919576

O. B.ITOITOB

[IOA3EMHOE
[TUTAHHE
PEK

BMBFM@TEHA ff*

N _aner-apcxoro -

lugpometeoponoriveskore |
HMoctiryra |
ol

THAPOMETEOPONOIHYECKOE M3AATEABCTEO
JIEHUHTPAL ¢ 1968



YIIK 551.49

2-9-7

93-1967

B xnure oceeljaercs CoBpeMEHHOE COCTOSHME IIpO-
6JeME 10 WU3YYEeHHIO B3aUMOCBSI3M HOBEPXHOCTHBIX M HOJ-
3eMHBIX BOJ, PacCMaTPHMBAIOTCA MeTOLB H3YUEHHS U pac-
4eTOB  MOJA3EMHOr0 NHTAHUSI W MHHMMAJBHOIO CTOKA
peK, HAAaeTcsi ONUCAHHE pETHOHAJLHBIX 3aKOHOMEpHOCTed
bopMHEPOBaHMA M -KOJHWUECTBEHHAS OLEHKA [1OJ3€MHOTO
croka B peku Ha teppuropuu CCCP. -

MoHorpadusi conepXuT HE TOJBKO TEOPETHYECKHE, HO
M [paKTHYeCKHe CBeJCHHUSA, TaK Kak B Hell MNpUBOASTCH
PEKOMEHJANMA [0 HCMOJb30BAHMIO [AAHHHIX O TIOA3EMHOM
CTOKE INpy pellieHUH . BON0X03alicTBeHHBIX 3anad. Conep-
Kauipiics B kHure GoJeloll (axTuieckuii MaTepHas Iio-
3BOJISET HCNOJIL30BATH €e Kak CHpaBovHoe nocobue aJs
OLEHKH MOJ3€MHOT0 IHTAHUS peK pasiuuHbix pailoHOB
CCCP. .
* Kuura ' paccyuTaHa ‘Ha CINEUHAJNHCTOB T'HADOJIOrOB,
THApPOTE0JIOr0B, THAPOTEXHUKOB, BOLOXO3AIICTBEHHHKOB ' U
CTY/IHTOB TH/POMETEODOJOTHULCKAX HHCTHTYTOB W Teo-
rpauueckux (Paky/JbTeTOB YHUBEPCHTETOB.

The book is concerned with the problem of surface

~and subsurface waters interrelation, methods of investi-

gation and estimation of base flow, regularities of sub-
surface flow formation in different regions, quantitative
evaluation of subsurface flow running into rivers on the
territory of the U.S.S.R. ,

In addition to theoretical -information, the mono-
graph contains some recommendations on how the data
on subsurface flow can be used in water management.
Due to a great number of actual data collected in this
monograph, it can also serve as a reference-book on eva-
luation of the subsurface alimentation for rivers in dif-
ferent regions of the U.S.S.R. territory.

The book is. meant for specialists in hydrology, hyd-
rogeology, hydraulic engineering, water management and
for students of Hydrometeorological . Institufes and
Geographical Faculties of the Universities.
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BBEAEHHWE

Orpomubie MacmTa0wsl NOTpebJaeHHsT BOAB B COBPEMEHHOH IIpo-
MBIHIJIEHHOCTH M CENIBbCKOM XO03AHCTBe NPUBOAAT K HEOOGXOAMMOCTH
BCECTOPOHHEr0 IJIAHHPOBAHHUS MCIIOJL30BaHHA BOJHLIX peCcypCoB.
O pasmepax 3Toro HOTpeOJeHUS MOXKHO CYAHTb 10 MHOTOUUCJHIEH-
HBIM (aKTHYECKMM JaHHBIM ¥ pacueTam. Kaxymumecs ¢aHTacTu-
YeCKMMH UudpH, yTBep:KIaloliye, 4TC Hallla CTPaHa <«BBINHBAET»
B CEKyHIY IOTOK BOABI, paBHHIH pacxoAy Bosaru, 4ro exeronHbli
pacxol BOABI NpH 3TOM cOCTaBiaseT okoso 500 mapm. m® (0koJ0
2000 T Ha nylly HaceseHHMA), TOJIBKO OTpPax»kalT peasbHOe BOJOIIO-
TpebieHue.

JeficTBUTENEHO, eCNH YUECTh, HATIPUMED, UTO HJIS HpOI/I3BO,ZICTBa
onHO# TOHHBI cTasnu Tpebyercsa 150 M3 BoJEl, a OZHOH TOHHH 6y-
maru — 250 m® BOABL W I/ MOJUBA OLHOTO TeKTapa CeNbCKOXO3SIi-
CTBEHHOTO MOJIS C BJAroJi00MBOH 3epHOBOI KYJbTYyPOH MPHXOLUTCS
HHOIZa U3pacXoLoBaTh O 22 ThIC. M® MOMUBHEIX BOM, TO CTAHOBUTCS
SICHBIM, KakKue OTpPOMHBIE pPAacXOAHl BOABI JONXKHBI O0ECNeynBaTh
paspuBaroLirecs Bce 6oJee 6bICprIMI/I TeMIaMHu HpOMbILHJIEHHOCTb
CeTbCKOe ¥ KOMMYHA/JbHOE XO3AHCTBO B Hamlell CTpaHe.

CrnoxkHast 3ajada BO3HHKaeT H3-32 POCTa [OPOJOB, B KOTOPBIX
Ha OTpaHUYeHHOH TEePPHTOPHH COCPELOTOYHUBAETCS OTPOMHOE KOJIH-
yecTBO Jiofelt — 1o 5, 10, 15 MH/IIMOHOB, UTO MpPH HOTPEBJIEHHU
1000 1 BOmBI B CYTKH Ha 4eJOBEKa CO3LA€T TPYAHO paspeluuMyio
npobiemy. OJHUM H3 APKHX TPHUMEPOB 3TOF0 MOTYT CJAYKHTH IO-
JonHBe Tafku BoAH B Tokuo.

He menee cioxrO ofcTouT Hemo ¢ BOAOH - aJs mnpoaHepre—
THKH. HaanMep, nofacyutano, 4to B 2000 r. o Ppannuu obmui
CYyMMapHBIH O0BEM BOJHI, HMUPKYJHPYIOMHA B TEMJIOBHIX 3SJEKTPO-
CTaHUMAX ¥ THAPOCTaHUUAX, OYNeT paBeH CyMMapHOMY TrOAOBOMY
CTOKY BCEX ee peK.

CoppeMeHHas LUBHJIH3aLUsl H ee pa3BuTHe TpeGyeT OrpOMHBIX
BOIHBIX pecypcoB. ¥ B mepByio ouepefb 3TO JOJKHO HATH 34 CUET
HanGoJsiee TOCTYNMHOTO HCTOUHHKA BOJLI — CTOKA peK. C
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Hu oagma crpana mupa He ofjafaeT TAaKHM KOJHUECTBOM PEK,
kak Coserckuii Co103, B KOTOPOM HACUMTHIBAETCH UX OKOJO 780 ThHI-
¢4, B cpegHeM 3a roj 3TH PEKH HecyT B .Mopsi 0OKoJaIo 4400 gm3
Bozbl. Ho, HecMOTps HA 3TO, H3-3& HEPABHOMEPHOIO pPaCHpefeseHus .
BOJHBIX PECypCOB IO TE€PPHTOPUM CTPAHB! W HaJHUMs OOIIMPHBIX 3a-
CYLIJINBBIX M MAaJOBOJNHEIX ofJjacrefl 06ecHeyeHHOCTh  BOJOH edu-
aunel miomain CCCP moutw B paBa- pasa Huke, uem B CIIIA,
B 56 pasa Huxe, yueMm B Hopseruu. OcoGeHHO TSKeNO OOGCTOHUT
BOIpOC C BOROH B Ipejenax 3amnafa H I0ra CTPaHbl, Ha KOTOpHIE
IPUXONUTCS TOJABKO OKoJo 209 Bcex .pecypcoB peyHOro CTOKa,
. a BMeCTe C TeM 3/echb PAaCHOJOXKEWbl OCHOBHLIE MOTPECHTENH BOJbI
U yiKe ceffyac oTMeYaeTcsl ee HEeJOCTATOK.

TpynHOe HONOXKEHHE C BOJOH HMEeT MeCTO BO MHOIMX JAPYIHX
crpanax mupa. [Toutu 60% Bcefi miomagu Cymyd 3eMHOTO Iapa OT-
HOCSITCA K TEPPUTOPHUAM, I[JIe UHCTAst MOpPecHas BOJA BO3BOJUTCH
yKe cefluac B paHr Ie(pUUUTHOIO II0Je3HOoro uckomaemoro. Taxk, Ha-
npuMmep, - 4icTad Boja JKeHeBCKOI'o o3epa SIBJSETCS NPeIMEeTOM
skcropra B ®PI, kyma oHa [ocTaB/jisseTcs B CIEHANBHOL
yIakoBKe. -

B panpHefmeM, ¢ pasBHTHEM IPOMBIUJIEHHOCTH H CEJIbCKOTO XO-
34fcTBa, ¢ POCTOM TOPOJOB W HEH3O0EXKHOCTBIO He TOJBLKO pOCTa
BOZONOTPEGAEHHs, HO U 3arpA3HEHHA BOJ, HYXKHO KIAaTh YyBEJIHUE-
uus gedhunuta BoAbl. Tak, HampuMmep, moacuuTaHo, yto B 1980 r.
B CHIA mis yaoBreTBOpeHds TOTpeGHOCTH B BOie OyAeT HeoO-
XOIHMMO HCTIOJB30BATh BECh CTOK PeK, NPOTEKAMOUMX HA HX Tepph-
TopuH, a K 2000 r: ux yxe He OyAeT XBaTaThb.

Eme Gosee HamnpsKeHHOe [OJNOXKEHNE C BOAHBIMU pecypcaMiu
CKJIaAbIBaeTcd B Halmeil cTpaHe B cBS3W ¢ OYpHBIM pOCTOM Hapon-
HOrO X034HUCTBa U HEPABHOMEPHON 00ECIeUueHHOCThIO € TEPPUTOPHH
BOJIOM.

B 3Tux YCJAOBHSX peELleHHe HpO6JIeMbI IJIAHOBOTO HCIIOJb30BA-
HHSL W OXpaHbI Bospmioft BoAR [ CTpaHbl NpefcTaBaAfeT CoOOi
BasKHBIH Bonpoc. Js 3TOTO npeXkae BCero Tpe6yeTc;1 OlLleHKa BOJ-
HBIX PECypCOB.

TIpaxTuueckas HeOOGXOAUMOCTb OOeCleYeHust HAPOJHOrO XO3siH-

CTBa JaHHBIMH O BOJe [/ DEUIeHHs 3TOH npo6/IeMbl, BOSHHKIIE
B CBSI3M C MJAHAPOBAHHEM DPasBUTHs HapOAHOro xossicrBa CCCP
B. MHOrOJIETHEH IIepCIeKTHBE, Hpeﬂ’bﬂBJIHeT K 5TO# OIlEHKE BBICOKEE
TpeGOBaHHA B OTHOLIGHHH MPAKTHUECKOH HOCTOBEPHOCTH M TOYHOCTH
mudp.
B ofocHoBaHKe cXeMEl KOMILIEKCHOTO HCIIOJIb30BAHHUS U OXpaHbT
BOJHbBIX DPECYpCOB TaKOH OrpoMHOH TeppuTOpHM, Kak CoBeTcKui
Cor03, B MEPBYIO Ouepeib MAONKHO OLITh IOJOXKEHO TIJobalabHOE
peleHye BOIpoca O BCeX OOIUX BOXHBIX pecypcax. ITO CTaBHT
mepej THAPOJOraMyU M THADPOTE0JOraMH 3alady OObeKTUBHOH KOJIH-
4eCTBEHHOH M KauecTBEHHOfl OLEHKH -COBPEMEHHOTO COCTOSHHUSA IIO-
BEPXHOCTHBIX U NO3eMHEIX BOAHEIX pecypcos CCCP.
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Pemrenne 3Toi 3amaud B OTHONIGHHH PEYHOr0 CTOKa ObGecreuu-
BaeTcsl HaJUYdeM JOCTATOYHO IIMPOKO pAa3BHTOH MO TEPPUTOPHUE.
"Bcell CTpaHbl CeTH NIYHKTOB I'MAPOMETpPHUECKHX HaGJIOLEeHHI 3a CTO-
KOM peK, NO3BOJidioulel [aTh HOCTATOYHO TOUHYIO OLEHKY OOLIero
cToka mo GacceilHaMm KPYmHEIX pek. OgHako TpeOOBaHHA K MOBBI-
IIEHHOH TOYHOCTH THMAPOJIOTHYECKHX pAacCUeTOB JJs pPErHOHAJbHON
KOJIHYECTBEHHO! XapaKTePHCTHKH BOJHEIX DECYPCOB M. CBS3aHHOE
C 3TUM CO3[aHUe HaJeKHBIX METOJLOB NPOrHO3a BOAHOCTH TEPPUTO-
pUM NDPUBOAAT K HEOOXONHMOCTH [afbHEHINero pasBUTHA TeOpUH
CTOKa Ha OCHOBe TeHETHYeCKOTO aHa/jH3a ero GopMupOBaHUS.

B yuenum o0 pewuHOM CTOKe IIHPOKOe pacHpOCTpAHEHHE HMEQT
TeODHUA HM30XPOH CTOKA W OCHOBAHHBlE Ha Hell reHeTHueckue Qop-
MYJBl CTOKA4, MO3BOJSIONIYNE B TEOPETHUECKOM IJIaHE IIPaBHJILHO
pacKpeIBaTh 3aKOHOMEPHOCTH (hOPMHPOBaHHS pPeyHOro cToKa. CJoxK-
HOCTb IPHUMEHEHHd 3THX (POPMyJ H CaMOil TEOPHUH HU30XPOH B NpakK-
THKEe THADOJIOTHUECKUX PACUETOB U NPOTHO30B B HACTOSLIEE BpeMs
3aKII0YaeTcsl B HELOCTATOYHOH HM3YYEHHOCTH INPOIEccoB GopMHUpPO-
BaHHUA CTOKa B HaType. B 3THX yc/lOBHAX OCHOBHOH 3ajauell sB-
JSIETCS TIOJyYeHYUe BO3MOXKHOCTH ydeTa AOGeraHus 3/JeMeHTapHBIX
00bEMOB CTOK4a OT MOMEHTa OO6pPa30BAHUA MOBEPXHOCTHOIO CTOKa
Ha BojOcGOpe IO NOCTYIUIEHHS €ro B DYCJAOBYIO ceTb. TpymHOCTb
pellleHHst 3TOH 3amauyd 0OyCJaOBJAeHa IJIaBHBIM 00pa3oM acHHXPOH-
HOCTBIO IIOCTYTJIEHHS BOJbl HA TIOBEPXHOCTb DaccefiHa U ee CTOKa,
KOTOpasd BO3HHKAeT 3a CUET PA3HUIEl BO BPEMEHH MeXIy MOMEH-
TaMH TIOCTYILIEHHA B PYCJOBYIO CETb BOXBI, CTeKamolleidl N0 No-
BEPXHOCTH OGaccefiHa, M, BOJAB], MpOIWIeAlled Uepe3 TOMILY MHOYBO-
TPYHTOB TIOJ3€MHOTO BOAOCOOpa TIyTEM INOA3EMHOTO CTEKAHMS. )

PaccmatpuBasi Bompockt Teopuu (GOPMUPOBAHHUS NOWKEEBOTO
CTOKa ‘M METOJMKH pacdeTa MAKCHAMAJBHOIO JOXKIEBOTO CTOKa,
I. JI. CorosoBckuii Ha I1I BcecorosHOM THADPOJOrHUECKOM Che3ne
(1957 1.) npamo ykaswiBas: «BOJNBIIMHCTBO CYNIECTBYIOIIMX TEOPHI
JOKIEBOTO CTOKa OCHOBaHBI JIHUGO Ha* YMO3PUTENHHOM coo6pax<e—
HUM, AU60 Ha SKCIEPHMEHTAJIbHBIX HCCJIENOBAHUAX CKOpPOCTell CTe- -
Kanusg 1o ckjaoHam. OJHAaKO Takue HCCAENOBAHHS OCBEIAIOT
JUIIL OLHY HeOOJBIIYIO CTOPOHY mpoiecca (QOPMHUPOBaHHS [OXK-
JleBbIX MNaBOJKOB, a HMEHHO [OBEPXHOCTHOE CTeKaHue MO CKJO-
nam...» [76].

B 3HaunTebHOf Mepe 3TO MOJIOKeHHe OTHOCHTCS H K Teoppm :
cToka BooGuie. 3a BpeMd, Npolleflliee NOCe Che3fa, TAKOE COCTOH-
HHe BOIpoca 06 yuyeTe B TEODHH CTOKAa PAa3/JHUHBIX (OPM CTeKaHus
BOJBl H3MEHHJIOCh HE3HAYHTE/IbHO, XOTS HEOOXOAMMO OTMETHUTh pas-
BUTHE B 3TOM HampaB/eHHH SKCIEePHUMEHTAJbHBIX HCCJAENOBAaHUH Ha
OTHEJbHBIX PENpe3eHTATUBHLIX HeOoAbIMINX OaccefinaX, aHaJOTHYy-
HBIX NPOBOAHMBIM B Banpafickofi Hay4HO-MCCIeH0BATENBCKON THIL-
posoruueckoit madopatopun ['TH,

 Haia- yueTa pas/qHuUHBIX CKOpOcTedl noferaHua B o0miel cxeme
npouecca ¢GopMUPOBaHUA CTOKA  BO3HUWKaeT HeoOXOAWMOCTH
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BBLIEJCHHS JIBYX OCHOBHLIX IOC/EIOBATENBHBIX TFeHETHUECKHX 3Ta-
noB ero pasputis: Ha nepsom srtane, rocse noctymiaenns atMmocgep-
HBIX BOJ Ha [OBEPXHOCThb BoJAocH0pa, (POpMHUPYETCH HOBEPXHOCTHBIH
CTOK U INPOUCXOJMT IIOJ3eMHOE€ CTeKaHme BOALl (IpocaugBanue u
[OA3eMHBIH CTOK) B TOJIIIe NOYBO-TPYHTOB peyHOoro GacceiiHa, B pe-
3yJabTare 4ero co3naercs NPHTOK B PYCAOBYIO CeTh.

B Teuenme BTOpOro 3Tana IOM BAHSHHEM DYCJIOBOH TpaHchopMa-
‘IMM W BONOOOMeHa MeXEY  pPeKOH W IpHuPYCJAOBHIMH ofbeMaMmu
[OYBO-TPYHTOB (HOPMHUDYETCsT PEYHOH CTOK, oflINe 3aKOHOMepHOCTH
KOTOpPOr'0 B MHTErpafpHOH Qopme (AaA Bcero OacceliHa B 1eqOM)
HaX0oJAT OTpaKeHue B I'MAporpade PEeuHOro CTOKa B 3aAMBIKAIOIIEM
CTBOpE. ’

3axoHOMepPHOCTH (OPMHPOBAHUA PEUHOTO CTOKA B CBfA3M C OC-
HOBHBIMH OOYCJOB/IHBAOIIUME ero (u3uKo-TeorpaduuecKuMu ¢ak-
TOpaMM ONPeAe/sIIOTCS NpOIeccaMy, TPOHUCXOAALMMHM HMEHHO Ha
II€PBOM 3Talle. '

YVuuThiBas HaJu4YHe MHOTOBOLHBIX H MaJOBOJHBEIX JET M BHYTpH-
rOJOBHIX W3MEHEHWH CTOKa, BCJENCTBHE KOTOPHIX BO MHOTHX CJIY-
Yyasix 3a KOPOTKHE TepHOAH NOJOBOIMH W MaBOAKOB 10 60—80%
MIOBEPXHOCTHEIX BOJ OBICTPO COPAachIBAOTCA B MOPS 4 GOMBUIYID
yacTh ofla PeKH OCTAIOTC HEMHOTOBOLHBIMH, Upe3BBUANHO BaXXHO
3HaTh U PACKPBHITH MPHUYHHBI 3THX KoJeGaHmil croka. s 3Toro
GoJIbIIoe 3HAYeHHMe HMeeT obecriedeHHe BO3MOMKHOCTH BBLILEJIEHHS
#3 OO0MIero. peYHOTO CTOKAa €r0 OCHOBHEIX COCTABHBLIX 4acTell, oTpa-
JKAIOUIMX Pas3HIHYI0 CTelNeHb PEryAHpYIOIIEero BJIMSHHSI NOBEPXHO-
CTHOTO H TOA3E€MHOTO Bojaoc6opoB Oaccefina. HacTh cTOKa, Xapak-
TEPU3YIOMIAACST OTHOCHUTENBLHBIM TOCTOSIHCTBOM, YCTOHYHMBOCTBIO,
‘B TIEPBYIO ouepe/b (OPMHUPYETCS B pe3y/bTaTe CJIOXKHOTO IIpolecca
I0JI3€MHOI0 - CTeKaHHst H B HEKOTOPOH CTeNeHH 3a cueT cpaboTKu
PYCJIOBBIX 3amacoB BoAbL. Jlpyras yacThb CTOKA XOTS M HCHBITHIBAET
peryJupyiouiee BJHSHHE IOBEPXHOCTH BOAOCGOPA, HO OTJIHYAETCS
HEYCTONYHUBOCTLIO. '

Brijenenne yeTOHYUBOH YacTH CTOKa M aHAJH3 yCJIOBUU ee (op-
MHMDOBaHUS BHYTDH PEUHOro GaccefiHa B 3HAUUTEJNLHOH Mepe XOJI-
JKHBI CHOCOOCTBOBATH PA3BHTHIO TEOPHH . CTOKA, KAaK YKa3blBajloCh
BLILIE, ONMUpaBIUEiics paHee JIHIIb Ha JaHHbLIE O IOBEPXHOCTHOM
CTEKaHUH. ) ‘

v Takoe BBINeJseHHe HMeeT OOJbLIOE MPaKTHYECKOe 3HAUEHHE, TaK
KaK OTKPBEIBAeT NPAMYI0 BO3MOXKHOCTL OLIEHKH TOH JaCTH pPEYHOTo
CTOKA, KoTopasi 6Jiarofaps OOJbIIOH YCTORUHBOCTH MOMKET GBITh HC-
NOJb30BaHa B HAPOJAHOM XO3sHcTBe 0e3 MCKYCCTBEHHOTO permepo—
BAHHUA THAPOTEXHUUECKHMH COOPYIKEHUIMHU. ,

TpeGoBaHHE CXEMbl KOMIJIEKCHOTO HCHIOJb30BaHHSA BOJHBLIX pe-
CypCOB Hamleli cTpaHBl 00 YAOBJETBOPEHUH MOTPEOHOCTH HAPOJHOTO
Xo03sficTBA B BOJE B TEPBYIO Ouepelnb 3a CUeT MECTHBIX BOJHBIX
pecypcoB IOCTaBHJIO NEepeJ] THAPOJOTaMH BOIPOC 06 OLEHKe CTOKa
Majauix pek. OTHOCHTeNbHAsi OrPAHMYEHHOCTb PECYPCOB MAaJbIX .PeK
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IpY NPOEKTHPOBAHUM UX UCNONB30OBaNMS NPUBOANUT K HEOOXOXHMMOCTH
BLICOKOH TOYHOCTH pacyera HX BeJHUUH ¥ NPOTHO32 BOIMOKHOHN
H3MEHUHBOCTH 3THX pecypcoB Bo BpeMeHu. CJI0KHOCTL pacue-
TOB ¥ IIPOTHO34 3/1€MEHTOB BOJHOIO peXHMa MaJjblX PEK B3aKJII0-
yaeTcss TP 3TOM B ydYeTe BJIHAHHS MECTHLIX YCJAOBHi (hopMHUpPOBa-
HHSl CTOKa, TJVIABHBIM 00pasOoM THIPOTEOJOTHYECKHUX, KOTOpHIE
B OCHOBHOM M ONpeJeNAIOT Pa3/jMund B BeNHYMHAX CTOKa B Gaccefi-
HaxX 3THX pek.

