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I'mAPOJIOI'UA U KIIMMATOJIOI' YA

HYDROLOGY AND CLIMATOLOGY
VK 627.141.1
Carnaees. H.3., Anen6aeB B.E., lcakoBa A.SI.

HannonansHbIi yHUBepcuTeT Y30ekucraHa, r. TamkeHT, Y30ekuctaHn

MAKCHMAJIBHBIE PACXO/bI BOJbI HA MAJIBIX
HU3KOI'OPHbBIX PEKAX Y3BEKHCTAHA

Aunomayusa. B cmamve paccmompenvl 60npocsl pacyema MakCuManbHo20 CmoKa Ha Mablx
HU3KO2OPHBIX peKax Y3bexucmana. Beinoanenst pacuemst no 0aHHbIM 0 CMAHOAPMHBIX HAOTIIOOCHUSAX
V3euopomema u ¢ yuemom pacuemuvix MAKCUMYMOB Cellesblx Nnagookos. Paccmompenvl eonpocwl
noocuema ceneevix MAKCUMyMo8 8 mpex CMaHOApMHbIX CYYASIX: NPU OOCMAMOYHO OTUMETbHOM Psoe
HAOMOOeHUIl; NpU KOPOMKOM pside HAOM0OeHUl;, pacyembsl npu OMCYymcmeuu OanHbIX HAOII00EeHUIL.
Buinonnenvt pacuemer no gopmynam B.M. Jlenucosa, A.®. [llaxuoosa, FO.b. Bunozpadosa.
Obnapyaiceno, 4mo npaKmuyecKu 6ce MaKkCUMAlbHble pacxoobl 800bl HA MAbIX HU3KO2OPHBIX
peKkax pecnyonuku Gopmupyromcs 3a cuem ebinadeHust 002icoet 60Ibuol UHMEHCUBHOCIL.
MaxcumanvHule pacxodvl 600bl HA UCCTEOYeMbIX peKax Y3bekucmana mo2ym ¢hopmuposamucs
NPAKMUYECcKU 8 meueHue 6ce20 KaieHoapHozo 200a, no noumu 90% zapecucmpuposanmvix 6
200y MaKCUMYMO8 NPUXOOUMCS HA 8ECHY U HAYALO0 1lemd.

Kntouegvie cnosa: cenegvie nagooxu, MakCuManbHulll pacxoo, Maivle HUSKOZOpHblEe DeKu,
MAKCUMATbHBIN MOOYTIb 00406020 CMOKA, PAHICUPOBAHHBII P50, MPEXnapamempuieckoe 2amma-
pacnpedenenue.

Sagdeev N.Z., Adenbaev B.Ye., Isakova A.Ya.

National University of Uzbekistan, Tashkent, Uzbekistan

MAXIMUM WATER DISCHARGE IN SMALL LOW-MOUNTAIN RIVERS IN
UZBEKISTAN

Abstract. The article deals with the issues of calculating the maximum flow on small
low-mountain rivers of Uzbekistan. Calculations were made according to the data on standard
observations of Uzhydromet and taking into account the calculated maxima of mudflow floods.
The issues of calculating mudflow peaks in three standard cases are considered: with a
sufficiently long series of observations; with a short series of observations; calculations in the
absence of observational data. Calculations were made according to the formulas of V.M.
Denisov, A.F. Shahidov, Yu.B. Vinogradov. It was found that almost all the maximum water
discharges on small low-mountain rivers of the republic are formed due to heavy rainfall. The
maximum water discharges on the studied rivers of Uzbekistan can be formed almost during
the entire calendar year, but almost 90% of the maximums recorded in the year occur in spring
and early summer.

Key words: mudflows, maximum discharge, small low-mountain rivers, maximum
rainfall modulus, ranked series, three-parameter gamma distribution.

BBenenue. PacueTsl MakcMMalIbHBIX PACX0/0B BOJBI SBIIAIOTCS HanOoJiee CI0XKHON U
OTBETCTBEHHOHN 3a/adeil IpH IPOEKTUPOBAHMU PA3IUYHBIX COOpPYKEHHH. CTpOUTENBCTBO
pa3IMYHbIX 00BEKTOB B ropax, IpUYeM B OCHOBHOM 3TO CTPOUTEIHLCTBO MPOUCXOIUT B HUKHEH
30HE I'Op, BBI3BIBAET HEOOXOAMMOCTH MOCTPOMKH OOJBIIOrO YHCIa COOPYKEHHH Ha MajbIX
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pekax. HecMoTpst Ha OTHOCHUTEIBHO HEOOJBIINE pa3MEPhl 3TUX COOPYKEHUN U OTHOCUTEIHHO
HEOOJIBIIYIO UX CTOUMOCTh, HY’KHO UMETh B BUJYy X OTPOMHOE KOJIMYECTBO, YTO B KOHEUHOM
cuere 00YyCIIOBIIMBAET KOJIOCCATBHBIE 3aTPATHI [IPU UX CTPOUTENBCTBE. Bee ckazaHHOE rOBOPUT
0 B2XHOCTH U aKTyaJIbHOCTH HCCIICOBAHUS 3aKOHOMEPHOCTEN (POPMHPOBAHUS MAKCUMYMOB
Ha MaJIbIX peKax U pa3pabOTKH METO/J0B UX PacueTOB.

N3yuyennocts npodiaemsl. ViMeroTes 1Ba poaa CBEACHUNM O MAaKCUMAaJIbHBIX pacxoaax
MaJIbIX HU3KOTOPHBIX PeK. DTO JaHHBIE CTaHJAPTHBIX T'MJIPOMETPUUYECKUX HAOMIOACHUN Ha
BOJIIIOCTaX M OTPHIBOUHBIC JAHHBIE IO MAKCHMYMaM CEJIeBBIX OTOKOB. V3ydeHnem rnpooiemMbl
MaKCHMaJIbHOIO CTOKA 3aHUMAIIMUCh MHOTHE YUEHbIE, KaK 3a pyOeKoM, Tak U B Y30eKHCTaHe.

[To manneiM [19], Bcero B Y30ekucrane HacuuThiBaeTcs 17777 BOAOTOKOB, MpHYEM
noJiaBysifolee OOJBIIMHCTBO PEK — 3TO Majible peku. HabmroneHus 3a cTokoM Benercs Ha 19
MaJIbIX pekax B Oacceitne Amynapbu U Ha 20 pekax B Oacceitne Creipaapbu. Takum oOpa3om,
JaHHbIE IO MaKCUMAaJIbHBIM pacxojaaM umerorcs auib 1ia 0,25% pek Y30ekucrana, a eciu
YUYeCTh OOJBIIYI0 MEXTOJJOBYI0 H3MEHUMBOCTH MAKCUMYMOB, TO JJOCTAaTOYHBIE JJISi paCueTOB
psabl umerotcs uuib 1o 0,12% pek cTpaHbl OT UX 00LIEro Yucia.

Heas» wu 3agaum  padorbl. llenbio paboThl SBISETCA BBISABICHHE T'e€HE3MCA
MaKCHMaJbHOTO CTOKA, KaK C MPUMEHEHUEM CTaHIApPTHBIX HAOIIOJEHUH, TaK U C YYETOM
BBIUMCJIEHHBIX MAaKCHUMAaJIbHBIX pacxo/0oB. OTciofa ClenyloT 3aJauyd MO0 BBIYUCIIEHUIO 3TUX
pPacxo/i0B C MPUMEHEHUEM PA3TUYHBIX METOJIOB.

