMIMMH Ha
(bopMHpOBaHHE CTOKA BOJbI M B3BEIICHHBIX HAHOCOB PEK, SIBJISIOTCS aTMOC(EpHbIE
OCaJIKM M TeMIlepaTypa Bo3ayxa. OHM OKa3bIBaIOT JBOSKOE BIMSHUE Ha MPOSBIICHUE
BOJIHOM 3pO3HH U €€ MPOAyKTa - JOPMUPOBAHUE CTOKA B3BEILICHHBIX HAHOCOB peK. Bo-
MIEPBBIX, O] UX BO3JAECHCTBUEM YCKOPSAETCA IPOLECC AEHYAALUH, TO €CTh Pa3pyLLICHHUS
TOPHBIX MOPOJI ¥ MOYBEHHOTO MOKPOBA, MOJATOTABIMBAETCS MaTepHa JJisl MPOSIBIICHUS
BOJHOM 3p03uu. Bo-BTOpBIX, 3TH (PaKTOPBI UTPAIOT BaXHYIO pOJib B (HOPMUPOBAHUU
ITOBEPXHOCTHOT'O CTOKA, MPOJIBUTAIOIIET0 TPOIYKTOB BOJIHOM 3PO3UH B CTOPOHY pycCiia
pex.

MexaHu3M UW3JI0KEHHBIX BBIIIE MPOLECCOB HU3Y4YeH HEIOCTaTOYHO, 3a
uckitouenneM ucciaegoBanuil I'.B.Jlonatuna (pexu EBpomneiickoit yactu Poccun),
A.ILBypneikunoit (Oacceitn pexu Tepex), [ .H.Xmanamze (pexku ApmeHun),
K.C.KabanoBoit u O.I1. llernoBoii (ropusie pekun CpenHeil A3uM) U HEKOTOPBIX
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3apyOexHbix yuéHsix (J.M.Harlin, W.H.Wischmeier, D.D.Smith). B cBsi3u ¢ 3Tum, B
TaHHOU paboTe 0c000e BHUMaHueE ObUIO YJEIEHO U3yUYEHHUIO ATHX BOIPOCOB.

C gapyroit CTOpOHBI, BIMSHHE AHTPOIOTEHHBIX ()AaKTOPOB HAa MHTEHCHUBHOCTD
CMbIBa MOYBO-TPYHTOB C TMOBEPXHOCTH OacceiiHOB peKk M (HOpPMHpPOBAHHE PEUHBIX
HAHOCOB TaKXK€ YCHIIMBAETCS C KaXIbIM TOAOM. Takas CHUTyalusl SBJISICTCS
pe3yNbTaTOM, HAUMHAs CO BTOPOM MOJOBUHBI XX BeKa, Neproja OypHOro pa3BUTHS,
TEePPUTOPUATHHO-TIPOM3BOACTBEHHBIX KOMILJIEKCOB B OaccelHax HCCIEAyEMBIX DEK,
CTPOUTEIHCTBA TUAPOTEXHUYECKUX COOPYKEHUU, OCBOCHUSI TOPHBIX TEPPUTOPUN B
Pa3IMYHBIX XO34MCTBEHHBIX 1eNAX. [Ipu peanuzaiuu 3TuX MEponpUsTHI BEIPYOATHCh
JIEpEBhsl U KYCTapHUKHU B OacceiiHax pek, o0pabaThlBAIMCh UX CKIIOHBI, YHUUYTOKEH
pacTUTeNbHBINA MOKPOB. Ha 3TOT mpoiiecc Takke oka3aiu CUIbHOE BIUSHUE YCKOPEHUE
ypOaHu3anuu B 0acceiiHax peK, pa3BUTHE TOPHOI0OBIBAIOIIEH MPOMBIIUIEHHOCTH U
apyrue (axktopsl. B pabore, u3yueHo BiusHUE 3THUX (PAKTOPOB HA MOAYJIb CMbIBA -

OAHOI'0 U3 OCHOBHBIX KOJIMYCCTBCHHBIX MoKa3aTejiell CTOKA B3BEIICHHBIX HAHOCOB PCK

(Tabu. 2).
Tabmnma 2

3MeHeHHs MOTY/Isl CMbIBA OYBO-TPYHTOB (MR, T/KM?*TOT) TI0 Pa3HBIM PACYETHBIM HEPUOIAM

No = I'onsl HaOIFONEHUHA
- Pexu — noct » | Hym g0 1961 r. [1961-1991 | 1991-2020
n/m KM
rogel | MR Mg Mg
bacceitn Amynapeu
1 | Cypxanmapbs — kix. XKmanosa | 5880 | 1910 | 1935-60| 340 355 272
2 | Tynanasr — k. 3ap4o0 2200 | 2570 |1933-48 | 240 401 459
3 | Tynmananr — y.p. O6uzapanr 3040 | 2270 | 1940-60 | 289 313 170
4 | Hlepkent — K. Jxapocypx 268 | 2530 | 1956-60 | 200 301 342
5 | Canrapnak — k. Kunr-I'y3ap 901 | 2350 |1938-48| 300 302 310
6 | Kamkamapes — k. Bapransa 511 | 1800 |1938-60| 98 199 89,5
7 | 3epaBmian — k. Jlymynu 10200 | 3100 | 1930-60 | 440 410 -
bacceitn Ceipiapsu
8 | Cox — k. Capukanna. 2480 | 3480 |1935-60| 600 871 357
Axanrapas — K. Typk 1290 [ 2370 [1942-56| 99 - -
Axanrapas — y.p.Epram 1110 | 2500 - - 108 73,6
10 | Yupumk —k. XOUKUKSHT 10900 | 2570 | 1931-60 | 290 304 -
11 Yarkan — k. YapBak 7110 | 2600 |[1937-60| 140 - -
Yarkain — y.p. Xynaiganacait 6580 | 2638 - - 146 141
12 | Oifraunr — ycThe 1010 | 3010 [1934-46| 27 78,4 132
13 | Yupanma — ycThe 103 | 2700 [1934-38| 1,6 21,7 37,4
14 | MaiimanTai — ycThe 471 | 3130 | 1934-46| 38 97,8 151

Ipumeuanue: F - nrowaos b6accetina; H - cpednss e3eeuiennas evicoma baccetina.

Pacuetsl Mostysist cMbiBa (MR) MMOYBO-TPYHTOB BBITIOJIHEHBI JIJIsI TPEX PaCUETHBIX
nepuonioB: 1) mepuon a0 1961 roga, korma ¢popMupoBaHUE B3BEIICHHBIX HAHOCOB
MPOUCXOJIUIIO B €CTECTBEHHBIX ycioBusx; 2) 1961-1990 rr., mepuon pa3BuTHs
CTPOUTEIHCTBA BOJOXPAHUIIUIN, KAHAJIOB, TOPOJOB, TOPHOJOOBIBAIOIIAS OTPACIb,
mpoiiecchl ypbanuzanuu B 6acceitHax pek; 3) 1991-2020 rr., mepuon ctabunusaun
AHTPOIIOTEHHOI0 BO3JCUCTBUS. BBINOJIHEHO COMOCTaBJICHUE 3HAYCHUM MOIYJIS
CMbIBA, BBIUMCIICHHBIC JJISl BBIJEIEHHBIX PACUETHBIX NEPUOJOB M, HA OCHOBE HX

41



pa3JIMuuii, OIEHEHbl KOJWYECTBEHHBbIC M3MEHEHUS MHTECHCHBHOCTH CMbIBA IOYBO-
I'PYHTOB C PEYHBIX OaCCEIHOB.

B nuccepranmm, n3aMeHEHHSI MyTHOCTH PEYHBIX BOJ B 3aBUCUMOCTH OT CPEIHUX
B3BEIIEHHBIX BBICOT UX 0ACCEHHOB, N3yUeHBI HA OCHOBE JJAHHBIX H3MEPEHUN MyTHOCTH
Ha Tuapojoruueckux mnocrax. CpeaHue MHOTOJICTHHE 3HAYEHUSI MYTHOCTH PEK
@epranckoit qonuHbl u3MensaoTes B npenenax 0,015+1,1 r/n (Kokecy u Cox), pek
Oacceitna Axanrapana - 0,036+0,293 r1/n (Axuacait u ['ymcait). HaumbGompime
3HAYCHUSI MYTHOCTH BOJbI peK 3adukcupoBaHbl B OacceitHax Kamkanapeu wu
Cypxangappu. MakcuMallbHbI€ 3HAUC€HHMS MYTHOCTH BOJBI PEK ATHUX 0acCceiHOB
COOTBETCTBYIOT CpeaHUM BbicoTaM B auamna3zone 1400+1700 merpos. Korna cpennsis
BbICOTa OacceitHoB pek npeBbicuiia 2500 MeTpoB, MyTHOCTB UX BOJI PE3KO CHU3MIIACH

(puc. 1).
’0 P, T/11 a) Bacceiin Amymapbu p, /1 a) Bacceiin Coipapbu
15 —Karkanapbs 15 @deprasckas JoJIMHA
’ —— CypxaHuapbs AxaHrapas
1,0 ——3epaBian 1,0 Yupuuk
0,5 0,5
0,0 00 LI~

1000 1500 2000 2500 3000 3500H.M 1350 1850 2350 2850 3350 H,™m
Puc. 1. I3MeHeHUs: MyTHOCTH BOJIBI PEK B 3aBHCUMOCTH OT CpPEIHEH BBICOTHI X 0ACCEHHOB

