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© B.K. banxaros
Poccus, Ynan-Yn3, orhea pusuueckux npobnem BHL CO PAH

© 3.H. Xaxnceeea
Poccua, Ynan-¥ o, balikanmsckul usetutyt npupoiononsiopanus BHI] CO PAH

Mopdomerpuueckne NapaMeTPhl peuHOro pycia
B MOJC/TH NJIOCKOHAPAJIIC/ILHOr0 Te3eHHN

B nBymepHoil Mogenn TEYERH PeKH I1y0WHa U IIMPHHA PYC/IA BRIpaXEHL] YePe3 PacXoll BOAb M CPEAHION
CKOPOCTE TeYeHHA. npOBeﬂeHa OLUECHKa CE30HHOMD HIMCHCHHA KOH].leHTpal.lHH paCTBO]JEHHb[X KOMNOHEHATOR MO
MOPGHOMETpHUECKHM HapaMeTpaM peutolt ceTH. HabmogacTca ya0BneTEOpHTENbHOE COTIACHE PacHeTos ¢ u3-

MepACMbiMH BEIWYHHAMA.

© V.K. Balkhanov, Z.I. Khajeeva

The morphometric parameters of river bed in model parallel flow river

It is present the estimation seasonal change of consentration dissofved composition of water on morphometric
parameters of river bed. It is shown satisfied agreement between calculation and measurements,

BBezenue

[Mpoueccrl X035CTBEHHOTO OCBOEHHA NIPHU-
POHHBIX PECYPCOB PAacHPOCTPAaHUINCh Ha
OosblIyry 4acTh pedHbix OacceiiHoB. Yacto
OHH MPHUBOAAT K YXYUICHUIO 3KONOTHYECKOTO
COCTOSIHMA PeruoHa, KOTOPOe MOXET Ha MHO-
rde TONbl BBIKTH W3 COCTOAHHUA OHONOrHYe-
CKOTO PABHOBECHA. 3arps3HEHHE NPUPOAHBIX
BOJ NPOAYKTaMH YCKOPEHHOIt pO3uH Ha BO-
nocbopax JAOTIONHAKTCA dbusuko-
XHUMHUYECKUMH Y OHOMOTUUCCKMMM 3aTpsaHe-
HUAMH TeXHOTeHHOro Bosxelicrauws.  Jlna
OLUCHKH BO3acHCTBHA X03AHCTBEHHOH nes-
TENLHOCTH HA DanaHc BelecTs HeobXoouMo
H3YYEHHE KOMMUYCCTBEHHLIX 33KOHOMEPHOCTEH]
PAcTpOCTpaHEHHs] B BOJHOM [OTOKE PA3NHY-
HBIX 3arPASHAIOWHUX CYGCTaHUME.

PeyHoili MOTOK NMpaKTHYECKH HHKOrIa HE
6b1BACT MPEACTABACHHEIM OJHUM  PYCHOM.
Bceraa umerotes nepecekatomuecs Apyr apy-
ra ceTd peyHpIx pyced. [Ipu obpazosanun M3
ABYX BOAHBIX FOTOKOB OZHOIG W3MEHAIOTCH
PYCJIOBRle XapaKTEPHCTHUKH, 3arps3HEHHE M
MHHEpamzamis o61ero BoaoToka. BHyTpu-
roAcBas [NMHAMHKA CTOKA, CMEHa Mopdoad-
HAMUH4ECKOO THNZ PYCAa BIUMIOT HA U3MEHE-
HHC 2KOCUCTEMbl BOIHEIX MOTOKOB. OHO CB3-
32HO CO CHOKHEIMM TIPOLIECCAMY M3MEHEHWA
BCEX MMIpaBiHyeckdX H MOp(OMETPHYECKHX
XapaKTEPUCTHK CHCTEMBI OTOK-pycio. B yva-