Kak ormeuaer B.JI. lllynbn «...Ha pexax CpenHedl A3uM MaKCHMAaJIbHBIE PacXoJbl
JIOBOJIBHO YacTO SBJIAIOTCS PacXoJlaMU CMEIIAHHOTO (JO0XIe-Taloro) MpOUCXOXKAECHUs» [22].
O4eBHUIHO, C MTOJIHBIM OCHOBAaHUEM 3TO YTBEP)K/IEHUE MOKHO OTHECTH K OOJIBILIUM U CPETHUM
peKaMm, mpuYeM MOXKHO 3aBEIOMO CKa3aTh, YTO JIOJIA JIOKJIEBOI COCTaBISIOLIEH I MalbIxX
HU3KOTOPHBIX PEK CYIIECTBEHHO OO0JIbIIE TaJIOM, coCcTaBss, 3a4acTyto npaktuaecku 100%.

Marepuanabl u meroabl. 1.®. ['opomkos, a Bcaeq 3a uuMm U C.H. Kpunkuit ¢ M.O.
Menkenem, TOBOPAT 0 HEOOXOAMMOCTH pacueTa pa3esIbHO TajIoro U J0XAEBOI0 MAaKCUMYMOB,
HO TPU ATOM MPAKTHUYECKHE IMyTH PEUIeHHs] 3TOM MmpoOieMbl MMU HE yKasbIBatroTcs [4].
[HMaxunoBeiM A.®., Ha ocHoBaHuM paszpadborok B.Il. YUepnoropoa u IO.M. Jlenucosa,
pa3paboTaH METO/1 pacueTa CMEIIaHHBIX MAaKCHMAJIbHBIX PacX0/10B BOJIbI TOPHBIX pek CpenHeil
A3zuu [20]. PacdeTs! mpon3BOIUINCH HA OCHOBAHUU CTaHIAPTHBIX HAOMIOICHUN Y 3ruapoMeTa.

Pe3yabTaThl H MX 00cy:KIeHHe. YUNUTHIBas cBOeoOpa3yue pekuMma CTOKa U yCIOBHUH
CTOKOOOpa30BaHUsl MajblX HU3KOTOPHBIX PEK, Mbl IIPOBEIM aHalU3 BPEMEHU U YCIOBUI
(dopMHpOBaHUs MaKCUMyMOB Ha 3THX pekax. [Ipexxae Bcero, Hac MHTEPECOBAIM BOMPOCHI
BPEMEHM IPOXOXKACHUS MAaKCUMyMa M y4acTHus B ero (opmupoBaHuu Tanbix BoJ. [lomydeHo,
YTO MAaKCHMAaJIbHbIE PAacXoJbl BOJAbI Ha MaJIbIX HU3KOTOPHBIX peKax Y30eKHMCTaHa MOTYT
Ha0JII0/1aThCS PAKTUYECKU B T€UEHUE Bcero rojaa (puc. 1).

OpHako mojapisitoliee OOJBIIMHCTBO MaKCUMyMOB (OpMHpYETCsl B MEpPHOJ MapT-
WIOHb, T.€. TOrJla, KOT/Aa CE30HHBIM CHEXKHBIM MOKPOB HA ATHX BBICOTaX yxke comen. s
Jl0Ka3arenbcTBa 3Toro ooparumest k ganueiM B.JIL. Hlynsua. ITo ero gaHHBIM Ha BBICOTax 10
2000-2500 M TBUT CHEroTastHUS (TPaHUIA CHEKHOTO TMOKPOBA) B 3aBUCHMOCTH OT CHEKHOCTH
rojia MPUXOJUTCA Ha Hayalo Mapra (peke KoHel (eBpas) - KOHel (TpeTbs JAeKajaa) mas.
Jpyrumu cioBamu, B ©OacceliHaX MajblX HHM3KOTOPHBIX PEK K OCHOBHOMY NIEpUOAY
(bopMHpOBaHUS MAaKCHUMaJIbHBIX PAaCXO/J0B BOJbI CE30HHBIA CHEXHBIH MOKPOB NMPAKTHUECKU
OTCYTCTBYET U MAaKCHUMYMbI, B IOJABISIONIEM CBOEM OOJBIIMHCTBE (HOPMUPYIOTCS 32 CUET
BBITA/ICHUS] UHTCHCUBHBIX KUIKUX OCAJIKOB.

BosBpamiasice k Bonmpocy o BpeMeHU (OPMHUPOBAaHUS MaKCUMYMOB Ha BOJ0OCOOpax
MaJIbIX HU3KOTOPHBIX peK, 100aBUM, YTO B NEpPUOJ MapT-UIOHb 3adukcupoBaHo 86,8%
MaKCHMYyMOB 3a MHoroJieTue. Takxe 1o0aBuM, 4To B (heBpasie 3aperucTpupoBano Juuib 1,1%
0T 00Ilero ymucia MakCUMYMOB. YUHUTBIBas BCE€ CKa3aHHOE, Mbl B JalbHEHIIMX pacuerax
MCIIOJIb30BAIM JAHHbBIE [0 MAKCUMAaJIbHBIM PacXo/iaM BOJIbI O€3 pa3/iesieHus UX 110 F'eHEe3UCy Ha
TaJble U JI0KIEBBIE.
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Puc. 1. HpOIIe}lT MAaKCHMAJIbHBIX PACX00B BOAbI 110 MeCALlaM

HuTepecHbIM (DaKTOM SBISETCS TO, YTO MAKCUMYMBI HAOTIOJAFOTCS IOCTATOYHO YaCTO
U 3UMOH. B cpenHeM a1 nccienyeMbIX pek B sHBape HalIogaeTcs okoio 3 % MakCUMyMOB,
a BooOmme 3uMoi (nexadpb-eBpanb) ux okono 5 %. JlobGaBum, 4TO ISl 3TOW 30HBI TOP
JIOCTaTOYHO XapaKTEepHbIM OBIBA€T BBIMAJACHHUE OIS HA TAIOIIUNA CHEr B KOHIE 3UMBI —
paHHEH BECHOM.

Btopoii 0COOEHHOCTHIO MaKCUMyMOB Ha MallbIX HHU3KOTOPHBIX pEKaxX SBIISETCS
OoJibIIasi pa3HOCTh MEXKY CPEAHUMU TOJOBBIMU U MaKCHMAaJIbHBIMU pacxojaMu BoJbl. Ecin
s 6onbmux pek CpenmHeid Asum B cpeaHeM cOOTHOImIEHHE Qmax/Qcpen cocTaBister 13,0
(pacueTsl BBIOJIHEHHI 11 29 peK), TO ISl MaJIbIX PEK 3TO COOTHOIICHHUE B CpeiHEM paBHO 112.
s 38,1 % pek Gacceitna Coipaapbu oTHOIICHUE Qmax/Qcpen 0071€e 100 M 111 57,1 % 3T0
cootHomeHue 6onee 50. st pek 6accelina AMyIapby MOJy9eHO COOTBETCTBEHHO IS 36,8 %
pexk OGomee 100 u mna 56,9 % pexk 510 cootHomeHue Oomnee 50. OueBUIHO, TaKue
XapaKTEPUCTUKU PSIOB OOYCIIOBIEHBI MX OOJBINON M3MEHUHMBOCTHIO. 3HAUYEHUS] OCHOBHBIX
CTAaTHUCTUYECKUX XapaKTEPUCTUK HAMOONBIINX PACXOJOB BOJBI MaJbIX HHU3KOTOPHBIX DPEK
npuBeieHs! B (Ta0m.1).

