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PACYET NMOA3EMHOIO CTOKA B PEKY BENAS
rmaPOXUMUYECKUMU METOOAMU

B pabome paccmompervl munvl HUMAnUus pex, a Makice NPOAHATUUPOBAHbL MEemOoObl U NPUEMbl
OYEHKU NOO3EeMHOU COCmABIAouell peurHozo numanusi. Buiopanvl u noopooHo paccmompervl 2Uopoxumu-
yecKue Memoobl, NO38OJAIOUUE PACCHUMAMb NOO3EMHbIU CHOK U3 2UOPOXUMUYECKUX OAHHbIX. Boinonnen
pacuém noodsemHozo cmoka 6 pexy benas 08ymsa paznuynbivu eudpoxumudeckumu memooamu. Ha ocro-
BAHUU NOTYYEHHBIX PE3VIbIMAMO8 COENAH 6b1600 0 npeobaadaruem nod3emMHom numanuu pexu benas.

Kntoueswvie cnosa: noozemnas cocmasnaiowas pedHoco CMoKa, suopoxumuieckue OanHle, OYeHKa

N003eMH020 CIOKA, UWOHHBLU CMOK.

IIpoGiema M e€é CBA3b ¢ HAYYHBIMH H
NpaKkTH4YecKUMHU 3anadamu. [lutanue pe-
KM — 3TO IPOLIECC MOIMOJHEHUS PEKU BOJIOM.
OCHOBHBIMU HCTOYHHKAMHU IHUTAHUS PEK SIB-
JISTFOTCSI TOKACBBIE BOJIBI, Tajbie BOABI (00pa-
3YIOLIUECS MPU TaSHUU CHETa WM JIEJHUKA) U
MIOA3€MHbBIE BOJIBI.

B 3aBucumocTtu oT reorpaduueckoro mo-
JIO)KEHUSI U BPEMEHHU rojia, KakJaasi peka Mo-
KET UMETh HECKOJIbKO NCTOYHUKOB TUTAHMUSL.

Hanpumep, nuTanue ropHelx pek ocyiie-
CTBJISIETCSI B OCHOBHOM 3a CUET TasiHUSI JIel-
HUKOB.

B pekax skBaTOpHaJIbHBIX 30H, IJ€ B T€Ue-
HUE BCEro roja BbINAJAET MHOIO OCaJKOB,
npeo0IasaeT 105K/1eBOe MUTAHUE.

B xapkux m cyxux pailoHaX MCTOYHHKOM
MIUTAHUS PEK CIYXKaT MOJ3EMHBIE BOJIbI.

A B yMEpEeHHBIX IIUPOTAX PEKU MUTAIOTCS
U3 HECKOJIbKMX HCTOYHUKOB, T. €. OCYILECTB-
JsieTcsl CMEIIaHHOE MUTaHue: BECHOM Ipeol-
JajlaeT CHEroBoe MHTAaHME, JIETOM U oce-
HBIO — JIOKJIEBOE, U B TEUEHUE BCEro roja
PEKU MOAMUTHIBAIOTCS MOJ3EMHBIMH BOJaMHU.

OcHoBHbI€ (ha3bl BOJHOTO pexHUMa.

[TonoBoabe — mepHoj caMOro BBICOKOIO
YpOBHS BOJbI B peke. Jlyig GOJIbIIMHCTBA peK
YMEPEHHBIX IIHUPOT XapaKTEPHO geceHHee No-
J10600be, KOTOPOE BBI3BIBAETCS BECEHHUM
cHeroTtasHueM. /s pek roro-socroka Poccuun
nu B lOro-Bocrounoit Asum xapaktep-
HO JlemHee no06800bve.
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[TaBOIOK — KpaTKOBPEMEHHOE U Helle-
PHUOAMYECKOE TIOBBILIEHUE YPOBHS BOJBI,
BO3HHUKAIOIIEE IIPU OTTENEIN B Pe3yibTaTe
OBICTPOrO TasiHUSl CHEra WM Iocje OOMIIb-
HBIX J0XJAe. Eciu maBoJKu CIeAyrOT OIOUH
3a IPyruM, 3TO MOKET IPUBECTH K II0JIOBO-
JIbIO U JTa)K€E BbI3BaTh HABOJHECHHUE.