B paGoTe nzydeHbl BONpOChl U3MEHEHUSI MyTHOCTH BOJIBI PEK B TEYEHHUE T'0/1a 10
MecsliaM B 3aBUCUMOCTU OT MeTeopoJiorudeckux ¢aktopoB. IIpu 3ToM OoCHOBHOE
BHUMAHUE YJCJICHO HW3YUYEHUIO BJIUSHUS TEMIEpaTypbl BO3JlyXa U aTMOC(EpHBIX
OCaJIKOB Ha CPETHIOI0 MECSIYHYIO MYTHOCTh PEUYHBIX BOJI (pHC. 2).

p, T/1 Yarkar - y.p. Xymaiinancait p, T/1 Yatkan - y.p. Xynagaacai
0,5 0.5 Vi Vv
04 ey SV 04 \Y;
0,3 0,3
ViI Vil
0,2 m 0,2
0,1 0,1 Ll
' 1 = VI X {
0.0 Lol e Xi--0-X i< VI 0.0 PiS )lh

o i
50 -1,0 30 7,0 11,015019,0230 t°C 100 300 50,0 70,0 90,0 110,0 X MM
Puc. 2. BnusiHue temneparypbl Bo3ayxa U aTMOC(EPHBIX 0CAJIKOB
Ha MyTHOCTH BojibI pekn Yatkan (MC Ilckem)

Haubonpiiee 3HaueHre MyTHOCTH BOJIbI peku CoX, JIeAHUKOBO-CHETOBOTO THIA
nuTanus, Haboanock B utogie (1,79 r/n), pexku HapbiH, CHEroBO-JICTHUKOBOTO THIIA
nutanusi — B uwoHe (0,50 r/m), pexku Ilckem, cCHEroBOoro Tuma MUTaHUS — B Mae
(0,32 1/;), a Ha pekax, MUTAIOIIMUXCS 3a CUET CHETOBO-I0KICBBIX BOJ — B MapTe-
amnpere.

Tperbsi raBa auccepTaluu Ha3BaHa «3aBHCHMOCTb CTOKA B3BeLIEHHBIX
HAHOCOB OT Cpe/IHeill BHICOTHI U Pa3MepPoB ILIOIIAJAU PeYHbIX 0acceiiHOB». [[aHHas
IJ1aBa UCCJIEI0BAHUSI HAUMHAETCS C U3YyUYEHHS N3MEHEHHI CTOKA B3BEILIEHHBIX HAHOCOB
PEeK 1O BBICOTHBIM 30HAM. 3aTe€M, BBINOJHEHA KOJMYECTBEHHAs] OILICHKA
WHTEHCHUBHOCTH CMBIBA MOYBO-TPYHTOB C MOBEPXHOCTH 0ACCEHHOB TOPHBIX PEK IS
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0a30BOr0 M COBPEMEHHOTO KIMMAaTHUECKUX MepuonoB. [[ms obomx pacuéTHBIX
MIEPUOIOB OBLIIM PACCYUTAHBI TAKKE TTOKA3aTEIN, KAK MyTHOCTh PEYHON BOJIBI, MOTYJTb
CMBIBA, CJIOM CMBbIBA ¥ OPO3HOHHBIA METp, MPOU3BEICH aHAIN3 IOJyYEHHBIX
pe3ynbTaToB. B 3aKITII0OUNTEILHOM YaCTH TIaBBl CTATHCTHYECKH OIEHEHA 3aBUCUMOCTD
MOAYJSl CMBbIBa OT CpPEIHUX BBICOT PEYHBIX OACCEHHOB W pa3MepoB TUIOMIAIN
BOJIOCOOPOB.

C u3MeHeHueM CpeTHel BBICOTHI PEYHBIX 0aCCEHHOB, U3MEHSIOTCS U MPUPOTHBIC
AJIEMEHTHI, COTJIACHO OMpPE/IEICHHBIM TeorpadudeckuM 3akoHaM. Hanbomnee spko 3tu
W3MEHEHUS TIPOSIBIISIOTCS B TOPHBIX pallOHaX, TJIe OHU OTPAKAIOTCA B XOJI€ TIPOIIECCOB
BOJIHOHM 3p03uu M (POPMHUPOBAHHUSI CTOKA B3BEIICHHBIX HAHOCOB pek. B pabote, Ha
npumepe pek depranckoil 1oauHbI, OacceiiHoB Ynpuunka, AxaHrapaHna, 3epaBliiaHa,
Canrzapa, 3aamuncy, Kamkanapeu u CypxaHaapbu pacCMOTPEHbI KOJTUYECTBEHHBIC
M3MEHEHHUS! CTOKa B3BEIIEHHBIX HAHOCOB PEK B 3aBUCUMOCTH OT BBICOTHBIX 30H U
pa3MepoB UX BOJOCOOPHBIX ILIOMIaAeH (puc. 3).

R, xr/cex A R, xr/cex

50 50

40 gg

30 20

20 10

10 05 8 7

0 Bp— g RO I A
242246 25 26 2,6 2,71 3,03 3,48 H,xm N 9Y KM

Puc. 3. VI3mMeHeHus pacxo10B B3BEIICHHBIX HAHOCOB peKk DepraHckoil 10IMHEI
10 BBICOTHBIM 30HaM (A) 1 pa3mepam rutomaan 6acceitHos (b)

Tabnuma 3
CrarucTrueckue moKazaTesid CBSI3U CTOKa B3BEIIEHHBIX HaHOCOB (R) pex u
cpenneit BeicoTol (Hep) ux OacceitHOB

li\/@n bacceiin peku ['pynmsr N YpaBHEHHUsI perpeccuu l'o & Oro
1 | ®epranckas AoiMHA 1 8 R =0,035-Hep - 86,01 0,760 +£ 0,117
9 Uppunk 1 9 |R=0,001-Hep -1,18 0,724 £ 0,125
2 4 |R=0,014-He-17,37 0,544 + 0,319
3 Axanrapan 1 5 |R=8E-05-H¢, -0,119 0,914 + 0,058
2 7 |R=0,010- Hep - 19,26 0,834 + 0,097
4 | Canrsap u Saavumcy 1 3 |R=9E-06-H,+ 0,011 0,772 +£ 0,183
2 4 |R=-0,001-He + 2,19 0,777 £ 0,155
5 3epapman 1 4 |R=0,0002-He, - 0,171 0,898 + 0,076
2 5 |R=0,0001-He + 0,012 0,860 + 0,102
5 Kamxazapbs 1 6 |R=-0,0003-Hc, + 1,086 0,738 + 0,146
2 9 |R=-0,006-H¢ + 18,33 0,604 + 0,176
7 Cypxanapbs 1 6 |R=-0,164-H, + 398 0,980 + 0,013
2 8 |R=0,022-Hc, - 34,3 0,713+ 0,173

Ipumeuanue: N — yucno eudponocuweckux nocmos, YoxoOro — KOI(DGuyuenm

Koppenayuu u e€é ouuodxa.

B muccepranmu  METOAOM  CIPYNIMPOBKM M3yY€HA CBSA3b MEXKIY CTOKOM
B3BEILEHHBIX HAHOCOB PEK U CPeIHEN BBICOTOM UX OacceiiHOB. Peku u cau co cpeHumMu
MHOTOJIETHUMH 3HAUEHUSIMUA PAcX0JI0B B3BEILIEHHBIX HAHOCOB /10 1,0 Kr/cek oTHOCATCS K

43



I rpynne, a ¢ 6oee BeicokuMu 3HaueHUsIMH - KO 11 rpymnie. [IpousBenena cratuctuyeckast
OLICHKA CBA3EH MEXy YKa3aHHBIMU [TEPEMEHHBIMU (Ta0. 3).

Bo Bcex paccMOTpeHHBIX ciyyasx Ko3()QUIIMEHTH KOPPESIUH, BhIpaXKaroIne
CBSI3b MEXKJY CTOKaM B3BEIICHHHIM HAHOCOB PEK W CPEIHUMHU BBICOTAMH UX
0accellHOB, a TaK)Ke WX OUIMOKH YIOBIETBOPAIOT Kputepuio HanéxHoctu. [loatomy
OHM PEKOMEHJIOBaHbI K UCIIOJIb30BAHUIO B MPAKTHKE THIPOJIOTHUYECKUX PACUETOB.

[Ipouiecc BOMHOM 3p0O3UM HA MOBEPXHOCTU PEUYHBIX OAaCCEHOB M BEIMYMHA MX
NPOJIyKTa — CTOKA B3BEIICHHBIX HAHOCOB TAKKE 3aBUCST OT pazmepa BojgocOopa. Bimsiue
ATOro (hakTopa Ha BEJMYMHY CMbIBA MOYBO-TPYHTOB OIIYIIAETCs, B OCHOBHOM, 4Yepe3
MHTEHCUBHOCTH (DOPMHUPOBAHUS CKJIOHOBOTO CTOKAa. TOYHEe, BETUYMHBI CTOKA BOJBI U
B3BEIICHHBIX HAHOCOB, PETUCTPUPYEMBIX HAa KOHTPOJIBHOM THJIPOJIOTMYECKHM IIOCTY,
PacIoJIOKEHHOTO Ha OIPEEIEHHOM PACCTOSHUM OT BEPIIMHBI CKIIOHOB, OIPEIEIseTCs
pasMepoM IUIOIIAJM BBIIIE HEro, TO €CTh, IJE€ MPOUCXOIUT (HOPMUPOBAHUE
MTOBEPXHOCTHOIO CTOKa. B nuccepranmu 0oco00e BHUMAHKE YIETIEHO U3YYEHHUIO ATOrO
Borpoca. C 3Tol Leblo IPOU3BEIEHA CTATUCTUYECKAs! OLIEHKA CBSA3U MEXIY CPEIHUMU
MHOTOJICTHUMH 3HAYEHHUSMH CTOKa B3BEIIEHHBIX HAHOCOB PEK M WX BOJOCOOPHBIMU
mwiomaasmu [R=f(F)] u coctaBnensl ux ypaBHeHus perpeccu (tadi. 4).