CTHOCTH, AMHAMHKA CTOKAa KOHTPOJIMPYETCS
BapHALWEl YKIOHOB BOAHOH [MOBEPXHOCTH,
CKOPOCTH TedeHusn H MyOHHS notoka. Mop-
doMeTPUYECKME nmApamMeTpsl BOJOTOKA BJIMs-
I0T HAa AKTHRHOCTH BOAOOOMeHa, B ¢Bolo oue-
pedk BOROOOMEH OnNpengnsieT MHHEpanusa-
UHI0, KUCROTHO-ILENOUHBIE H OKHCAHTEIRHO-
BOCCTAHORMTENBLHBIC YCNOBUA PEUHOTO pycna.,

OBBIuHO M3MEPAEMbIMK BEHYHHAMH  51B-
NAOTCR CREAYIOIME: pacxod Boaw O (M3lc),
CPEeHHAR CKOpOCTh TeueHus peku Vo (M/c),
KOHUEHTpauus C (MI/J1) pacTBOPEHHOro KOM-
NeHeHTa, TeyeHWe PeKH XapaxkTepH3yeTcd
WKMpHHOH H 1 rinyGMHOH £ pycna, a Takxe fie-
penagoM nasncHus AP Ha anuHe L, KOTOpOE,
COOCTBEHHO, ¥ BHIZHIBAET caMO TedyeHue, [lo-
3TOMY NIPEACTABNACT UHTEPEC BHIABICHUE CBA-
30 MEXKAY peryjspHo U3MEpSAeMEBIMH KOHUCH-
TPAUMAMY KOMITOHEHTOB BOJHOTC MAacChl H
XapaKTEePUCTHKAMU PYCNa pexH.

Lens nactosmedi paborbl ABAAeTCH yCTa-
HORJIEHHE CBA3H MOPHOMETPHUYESCKHX TTapa-
METPOB pyclia peKkd B PUOHKEHUH OTKPLITO-
ro CTAHOHAPHOrO NMOTOKA M CE30HHOW 3aBR-
CUMOCTH  MaKpoKOMIOHeHTOB. H3MeHeuue
MopoMeTpudECKUX NapaMeTpoB pycaa NpH-
BOAMT K M3MEHEHHI THAPONOTHYECKHX YCIo-
BHH, KOTOpbie HEMOCPEJCTBCHHO BAWSIOT Ha
pogooOMen. HUsmenenHe sopaooOmMeHa HeMH-
HYyeMO [pUBOJUT K CcABMrY KapDoHaTHo-

' Pabora emnonxeHa npu ¢punancoroit noaepkxke POOU (npoextm 05-01-97200, 05-02-97202, 05-05-

97279, 05-05-97267).
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OO MEYens

KaNbLHEBOrO paBHoBecHA. PacueTs nposo-
JATCA B NPHONDKEHHA MIIOCKONApaniesbHoro
TeUCHHA Ha npumepe p. YMKON H ee npHToKa
p. Kupan. Mexay crsopamu c¢. [losopor
(yctoe p. Yukoit) u ¢. Huxoil (BepxoBbe) Bna-
AaeT npuTok peka KupaH. Paccroanue Mexay
crBopamu 140 kM (puc.l). Llnpuna p. Yuxoi
Ha paccMaTpHBAEMOM YYACTKE H3MCHSAETCH B
apeaenax oT 250 no 260 M, ['nyOuna Bapou-
pyet ot 5 5o 6 M. Pexa Kupan umeer mupuny
30 M u raybuny 2 M.