Tabmuna 1
OCHOBHbBIE CTATUCTUYECCKHE XaPAKTEPUCTUKH MAKCUMAILHBIX PACX0/I0B BOJIBI
(6e3 yuera ceneBbIX MAKCHMYMOB)

Yycrno et Q10, M %/c
Pexka HaOIIOAEHU I Qmax, Cy Cs CJ/Cy o hopMynam:
dakr | C20% | m3fc
MOTPellL. 1 2 3 5 8
Bacceiin p. Coipaapbu

Kupkanacait 7 88 181 | 255 | 2,64 1,04 27,6 332 | 41,1 | 30,4 6,95
['ynpapayt 25 37 3,67 148 | 1,66 1,22 23,3 260 | 29,9 | 24,7 29,3
JOKYMIDKYM 7 54 518 |187 | 2,61 1,39 58,0 16,4 | 855 | 63,8 24,8
Mapkepym 38 46 3,45 | 168 | 4,62 2,76 40,6 48,9 | 61,3 | 34,6 29,3
CeHts0cait 4 14 3,61 (080 1,91 2,40 16,8 195 | 23,3 | 18,2 8,34
Yerpikcail 10 11 1,02 | 0,67 | 1,41 2,12 3,85 437 | 512 | 411 4,09
JIxubnan 24 9 2,33 | 0,59 | 0,82 1,38 6,77 6,51 | 7,15 | 6,30 7,19
Hayrapzan-1 8 31 329 |131]| 2,24 1,71

Hayrap3au-2 | 10 9 21,1 | 0,62 | 0,37 0,60 52,1 56,3 | 62,3 | 54,2 63,0
AO0xa3 26 32 6,45 | 1,34 | 3,28 2,46 53,9 62,9 | 76,5 | 58,4 58,1
[ayra3s 52 126 7,46 | 3,20 | 6,61 2,07 159 194 248 176 119
SlHrukypras 37 28 567 | 1,22 | 3,57 2,92 42,9 49,6 | 59,7 | 46,3 46,0
Haysanucait 36 7 15,0 | 0,53 | 0,80 1,51 35,7 36,9 | 38,8 | 36,3 38,9
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Yumrancait 36 32 255 | 135|310 | 2,29 | 227 196 | 225 | 186 23,8
Kapankyb 39 44 340 1164 | 344 | 210 | 30,2 342 |402 | 32,2 | 406
lanbBacai 24 23 497 11,08 | 2,17 | 2,00 | 258 289 | 335 | 273 | 356
AxTain 58 15 708 | 082 | 154 | 187 | 235 23,9 | 245 | 237 24,6
AnTbiHOEIB 38 29 10,3 [1,25| 2,09 | 168 | 44,7 458 | 80,2 | 453 78,5
IMapkent — 1 264 197 | 365 | 185

IMapkeHt — 2 17 38 249 1094 | 252 | 2,69 144 168 202 | 156 146

Bacceiin p. AMynapbsn

Xapanron-1 9 15 3,10 1082 | 1,26 | 1,55

XapaHroH-2 34 16 7,79 | 087|136 | 156 | 226 232 | 412 ] 229 | 380
Maiinan 22 38 118 | 149 | 3,71 | 2/48 118 140 162 | 129 86,2
Kapaaray 26 56 6,64 | 191|334 | 1,74 | 757 88,6 | 108 | 82,1 93,8
Axrenacai 24 30 492 1130 224 | 1,72 | 32,0 635 | 41,7 | 340 | 3872
Terepman 26 64 12,1 | 2,09 | 357 | 1,71 157 187 230 | 172 141
Caszarancait 50 26 128 | 1,17 | 318 | 2,71 | 638 65,0 | 116 | 644 114
Arasnbik 20 16 31,1 | 085] 280 | 331 176 206 236 | 191 146
KadusiryHcait 11 23 122 1110 ] 240 | 219 | 7,98 9,34 | 11,3 | 8,67 6,54
Awmankyran-1 42 23 185 | 1,17 | 363 | 3,11 138 160 189 | 149 160
AMaHKyTaH-2 10 26 7,71 | 151 | 2,90 1,92 75,9 90,8 112 | 834 40,8
Ypryt 44 19 489 1095 | 210 | 2,21 | 209 219 | 234 | 214 23,6
JIsirap 22 9 705 |061| 049 | 0,81 | 176 186 | 20,3 | 18,1 20,3
'ynbaapa 16 6 0,79 (048 | 0,16 | 0,32 | 158 163 | 1,74 | 1,63 1,76
Axkamuuraii | 23 11 401 | 068 | 0,72 | 1,06 | 128 142 | 16,1 | 135 15,7
T'ypyd1ema 26 10 132 | 064 | 231 | 360 | 56,5 652 | 78,0 | 60,9 55,7
Axcy 34 29 896 |1,25| 255 | 2,04 | 619 70,7 | 84,0 | 66,3 77,0
Hlaprysb 35 14 10,1 | 0,81 ] 190 | 236 | 455 51,1 | 596 | 49,1 54,1
C'ynuno6 23 16 456 1087 122 | 140 | 150 16,0 | 18,1 | 15,6 16,7

Kak BumHO m3 Tabmunel 1, MunnManbable 3HadeHust Cy psgoB pasubel 0,48 - 0,67.
3unauenuit Cy menee 1,0 nmomyueno s 6 pek B 6acceiine Coipaapsu (30,0 %) u nns 10 pek B
Oacceitne Amynapoeu (55,5 %). Makcumanbnbie Cy coctasumu 2,55 - 3,20 (pp. Kupkanacaii u
[layra3) B O6acceitne Coipnapbu u 2,09 (p. Terepman) B OacceitHe Amyaapbu. B 1enom,
koa¢¢unmenTs! Bapuauuu 6onee 1,0 momydens! 171 42 % pek B 6acceitne Coipapbu u ams 58
% pek B Oacceitne AMyaapbu. OTMETHM OTHOCHTEBHO HeboJbinoe cootHomenne Cs/Cy, kak
MpaBIIO, 0KOJIO 2. Takue COOTHOIIEHUS KO (UIIMEHTOB aCUMMETPUH U BapUAIIUH [TOJTyUYEHbI
s 71 % pex 6acceiina Ceipaapsu u 79 % pek OacceiiHa AMyaapbH.

[IpuBeneHHBIN KpaTKUil aHaIM3 OCHOBHBIX CTATUCTHYECKHX XapaKTEPHUCTHUK PSIOB
HauOOJIBIINX PACXOJIOB BOJBIIOCTATOUYHO YOEIUTEIHHO T'OBOPUT 00 OTHOCHTEIBHO HM3KOU
TOYHOCTH PACYETOB KPHUBBIX OOeCmeyeHHOCTH. Ecnu mnpuHATE BO BHMMaHHUE, YTO
MPOJOKUTEIBLHOCTD PSI0B HAOII0OJEHUH 32 MaKCUMAaJIbHBIMH PAcX0JIaMu BOIbI B cpeHeM 20-
40 net, a OCHOBHOE YHCIIO HCCIEIyeMbIX HaMHU PEK XapaKTepU3YIOTCS Kod(pQHIHEeHTaMu
Bapuaiuu He MmeHee 1,0, TO TOYHOCTH OIeHOK He Boiie 15,8 - 22,4 % [25].