Tabnmna 4
CraTHCTUYECKHE TIOKa3aTeNN CBA3EH MEKIY pacX0/1aMu B3BEIICHHBIX
HanocoB (R) pek u mionaasimu ux Boaocoopos (F)
Ii\f;)l Bacceiinbl pex YpaBHEHHSI PErPECCHH l'o % Gro
1 |Depranckas goiauHa R=0,0015-F + 0,552 0,979 £0,013
2 |Yupumk R =0,0084-F - 2,287 0,956 £0,019
3 |AxaHnrapan R =0,0048-F - 0,3316 0,989 + 0,005
4 |Axanrapan R =0,0005x + 0,0024 0,977 £0,013
5 [3epaBmian R =0,0005-F + 0,0635 0,899 + 0,050
6 |Canrzap u 3aamuHCy R =0,0035-F + 0,489 0,775+ 0,081
7 |Cypxanpmapbs R =0,0124-F - 4,169 0,962 + 0,016

IIpumeuanue: rotovo - KOIhuyuenm koppenrayuu u e2o OWUOKU.

OneHeHbl KOJIMYECTBEHHBIE H3MEHEHUSI MHTEHCUBHOCTH CMbIBA ITIOYBO-TPYHTOB C
MOBEPXHOCTU PEYHBIX 0ACCEHHOB B 3aBUCHMOCTH OT MOTEIUICHUS KIMMATUYECKUX
ycinoBuid. PaccunTtansl 3HaueHus Moy cMbiBa miis 6azoBoro (BKII) u Tekymiero
(TKII) ximmaTtwueckux mepuoioB. [lo pe3ynabTaraM aHaimM3a BBISBICHBI OYard
YCKOPEHHOW BOJHOM 3p03uM B 0acceilHax pek, Iie MPOUCXOJAUT UHTCHCUBHBIA CMBIB
MOYBO-TPYHTOB (TabI. 5).

Ha ocHoBe aHamu3a pe3ynbTaTOB pPacyETOB YCTAHOBIIEHO, YTO YCKOPEHHAas
BOJHAs 3po3usi nMpoucxoauT B Oacceitnax pek Cox (Capukanpaa), Yram (X0 KUKEHT)
u apyrux. Hanpumep, ecnu B 6acceiine peku Cox moaynb cMmbiBa B BKII cocTasisin
Mgr=871 1/km? 01, To B TKII oH yMeHbIuics 10 Mg=351 T/xM?-To/1. B 3aBUCHMMOCTH
OT MOJYJIsl CMBIBA MEHSIJIUCh U APYTHE MOKA3aTeNId BOAHOM 3po3un. Takas curyauus
0OBSACHSIETCS] UCIOJIb30BAHUEM OIPEICICHHON YacTH cToka peku Cox Ha opolleHue

BbIIIE TUAporocTta Capukanaa v BIUSHUEM JIPYyTUX (PakTopos.
Tabmuma 5
[Toka3aTeny HHTEHCUBHOCTH CMbIBA ITIOYBO-TPYHTOB C OacceiHOB pek,
paccuntansbix 1uist bKIT u TKII
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Ne Bacceiit pexi | N PacueTHbIit CTOK HAaHOCOB MR, h, h,,
/t nmeprnon | Wre, 103 v | Wry, 10° M3 | T/xM%TOI | MM ro
BKII 2160* 1440 871 0,581 | 1272 355

1 ®depranckas 7 0,126 0,084 1,18 0,001 1722
JIOJINHA TKII 870,4* 580 351 0,234 | 848 237

0,189 0,126 1,77 0,001 4271

EKII 18,6* 12,4 328 0,219 92 355

2 | Ynpuamk 12 0,378 0,252 16,2 0,011 4571
TKII 24,8* 16,5 437 0,291 | 100751

0,347 0,231 14,9 0,010 3436
EKII 120* 79,9 108 0,072 | 289918

3 | Axanrapa 11 0,662 0,442 517 0,003 13 894
TKII 41,6* 27,8 6,65 0,138 | 225492

0,851 0,568 0,207 0,004 7 243

EKII 1101* 734 221 0,148 87 386

4 | Kamxazapss 15 136 90,4 17,2 0,011 6774
TKII 313* 208 370 0,247 | 142513

16,5 11,0 10,5 0,007 4 056

EKII 5014* 3343 576 0,384 30 859

5 | Cypxanmapes | 14 129 86,2 48,6 0,032 2 603
TKII 1009* 673 459 0,306 43 824

32,5 21,7 34,2 0,023 3270

Hpumeuanue: BKIl — 6azoeviti  xiumamuueckuti nepuoo (1961-1990 cz.); TKII — mexywuii
Kaumamuyeckuti nepuoo (1991-2020 22.) N - uucno suoponocuseckux nocmos, * 6 uuciumene Haudoabuiue
3HaueHus U 6 3Hamenamene Haumervuiue sHauveHus cmoxa Hanocos: Wre — 6 6ecosbix eounuyax; Wry — 6
00vémnbix genuuunax; Mg —mooyn cmwisa; he — cnoii cmviea, h,— 3po3uonnulii memp.

B muccepranmmm, i BBIACTCHHBIX TPYNI peK, MPOW3BEACHA CTATUCTHYECKAS
OIICHKA CBSI3W MEXKIy MOJIYJIEM CMbIBa IOYBO-TPYHTOB W CPEAHUMH BBICOTAMH
OaccelfHOB, a TaKKe pa3MepaMH TUIOMIAIu OacceHOB (puc. 4).

Mg, T/KM? ‘TOZL a) Mg, T/kM? ‘TO1I 6)
=0,016x + 272
500 e 2 y:0,166X'63,7 500 y R2=0.285 2
400 R?=0.588 4 400 4
11 8 811
300 1 9 300 9 1
7 100 5 Y=008x-635 1075 y =0,01x + 65
200 3 e 12 R?*=0,334 200 12 R2=10,646 R
100 S T S a———
014 ° 13 w13 1
0 0
1400 1600 1800 2000 2200 2400 2600 H,wm 0 2000 4000 6000 8000 10000 12000 F,xm?2

Puc. 4. 3aBucumocTts MOy cMBIBa pek Oacceiina CypXaHaapbu OT
CpeIHEeH BBICOTHI (2) U TUIOMIAAN BOIOCOOPOB (0)

PesynbraTel mokazanu, 4TO JUIsi OOOUX THIIOB CBSI3€H, MMEETCS TCHJICHIIMS
M3MEHEHUS BEJIMUYUHHBI MOJIYJISI CMBIBAa B 3aBHCHMOCTH OT CPEIHEH BBICOTHI PEUHBIX
0acCEeNHOB 1 UX IUJIOIIAJIH.

YeTBepTas rjaBa JucCEpTAIlUU HA3BIBACTCS «AHAJIHU3 CTOKA B3BelllEeHHBIX
HAHOCOB TOPHBIX PeK MO UX reHe3ucy». B Hauane 3TOi riIaBbl pacCMaTPUBAIOTCA
BOIIPOCHI B3aWMOCBSI3W MEXKJYy CTOKOM B3BEIICHHBIX HAHOCOB M KIMMAaTHYECKUMH
(dakTopamu. 3aTem OblIa MPOBEJCHA OIEHKA BKJIA0B KJIMMAaTHYECKUX (PAKTOPOB -
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aTMOC(EpHBIX OCaJKOB UM TeMIepaTrypbl Bo3lyxa, B (OPMUPOBAHHE CTOKa
B3BELICHHBIX HAaHOCOB PEK. 3aKIIOYMTENIbHAs 4YacTh IJIaBbl IMOCBAILIEHAa BOIPOCAM
YCOBEPILIEHCTBOBAHUS KJIMMATHYECKUX H KIMMAaTO-MOP(OJOTMYECKUX MOJeIeil
(dbopMHpPOBaHUS CTOKA B3BEIICHHBIX HAHOCOB TOPHBIX PEK.

HccnenoBanus, MOCBALIEHHBIE aHAJIU3y I€HE3MCA CTOKA B3BEIIEHHBIX HAHOCOB
pek  BbimonHeHsl  A.b.BypapikuHOi, 1O.H.MBaHOBBIM, K.C.KabaHnoBoii,
I'.B.JIonatunbev, O.IL.IlernoBoi, @.X.XuKMatoBeIM U Apyrumu. B yactHOCTH,
O.Il.lernoBoit m €€ ydeHHMKaMu ObUIM pa3paboTaHbl ps BapUaHTOB METOJIA
TFeHETUYECKOr0 aHajlin3a CTOKAa B3BELIEHHBIX HaHOCOB. K HHMM OTHOCSATCS crnoco0
BEPTUKAJIBHOTO PAaCWICHEHUSI XPOHOJOTUYECKOTO rpaduka MyTHOCTH PEUYHOM BOJIBI,
TEPMHUYECKU  aHaJuW3 CTOKAa B3BEHIEHHBIX HAHOCOB PEK, YCTAaHOBJICHUE
MHOTO(AKTOPHBIX CBsI3ed MEXKIY CTOKOM B3BEIICHHBIX HAHOCOB pEK U
IPUPOIHBIMU (PAKTOpaMH.