ILnockonapasiebHOE TeueHne

Munepanuzauys Boa p. Yuko#t Ha cTeope
¢. Huro#i He npesvimaior 0,1 r/n B Teuenwe
roaa. Hiwxke no tevenno p. Ynkoii Ha cTeope
¢. TloBopoT MyHepanu3auus rMOBLILIAETCS HA
15-20 %. OTauunem no cpaBHeRuO ¢ p. Yu-
KoM BOA MpuTOoKa p. KHpaH aBnsercsi TOBsI-
lweunas MHHepanuzauds (0,25 r/n). O6nanas
NOBEINIEHHOW MMUHepanu3auuel, eoan p. Ku-
PaH ABNSIOTCS NPUYMHON 3arpA3HeHus Bof p.
Uukoit. B MecTe CIUAHMS peKH M TNPHTOKA,
KOTOpYIO HaszoeeM OJtidkHEN 30HOH, Habmoaa-
eTcs apea] 3arpa3HeHus, KOTopblii pacnpo-
CTpaHAeTCs BHU3 No TeueHuto [1]. B pesyne-
tare andpdysne u TypObyneHTHOCTH 0bNacTh
CMelleHUs ¥ paz0aBneHns pevHBIX BOX pac-
npeAensieTcs no seeil BogHOW Macce, obpasys
MaNBHICK 30HY, D10 00CTOATENBCTBO NO3BO-
A9€T  ANd  MOAENIMPOBAHUS  XAPAKTEPHCTHK
pycna BORHOTO CTOKA MCNONB30BATL [BYMEp-
HYKO MOJCJIb TeUeHHS BOIHOH Mmacceht 663 yde-
TA BEPTHKAILHOrO rPaaKEHTA.

[pu AByMEpHOM ONMZaHHH BOJHOFO JIOTO-
Ka pyclio PeKH OFpaHU4HM NapasieabHbLIMH
Oeperamu umpnrol H. Ock x HanpaeuM BHU3
RO TEYEHHUIO BAOJIb Oj1HOTO U3 Geperos, a och y
HOPMansHO K MPOTHEOTMONOKHOMY Bepery.
CxopocTb BOAHOTO TIOTOKA HANMPAB/EHa BAOJb
OCH X W 3aBUCHT TOMBKO OT KOOPAWHATH V, T.C.

BEKTOP CKOPOCTH V= (V,(y),D,O). B npene6-

peXeHH! NOCTOPOHHWMH CYGCTaHUMAMH Te-
YeHHe BOABI ONPEIENSercs ypaBHehneM Ha-
b — CToKea [3]:

a 7 ~ _ I
RN )
ot p P
3nech WCMOAL3YIOTCA CTaHHapTHBiE 060-

jnavennn: V - onepatop Habna, p - mior-

V. ()

3 3
HOCTh MHUAKOCTH (10 K2/ Mm ) 17 - BA3KOCTH

BOJBI (10 kel M'C]. Jlas  cTauuMoOHapHOro

ABYMEPHOr0 MEANESHHOIO TEYEHHN BOABI MEX-
AY AByMS INIOCKHMM napannesibHbiMi Gepera-
Mu ypasreune Haswe — Crokca (1) npunnma-
€T BUA;

a’ V. AP
dy® L

30ech AP - nepenaf AABNEHUA WA ANMHE
L . Hurerpupys ypaeHenue (2) ¢ yuerom ec-

TCCTBEHRBIX TPaHWYHBIX YCROBHH — ofpauie-
HHA B HYJb CKOPOCTY Ha Geperax, monyyaem

AP
V()= 20 _ _
() Xy wWH-y). )

Oto  wW3BecTHbI Mapabonnueckuli  npo-
TS

Hcenonesya pewenne (3), naiizem cpea-
HIOKO CKOPOCTh TEUCHHS DEKH W PACXO BOABI.
Tlo onpeneneHuio cpesHNX, UMEEM:

lH
Ve (V(y)dy.
Hof ) dy

INoxcrapasa (3) ¥ npoussoas djleMeHTap-
HOE WHTErpupOBaHHe, MOAYYaeM CPERHIONI
CKOpOCTh! '

2

ap H*.