Ilpu ompeneneHUH TrapaHTHPOBAHHBIX PAaCX0JOB BOXBI PEK MpH
CTPOHTENBbHOM INIPOEKTHPOBAHHMH KakK OTAenbHasd mpobieMa BOJHBIX
HccJAenoBanuil BO3HMKAET 3ajada O pacueTe MUHHMAJIBHOIO CTOKA
pex. IloHATHEM «MHHMMAJBHBIA CTOK» OOBENUHSIOTCH pasjindyHble
' XapakTepHCTHKH HU3KOIO CTOKA peK (abCOMOTHBI MHUHHMYM, CPOY-.
Hble ¥ MecsuHble BeJHYUHBI HU3KOTO CTOKA 3a KaXKJBI TOX, CPeIHue
MHOTOJIETHHE CYTOYHBIE W MeCsYHble ero 3HaueHHs, ¢ pas3JeeHueM
MX JUIsl 3UMHHX W JIETHMX NE€PHOLOB TOAa), KOTOPHIH paccMaTpH-
BaeTcsi Kak anKTop, JUMUTHPYIOIKE BOocHaOXeHwe. Tak Kag
MHHUMAaJ/JbHBEIA CTOK, KaK HPAaBH/IO, HabJiofaeTcs B NEepHOH, KOTLa
peKH IepexoAsT HAa TMOjA3eMHOe NHTaHHe, (GOpMUPYIOIIEecss HOJ-
3eMHBIM CT€KAHHEM BOJBI, TO 3HAUYEHHE OIEHKH TOCAEIHETO. IJIs
peiienus 3Tofi npobijeMbl oueBHHO. ITonHOE M ryGoOKOE H3yueHHE
MUHUMAJIBHOTO CTOKa Ha 64nbuweit uactu teppuropuu CCCP nosxkuo
6a3upoBaThCA HA YCTAHOBJEHHH 3AKOHOMEDHOCTEH IMOA3EMHOTO CTe-
KaHHs M ydYeTe TIHJDPOTEOJIOTHYECKHX OCOBEHHOCTEH pequIx bac-
Cei{HOB, HX OIIPeeSIOIHX.

Vike NIepeulicleHHOe TO3BOJSET CYAUTh O OOJBIIOM 3HAYEHHH
IpyU paspaboTKe COBepIIeHHHIX MeTOAOB pacyeTa ¥ TPOrHO3a CTOKa
H3y4yeHHs IIOJ3€MHOTO CTeKaHHs, KaK OJHOr0 M3 0CO60 BaKHBIX
IPOLIECCOB ero (POPMUPOBAHUS.

B To e BpeMs OIEHKa TIOA3EMHOTO CTEKaHHS BOAH B peKn
OTKPHBaeT OOJbIlHe NPaKTHUECKHe BO3MOXKHOCTH [IJIA IOJYYEHHUS
PEernoHaNbHBEIX KOJIMYEeCTBEHHBIX XapakTEepPUCTHK 10 OOJbIIMM Tep-
PUTOPHAM H APYroOi uacTH CTOKa, GopMHUpYIOIeica 3a cUeT MOBEPX-
HOCTHOI'O CTE€KAHUS.

Ecau onenuBaTh peajbHbie BO3MOXKHOCTH ONDEIEJNEHUST MOBEPX-
HOCTHOTO CTOKa B PEYHYIO CHCTeMY CO CKJIOHOB JUJIsl LEJoro Hac-
ceifHa, TO NOJIYYeHHE TAKOH XapaKTePHCTHKH NpeNCcTaB/sercs 3ajna-
gell BeCbMa CJO0XHOH M TpeOyloieill OOHIMPHLIX HATYPHBIX MaHHBIX.
JlosyueHHne TakuX NaHHBIX JaKe A/ HeOOJBLIUX IJIOIIafel BOIO-
- cbopa cBfizaHO ¢ OGOPYJNOBAHHEM CIIENMAJbHBIX CTOKOBBIX ILJIO-
. Iaf0K WK THAPDOMETPHUUECKUX COOpY2KeHU#l Ha BPeMeHHBIX BOAOTO-
Kax. OpHako U B 3TOM cJydae NEPEeXof OT M3MEepPeHHHIX BeJWYuH
[IOBEpXHOCTHOTO CTOKa CO CKJOHOB Ha 3JieMeHTapHOM YYacTKe BO-
JocGopa, KakUM, O CYTH J[ejla, BCErja sIBJAETCS HCCIAELYEMEBIH
MaJlBlfl BOJOCGOP BPEMEHHOrO BOAOTOKA, a TeM 0O0Jee ¥ Y4YacTOK
CKJIOHA — CTOKOBAS IJIOIIAjKa, K 00Olleil BeJHUuHe MOBEPXHOCTHOIO
CTOKa, MOCTYNAMIero B PeUHYIO CeTh CO Bcero Gaccelina, B HACTOS-
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uiee Bpems ellle JOCTATOUHO He ONpejesieH u He 0GecHeynBaeT MoJo-
JKUTENBHBIX . Pe3YJAbTaTOB HCCACNOBAHUN CTOKa Ha GOJBUIMX Tepphn-
TOpUAX HameHd cTpanbl. B To 3Ke BpeMs NpakTUYECKUH OIBIT
cocTaBJeHus1 KapT mnoasdemHoro .croka CCCP B paBorax ITH,
MI'Y u BCETMHTEO nokasas BO3MOMKHOCTE AOCTATOYHO TOUHOTO
BBINe/IEHUS [OJ3E€MHON COCTaBJISIOUIEH PEYHOTO CTOKA METOHOM Te-
HeTHUEeCKOI'0 PaCuieHEHUsI THApPOTpada peKd.

He menee c/10:KHOH aBJfeTCs 3a5aya N0 OUEHKEe IOI3eMHBIX BOJL

JJIs. TPOEKTUPOBAHHS KOMIVIEKCHOTO UCNOMB30BAHUA BOLHBIX pecyp-
COB Halllefl CTpPaHHI.
. B nociepHue TOZABI IVIaBHBIM 0OpasoM B CBSI3U C OBICTPEIM pas-
BUTHEM CEJLCKOTO X03HCTBA HA IOTE CTPAHBI BO3HUKAET ipolbiema
6oJiee IIHMPOKOTO HCTO/Ib30BAHHA [/ BOLOCHAGKEHHS MOJN3EMHBIX
BOA. JIeACTBUTENbHO, HCIOIb30BaHUE PECYpPCOB MOA3EMHBIX . BOJ
OTKPBIBAET MPaKTHUECKH HeHWCuepnaeMble BO3MOIKHOCTH - pellIeHHS
3ajaud BOAOCHaGKEHHA B OyeHb MHOTHX palioHaXx cTpanpl. Bmecre
C TEeM, OLEHHBAsl CPENHEroJ0BOH 00beM BO30GHOBJSEMBIX 3aIacCOB
(ecrecTBeHHBIX pecypcoB) noaseMsnix Bog CCCP opuenTHpoBOUHON
migpoft okono 1000 kM® (mo. mAaHHBIM KapThl' HOJZ3€MHOTO CTOKA
CCCP [42]— 1019,3 xm3), [OpuUXOAMTCH KOHCTATHPOBATb, UYTO
B HACTOAINEE BPEM; M3 ITOTO KOJHYECTBA BOAEI HCNIONb3YeTCH
ToapK0 10~—129%.

HauGonpmuil wHTEpPEC OJ14 HCHONb30BAHKUS B HAPOJHOM XO3sil-
CTBE HMEKT [pecHble NOA3EMHBIE BOJIBI, CTOK KOTODHX (opmu-
pyeTcsi 10A APEHHPYIOUWIMM BO3AeHCTBHEM THAPOTpadHUecKod CeTH,
03ep # MOpeH, a TakiKe nox Bo3feficTBHeM O€CCTOYHBIX BIaJUH
B apHIHBIX M NOJYapHIHBIX 00JacTAX, T/le NOoJ3eMHble BOALl pas- -
rpyKaloTesi, pacxodysach Ha ucnapenue. Bo Bcex cayuasx mpecHsle
NOJ3eMHBIE BOJbLI  CO3JAIOTCA B IIpoliecce IOA3EMHOTO CTEKaHus
aTMoc(epHbIX O0CalKOB — OJHOM U3 Haubo/jee BaXKHbIX 3BeHbEB
KPyroBopoTa BOAbI Ha 3eMsae. B 3ToM oOUIeM JBHXKEHHH BOIBI CO-
3JaeTcsl OCHOBHASl OCOGEHHOCTh BOJHBIX PECYPCOB — UX HENPEPbHIB--
Hasi BO30OHOBJIAEMOCTD.

ECu cTeleHb eXKerofiHoro BO30OHOB/IEHAS OGILUX PECYPCOB ped-
HOrO CTOKA MOZKHO OXAPAKTePH30BATh TOAOBBIM THADOMOTHYECKHM
HAKJIOM BOJHOCTH H 8allaChi PEYHDLIX BOJ, NEPEXoisilliyue H3 TOoJA
B roJi, CPABHUTE/]BHO HEBEJIMKH, TO IIPH ONEHKE KOJHYeCTBa HOA3EM-
HBIX BOL HEOGXOJAMMO CTPOrO pPa3/jiNyaTbh €CTeCTBEHHBIE PECYpPCHI
¥ Te0JIOTHYeCKHEe 3amachl.

EcrecTreHHble pecypchl [OA3€MHBIX BOJ, [0 ONpeAeJeHHIO
b. M. Kyzenuna, noKasblBAIOT €CTECTBEHHYIO IIPOW3BOAUTENLHOCTD
BOJOHOCHBIX TOPM30HTOB U BBIPaXkKalTCH pPacxoioM HOA3EMHOTO
NOTOKa («IPUTOK HJH OTTOK [OJ3€MHBIX BOJ, OOecledeHHLIE nmuTa-
guem»). O6IIUMU TeoJOTHUeCKHMHA 3alacaMu ONEHHBAETC Ha [aH-
HBIH MOMEHT BeCh OO'BEM MON3EeMHBIX BOJ BCEeX KaTCTOpPUH H (QOpM,
HAXOAAUWIMHCA B 30HAX HACBIILEHHS, KPOME IPOUYHO CBI3aHHOH BOXDL
Ec/in ecTecTBeHHbBIe PECYDPCHI ONpPENeNAIOT €XerofHoe BOCIOJIHeHue
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IOJI3eMHBIX BOJ, TO TeOJOrHYecKHe 3arachi (GOPMHPYIOTCS B Teue-
HUE JJUTeIbHLIX HUKIOB KPYroBOPOTa HMPUPOAHBIX BOA H, IO BLIpa-
kennio KygnernyHa, SIBISIOTCS <«NMPOAYKTOM T'EOJIOTHUECKON HCTOPHH
3eMJId». . ‘

HpeCHbIe TOJ(3eMHBIE BOJALI B pafioHax C MOCTOSHHO AeHCTBYIO-
mefl TEApOrpauueckodi -ceThio (HOPMUPYIOTCA 3a CUET TOA3EMHOTO
cToka B peku. IToaTomy Ha Gouibliefi uactu Tepputopun COBETCKOTO
Co103a UX ecreCTBEHHBIE PECYPCH MOIYT ObITh OIEHEHE! BEJIHIH-
HOH NOI3eMHOr0 CTeKAHMS — [OA3eMHOH COCTaBJSIOLIed peYHOro
CTOKA.

Ilpn KOJMHYeCTBEHHON OlEHKe TOA3eMHBIX BOJ /5 HCIOAb30Ba-
HHUA CYIIECTBEHHO BAaXKHBIM ABJAAETCA ONpele/eHHe KaK eCTEeCTBEH:
HBIX PECYpCOB, TAK W TEOJIOTHUECKUX 3aracoB. [IpoekTHpoBaHue
noTpebJseHHsT TMOA3EeMHBIX BOA B pa3Mepax €CTeCTBEHHBIX PEecypcoB
ofecneguBaeT X eXerojHoe BoO3oOHOBJeHue. lcnoab3oBaHne reo-
JIOTHUECKHX 3allacoB B pasamepax, OOJbIIUX BeJHUYHHBl €CTEeCTBEH-
HBIX PECypCOB, NPUBOAHT K TPOTPECCUBHOMY HCTOINEHHIO 3amMacoB
" TI0J3eMHBIX BOJ. HeCMOTpH Ha OrpaHHYeHHOE HCIOJNb30BAHHE MOJ-
3eMHBIX BOJ B HaLHEI/I CTpaHe ‘B OTlIeJIbeIX paHOHaX y}Ke cefyac
MOTYT OBITH OTMEUeHBl NpHUMephl Takoro uctowedns. Tax, B Kpeimy
JJIs. MOJTHBHOTO 3eMJIeAe/Hs] OTOMpPaeTcsl BOJEl M3 MOJ3eMHBIX TODHU-
30HTOB B 2—4 pasza 6oJibllle, YeM BOCIIOJIHAETCS.

Oco6eHHO TIpUCTaNbHOE BHUMAHHE THIPOTEOJOTOB MPUBJIEKAIOT
OTPOMHBIE «IOJ3EMHBIE MOPA», HAXOASANUECT UMEHHO TaM, Tie Teo-
rpaduyeckas KapTa OKpdllleHa >KeJITbIM LBETOM NTYCTEIHb M CYXHX
crenefl, NOKA3HBAIOUIMM MaAyio BOAHOCTH TEPPUTOPMH WM Tpak-
THYECKOEe OTCYTCTBHE TIOCTOSTHHOH peuHoit ceTu. CJIOKHOCThL pellle-
HHS BOIPOCA O BOJE 31eCh 3aTpPyLHAET CO3JaHHe W Pa3BUTHE TOPO-
J0B, MemlaeT Ienecoo6pa3sHOMY pa3MelleHHIO IPOMBIILIEHHbBIX pe-
IIPHATHH M HE TO3BOJSET B CEJbCKOM XO35HCTBE OBICTPO H IMHPOKO
OCBOWTb 3aCyIUJIUBBIE, HO BeCbMa HJIONOpPOIHbLIe 3emau. OpHuM U3
TAaKHX pPafiOHOB CTpaHHl fBJsfeTca TeppuTopusi Kasaxcrana, amas
KOTOPOfl NPOTHO3HBIE KaPThl PasMEUIeHUsT aPTe3UAHCKHUX U TPYHTO-
BBIX BOJI, COCTaBJIEHHBIE MOJ DPYKOBOACTBOM VY. M. Axmencaduna,
NO3BOJISIIOT MpeAnojaraT O HaJAWYUU 34ech KO 7 TPUIJIHOHOB M°
NpeCcHbIX MOJ3€MHBEIX BOA. 3amachbl 3THX BOJ OOCTOSIHHO BO30GHOB-
JAI0TCSA, ¥ UX eCTeCTBEHHBIE PECypCHl OIEHMBAIOTCA aBTOPAMH KapT
B 40 man. mM® B rox. Orpomuble 3anachl TaKHX INOA3E€MHBIX BOI
UMeloTcsl M B JPYrHUX palioHax 3eMHOro apa. ‘Tak, Hampumep,
B cepepo-zanaznsoil yactu Caxapsel B 1965 r. o6HapyKeHO MOA3eM-
HOe IpPECHOe «03epo» IIouanbilo 60 TeIC. KM?, pPaCIOJOKeHHOe Ha
ray6une 420 M.

OpHako, Kak OB HH OB BeJUKH 3alachl 3THX BOJ, BOCCTAHOB-
JIEHHE UX UJeT OYeHb MEeAJIEeHHO.

Passutie mnoTpebiedns NOA3€MHLIX BOJ B OYAyILEM MOXKeT
MOCTABUTH MOJ YrPo3y HakKe KaXKyulHecsd HeHCYepraeMEMy reoJo-
rHUecKHe 3alacel 3THX <<HOILS€MHbIX Mopei».



ITostomy mpobaeMa OIEHKH eCTeCTBEHHLIX PecypcoB IOJ3eMHBIX
BOJ JIOKHTCA KpaeyrojbHBIM KaMHeM B paGOThl IO ofeclneyeHH:o
CXeMBbl KOMIIJIEKCHOTO HCIONb30BAHUS KM OXPAaHBl BOJAHBIX - PECYPCOB
cylid. Ecaum paccmMaTpuBaTh yCIIEXH COBETCKOH T'HIPOTEONIOTHH 34
IIOCJIElHNEe TOJbl, TO HEOOXOZMMO MpPSAMO OTMETHTb, UYTO METON,
PEerHOHA/NbHON OIEHKH €CTECTBEHHLIX PECYPCOB NOA3EMHBLIX BOJ IO
BeJIMUYHMHE MOA3¢MHOrO CTOKA B DPEKH, HCIIOJNb30BAHHLIA IO IPenJo-
xeuuio B, M. Kymenuna gas cocTaB/ieHus KapT NOJA3EMHOTO CTOKa
Cogercxoro Cowosa, ofecHeuns NPOrpPecCHBHOe pAa3BUTHE COBET-
CKOT'O TUIPOFe0JOTHYECKOFO KapTHPOBAHHS, IPHUIAB I'MJPOTre0JOTH-
YECKHM KapTaM COBEPIUEHHO HOBOE COJepKaHHE — OOBEKTHBHLIE
PErHOHAVIbHEIE  KOJHYECTBEHHbIE NOKA3aTelH WHTEHCHBHOCTH MO/
3eMHOI'0 CTOKa.

[loMuMo nogaydeHuss OPSIMBIX [OKasaTesJedl pasMepa BO3MOK-
HBIX H3DBATHH TMOJ3E€MHBLIX BOJ [JIf HCINOJb30BaHHA B HAaPOAHOM
XO035HCTBe B Npefenax HX €XerojHOro rapaHTHPOBAHHOTO BOCHOJ-
HEHHUS, pETHOHAJbHblE JaHHBIE 00 HHTEHCUBHOCTH MOA3€MHOTO CTOKA .
Ha TEPPUTOPUH BCeH CTPaHBl OTKPHIBAIOT UIMPOKHE I€PCIEKTHBBI
‘1151 Gosiee 0BOCHOBAHHOTO M3yUeHUA MHOTHMX IIPOIECCOB, NIPOTEKAI0-
urx B autocdepe. OnpeleneHne TeMNop BojgooOMeda B oOLIEM
KPYroBOpOTe HPHUPOLHBIX BOJ CYIIH, KOJUYCCTBEHHAs ONEHKa MH-
rpamyi XUMHYECKHX 3/JEMEHTOB ¢ MNOA3€MHBIM CTOKOM, IEPEeHOC
Telia B MPOUECce TON3eMHOr0 CTEKaHUs, BAHAOIINE Ha TelJoBOH
pexuM aTMocdephl H reoTepMHUYECKHH DeKUM 3e€MHOH KODH, H pe-
HIEHHe [eJNOTO PAAA NPYTHX TEOPETHUECKHX M NpakKTHUeCKUX 3akad
B HACTOsIllee BpeMsi B 3HAUUTENLHON Mepe oGeclneynBaioTcsi 00Db-
E€KTHBHLIMYM  KOJIMUECTBEHHBIMH . XapaKTePUCTHKAMM  IIOA3€MHOTO
CTOKA Ha OCHOBE KAPTHPOBAHHS €CTECTBEHHHIX PecypcoB MOA3eM:
HEIX BOJ.

Kak MOXKHO BHIEeTb, H B THLDOreOJOIMU IIPOLECCH I/IsyquI/IH
[OJ3EMHOTO CTEKAHHUS BOJA B peuHHIX HaccefiHax, [0 CYTH jena Mpej-
cTapadamlne co6oil OCHOBHYIO 4acThb Ipouecca GOpMUPOBAHUA N0~
3@MHBIX BOJ 30HEI HHTEHCHBHOIO BOJOOOMEHA, TAaK K€ KaK U B TH]-
pOJIOTHH, 3aHUMAIOT OJHO U3 HauboJiee BaKHBIX MeCT.