B 3akiroueHne He06X0IMMO OTMETUTH, UTo 1151 42,1 % pek O6acceitna Ceipaapbu u 63,2
% pek OacceitHa AMyaapbl TPOJOJDKUTEIBLHOCTh PSIIOB HAOMIONEHUM MOXKET CUHUTATHCA
noctatouHoit mpu 20 % ommbke pacueTos.

[Ipu pacueTax MaKCUMaJIbHBIX PACXO0B BOJABI B THAPOJIOTUU OOBIYHO UCIIONIB3YIOT TPU
MOJIX0/1a K PELIEHUIO 3TOH 3aauu:

- pacueTsl P I0CTAaTOYHO JJIUTEIBHOM psjie HaOII0AeHHIA;

- pacyeThl IPH KOPOTKOM psijie HaOII01eH i,

- pacueTsl IPU OTCYTCTBUM JAHHBIX HAOIIOACHUM.

[Ipexne uem mepedTH K pacdyeTaM MaKCUMyMOB M aHAJIM3y pe3yJbTaTOB pacyera,
clenyeT, Ha Hall B3IV, KPaTKO OCTAaHOBHUTHCA Ha TPEeOOBAHMSIX, NPEIbIBISIEMBIX K
pacyeTHBIM BEPOSITHOCTSAM IPEBBIIMICHUS MAaKCUMYMOB ISl Pa3IMYHBIX THUIIOB COOPYKEHH.
JI1s THAPOTEXHUYECKHUX COOPYKEHUN U COOPY>KEHUI MEIMOPATUBHBIX CUCTEM B 3aBUCUMOCTH
OT MX KJIacca, MPUHATHI CIEIYIONNe BEIUYMHBI BEPOATHOCTH MpeBblmieHus (Tatmn.2). Ceou
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HOPMBbI BEPOSTHOCTH MPEBBIIICHUS MAKCUMAJIBHBIX PACX00B BOJIbI IPUHSTHI B aBTOJJOPOKHOM
U JKEJIE3HOIOPOKHOM cTpouTeibcTBe. Jl0OaBUM, YTO OOECIEUEHHOCTh MaKCUMAaTbHBIX
pPacxo/10B BOJIbI B 3aBUCUMOCTH OT KaTeropuu A0POr MeHstoTcs oT 1 10 5 %.

Tabnuna 2
BeposiTHOCTH MPEBBIIICHHS MAKCUMAIBHBIX PACX00B BOJIbBI
JUTSL Pa3HBIX KJIACCOB COOPYKCHHIA HA peKax
Kracc coopyxenmust I Il Il v V
O0ecrieueHHOCTh, % 0,01 0,1 0,5 1,0 10,0

Takum o0pa3oM, cTaBUTCSA 3ajJada pacueTra MAaKCHMalbHOTO pacxoja BOJIbBI C
nosropsiemMocteio 1 paz B 10 - 10000 mer. OveBugHO, HCIONB3YS (DaKTUYECKHE PSAIBI
HaOJI0IeHU, TaKkas 3aJja4ya He BBIIIOJHUMA U TO3TOMY B pacdyeTax HUCIOJIb3YeTCs TO, UM HHOE
TEOPETHUUECKOE pACIpEEICHIE MAaKCUMAIbHBIX PAacXoJ0B BOJbl. McxoaubiMu mapamerpamu
IpU 9TOM CIyXaT CpPEJHUE 3HAYCHHUS IEePEeMEHHbIX U WX KO3(DPHUIMEHTH Bapuanuu M
ACUMMETPHHU.

Pacuersl npu gocratouyHoM psige HaO/awoneHuil. B rujgposornueckux pacyerax B
KauecTBE CTaHJapTU3MPOBAHHOIO paclpeaeneHuss ucnoiabdyercss pacnpenenenue C.H.
Kpunikoro u M.®. Menkens [24, 25], oqHako HMCHOJIb30BAHUE 3TOrO pacHpeieieHus s
pacyeToB MaKCHMYMOB 4YacTO Majo ompaBaaHo. Jleno B TOM, 4YTO ps/ibl MaKCUMaTbHBIX
pacxo/i0B BOJBI, KaK 3TO MOKAa3aHO BHIIIE, XapaKTEePU3YyIOTCs BecbMa OOJNBIION BapHalle u
(akTUYeCKuEe XapaKTEPUCTHKU paACHpPE]ENICHUs] 3a4acTyl0 OKa3bIBAIOTCS 3a IpeleIaMu
TaOyJIMPOBAaHHBIX OPJIUHAT TpeXIapaMeTPUUECKOTro ramma-pacmpenenenus. He sBusercs
BBIXOJIOM U3 TIOJNIOKEHHWs, Kak dTo mokazan [.H. TpodumoB, npuMeHeHue 3aKOHOB
pacupenenenuss ['ym6ens u Q@umepa - Tunmnera, peKOMEHIOBAaHHBIX COOTBETCTBYIOIIUMU
Hacrapnenusimu 1o rtuzaposiormueckum pacueram [9, 10, 16]. KO.b. BunorpamgoB wu
A.B.PoxnectBenckuii ¢ A.M.YeboTapeBbIM yOEAUTETHHO JOKAa3aJd COMHHUTEIBHOCTh
npuUMeHeHus pacrpeznenenuss ['ymOenss B THAPOJIOTHYECKUX  pacyerax, YUHTHIBas
HE0OXO0IMMbIE CBOMCTBA MCXOJHBIX MEPEMEHHBIX. B ux uucie — pazmep TpedyeMoil BEIOOpKHU
U HE3aBUCHUMOCTb JJIEMEHTOB ee¢. OJIHMM U3 TJaBHBIX apryMEHTOB HENMPUMEHHUMOCTU
pactipenenenus 'ymOenst — 310 noctostHcTBO Koddduuuenta acummerpun (Cs = 1,14), uto
MPUBOAUT K 3aBBIIICHHBIM 3HAYEHUSM TEPEMEHHON B 00JacTH Majod 00eCreYeHHOCTH.
Haxkowneri, ornenka 00ecre4eHHOCTH B OOJIACTH MallbIX €€ 3HAYEHMSIX MPOU3BOJUTCS IyTEM
JUHEWHOM IKCTPANOJIAIUN JaHHbIX [2, 11].

B nomonHeHue K CKa3aHHOMY CIEIyeT 3aMeTUTh, YTO JUIsl JOOOT0 TEOPEeTHYECKOTro
pacripeiesieHdsi He0OXOAMMO 3HATh 3HAYEHUS JIBYX-TPEX MapaMeTpOB, PACCUYUTHIBAEMBIX I10
dakTryeckuM psiiaM HaOmoaeHui. iMeromuecs kK HacTOsIIeMy BpEMEHH Pkl HAOTIOACHHIMA
32 MaKCMMyMaM{ HE€ TIO3BOJISIIOT OIICHMBATh ATH MapaMeTphl C JOCTAaTOYHOM CTEINEHbIO
TouHocTU. K Takum BBIBOJAaM MPUXOASAT NPAKTUYECKH BCE THAPOJIOTH, 3aHUMAIOIIHECS
CTATUCTUYECKUMH pacdeTamu. Jlo6aBUM Takke, 4TO, KaK MPaBUiIo, CYKJIEHUE O COOTBETCTBUH
TEOPETHUUECKOTO PACIIPEACICHHS U SMIUPUUECKUX 3HAYEHUI ONMUPAETCS JTUIIb HAa BU3YaJIbHOE
UX COIOCTaBJICHHE Ha YEPTEKE.