B paGote, npu u3ydeHuu 1aHHOU MpoOIeMbl, ObLIIN UCIIOJI30BAHBI CTAHIAPTHHIE
TUAPOMETEOPOJIOTMYECKUE JAHHBIE O pacxo/lax B3BEIICHHBIX HAHOCOB peEK, 00
aTMOC(EepHBIX  OcCaJKaX W  TeMIepaTypbl  BO3AyXa, HM3MEpPEHHbIX  Ha
METEOPOJIOTUYECKUX CTAHILMAX, PACHOJOKEHHbIX B OacceliHax H3y4aeMbIX peEK.
CoOpaHHble [aHHBIE pa3lelieHbl Ha JiBa KIMMATHYECKUX TNeproja: 0a30BbId
(1961-1990 rr.) m Texymmit (1991-2020 rr.) ximMaTHueckuil nepuosl. Hanpumep,
st BKIT u TKII O6putn mpoaHanu3upoBaHbl MHOTOJIETHUE KOJIEOAHUS 3HAUYCHMI
CpPEIHUX TOJIOBBIX PACXOJOB B3BEIICHHBIX HAaHOCOB, 3a(UKCUPOBAHHBIX Ha
T'HJIPOJIOTHYECKOM NOCTy Mepra peku AXxaHrapaH, a Takyke KoJieOaH!s TeMIIepaTyphbl
BO3[yXa M TOJOBBIX CYMM aTMOCQEpHBIX OCaJKOB, 3a(pUKCUPOBAHHBIE Ha
METEOPOJIOTHYSCKOM CTaHIIuu AHTrpeH (puc. 5).

X, MM X R t R, kr/cexk, X, MM N R R, kr/cex,
1250 t,°C 1200 t t,°C 35
1000 1588 900

750 7,50 600 | 15
500
500 300 ’
250 2,50 |
0 0,00 0 -5
1960 1965 1970 1975 1980 1985 1990 1991 1996 2001 2006 2011 2016 2021
T, rogsr T, ronsl

Puc. 5. MHoroneTHue koje0aHus CTOKa B3BELIEHHBIX HAHOCOB p. AxaHrapaH (k. Mepram),
TeMIepaTypbl Bo3ayxa u rogoBbix cymm ocaakoB B BKII (A) u TKII (b), MC Anrpen

3HavYeHUs TeMIIepaTyphl BO3yXa, 3a)UKCHPOBAHHBIC HA METEOCTAHIIMU AHTPEH,
BO3pOCIM B 00a pacu€THBIX MEPHOJIa, YTO COOTBETCTBYET HM3MEHEHHUIO KJIMMATa,
Ha0JII0/1aeMOMY BO BCEM MHUpPE B MOCJEIHHE roAbl. VX 3Ha4YeHUs OMpeaesieHbl Kak
Pa3HOCTh TEMIIEpATyp MEXKIY JaTamu Hadana u koHua JuHui tperaa bKII u TKII.
Pasuuua Temnepatyp Bozayxa B BKII coctasuna -0,3 °C, a B TKII oHa yBeanuuiach
10 1,0 °C. B 1o xe Bpems B BKII konuuecTBo aTMOC(EPHBIX OCAIKOB yBEIMYUIOCH Ha
135 MM, a B TKII ocagku ymensianucek Ha 40 Mmm (Tabm. 6).
Tabnuna 6
M3MeHeHus CTOKa B3BELIEHHBIX HAHOCOB PEK, TemnepaTypsl Bozayxa 1 ocaakos B BKII u TKII
‘ Ne ‘ Kimmarnueckue ‘ PakTopsl ‘ ["oxbr ‘ Pasnuna ‘
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n/n epUOJIBI 1965 r. 1990r. | O6mas Cpen.
bazoBebrit t, °C 13,2 12,9 -0,30 -0,01

1 KIMMaTUYECKUI X, MM 490 625 135 45
nepuo (BKIT) R, Kr/cex 1,8 3,2 1,4 0,05

Texymuii ; 1991 1. 2020 T. Oobmas Vpr.

2 KJIUMATUYECKHMN tC 131 14.1 L0 0,03
nepuos (TKIT) X, MM 660 620 -40,0 -1,33
R, xr/cex 10,5 0,7 -9,8 -0,33

Ipumeuanue: 1 — memnepamypa 6030yxa, X — ammocghepnvie ocaoxu, R — pacxoowi 63seuennvix
HAHOCO8.

N3ydeHsl  CBA3M  MEXKIY CTOKOM  B3BCIICHHBIX HAHOCOB  PEK W
METEOPOJIOTHYECKUMHU  (haKTOpaMu. DTU 3aBUCUMOCTH TaKXKe MPEJCTaBICHbl Ha
pUMEpE CBSA3E MEXAy CTOKOM B3BEIICHHBIX HaHOCOB peku Axanrapad (Mepta) u

TEeMIIepaTyphbl BO3JyXa M aTMOC(EpPHBIX OCAIKOB, U3MEPEHHBIX HA METCOCTAHIINU
Awnrpes st BKIT u TKIT (puc. 6).

R, xr/cex BKII R, kr/cek BKII
14,0 y =0,842x2 - 21,7x + 142 TKIL 16,0 | ¥ =18:05%-0,005x¢+ 1,51 TKII
12.0 R2=0,035 14,0 R>=0,555
100 12,0

60 10,0 |y =3E-05x2-0,018x + 2,61

’ y=108x2-32,3x+243 80 R2=0,536

6,0 R>=0,383 6,0

4,0 4,0

2,0 2,0

0,0 0,0

12 13 14 15 16 40OC 200 400 600 800 1000 X, mm

Puc. 6. 3aBucuMOCTb pacxo/10B B3BelLIEHHBIX HaHOCOB (R) p.Axanrapan-k.Meprari ot
TeMIeparypsl Bo3ayxa (t) u arMmocepHbix ocankos (X), MC AHrpex

AHalM3 ToKaszaj, YTO PEKU JIEJHUKO-CHEroBoro TUMOB mnuTaHus (peka Cox)
MMEIOT XOPOIITYI0 KOPPENAINIO C TEMITIEpaTypoi Bo3ayxa, a peku cHeroBoro (IIckem)
Y CHETOBO-J0KEBOTO (AXaHTapOH) TUITOB MMUTAHUS UMEIOT XOPOUTYIO KOPPETAIUIO C
aTMochepHbIMU OcaakamMu (Tabi. 7).

B paboTte npousBeaeHa cTaTUCTUYECKas OlleHKa MHOTO(aKTOPHBIX CBSI3EH MEXTY
TOJIOBBIM CTOKOM B3BEIICHHBIX HAHOCOB PE€K M KIMMAaTUYECKUMH (akTopaMu, a
MMEHHO 3uMHUMHU (X;) ocajkaMu B OKTsOpe-mapTe W JieTHUMH (X;) ocaJkamMu B
ampelie-CeHTsA0pe, a Takke JeTHel Temmeparypoi Bozmyxa (1;). 3HaueHUs MOJIHBIX
KOO PUITMEHTOB KOPPENSAIMU ITUX CBSI3€M COOTBETCTBYIOT Kkputepusm (r>0,50),
HEOOXOJAMMBIM I MPUMEHECHHS WX B THUIAPOJOTHYECKHX pacdérax. [losTomy oHHM
PEKOMEHIYeTCsl K TPUMCHCHHIO B TIPAKTHUKE CHCIUANIBHBIX THAPOJIOTHYCCKUX
pacy€ToB.

Omnpenenenbl BKIAAbI apryMeHTOB (X,, X, t;) B ypaBHEHHsI, BBIpAXKAIOUTUE ITH
3aBUCUMOCTH. Y CTAaHOBJIEHO, YTO BKJIaJ TeMIIepaTyphl Bo3ayxa (1) Oosblie B pekax ¢
JICAHUKOBO-CHETOBBIM W CHETOBO-JICAHUKOBBIM TUTAaHWEM, a BKJIAQJ CE30HHBIX
aTMOC(EPHBIX 0CATKOB OOJIBIIIEC B PEKaX C CHETOBBIM U CHETOBO-I0KCBBIM MU TAHHEM

(Tabm. 8).

Tabmauua 7
YpaBHEHHSI perpecUy CBs3el MKy CTOKOM B3BEIICHHBIX HAHOCOB H
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METEOPOJIOTHYECKIUMH (PaKTopaMu

Ne Merteo- | KimmMaTnaeckue
Pexa - nmoct VYpaBHeHus perpeccun I+ or
/0 CTaHLIMS EpPUOABI
asopui | |R=18:82:1-118,9 0,482 = 0,092
L] Cox—x | R =-0,0568-X + 89,32 0,155 = 0,146
CappikaHja P A Texviuii R =5,5625-t- 31,95 0,210 +0,114
v R =-0,019-X + 34,25 0,114+ 0,118
-  |R=-062022+5,686t+15 [0,170+ 0,111
a30BbIN -
2 Ilckem — exent R = 6E-05-X2 -0,057-X + 15 0,961 + 0,010
k. Mymuiana . ~ |R=-13137¢+19,04t-50,5 |0,383+ 0,153
€K 15058 .
TR = 6E-05-X7 - 0,078-X + 28,6 | 0,770 + 0,048
-  R=0842-21,7-t + 142 0,187 = 0,119
ad30BbIN
g |Axamrapam— R = 1E-05-X’ - 0,005-X + 1,51 | 0,745 + 0,055
k. Uepram p ;  |R=1,08-323t+243 0,616 = 0,076
CK 15041 .
. R =3E-05-X -0,02:X+2,6 |0,732+0,057

Ipumeyanue: r+or — xkoagppuyuenm Kopperayuu u e2o nocpewiHocms, t —memnepamypa
8030yxa, X — ammocghepnvle ocaoku, R — pacxoovl 636euiennvix HaHoco8 pex.