OrpomHuble MacIITA0E NOTPebJseHUus BOAHBIX pecprOB U IpOeK-
THPOBaHHE €70 [aJ/bHelllero yBeJHIeHHsl IPHAAIOT 0co60e 3HaUCHHe
M3YUYEHHIO MOJA3€MHOI0 CTOKA B PELIEHWH 3a/ay [0 OXpaHe BOJHBIX
pecypcoB. POpMHPOBaHHE BCeX BUAOB BOAHBIX PECypcoB B OO6IUEM
KPyroBepoTe BOJ CYLIHX JAeJaeT MX eJUHBIMH M B3aHMHO CBSI3aH-
HBIMH.

HabsTue BOJ H3 ONHOTO HCTOUHHKA PECYPCOB MPHBOAUT K H3Me-
HEHUIO KOJHYecTBa MX B APYroM. OCHOBHBIM 3BeHOM B CBSI3U MOJ-
3eMHBIX M pPEYHBIX BOJ SIBJSIETC MOJ3EMHBIH CTOK. Bhlgenerue
OJ3eMHOH COCTABJAIONIEH PEUHOT0 CTOKA AA€T BO3MOXKHOCTH IPf-
MOP OLIEHKH ero H3MeHeHMH B YCJOBHAX M3BecTHOro mnorpebJe-
HUS TOJA3eMHBIX BOJ U3 BOJOHOCHBIX TOPH3OHTOB, CBA3AHHBIX C:
pexoil. R
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Ecnu npu CymecTBYIOIMX pasMepax UCIONB30BAHMS MOX3EMHbBIX
BOJ BOIPOC 00 WCTOINEHHWH IOJ3eMHOTO ITHTAaHHA PEK B pPETHOHAJb-
HOM acnekTe elife He TpefyeT NpakTUUecKo# MOCTAHOBKH TAaKHX 3a-
Jay, TO AJS JOKaJbHBIX YUaCTKOB B OTAENbHBEIX peuHblx GacceiiHax
pellleHHe UX CTAaHOBUTCH aKTyaJbHLIM. [IpHMepOM TOMY MOXKeT GBITh
tepputopusi Kypcko#t marsuTHoit amomanuu (KMA). B ycioBusax
TecHO# B3aHMOCBA3H PEUHBIX U MOA3€MHBIX BOJ, KOTJAa AJd 9KCIaya-
TALUHU JKeNe30PYAHBIX MECTOPOKAEHHH 3/leCh OCYIIeCTBAAIOTCS 3HA-
YHTEJIbHBIE BOJOMOHU3UTENbHBIE MEPONPHATHSI C PACXOAaMH BOJBI
N0 OTHAENbHBIM HyHKTaM 10 3—5 Teic. M%/yac, a co3faBaeMuie TpH
3TOM JelpecCHOHHble BOPOHKH -BOKPYI pPYAHOFO Teala AOCTUralor
B pajnyce NeCATKOB KWJIOMETPOB (IIpH CHHJKEHMH HAIOpa B OTHEJb-
HbIX ropusoHTax Jo 200 M u 6oJee), HEKOTOPhIE PEKH Ha y4acTKax
Y MECTOPOXKIEHHH M3MEHAIOT peKHM. BMecTo MOA3eMHOr0 MUTAHHS
peKn 31ech HAYHHAIOT (GOPMHPOBATh NOA3EMHBIC IOTEPH PEUHBIX BOI.
Taxk, HanpuMep, B BOPOHKE JEIIpecCHH y PyAHHKa «Jlebelab» morJo-
uaeTcsi 60JbLIAA H0JST PEYHBIX BOA p. OcKosen U GHIbTPAlUOHHbE
[NOTepH OLEHHBAIOTCS pacxomoMm okoio 2000 m3/uac, coctasasig 1o
50% obmero pacxopa peku. OnpepefeHue TaKHX HOTEPh PEYHOTO
CTOKd HMEeT 3HaueHHe OJHOBPEMEHHO KaK JJIf OIEHKH ero BO3MO-
HbIX W3MEHeHUlN, TakK U JAJNs IPOEKTUPOBAHUA BOZONOHH3UTE/bHBIX
MEpPONpPHUSTHH € yUeTOM JONOJHUTEJNbHLIX 06BEMOB PEUHBIX BOJ, IO-
CTYHAIOIIUX K HEIPECCHOHHEIM BOpOHKaM. CyIIeCTBEHHO BaXKHBIM
SABJIAETCS] H3yUeHHE TAKOTO BOﬂOO6MeHa B KapCTOBbIX pafioHax
CTpaHbl.

Ha npumepe ¥pana MOXKHO BHJETh, YTO NPABUJILHOE NPOEKTHU-
poBaHHe pa3pabOTOK IMOJE3HBIX HCKOIAEMBIX B MEPBYIO -OYepelb
TpedyeT pelieHds BONPOCAa O BO3MOMKHLIX NOTEPSIX PEYHHIX BOJ Ha
yuacTKax, I'ie B IIpollecce MX SKCIUIyaTaluu Tpebyercs cosfaBaTh
BOIOTOHUKEHNA. ’ »

C pasButueMm Hanbosee 3(p(HEKTUBHOTO U B GOJIBIIHHCTBE CAYyYaEB
9KOHOMHYECKH BBIFOJHOrO. cnocofa OTKDPBITOH paspaboTKu MecTo-
POXKIAEHHUH, IOJYYAIONIero B HACTOSIIIEE BpeMsl IIHPOKOe PaclpocT-
paHeHMe B OueHb MHOTHX paltOHaX Hailell cTpaHBl, paBOTHl O KOJIH- .
YeCTBEHHOH OlleHKe B3aMMOCBfA3M pEYHBIX W TOA3EMHBIX BOJN Mjisi
‘OIpellesleHHBIX OOBEKTOB IIPHOOGPETyT 0cob0e 3HaueHWe. B TO Ke
BpEMdA LIMPOKOE HCHOJAb30BaHHE MOA3EMHBIX BOJ, TIPOEKTUPYEMOE
B OyRylieM, MOXKeT II0CTaBHTb IPAKTHYECKYIO 3aaUy PEerHOHAAbHOTO
y4eTa BAUAHUSA HA DEeYHOH CTOK H3BATUS NOJN3EMHBIX BOX. Biusnue
Ha PEYHOH CTOK BOJOIIOHUIKEHHH U MepOnpUSTHH 1o Gopbbe ¢ maxT-
HBIMH BogaMu B JloHGacce MOXKeT y¥Ke B HACTOsllee BPeMs CJAYKHThH
JOKa3aTeJbCTBOM pPeasbHOCTH TAKUX NMPEIONOKEHNH. '

M3yueHne nog3eMHOTO CTEKAaHHS MOXKeT UMETh 0co000e 3HAUEHHE
TIPH pellleHHu 3amad 00 WCKYCCTBEHHOM IMONOMHEHHN TOI3EMHBIX BOJ
PEUYHBIM CTOKOM M NOBEPXHOCTHBIMH BOA&MH BOOOILE.

HepaBHOoMepHOe pacnpelesieHne TON3eMHBIX BOJ B 3acmemeIx‘
pafioHax mpu OOJLUIOM pPEYHOM CTOKEe  OKPYKAWIHUX TPEearopui,
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MHOrJa GecleqbHO COPachBAEMOM B IIECKH IYCTBIHM H TaM pacxo-
AYIOUHMCS HA HCIlapeHHe, y¥e NpakTHYecKdu cefyac CTaBUT BONPOC
0 MarasMHUPOBAHHUM NOJ3eMHHIX BoJ. PaspaGoTka MHKEHEDHBIX Me-
TOJOB yBeJHYeHHsl [IOA3EMHOIO CTOKA U ero JasbHEeHIIero Werosab3o-
BAHUA JOJKHA 0a3HpPOBATECA HA 3HAHUM 3aKOHOMEPHOCTEH HOA3EM-
"HOTO CTeKaHHS. :

Pewrenne npoGieMbl 3aXODOHEHMsSI NPOMBIIIEHHBIX OTXOMOB
B BOJOHOCHBIX NJIaCTax TakxKe TpefyeT yueTa ocoOeHHOCTel (hOopMu-
POBAHHS B HUX NOA3E€MHOTO CTOKA, B3aMMOCBS3H MJIACTOB ¢ PEKAMH.

C ofmuMu BONPOCAMH OLIEHKH BOAHBIX PECYPCOB HEPasphIBHO
cBsi3aHa IIpoG/eMa IPOTHO3a 34T[aCOB NOYBEHHOH BJIATH LA oGec-
MEeUYeHHsT CeJIbCKOr0 XO3AHCTBA NPSIMBIMU JAHHEIME O BJaroobecne-
YeHHOCTH IPOM3PACTAHUS CENbCKOXO3SACTBEHHBIX KyAbTYp. TIOMHMO
CaMOCTOATENBHOTO 3HAYEHHS, 3TA NPOOGJIEMa OPTAHHUECKH BXOLUT
B WCCaefoBaHMA ocobeHHocTelt (DOPMUPOBAHUS PEUHOTO ¥ MOA3EM-
HOrO' CTOKa, TaX KAaK 3aKOHOMEPHOCTH BOJHOIO peXUMAa I[IOUBH,
B IIpOIlecCe KOTOPOTO CO3/IAI0TCH 3amachl OUBEHHOU BJArH, ONpeje-
JIAI0T OCOBEHHOCTH HAYaJbHOH CTaAHU MOA3EMHOTO CTEKaHUA: B Hau-
GoJsiee HATIAAHOH dopMe 3TO ObIo mokazauno A. A. Pone B yuenuu
0 TUIAaX BOAHOrO pexuMa mous: «[lousa mpencrasisieT coGofl Bepx-
HIOI0 000J0YKY CYIIH — 06O0JMOUKY, HA HMOBEPXHOCTH K B TOJIIE KO-
TOpOfi COCPEAOTOUEHbL IBJICHHS TpaHCHOPMAIUK BJIArd aTMOC(HEPHBIX
0CaJKOB B BOJKl MOBEPXHOCTHOrO, TIOYBEHHOI'O W MOI3€MHOTO CTOKA
W sIBJICHUs BO3BpAaTa BJAard B aTMocepy, T. e. BaxkHelue caarae-
MBle THPOJOTHYECKOTO mpoileccas [72, cTp. 154]

K coxKajieHno, 0 caMOro JIOCJTEJHET0 BPEMEHH HCC/Ie[OBaHHUsA
BOJHOTO peKMMa I0YB, OOLIMX CBOHCTB NOYBEHHOTO MOKPOBAa B ac-
HeKTe BAUSHUA HX Ha 3aKOHOMEPHOCTH (GOPMHPOBAHWS DEUYHOTO
CTOKA ¥ IOJHOTO yueTa' B PeKHMe IOA3EMHBIX BOJ He NOJYYHIH
JI0CTATOYHO IMHPOKOTO pAasBHTUS, OCOGEHHO B HEOOXOAMMOM ISt
3TOTO PErNOHANBHOM HATIPABJEHUH.

IogseMHoe CTeKaHHe BOIBl — 3TO CJAOXKHOE COUETaHHE WpoIlec-
'COB mpocayuBaHisl BOJABLI B TOYBY, CBA3aHHOE ¢ (POPMHPOBAHHMEM
" «HOTEPb» TOBEPXHOCTHOTO CKJIOHOBOTO CTOKA H PEXKUMOM IOUBEHHOM
BJI4ATH, IIPOIECCOB osee T1YGOKOTO IBHXKEHUs BOLHL B 30HE a3palliy,
ONpejesISIIONEro NUTAHUE MOA3EMHBIX BOJ, W JajbHeHlIero ABHKe-
HHs €e TOJA3eMHBIM CTOKOM B BOJIOHOCHBIX IIIaCTaX, KOTJa OCYIIeCT-
pasercs: (OPMUPOBaHHE eCTeCTBEHHBIX DecypCcOB MNOIL3EMHBIX BOJ,
a Takxe TPOUECCOB MOA3eMHOTO nuTaHus pek. OineHuBdd OOLIYIO:
H3YYEHHOCTh TOA3EMHOTO CTEKaHHdA, CAelyeT OTMETHTh 3HAYUTE/b-
HBIH PaspblB MeXIy HEOOXONUMBIMM M HMEIOLIMMHCS JaHHBIMH 06
stux spaemusx. PakTuuyeckwe MaTepHaJbl, XOTS M OOLIUPHBIE,
B GauKafiliiee BpeMs B JyUllleM ¢JIydae MOTYT HO3BOJNUTL BBIABHTDL
JHIIb 06lHe KayecTBEHHBIE 32KOHOME@DHOCTH IIOA3EMHOI0 CTeKaHHs
U HEKOTOPHIE TeHeTHUeCKHe CBSI3W €ro ¢ OTASAbHBIMH NPUPOJHBIMH
¢dakropamu. s HOJHOrO Ke peIleHHs] IPOGJeMBbl KOMILIEKCHOTO
MCIONbL30BANHS U OXPaHbl BOJHBIX PeCcypcoB HEOOXOAMMLI TOYHBIE
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KOJTHYECTBEHHbIE XaPAKTEPHCTUKN PerHOHAJAbHBIX 3aKOHOMEPHOCTER
U reHeTHUYeCKUX CBA3ell BO BCEX 3THX ABJCHHSAX.

CylLHOCTE IOCTaBJEHHOH B Halllefi cTpaHe NPOGJeMB BOJHBIX
pecypcoB 3aKJII0UaeTCsl B CO3LaHMH YIPaBJASEMOr0 BOJHOTO PEXHMA
Bcell ee Teppurtopuu. Ilpu »ToMm, kak ykasweiBaer M. K. JIbBoBHY,
CTAaBHTCS 3ajaua «PacliypeHHOT0 BOCIIPOM3BOACTBA BOJHBIX pecyp-
coB» [54]. B OCHOBY Takoro BOCIPOM3BOACTBA ROJMKHO OBITh MOJO-
JKEHO TJy6oKoe H3ydeHHe BOAHOro Gajamca peuHbiX GaccefiHOB U
T€X 3aKOHOMEpHOCTeH CBA3M MeXAY KOMILIEKCaMU IIPUPOAHBIX (hak-
TOPOB, KOTOPBIMH OTIPeJle/ISieTCs] €CTECTBEHHBIH pexuM 3THX Gaccel-
HOB. TOJNBKO Ha OCHOBe OOGBEKTHBHLIX UM UETKHX MpPeJCTABJIEHUI
0 BO3MOJKHOM XOXe mnpoueccop (GPOpMHPOBaHHSA BOXHBIX pPECYpcoOB
KOHKPETHBIX 00BbEeKTOB B YC/IOBUAX XO03AHUCTBEHHON NEeATENbHOCTH MO-
IyT ObiThb pa3paCOTaHbl MEDPONPHUATHS NO YIPAaBJEHUIO BOJAHBIM  pe-
JKHMOM TeppHTOpHH. IIpH 3TOM OxapaKTepH30BaHHOE Bbillle 3Haye-
HYe TIPOIECCOB TON3€MHOTO CTEKaHHA B (DOPMHPOBAHHHM BOIHOTO
fajlanca peuyHbIX 0acCeHHOB NOKa3blpaeT, YTO WX HM3yueHWe JICKHT
B OCHOBE IIPABHJIBHOTO DEIIeHHsT BOIPOCA O BO3MOXKHBIX U3MEHEHUAX
BOJHOTO peXuma Ha npeo6pa3yeMb1x Bopoc6epax. IlpoekTupoBaHnue
arpoTeXHMYECKUX ~MEepONPHATHH, HaNpABJECHHbIX Ha obecneyeHne
BJiarofl CEJbCKOXO35HCTBEHHBIX I10JIeH, OKOHUaHUEe BEUHOH JIMCKYyCCHH
0 BJUAHHYM HA CTOK 3THX MepDONPUATHAN-¥ JiecOHacaXKjieHuii, B 3Ha-
YHTEJIBHOH Mepe COCTaB/ISIIOMMUX OFHY M3 OCHOB npobaeMbl yupagje-
HHS BOLHBIMH pecypcaMH, HEBO3MOKHEI 6€3 KOMHUeCTBEHHOH OUEHKH
eCTeCTBeHHOH 3apery/JupoBaHHOCTH CTOKa BOJ B NpOIEcce TOA3EM:-
HOTO CTeKaHHs.

Besa cnoxuOCTs paspaboTKy reHepasbHON CXeMbl KOMIJIEKCHOTO
HCNOJb30BAHHUA H OXPaHBI BOAHBIX DECYPCOB W 3aKAUAETCH B TOM,
YTO NPAKTHKOH HAPOJLHOTO XO3sHCTBA Mepel T'HAPOJOTaMH U FHIPO-
reoJoraMHy IIOCTaBJ/JEHB TAaKHe 3aJayd, KOTOpble B TEOPHH H HATYp-
HBEIX MCCTENOBAHMAX ellle He MOJYUIHIH OKOHUATESBHOrO MOJTHOFO pe-
LIeHUS.

PasBuTre CyHIECTBYIOIIUX CKYIBLIX CBeeHUH O 3aKOHOMEPHOCTAX
I0OJI36MHOTO CTE€KAHHA B NPHPOJHBIX YCIOBHSIX B HEOOXOAMMBIX IS
TEOPHH U IPAKTHKH MacmTabax TpebyeT na/jbHEHIIEr0 HCC/IeL0Ba-
HUSl CJIOKHOTO IIpOollecca ABHIKEHHs] BOJBI, MPOUCXOASLIEr0 B MHOTO-
00pasHof U Ype3pEUANHO HEOZHOPOJHON cpeie TOYBO-TPYHTOB, TPH
HENPEPHIBHBIX U3MEHEHHsIX YCJIOBHUH CTEKAHUS BOALI B 3aBHCHUMOCTH .
0T cocTosiHuSl 3Toil cpennl. IIpoBemeHHrle B 3TOH 06GJgacTH HaTyp-
Hble HaOJIIOLEHNS, TeOPeTHYECKHEe M SKCIIEPUMEHTAbHbEIE HCCIeNoBa-
HYA, B KOTOPBHIX pabOTEl COBETCKUX YYEHBIX HIPalOT BEAYILYIO POJb,
NOKA3HIBAKOT peajbHble BO3MOMHOCTH IOJYyUEHHS MOJOKUTENbHBIX
pesyabTaToB. OnHAKO c60p (HaKTHUECKOTO MaTepuana AMAs OGIHp-
HEIX IIPOCTPAHCTB Hallledl CTpaHbl H €ro perHoHa/JpHoe 000O0INeHHe
B KOJIMUECTBEHHOM BbIDAXKeHHH MOTPeOYIOT NMPOJOKHTENbHOTO Bpe-
MeHH. J103TOMy THApPOJNOTH ¥ THAPOIEOJOTH JI/Is1 pellleHHs CBOHX
HEOTJOKHBEX 3aJay BBIHYXKIEGHB HCKAThb XOTA OB KOMIJIEKCHEIE,

13



“(gWx om,ﬂ oroxo gnnD undoinddar yeog BrY ‘jmy

pW oML [6G oraremorn undoluddal mioen gondod BIYT 4
211 M9Bgpd BHRIOXEER). M HMEy HoHTadD) BIT udalon owMH

-galnk) xenowed xwaurmAoes @ dogecorod yamiedacodgeag u ommediarudHu ‘omHadedu BH B0LY d9darou BISRA €3
N ML g'gg yonded (arkyy-uooy] 1 mexreq ‘sdow Sosxodaredy) HWBWIOT0E HWIIHhOIIIRQ HMIFHIAJM

JOWORWHHRE ‘HUTRWIONT €30 M ;WS 'OML (] OMMTEIIOrI YOIIgo EHEINO OJOLHEOWS][ ooHdega?) dogodrao X@uUAdN €3g 4
; ‘631 00000G g : 1 BOBLIIOEW JDD7) BHOLD OJOHWAETOU WRL
-dext 3 werendeien ou HeY uxod € BMOLD OIOHWIEWOU Landed -(L06] “If ‘LeYeMoalawodrH]) «eeoio) odoxolsgo) uudoind

-de1 omereg yMmTod u 13d4dad

omurogy uudedionow WEHHEY O MHAT3EHdN SHHAJRIOR H NOLY HHIWIQO ‘UNUEBIQ

800 | — | 920 | O%E 1537 - 161 | 1€9 | 987 6¢6 | — ¢80TY | ¥69 112€1023| dODD Xewaradu & aon
-#a20'Q X204 Budoindda]
- — | ¥1'0 | 8% 96 - 0 | 865 |98 |v€°LS — €88 €99 |$8lg |~ ° ° ' EHELOXES
-B) U HHMEY HOHTRd))
19Ho¥ed QIHROLIDRG
I1°0 | ¥¢'0 | %0 | 1.¢ gl 444 60€ | 089 | L¥6 6l | L6S 68L |9€LT |6¥GC © . OJOsMOHOUK
, U 0J0MILOX() .‘BEOIHHdR]g
90°0 1 &0 | 8V'0 | 21T Lg 6.1 90c | ¢c¥ | L601 Lel 106 8¢0T |gelg 8406 |~ ~ = -~ © ° T Od
-OMOLOYAR H oJoxadug
‘ -H7)-OHhOLIOY ‘XIdE3LUB]p
80°0 wmﬂo om”o €9¢ 9% 6591 S0G | 899 | 193G 88¢ | <66 €8gl 0% e (1969  © T T © odosxadey
L0°0 | #1°0 | 16 0 | 96€ | 3¢ 89 ¢OT.| 86% | Igll| 9 96 €61 06z |LI¥ 1 lce8g |~ ° ° °  OJOMIUHIDEY
90°0 I1°0 [ LT O | °L¥S 6€ 9L gl | 699 |€cL | 1 &8 001 el (S8 |GeE 1 0I0M)E0EY H OIOHUS|
wo”o 9% 0 | ¥€ 0} 909 8% 106 646 | G9L 1 1€¢ | 9 Lg | 1€1 691 | 008 1€99 T 7 oJompulred
60°0 | 6£0} 8 0| GLE L9 VLe Pe | €1L |GeV + 8 LL 1¢6¢ 66¢ |¥€8 |0L11 | ° - pdemmadeg u olorreg
=2 | E5 S |=2| umm YRH S om| 9 | 25| pen WAH o | g 2 a
c 0 Q0 o =0 & -130 4 o =0 & . 4 a =)
mw mm m em -WIEY O -xmwmma -go m am -WALTOI -M%oﬂﬂ: -g0 m .am
= 5% o ® wad 3013 = ? wod 3010 = | E8 sdoW HHA0IRY
o Wk d
RNOLD WA ‘gord WY ‘WILQO -
1Haunndheo)]

1 BOHRIRQ OJOHIOT . IM1HOWIIE

] BOIHIQR ]

yodON WEHHSIIEY OLl BE0IO) 010MI807) Mudornddal oHEIRG HIAHTOY

14



HepacuJeHeHHble Ha COCTABJAIIME KOJHYeCTBEHHBIE MOKa3aTenlu
cyMMapHoro sddexra NOA3eMHOTO CTeKaHus. TakuM Inoxasaresem
IJIS peYHoTO GaccefiHa B LeJOM SIBJISETCS BeJMHYHHA [OJ3€MHOrO NH-
TaHusg pexu. B Hel, Kaxk GblIO NOKa3aHO BhIIUe, AJS PEYHOrO CTOKA
HAXOIHUT BBIpAKEHHE €ero IOoJ3eMHas COCTaBJAIONLAs, YCTOHNYHBBIH
CTOK peKH, a AJs HOA3eMHEIX BOJ 30HBI HHTeHCHBHOTO BOLOOOMeHa —
BeJHUHHA KX €CTECTBEHHBIX pecypcoB. HacKoJbKO CYIIECTBEHHYIO
pOJIb HI'palOT TIOJ3eMHEIE BOAHI B OGIIEM BOXHOM (aJjlaHCE CTPaHM,
MOZKHO BHIETb U3 TalJ. 1.