Kacasice BOIpoCOB MCHOJIb30BaHUSI B TUJIPOJIOTMUECKUX pacyeTax TOro, WJIM MHOTO
TEOPETUYECKOTO  pacnpeneneHusi, comuiemMcss Ha MHenne H.A. KapreenumBumiu:
«ITogoOpannoe (MO mMmapameTrpaM, BBIYHCICHHBIM TI0 HMMEKOIIEMYCS pSly) aHATUTHYECKOE
BBIpOKEeHHE (DYHKITUU pPACIIPEACIICHUs] BEPOSTHOCTEH MHOT/IA HA3BIBAIOT TEOPETHUYECCKUM» U
«CMOTpPETh Ha ATH BBIPAXKEHHS CJIEIyeT TOIbKO Kak Ha sMmupudeckue Gopmynb». U erme:
«MHeHue, YTO aHAIWTUYECKHE BBIPAKEHHUS TOBBIIAIOT JOCTOBEPHOCTH JKCTPAOJISIINHA
GYHKIIUM pacmpeneieHuss B 00JIacTh OY€Hb OOJNBIIMX W OYEHb MAalbIX BEPOSTHOCTEH HE
MIPEBBIIICHHS CHIIBHO TIepeoTieHuBaeTCs» [7].
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Kak nmokazaHo BbIIIIe, TPUMEPHO /ISl TOJIOBUHBI HCCIIETYEMBIX HAMH PEK (haKTHUCCKHE
psiibl HAOJIIOICHHUI TOCTATOYHBI [T pacue€TOB MAaKCUMYMOB C OIIMOKOI pacuera He O6onee 20
%. Torma JIOTMYHO HCHOJIB30BATH SMIUPUYECKHE psAIbl HAOMIOJCHMH [ pacyera
MaKCHMYMOB OIIpeJleJIeHHOI obecnedyeHHOoCTH. JlIsi Takoro poja pacdyeToB T'MIPOJIOraMu
npeanoxeH psan Gopmyn. Hambonee wacto mcmonb3yrorcs cieayromme (opMylibl pacdyera
AMIIUPUYECKON 00ECTICUeHHOCTH PAHKHUPOBAHHBIX PsAI0B HAOIIOACHUI:

- A. Xazena p* = m_TO’S ; (1)
- H.H. Yeronaesa p* = m-03 ; 2)
n+0,4
- . 'ymbens, I'.A. Anekceesa, P*= m_—OZS (3)
n+0.5
- C.H. Kpurnkoro - M.®. Menkens p* = n—Tl ; (4)
- E.I'. BiroxuHoBa * = m-04 ; (5)
n+0,2
1 m 1
- 1. Koynena pPF=——| —=+2|; (6)
Jn+1lJn 2
m
- M. MamenoBa pr=—-"--—; (7)
n+1+K_°
m(n—A%)
- I''H. Tpodumona e~ 8
pod pr=- (e ) (8)

3/1eCb M — NOPSAAKOBBII HOMEp paH)XUPOBAHHOTO Psizia, N - 00IIee YUCIIO YWIEHOB pAAa,
- Km MonynpHBI KOA(QQUUMEHT (OTHOIIEHWE M-TO WieHa psAAa K CPeJHEMY 3HA4YEHUIO
NEPEMEHHOI), Z - oKa3aTeNlb CTENEHU, 3aBUCSIIMMN OT BEIMYMHBI KO3(DPUIIEHTa BapHUaluy,

A= Xm_xm+l

Oy

- Kputepuii cornacus Mpsuna.

Pacyersl sMmupuueckoir 00€CIeYeHHOCTH MAaKCHMAalbHBIX pacXofoB BOABI U
conoctasiienne 3Tux Gopmyin Beimoiauuan KO.b. Bunorpanos u I'.H. Tpodpumos [1, 2, 13, 14,
15, 16]. IlepBelii mpumien K BBIBOAY, YTO HPH pacueTax MAaKCUMyMOB JIOTHYHEH BCETrO

o m
HCIIOJIH30BATh OIICHKY SMITUPUYECKON BEPOSATHOCTH MPEBBIIEHUS TI0 hopmylie pP*=—. 310
n

cBoe MHeHue 10.b. BunorpasoB 000CHOBBIBaeT TEM, UTO 3Ta OLIEHKA HE CMEILIEHA, & PABEHCTBO
ee IIpy M = N eAVMHULE HE CTOJIb BAXKHO IPU PacyeTax MaKCUMYMOB PEIKON ITOBTOPSIEMOCTH.

I''H. Tpodumos, ucnons3yroumii kputepuid MpBuHa mpu pacdyere 3MIUPUYECKON
00€CTeYeHHOCTH MaKCUMAaJIbHBIX PACX0/10B BOJIbI IOKA3aJ, YTO 3Ta OLIEHKA MIMEeT HauMEeHbIIIee
CMEIICHUE OTHOCHUTEIIBHO HE CMEIICHHOW OILIEHKH, MMEET HAMMEHBUIYIO JAUCHEPCHIO IS
BBIOOPOK PA3IUYHOrO 00bEMa U, YTO CaMoe TJIaBHOE, YUYUTHIBAET CMEIIEHHOCTh HAaUOOIbIINX
3HAYEHUN HCXOTHOW IEPEMEHHOM.

Taxke I'.H. TpodumoBbIM 111 Manoil HU3KOTOpHOW pEKH — MpPUTOKa p. AXaHrapaH
(Ilayrascait) momydueHo, uro dopmyna J[. Koynena mgaer cuiabHO 3aBBINICHHBIC KBAHTHIIN
pactipenenenusi, a ¢opmyna M. MawmenoBa, HaoOOpOT, CHJIBHO 3aHMKCHHbIE 3HAYCHMS
pacueTHbIX MakcUMyMOB. [IpakTruecku Onau3kue 3HaUeHUsI MaKCUMYMOB 1 % obecriedeHHOCTH
nony4yensl o ¢opmynam H.H. Yeromaesa m C.H. Kpuunkoro - M.®. Menkens. bonee
«octopoxHbie» 10 BbipaxkeHuto C.H. Kpunkoro - M.®. MeHkensa 3Ha4€HUSI BEPOSITHOCTH
npeBbliieHust JaroT Gopmyinsl A. Xazena u E.I'. bnoxuHosa.

FO.M. JlenucoB muis pacuera, BepHee YTOUHEHHs, CTATUCTUYECKUX XapaKTEPUCTHK
CPOYHBIX MaKCHUMAJIbHBIX pPacXOJOB BOJBI IIpeUIaraeT  MKCIOJIb30BaThb  3HAYCHMUS
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CPEIHEroZIOBBIX pacxoAoB BOJbl. OH CUMTAET, YTO OCPEIHEHHBbIE 3a TOJ PacXoAbl BOJbI
00aaloT HEKMM CTAOMIM3UPYIOMUM (AaKTOPOM, HPU KOTOPOM 3aBBIIMIEHHBIC PACXOMIbI
KOMIIEHCUPYIOTCSl MX 3aHM)KCHHBIMHU 3HAUEHUSIMU U 3THUM CBONCTBOM HE 00JIaJJalOT CPOYHBIE
MaKCHUMaJIbHbIE pacxoibl. OCHOBHBIM TpeOOBaHUEM IPU UCTIOIb30BAHUH CTAOMIU3UPYIOIIETO
BIUSHUSL CPEJAHETOJIOBBIX PpACXOJOB HA BEPOSTHOCTh CPOYHBIX SIBISIETCS 3HAUCHUE
Kodd¢uimenTa koppensuu Mexay Humu He Hke 0,8 [6]. K cokaneHuro, CTOIb TECHBIX
CBs3€M MEXIy CpEeIHEroJOBbIMU M MaKCHUMaJbHBIMU CPOYHBIMH PAcXOJaMU BOJbI MbI HE
noy4mniu. Tak [uist BRIOpaHHBIX MaJIbIX peK HanOOIbIINN KO PHUIUEHT KOPPEISIUN OKa3aJICs
s p. Ypryrcait — 0,60, Haumensimid 11 p. Cazarancaii — 0,31. Cnenyer 100aBUTh, 4TO 1O
pacueram HO.M. JlenucoBa, naxke mpu Kod(p(UIMEHTE KOPPETSAMH TaKUX CBS3€H Ui
Amynapen ctBopbl Kepku u [lapranara 0,81, moiydyeHO YTOYHEHHE HMIIHMPUYECKON
obecnieyeHHocTH He Ooree 8§ - 9 % mpu ommbke u3mMepeHust MakcumyMoB 15 - 20 %.