MexeHnb IIEpUOJ CaMOTO HHU3KOTO
YPOBHS BOJABI B peke. [[ns pek ymepeHHBIX
IIUPOT XapakKTepHa 3WUMHSS W JIETHSS Me-
’KeHb. B 3TO Bpems peka NHUTAeTCs TOJIBKO
ITOJ3€MHBIMU BOJIAMH, a JIETOM — JIOKIIMH.

JlenocraB — mnepuoa, Korna Ha BOJOTOKE
WO BOJAOEME HAXOAWTCS HEMOJBHKHBIN
JEQIHON TOKpOB. JIMTENbHOCTH Jen0cTaBa
3aBUCUT OT IPOJOJIKUTEIBHOCTH 3UMBI, 3UM-
HEW TeMIeparypsl, Xapakrepa BOJ0EMA, TOJI-
LIMHBI CHETOBOT'O ITOKPOBA.

Jlenoxon — nBWKEHME JIBAWH U JIEASHBIX
MOJICH HA peKax.

B Teuenwne ronma pexxuM NHATaHHS PEK He-
pPaBHOMEPHBIN. DTO CBSA3aHO C HEpaBHOMEp-
HOCTBIO BBINAJCHUS aTMOC(EpPHBIX OCalKOB,
TassHUS. CHETa W JIbJla W ITOCTYIUICHHS TaJbIX
BO/JI B PEKH.

Teppuropust Jlyranckoir Haponnoi Pec-
yOJIMKH OTHOCUTCS K YMEPEHHBIM HIMPOTaM,
[IOATOMY JIEAOCTaB M JIEAOXOJ] — SIBJICHUSA
JUIsL HAalIero peruoHa JOBOJIBHO pexakue. [Iu-
tanue pek JIHP ocymecTtBiserca mo cme-
LIaHHOMY THITy C Ipeo0ialaHueM M0 3€MHO-
ro MUTAHMUS.
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Paznuyatror ABa BuAAa NMOJ3€MHOr0 IUTa-
HUS: TPYHTOBOE M apTe3MaHCKOE (HAIOPHOE)
MUTaHHE.

['pyHTOBOE MUTaHUE PEK OCYIIECTBISAETCS
13 OCHOBHBIX BOJOHOCHBIX TOPU30HTOB IPYH-
TOBBIX BOJ. I[IOCTOSIHHBIN TPYHTOBBIM CTOK
obecrieunBaeT cTaOUIbHBIA MPUTOK BOJ B pe-
KY B T€UEHHUE BCETO ToJa, SIBISIETCS OJHUM U3
TJIABHBIX HMCTOYHUKOB TOJ36MHOTO THUTaHUS
PEeK, CIYXXHUT €CTECTBEHHBIM PpETrYISITOPOM
MIOBEPXHOCTHOTO CTOKA, oOecreyrBasi MUHH-
MaJlbHbI€ JIETHUE U 3UMHUE PACXO/Ibl PEKU.

ApTe3naHckoe MUTaHUe peK 00YCIOBJICHO
MOCTYIUIEHHEM TJIyOOKUX HANOPHBIX MOJ3EM-
HbIX BOJ. CuMTaercs, 4To MOJ3EMHOE MUTa-
HUE PEK M3 HANIOPHBIX BOJIOHOCHBIX TOPU30H-
TOB, 1O CPAaBHEHHIO C MOCTOSHHBIM TPYHTO-
BBIM IMHUTAaHHEM, UMEET OTPAaHUYCHHOE 3HAYe-
Hue. Ho mpu OnmaronpusiTHBIX YCIOBHUSX pa3-
TPY3KH HAIMOPHBIX BOJOHOCHBIX TOPHU30HTOB
apTe3HaHCKUI CTOK MOXET OKa3blBaTh CYIIlEe-
CTBEHHOE BIIMsIHUE Ha (hopMupoBaHue oO1Ie-
ro CTOKA pPEK.

B Hamem peruone mnoja3eMHO€ NHUTAaHUE
PEK OCYIIECTBIIIETCS B OCHOBHOM I'DYHTOBBI-
MH BOJIaMHU.