Bonee peranpHOe pacCMOTpPEHHE COCTABJASIOMNX BOAHOTO Ha-
JIaHCA TI0 OTAEJbHLIM palioHaM CTpaHBl MOXKET I0Ka3aTb, YTO MNOJ-
3eMHBIe BOJbl 30HBI HHTEHCHUBHOTO BOJOOOMEHa B psaje pedHEx 6ac-
cefiHOB MOTYT cocTaBJATb Gonee 50% ooOuwero croka pek. K HuM
MOXKHO OTHECTH B IIepBYyIO ouepelb Oacceiinel pex Cwip-lapbu, Ten-
wena, Mypra6a, 3epasimiana, pafionos. PepraHcko# KOTJIOBUHBI,
ApapaTcko#l LOAHHBI H MHOTHX APYTHX BOAHBIX OGBEKTOB.

Hapsany ¢ ycTOAYMBON wacTbio BOAHBIX PeCcypcoB gauHble Tabu. 1
II0Ka3bIBAIOT OIPOMHBIE 3aN1achl BOJ, IOBEPXHOCTHOTO CTOKA, GLICTPO -
cOpacbiBaeMble B MOpsA. B yCHOBHUAX YNpaBAseMOro BOAHOTO pe--
JKHMa 3TH BOJB B IePBYI0 odepeldb OJKHBl H3MEHHTb CBOM HYTH.
HacTe UX MpPH TIOMOIIM THIPOTEXHHYECKUX COOPYIKEeHHH GyleT 3ape-
Iy/JHpOBara B BOJAOXPAHU/IHILAX U IOHAET Ha BBIPAOOTKY 3JEKTpH-
4eCKO# SHEeprHH ‘M Ha opouleHHe. HexoTopble pekd MOJKHEI OYIAYT
CMEHHUTb CBOH IIDHBEIUHBIE JAOPOIH, 10 KOTOPBIM .OHY [(BHUTAJHCh
UCIIOKOH B€KOB, X HX HaNpaBaAT Ha 00BoJNHeHHWe Kacnuiickoro,
ApaJsbckoro Moped U 3acyIlJIUBBIX PaHOHOE.

W npu pelueHHH TakHX 3a7ay HEOOGXOJHMO YUYHTHIBATH OCOGEHHO-
CTU BOAOOGMEHAa MEKLY NOYBO-TPYHTAMH U PYCJIaMHU peK, KaHaJlaMii,
BOJOXPaHUJUIIAME (Yy4eT HOA3EMHBLIX IOTepb NpH NepeOpOcKe peK,
pacyeT H IPOrHO3 BOJLHOrO 0ajlaHCa BOAOXDPAHWJHIL B U3MEHEHHBIX
[HpH NOJNOpax YCJAOBHAX MOA3EMHOIO CTEKaHHMsA, ONEHKA BO3MOKHOTO
3200/ 2UNBaHAS U 3aCOJICHUS TIOYBO-TPYHTOB HA MOJATOILISIEMEIX TEp-
PHTOPUSAX Y BOJAOXPAHHUIIHKILL) .

[To3TOMYy B COBpPEMEHHBIX UCCAEA0BAHUAX BOJHOTO GajiaHca H pe-
JKHMa CTPaHbl, B OCOOCHHOCTH IIPH I'eHEeTHYECKOM HANpPABJEHHH H3Y-
YeHHs 3aKOHOMEPHOCTH UX $HOpPMHPOBAHHUS /IS YCOBEPIICHCTBOBAHMS
METOJOB pacueTa M NPOrHO3a BOJHBLIX PECYPCOB KAk B [HIPOJIOTHYE-
CKOM, TaK W B THADOTEO/OIHYECKOM acleKTax, H3ydeHue HO3eMHOro
MUTaHUA pPEK YeTKO BBIPUCOBBIBAETCS KaK OJHA H3 OCHOBHHIX IPO-
Buem.

YuuTeIBasA BCe BHIIEH3JIOXKEHHOE, aBTOp B HacTosleil paboTe
paccmaTpuBaer ofliee COCTOSIHUE HCCAENOBAHUH INOA3EMHOTO NUTA-
HHSl peK, BO3MOXKHOCTH M HallpaBJeHHe UX PA3BUTHSA, JAeT KOHKpPET-
Hble PEeKOMEeHAALMH II0 [MOCTAHOBKEe HATYPHOTO H3YUEHHs IpoIecca
MOJ3EMHOTO CTOKA B PEKU H 10 aHaJH3y MATEPHAJOB AJsI KOJHYECT-
BEHHOU OIIEHKU BEJHUHHEl MMOJ3EMHOTO CTOKa B pekd. Ha ocHoBe
MaTepHaJOB H3YUYEHHT K pacueTa II0[3€MHOrO CTOKAa, MOJYUEHHBIX
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‘IpHU COCTaBJEHHH KapT €r0 OCHOBHBIX XapaKTepPUCTHK [Jis TeppPHUTO-

pun Bcero: Coerckoro Coglo3a - B paGotrax ITH, MIY .u
BCEFI/IHFEO nojJ o6mWuM HayuHblM pykoBopctBomM B. M. Kypme-
JHHA, a TaKie JHTepATyPHBIX AaHHBIX JAeTcs XapAKTEPUCTHKA OC-
HOBHBIX 32KOHOMEPHOCTEH (HOPMUPOBAHHAS MOA3EMHOTO MHTAHHA PEK
B PaS/IUYHEIX (PMSHKO-TeOrpaduueCcKuX yCIOBUSX.

CJI03KHOCTh PAaCCMATPUBAEMEIX $IBJIEHHH, OTHOCHTEJbHO cjadas
WX H3YYEHHOCTb M KaK CJEICTBHE — OTCYTCTBHE TEOPUH, CTPOTO OIIH-
CBIBAIOIEH MPOIECCH [O3€MHOr0 CTOKA B MHOFOOGPA3HBIX IPHPOJ-
HBIX YCJAOBMSIX, HE TMO3BOJSAIOT B HAcTosIlee BpeMsl naTh €IHHYIO
CHCTEMY pelIeHH, NPeNJIOKUTh 3aKOHYeHHbIEe U YHHBEpPCAJIbHLIE Me-
TOJIB! pacyeTa U IPOrHo3a NOA3EMHOTO UTAHUS PEK.

OjlHAaKO NpU COCTABJEHHH HacTOsAIIed KHMIH aBTOP CTPEMMJICH
K BO3MOXKHO 60Jiee CHCTEMATHYECKOMY M3JI0KEHHIO BOIIPOCOB, K KPH-
THYECKOMY PAaCcCMOTPEHHIO CYUIECTBYIOIIUX IIOAXONOB B H3YUEHHH
CJIOKHOTO mpouecca (OPMHPOBAHHUSA MOJA3EMHOTO CTOKA B PEKH H
clieiajl TIOTEITKY OOBEKTHBHO OLEHHTL BO3MOMKHEIE IYTH peLIeHHs
IpOBIEMEL
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YACTDbH1

NMPOUECC ®OPMHUPOBAHUA NMOA3IEMHOIO
NUTAHHUA PEK U ETO U3YYEHUE

i

Trasa 1

PA3BUTHE U COCTOHHI/IE WUCCJEJNOBAHUY
NOA3EMHOTO NMUTAHHSA PEK

'/ BBISICHUTD COBDEMEHHOE COCTOSHHE HCCIeIOBAHMH [OJA3EMHOTO
[HTaHHUS peK KaK KOMIJIEKCHOH THAPOJIOTO-THIPOTE0JOrHYECKOH IPO-
GjeMBbl ¥ TOAOHTH K OIllEHKE IEPCHEKTHBLI MX pa3BUTHA HaHOOJee
NOJTHO MOXHO, .JIUIIb PACCMOTPEB HCTOPHIO 3THX HCCIeNOBAHHWH H
CBsI3aHHBIE C HUMH BOIPOCH M3Yy4YEHHsI B3aHMOCBSI3H PEUHBIX M MOK-
3eMHBIX BOJ, KDHTHYECKH OLICHHB OTJAE/IbHbIE DELIeHHs], NOJyYeHHbIE
Ha pasJMUHBIX 3Tamax umccienoBasmil. /OIHAKO aBTOp HE CTABUT Ile-
pel coOOH IeNU IOJHOCTBIO OCBETHTH MCTOPHIO Pa3BUTHS HPOBGJIEMEI
¥ OTPAaHMYUBAETCH PACCMOTPEHHEM TOJBbKO HEKOTOPHIX CTOPOH 3TOTO
BOIpOCA C TeM, YTOOLI BHISIBUTL MYyTH BO3HHKHOBEHHS OTIENbHBIX
crnocofOB U NPHEMOB H3YYEHHS U PacueToOB NOJ3EMHOTO NUTAHUS PeK
H TeM CaMbiM II0Ka3aTh HX OPAKTHYECKYI0 3HAYUMOCTL M POJb
B Ja/bHEHIeM PA3BUTHH NPOO/IEMEL. o
\XUepes Bce HCC/IeNOBaHHS IOA3EMHOIO MHTAHHSI PeK KPACHOH
HUTBIO IIPOXOAMT CTPEeMJIEHHE HCIIONb30BAaTh IS KOJUUECTBEHHOH
OLCHKH BeJIMUKHBI NOJ3EMHOTO CTOKA B PEKY NpaKTUUECKH Haubosee
yIOOHEI!l MeTO# — aHaJ/ju3 THAporpada pedHoro CTOKa.‘\YHOSTOMy
3TOMY BOIIPOCY aBTOp yaAendeT HauOoJbllee BHHMaHue. B TO XKe
BpeMsi, yUUThIBasA, YTO CJA0KHOCTh IpOoGJIeMbl, MHOrOOGpasue 3amad,
B DellleHHH KOTOPBIX HeOGXOI¥Ma KOJHUECTBEHHAs] OLEHKA IMOj3eM-
HOTO NHUTAHHSA PEK, U JIHYHBIE CKJIOHHOCTH HCCJIeRoBaTelNelt o6ycio-
BUJIM IIOSIBJIEHYWE H JPYLUX, CAMBIX PA3JUYHBIX METOMOB W TPUEMOB
€r0 HM3yueHWs M aHaJH3a, NPUXOAUTCH YASTUTh BHHUMAHHUE H 3THM
BOTIPOCAM. ‘ . ,

Mcropuro pasBHTHS HCCAENOBAHUH MTOA3€MHOTO NUTAHUS PEK TPH-

HSITO HauWHATbh C KJIACCHYECKOH CCBIIKYM HA TPYA pUMJsSHUHA Mapka

e EVIE WOTEHA |
NlenurrpagoHero |
IugpoMeTEoPOROrHYEEKROrO |
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Burpysusi [osmus «De architecturas (I B. mo H. 3.), Toe ykasesa-
€TCsl, 4TO NPOCAYMBAIOIIKMECS C MOBEPXHOCTH 3€MJIH BOIBI 06pasyioT
[IOI3€MHBIE BOABI, CHOBA BBLITEKAIOT HA IIOBEPXHOCTb, JaBas HAYAJO
KJII0YaM M ucTouHuKaM [77]. Jpyroi mpumep Toro, 4To y JIofel yiKe
JlABHO CJIOXKHJIOCH ACHOE MPEACTaB/IECHHE 00 yd4acTHH B (OPMHPOBa-
HEM PEYHOTO CTOKA MOJ3EMHBIX BOJ, MOXKHO BUJETb M3 JpeBHEH pyc-
CKOll moroBopku: «Ms CTyIEHOTO KJII0Ua peuKa OeKUTY.

\ HpaKTquCKH B Hallleli cTpaHe mpo6/eMa IOA3€MHOTO NHTAHHS
Pek BO3HHK/IA KaK THIPOJOTHUECKAs: 3ajlaua B CBI3H C HEOGXOMMMO-
CThIO IPOTHO32 BOJHOCTH peK IJs CYLOXOJACTBa B MEPHOJ 3acyXH,
KOTZa OTCYTCTBY®T HX HENOCPEJCTBEHHOE SOKJEBOEe MMTAHUE [I0BEpX-
HOCTHBIM (CKJOHOBBEIM) CTOKOM. B yC/NOBHAX CpaBHHTENBLHO MaJsioi
H3YYEHHOCTH IMOA3EMHBIX BOJ FHIPOJIOTH CTOAIM NEPEJi BECbMa CJIOK-
HOM 3ajauell XoTs Obl IPyOOH KOJMUECTBEHHOH OIEHKH NOA3eMHOTO
MUTAHUS PeKM B HaHOOJee BaXKHBIH /IS CYyAOXOACTBA HepUuO] HA3KUX
(MeKeHHEIX) pacxXoloB peKH. EcTecTBEHHO, UTO IIpH. 9TOM B IIEPBYIO
ouepeb Gbio OOpallieHO BHUMAHUE HA NMUTaHHE PEK 3a CUeT UCTOU-
HUKOB — POAHHUKOBOTO CTOKA. {151 KOJMUECTBEHHON OLEHKH pa3me-
pPOB BO3MOXKHOTO DOJHHKOBOTO IIMTAHHSI pEK ONpPefensnoch TakK
HaseiBaeMOe HHpuabTpannonHoe uucao ([lapamensnn), xapaxre-
pHU3yolllee COOTHOIIEHUE MEXY BLINABIIMME NOXKIEBHIMH OCaJKaMu
# 1e6HTOM UCTOUHMKOB, MATAIOUIUX PeKY. MHOUABTpaHOHHOE YHCIIO
k ompenensiioch SMIMPHYECKHM IIyTeM 110 JAaHHBIM, IOJAYICHHBIM IIDH
3aMepax nebuTa HCTOUHHKOB Q, H IO KOJHYECTBY OCaiKOB /i, BHI-
NaBOIMX HA M3BECTHYIO IIOW(aAb BoxocGopa o, [0 COOTHOLIEHHIO

_ 9 '
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Brlupcienne AHQUABTPAMOHHOTO UHC/Ia JAaBajO MPaKTHIECKi
IpUMEHHMEBIE PE3YABTATH TOJIBKO JJis HeGOJBLIHMX PEYHBIX BoJocOO-
pPOB C TPOCTHIMH YCJOBHAMM NOJ3€MHOro nuranus. Ilostomy pias
MIPaKTHUECKOTO peHIeHHsT 3ajayd OIpe/e/eHHs HH3KOrO (MexKeH-
HOT'O) CTOKa MAPOJIOrH GBI BEIHYXAEHB HCKATb Aa/bHEHIINE yTH
ONpeAeJeHHs] MOA3EMHOIO MUTAHHUA PeK. TakuMm IyTeM fBHJCH Tak
HasBIBaeMbifl CIoco6 «cpesku» rupporpada oOLero CToKa pekd IIo
opsiMofi JUHHM. UYepe3 HH3KHE TOUKH rn,uporpa(pa drtor cuocobd
SIBUJICSL CaMO# rpyGoii M YCJOBHOH CXEMOH BhIIEEHNS «yCTOHYH-
BOTO CTOK@», He YUHTHIBAIOIIEH CYNIECTBOBABIIMX Y2Ke H B TO BPEMS
IpeCcTaBIeHU . 0 HEKOTOPOH AMHAMUYHOCTH NOA3EMHOTO NHUTAHHS.

- Ho mpakTuueckoe ymOGCTBO NpHeMa OIpejeleHHss 0OeCHedeHHoro
NHTAHUSA PEKW B TEPHOJ MeKeHH U BO3MOMKHOCTb HCIIOJb30BAHHUS
OTHOCHTEJIbHO OOJLUIOTO THADPOMETPHUECKOrO MaTepHaja [0 CTOKY
pex 0GyCJOBHIO LIMPOKOE €ro NpHMEHeHHe B HHKEHepPHO-THAPOJIO-
THYECKHX MCC/IeOBAHUAX.. IDTOT IpPHEM, BBEJEHHLIH B NPAKTUKY -
dbpanuysckuME HHKeHepaMHu emle B 60-X Tofax mpolLIoro CTOJNETH,
KaK OyHeT MOKAa3aHO HHXKE, CYIIeCTBYyeT B DPasJjHyYHLIX BapHAHTAX
JIO HACTOSILLETO BPEMEHHU.
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ITpu mpoBemeHHH KOMILIEKCHBIX THAPOTEXHHUECKUX U THAPOTEO-
JOTHYeCKHUX HcciaedoBaHuit B Poccun (Dxcrmenuius .[ajsi UCCAef0Ba-
HUSl HCTOYHUKOB TJaBHelmux pek Erpomnefickoi Poccuu, paGoras-
wasi B KOHLE I[IPOLIJIOTO CTOJIETHSI) TaKOH «MHMKEHEPHBIH TOAXOI»
K OLIEHKe TOJ3eMHOTO NMUTaHHA DEK BIEepBbie BCTPETH/ Pe3Koe BO3-
paXkeHHe CO CTOPOHBI THApOreonoros. [Ipy 3ToM o6HapyKUJIOChL ABA
HOPOTHBOTOIOKHBIX MHEHHS O BO3MOMKHOCTH KGJMUECTBEHHOH OLIEHKU
IOA3E€MHOTO («KJKUeBOro») TMHTAHHA peK BepxoBuii Oaccefina
JIHenpa Jlona, Boaru.

\\ ‘I'mpporeonorayeckuit otTaes, pyKOBO,ZLHMbIH C. H. Hukutuueim,
OTKa3ajicsl OT KOJNMYECTBEHHOH OLEHKH MOA3EMHOTO TIHTAHHS peK H
OrpaHMUU/ICH KaYECTBEHHOH XapaKTePHCTHKOH THIPOreOJOTHYECKHX -
ycnosnu hopMHpOBaHHS NOA3EMHOTO CTOKA. ! Y

Ko FHIlpOTeXHquCKI/IM OTPSIIOM 3KCIeAHIMY  ObLIM CHEJaHBl II0-
IIbITKH KOJTHYECTBEHHOM OLEHKH HOJ3eMHOr0 MHTAHHA peK MO BEJHU-
YHHE PACXOJIOB B NEPHON JeTHel W 3UMHe#l MexKeHH, B OCHOBE KOTO-
pBIX JiexaJ TOT Ke .MpUHuUN cpesku. [Ipu 3TOM HeoBxoAUMO
" OTMETHUTb, YTO B CBOUX TEODPETHUECKHX IOJIOMEHHSIX PYKOBOAUTENb
pabor I'. @. 36poxeK HCXOAUJ U3 INOJOXKEHHS, UTO BEJHYHHA TOJ-
3eMHOI0 IIUTAHHSA HE OCTACTCS MOCTOSIHHOH B TeueHHe roga, Taxk Kak
OHa O00yC/JOBJNE€HA NUTAHHEM H3 NOCTOSHHBIX H IEPEMeXKAIUUXCS
kiaouel. HecmoTps Ha 2TO, M3-3a OTCYTCTBHS NPAaKTHYECKOH BO3-
MOYKHOCTH yyeTa JMHaMHYHOCTH 3TOH BeJHYHHEL OHa B paoTax
OTgmena npuHHMAaMach MOCTOSTHHOH M 3a ee IMoKasaTesb MPUHHMAJICH
.- Pacxol peKd B NEpHOj JeTHeHl HAM 3UMHe#l MexeHH. B sTom mpu-
Mepe HarJdg[QHO BHJHA COBEPIIEHHO CO3HATERbHAS, HO BBIHY X -
IeHHAas CcXeMaTH3aldsd CJIOKHOTO INpollecca MOA2E€MHOTO CTOKa
B DEKH, IPOBOAMMast THAPOJIOTaMH. L ‘

B pesyabpraTe pafoT DKCHeNHINH, HA4aThX, KAK YKa3bIBAJIOCh,
ellle B KOHIE NPOILLIOr0 CTOJETHS, GBEIIM IOJyUEHBl MepPBble KOJHYe-
CTBEHHBIE XapaKTePHUCTHKH MOJ3eMHOro NHTaHUA pek Erpomneiickoir
Poccun, B HacTosilllee BpeMsl HMeEIOIHe TOJNBKO HCTOPUUECKYIO HEH-
HOCTb.

B panppefilieM BONIPOC O NMOJA3€MHOM HHTAHHH DEK NPOJOJKAET
NpHUBJEeKaTh K cefe BHHMAaHHE HCCJAEAOBATeNeH Kak INyTh. K Mpei-
CKA3aHUIO HM3KHX «TOPH30HTOB CTOSTHHS BOIB B pPEKax» MJAA CyHO- -
XOJICTBA.