B panpHeidmmx pacderax MakCUMyMOB Majoi O0ECIE€YeHHOCTH Mbl HCIIOJIb30BAIIU
dopmyner A. Xazena, H.H. Yeronaea, C.H. Kpurkoro - M.®. Menkens, E.I'. bioxuHoBa u
I".H. Tpodumosa.

Pacuernl npu HexocTaTouHOM psiie HaGMoAeHuii. Kak nmokasaHo Bbllle, IpUMEPHO
50 % ps10B HAOMIOIEHUH 32 MAKCUMAJIbHBIMH PAacXOJaMH BOJIbI HA MaJIbIX PeKaxX KOPOTKHE U
IPOIOJDKUTEIBHOCTh STHX PAJOB HAOMIOACHUN SIBHO HEIOCTATOYHA IJii OOOCHOBAHHBIX
CTaTHCTUYECKUX pacyeToB aaxe mpu 20 % morpemHocTd. B 3TuX ciydasx pekoMeHayeTcs
MCIIOJIb30BATh CBSI3U MEX/1y IEPEMEHHBIMU JJIs1 UCCIIENYEMBIX PEK U peK-aHanoros. OueBUIHO,
4TO Ui TakKuX pacueToB TPeOYIOTCS [JIOCTAaTOYHO HAAEKHBIE, TECHBIE CBSI3H,
XapaKTePU3YIOIINECs 3HAYCHUAMU KO3 uIreHToB Koppensuuu ne meree 0,8 - 0,9 [15, 16].
Opnnako, Kak MOKa3ajdM HaIlM pacueThl, axe JUis OJM3KOPACIONOKEHHBIX peK B Mpeienax
OJTHOTO CKJIOHA KOA((GUIMEHT KOPPEISIIUN TaKOH CBsI3U HeMHOTUM Oobie 0,50.

Takum oOpasom, mpu pacueTax MaKCUMyMOB C HCIOJIb30BAaHHEM pEK-aHaJOTOB
MPAaKTUYECKH JIJIsl BCEX Map PEK MBI IMOJTyYMIINA HE 3HAYUMBbIE KO PHUIIMEHTH KOPPEISALIUU ITHX
CBSI3€H U 3TOT METOJI HEJIb3s1 PEKOMEHI0BATh JIJIs MPOJITICHUSI KOPOTKUX PSAIOB HAOIIOIEHUH 32
MaKCHMaJIbHBIMU PACX0JIaMHU BOJIbI HA MaJIbIX HU3KOTOPHBIX PEKax.

Pacuersl npu orcyrcrBun Ha0moaenni. /s ycnosuii ropHoi 30861 Cpenneit Azun
pa3zpaboTaHbl METOAMKM pacueTa MaKCHUMaJbHBIX pacxXxoJ0B J0XKJeBbix maBojkoB lO.b.
BunorpanossiM, B.M. [lenucoBbeim u A.®. laxunosem [1, 2, 5, 20, 21]. DTu MeTOIAUKH
XOpOILIO AJaNTUPOBAaHbl K YCJIOBHUSM MAalbIX TOPHBIX PEK M JAIOT XOPOIIYI0 CXOAMMOCTh
pe3yabTaToB pacyera. [Ipu cTpouTenbCTBE pa3IuUHbIX 0OBEKTOB Ha TEPPUTOPHH Y30eKHUCcTaHa
TaKk)Ke pekoMeHayercs ucnoiabzoBath CrpaBounuk «KMK 2.01.14-98» [8].

Hamu, nans cpaBHeHMs HAOMIOACHHBIX M PAcCUMTAHHBIX MAaKCUMYMOB, pacyeThbl
BBITMIOJIHEHBI /ISl PEK UMEIOUIMX JO0CTaTOYHbIE psAabl HaOmojeHuil. MMeeT cMbICi KpaTko
IIPUBECTH METOJIUKY PACYETOB.

Bo Bcex pacueTHbIX cxemax HCHOJIb3YIOTCS JIaHHbIe 00 0cajKax, TOYHEE O CYTOYHBIX
CyMMax J>KHJKHX OCaJKOB pa3nu4Hoil obOecrneueHHocTtd. FO.b. BuHorpamoB ucnosib3yer
CYTOYHBIE CYMMBI XUAKUX OCAIKOB U3 BBIOOPKH cioeM > 1 MM ¢ obecnieueHHocTbio 10 1 0,1
%. Kpome Toro, UCoIb3yeTcs CPpeNHEE YUCIIO 0KIEH B FOy U «IIOKA3aTeNIb aCUMMETPUN» -
NH. B pacuetnsix cxemax B.M. [lenucoBa u A.®. [llaxumoBa ucnonp3yeTcsi CyTOUHBINA CIIOU
noxnaeit 1 % oOecrieueHHOCTH M3 BCEe COBOKYMHOCTH JAaHHBIX. Hamu Juis BBIOpaHHBIX
TUIPOJIOTUYECKUX PAlOHOB MOJyUEHBI CBSI3U 3TUX KIMMATHUYECKHUX IOKa3aTellel OT BBICOTHI
MecTHOCTH. [IpuMeps! cBsizelt 1711 IByX pallOHOB MpHBeIeHb! Ha (puc. 2 u 3).
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BbICOTOM (Ynpunk-AXaHTapaHCKUN BbIcoToi (CeBepHbIe ckiloHBI Kaparere)
Oaccelin)

Pacuerst mo merony B.M. [lenucoBa. Meron pacyeTra MakCHMMalIbHOIO CTOKAa C
noBepxHoCTH BojocOopoB Cpenneir A3uu Obi1 pazpadoran B 1986 rony [S]. MakcumanbHbII
MOJYJIb JTOKJIEBOTO CTOKA C YYETOM THAPABINYECKUX XapaKTEPUCTUK PYCeT PAaCCUUTHIBACTCS
o popmyre:

Omax = 1—D ’
T
O 4

rac
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3
D Ny4-a-L

1

1
0,001 j3-F*.y-H,

3aeck L — [uimHa BoioToKa, N — IepoXoBaTOCTh Pycila,] — YKJIOH pycia, F — miomans
BOJ0OCOOpa, @ - CpeAHssl MHTEHCUBHOCTb A0XIdA, Hy - cioll moxns, Y - MHTEHCHBHOCTb
MIOTJIOIIEHUS BOABI IIOYBO-TPYHTOM, A — MapaMeTp, YIUTHIBAIOIIUI cTpoeHne OacceiiHa.
MakcuManbHbIi pacxo/] MaBoAKa BBIUUCIAETCS 110 popMyie:

Qmaxzqmax'l:’ MB/C'
Pacuersl mo merony A.®D. lllaxugoa. B 1995 rony A.®. lllaxumoseim [20] Obuia
npeioxkeHa Gpopmyna s pacdyera JOXKICBbIX MAKCUMYMOB B BUJIC:

Q=16,7-a,-K,-F-a-¢-0,,

rie F — mnmomaas BogocOopa, a y — WHTCHCUBHOCTh JIMBHA 4YacOBOH
nponomkutenbHocTH, K t - kodddummeHT mepexoma OT YacOBOH WHTEHCHUBHOCTH K
WHTECHCUBHOCTU C YYETOM JUIMHBI BOJIOCOOpa U CKOPOCTH CTEKaHHUS BOJBLO - KOd(PUIMEeHT
CTOKa, ¢ - KOd(PPUIMEHT HENMOJHOTHI CTOKa, 006 - OOOOIIEHHBIM pernoOHATbHBIHI
KO3 PHUIIHIEHT.