IlocranoBka 3agauu. 11 ONEeHKM BKIIaJa
MIOJI3EMHOT'0 IUTAHUS B OOLINI CTOK PEKH He-
00x0MMO BBIOpaTh Hanbosee MpUEMIIEMbIE U
KEJaTeJIbHO HECJIOXKHbIE METOJbl OIpesese-
HUS TIOJI3EMHOTO CTOKA. AHAJIU3 CYIECTBYIO-
IIMX METOJAOB MO3BOJMT CIENaTh ITOT BHIOOP,
MIPOU3BECTH HEOOXOJMMBbIE pacuéTbl M CpaB-
HUTh TIOJIyYEHHBIE PpE3YyIbTaThl, 4YTOOBI B
JaJibHEHIIIeM HCII0JIb30BaTh X HA MPAKTUKE.

Ilenvro nanHON pabOTHI SBISETCS aHAIU3
CYLIECTBYIOIIUX METOJIOB OINpPEAEICHUS IMOJ-
3eMHOI'0 CTOKa U BBIOOP METO/1a €ro pacuéra.

Oobvekm uccnedosanus — pexa benast.

Ilpeomem uccnedosanus — TUIPOXUMH-
YeCKUE METO/Ibl pacuéTra MOA3EMHOr0 CTOKA B
peky benas.

Meroauka ucciaegoanus. Onpenenexnue
TUIPOXMMUYECKUX IOKa3aTenaeil BOJAbI OCy-
LIECTBIISTIOCH B COOTBETCTBUM C HOPMAaTHB-
HeiMu JokymeHTamu, ['OCTamu u meroau-
KaM¥ JUIs TTOJA3EMHBIX M TTOBEPXHOCTHBIX BOJI
U BOJBl TMHTHEBOTO KadecTBa. MeETOAMKHU
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MPENIOIaranT HUCIOIb30BaHUE I'PaBUMETPH-
YeCKOro, TUTPUMETPUYECKOrO, MOTEHIINO-
METPHUUYECKOT0 U (POTOMETPUYECKOTO METOJIOB
aHaliM3a C TOCIEAYIOIIEH CTaTUCTUYECKOU
00paboTkoit pe3ynbTaToB [ 1—4].

H3noxenue martepuana. Heckonbko 00-
IIUX CBEeIEHUN 00 0OBEKTE HAlllUX HCCIEN0-
BaHUU.

Peka benas — mnpasbiil nputok pexn Jly-
ragb. OHa BxomuT B OacceitH CeBepcKoro
JIoHIIa 1 OTHOCHUTCSL K KaTeTOPUHN MaJIbIX paB-
HUHHBIX peK: €€ JUIMHA COCTaBiIsieT 88 KM.
[Inomans BogocGopHOro Gacceitna 755 K.
Vxiaon — 3,1 m/km. JlonuHa peku acUMMeT-
puyHa, WrpUHOU 10 3 kM. Pyciio u3Bmimcroe,
mwypuHOMN oT 2 10 10 METpOB, €CTh MEPEKATHI.
Hcnonb3yercs Ui OpOLIEHUs], TEXHUUECKUX U
OBITOBBIX TIOTPEOHOCTEH, PEKPEALIUH.

bepér Hayasio Ha FOrO-3amajHbBIX CKIOHAX
JoHenkon BO3BbIIIEHHOCTH. [IpoTekaer mno
tepputopun IlepeBanbckoro, JlyTyruHckoro
n CnaBsiHocepOckoro painoHoB Jlyranckou
Hapoanoii Pecyonuku. B Gacceitn pexu be-
nasi BxoauT McakoBckoe BOJOXpaHUIMILE U
14 npynos.

HacenénHble myHKTBI, Yepe3 KOTOpbIE
nporekaer peka benas: Tumumpszeso, I'opo-
muiie, ManouBanoBka, Kpacuas 3apsi, HoBo-
cénoBka, fmukoBo, Cene3néBka, byraéska,
ManokoHCTaHTUHOBKa, Tpouikoe, Muxai-
noBka, FOpreBka, benoe, Becénas TapacoBka,
l"aeBoe, CaboBka (ycTbe peku Jlyrans).

[TockonbKy peuHO#l CTOK sIBJI€TCS 0OBEK-
THUBHBIM IOKa3aTesieM JJIsl OIpeesIeHUs OJI-
HOBOJIHOCTH PEKU, HEOOXOUMO ONpPENEIUTD,
3a cuéT 4ero oH GOPMHUPYETCS.

Crok pexku benas ¢gopmupyercs moepx-
HOCTHBIM U MOJA3EMHBIM IMUTAaHUEM.