=+ B 1911 r. sa XIII Cpe3ge pycckux geATenel 110 BOAHBIM NYTAM
“A.. . BynrakoB (GopMysnHpyeT I[OJI0OXKEHHe O MPOrHO3e PEeyHOro
CTOKa B 3aBHCHMOCTM OT 3allacOB MOA3eMHBIX BOJ B Gacceiine: JerT-
HASl MEXKeHb OIlpefe/sieTcsl BENUUUHOH BeceHHEro NojgbeMa yPOBHA
LPYHTOBBEIX BOJ.

< OgnHako peanbHEE BO3MOKHOCTH Pa3pabOTKH M HCIIOJb30BaHH
"B MpaKTHKE TOTO CIOCOGa MPOTHO3a YPOBHSI BOABL B PEKAX HE OBLIH
obGecneueHbl (haKTHUYECKMMH AaHHBIMH 00 YPOBHAX NOJA3€MHBIX BOA
B peunnix Gaccefinax. CKyAHble CBEIEHHS O pPeKUMe NOA3EMHBLIX BOJX
‘B JIy4IlleM CJyyae OrpaHHYHBAJINCh JHIIb BEChMa PeAKUMU JAHHBIMU
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HaGJIOIeHAH O OTHEJbHBIM KOJIOAILAM, STH30AHIECKHM samepaM
,ue6HTa POLHUKOB.

/,OTcyTCTBI/Ie LaHHBIX O DEeXHUMe [0 3eMHBIX BOJI, U3MEHEHUH UX
3anacoB IPUHYK[aJ0 THAPOJOrOB HCIHO/Ib30BATH TMPHEMBl pacule-
HeHUsA rHaporpada 6e3 yuera JUHAMUKH MOJ3€MHOIO IMTAHHS DEK,
uTO HAXOAHJIO OTp2XKEHHE B NPUMEHeHHH /I aHaIH3a ruaporpados
NPOCTeAINX NPSAMEIX CPE3OK». \//

PasBuTHE THIPOJOTHUECKHX DACUETOB W HEOOXORUMOCTH “HOBHI-
IIeHHs] UX TOYHOCTH NPUBOJUT THAPOJOTOB K HEOGXOAUMOCTH Pac-
U/IEeHeHUs CTOKA HA «3/IEMEHTapHBIe YacTh» C BBIICJCHUEM 3THX da-
‘cTeil M0 reHETHYECKOMY MPU3HAKY.

B. I'. Faywkoreim {18] Buepssle (1928 r.) OB NPERJOIKEH MPHH-
I{UTl TEeHEeTHUECKOTO pacuJeHeHHs OOIero peyHoro CTOKa ¢ Bhbiaese-
HHEM uYeThlpeX KaTerOpHi muTaHus pek: 1) riayOGOKUME MOA3€MHBIMU
BOLAMHU; 2) aJdJaOBHANbHEIMU BOJaMH H BEPXOBOJAKOM; 3) GOJBIITHMH
CKOIJIEHUSAMH TOBEPXHOCTHHX BOJ, (HOJIOBonbe) 4) MaAbLIMH KOIU-
yeCcTBAMH ITOBEDXHOCTHLIX BOJ {IABOJKHU). \/\/

B orHoleHHH 0ON3eMHBIX BOJ, MOCTYNAIOUIMX B PEUYHOH CTOK,
[ayImkoB yKasblBaeT, YTO MepBasi KaTeropus Haubosee paBHOMEpHA
1 NIOCTOSTHHA W HE TMOJBeprkKeHa Ce30HHBIM KosjebaHusaM, «ociabeBas
U YCUJHBAsICh JIMIWb B pe3yJbTaTe HCTODHUECKH peNKHX 3acyX H
0OUIbHBEIX OCaKOB». «BTopas KaTeropus nmuTanus MeHee yCTOHUMBA,
obHapyXuBaeT KoaeOaHUs He TOJIbKO MHOT'OJETHHE, HO U Ce30HHLIE;
MHOTOJIETHHE KOJeOaHUfA CBSI3aHBEl C KOJEOAHHAMU TOJOBBIX CYMM
OCAaJIKOB, CE€30HHBIE KOJe6aHUus OTpaxkKaloT Ha cebe MepHOIBl HHTECH-
CUBHOHN OT/aud a/JIOBHAJbHLIX U BepDXHH X TPYHTOBBIX BOJ, CJe€-
IYIOUIHX 34 MX HAKOIJIEHHEM (MOC/Te JJINTETbHBIX. MOHEMOB yPOBHS
BOJBI B peKe, HACBIULAWIUX AJII0BUN CBOEH NOJMHBL, MOC]e TasHHUA
CHEroB MPH TaJol NOUYBE, MOCJAE 3aTAXKHBIX OCEHHHX H0XKJed); B Ie-
pHOIBI, TPEALICCTBYIOIINE TAKOMY HaKOIJIEHHIO, KOrjaa 3alac BOJ
UCTOIIEH, MTUTAHHE BTOPOHl KaTeropuy HOJBEPIKEHO CE30HHOMY MUHHU-
MYMY; CIBHT MEPHONOB HAKOIJIEHUS] M OTAaud TAaKUX BOJ MeHseTCs
B 3aBHCUMOCTH OT AJUHBI NYTH ¥ CKOPOCTH TIEePEABUIKEHUSA, H3MEHS-
eTCs OT HECKOJNbKUX JHeP (TaseuHblil a//IIOBHH pEeUHBIX JOJUH) [0
Mmecsina @ Oosiee (kJecHas BOJNa», MEKEHHBIE BOJBL); MpPH OBICTPOH
oTjHaue pa3Mep MHUTAHUS 3TOH KaTerOPHU 3aBHCHT OT CYMMBEI MOCTY-
[UBINAX CE30HHBIX OCAJKOB; [IPH MeJJIEHHOH — Ce30HHLIe KosuebGaHus
CTJIa’KMBAIOTCS W IIPOCTYNaloT JIMIIe MHOToJeTHHe» [18, cTp. 44]
Ipunnun npeigaraica [ymKoBeM J/is TPUOJIHKEHHOTO pacuera
CTOKa MpPU «HEJOCTATOYHOCTH TI'HAPOMETPHYECKHX MAHHLIX», HO OT-
BeuaJl CJAyyar IPAKTHYECKH IOJHOr0 OTCYTCTBUA PErHOHANbHBIX JaH-
HBEIX O peKUMe TOA3EMHBIX BOJ, HX AMHAMHKE BHYTPH THADPOJIOTHUE-
ckoro rojaa. TIoaTomMy aBTOp B OCHOBY BBIIEJIE€HHS  ABYX KaTeropuil
[OJI36MHOTO IMTAHHA PEKH BBLIHYKJEH I[OJOXKHUTbL aHAJU3 CaMOro
raaporpada, crnocod, KOTOPHH B MOCAeAYIOUIEM HalleJ OTpajkeHnue
B pafoTax aMepHKaHCKHX HIPOJOTOB IPH paCwIeHeHHH THAporpa-
(OB ¢ MOMOIIBIO KpuBBIX HcTouleHUA. Haumenomne pacxonpl Ha
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»

MHOrOJIeTHeM TrpaduKe CTOKA NMPUHAMANUCH 3a MOKA3ATEIb MUTAHUS
peKu TriIyG6OKMMHU MOA3eMHBLIMH BogaMH. IIpsiMble, NpoBeieHHBIE IO
TOYKaM TaKHX HaMMEHBIIHX PacXOomoB, OTUIEHSJH Ha TUAporpade
yCTOHYHBOe <«3apery/JHpOBaHHOE» MHTaHHE YKAa3aHHOH KaTeropuu
IIOJI3eMHBIX  BOJ. JIMHHA, cpe3alomas Bce MHKH MOAbeMa MOJOBOAUN
H aBOJKOB, OTpaxaJsa MHHAMUKY «aJjJIOBHAJBHBIX H BEPXHUX TPYH-
TOBBIX BOJ». Kax BHJHO W3 NPHUBEJEHHOI IUTATH, IPU XapaKTepH-
CTHKE AHHAMHMKH IIOJ3€MHOTO0 OHTAHHS pPEKH <«aJIOBHAJBHBIMH U
BEDXHHMH IPYHTOBBIMK BOJ2MH» HAXOAUT OTparKeHHE CIOKHBIA Mpo-
[[ecC OTHAYHM DeuyHBIX BOJ [OCJE UX HAKOIJIEHUS BCJAENCTBHE <IJIH-
TeJbHBEIX IO/J'bEMOB YPOBHA BOJBI B peKe, HACHUIAIOMUX asJiOBHH
CBOel JOJUHBl». B mociaenylomem 3TOT BOLOOGMEH MeXIy PeKOH u
TpyHTaMH OeperoB B CTPOTOM THIPOTEOJOTHUECKOM OGOCHOBAHUU
nonyqﬂn Ha3BaHye «6eperoBoTO PeryIHpPOBAHUSTS.

|/ JlocTOnHCTBO NpeasioKeHHOro ITyIIKOBEIM NpHHIMIA pacvmeHe-
HMSI CTOKa 3aK/I0YaeTcs B TOM, YTO BBIfIeJ€HHE NOJ3EMHOH COCTAB-
JIAIOLEH POUSBOMUTCA -B MPEATNIONOKEHNH O IUHAMUYHOCTH MOJ3EM:-
HOTO CTOKAa B PEKH. BciencTBue OTCYTCTBUSA THAPOTEOJOTHUECKHX
JaHHLIX 3Ta AUHAMHYHOCTL YYUTEIBAJAaCh I'Py6O CXEeMAaTH3HPOBAHHO
M yCTaHAB/IMBA/NA4Ch HA THAPOrpade npub/IAAKEHHO MO XapaKTePHBIM
pacxogam peku.|t/

M3 0630pa MHOTOUHCAEHHBIX paGOT TMAPOJIOTOB 110 OLEHKE IOJ-
3eMHOTO NUTAHHA PeK, BBHIIOJHEHHBIX B MOCJAELYIOUIHE I'OLBI, BHIHO,
UTO NMpHEM CXeMaTH3alM{ IIpolecca MOA3EMHOrO CTOKAa B PEKH IIPH
aHaJau3e rugporpadoB Hallles HIHPOKOE NMPUMEHEHUE, B 0COGEHHOCTH
IpH PerHoHaJbHBEIX OGOOIIEHHAX, YagTo, K COXKAJEHHUIO, OTpaKas
B KaxJOM OTHEIbHOM cJydyae Cy6’beKTHBHoe npeJcTaB/JIeHHe aBTOpa
0 IMHAaMUKE MOJ3€MHOTO CTOKAa BHYTPH rojga. XapakTepHOH 0cobeH-
HOCTBIO Ta&KHX CXeMaTH3alu# SBJASETCS CTpeMJeHHe GOJbIIMHCTBA
4ABTOPOB K YHH(HUKAUMH. CBOMX CXEM pACUIEHEHHS -JJis BCEX OOBEK-
TOB.{ OCHOBHBIM Das/iuneM MeXJy CXeMaMu PasHEIX aBTOPOB NDH
STOM #BJSETCS NOJOKEHHe JHHUH, PACUTIEHSIOEH THAPOrpad pekd
Ha [OJA3€MHYI0 H MOBEPXHOCTHYIO COCTABJSIOUIME B IEPHOJ IOJO-
BOJBA.

B 1930 r. B. C. CoBetoB [39] npennaraer cxemy pacCuJieHeHHS
croka p. Mxxopw, momyckas, uTo NOJA3eMHOE MHUTAHUE PEKH C HAya-
JIOM . TIOJIOBOJbSL YBEJAHUHBAETCH A0 MaKCUMyMa, HacTyIamulero
IpPUMEPHO uepe3 MecCAll IOoc/e NPOXOXKAEHUS [HUKA TOJOBOMbS, C IIO-
CAENYIOIHM MeIJIeHHBIM yMEHbIIEHHEM [OJ3EMHOTO CTOKAa K Me-
KEeHH, ‘ o :

B astu xe-.rogel A. B. Oruesckuii [61] paspaBarriBaer cxemy
pacujieHeHHs, CUHATAs, UTO B IIEPHOJ IOABEMA BOJBI B peKe NMPH I0-
JIOBOJIbE YBEJHUEHHE MOJ3eMHOr0 MUTAHUS HPOUCXOJHTH HE MOXKET
H OHO OCTaeTcs TOCTOSHHBLIM, OTPAHHUHUBAACH TOJNBKO «TJIYGOKOBOJ-
HOU cBoe#l uacTeio». B mocieaywoniem yBesuueHHE MOA3EMHOLO IH-
TaHUsl HacTynaeT OJHOBPEMEHHO C HA4aJOM clafa BOIHE B peke.

Cxema pacuienenust rugporpada pex no B. B. IToasikoBy [64]
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oTauyanach or cxeMbl A. B. OrueBckoro mnpeanosioKesueM, UTG
BJIMAHHE yBeJHUCHHs I'MIPOCTATHYECKOTO AaBJEeHHS DEUHBIX BOA MPU
TIOJ0BOJIbe H NABOAKAX Ha PAa3rPy3Ky.B PeKy FayGOKUX BOJOHOCHBIX
TOPH3OHTOB IOJHOCTBIO HPEKPATHT U ee IMIyGOKOBOJHOE IIOJA3EMHOE
TIHTaHKe; IPY NOAbeMe YPOBHSI PEUYHLIX BOJ NON3EMHEIH CTOK B PEKY
He TIPOUCXOJHUT: B 3ToM ciiyyae peka CJAYKHUT MCTOUHHKOM IHUTaHUS
MOJ3eMHEBIX BOJL NPHOPEKHBIX 30H.
~ Hecmotpss Ha cTpemJyieHHe THADOJOrOB K OOBLEKTHBHOH OLGHKE
TI0J3eMHOI'0 NHTAHHSA PEK C yUeTOM NWHAMHUKH IOA3E€MHOI0 CTOKa,
‘OTCYTCTBHE I'MJPOT€ONOTHUECKOr0 00OCHOBAHUS U (PAKTHUECKOTO Ma-
“TepHasia O peXHUME IOA3E€MHBIX BOL B 3HAUUTENBLHOH Mepe CHUKAJIO
3¢h¢deKT pasTUUHBIX NpPeNJIOKeHHH [0 y4eTy NMHAMUKU IIOA3E€MHOTO
CTOKA B peKy B IePHOJ] 3HAUHTENbHBIX M JAJIUTEJNLHEIX H3MEHeHHH
ypoBHS BOJAE B He#.U OcofeHHO CA0KHO OOGCTOSI BOMPOC C YUETOM
JIMHAMHKY TIOJ3€MHOT'0 TIHTAHUS pPeK B padorax, TpeGyIOLIHX HOJAY-
YEeHHS] PErHOHAaNbHBIX XaDAKTePUCTHK NMOJA3E€MHOTO NHTaHHS peK Ha
GOJIBIIMX TEPPUTOPUAX TO OOJMLINOMY KOJHUYECTBY pasHooOpasHLIX
06bekToB. He06X01MMOCTh BHIIOIHEHUST MACCOBLIX PACUETOB MPHBO-
JHjia TUAPOJOTOB K UCIOJNb30BAHHIQ NMPHEMOB NPHOJHKEHHBIX OIle- .
HOK [JOJ3€MHOTO CTOKa B PEKH IO YIPOIUEHHBIM CXeMaM pacCu/eHe-
uus. B kKauecTBe mnpuMepa BO3MOXHOCTH TIOJNYYEHHS -IPH 5TOM
[HOJIGJKUTENBHBIX PE3YJbTATOB MOMKHO INPHBECTH KOJHUECCTBEHHYIO .
OlIEHKY BEJIMYMHBI 110A3€MHOTO NIUTAHHA PEK MO THUIOBHIM THAPOTrpa-
‘Pam, BeinonaeHuyo M. U. JIbBoBuuem [is kiaaccuduKalHuM pEK MO
reHeTHYeCKUM npusHakam nuTaHus [53]. TlomyuenHble pe3yabTaTEl
[O3BOJM/IN aBTOPY B [epBOM .MpUOANKEHHH OLEHUTL pPa3Mepnl MOJ-
3EeMHOrO MHUTAHHA OTHEAbHBIX peK Ha Beel TeppI/ITOpI/II/I CTpaHsl
B KJTACCU(PUKAIMOHHEIX HeIAX. \
lupokoe mpumeHeHHe¢ NPHOIMKEHHBIX TIPHEMOB = pacuUIeHEHUs
ruaporpadoB 6e3 AOCTATOUHBEIX THIPOTEOJOrHUeCKHX OOOCHOBAHME
XapakTepHO A0 CAMOTO [OCAeJIHEero BDEeMeHU IJId aMEePHKaHCKUX U
GOJBIIKECTBA JPYrUX HHOCTpAHHEIX THAposoros. Haunbosee Apko 310
BBRIPAKEHO B aMePHKaHCKOH 1IKoJe. B nell riaBHOR 3ajauel pacuie-
genusi ruaporpada CTABHTCA ONpefeseHne 00beMa MOBEPXHOCTHOIO
(ckiaonoBoro) croka (direct runoff) mo mamubiv ausma. Cuuraercs,
YTO BHE 3aBHCHMOCTH OT HPHHATOrO MeToJAa pacu/eHeHus I0Jyda-
10TCST MPUGAU3UTEBHO OLHHAKOBBE OOBEMEl 3TOTO CTOKA, U MO3TOMY
«BBIGOD TOTO MWJIK WHOI'O METOJAa He UrpaeT CyLleCTBEHHOH POJH, He-
06XOMMUMO JIMIIb CHCTEMATHUECKH MOJb30BAThC OJHHM H TeM JKe
meTofoM» [47, ctp. 459]. Kcxomsi u3 Takoro yTHIHTAPHOTO IOJOXKE-
HYsI, ¥ CTPOATCH NpHeMBl pacusleHeHHus!.

quHTaeTc;{ 4TO TMOJOKEHHE yUYacTKa rnﬂporpacpa I0I3eMHOTO
CTOKa B PeKy AJs NepHOia MOAbeMa BOAbI B Heil TOUHO HE MOZKET
BLITh ompefeseHo. IT03ToOMy OCHOBHOe BHHMAaHue 0OpallaeTcd  Ha-
TOCTPOEHHE BETBU ero cmaga. Jaa storo na ruaporpade peku ompe-
JEeJIA0T yYacTOK, XapaKTepU3YIOIHI pacxofoBaHHe aKKyMyJHpPO-
BaHHOH B.6acceiiie BOABI MPH OTCYTCTBHH IIOBEPXHOCTHOTO (CKJIOHO-
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BOrO) CTOKa, KOTJa IHTaHHE DEKH IPOUCXOLUT TOJMbKO 3a CUET JIOJ-
3eMHBIX BOZA. DTOT y4acTOK, TAKHM 0Gpa30M, COOTBETCTBYET KPHBOH
Cmaja TOA3€MHOTO IHTaHus -pekH. OOpaTHON 3KCTpamosdnued ee
0T HauyaJa IOCJENaBOJOUHOTO IepHofa CTPOST BETBb CHaja IOf-
3eMHOTO NMUTaHUsL. BpeMst HacTym/JeHHs NMHKa TUaporpada MoA3eM-
HOrO CTOKA.B peKy 4 ¢$opMy KPHBOH MOAbeMa PEKOMEHAYeTCH BhI-
61paTh MPOHM3BOJBHO. [IpHMeEpPOM TAKOrO IMOCTPOEHHS, B YACTHOCTH,.
MOXKeT CIyxuThb cxema H. Purrca
[66], B KOTOpOH JHMHUS - pacdeHe-
HHSI TIPOBOJHTCSI HOYTEM JBOLNHON
9KCTPanoJsUiy KPHBOH cHaja Ioj-
3eMHOro IIMTaHHMA Ha THApOrpa-
e pexu. Purrc nmpenmosaraer, uto
B HayaJe IaBOAKa IOA3EMHOE
NHTaHHE IPOXOJKAET YMEHBbIIATh- g
cd B COOTBETCTBHH C KpDHBOK
cnaga. MaxcUMyM  MOA3€MHOTO
' nutaHus, no Purrcy, noaxes Ha-
CTynaTb B IepHOA 00pa3oBaHus
MHKa NaBOJgKa. B COOTBETCTBHH C 3THM H nponsBo;:mTc;I SKCTpaHO—
JAMSA KPUBOH CMaja OT KOHIA TPeANaBOAOYHOTO MEepPUOAa A0 MO-
MeHTa HaCTyIWieHUs NHKa [MaBOJAKa H OT HAayaja HOCAENaBOAOYHOTO:

Yi

Puc. 1. Pacusenemme rmmporpada
(no H. Purrcy).
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Puc. 2. CxeMa mOCTpPOEHHsT «KDHBOH HCTONNEHUS» [0 HHXKHell orubamomed,
o M. H. T'ypesnuy.

meprofia JO TOTO K& MOMEHTA IHKA, NpH HACTYNJIeHWH [HKa Ha-
BOJIKA MPOHCXOJHT pe3Koe CKAUKOOGpasHOe NOBBIIIEHHE MOJ3EMHOIO
nuTaHus (puc. 1).

OnnoBpeMeHHO KpUBas Cliafa HAaXOAUT npnmeﬂeﬁne B HEMEIKHX
HCCJeNOBaHUAX, HauMHast ¢ ByHATa, KOTOPBI!l CUNTAET, YTO TPH OJH-
HAKOBHIX YCJIOBUAX MOTOALI U NIPH CXOJHEIX [IOYBEHHOM H PaCTHTE/Ib-
HOM IIOKPOBAaX KPHBble Crajga HMeIOT OAWHAKOBYI (opmy, U Ipen-
JlaraeT Ha3biBaTh HX «KPHBOH UCTOLIEHHs CTOKa» (puc. 2, mo P. Kes-
aepy [31]). B 3Tux wucciefoBaHHSIX KpHBAs HCTOLIEHUS] CTOKZ
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PeKOMeHJyeTCs JJIs OUEHKH M03eMHOr0 MHTaHAS PERH. B CpefHeM
3a MHOTOJIETHAH NEPHOS,. .