Mertoa FO.b. Bunorpagosa. Kpatko cxema opmMupoBaHus CTOKa Ha TOPHOM CKJIOHE
Npu BeIMageHuu noxas npeacrasieHa l0.b. Bunorpanoseim [1, 2] cienyromum oo6pazom. B
Hayaje JN0XKIA cyxas (OTHOCHUTENIbHO cyXas) MO4YBa >KaJHO BIUTHIBAET BOJAY, M CTOK Ha
MOBEPXHOCTH CKJIIOHOB OTCYTCTBYeT. Ta dWacTh JOXKIEBBIX OCAIKOB, KOTOpPBIC HIyT Ha
CMayvMBaHME MTOBEPXHOCTHU CKJIOHA, 3all0JIHEHUE BOJION OTpULIaTeIbHBIX POpM MUKpOpenbeda,
CMauyuBaHKE PACTUTEILHOCTH U T.II., IPUHATO HA3bIBATH “HAYaIbHBIMU TOTEPSIMU TOXKAST” (Ho),
a MPOIOJKUTEIILHOCTD ATOTO MPOIIECca — BPEMEHEM 10 CTOK00Opa3oBaHus Ha CKiIoHe (7,).

OO0Opa3oBanue CTOKa Ha CKJIOHE TIOMHUMO  “‘CHJIBI”  JIOXKAS  3aBHCHT  OT
WHQOUIBTPAMOHHON CIIOCOOHOCTHU MOICTUIIAOIIEH TOBEPXHOCTH.

3aBUCUMOCTh BEJIMYUHBI WHQOWIBTPAIIUN JIOKICBOW BOABI B TOYBO-TPYHTBHI OT
MHTEHCUBHOCTHU 10Xk, Kak nokazanu F0.b. Bunorpanos, A.®. Jlurouenko, B.I1. Mouanos,
I'.H. Tpopumos u ap., MeeT BUL:

f.=1f,1-exp —fL
0
rae fo-nmpenenpHas MHTEHCUBHOCTh MHOMIbTpanuu (koddduipent ¢punprpanun), fi—
WHTEHCUBHOCTh HH(DMIBTPAIIMY, COOTBETCTBYIONIAS JAHHON WHTEHCUBHOCTH IO 1.
HHTEeHCHBHOCTH CTOKOOOpa30BaHUsl Ha TOPHOM ckJIoHE (i) OyneT paBHa

q, =i—f,|1-exp L
fO
Croit croka 3a uaTepBai t Oyaer paBeH
AH, =q; -t.

a
A cioii cToKa 3a BeCh IMaBOJOK

H,=Y AH,.
O06bem cToka 3a TaBOJIOK OyIeT
W, =H,-F-1000, »’°

C y4eTOM pa3MepHOCTell HCXOMHBIX JaHHEIX, F — mromams Bogoc6opa (km 2).
Hakonen, MakcUManbHBIA pPAcXod JOXKJIEBOIO TABOJKA MOXKHO pPacCuMTaTh II0
MOKa3aTeIbHOU 3aBUCUMOCTH, IpeoxkeHHon KO.M. JlenucoBbiM [6]

69



Central Asian journal of the geographical researches No 1-2, 2022

Qmax = 'Wqﬂa

rre o U P - peruoHagbHble KO3 (OUIIUCHTHI.

Pe3ynbTaThl pacueToB 1O BCEM TPEM METOAWKAM M CPaBHEHHE MX C HAOIIOJCHHBIMU
JTAHHBIMU TIPUBEICHBI B (Ta0m1.3).

B 11e110M MOKHO OTMETHUTB, YTO BCE TPU METOAMKH PACUETOB JAIOT OJIM3KNE 3HAYCHUS
MaKCHUMaJIbHBIX pacxooB. Takke 3TH 3HaYeHUs TOCTATOYHO XOPOIIO CXOASTCS C TAaHHBIMH
HaOJIFO JEHUIA.

MakcuMajibHble  pacxoibl  ceJeBbIX MaBOAKOB. [loMuMO  MakCHMyMOB,
3apEeTUCTPUPOBAHHBIX HA BOAMOCTAX, B THAPOJIOTMYECKUX pacueTax CUATACTCs HEOOXOIUMBIM
YUUTHIBATh, TAK HA3bIBAEMbIC «UCTOPHUECKHE MAaKCUMyMbD» [23]. O4eBHIHO, YTO BKIIIOYECHHUE
3TUX MAaKCUMYMOB B CTaTHCTUYECKUE PS/IbI C TOYKU 3PEHHS] MATEMaTHYECKOW CTaTUCTUKU HE
ornpasaano. OJJHaKoO NOTPEOHOCTH PAKTHKH U, B IEPBYIO OYEPE/Ib, TIOTPEOHOCTH 00ECTICYeHNU S
0€301acCHOCTH OOBEKTOB, HAXOJSAIIMXCS B 30HE BO3MOXHOIO 3aTOIUICHHUS I1aBOJKOBBIMHU
BOJAMH, OIPEICISIOT HEOOXOAMMOCTh BKIIOYEHHS B pacdeThl HMMEHHO OSTHX «CBEPX
MaKCHUMAaJIbHBIX» PAacX0/10B BOJBI. J[JIsI TOPHBIX PEK — 3TO OOBIYHO CEJIEBBIE PACXOIBI.

[Ipy mTpOXOXKAEHHH TAaBOJKOB CEJIEBOTO XapakTepa OLEHKM HUX MaKCUMyMOB
MPOBOJISATCS, KaK MPABUIIO, HA TEX YYaCcTKaX PEKH, TJe UMEIUCh pa3pylIeHus, IPUIYNHEHHBIC
IOTOKOM, JINOO MPOMCXOJAWIA CYIIECTBEHHas aedopmanus pycia (M3MEHEHHE IUIaHOBOTO
pUCYHKa pycia, oOpyuieHue OeperoB u T.1.). pyrumu cioBamMH, MECTOIOJIOKEHHE Tak
Ha3bIBACMBIX «CEJIEBBIX IMONEPEYHUKOB» YaCTO HE COBIAJAET C PACIOJIOKECHHEM
THIPOJIOTHYECKHX NocToB. [lo 3Tol mpuumHe Uit OOJBIIMX PEK BKIOYEHHE MAKCHMYMOB
TaKOT0 PO/ia B OOLIYI0 COBOKYITHOCTh HE BCeria 000CHOBaHO. J[i1st MajbIX peK, BUIMMO, MOXKHO
BKJII0YATh JaHHbIe Karanora ceneil U qpyrux CpaBOYHUKOB MO MaKCHMyMaM B OOIIUI psij,
T.K. B CWUIy HEOOJBLION MPOTSHKEHHOCTH BOJOTOKOB M3MEHEHHE MECTOIOJIOKEHHUSI CTBOpA
U3MEPEHUH 3TOr0 MaKCUMyMa CyIIECTBEHHOTO BIUSHHS HA €T0 Pa3Mep HE OKaKET.