Nmes 3HaueHus oOlIero CToka peKu, HH-
TEPECHO OLIEHUTh BKJIAJ KaXKJIOTO BHJA ped-
HOT'O NMUTaHMsI, YTOObI NOHSTh, KAaKOM BUJ MH-
TaHus MpeoOiagaer. DTo uMmeeT OoJblIOe
3HaYEHHUE KakK JJIs COCTaBJICHUsI BOJHOTO Oa-
JJAaHCA, TaK M M HapOJHOXO35AKWCTBEHHOU
NeSITEIbHOCTH.

Hac 3aumHTepecoBan BOMpOC OLIEHKH MOA-
3eMHOI'0 CTOKa B peKy bemnyio ¢ 1embio Bbisc-
HEHUs IpeoO1agaroIlero BUa NUTaHUs! PEKU.
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Jlnst pacu€ra TOI3EMHOTO THUTaHUS PEK,
03€p M IPYruX BOJOEMOB MPUMEHSIOTCS Pa3-
JMYHBIE METOJbI M TpuéMbl. Vcnonp3oBanne
BBIOPAHHOTO CIOco0a pacuera OmpenesieTcs
Ha3HAUYCHUEM HCCIICJIOBAHMIA, XapaKTepOM
BOJOTOKA WJIM BOJIOEMA M CTETICHBIO M3y4YeH-
HOCTH THIPOTEOJIOTHYECKUX W THAPOJIOTHYe-
CKHX yCIIOBHI [5].

Pa3nooOpasue nmpupoHbIX YCIOBHH, pas-
JIMYHAs CTETICHb THPOTEOJIOTHYECKON U TH/I-
POXMMHYECKOW HW3Y4EHHOCTH OOBEKTOB WC-
CIIEZIOBaHUSI M Pa3HOOOpasue MPaKTHUECKUX
3a7ad CO3/Ial0T OTPE/ICICHHBIC TPYAHOCTH B
BBIOOpE HAIE&KHOTO METO/a pacdera M IOIIy-
YEHUU JOCTATOYHO TOYHBIX PE3YIIbTATOB.

Hu o00un u3 uzeecmuvix 6 nacmosauiee
epems cnoco606 oueHKU no03eMHO20 RUma-
HUA PEK U 6000EMO8 HE MOIHCEN CHUMAMbCA
YHUBEPCATbHBIM.

[losTromy HauOojee TOYHBIE PE3YJIbTAThI
MOTYT OBITh ITOJTy4EHBI TIPU KOMITJICKCHOM HC-
TMIOJIb30BaHUH OJTHOBPEMEHHO HECKOJIBKHX Me-
TOJI0B. HempeMeHHBIM yCI0BHEM NPUMEHEHUS
T000T0 METO/Ia pacuéra MOJB3EMHOTO CTOKa B
PEKH U BOJOEMBI SIBIISICTCS TIOJTYYECHHE TOYHBIX
THIPOTEOJIOTUICCKUX, THIPOJIOTHYECKHX U
THIPOXUMHYECKHUX TapaMeTPOB, BXOMSAIINX B
pacu€rHbie POPMYIIBI, CXEMBI U MOJICITH.

OCHOBHBIE METOIBI U TPUEMBI KOJIUIECT-
BEHHOW OIIEHKH IMOJ3EMHOTO CTOKa MOXKHO
OOBETMHUTD B CJEIYIOUINE TPYIIBL: THIPO-
TCOJIOTHYECKHE WM  THIPOJAMHAMUYECKHE,
BOJHOOAIaHCOBBIE, (DU3HUECKUE, THIPOIOTH-
YeCKHEe U TUAPOXUMHUYECKHE.

T'uopozeonocuueckue unu 2udpoounHamu-
YyecKue MemooObl OCHOBAHBI HA W3YYCHHUH DPe-
KMMa TOJI3€MHBIX BOJ M ONPEICICHUH THI-
POIMHAMHYECKHX TapaMEeTPOB BOJOHOCHOTO
iacTa, MOA3€MHOT0 IMOTOKAa M BoJo3abopa
MPSIMBIMHA U3MEPEHUSMHU.