"L “

Motox BoaB Q= I V(y)d A4, tae A -

nonepeyHoc ceueHue pycna pekd. [lpeacra-
BuM d A kak h d y, rae h — rnyGuua pekn,

TOTHA
H
O=h [V(y)dy.
V]

Tloacrasnas (3), OKOHYATENBHO HAXOAHM

0= A2 ume (5)
12nL

DTOT pe3yNuTaT 3aMEHSeT W3BECTHYH dop-
myny Tlyazeiing aas teuenus no Tpybe [3].
DakThueckH, pe3ybTaT (5) ABNACTCA NEPBHIM
HEHUCUE3AIOIMM  YNIEHOM pAaja Mo ManoMy
napamerpy A/ H, nonydaowemycs ripu
PELIEHHH TPEXMEPHON 3aaul TCYCHHA BOJ-
HOH MaccChl.

Henonbsys (4) v (5), MOXKHO NOMYYHTH
CREAYIOUIYIO HOAe3HYIO GopMyny AAs pacxo-
124 BOALL

o=V hH. (6)

Ota ¢opMyia TOYHas B TOM CMBICAE, UTO
ABNACTCS OTPEACHEHUEM CPEAHEH CKOPOCTY.
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Bsipazum WupHHY peKd U ee [NyOWHY de-
pes U3MepaeMBie BCTHYHHBL — pacXo BOAR H
ee cpenHedi ckopoctu. M3 (4) cHavana Haxo-
AHM

H=BV'", (M
TAC ANS KPaTKOCTH 3anyck GopMYyt BREH
B=./12 n L/AP,
a 3areM n3 (6);
i 342
h=—QV 8
B ¢ (8)

ITpoBepka GopMyN, NMOMNYYEHHBIX B Npea-
NOSOXEHMH ABYMEPHOYO TeueHus, Obuta npo-
BejleHa Ana pekd Ynkol Ha yyacTke cTBOP
cllosopor- cYuko#. Pesymerathi pacueTa
npuBeACHEl B Tabn. 1, rae ctpokn V u O — u3-
mepenus, a [/ B u B A - BRIMUCNEHHbIE NO

dopmynam (7) 1 (8). Ilepemuoxas ¥V, H/B u
B h nonydaem, cornacHo (6), pacxol BoAbl

(2, 3HAUCHHA KOTOPOH B LIEAOM COTIACYIOTCH C
M3MEPEHHBIMK 3HAYEHUAMH.

Onenka ce30HHOH 3aBHCHMOCTH
pacTBOpPEeHHLIX BEIECTR

B panpheii 3oHe, TAC APOLECCHl CMELIEHHA
1 pasbaBiieHHA HE CTONB CYIHGCTBEHHB!, YCTa-
HABJMBAETCS CTALMOHAPHBIA MOTOK, B KOTO-
POM  CTAHOBHTCHA BOIMOXKHbIM NipeHeSpeys
B3aMMOJCICTBIEM  KOMIIOHEHTOB  BOAHOTC
pacTeopa. B 2ToM ciyyae Kaxayio MHUHEpanu-
IYIOULYIO KOMIOHEHTY MOXHO pactMaTpHBaTh
HE3aBUCHMO ZAPYT OT Apyra. D910 NO3BONIET
COCTaBUTL 0AanaHC BEHISCTB CAeAyiOmMuM 00~
pasoM. :

Ecnn C — KOHUGHTpalUMs KOMIIOHCHTA
(Mr/n), O - DOTOK YXMAKOCTH, TO YHCAO MONE-
KYN paccMaTpPUBAEMOH KOMIIOHEHTEl, NPOXOo-
AALIMX Yepe3 MonepevHoe CEUeHUE B eAUHHILY
BpeMeHH, GYReT NMponopUHOHANLHO TIpOU3Be-
aeuno C @. YacTs M3 HUX OYHCT BEICAMH-

BATBCA M3 BOJHOIO pacTBOpa Ha ZHO BOAOEMA.
mowane L H, # uxX 49HCNo nponopuxo-
HANbHO KOHLEHTPALME KOMMOHEHTH BOAHOTO
pactBopa {2]. Takum obpazoM, obuiee YHCIO

MONIEKY KOMINOHEHTHE OyAeT nponopLHo-
HAJILHO CNEAYIOLIEMY BEIPAKEHHIO!