Tabnuna 3
OCHOBHBIC CTATHCTUYECKHE XapaKTEPUCTUKU MAaKCUMAJIBHBIX PACXOI0B BOJIbI
(c y4ueTom ceneBbIX MAKCUMYMOB)

Yucno et Q1u, M%/c
HaOJII0ICHUH 1o popMyJsIam:
Ne Peka [pu Qn;ax, c C. CJC,
dakt. | morpem. | M °/c 1 2 3 5 8
20%
Bacceiin Coipnapbu
1 | Hayrapzan-1 8 31 251 | 091 | 195 2,15 | 132 | 154 | 184 | 143 | 123
2 | layras 52 126 7,46 | 3,20 | 6,61 | 2,07 | 159 | 194 | 248 | 176 | 119
3 | Axram 58 15 757 | 082|332 187 | 46,8 | 53,6 | 63,8 | 50,2 | 51,8
4 | AnrteinOenbcai 38 29 109 | 138 | 2,68 | 194 | 838 | 96,2 | 115 | 90,0 | 99,9
5 | Kapakynbcait 41 44 3,77 11641413 | 210 | 46,0 | 53,9 | 659 | 50,0 | 66,6
6 | INapkenrcaii-2 17 38 339 1094|383 ] 269 | 398 | 478 | 595 | 438 | 247
Bacceitn Amynapeu

1 | Xapanron-2 34 16 115 | 201 | 450 | 2,24 | 160 | 193 | 242 | 176 | 94,3
2 | Amankyran-1 42 23 20,3 | 155|494 | 3,18 | 216 | 218 | 312 | 237 | 200
3 | Ypryr 44 19 527 1119|334 | 281 | 374|426 | 50,4 | 40,0 | 43,0
4 | Axkanuuraiicait 23 11 154 | 3,49 | 457 | 1,31 | 375 | 460 | 585 | 418 | 132
5 | Akcy 34 29 110 | 187 | 433 | 2,32 | 138 | 165 | 206 | 152 | 119
6 | I'ymno6 23 16 511 | 111246 | 221 | 150 | 16,0 | 181 | 15,6 | 16,7
7 | Axrena 24 30 9,22 12831468 | 165 | 179 | 217 | 274 | 198 | 103

B HaﬂbHeﬁIHHX pacueTax HaMU AJid TCX PEK, IJId KOTOPBIX B CHpaBO‘{HI/IKaX 110 CCJICBBIM
IMOTOKaM IPUBOAATCA IOAaHHBIC O MAKCHUMAJIBHBIX PACXOJaX W HUX 3HAUCHHUA IIPEBBIIIAIOT
MAaKCUMYMBbI, 3apCTUCTPUPOBAHHBIC HA BOAIOCTY, BBIIOJHCHBI PpPacCd€Thl Pacxod0B 1%
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obecrieuenHoctu (tabm.  3). B pacduerax Mbl TPOW3BOAWIM 3aMEHY HW3MEPEHHOTO
MaKCHUMaJIbHOTO pacxo/ia B JaHHOM T'O/1y Ha MaKCUMYM CEJIEBOT0O MaBOKA 3TOTO e Tofa.

AHaJIn3 TNOJYYEHHBIX Ppe3yJIbTaTOB IIOKA3bIBACT, YTO CYLIECTBEHHO YBEIUYMUIMCH
3HaYeHUs KOI((UIMEHTOB BapuallMM PAJOB M COOTBETCTBEHHO 3HA4YEHHUs pacxonoB 1%
00€CIEeYeHHOCTH.

3akirouenue. TakuM 00pa3om, MOXKHO C/IE€IaTh CIAEAYIOLME OCHOBHBIE BBIBOJIBI.

1. IIpakTHuecku Bce MaKCHMaJIbHBIE pacxXojibl BOJbl Ha MaJbIX HU3KOTOPHBIX PEKax
dopMHpyIOTCS 32 CYET BBINAACHUS JOXKIEH OOJBIION WHTEHCUBHOCTH, JHOO TIpU
00513aTeJIbBHOM y4acCTHH UX B (POPMHUPOBAHUU JIPYKHOT'O ITOJIOBO/IbSI.

2. MakcuManbpHbIle pacxolIbl BOABI Ha MallbIX pekax Y30eKucTaHa MOTyT
(GopMHpOBATHCS NPAKTUYECKU B TEYEHUE BCEro KajleHaapHoro rojga. OnHako, Ha BECHY U
HAYaJIo JeTa NPUXoaAuTcs 0KoJio 85-90% 3aperucTpupoBaHHbIX B IOy MAKCUMYMOB.

3. BecpMa XapakTepHbIM JJ11 MaKCUMAJIbHBIX PACXO/I0B Ha MaJIbIX peKax sIBJISETCS TO,
YTO 10 CBOCH BEIMYMHE OHH MPEBBINIAIOT CPETHHE TOJOBHIC PACXOJbl B JIECATKH, a Yalle B
COTHHU pa3s.

4. Psnpl HaOMIOIEHUH 32 MAKCUMAJIbHBIMHU PAaCcX0IaMH BOJIBI XapaKTEPU3YIOTCS BECbMa
BBICOKMUMH 3HaueHUsMH Kodpdurmentor Bapuanuu ot 0,53 mo 3,20 mis pex Oaccelina
Ceipaapsu u ot 0,48 1o 2,09 st pex OacceitHa AMyaapbH, 9TO 3aTPYAHSET UCIOIb30BAHHE
KaKUX-JTM00 TEOPETUUYECKUX PaCIpeAeICHUN CiIydyailHbIX BETMYMH.

5. Hpumepno s 50% uccaenyeMbIx peK UMEIOIIMECcs: K HACTOSIIIEMY BPEMEHH PSIbI
HaOJII0CHUI HEJOCTaTOYHbI Ul IPOU3BOJACTBA CTATUCTUYECKMX pAcyeToB, a YUIMHEHHE
PSIOB 3aTPYAHEHO M3-32 OUYEHB CIIA0BIX CBSI3€H MEXIy MaKCHMyMaMH pa3HbIX pek. Beixomom
U3 CO3JIaBIIErOCs IOJIOKEHUS SIBISETCS, MO HAlleMy MHEHMIO, HCIIOJIb30BAHUE JaHHBIX
(dakTHUecKuX HAOIIOACHUH C HIKCTPANIOJSAIMEH UX B 00JIaCTh MAJIOH 00eCIIeUeHHOCTH.

6. BximtoyeHue B psibl HAOIIOJEHUH JAHHBIX O CEJEBBIX MAKCHUMyMax NPUBOJIUT K
YBEITUYCHUIO U3MEHYMBOCTH PAJIOB B 1,5-2 pa3za.

7. g pek, He UMEIIUX HAOMIOJEHUH 32 MaKCUMyMaMH MOKHO PEKOMEH]I0BATh
UMEIOLINeCs K HacTosAleMy BpeMeHH MeTosl pacuetoB }0.b. Bunorpanosa, B.M. Jlenuncosa,

A.®. [lTaxugosa.
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