HecmoTpss Ha BCIO YCIOBHOCTL TaKHUX HpeILJIO}KEHHI/I U OTCYTCT-
BHU€ B HMX KOHKDETHOT'O THJPOreOJOTHYECKOTO OBOCHOBAHMUS, HYIKHO
OTMETHTb, UTO IpPHUEMHl OOBEKTHBHOTO IOCTPOEHMST KKPHBHIX HCTO-
neHus (cnapa)» (puc. 2) MOTYT UPEACTABHUTH B HACTOSIIEE BPeMS
M3BECTHBI HHTepeC JUIS JajJbHEUIEro -HCIMOJAbL30BAHNUA B aHAIH3E
THAPOJIOTHUECKOTO U [HJAPOre0JOTHUIECKOrO MaTepHanoB an H3yqe-
HUH [I0J3€MHOTO [IATAHUS PEK.

.« Hapsny c¢ npuemaMu pacuieHeHHst THAporpada IpH NOMOLLU
‘IépHBOH cnaja B paboTax OYeHb MHOTHX HHOCTPAHHBIX THADPOJOTOB,
KaK yIOMHHAJIOCh, 10 HACTOAIErO BPEMEHM HaXOJAHT MECTO cXeMa
pacuwieHeHHst [0 HM3KMM ToukaMm ruaporpacda. IIpumepom  3TOMY

MOTYT CJAYKHUTBb cxeMbl pacunenenus E. Hatepmanna, B. @punpuxa, -
B KOTOPHIX JUHHMEH pa3fena HOBEPXHOCTHOTO W IIOA3€MHOTO CTOKa
COYKUT «HIJKHAS ormfalromasn», MpoXoadinas uepe3 HU3KHE TOUKH
rufporpada [31, 39, 66 u mp.]. Jomyuienne Toro, 4To Kaxjaas Takas
TOYK2 XapAKTEPU3YeT UHUCTOE OJ3EMHOEe NMHUTAHHE DEKH, HaCTOMBLKO
B HaCTOAIEE BPEMs NPEACTABISAETCS yCAOBHBIM, UTO. TaKOH crnocof’
"B GOJIBIIMHCTBE CJIydyaeB He MOXKeT OBITb HPHUMEHEH. /. | ‘

OO6GBeKTUBHLIE. NPENNOCLIIKH  IIOTeHLIHMaJbHBIX Bo3Mc’)>KH0(:Te1‘/’I
K GoJsiee rIyOOKOMY THAPOTe0JOrHYecKoMy OOGOCHOBaHUIO HCCAEnO-
BaHUH NMOA3EMHOTO NUTAHUS PEK HAYMHAJNW CKJAJBIBATHCS B Halleil
CTpaHe B CBSI3H C PA3BHUTHEM HU3YUCHHS HOJ3EMHBIX ¥ II0BEDPXHOCTHRIX
BOJl B MX €CTECTBEHHEBEIX B3aWMOCBA351X. PabOTHl. 3TH ObLIX OpraHu-
30Badbl B ['oCynapCTBEHHOM THAPOJIOIHYECKOM HHCTHTYyTe B KOHIE
20-x ‘TOfOB W. OBIIM HayaThl  oj pykosoacTBoM B. I'. Iiyimikosa u
B. JI. JlnukoBa. dauTenbHBIH MepHON - OopraHu3auud HalbJa0eHuf,
CJIOKHOCTb TOJyUEHHsT PerHOHaJNbHOTO MaTepHaJja A Beell Teppu-
TOPHK CTPAHBl HE MO3BOJUIH GBICTPO coBpaTh HEOOXOAMMbIE JAHHDIE
O peXKHMe NOJ3EMHBIX BOJ H [0 HACTOAIIErO BPEMEHH B TIOJHOH
Mepe He OGeCleudBalOT CTPOTHUX pAaCUeTHHIX pelleHHH NPobaeMbl
MOJA3€MHOTO TIUTAHUS peK Ha GOJbINUX TEPPUTODPHAX.

OnHako yyacTHe M 3aMHTePECOBAHHOCTbL I'MAPOTE€0/0TOB B H3yUe-
HHWH TIOA3E€MHOTO CTOKA B PEKH B 3HAUMTETbHOH Mepe CrIocoBCTBO-
Baju Gojlee PABH/ILHOMY HAMPaBJICHUIO STHX HCCJAeOBAHUI ¢ yue-
TOM THPOre0JOrHUECKOH CYIUIHOCTH 3TOTO CJIOXKHOTO SABJIEHHS.

><)Heo6x01mMOCTb H3Yy4eHHUS TO/I3€MHOI0 IUTAaHUA PEK B THAPOIeo-
JIOTUUECKOM ACIEKTe BO3HHKJA B II€PBYIO Ouepelb B CBS3HM C paspa-
60TKOH MeToia OlEeHKH EeCTeCTBEHHBIX DEeCcypcoB («IMHAMHUYECKHX
3a11aCOB») TOJ3eMHBIX BOJ, OCHOBAHHOTO Ha BhicKazaHHoM @.A. Ma-
kaperko B 1937—1939 rr. npocTOM H sCHOM MOJOKEHHH: «. .. [OJ-
Has BeJHYHMHA AMHAMHUYECKUX 3aIacoB I'DYHTOBBIX BOA, HE HCIOJb-
30BAHHBIX NPHUPOJOH - U UEJIOBEKOM, paBHa B cpejaHeM O0aJaHCOBOM
BbIpaXKEHHHU MOJHOH BeNHUMHe UX ApeHupoBaHus» [56]. Takum 006-
pasoM, B KauecTBe KOJHUECTBEHHOTO MOKa3aTe/sl eCTECTBEHHBIX pe-
CYpCOB TDYHTOBBIX BOJ MaKapeHKO MNPENIOKUI MPUHUMATL Be/H-
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YUHY NOA3E€MHOTO CTOKa B. peKy. [Ipu 3ToM BHepBEle B aHaJu3
BEJHYHAH IMOJ3EMHOTO NHTAHHS PEKH UM BBOJHUTCS T'HJIPOTEOJOTHYE-
CKHH KPHTEeDHH M3MEHUMBOCTH HOJ3EMHOTO CTOKa B GacceliHe pekH,
onpeAeasaeMblii HE3aBHCHMBIM CIIOCOOOM IO JaHHBIM. CHEIHAaTbHBIX
THAPOTEOOTHIECKUX HaOJIIOAEHUH 3a pexuMoM Jae6Gura onopme
POXHUKOB. | ¥/

PaCCManHBaﬂ BOIIPOCHl OLIEHKH JHHAMHYECKHX 3al1acOB I'PYHTO-
BEIX BOZX B OaccefiHax ropunlx pek (Couu-T'arpunckuii palion), rue
C yBeJHYEHHEM 3alacoB I'DYHTOBHIX BOJ CHHXDOHHO pacTeT H MNOA-
3eMHOe nuTaHue pexu, . A. Makapenko [56] B mocienyouem ro-
MyCKaeT OUIMOKY, NpHAABas CBOeH cxeMe YHU(DHUIMDPOBaHHOe 3HAaUe-
HEe JAJs1 BCeX -peK CTpaHbl, 6e3 yueTa (HaKTHUECKOH [OMHAMHKH
'TIOJ3EMHOTO CTOKAa B 3aBHCHMOCTH OT DAa3JHUHLIX THAPOAMHAMUYE-
CKHX YCJOBHH B3aHMOCBA3Y ' BOJOHOCHBIX TOPH3OHTOB C peKaMH.
Heckonbko nosxe K. I1. Bockpecenckuit [15] npemmoskun anajaorud-
HOE CXeMaTU3MpPOBaHHOE pacwieHeHMe Tuaporpada, B KOTOPOM mpiH-
HUMAaJI, UTO C HAYAJOM IOJOBOJbLS [POUCXOAHT TOCTEIEHHOE YBEH-
YyeHHe MOJ3EMHOTO CTOKAa B PeKy ¢ MAKCHMYMOM B KOHIIE MOJOBOMAB.

IToctanoBkoit «IlpoGsieMbl B3aMMOCBSI3M TOA3E€MHBEIX BOJ H IO~
BEPXHOCTHOTO CTOKa» B J1a60OpaTOpPUH TUADPOre0JOTHUECKHX NPodaeM
Axanemuu Hayk CCCP u CBfA3aHHBIMH C ee pellieHneM paGoTaMu
non pykosoacteom ®. I1. CaBapenckoro B cepenmune 40-x romos
OBIIO TOJIOKEHO -HaYa/l0 MHPOKOMY Pa3BHUTHIO HAPOTe0iOTHUECKOTO:
0OOCHOBAHUSA HCC/AelOBaHUE MOJ3eMHOro NHTAHHS pek. K artomy
BpeMeHH OblJl HAKOIJIEH HEKOTODPHIH (haKTHYeCKUll MaTepuas HaTyp-
HBIX HaOJ/IONEHUN 32 B3aMMOCBsS3bI0 DEK C IOJA3EMHBIMH BOAaMH,
HOSIBIJINCh DEXKHMHBle AaHHBIE 00.ypOBHSIX IO0A3€MHEBIX BOJ B ped-
HBIX OacceitHax. [lpaBma, ndaHHble 3TU OBLIM BeCbMa OrPAHHUUYEHEI,
HO yKe NO3BOJIAJIH Gosee OOBEKTHBHO OLLEHWBATh BO3MOXKHEIE 3aKO-
HOMEDHOCTH B3aHMOCBSI3W PEKH H MOA3E€MHBIX BOJ, Pas3jdude B JH-
HaMHKe TO0/3€MHOTO CTOKZ B PEKH B 3aBHCHMOCTH OT PAa3JHUYHBIX.
YC/JIOBUH THAPABJAHYECKOH CBS3H MOCJAENHUX C BOJOHOCHBIMU FOPH30H-
T3MH, HX. OHTAIOWMMHU.

"‘? ITeopeTHuecKol OCHOBOfI MPaBUJABHON NMOCTAHOBKH BONPOCA O 3a-
KOHOMEpDHOCTH IIOJ3€MHOTO CTOKa SBJSETCA [Je/JeHHe MOJ3EMHBIX.
BOJ, [0 IPHUHIHUIY BEPTHKAJbHOH I'MAPOAHHAMHYECKOH 30HAJBHOCTH,
npepioxennoe b. JI. JlmukospiM. [1puunHO# 5TOH 30HANBHOCTH SiB-
JsleTcsl HaJMuMe. B npefesax CyWH . GOJbIIOTO KOJHuecTBa OAa3HCOB
5PO3UH, JIPEHUPYIOUNX BOJOHOCHBIE TOPU3OHTHI (KOMILIEKCH). DTH
Ga3UCHl 3pPO3UM PACUJIEHSIOT TOJIINY 3€MHOH KOpHl Ha [BE OCHOBHLIE,
KauyeCTBEHHO pEe3KO pasJHuHble 30HBI: BEPXHIOI — 30HY HHTEH-
CUBHOIO BOJNOOGMEHA M HHKHIOI — 30HY 3aMEIJIEHHOTO BOJ000-
MeHa, PA3/iMYAIOLINXCS N0 BO3OCHOBJAEMOCTH BOJ B COTHW. M Thi-
cauy pas. MU

1 OCcHOBHBIM GasucoMm ILpEHI/IpOBaHI/IH BOJ cyLUH CITYKHAT MOBEPX-
HOCTb MoOpsl. JIJis rOpHBIX OGHaCTeI/I TaKHM 6a3UCOM SIBJASIETCS TIO-
BEPXHOCTh IPUJETAIOIIUX paBHYIH
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Yuenne o BEPTHKAIbHOM THAPOAHHAMHUYECKOR i CBASAHHOM C Hell
THAPOXUMHYECKOH 30HAJIBHOCTH MOA3EMHBIX BOJ B MOCJAENYyIOIIEM
HalllJIo BCEeCTODOHHee pa3BuTHe B paborax . A. MaKapeHKo
H K. 3aitnesa, B. A. Cyauna, H. Y. Toactuxuua u ap.

. XapaKkTepHO# OCOBEHHOCTBIO MOJ3EMHBIX BOJ BHYTPH OTAeNBHBIX
308 ABISETCH yBeNUYEHHE BBEPX AUHAMUYHOCTH — BO30GHOBJISEMO-
CTH BOJ M COOTBETCTBEHHO yMeHbIIEeHHe C TJyOHHOU CTerneHu BO3jeH-
CTBHSI aTMOC(EepEl, CBS3H C HQBerHOCTHbIMH BOJaMH. U y4acTus
B cpopMHpOBaHHH pedHoro croka.”’: '

®. A. Makapenko, pacCMaTpuBasi BCIO 00J1acTb paclpoCTpaHe-

g"HHﬂ [OJ3eMHBIX BOJL B 3€MHOH KOpe B TPeXWwIeHHOH I'MIpOoauHAMUYe-
'/ cKO#l 30HAJBHOCTH [30HA 3aMe[JIeHHOTO BOJOOOMEHa y Hero Moj-

pasiensiercsi Ha JBe: 30HY 3aMENJIEHHOTO CTOKa - (HAMOpHBIE. apTe-
3HAHCKHE BOJBI) ¥ 30HY OTHOCHUTEIBHOrO 3actosi (rayGokue
ApTe3naHCKHe U «TJAyGHHHBEIE BOABL)], MaeT CAeLYIOILYIO OIEHKY AH-
HaMHYHOCTH BO30OHOBJIEHUS] NOJ3EMHEIX BOJ B TpPeX 30HAX: IPUHH-

Mas [okKasaTeab AHHAMUYHOCTH BOJ 30HBI aKTHBHOTO BOAOOOMEHA

~8a 1,0, 1MHAMMYHOCTD CpefHEell 30HBI MOXKHO OINEHHTh Ko3bbuuuen-

tom 0,1—0,01, arxe — 0,001.

Otmeuas ocoly0 AUHAMHYHOCTL BOJ BepxHeHl 30HBI, MakapeHnxo
OO'BSICHSIET 3TO TEM, UTO HX LHPKYJSIHS MPOUCXOJIUT BhIIIE MECTHBIX
$a3ucoB [ PEHHPOBAHHUS, DACCEKAIOUIUX 3Ty 30Hy Ha MeJKne Bac-
CeHHHL.

IlogsemMnas Murpamus B 3THX OJOKax MOXKET 3aBepUIaThCsd
«HHOT[IA JIHIIL Ha [EePBBIX METPax OT MOBEPXHOCTH M B - BECbMa Or-
PAHMYEHHbIE CPOKH — B TOADI, CE30HbI # LHU> [58].

“H3 mojoxenus o THIPOAHHAMUIECKOH 30HAMLHOCTH MOJ3EMHBIX
BOJl BBITEKAET, YTO NPH OlEeHKe YCA0oBHi (POPMHPOBAHHS MOA3EMHOIO
TIHTAHUS PeK KOHKPEeTHBIX 0accefiHOB HEOOXOAMMO YUYHUTHIBATH BO3-
MOKHOCTh  MHOTOSIPYCHOTO 3aJIeraHUs MOJ3eMHBIX BOJ, UX THIPOLHU-
HaMHYECKYIO 30HaJbHOCTh U PA3JUUHYIO BO30GHOBJEMOCTh NOJA3EM-
HBIX ‘BOJ OTAEJBbHBIX 30H BOLOOOMEHA, OJHOBPEMEHHO XapaKTepH-
3YIOIIYI0 "M HHTEHCHBHOCTb IOJA3EMHOTO CTOKA H3 BOJOHOCHBIX

, \\I‘O/‘M/BOHTOB 3THX 30H. ./ = | -

FnaBHBIM HampaBleHHeM B HCCleJoBaHMU 1o npobiaeme «Bsawu-
MOCBSI3H IIOA3E€MHBIX ¥ MOBEPXHOCTHBIX CTOKOB», CBA3AaHHLIM C H3y-
yeHHMeM IOA3€MHOTO NMTaHUS peK rupporeojoraMu B 40-x romax,
SIBUJIOCh BbISIBJEHHE THADPOre0JOrHIecKOH CYILHOCTH Ipolecca MOJ-
3eMHOTO CTOKa B PEKH, BHISIBJAEHNE 3aKOHOMEPHOCTH (POPMHPOBAHUS
HOA3eMHOTO CTOKA B PeuHblx GaccefiHaxX W NUHAMHKH NOCTYNJIEHHS
€ro B PEKH M3 BOJOHOCHEIX ILT1ACTOB, HAXOAAIIMUXCH B DasHYHOH
THAPABJIHUECKOHl CBA3H C PEKaMH. Oco6oe MECTO B STHX HCCIEN0Ba-
Husx 3auuMmaiot padots b. M. Kynenuna [39, 40, 41].

B uccaenoBanugx  KymenwHa TOJYYWIN pa3BUTHe OOIIHe BO-
HPOCHl TOCTAHOBKH TEHETHYECKOr0 H3YUeHHs IOA3EMHOTO CTOKa
B DeKH M BIEpBBle Ha TI'HIPOTEOJOTHYECKOH OCHOBE IIPeJJIoXKeHa
cxeMa KiaacCHpHUKalui 0J3eMHOrO THTaHUs peK.
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ABTOp cxembl XapaKTepHU3yeT B3aHMOCBSI3b I[IOA3EMHBIX U pey-
HBEIX BOJ JBYMS IIDOTHBOIIOJIOXKHBIMH IIPOIECCAMU: IOA3EMHBIM IIH-
TaHHeM ITOBEPXHOCTHBEIX BOLOTOKOB H BOJOEMOB 3a CUET MOJ3eMHOTO
CTOKa M3 BOJOHOCHBIX TOPHU3OHTOB peuHoro 6acceilHa H <«OTpHLA-
TEJHHBIM NOJ3EMHBIM NUTaHUEM» PEK — MON3EMHBIMH NOTEPAMY MHO-
BEPXHOCTHBIX BOJ| Ha NMHUTAaHNE IIOA3EMHEBIX.

JIOCTOMHCTBOM MNpEATOKEHHOH CXEeMBl SIBHJIOCH OOBEKTHBHOE OT-
pakeHHe B Heil BO3MOXKHOTO MHOroo6pasusi HCTOYHMKOB IIOA3EMHOTO
nuTaHus (pas3jiuHble BOLOHOCHBIE ILJIACTHl PEUHOro BoxocGopa),
a TakXe JMHAMHKH HEIOCDEJCTBEHHOTO NOCTYIIEHHA - TOA3EMHOI0
CTOKa B PEYHOE PYCJIO B 3aBUCHMOCTH OT XapakTepa IH/(paBIHueCKOR
CBA3M PEUHBIX W MON3eMHBIX BoJ. Ilom3eMHoe MuTaH#e peK B cxeMe
JeJUTCs Ha TPYHTOBOE H apTe3naHcKoe.

JlnHaMUKa [IOJ3€MHOTO CTOKA B PEKH H3 OTHENbHBIX BOLOHOCHBIX
TODH3OHTOB OIpEIeJSIeTCs] CTENeHbI0 THAPAaBIUYECKONH CBSI3UH HX
¢ pexoll. KyzeJaus npu H3yuyeHUH IIOJ3eMHOTO NUTAHHA PeK Ipeia-
TaeT BBIAEJATH: 1) TPYHTOBLIE BOJEI, THAPABIWYECKH HE CBA3dHHBIE
¢ pekolf; 2) rpyHTOBBIe BOABI, THADABJMYECKU CBsi3aHHBLIE C PEKOH;
3) cMeHIaHHOe TPYHTOBOe NMHTaHue; 4) CMeIIaHHOe 'PYHTOBOE U ap-
Te3WaHCKOe MNHUTaHHe.