CO~aC,
rae Ko3(pPUUMEHT ¢ 3aBHUCHT OT BERHUNHEL
L H . Honoxurensnoe 3xaueHue koxdduun-

€HTa @ O3HA4aAeT, 4YTO paccMaTpHBaemas
KOMTIOHCHTA BHICKUBAECTCA H3 BOJHOIMO pac-

TBOpa B BHAC TBep,[lOCba3HOF0 COCHIUHCHUA Ha
AHO BoaoeMa. OTPHLATEIBHBIM 3HAUEHUIAM &
ByneT cOOTBETCTBOBATH PACTBOPEHHE HEKOTO-
pOro MHHEpasa B pe3yAbTaTe HapyUCHUs
TEPMOTUAPOANHAMHYECKOrO PEKUMA TEUEHHS
BORHOTO ITOTOKA.

Bepxosbe p. Ynkoil 0003HaUNM HHACKCOM
1, OpHTOK — HHACKCOM 2, @ HHIKHEE YCThE P.
Yukob — uHAekcoM 3. Toraa pevHas cHcTeMa
p. Unkoit - p. Kupan MOXHO OBHCATh ypagHe-
HHEM!

peka 1 + nputok 2 = peka 3.
bananc BeuiecTB 4518 BOAHOW CUCTEMBY, Ifie
B Pe3yNbTATe CMEILEHHA MEHETHUECKH Pa3HEIX
Bog hopMuUpyeTea HOBBII cocTaB Boabl, Oyaer
BEITIAAETH KAK
Cl‘Ql-aC‘11+C2 Qz_
-BC,=C,0,~alC,

Avanornuxo koddduunenty @ xkodpdn-
UMEHT 3 YYWTHIBAET BHICAXMBAHME UAW pac-
TBOPEHHE MUHEPaTH3YIOWEH KOMIOHEHTHI
ons Goxosoro npurtoxa. Ilockodbky B3aHMO-
AciCTBUEM BCEX KOMMOHEHT MBI npeHebpera-
eM, To KoopduumenTt @ ¥ [ Oyayr oavHa-
KOBBI A% BCEX MUHEPAIM3YIOWMX KOMNO-
HeHT. [IAA yyeTa ce30HHOHM 3aBUCHMOCTH KO-
3bdyuneHTos & U [ BOCMONb3yEMCA pe-
3yJIbTATAMY PeXHMHbIX Habmodenuii, mpeu-
CTaBNeHHBIX B Tabn. 2, HaxoaMM

auma: a =237, =33
BecHa: @ =102, f=-13
nero: « =-383, B=76
ocenb: a =377, f=-22.

Hna xo>(ppuimerra ¢ Mol BbHIHCAIH TPH
3Havamx undpel, a ;i S - ase uadpe. Jo-
BEepUTENLHBIH MHTEpBan HE TpPHBOAMM. 2TO
CBA33HO ¢ TEM, YTO MPHUBESACHHBIM BhIILEe 3Ha-
uyeHHsM Ko3pduuneHToB & U f yaOBAETBO-
psroT 80 % paHHBIX, NpUBEAEHHBIX B TabN. 2.
Hna ocranbubix AaHHBIX MOXKHO TOABLKO Mpea-
MOJOXUTb, YTO OHH MO0 H3MEPSNHCE €
Gonpinoit owmOKoi, MO0 WX H3MEPEHHE Npo-
H3BOZMAOCH B APYFOM MECTE BOJHOFO MOTOKA.