Tabmuua 8
Brurag kmumatuueckux GakTopoB B OPMUPOBAHUE CTOKA B3BEIICHHBIX HAHOCOB TOPHBIX PEK
Ne Pexu — noct Mereo- YpaBHEHUE perpeccuun Nto Bnag, %
/o CTaHIMS o X5+ Xa | ta
Bacceitn Amynapsu
1 |Cypxannapbs-k. llypun Mypun |R=0,294-X,+0,021-X:-0,441-t: |0,545+0,100 35 65
2 |epaban —y.p. Maiiman | Illepaban |R=0,049-X,+0,557-X:-0,088-t: |0,550+0,107 95 5
3 |Kamkanapss-k.Bapranza Kapmm |R=0,176-X,+0,153-X:-0,460-t: | 0,648+0,097 38 62
4 | Tanxasmapbs-k.Karraran Kapmu |R=0,389-X,+0,180-X;:-0,103-t: |0,5194+0,119 87 13
5 |Vpryrcaii — r. Ypryr CaMipKaH R=0,507-X,+0,389-X:-0,059-t: |0,678+0,110| 94 | 6
Bacceiin Celpaapeu
6 |Yarkan-k. Xynaiigaacan ITckem |R=0,524-X+0,217-X:-0,272-t: | 0,740+0,064 77 23
7 |Ilckem — k. Myiiana ITckem |R=0,518-X+0,168-X:-0,256t: | 0,692+0,074 78 22
8 | Yram — k. XaKMKEHT Ilckem |R=0,510-X,+0,104-X:-0,363-t: |0,712+0,071 66 34
9 |Kuswiua — k. Mepram Anrpen |R=0,169-X,+0,885-X:+0,674-t: | 0,814+0,066 78 22
10 |Humb6am — k. Humbam Anrpen | R=0,083-X, +0,635-X:-0,238-t: | 0,799+0,071 78 22
11 | Canr3ap —k. Kupk lammaapan |R=0,144-X, +0,197-X:-0,439-t: | 0,571+0,116 30 70
12 |3amuncy — k. [lyaba lannaapan | R=0,252-X+0,254-X:-0,361-t: |0,590+0,112 41 49

Ipumeuanue: roxcr — nonuwii Koaghduyuenm xopperayuu u e2o nocpewinocms, X; — cymma
0caokos 3a okmabpv, X - cymma ocadkos 3a anpeivb — ceHmsAops, Ui - cpednssn memnepamypa
8030yXa 3a CeHmMsAOpb-mapm.

B pabote cocpenoToueHo BHUMaHUE Ha BOIPOCHI MOUCKA OOIIUX 3aBUCUMOCTEN,
MO3BOJISIOIIMX OIIEHUTh CMBIB IOYBO-TPYHTOB C peuHbIX OacceiiHoB. [IpoBeaéHHbIE C
OTOM LEJBK0 Pacy€Tbl U aHAJIM3 PE3yJbTAaTOB MO3BOJIWIM PAa3LAEIUTh PEKU Ha JBE
rpynnsl: 1) peku, CTOK B3BEIIEHHBIX HAHOCOB KOTOPBIX (POPMUPYETCSI B ECTECTBEHHBIX
YCIIOBUSIX; 2) peKH, TJe Ha (GOpMHUpPOBAHHE CTOKA B3BEIIEHHBIX HAHOCOB OKa3bIBAIOT
BJIMSTHUE aHTPOIIOT€HHBIE (PAKTOPBHI.

[lepBas rpymnma pex, B CBOIO odepeib, cornacHo kinaccupukaruu B.JI.1ynbia,
paszieneHsl ele Ha JBE Ipynnbsl: 1) pekr CHEroBOrO M CHETOBO-AOKIEBOIO THUIIOB
MIUTaHUs; 2) PEKU JIEIHUKOBO-CHETOBOTO M CHErOBO-JIEAHMKOBOTO THUIIOB IMUTAHUS.
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[lepBoHavasibHO HCCIeI0BaHUE OBUIO COCPEIOTOUYEHO HA PEeKax CHErOBOTO U CHETrO-
JO’KJIEBOTO THUIIOB MUTAHUS. BbUIM OmNpeaeneHbl 3HauYeHUs MOAYJIEH CMbIBA MOYBO-
rpyHToB (MR) ¢ ux 0acceiHOB, a TakXke CyMMbI rojioBbix (XX), TBEpABIX (X;) U

KUAKUX (X) OCATKOB, BHIMAIAIONIMX HA TTIOBEPXHOCTH MX OacceiHOB (Tabi. 9).
Tabnuua 9
Ceaenust 0 MOpHOMETPUIECKUX MOKa3aTessix peuHsix 6acceitnoB (H, F), Moaymnsax cmbiBa (MR) 1
aTMOC(EpHBIX 0CaJIKaX, BBIMAJAIOIINUX HAa MX TIOBEPXHOCTh

Ne Pexa - yHKT Hep, F, MR, XX, | Xy | Xy | X | Ko
n/n M | kv® | T/kvProm | mm | MM | % | MM | %
baccelin Amynapbu
1 | Kadupuuran — x.Yunap 2640 | 3040 350 1290 | 864 | 67 | 426 | 33
2 | Bap3o0 — k. Jlarana 2670 | 1270 380 1298 | 883 | 68 | 415 | 32
3 | Tyiikyran — k. Takab 2680 | 140 370 1300 | 897 | 69 | 403 | 31
4 | Tynanasr — k.3apuob 2570 | 2200 240 1113 | 735 | 66 | 380 | 34
5 | Kaparar — x.Kaparar 2650 | 684 270 1210 | 897 | 74 | 313 | 26
6 | Kamkagapes — k. Bapransa 1800 | 511 98 890 | 463 | 52 | 427 | 48
7 | Aknapbs — k.Xa3apHoBa 2550 | 845 470 970 [ 630 | 65 | 340 | 35
8 | Tamxasmapbs — k.Karraran 2210 | 435 200 687 | 433 | 63 | 254 | 37
9 | Sdxkabarmapes — k. Tarap 2740 | 504 130 629 | 478 | 76 | 151 | 24
10 | I'y3apmapes — k. Spremna 1520 | 3170 86 422 | 236 | 56 | 186 | 44
11 | Kty — k. 3epudmap 3010 | 792 45 405 | 235 | 58 | 170 | 42
bacceitn Ceipnappu
12 | SAccel — k.Calamanuk 2590 | 1180 140 990 | 713 | 72 | 277 | 28
13 | Tenrakcaii — k.YapBak 2190 | 1300 350 1126 | 642 | 57 | 484 | 43
14 | Kacancaii - K. YPIOKTH 2480 | 1240 43 373 | 195 | 52 | 178 | 48
15 | Axanrapan — k. Typk 2370 | 1290 99 920 [ 552 | 60 | 368 | 40
16 | Axanrapan —k. Mepran 2500 | 1110 108 935 | 561 | 60 | 374 | 40
17 | Kebimua — k.Meprarm 2340 | 51,6 66 1010 | 670 | 66 | 340 | 34
18 | Humbam — k. Humobarm 2050 | 141 35 810 | 536 | 66 | 267 | 33
19 | Yarkan — k. YapBak 2610 | 7110 140 1050 | 756 | 72 | 294 | 28
20 | IlckeMm - ycThe 2690 | 2830 260 1156 | 855 | 74 | 301 | 26
21 | Yram — k. XO/DKUKEHT 2030 | 869 340 1117 | 626 | 56 | 491 | 44

Ipumeuanue: F —niowaows 6ooocoopa; Hp —cpeonss evicoma baccevina; XX —20006as cymma,
Xm — meepovie (cHez), Xoe — dHcuoxue (002c0b) 8Udbl AMMOCHEPHBIX 0CAOKO8.

B pabote ompeneneHbl 3HaU€HUSI CPEAHETO MHOTOJIETHETO CJI0Si aTMOC(EPHBIX
0CaJIKOB, BBINIAJAIOIINX HAa TOBEPXHOCTh BOJIOCOOPOB PEK U UX BUJbI (TBEpP/bIE - CHET,
KUIKUE - A0Xk7Ab). [Ipm 3ToM OBUIM HMCHOJIB30BaHbl TEOPETUYECKUE BO33PEHUS
IO.M.[lenucoBa, manueie M.M.I'etkepa, A.N.Nnbuna, II.H.IloHomapeHko,
A.P.PacynoBa, a takxke pesynbTarsl uccinenopanuid M.U.I'etkepa, I'.E.I'nma3eipuna,
E.I'.bornanoBoii Ha cueT paszaeiaeHus 0CaJKoB Mo (a30BOMY COCTOSIHUIO (TBEpIBIE,
KUJKHE).

BrlinonHeHa cTaTUCTUYecKas OLIEHKa CBS3ed Mexay mojaylieMm cMbiBa (Mg) c
0acceiiHOB peKk W aTMOC(HEPHBIMU OCAJKAMH - TBEPIABIMU (X;) U KUAKHUMU (Xyx),
MOJIy4eHbl MX HOpPMaJIM30BaHHbIE ypaBHeHUs perpeccuu. IlonHble k03QUIIMEHTHI
KOppemsiuu 3TuX ypaBHeHuM coctaBwid: 0,651+0,129 nns Gacceiina AMmynapbu U
0,753%0,153 nns 6acceiina Colpaapbu.

[locTpoeHbl, Ha OCHOBE IIOJYYECHHBIX YPAaBHEHUW, HOMOIPAMMBI, T.€.
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KJIMMAaTUYECKUE MOJIENU JUIsl OIEHKM MOJYJIS CMbIBa C IMOBEPXHOCTU OacCEHOB
Amynapen u Ceipaapbu. bbuin comocTaBieHbl HAOMIOJICHHBIE M OIIEHHBIE 10
KIIMMAaTUYECKOW MOJCNIA 3HAYCHHs] MOIyNss cMbiBa. KodpduimeHTsl Koppensium,
BBIPXKAIOILINE TECHOTY CBSI3ed MEXIy HHMH, COCTaBWIM B OacceilHe Amynapbu
0,76320,085 u B 6acceitne Ceipaaposu 0,760£0,091. 3TOT MONOKUTENBHBIN pe3yabTAT
MO3BOJIIET PEKOMEH/IOBATh KIMMATUYECKOM MOJEIU Il KOJIMYECTBEHHOW OIIEHKH
CMBbIBAa TIOYBO-TPYHTOB C TIOBEPXHOCTH OAacCEeWHOB pPEK CHEroBOr0 U CHEroBO-
N0’KJIEBOTO TUIIOB MUTAHUS.