ABTOp cxeMbl KJIaCCHDUKALNM 0J3€MHOr0 NHTAHUSI PEK B CBOHX
pa6oTax AeTaJbHO OCBelllaeT BONPOC O 3aKOHOMEPHOCTAX MOJ3eM-
HOTO NHTaHUA DeK IPH THIPABJIUUCCKOH CBA3H WX C BORKOHOCHBIMU
TOPH3OHTAMH H (H3WYECKH pAacKPBIBAET 3HAUEHHE IIPHPYCJIOBBIX
00BEMOB 3THX TIOPU30HTOB «KAK ECTECTBEHHOI'O CE30HHOTO peryJs-
TOpa peyHoro cToKa». Ha ocHOBe OOINMPHOrO aHanHW3a JaHHBIX
0 B3aMMOCBS3H YPOBHEH NOJ3EMHBIX BOJ B MPHPEYHOH 4YaCTH BOAO-
HOCHBIX IIACTOB U PEYHBLIX BOJ, C HCIOJb30BAHHEM IPHEMOB THAPO-
JUHAaMHUYECKHX DacueTOB METOAOM KOHEeUHBIX pasHocredl KymeanabIM
OBlIN BBISIBJICHBl OCHOBHBIE 3aKOHOMEDHOCTH BOJLOOOGMEHA MEXIY pe-
KOH ¥ THAPABJMYECKHM CBA3aHHLIMM C HEHl BOJOHOCHBIMH IJ1ACTaMM
B repHoj TOJOBOJBA HAM NaBOAKOB. [Ipomecc 3Toro BomooOMeHa
OBl Ha3BaH 0EperoBbIM DEry/HpOBaHHEM PEUHOTO cToKa. Mayuenue
6eperoBoro pery/JHPOBaHUs HA OTAEJALHBIX YUacTKax OGOJbIINX peEK,
a TakxXKe CPeJHHX H MaJBlX PeK C PYCJOM B IHHPOKO Pa3BUTOM aji-
qioBun (Bonra, Oxka, Kasauka u 1p.) MO3ROJAHIM aBTOPY CAenaThb
Clelyoliyie OCHOBHbIe BHIBOIE O 3aKOHOMEDPHOCTH 6eperosoro pery-
JIHDOBAHHUSI PEYHOTO CTOKa:

1) oburas mpoAOTKUTETHHOCTL GEPEroBoro peI‘y.HI/IpOBaHI/IH peu-
HOTO CTOKa 3aHHMAaeT BPeMs, PABHOe NPUOIU3UTENbHO OGIIEMY Ie-
PHOLY BECEHHEro NOJIOBOABST (QTAENBHOTO MABOJIKA);

2) B nporecce 6eperoBoro peryJupOBaHHs NPOUCXOINUT JHUILDL T1e-
pepacnpefie/leHle PEYHOTO CTOKA BHYTPH CaMOTO BECEHHEro MOJo-
BOAbsi {OT/EJNbHOTO T1aBOJKA);

3) «... TOJBKO 34 B€Cb MEPHOJ NOJNOBOLbA H TOJIbKG
C TOUKY 3PeHHss BOLHOTro 6aJaHca HOJOBOLBS JJA
KaX JLOTro CTBODa (NONepeyHHKa) pPEKH MOKHO MPUHHMATH
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TPYHTOBOE NUTAHHE U3 BOJOHOCHBIX F'OPU30OHTOB, THAPABAUYECKH CBSI-
3aHHBIX C PeKOH, paBHHIM Ry/io» {40,.cTp. 93],

4) 3a cyeT aKKyMyJdNMH HOA3EMHLIX BOJ B BOJOHOCHHIX Iija-
CTaX, He HAXOAALIUX CTOKAa B PEKy H3-3a MOAIIOpA B TEPUOJ BeCeH-
HEro II0JOBOJbS, CO3AAIOTCA 3anachl IOA3EMHBIX BOJ, KOTOpbIe
OKa3blBaIOT 3aMeTHOe BJIHSIHME Ha BOAOHOCHOCTHL PEKH B MEXKEHHBIH
MEPHOLL.

leranpHOe H3yueHHe o6mero TIpollecca TOA3E€MHOTO MUTaHHUS

9TUX Ke OGBEKTOB MO3BOJIMJIO HCC/IEN0BATENIO YCTAHOBHTh CJELYI0-
e oflue 3aKOHOMEPHOCTH PA3BUTHS TPYHTOBOTO CTOKA B PEKY U3
BOJOHOCHEIX IJ1aCTOB, THAPABAUYECKH CBA3AHHBIX C PEKOH:
" 1) pekHMM TOI3€MHOIO CTOKa B PEKYy HAaXOIWTCS B TOJHOW 3aBH-
CUMOCTH OT pexXuMa pexu.. MameHeHWe YpOBHA BOILI B peke fB-
JISIETCSI OCHOBHBIM OTpPeNeNsIoIUM (aKTOPOM JAMHAMHUKY TPYHTOBBIX .
BOJ a/TIOBHAJIBHBIX OTN0XKeHHit. Bee npyrve ¢paxropnt (nuTONOrHYE-
CKUe OCOBEHHOCTH U BOJAHEIE CBOHCTBA IIOPOJ, YCJIOBMSI MUTAHUSI
TPYHTOBBIX BOJ M JP.) HMEIOT MOTUNHEHHOE 3HAYEHHUE;

2) moj3eMHBIfl CTOK M3 BOJOHOCHLIX IIJIACTOB, I'HADPAaBJINYECKH
CBA3AHHBIX C PEKOH, BecbMa JHHaMHUeH. DTa AMHAMMUHOCTL B Tle-
PUOJ TOA3EMHOIO THTAHHS PEKH (<IOJOXKHUTENbHBIH TMOX3eMHbIH
CTOK») OOBSACHSETCS «THAPOre0JOTHUECKHME IPHIHHAMU», B KOTO-
PBIX HaXOJUT BLIpA’KeHHe H3MeHeHHe peKHMa TPpPYHTOBOTO CTOKa
B 3aBUCHMOCTH OT YCJOBUH NMUTAHUA BOJOHOCHBIX MJacToB. B mepuon
HOJIOBO/bSL ¥ TIABOAKOB TPW TIPEBBILIEHHH YPOBHS PEUHBIX BOX HaJ
[HOBEPXHOCTBIO TUADABJHYECKYH CBS3AHHBIX 'C HHUMH TPYHTOBBIX
BoA {(Opu TOZ3EMHBIX IOTEPSIX — OTPHIIATEJNBHBIH MOJN3eMHBL
CTOK») pellaloniuM (aKTOpOM fABJSETCS W3MEHEHWe YPOBHS BOXEI
B pexe; :
3) ofuas 3aKOHOMEPHOCTh OTAENbHBIX (a3 MOJ3eMHOr0 NHTa-
HUSL  pekH (MAKCHMYM, MHHHMYM, HadajJo H OKOHUaHHe ¢a3ml
TOA3EMHLIX [IOTEPH M T. 1.} IO IJHHE PEKH XapakTepu3yeTcs 3anas-
JbiBaHMEeM B CpPOKax HaCTyIJIeHHSI B HHKHEM CTBOpe IO CpaBHe-
HHI0 C BEDXHHMM Ha TaK Ha3blBaeMbill repuon «noberaHHA» NaBO-
JIOYHOH BOJIHBI MEXY CTBOPAMH; -

4) OCHOBHBIM TOJOXKeHHeM Bcei paCCManI/IBaeMOI/I CXeMBI  TIpH-
‘HEMaercsd: «AJTIOBHE CAYKHUT TeM 006sd3aTeNbHEIM TPAH3HUTHBEIM IIy-
TEM, Uepe3 KOTOPDLIH OCYINeCTBJsSeTCH CBA3b NMOA3EMHBIX H DEYHBIX
o> [40, cTp. 228].

CyilecTBeHHO BaykKHOE 3HAUeHHe [IJ9 pPasBUTUS HUCCAEIOBaAHMHA
[[OJ3EMHOTO IIUTAHWA peK HMeJ0 OOCYKIeHHE 3TOH mpo6/eMbl Ha
I11 BeecotodHoM TupposornyeckoM cbesge B 1957 r. Ha cekuuu noa-
3eMHBIX BOJ ¥ NpobJjeM TON3eMHOTO MUTAHUS peK che3fa ObuId je-
TaJbHO PaCCMOTPEHBl O6IIHe BOIPOCH METOAHKH H3YUeHHs NMOL3EM-
HOrO MUTAHUSI PEK, a TaKKe pe3y/JbTaThl HEKOTOPEIX pPErHOHa/bHBIX
HCCaeNOBaHU MOA3EMHOI0 CTOKA B Pa3JIMUHBIX (U3HKO-TeoTpaduye-
ckux ycaoBusnx. OcHOBHOH 0COGEHHOCTBIO OOCYKIEHHS NOCTaBJEH-
HBIX BONPOCOB SBUJIOCH WX PACCMOTpPEHHE B ACHEKTEe NMPHHIMIA H3Y-
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YeHHsd €JMHCTBA M B34MMOCBS3H BCEX NPHPOIHBIX BOJ, KaK 3aadH,
uMelonie#f Go/bLIOe HAYYHOE W TpaKTHYECKOEe 3HAUEHHE.

B peweHuu CeKOuHM OTMEUaeTC HEOOXOJUMOCTS Pa3BUTHHA «Me-
TOJUKH YydYeTa THIPOTEOIOTHUECKUX VC/IOBHI B THAPOJOrHUECKUX
‘pacyeTaxy NPHMEHHTEIbHO K Pa3/IUUHBIM (DHU3UKO-reorpaduieckum
O0COGEHHOCTSIM OTHEJNbHBIX PEUHBIX GaCCeHHOB U MPAMO YKA3BIBAETCH,
4TO MCCAEAOBAHMA NOL3EMHOTO NHUTAHUS PEK MOJIKHBI MPOBOAUTHCS
Ha OCHOBE aHA/IH3a THAPOTE0JOTHYECKUX, FeOJOTHYCCKUX U TeOCTPYK-
TYPHEIX YCJIOBUI KOHKDETHBIX PEYHBIX GacCeHHOB C yueTOM peRHMMa
[I0JI3€MHOTO CTOKA B PEKH W3 BCEX BOJOHOCHBIX ILTACTOB 30HBI Jpe-
HHpoBanus [71]. Pemenue Bompoca 0 posiu TMOA3EMHBIX BOI B (Hop-
MHUPOBaHUK NOJOBOIbA M NaBOJKOB O€3 yueTa I€OJNOro-THAPOTE0JIO-
THUECKHX VCJIOBUH KOHKDETHBIX pPeYHBIX 6acceilHOB He MOXEeT npn-
BECTH K TIOJIOXKUTE/bHBEIM Pe3yabTaTaM.

B 710 e BpeMsA B pelleHHH NpoOJEeMBbl MOJ3E€MHOI0 MUTAHUS! PeK
f0JIbII0e 3HAYEeHHe NOJMXKHBI UMeTb pabOThl [0 M3YUEHHIO IpOCayH-
BaHMs, IPOLECCOB NUTAHUSI NOJ3EMHEIX BOJ, PeXHUMa BpPeMeHHBIX
BO/LOHOCHBIX TLJIACTOB (BEPXOBOIKH), IPOIECCOB KOHJAEHCAUMM U HC-
CAeOBAHUSA MO y4yeTy BJHSHHS HA DEXUM [NOJ3E€MHBIX BOJN THAPO-
MeTeOPOJOTUUECKUX (PAKTOPOB.

B paspaborkax npo6jeMel IIOJ3€MHOTO CTOKa OILHOBpeMeHrIO
¢t b. Y. Kynenuneim npunsiau yuacrue A. T. Usanos, ®. M. Maka-
peuko, B. B. Tloasxos, M. Il. Pacnonos u nosjHee Apyrue ucciue-
,U,OB/aTe.HI/I :

B pesysnbTaTe CAOKHINCL YCJIOBHS IJIS . paspa60TKH OCHOB KOM-
IJIEKCHOTO THADPOJIOTO-THAPOr€0JOrMUeCKOTO METOAA H3yUeHHs MOX-
3eMHOT0 IMTaHHA peK U pelleHHs BONpoca O MNPHUHIMUIAX DErHo-
HAJbHO® OUEHKH eCTeCTBEHHLIX DPECypCOB MOA3EMHBIX” BOJ.

" Ha stOM 3Tamne pasBuTHe HCCIEIOBAHUYN [OA3EMHOPO NHUTAHUS
PeK NOJIyudeT CBf3b C NPAKTHYECKUM LIMPOKHM H3YUEHHEM DECYPCOB
NOA3EMHBIX BOJ, YTO OGECMeyuBaeT MPHBJICYEHHE B /3THX paborax
OGIIMPHOTO TUAPOTEOJOTHIECKOT0 MaTeprana. *l' N

Teoperuueckue OCHOBLI METOAA PErHOHAILHON OIEHKM ECTECTBEH-
HBIX PEeCcypCcoB MOA3EMHBIX BOJ, MOJIYUUIN 0GOGLIeHHE B QYHIAMEH-
TaiabHOH pabote B. U. Kymenuna [40], sBuBmuefica no cytd nena
IePBBEIM 3TANOM IIPAKTHYECKOrO OCYIIECTBJIEHUS LIHPOKHAX paboT 1o
OlleHKE €CTECTBEHHBIX PeCypCOB NOA3EMHBIX BOJ, H HX KapTHPOBAHHS
B MacmtaGax TeppUTOPUYU BCEH CTPAHBL

B rupporeosiorud d paHblle CYHIECTBOBAJ METON ONpeNeseHus
€CTeCTBeHHBIX PeCcypCcOB MOA3EMHBIX BOJ, OCHOBAHHBIH Ha BBIUHC/E-
HHU UX BeJHMYHHEBI 10 (OpMyJe pacxoja IOL3eMHOro moToka. Merop,
3TOT, OCHOBAHHBIA Ha JAeTajbHbIX, PasBENOYHBIX, ONBITHEIX U J1a00-
paTopHBIX paGorax GoJpiiofi TpymoeMKocTH, npuMensica K. B. Tap-
mouoBeIM B . H. Kamenckum [17] nnd. onpenenenust eCTeCTBEHHEIX
pecypcoB (JuHAMHYeCKHX 3amacoB) TrpyHTOBBIX Box Ileuopcko-Ky-
naBeHCKOro paffona. HanGoJsbillee pa3puTHe MeTOJ pacuyeTa pacxoia
MOA3eMHOI0 MOTOKA IOJYUMJ NP OLEeHKaX JKCHAyaTallmOHHBIX
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pecypcoB IIOA3eMHBIX BOM AJS pelleHHs BONPOCOB BOJLOCHAGKEHUS
OTAEJbHLX OGBEKTOB M HU3Y4YeHHs YCJOBHH B palloOHaX KOHKPETHBHIX
Bofo3abopos. Meton obecrneynBaeT BO3MOXKHOCTb YCTAHOBIEHHA H3-
MEHEHHsI KOJMUeCTBA IOA3E€MHEIX BOJ B PAa3/JMUHBIX YUaCTKaX BOAO-
HOCHBIX [JI4CTOB B 3dBHCHMOCTH OT HX HEOOHOPOAHOCTH. O,E(HaKO
HCIO/Ib30BaHHE TAKOTO crocofa sl OICHKH PeCcypcoB MOI3E€MHBIX
BOJ GOJBLINX peuHblx 6acceffHOB, a Tem OoJsee BCell TeppPUTOPUHU
CTPAHBI COBEPILEHHO HEPeasbHO.

B 10 xe BpeMst MOTpeBGHOCTh B TakOH PerHOHAaJbHON OIEHKE BO3-
HHUKJa B CBA3U C IIMPOKUM H BCe PA3BUBAIOIIUMCH HCIIOJNB30BAHHEM
MOJ3eMHBIX BOZ B HapomHOM xossiictBe Coserckoro Corwsa. Peme-
HHe 3TOH 3ajaud CTaj0 BO3MOXHEIM Oaronaps NpenIosKeHHOMY
B. M. KyzenuueiM KOMIVIEKCHOMY THHPOJOTG-THAPOre0JOTHUECKOMY
MeToLy pacujieHeHusl ruaporpacda pexH, COUeTalollleMy B cefe Kaue-
CTBEHHBIC OOOGHIEHHS MO THAPOTEOJIOIHYECKHM YCJAOBHAM (HOpMUpO-
BaHMs TOJ3€MHOTO CTOKa B PeYHOM OaccefiHe C KOJIHUECTBEHHON
OIIeHKOH 3TOT0 C€TOKa HYTEM ONpeAeJNeHHs BEJIHYMHBI IOJ3eMHOrO
NUTaHUA TAHHOI pekH Ha ruaporpade.

Venemnoe npuMeHenne MeTOLa AJsi KOJIHYECTBEHHOU XxapaKTepu-
CTHKH €CTeCTBEHHBLIX DPeCypPCOB NOJ3eMHEIX BOX Ha OOJblIed YacTw
tepputopur CCCP 6bL10 ‘0fecrnedeH0 BO3MOIKHOCTHIO IIOJYUEHHS
0OBEKTHBHON T'UJIPOTEOJNIOTHUECKOH XapakKTePUCTHKY YCJIOBUH GOPMH-
pOBaHHs IOA3eMHOrO CTOKa B DeKH B I'paHuNax pacyeTHLIX Oacceil-
* HOB, 3aMbIKaeMBIX THAPOMETPHUECKUMH CTBOpPaMH TOCTOSHHBIX Ha-
osrroienust IuppomMeTcay K 6bl.

B To :Xe BpeMs HCIOJb30BAHME TMAPOMETPUUECKOTO MaTepHalsia
HabJIo el 32 PEYHLIM CTOKOM IO GOJBIIOMY KOJIHYECTBY NYHKTOB
TuapoMeTcny K66l 06eCnednyo KOJTHUEeCTBEHHYI0 OIEHKY MOJ3E€MHOTO
nuTaHud pex no GaccefiHaM M NocTenyIOllee MIKPOKOE PETHOHAIBHOE
KapTHPOBaHHE MOJ3eMHOT0 CTOKA 110 BCeH TEPPUTOPUU CTDAHHL.

IIpakTHyeckass BO3MOKHOCTH OCYIIECTBJICHHS IPUHIIUIIOB PETHO-
HAJILHOM OTEHKH €CTEeCTBEHHEIX PECypCcOB IIOA3EMHBIX BOJ Ha OCHOBE
pe3yJbTAaTOB pacyeTa ero BeJMUHH MeTONOM pacu/eHeHHs THApO-
rpada Gpura gokasaHa pabGoramu no llentpanbro-UepHozemuOMYy
paiiony, MockoBckoMy apTesuaHcKoMmy Oacceliny, LlenTpanbno-
IIpoMblIITEHHOMY pafioHy, Ha TEePPHTOPHH IUIOILAAbI0 CBHIIIE
13 maH. KM%, BHIIDOJHEHHHIX B 1955—1960 rr. mox pyKOBOACTBOM
B. U. Ky/:LeJmHa [421.

B 1959 r. HayuHANOCDH HpOBe,H,EHI/Ie IIHPOKHX HCCAeIOBaHU NO
perHoHaNbHOH OlleHKe MOJA3eMHOro croka Ha Teppurtopuu CCCP
B COBMECTHBIX paGoTax reosioruueckoro ¢axyabrera MIY, I'TH
¢ yuactuem ['mppopexumuofi sxcmeaumuun BCETHUHIEO. Oomee
PYKOBOACTBO 3TUMHU paboramu ocymecteasn b. M. Kynenun. Hecie-
IOBaHUsl 3TH IO CYTM Jexa IHPeJCcTaBJsioT coboff BTOPOR 3Tam
KOMIIJIEKCHOTO THAPOJOTO-THAPOTreOJOTHIECKOTO H3YUYEHMs IIPOLEC-
coB (OPMHUPOBAHUA IOJ3€MHOrO CTOKA 30HLI HHTEHCHBHOTO BOJO-
o6mena. ['maBHOl 3amadedt paboT 3TOro 3rama SABHJIOCL COCTABJE-
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HU€e perHoHa/JbHEIX OGOOLIEHUH B BHIE KOMIJEKCOB KapT JJd. Tep-
putopuu Coserckoro Cow3sa B macmrade 1:5000000 u 1 :2 500000
[I0 OCHOBHBIM IlapaMeTpaM NOJ3€MHOro CTOKa B pPeKH KakK IN0Ka3a-
TeJIIM BeJIWUHMHBEl €CTECTBEHHBEIX PeCypPCOB MOJ3€MHBEIX BOJL OCHOBHBIX
BOJOHOCHBIX TODH30HTOB (KOMIIEKCOB) 30HBI HHTEHCHBHOIO BOJO-.
o6mena. OZHOBpeMEHHO 3TH KapThl, KaK clAefyeT -H3 CYIIHOCTH
SIBJIEHUS TIOJ3EMHOTO CTOKa 30HHEl MHTEHCUBHOTO BOLOOOMEHA, JAIOT
IEHHYI0 XapakKTepPHCTHKY peCypCOB PeYHOTO0 CTOKa B OTHOMIIEHHU
BEeJMUUHBEl €r0 OOA3E€MHOH COCTABJAAKIIEH — NOA3EMHOTO NHUTAHHUS
peK, a TakXke JalOT BO3MOXKHOCTb OLEHHTh COOTHOILEHHE PECYPCOB
DPEeuYHBIX M IOA3EMHBIX BOJ, BecbMa BaXXHOe IJIf IIJaHHPOBAHHUS HX
KOMILJIEKCHOTO HCIONb30BaHHs. PaKTHYECKH yXKe B CaMOM HaygaJje
" 5TH paboTH NMOJYYaloT CBA3b €. paspaboTkamu I'eHepa/bHON cxeMmbl
"KOMIUJIEKCHOTO MCIIOJIb30BAHKS. U 0XPaHsl BoAHEIX pecypcos CCCP,
uTO IpHUjaeT UM GOJBLIYIO MHPAaKTHUECKYI0 3HAUHMOCTb. B cBA3M
¢ oM B 1962 r. BOmpOCH METOAMKH OLEHKH MOA3EMHOTO CTOKA
OBLTH LeTalbHO PacCMOTPEHBI Ha CIENHaJbHOM ceMHHape B Mockse,
opranuzoBannoM Hucruryrom reorpad¢un AH CCCP, I'TU, xaden-
poit rugporeonoran MIY u ucTHTyTOM «['MAmpompoekTs.

Hapsngy ¢ pelnendeM KOHKPETHOH 3ajayu O JaHHBIX I10 . MOJ3eM-
HOMY CTOKy AJna ['eHepaibHOH cXeMbl OOCyXJeHHEe MeTONHYECKHX
BOIIPOCOB H DPEKOMEHJAIMH CeMHHApa CIOCOOCTBOBAJH [JaJsbHeEH-
HIeMy Pa3BHTHIO HCCJAELOBaHHU MO HpobieMe MOL3EMHOTO CTOKA Kak
onHO#l H3 Haubojee akKTya/JbHBIX 3aJad B THAPOJOrHH H THAPOreo-
JIOTHH.

B pexomennauusax cemuaapa [71] mo METOJHYECKUM BonpocaM
JaioTesl clelyloulde IpeloXeH s .

{. IlpakTHuecky peasbHBIM METOJOM OLEHKH TOA3EMHOTO CTOKA
B peKM Ija OOOCHOBaHHA ['eHepaJbHOH CXEMBl MOXeET CJYXKHUThb
KOMIIJIEKCHBIH THADPOJOrO-THIPOreONOTHYECKHH METO[ IeHETHYECKOro
pacuJieHeHHs1 THAPOrpadoB, OCHOBHEIM . JOCTOHHCTBOM KOTOPOIO NB-
JISIETCST BO3MOXKHOCTb HCIIOJB30OBAHHUSI MAaCCOBBIX MAaTEpHa/oB MHO-
roJeTHHX HAOMIOJeHHH 3a pEYHbBIM CTOKOM Ha ceTH [uupomer-
cnyx6bl C yyeTOM. (PM3HKO-reorpacdHyecKHX M THAPOreOJOrHYECKHX
$axTopos GOPMUPOBAHUS CTOKA.