)

3akawvenne
BeeaeHuble koadpdrupentt & 1 JF 3aBu-
CAT OT XapakTepHCTUK pYcNoBOi ceTH, U Teo-
peTHYecKOe BHIABAEHHE DTOH CBA3M MOKR HE
npeicrapiderca Bo3MKHEIM., Koapduumen-
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HO20 MeYeHin

Thi YYHUTHIBRIOT CIOCOGHOCTS MHHEpaNUIyIo-
WUx cyOcTaHUMil ocellaTh Ha OHO WU B3MY-
uupatecs. [1o 3naky xosdduuvenra o B ce-
J0HHBIE [EPROBI MOXHO 3aKMOYKHTh, YTO
OCCHBI0, 3UMOI Y BECHOW MMUHEpansl oca)ia-
IOTCS, A JIETOM OHH B3MYYHMBAIOTCA, HTO NPH-
BOIMT K HONOJHHTENSHOMY 3ATPA3HEHUIO BO-
noema. J{na kosdduumenta S suaHo, uto ero
BeJIMYHHA NIEPHOIUYECKH MEHSAET 3HAK. 3UMOit
W JIETOM MUHepaNbl B APUTOKE OCANAAIOTCA, 3
BECHOWM W OCeHpio B3MyuuBatoTcd. Ilo abco-
MWOTHON BeNHuYuHE KOMpPuumentos « u
MOXKHO CYOUTH 00 HHTEHCHBHOCTH NPOLIECCOR
OCHKACHUA W B3MYUHBAHHA,

W3 ananuza Tabn. 1 cneayer, Hampumep,
YTO 3MMOH U OCEHBIO JNA MPHUTOKA BENHMHHA
B/ pasra 4.6+4.7. BecHo# yMeHbacTen

novTH B ABa pasa, A0 3Hagenus 2.7. Opvako
neToM B A uprHHMaeT MakcHMalbHOE 3HA-

yeHue 8.6.

Bneperie ApeanoxeHa AByMEpHAn MOACHD
TCUEHHA peK, NO3BOSIOIIAN CBA3ATE XapaKTe-
puCTHKW pycna (iypuHa, rnyOwHa) ¢ usMe-
PASMBIMHU  BEIMUYHHAMH (CPEIHSA CKOpOCTS,
pacxofipl). YCTaHOBACHO, YTO MO U3MEPEHHIO
KOHUEHTpAUWH 3arpsA3HsI0MHXN BELIECTB MOXK-
HO CYAMTE O MpPOieccax OCAKACHHA W BIMY-
YHBAHUS.
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Tadauna 1. Ce30HHbIe XAPAKTEPUCTHKH PEYHON CETH

Juma Bepxosee [Tpurok HusHua

V, mlc 0.32 0.46 0.25

0, m’/e 20.8 1.48 15.6

H/B 0.56 0.67 0.5

B h 115 4.7 125
Becna Bepxosbe Tputok Huzuua

V, mlc 0.45 0.7 0.48

O miic 147 1.57 225

H/B 0.67 0.84 0.69

Bh 487 2.7 676
Jlemo Bepxoee [Tputok Hu3uua

V, m/ic 1.31 047 1.2

0, mlec 875 277 790

H/B 1.14 0.68 1.1

B A 583 8.6 60]
Oceun BepxoBbe [Tpurox Huzuna

V, mic 1.08 0.49 0.63

0, m’/c 200 1.59 311

H/B 1.04 0.7 0.79 r|

B h 178 4.6 622 l
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TaGarua 2. CezoHHaA MHHEPATHIALUA (M 2/ ﬂ) peyHOH CeTH

Juma | Bepxosbe Tpurox Husuna
Musepanu3salius 105 350 113
T'uapoxapOoHaTe 60.1 237 72
Kanbinii 14.4 54.5 17.2

Becna Bepxosbe 1lpuTok Huzuna
Munepanusaums 65 314 62
IMN'uapokapboHaTh 39.7 201 39
KanbLnii 10 48.1 9

Jlemo Bepxosbe ITpuTok Huzuua
Munepanuzauus 62 296 65.4
[ 'wapokapOoHaTel 36.2 223 38
Kaneupid 9 549 10.4

Ocexp Bepxosbe Ilpurox Husuna
Mmunepanuzalpa 74 347 67.8
I'napokapbonarh 48.7 238 41
Kansumit 12.8 55.1 11.6