Boonobanancoevie memoovt 3aHUMAIOT
CaMOCTOSITEIIEHOE TIOJIOXKEHUE, XOTSI OHU TeC-
HO CBSI3aHBI C THAPOJMHAMUYECCKHUMH U THI-
POJIOTHYECKUMHU METOIaMH.

bananc moa3eMHBIX BOJI MPENCTABIISET CO-
0ol anredpanvecKkyro CyMMY KOJIMYECTBA BO-
b1, WIYIIEH Ha TOMOJIHEHHE MTOI3EMHOTO TI0-
TOKa, U €€ KOJMYECTBa, PACXOJAYEeMOTO 3TUM
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MMOTOKOM 3a OMPENEICHHBI MPOMEXKYTOK
BPEMECHH.

QDu3zuueckue memooOvl OUCHKU MO3EMHO-
r0 CTOKa OCHOBaHbBI Ha M3y4E€HUU HEKOTOPBIX
(MBUYECKUX TMapaMeTpOB TOJA3EMHBIX U T0-
BEPXHOCTHBIX BOJI: TEMIIEPATypPhI, FIEKTPO- U
TEIUIONPOBOTHOCTH. VI3MeHeHne XapakTepa u
BEJIMYMH ATUX TMApaMeTPOB IMO3BOJISIET OTpPe-
JCIATh YY9aCTKU TOJI3EMHOTO TMHTAHUS WU
MMOI3EMHBIX TIOTEPh PEYHOTO CTOKA.

T'uoponozuueckue memoowvr. Cpenu Tuj-
POJIOTHYECKUX METOJOB OIPEICICHHUS TO/-
36MHOTO TUTaHMs PEK HauOoJIbIIEe PaCIpo-
CTpPaHEHHUE TIOJIYYUIIM METOJbl PACWICHECHHS
ruaporpadoB o0IIeT0 CTOKa peK. ITOT MyTh
OIIEHKH TIOJI3EMHOTO CTOKa TMOJAKYIAET CBOEH
JIOCTYITHOCTBIO M CPABHUTEIILHOM MPOCTOTOM.
OnHako MHOTOYMCIICHHBIE TPUEMBI pacdiie-
HEHHUsI TUIPOrpadoB PEUHOTO CTOKA IO THUIIAM
MATAHUST U TIOCJIEAYIONIUE PACUEThl IMOI3EM-
HOW COCTaBJIAIOUIECH BO MHOTOM OMNPEAEIISIOT-
Csl CYOBEKTUBHBIMH TIPEIICTABICHUSIMU WC-
ciiejoBaTeNiell 0 XapakTepe MOJ3EMHOTO CTO-
ka. OCOOCHHO pa3HOPEUUBHI ATH MPEACTABIIC-
HUS TIPU BBIJCICHUH TIOJ3€MHOM COCTaB-
JISFOIIEH B TIEPHUOIBI TTOJIOBOIBS U ITaBOIKOB.

T'uopoxumuueckue memoowt OIpenEC-
HUS TIOJI3EMHOTO TUTaHUS PEK Oa3upyrOTCs
Ha M3YYCHUU THJIPOXHMHYECKOTO PEKHMa U
OaslaHca MOBEPXHOCTHBIX U MOJ3EMHBIX BOJ U
aHAIN3€ THUIPOJMHAMHUYECKHX YCIOBUH HUX
(dbopmMupoBaHUs.

Jlnst Hac HamboJiee TPHUBJICKATEIHLHBIMHU
MOKA3aJIUCh 2UOPOXUMUYECKUEe MemOoObl OTI-
penesieHns T0A3€MHOM COCTABIISIONICH MHUTA-
HUS PEK, OCHOBaHHBIC HAa W3YYCHHH THUIPO-
XUMHUYECKOTO pPeXHMa M OalaHca MOBEPXHO-
CTHBIX U MOJA3EMHBIX BO/I.

Oddexr npuMeHeHHs T'MIPOXUMUYECKHX
METOJIOB BO MHOTOM 3aBHCHT HE TOJBKO OT
MPaBUJIBHOTO BHIOOpPA XapaKTEPHOTO XUMHUYE-
CKOTO KOMITOHEHTA, HO ¥ OT CTENEHH €ro KOH-
LEHTPAIMH B PEYHBIX U TIOJI3EMHBIX BOJIaX.