[Tpu pazpaboTke KIMMATO-MOPQOIOTHUESCKOW MOJCIH CMbIBA MIOYBO-TPYHTOB C
MMOBEPXHOCTU OACCEHHOB PEK JICAHMKOBO-CHETOBOTO M CHETOBO-JICITHUKOBOTO THIIOB
MMATAHUS YYUTHIBATIUCH CIICTYIONTUE KIIMMaTHIECKUEe (DaKTOPBI, BIUSIONINE HA MOTYJIb
cmbiBa (MRg): 1) TemmepaTypa BoO3ayXa, 3a HIOHb-CEHTIOPD (taex(vi-IX), °C)
3a)MKCUpPOBAaHHAsI HA CpEJHEW BBICOTE HUKHEW TpaHUIIbl JIEAHUKOB; 2) oOias
IUIOMIAIb JIEMHUKOB B Oacceline nzydaeMon pekH (F ey, KM?).

3HadyeHue NOoJIHOTO Kod(dulineHTa Koppeasiiiui HOPMAIU30BaHHOTO YPaBHEHUS
perpeccuu, BbIPaXKAIOMUA MHOTO(AKTOPHYIO CBSA3b MEXKIY 3THUMH IMEPEMEHHBIMHU,
coctaBuio I(=0,812+0,061. Ha ocHOBe 3TOr0 ypaBHEHUS TOCTPOCHA HOMOTpaMMa JJIst
OILICHKU MOAYJsS cMbIBa (MR), T.€. KITUMaTO-MOpGhoIoruieckas Moelib CMbIBA OYBO-
IPYHTOB C OacCeiHOB BBICOKOTOPHBIX PEK, JIEAHUKOBO-CHETOBOTO U CHETOBO-
JIETHUKOBOTO TUIIOB MUTAHUSI.

Koaddumment koppensuuu Mexay HaOMOIaeMbIMU M PACCUMTAHHBIMU IO
MOJIEJIM 3HAYEHUsIMH MOJIynst cMmbiBa coctaBuil 0,956+0,010. JlanHnas knumarto-
Mopdooruueckass MOJEIb PEKOMEHIYETCS Il KOJUYECTBEHHOM OILICHKU MOYJIS
CMBIBAa C TIOBEPXHOCTH BBICOKOTOPHBIX 0acCEHOB pEK CHEroBO-JIEAHUKOBOTO U
JIETHUKOBO-CHETOBOT'O THUIIOB MUTAHMUS.

IIaTas rnaBa nauccepranuu HaszbiBaeTcss «Co3qaHue KapT CMbIBA IOYBO-
TPYHTOB ¢ 0acCeiHOB TOPHBIX peK ¢ npuMeHeHuem coBpemeHHbix ['MC
TeXHOJIOrui». B 1anHoM rnaBe, BHavaje, ¢ ucnojb3oBanueM metona O.I1IMermoBoi
BBINIOJTHEHA KOJIMYECTBEHHAs] OLIEHKA W3MEHEHUsST MHTEHCHUBHOCTH CMbIBAa IOYBO-
TPYHTOB B OacceilHaX TOPHBIX PEK MO BHICOTHBIM 30HaM. 3aTteMm, Ha ocHoBe 3D DEM
MOJIeId, ObLIN OTNTpeieNieHbI U O POBAHBI KOHKPETHBIC TPATAIIMK MOJTYJISI CMBIBA JISI
Ka)XJIOTr0 peuHoro OacceliHa. B KoHIle I71aBbl, ¢ UCOJIb30BaHUEeM coBpeMeHHBIX [ YC
TEXHOJIOTH, co3AaHbl ITU(GPOBBIE KAPThl CMbIBA MOYBO-TPYHTOB C 0OAaCCEMHOB pEK
Uupunka, Axanrapana, ®epranckoil nponunbl, Kamkamapeu, CypxaHmappu u
[lepabdannapsu.

[Ipu coBepIIeHCTBOBAHUHU METOJIOB KapTOTpadupoBaHUs CMbIBA TTIOYBO-TPYHTOB
C TIOBEPXHOCTH PEUYHBIX OACCEHHOB MOCIYXHWJIM Pe3yiabTaThl (DyHIaMEeHTaTbHBIX
uccnenoannii  K.C.KaGanosoii, [I'.B.Jlomatuna, B.JI.Illynasua, T.I'.CBatkoBOH,
N.C.®enoposoii, A.H.Baxxnosa u C.I'.Mycosina, M.U.MBeponosoii, O.I1.11ernoBoi,
10.H."BanoBa, A.P.PacynoBa, ®@.X.XukmaroBa, X.H.MaraueBa n apyrux ydeHbIX,
paHee 3aHUMAIOIITUXCS ATOM MPOOIEMO.

B pe3ynbTaTe aHanuza cToka B3BEIIEHHBIX HAHOCOB FOpHBIX pek Cpennend Azun
no renesucy, O.ILIermoBoit orieHMHA BKJIaJ OCHOBHBIX (DAKTOPOB, YJAaCTBYIOIIUX B
X (OPMHUPOBAHMHM: JOXKIEBBIX, CHETOBBIX M JICIHUKOBBIX BOJ. B TO ke Bpems, €10
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OBLII0 OTMCYCHO, YTO UX BOSI[@ﬁCTBPIC CHCHI/I(bI/I‘IHO AJI1 OITPEACIICHHBIX BBICOTHBIX 30H
PCUYHBIX OacceitnoB. B YaCTHOCTH, BCJIWYMHA CMbIBA IIOYBO-TPYHTOB IIOA
BO3I[CI>1CTBHCM JOXKIACBLIX BOJ OIIpEACIAIaCb Ha OCHOBC yqéTa X HOPMBI B BBICOTHBIX
30Hax, ¢ OHU BBITIAJAdI0T, 4 TAKXKC 3HAYCHUMN MYTHOCTH B JAHHOM BBICOTHOM IIOsCC:

Mg, = 103 py + Xai, (1)

rae: Mgy — MOAYJIb CMBIBA 3a CYET AOKIEBBIX BOJ B COOTBETCTBYIOIIEM BBICOTHOM
T05ICE, T/KM? ' TOII; Py - MyTHOCTB (MyTHOCTB, KI/M3, KOTOpas MOKeT (hOpMUPOBATLCS 3a
CUET JIOKJIEBBIX BOJI IIpH Kod(pduimente croka n=1,); X, — HOpMa KUIKUX OCATKOB B
JITAaHHOM BBICOTHOM 30HE, M.

Moaynb cMbIBa MOYBO-TPYHTOB (MRci) 3@ CHET TasiHUS CHETA B PA3HBIX BHICOTHBIX
30HAaX, PACCYUTHIBAIICA TAaKUM >K€ 00pa3oM, KaK yKa3aHO BbIIIE, TO €CTh KaK MOJYJIb
CMBIBA 32 CUET JOKIEBBIX BOA. [Ipu 3TOM nmokaszaTenu TBEpbIX OCAJAKOB, T.€. 3HAUCHHS
HOPMBI CHETa B COOTBETCTBYIOLICH BBICOTHOM 30HE OIPEAEIAINCH 110 MeToauke M.I.
I'etkepa u I'.E. ['ma3eipuna, a pacuer 3Ha4€HU Mprci TPOAOIDKAIICS MO U3JT0KEHHOU
BBIIIIE METOJIUKE.

Moayns cMbIBa TIOYBO-TPYHTOB C TOBEPXHOCTH BBICOKOTOPHBIX PEYHBIX

0accelfHOB pacCUMTHIBAJICS C UCMOJIb30BAHUEM CIICAYIONICH SMIUPUUYECKONU (POPMYIIBI
O.I1.IIernoBoii:

MRJIi =184 - 60,25“[’ (2)

rae: Mryi — MOIYyNb JIEJHUKOBOTO CMBIBA, T/KM? MW, t — CpemHsas Temmeparypa
BO3/yXa JUISl 5TOH BBICOTHOM 30HBI 3a HIONIb-CEHTIAOPH Mecsupbl, °C.

OTOT BUA MOAYJS CMbIBA TAKXKE XapaKTEPEH Ui OIPEICIICHHBIX BBICOTHBIX
nosicoB. OnpezeseHne uX BEIUYMH TaKKe BBIITOIHWIOCH C UCIIOJIB30BAHUEM KPHUBBIX

CMBIBA MIOYBO-TPYHTOB C Pa3HbIX BHICOTHBIX MOACOB, pazpadboranubix O.I1. 11 ernoBoi.
Tabmuma 10
Pacnipenenenuie Moaysnsi cMbIBa HOYBO-TPYHTOB B HEKOTOPBIX PEUHBIX OacceiHax
CDepraHCI(oﬁ JOJIMHBI 110 BBICOTHBIM IMOsACaM

Mo yab cMBIBa (T/KM? -HIIT) M €r0 pacipe/ieNleHne 10 BEICOTHEIM 30HAM

No
Peunoii 6acceiin 51- 101- 201- 501- 1001- 2001-
w/m <501 100 | 200 | 500 | 1000 | 2000 | 3000 | 3901<
L oo 1100- | 3200- | 3700- | 3700- | 3800- | 3900-

3200 | 3700 | 3700 3800 3900 | 4000
800- | 3000- | 3400- | 3800- | 4000-
3000| 3400 | 3800 | 4000 4300
1100- | 2100- | 2600- 3200-
2100 2600 | 3200 4000

2 (Xomxabakupran

3 [Kyrapr

Jliist coctaBneHus: MUGPOBBIX KapT CMBIBA MIOYBO-TPYHTOB C PEUHBIX OACCEHOB
ObLna co3nana 6a3a nanubix DEM Ha 0CHOBE 3Ha4YE€HMIA MOTYJISI CMBIBA, BEIYMCIICHHBIX
JUTSL pa3TUIHBIX BRICOTHBIX 30H. baza qanasix DEM Obuta co3qana B OTACIBHOCTH IS
OacceitHoB pex Ywmpumka, Axanrapana, epranckoir mommnbl, Kamkamgapeu,
Cypxannapsu u [llepabannapsu (Tadma. 10).

Ha ocnoge 6a3b1 qanuasix DEM, T.e. pacnpeneneHus BeIUYUHBI CMBIBA TTOYBO-
TPYHTOB TI0 BBICOTHBIM MOSICAM PEUYHBIX OacceWHOB, co3JaHbl UX TpexmepHbie (3D)
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KapThl. DTOT MPOLECC OCYIIECTBISJICS C MCIOJIB30BAaHUEM CTaHIAPTHBIX HMPOTpaMM
MaplInfoPro u ArcGISPro THC texnomnoruu. B pesynprare Obutn pa3paboTaHbI
1u(poBbIE KapThl CMBIBA MOYBO-TPYHTOB C MOBEPXHOCTH OacceilHOB pek Umpumka,
AxaHrapana, depraiuckon JOJIHBI, Kamxkanapen, CypxaHnapsu 51
[lepabanmapwu (puc. 7).
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Puc. 8. Kapra cMbIBa M0YBO-TPYHTOB C IIOBEPXHOCTU OacceitHOB pek depraHckoi JOIMHbI

B pabote pekoMeHmIOBaHO WCIOJIB30BaTh, B JAJIBHEHINIEM, KapThl CMbIBA IMOYBO-
IPYHTOB, pa3pa0OTaHHBIX Ha MPUMEPE PEUHBIX OaCCEHHOB Y30€KHCTaHa U COMPEIETbHBIX
TEPPUTOPUH, I OLEHKM WHTCHCHBHOCTH CMbIBa IIOYBO-TPYHTOB C TIOBEPXHOCTH
HEM3YYEHHBIX PEYHBIX 0ACCEHHOB, 00BEMA CTOKA B3BEIICHHBIX HAHOCOB, MHTCHCHBHOCTH
3aWJICHUs BOJIOXPAHWIMII] PEYHBIMM HAHOCAMH, a TaKkke Ui JPYTMX Hay4dHO-
MIPAKTUYECKUX LEJIEH.

3AK/IIOYEHUE

1. BoiOpanbl, B KauecTBe KIFOUEBBIX, 80 THIPOIIOTHUECKUX TTOCTOB, HA KOTOPHIX
BEJIMCh HAOJIOJEHUS 32 CTOKOM BOJbI U B3BELICHHBIX HAHOCOB pPeK Y30eKHCTaHa U
npuieratomux Tepputopuid. M3 Hux 41 otHocsTes k 6acceliny pexku Coipaapbs, a 39 -
K Oacceitny AMyaapbu. BogocOopHble miiomaan BEIOpaHHbBIX pek KoyieOmtoTes ot 15,6
xm? (Kapankynbcaii) 1o 58 400 km? (pexa HaphbiH), a cpeZiHEe BBICOTHI HX 0acCEHHOB
- oT 938 meTpoB (Kykcapoiicait) 1o 3500 meTpoB (Akaapsbs). [Io uCTOUHUKAM TUTAHUS
OHM SBJISIOTCS TIPEACTaBUTENISIMU Bcex TUMOB mo kiaccupukanuu B.JIL.IIynbia.
BriOpannbie peku, ¢ y4€TOM yCIOBH (POPMUPOBAHUSI CTOKA BOJBI M B3BEIIEHHBIX
HAaHOCOB, pa3/ieJieHbl HAa TPYMIbl C YCIOBHO-€CTECTBEHHBIM BOJHBIM PEXHUMOM H

HaxOJAIIMECs TIO0J] BIMUSHUEM aHTPOINOTeHHBbIX ¢akTopoB. B pabore ocHOBHOE
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BHHUMAaHHE ObLIO YJIEJIEHO PEKAM C €CTECTBEHHBIM I'MAPOJIOTMUYECKUM PEKUMOM.

2. YCTaHOBIIEHO, YTO 3HAYEHUSI MyTHOCTH BOJIBI PEK U3MEHSIFOTCS B 3aBUCUMOCTH
OT cpeAHeil BBICOTHI MX OacceifHOB. MyTHOCTH BOIbI pek DepraHCKOM HOIHHBI
m3mensutack B mpenenax 0,015+1,1 v/nm (KokcyB m Cox), a Ha pekax OacceiiHa
Axanrapana — 0,036+0,293 r/n (Axuacaii, ['ymicait). HanGonpmme ee saauenns (p>1,0
/1) 3aduKcupoBanbl B 6acceitHax pek Yupuuka (Yram), Kamkanapsu (I'yzapaapes) u
Cypxangapsu (Illepabanapns).

3. O1ieHeHbl U3MEHEHHSI MyTHOCTH BOJIbI PEK B T€UEHHUE T'0jla B COOTBETCTBUU C
uX TunoM nuTaHus. Haubosbinee 3HaueHHE MYTHOCTHM Ha pEKax CHETrOBO-
JIEAHUKOBOT'O THIA MUTAaHUS HA0JII0AaJIOCh B HIOJIE, KOTJIa TeMIIepaTypa Bo3ayxa Oblia
Hau6Oonee Boicokoit (p.Cox, p=1,79 r/m). MakcumanabHOE 3HAYEHHE MYTHOCTH BO/IbI
pEK CHeroBo-yeaHruKkoBoro nutanus (p. Hapoin, p=0,50 r/i1) HaGmr01a710Ch B UIOHE, PEK
cHeroBoro nutanus (p.Ilckem, p=0,32 1/11) — B Mae, pek CHErOBO-/10>K/I€BOT'O MMUTAHUS
(p-Axanrapan, p=0,34 r/n) — B amnperne.

4. I3yyeHa 3aBUCMMOCTh CTOKAa B3BELIEHHBIX HAHOCOB PEK OT pa3MEpoB
BOAOCOOpHBIX TuIonanei. CTOK B3BEHIEHHBIX HAHOCOB MallbIX peK OacceiiHa
CypxaHgappu, COOTBETCTBEHHO HW3MEHEHHMSIM HMX BOJOCOOpPHBIX  IUIOHIAJEH
(55,8-901 xm?), yBenmuuBamuch B npenenax (R=0,352+8,71 kr/cex), a peka
Cypxanmapbs (x.llypun, F=5880 kM?), B IepHoJ €CTECTBEHHOTO BOIHOTO PEKHUMA,
OTJINYAJIACh BBICOKUM CPEJIHUM MHOTOJIETHHM PAacXxoOM B3BEUIEHHBIX HAHOCOB (126
KI/CEK).

5. IHTEeHCUBHOCTh CMBIBA MOYBO-TPYHTOB C MOBEPXHOCTH PEUYHBIX OacceitHax
ouneHennl s 6a3zoBoro (BKII) u Tekymero (TKII) knumaruueckux mepuoioB.
Monyns cmbiBa peku Cox (k. Capukanpa), JISITHUKOBO-CHETOBOTO THIIA MUTaHUS,
onpenenensubiii g BKII, cocraBun Mr=871 1/ xm?rox, a B TKII ero 3HaueHwue
CHU3WIOCH 10 Mg=351 1/kM?T01. HanMeHbIHe 3HAYCHUS MOJIYJISI CMBIBA, JJIsl 00eUux
pacyeTHBIX MEPUOJIOB, 3a(UKCHUPOBAHBI B MaJIBIX pEKaxX M PYUbsiX, TAKUX Kak
Vpukmucait  (Mrpxn=4,87  1/kM2rom,  Mgrkn=6,37  T/kMZrom), Akdacaii
(MR.BKH:5;17 T/KMZTO)I, MR.TKH:6,65 T/KMZ'FO)I).

6. OuieHeHbl CBsI3U MEXIy MoayieMm cMmbiBa (MRg) ¢ pedHbIX OacceiiHOB M WX
BonocOopHbiMu Twiomiagsamu (F) u Beicotamu (Hepen). 3HaUeHUs KOA(pPHUINEHTOB
Koppensaiuu B cBsa3sax Tiuna Mgr=f(H) usmensutucs B npeaenax 0,578+0,993, a B csa3sax
tunia Mg=f(F) — B quamazone 0,534+0,995. Takxe oreHeHa CBSI3b MEXAY CPEIHUMHU
rOJIOBBIMM 3HAUYEHHUSIMU CTOKa B3BEIICHHBIX HaHOCOB pek (R;) u romoBeiMu
KOoJIM4ecTBaMu aTMocpepHbIX 0cakoB (XX). 3HaueHus: KO3 GUIIMEHTOB KOPPEISILIUU
3TUX CBs3e s peku Axanrapan coctaBwiu B BIIK r=0,7454+0,055, a B TKII
r=0,732+0,057.