B kadecTBe MapKUpyrOIIUX KOMIIOHEHTOB
XUMHUYECKOTO COCTaBa BOJ MOTYT CIIYXHUTh
pa3IUYHBIE COJIM W MOHBI, HO KOHIICHTPALUH
WX B TIOBEPXHOCTHBIX M TOJ3EMHBIX BOJAX
JIOJDKHBI CYIIIECTBEHHO OTJIMYATHCS.
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B kadecTBe MapKuUpyIONIMX KOMIIOHCHTOB
MBI OCTAHOBHIJINCH Ha HOHAX Kaubius Ca’’ u
ruapokapOonar-uonax HCO;™.

Jlemo B TOM, 9TO IMOCTYIUICHHWE B PEUYHBIC
Boxbl noHoB Ca”” n HCOs™ 0GyciioBiIeHo B
OCHOBHOM PAacTBOPEHHEM TOPHBIX IOPOJ H,
CJIEJIOBATEIIbHO, M3MEHYHBOCTh UX CTOKA OIl-
penenseTcs mpex/ie BCEro BOJHOCTHIO.

Yro kacaercst cyabhar-noHoB SO4°, XiI0-
pua-noros CI', pocdar-nonos PO,>, momos
Na" u K, To OHM nOTIaatoT B pEYHBIE BOJIBI C
aTMOC(EepHBIMH OCaIKaMU M CO CTOKaMH, 00-
pPa3yIOUIMMHUCS B PE3YJbTAaTe XO35WCTBEHHOU
nesTenbHOCTH. [103TOMy B KadecTBe MapKu-
PYIOIIUX KOMIIOHEHTOB HE TTOIXO/IAT.

Cpenun oOHapy>KEHHBIX HAMH B JIUTEpaType
THJIPOXHUMHUYECKIX METOJIOB OIICHKH TIOJ3EM-
HOM COCTABJISIONICH MUTAHUSI PEK MBI OCTaHO-
BWIKCH Ha nByX: meton A. T. MBanoBa [5] u
meton B. B. [Ipo3naa [6].

[Tociie yrouyHeHUs] TEPMUHOJIOTHH, YCTpPaHe-
HUS TyTaHHIBI B 0003HAYCHUSIX (K COXKAIICHHIO,
3THUM TpeniaT MHOTHE UCCIICI0BATENH) U TIPUBE-
JICHUS. X K CIMHOMY BHY MBI TIOJYUHJIH CJIe-
JYIOILIME YPaBHEHHUS U pacyETHbIE (POPMYIIBL.

ITo meTony A. T. iBaHOBa noa3zeMHas co-
CTaBIISIIOIIAsE OOIIEro PeyHoOro CTOKA OMHCHI-
BaeTCsl ypaBHECHUEM:

Cp B Cp(min)
Cp Cp

Qn0<)3 = Qi

b
(max) ~— ™~ p(min)

o 3 Jo:
rae 0,,,; — HOI3EMHBIN CTOK, M/C;

3/a.
(); — CTOK Ha CpPOYHYIO JIaTy, M/C;

C , — COZIEPXKAHNEC KOMIIOHCHTA B pedHOI
BOJIC, /M’ ;
C ‘(min) MHUHHAMAJIbHAS KOHIICHTPALIHSI

KOMITOHCHTA B TTMK BECEHHET0 TIONIOBOIBS, I/M’;

C(max) — MAaKCHUMaJbHas KOHLCHTPALWs
KOMITOHEHTA B TIEPHO/I HU3KOH MEKEHH, T/M .

HenocrarkoM storo meroma sBisiercss yn-
POLIEHHOE MpeJCTaBlIeHue O (POPMUPOBAHUU
XMMHYECKOT'O COCTABA PEYHOI'0 CTOKA, YTO, KaK
IUIIETCS B JIMTEPATYPHbIX MCTOYHMKAX, Orpa-
HUYHMBAET BO3MOKHOCTh IPAKTUYECKOTO IpPH-
MEHEHHsI METO/A, U MCIIOJIb30BAHUE €TO MOXKET
JIaTh TOJILKO MPUOMKEHHbBIE 3HAUCHMS.
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[To merony B. B. Jlpo3na nmoaszemHas co-
CTaBJIAIONIAs PEYHOTO CTOKA OIHUCBIBAETCS
CJIEYIOIIUM BbIPa’KEHUEM:

CP:Qu
C c .’

n n

Qn003 = Qi

003 003

rae (J, — WOHHBIA CTOK B 3aMBIKAIOIIEM

cTBOpE peku, r/c; C,,,,— COAEpKaHHE KOM-

TIOHEHTA B MOI3EMHOIT BOJIE, I/M°; OCTAlbHBIE
o0O3Ha4YeHHUs] T€ K€, YTO B ypaBHEHUU
A. T. IBaHoBa.

HNoHHBII CTOK COCTaBJIET OCHOBHYIO JO-
JII0 pacTBOPEHHBIX BewecTB. [log HOHHBIM
CTOKOM MMOHMMAETCs KOJIMYECTBO BEILECTBA B
MOHHOM (hopMe, BBIHOCUMOTO PEKOH C TaHHOM
TEPPUTOPUU B TE€UEHHE OIPEAETIEHHOTO Ipo-
MexyTka BpemeHHu. MoHHbII cToK popmupy-
€TCsl TI0Jl BIMSHUEM KaK IPUPOJHBIX, TaK U
aHTPONOTEHHBIX (PAKTOPOB.

3a YCIOBHBI THJIPOXMUMHUYECKUNH HMOHHBIN
(oH 0OBIYHO MPUHUMAETCS HaYaJIbHBIN Nepu-
0J1 THJIPOMETEOPOJIOTHUECKUX HAOIIOAECHUH,
Ha MPOTSHKEHUH KOTOPOrO0 MHTEHCHUBHAS XO-
3sIICTBEHHAsl JI€ATENbHOCTh B PETUOHE JIMOO
OTCYTCTBOBaJIa, JTM00 OblJIa HE3HAYUTEILHOM,
ClIeJ0BaTeNIbHO, (OPMUPOBAHUE MOHHOTO CO-
CTaBa IOBEPXHOCTHBIX BOJ B JaHHOE BpeMs
ObUIO 00YCIIOBJIEHO JIMIIL NPUPOIHBIMU (hak-
TOPAMHU.

B kayecTtBe cOBpeMEHHOro mepuoaa Ha-
OJIOJICHUI MPUHUMAETCSI MEPHUOJI CHUKEHUS
WIM OTHOCHUTEIBHOW CTaOMJIM3alMM IOKa3a-
Teneii croka nonos Na', K', SO,” (kak mpa-
BWJIO, Tociequue 8—10 neT HaOIroAeH M ).

VY Hac 1oka, K COKaJIeHUI0, TAKUX JTAHHBIX
HET — MBI TOJIBKO B Hayaje IMyTH.

[To umeromuMcs: THAPOXUMUYECKUM JaH-
HbIM HAMH BBINIOJIHEH pacd€T MOA3EMHOU CO-
CTaBJsiIoled cToka peku benas Meromamu
A. T. MBanosa u B. B. Jlpo3na.

B tabnunax 1 u 2 mpencraBieHbl pe3yiib-
TaThl pacuéra.

Kak cnenyet u3 tabnun 1 u 2, pe3ynabTarsl,
KOTOpbIE MbI TOJY4YHJIM HA OCHOBaHUU OoJiee
4YeM CKPOMHBIX JaHHBIX, MO3BOJISIIOT YTBEp-
XKJaTh, 4YTO IpeoOdJiafarollyl0 pojib B MUTa-
HUHU peku benas urpaer noa3eMHbIN CTOK.
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Tabruya 1
Pacuér mogzemuoro croka Qo MeTogoMm A. T. MiBaHoBa
Vios Hara |Crok Ha cp0q3Hyfo naty,| ComepxaHue KOMIOHEHTa B pedHo, |[log3eMHbIH CTOK,
3aMmepa Q;, Mm'/c Boje C,, /™’ Quomss M/C
2021 1.
03.03.21 0,22 85,17 0,110 (50 %)

Ca®" 16.03.21 0,30 89,23 0,197 (66 %)
30.03.21 0,57 92,18 0,440 (77 %)
09.12.21 0,135 90,28 0,094 (70 %)

2022 1.
01.03.22 2,02 (Becennee 52,10 (MunuManpHast KOHIICHTPAIIUS B
T TI0JIOBO/IHE YCIIOBHO) MUK BECEHHETO TI0JIOBOIhS)

Ca®" 04.05.22 1,96 108,22 1,44 (74 %)
01.07.22 0,33 124,25 0,31 (94 %)
28.07.22 (Hepﬂgf::mmcof/i 128,26 (MaKCI/IMaJII)Hai[ KOHLIEHTpALYs B