7. OnieHeH BKJIAJ KJIMMaTHYECKUX (HakTopoB - 3uMHHX (XX;) u jeTHux (XXj)
aTMoc(epHBIX OCaJIKOB U JIETHEH TemmepaTypbl Bo3ayxa (t;) B popMupoBaHue cToKa
B3BECILICHHBIX HAHOCOB.. Y CTAHOBJICHO, YTO UX 3HAYEHUSI MEHSIOTCS] B 3aBUCUMOCTH OT
HMCTOYHHUKOB MTUTAHUS peK. BKiaj 3MMHHX U IETHUX 0CAIKOB B (hOPMHUPOBAHUE CTOKA
B3BEIICHHBIX HAHOCOB pekn Cox (k.CapukaHnja), TUTarOMIascs JIETHUKOBO-CHETOBBIMU
BOJIaMH, COCTaBMJI, COOTBETCTBEHHO 13 u 55%, a BKki1ag Temmnepatypbl Bo3ayxa — 32%.
Ha p.¥Ypryrcaii (r.Ypryr), CHEroBo-10JI€BOro THMa MUTAHUS, COBOKYIHBIN BKJIA]l
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3MMHMX U JIETHUX OCaJAKOB yYBeIn4uuiIcs 10 94%, a Bkiiag TeMIiepaTypbl BO31yXa pe3Ko
CHU3WICS U cOCTaBUII 6%.

8. YcoBepIieHCTBOBaHbI KIUMATHUECKHUE U KITMMATO-MOP(OJIOrHIeCcKre MOACIN
KOJIMYECTBEHHOM OLICHKM CTOKAa B3BEHIEHHBIX HAHOCOB pek. C 3TOi 1Lelnbio
CTaTHUCTUYECKH OI[CHEHa MHOTO(aKTOpHAs 3aBUCUMOCTh MEXAY MOJyJieM cMbIBa (MR,
T/KM?'TOJI) C PEYHBIX 0aCCEHHOB, CHETOBOTO U CHETOBO-I0KIEBOr0 TUIIOB TUTAHKS M
OCaJIkaM¥, BBINAJAIOIIMMHA Ha IMOBEPXHOCTh MX OaccedHOB B TBEPJIOM (CHET) U
AKUIKOM (10ox7) Bugax. IlomyuyeHo HOpMaTM30BaHHOE YPAaBHEHUE PETPECCUU U HA €TO
OCHOBE ITOCTPO€HAa HOMOI'paMMa - KIMMaTH4eCKas MOJEIb OLEHKH MOAYJS CMbIBA.
JlaHHas MOJENIb PEKOMEHJIOBaHA K HMCIOJB30BAHUIO IIPU OLICHKE MOJYJS CMBIBA C
0acceliHOB peK CHErOBOI'O M CHETOBO-[0KEBOT0 TUIIOB MUTAHUS.

9. OnpeneneHo pacrnpenesieHue MOIYJA CMbIBa IOYBO-TPYHTOB C PEUYHBIX
0acceliHOB IO BBICOTHBIM MOsSICAM. Y CTAHOBJIEHBI Ipajallii MOJIYJIA CMbIBA JJIs
Ka)KJI0TO peuHoro Oacceiina. PazpaboTtanbie nudpoBbie KapThl HHTEHCUBHOCTH CMbIBA
MIOYBO-TPYHTOB ¢ OacceiiHOB pek Ywupumk, AxanrapaH, DepraHckas HOJUHA,
Kamkanapes, Cypxannapes u lllepabannapes ¢ npumenenuem coBpeMmeHHbix ['IC
TEXHOJIOTHA. DTHU KapThl MO3BOJISIIOT BBIABUTH OYaru BOJHOM 3pPO3UU B PEUHBIX
OacceitHax, re MPOUCXOAUT HAauOOJIEE NHTEHCUBHBIN CMBIB IOYBO-TPYHTOB, a TAKXKE
ONEPATUBHO OLIEHUTh MHTEHCUBHOCTD 3aUJICHUS BOJOXPAHWIHIL PEYHBIMU HAHOCAMMU.
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INTRODUCTION (abstract of doctoral dissertation)

The aim of the study is to investigate the processes of formation of suspended
sediment runoff of mountain rivers in Uzbekistan and neighboring territories
depending on climatic factors and to assess the intensity of soil washout in their basins
under conditions of climate change.

The object of the study is the rivers formed on the territory of Uzbekistan and
adjacent mountainous areas and their runoff of suspended sediment.

The scientific novelty of the research is as follows:

the normative values of suspended sediment runoff indicators for mountain rivers
of Uzbekistan were determined — turbidity (p, g/l), sediment discharge (R, kg/sec),
sediment runoff volume (Wkg, tons), and the specific erosion module (Mg, t/km?-year);

a physico-statistical assessment of the multifactorial relationships between
suspended sediment runoff and meteorological factors (t, °C; X, mm) has been
conducted, and normalized regression equations were developed,;

climatic and climato-morphological models of suspended sediment runoff
formation for mountain rivers with different types of feeding were improved,;

the zonal specific erosion module was evaluated, taking into account rainwater,
snowmelt, and glacier meltwater contributions across different altitudinal zones of
mountain river basins;

digital maps of soil and ground erosion from the surface of river basins in
Uzbekistan and adjacent territories were developed using standard software
MaplInfoPro and ArcGISPro GIS technologies.

Implementation of the research results. On the basis of scientific results of the
research on quantitative assessment of soil washout intensity from the surface of
mountain river basins under climate change conditions:

the assessment of quantitative indicators of suspended sediments in mountain
rivers of Uzbekistan (p, g/l; R, kg/sec; Wg, tons; Mg, t/km?-year) and their variation
depending on the average elevations of river basins was used within the system of the
Hydrometeorological Service Agency (Uzhydromet) under the Ministry of Ecology,
Environmental Protection and Climate Change of the Republic of Uzbekistan in the
preparation of the reference publications "Hydrological Yearbook™ and "Main
Hydrological Indicators™ (Certificate No. 01-15/1298 of the Hydrometeorological
Service Agency under the Ministry of Ecology, Environmental Protection, and Climate
Change of the Republic of Uzbekistan, dated July 27, 2024). As a result, additional
opportunities were created to refine the quantitative indicators of suspended sediments
in the rivers of Uzbekistan and adjacent territories;

determined from the regression equations of multifactor relationships between
suspended sediment runoff indicators (R, Kkg/sec.; Mg, ton/km?-year) and
meteorological variables (t, °C; X, mm), were used by the Agency of
Hydrometeorological Service under the Ministry of Ecology, Environmental
Protection and Climate Change of the Republic of Uzbekistan as an additional
verification criterion when evaluating the observed values of quantitative indicators of
river suspended sediment discharge (Certificate of the Agency of Hydrometeorological

Service under the Ministry of Ecology, Environmental Protection and Climate Change
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of the Republic of Uzbekistan dated July 27, 2024 No. 01-15/1298). As a result,
additional opportunities were created to improve the reliability of quantitative
indicators of suspended sediment runoff in mountain rivers;

the results of the quantitative assessment of the intensity of soil washout from the
surface of mountain river basins were used in preparing hydrological reference
materials for assessing reservoir sedimentation rates caused by river sediment inflow
in the systems of the Hydrometeorological Service Agency under the Ministry of
Ecology, Environmental Protection and Climate Change of the Republic of Uzbekistan
(Certificate of the Hydrometeorological Service Agency under the Ministry of
Ecology, Environmental Protection and Climate Change of the Republic of Uzbekistan
dated July 27, 2008). As a result, the amount of sedimentation in the bottom of the
Charvak, Ahangaran, Tupalang and other reservoirs, as well as their usable capacity,
can be quickly determined and monitored,

the results of the influence of climatic factors - seasonal precipitation and air
temperature - on the formation of suspended sediment runoff in rivers, as well as the
results of determining the specifics of changes in river water turbidity by altitude zones
were used by the Research and Production State Enterprise “Cartography” of the
Cadastre Agency under the State Tax Committee of the Republic of Uzbekistan in the
preparation of thematic maps “River Water Turbidity. 1: 5000000 section ‘Surface
Water’ of the National Atlas of Uzbekistan (Certificate of the Cadastre Agency under
the State Tax Committee of the Republic of Uzbekistan from December 5, 2022 Ne 08-
10898). As aresult, it has become possible to rapidly determine changes in the turbidity
of mountain river waters across altitudinal zones and their spatial distribution
throughout basin areas;

the results of quantitative assessment of hydrological indicators of soil washout
intensity from the surface of mountain river basins - washout module (Mg,
ton/km?-year), were used by the Research and Production State Enterprise
“Cartography” of the Cadastre Agency under the State Tax Committee of the Republic
of Uzbekistan in preparation of thematic maps “Soil washout from river basins:
Chirchik river basin. 1:950000; Ahangaran river basin. M: 1:550000; Fergana Valley
river basin M: 1:1500000; Kashkadarya basin M: 1:800000; Surkhandarya and
Sherabod river basins. M: 1:1000000” of the section ‘Surface Water’ of the National
Atlas of Uzbekistan (Certificate of the Cadastre Agency under the State Tax Committee
of the Republic of Uzbekistan dated December 5, 2022 No. 08-10898). As a result,
additional opportunities were created for rapidly identifying areas of accelerated water
erosion and incorporating them into reservoir design considerations.

The structure and scope of the dissertation. The dissertation consists of
introduction, five chapters, conclusion, references. The total volume of the dissertation
Is 179 pages.
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Avtoreferat «Gidrometeorologiya va atrof-muhit monitoringi» jurnali
tahririyatida tahrirdan o‘tkazilib, o‘zbek, rus va ingliz tillaridagi matnlar o°zaro
muvofiqlashtirildi.
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Bosmaxona litsenziyasi:
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Ragamli bosma usulda bosildi.
Shartli bosma tabog‘i: 3,5. Adadi 100 dona. Buyurtma Ne 23/25.

Guvohnoma Ne 851684.
«Tipograffy MCHJ bosmaxonasida chop etilgan.
Bosmaxona manzili: 100011, Toshkent sh., Beruniy ko‘chasi, 83-uy.