TIePHO]T HU3KOM MEKEHU)
MEKEHN)
Tabauya 2
Pacuér mogzemuoro croka Qo MeTogom B. B. Jlpo3aa
CToK Ha Cog-e xomrr-ta | Coa-e KoMII-Ta B . IToazemubIit
Hata o " HoHHbI# CTOK,
Hon samepa cpquy10311aTy, B PEUHOMU B30)Z[e, [TOA3EMHOM B30IIe, Q. T/ CTOK,3
Q;, M'/c Cp, /M Crom» T/M ’ Quoms, M/C
2021 1.
Ca®" 16.03.21 0,3 89,23 140,16 26,76 0,191 (64 %)
09.12.21 0,135 90,28 136,27 12,19 0,090 (66 %)
HCO; | 09.12.21 0,135 396,50 588,00 53,53 0,091 (67 %)
2022 1.
Ca*™ | 01.07.22 0,33 124,25 128,26 41,00 0,32 (97 %)
HCO; | 01.07.22 0,33 469,70 498,40 155,00 0,31 (94 %)

CoBrajieHre 3Ha4€HUN MOA3EMHOTIO CTOKA,
paccuutanHoro metoaamu A. T. BaHoBa u
B. B. [Ipo3ga Ha OCHOBaHUM T'MAPOXHUMHUYE-
CKUX JAaHHBIX, MPAKTUYECKU IMOJHOE. A 3TO
3HAYUT, YTO Mbl UMEEM JOCTATOYHO HAJEXK-
Hble pacy€THbIE HHCTPYMEHTHI JJISl OLIEHKH
MOJI3EMHOM COCTABJISIOIIECH PEUHOTO CTOKA.

BbiBoabI:

1. Ha ocHOBaHMHK aHanM3a METOJIOB pacyé-
Ta MOJ3EMHOT0 CTOKa B YCJIOBHUSX HAIEro
peruoHa HanboJiee NMPUEMIIEMBIMU SBJISIOTCS
TUAPOXUMUYECKUE METOIbI.

2. Pac4€rsl MOA3EMHOIO CTOKa B peKy be-
J1asi, BBINOJTHEHHBIE JBYMS THJIPOXUMUYECKH-
MU METOJIaMH{, Jal0T YIOBJIETBOPUTEIHHOE
COBIAJ/ICHHUE.

3. Metonst A. T. UBanoBa u B. B. [Ipo3na,
OCHOBaHHBIC Ha THJIPOXUMHYECKUX JTAHHBIX,
SIBIISIIOTCS. JOCTATOYHO HANEKHBIMH PacuéT-
HBIMH WHCTPYMEHTAMH JJIsi OIEHKH IT0J3EM-
HOW COCTAaBJISIFOLIEN PEYHOTO CTOKAa M MOTYT
OBITH HCIIOJb30BAHBl HE TOJBKO ISl OLICHKU
MOJ3EMHOTO CTOKAa, HO W JUIsl COCTaBJICHUS
BOJIHOTO Oasianca peku benas.

JanpHeiue ucciegoBaHUs B 3TOM Ha-
MPaBJIEHUU TPEJIO0JIATaeTCsl MOCBITUTh U3Y-
YEHUI0 MOHHOTO CTOKa B peky bemas. Coop
MAHHBIX B TeueHne Oomrkaimux 8—10 ner mo-
3BOJIUT OMPEACIIUTh THUIPOXUMUUYECKHN HOH-
HbIH (OH, a TaKKe IacT JOTOJHUTEIHHYIO
pPacY€THYI0 BO3MOXKHOCTH JIJIsi OIICHKH IOJ-
3€MHOTO CTOKa.
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Ph.D. in Chemistry Smirnova L. V., Voznyuk Yu. S. (SCEM of DonSTU, Alchevsk, LPR, Russia,
Julijavi904@gmail.com)
CALCULATION OF UNDERGROUND FLOW INTO THE BELAYA RIVER BY
HYDROCHEMICAL METHODS

The paper considers the types of river feeding, and also analyzes the methods and techniques for
assessing the underground component of river feeding. Hydrochemical methods have been selected and
considered in detail, allowing the calculation of underground runoff using hydrochemical data. The
calculation of underground runoff into the Belaya River was carried out using two different
hydrochemical methods. Based on the results obtained, a conclusion was made about the predominant
underground feeding of the Belaya River.

Key words: underground component of river runoff, hydrochemical data, assessment of
groundwater runoff, ionic runoff.
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