2. CaMBlfi CJIOXKHBIH BONPOC pacuwieHeHHs] ruaporpada s
TIEPHOJOB ITI0JIOBOJbSI M MaBOJAKOB B CBSI3M CO CJIOXKHOH AWHaMUKOMH
TOJ3€MHOI0 CTOKA B DPEKM H3-3a M3MEHEHHWH B 3TH MEPHOJBl YCJIO-
BHIl CBA3W MEXAY PYCIOBBIME H nonaeMHban BOJaMH MOXeT OBITh
PeIleH CAEAYIOMMMH MyTAMHE:

a) JJIA reHepajii3OBaHHBIX DelleHHi, HaOpHMep, AJs COCTaBJe-
HUS MeJxoMacIiTaOHEIX Kapt (menee 1:10000000) momsemuoro
CTOKA B PexH, OPH BBAEACHUH LOL3EMHOM COCTABJSIOINEH DEYHOTO
€TOKa B I€PHOL MOJOBOAbSA Y IABOAKOB, CXEMATH3HDyd IIpoLecc
TINTAHUSA DeK IOI3eMHBIMHM BOJAMH, MOXKHO PeKOMeHJOBaTb, OpHEH-
THPOBATBLCS Ha NPEANaBOJOYHBIH H NIOCTAENaBOAOYHBIH pacxoj BOJLI
€ HEKOTOPBIM YBeJHYEHHeM CyMMapHOro NOJ3eMHOro CTOKA Ha Claje
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50000 km2% IlpuMeHeHHe CXeM paCu/JeHEeHUs THAPOTpadoB, YUHTHI-
BaIOIUX C/JOKHOE COUeTAHHe TPeX OCHOBHBIX THIOB peXuMa MO~
3eMHORO CTOKa B peKy (NPEHMYLIeCTBEHHO MNOIIOPHOTO, NpenMy-
HIeCTBEHHO HHCXOLAIIET0 H CMEMaHHOTO0), OGECHeynsio NOJyYeHHe
OOBEKTUBHBIX KOJHUECTBEHHBIX XAPAKTEPUCTHK MOA3EMHOrO CTOKa
C Yy4eTOM KOHKPETHLIX: THAPOTEONOTHUECKUX YCJIOBHH peasibHBEIX pac-
YEeTHBIX 6aCCEeHHOB.

Bce kapThl HoA3eMHOro CTOKa CTPOMJIHCH [0 pesyJabTaTaM pac-
4eTa C y4eTOM XapPaKTepPUCTHKH OLHOPOJHOCTH THUILPOTeOJOTHUECKHX
yCJIOBHH (POPMHMPOBAHUA NMOJA3EMHOTO CTOKA (OGBOLHEHHOCTh HOPOL,
YCJIOBHSL THTAHUS W DPas3TPy3KM IOJ3eMHEIX BOZ, ofulas Xxapak-
TEePHCTHKA HX peXuMa), UYTO TIO3BOJSET IIPOU3BECTH BCECTO-
pPOHHHH aHaJ/JHu3 CJHOXKHBIX 3aKOHOMepHOCTeH (OPMHPOBAHHS WOM.- .
SEMHOTO CTOKa B DETHOHAIBHOM aCiexTe Ha OOJBIINX Teppu-
TOPHUAX.

~ KapTsl noaseMHOro CTOKa IIOKA3bIBAIOT B KOJUYECTBEHHOM BbI-
pa¥eHHH OOHIMe 32KOHOMEPHOCTH (OpPMHPOBAHHS CTOKA IOA3EM-
HBIX BOJ NIOJ, BJAMSIHUEM TPeX OCHOBHEIX (DAKTOPOB — KJIMMATa, I'eo-
CTPYKTYPHBIX OCOOeHHOCTeli (4 CBsI3aHHOTO ¢ HUMH peybeda)
TUAPOTeOJOTHYECKUX YCIOBUH. BiinsAHKe KauMaTa MpHUAaeT pacrpe-
JIeJICHUIO TIOA3€MHOTO CTOKa YepThl SPKO BHIPAKEHHOM . Teorpadu-

\ YECKOH 30HAJBHOCTH. [€OCTPYKTYpHBIE OCOGEHHOCTH OKa3hIBAaIOT
\ HauboJiee CH/IbHOE BJMAHHE Ha HMHTEHCHBHOCTb IIOJ3€MHOI0 CTOKA
rOpPHOCK/IaAuYaThlXx o6gacTedl. lugporeosorudeckie . yCaoBHa (H
B OCOGEHHOCTH KapcT) onpeendroT 6osiee JioKaJbHbE 3aKOHOMEp-
HOCTH paclipeiefleHUs] BEMUYHH MOJ3€MHOTO CTOKa.

KapTel paioT BO3MOXKHOCTb pacueTa NOA3EMHOIO CTOKAa B PEKU U
€CTeCTBEHHLIX PECYpCOB MOI3EMHEIX BOJL IO KaXKAOMY 3aJaHHOMY
pafiony CCCP pnssi omnpefejeHdsl BEJMYMH IOA3EMHOIO IHTaHHS
pex, MUTaHudg IOA3E€MHBIX BOML IPH pernonaﬂbﬂou OLIEHKE UX 3KC-
[yaTallHOHHBIX PECypCOB, I/ BOJLOXO35HCTBEHHBIX M BOJHOOGalaH-
COBBIX DPAaCyeToB H nepcneKTnBHoro HJIaHI/IpOBaHI/Iﬂ BCEX BOJHEIX,
pecypcoB B HaPOJLHOM XO3sHCTBE.

[oBOpsi 0 pacCMOTPEHHBIX KapTaX IIOJ3eMHOTO CTOKa, HeobXo-
JUMO OTMETHTb, UTO M NO 3THX paloT AeJ4JUCh MONBITKH COCTaB-.
JIEHWs] PETHOHAJIbHEIX XapaKTePUCTUK TOTO 3JEMEHTa BOXHOTO Ha-
JlaHca JJs GOJbIIHX TEPPUTOPHi. B nmepByio ouepelb 3TO OTHOCHTCS
K cocrasjiennoii B. B. ITonsikoBbim [64] xapTe 1O perdoHaibHON
OleHKe mojseMHoro muTauusi pek EBpomeiickoit Tepputopun CCCP,
BLIDAXKEHHOTO Yepe3 «MOAYJbHBIH KO3(DPHIUEHT» [OTHOLIEHHE MH-
HEMAJbHOTO MOJIYJs - CTOKAa K CpPEJHEMHOroJeTHell  BeJUYHHE
(1opme) Mopyuas ofmiero peyHoro cTokal]. Msmenenme mnojseMHOro
HHTaHMs] PEK MO TePPUTOPHH Ha 3TOH KapTe BHIPAXKEHO B YCIOBHBHIX
OTHOCHUTEJIBHBIX €NMHHIIAX W B 0oOLIeM BHAE OTpaykaer HEKOTOPHIe
yepThl reorpaduueckoll 30HaJLHOCTH TOJA3EMHOro cToKa. Benmemct-
BHE . YCJIOBHOCTH IIPHHATOTO IIOKA3aTeNs BEeJHYHHBl IOA3E€MHOr0O
' cTOKa M "ee cxeMaTuuHocTH KapTa llossikoBa He morsa OBHITL IH-
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POKO HCIIOJIb30BaHA B IPAKTHYECKHX padoTax MO KONHYECTBEHHON
OLIeHKE TOA3EMHOTO MUTAHUS PeK.

IToneITKa perHoHaJbHOTO 0606IIeHUS <<HOprI rpyHTOBoro CTOKa»
¥l eTo BEJMUHH B NPONEHTAX OT OBLIero PeyHoro cTokKa Ghlia Npej-
npunata H. I1. Jlo6aunckoii [68] Ha ocHOBe MpHMEHEHHS K OTDaHH-
YeHHOMY KOJIMYeCTBY CTBOPOB YHH(QHUUIHDOBAHHONH CXeMbl pacyeTa
FPYHTOBOTO CTOKa MO MHOTOJIETHEMY BHYTPUTOJZOBOMY pacrpeelies
HUIO 06UIero CToxa.

Oco6o0 ciaenyeT OTMETHTh . KapTy MOJA3€MHOH COCTaBJASIOLLE
MOJHOTO DPEYHOrO CTOKa, cocTas/ieHHyw B MHcTuTyTe reorpaduu
AH CCCP [55, 21].

/B paboTax mo pacyery BEJMYHH NOJ3EMHOTO CTOKA B DEKH [JIA

3TOH KapTel, BHEIOJHEHHBIX Hoxa pykoBojcTeoM M. M. JlbBoBHua,
BHOBb OBLLI NMPUMEHEH YTOUHEHHBIH NMpHEM pacuyjeHeHHs THpporpada
IO «Cpe3Ke» NpPSAMOH, COSNUHSAIIICH Ha HeM TOUKH, COOTBETCTBYIO-
[Ke BeTHYMHAM MHTAHHUS PEKH [OJ3€MHBIMH BOXAME -0 H TIOCHE
[OZIOBOABA OcHoBanueM AJIs 3TOTO SIBUJIOCH C/efylolee noJio-
ZKEHue. &/

B ycioBusix 6accefHOB CPENHHX DPeK HO,U.BeMHbII/I CTOK B HHX
OCYIIECTBJISIETCS] M3  BOJOHOCHHIX TOPHU30HTOB, KAK TUJDABJIHYECKH
CBSI3aHHBIX C PeKOH, TaK H THADPABJHYECKH He CBA3AHHBIX, [lo3TOMY
nuTande OOJBIIHHCTBA CPENHHX PEeK OCYLISCTBJISETCS II0 CMellaH-
HOMY THILy, KOT[Ja <«aHaJOTHYHO Ipoieccy HHTepdepeHIHH MaBoj-
KOB» B MEPHOAHBI [MOJIOBOMbSI TMPOHCXOJHT B3aUMHAS KOMIEHCALHSE
YMEHbBIIEHHS] CTOKa H3 . THAPABAMUYECKH CBSISAHHBIX TOPH30HTOB
C HapacTawlUM NOA3€MHEIM CTOKOM BOAOHOCHBIX I/1aCTOB, THADAB-
JIHYECKH He CBSI3aHHBIX C PEKOH.

(He ocTaHaBIMBasCh 37€Ch HA OLEHKE nonyqaeMon B KaXKAOM H3
PacCMOTDEHHEIX CJyuaeB TOYHOCTH ONPENEIeHHs BENUUUH IIOA3EM-
HOT'O CTOKa, HEOOXOOMMO OTMETHTH OCHOBHOH HENOCTATOK BTHX .
'paboT — OTCYTCTBHE TI'HJPOT€OJOTHUECKUX KDUTEpUEB [N BuIGOpa
CXeMBl U ydYeTa peaJbHBIX THAPOJMHAMHUECKHX VCIOBUH CBA3U DPEK
¢ NMOJA3E€MHBIMH BOJAMH JJIs pacueTHHIX .GacceliHoB. CocTaB/eHHEBIE
0e3 IOCTaTOYHO OGBEKTUBHOI'O THADPOTE0JOTMYecKoro oGOCHOBaHHUA,
KapThl MOZYJIBHHIX K03(GQUIHUEHTOB MHOJ3eMHOTO THUTAHUA ek,
«HOPMBI TPYHTOBOI'O CTOKa» M IIOJ3EMHOHl COCTaBJAIOLIEH pPeuHoro
CTOKa He COJEepXKaT THIPOTeOJOTHUECKHX XAapPaKTEPUCTHK YCIOBUH
(hOpMHUPOBAHUST INOA3EMHOTO . CTOKA. .DTO - OTPAHHYHBAET .BO3MOXK-~
HOCTb LIMPOKOTO HCIOJB30BAHMS HX B LAaJbHEHIINX HCCJAEAOBAHUAX
HNOJ3EMHOrO NUTAaHUA PEK, KOrja OTKPHIBAIOTCA NPAKTHUYECKHE BO3-
MOZKHOCTH NPHBJ/IeUeHHs: (PaKTHYECKOrO MaTepuaa [0 PEeXuMy HOf-
3e@MHBIX BOJI, HAKOMJEHHE KOTOPOTO C KaXKJbIM I'OJIOM BCe yBequn—
BAeTCH U yBEIUIUBAETCH.

Heo6X0AMMOCTb HCIOMb30BAHAA METOLA T'€HETHUECKOTO pachIe-
HeHHs THAporpada npH MaccoBOi 0GpabOTKe TrUAPOMETPUUECKUX
MaTepHaJoB B OGOJBIIMHCTBE CJydYaeB NPHAABala. NPaKTHYECKHM
MpHeMaM pAaCUsieHeHUs YepTHl cxeMaTu3anun. [lpyrue cyecTByomue
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MeTOJALl H3yJYeHHS M pacueTa  TOJA3eMHOr0 NHTAHHS peK KOCTa-
'TOUHO ITOJIHO ONHCaHbL B MOHOIpaduax H OTAENbHHIX cTaThax [39,
40, 66], mosToMy HEIKe CHeJaHbl JHIb 06HIHE 3aAMeUYaHUS O JABYX
METOAAX, PEKOMEHAYeMbIX MpHU OpFaHH3aIlI/II/I HO0JIEBHIX. HCC/Ie1OBAHIH
1o npob.eme.

-OQHUM 43 OCHOBHLIX METO/IOB n3yquns{ DOA3EMHOTO CTOKa $B-
JIAETCH THAPOTCOJOrHYecKHil (IUAPOAHHAMUYECKHH) METOA olpene-
JIEHHSI PacXOIOB IOA3EMHOrO CTOK& B PeKy NpU U3yYeHUH GanaHca -
IPYHTOBLIX BOJ B peyHOM O6acceiiHe. MeTox 3TOT B HaHGOJBIIEH -
CTElleHH OTBeYaeT COBpPEMeHHBIM IpPHHLHIAM INIPOBeJeHHT BOJIHO-
0a/IaHCOBBIX THAPOJIOTHYECKHX M THIPOTe0JOTHYeCKUX HCCHeJoBa-
HHH, TaK KaK JAAeT. BO3MOXHOCTb HEe3aBHCHMOTO K IPSIMOTO OIpe-
JENEHNSA BETHYMH TOJEMHOTO CTOKA B PEKe MO PacxojiaM MOTOKOB
[8, 28, 39].

MeTQ,E[I/IKa I'HAPOTe0JIOTHYECKHX pabdoT yKa3aHHOTO HanpasJe-
HHS OCHOBAHA Ha IIPOBELEHUM AeTasIbHBIX KOMIIEKCHBIX THIPOJIO-
rO-THAPOTe0JOIMIeCKHX CTAMOHAPHBIX WCCTAeIOBAHUH W XOTA. U
OTJHYAETCs] CJAOMKHOCTBIO M OOJBLION TPYHOEMKOCTBIO OpraHH3alun
HATYPHBEIX HCCJAENOBaHUH, HO ofecleuuBaeT N/ OTAEJIbHEIX 3KCIe-
PUMEHTAJbHEIX PeuHbX (accefHOB NPH MHOTOJIETHEM MEPHOAE Ha-
OJaIofeHNi NoTyueHne HanOosee MOJHBIX KOJNHWYECTBEHHBIX Ppe3yib-
TATOB U BO3MOKHOCTb BBISIBJIEHHS TeHe3uca- sBJeHus (6ojee NOK-
poGHo cm. ryiaBy 6).

Eciu B TUAPOIMHAMUUECKOM METOJE BEJHYAHA TOA3EMHOTO IH-
TaHHs ONPEAENSIETCH 0 PACXOJY BOAEI B BOAOHOCHHIX ILIACTAX, TO
TaK HAa3LIBAEMBIf THIPOMETDHUECKHE MEeTOX pacuera BO,U,OOGMEHa
(mHTaHMe WM NOTEepH) MekJAy PeKOH ¥ IJIacTOM HCIOJAb3yeT BOS3-
MOKHOCTh U3MEPEHHUN TTOA3EMHBIX BOJ, IOCTYNAIUIHX B PEKY MeXKIY
ABYMS THAPOMETPUUECKHMH CTBOpaMH. . [IpaKTUYeCKH  1eecoos-
pasHO olpefe/eHHe TIpUpalleHus (yMeHbUICHHs) pacxoia peKH
IPOM3BOJMUTE B XapakTepHBIe IepHOAB roja, KOTLa Ha H3yyaeMoM
yuacTke QOpMHPOBaHUE CTOKA IIPOUCXOJAUT TONBKO 32 CUET IOJ3eM-
HOTO MHUTAHUA (IOBEPXHOCTHBIH \CKJIOHOBHIH W CTOK B PeKy OTCyTCT-
Byer), a GOKOBas NPHUTOYHOCTH PEUHBIX BOJ MOMKET GLITb M3MepeHa
¢ JOCTATOYHOH TOUHOCTBIO. '

T'uppoMerTpuuecKuil METOJ GBI HpHMeHeH B 1887—1888 rr. uH-
xkenepama B. . lyxosem, E. K. Kuoppe un K. duembgre pus
OLEHKH eCTeCTBEHHBIX PECYPCOB TMOJ3€MHBIX BOJ HAJIOPCKOrO BOIO-
HOCHOTO TOPHM30OHTA 10 3UMHeMY pacxony p. Sly3sl U ee IpHTOKOB,
JPEHUPYIOIUHX 3TOT ropu30HT. L HeNmOCPENCTBEHHON OLEHKH MOL-
3eMHOTO MATaHWs peK 3TOT MeTon Obll nmpumereH B. H. Basaema-
woM, B. B. ToaskoswiM, B. M. KYJIGJII/IH]:IM I. H. Ilerposbim
u p. [59)

C yueToM H3MeHEHHs OGHEMOB BOIHI B pycnosou CeTH MeTox
npumensacs [. IT. Kamusuneim, O. E. Mefiuepom u ApyruMu - Ajs
Olpe/e/eHnsi TOA3EMHO COCTABIAIIIEH PEYHOro CTOKA PEeYHBIX
GacceffHOB OTPAHMYEHHEIX Pa3MepOB. :
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B cample mociefHMe TOAB METOJA THAPOMETPUYECKOH ONEHKH
HOI3eMHOr0. CTOKA B . PeKH MOK TEPMHHOM - <THAPOMeTpPHUYECKOH
ChEMKH» IIOJMyYaeT LIHPOKOE DPACIPOCTpaHEHHe B IPaKTHKE KOM-
IEKCHBIX TEONOTO-THAPOTEOJOTHUECKHX CheMOK A PerHoHa/bHOH
XapAaKTEPHCTHKH €CTECTBEHHBIX PECYpPCOB MOJ3EMHBIX BOA IpPH HX
cpepHe- ¥ KpymHoMacmTaGHOM - KapTHpoBaHuu [59]. T'mapomerpu-
yeckasl CheMKa 3aHHMAeT.CYLLeCTBEHHO BaKHOe MECTO B HaTypPHBIX
HCC/Ie/IOBAHUAX TOI3EMHOr0 CTOKa B PEKH H noaTomy CTeHaAbHO
paccMaTpuBaercs B IiaBe 5.

, T'rasa 2 _
NMOA3EMHBIE BOJbl KAK MCTOYHHUK NMHUTAHHUS PEK

1. MCTOYHHKA HOA3EMHOr0 MUTAHUS PeK

IIpouecc mocTyl/IeHAs] NOA3EMHBIX BOJA B NOBEPXHOCTHBIE BOJO-
TOKH M BOJOEMEHl IPHHSITO Ha3blBaTb OGIUMM TEPMHHOM 7003EMHO2
nuTqHLe pex.

Ilog3eMHOe nuTaHHe ABJAAETCA DE3YJAbTATOM CJIOKHOU B3auMO-
CBA3M DEYHBIX H IOA3eMHBIX BOJ, B OOLIEM CJy4ae XapaKTepusylo-
mieficst BYMSI NPOTHBOIOJOXKHBIMH IIPOIECCAMH ~— NOA3EMHBIM CTO-
KOM B DEKM ¥ DOTEPsAMH DEUHLIX BOX Ha NUTAHUE IOA3€MHEIX —
nodsemubimy norepamyu (KOTPULATENbHOE MNON3EMHOE TUTAHUE?, 10
B. U. Kypenuny).

McrounukamMu TOA3EMBOTO NUTAHUA peK SBJALIOTCS NMOCTOSIHHBIE H
BpEMEHHBIE TIOA3EMHBIe BOJB, NOJ KOTOPEIMH B AanHO# paboTe moj-
pasyMeBaeTcs Kane/JbHO-KHJKasl BoJAd IO JHEBHOH MOBEPXHOCTBIO,
3aMoJIHAIONIAA IOPHl U HYCTOTH [OYBH HJIM TOPHOH TOPOABI TPH
obIell CIVIOIIHOCTH .H 00Jajamlas CIOCOOHOCTbIO BHITEKATL H3
€CTeCTBEHHBIX HJH HCKYCCTBEHHBLIX pa3pe3oB. K KaTeropuu «Iof-
3eMHBIX BOJ» B STOM CJydae 10 ¢opMaM BOABI B MOYBO-FPYHTaX
OTHOCHTCS <IOATIOPHAsl CBOGORHASI TIpaBHUTAUMOHHAS BJara BOJO-
‘HOocHOTO ropusonTta» (nmo A. A. Poxe) unu «cBoGogHas BOja TpyH-
ToBoro moTtoka» (mo C. M. Jdoaroy). B ycjioBusix CiJIOHOTO CKO-
IUIeHHsT TOJ3EMHHX BOJA Ha BOAOYNOPax IPOABJsieTCS OCHOBHAA
THADPOAUHAMHYECKass OCOBEHHOCTb 3STOH KAaTeropuH BOJ — CIIOCOH-
HOCTb (DOPMMPOBATE h0O3eMHbLUL CTOK — [BUKEHHEe BOABI 1O BOJIO-
HOCHBIM IVIacTaM [OJ [eHCTBHEM THIPABJAUYECKOrO Hamopa WK
CTEKaHHA ee IO BOJLOYIOPHOMY JIOXKY MO HeHCTBUEM CHJIBI TIMXKECTH.

OcHoBHOE NOJA3€MHOE NHTAHHE PEK (POPMHPYETCS NOCTOSLRHbIMU
nodsemubimy 600aMu B BOIOHOCHEIX ILIACTaX, - CYLIECTBYIOIIUMH
B TeueHHe psfa JaeT. Bpemeruvie nodsemusvie 800bL CYLUIECTBYIOT
MeHbllle, YeéM TOJOBOH IMKJI H3MEHEHHH BONHOCTH, B OTZAEJNbHEE
ce30HH ropa. CHHOHHMOM BPEeMEHHBIX (CE30HHBIX) MNOJ3€MHBIX BOJ
SBJIsieTC TePMHUHE 8epx0600ka [73]. B rumporeosiorun NpUHATO BHI-
JedsTb [Ba OCHOBHBIX THIA BEPXOBOLKH: BOABI, UPUYPOUEHHLIE
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K TOBEDXHOCTH JIMH3 BOJOHENPOHHIAEMBIX NOPOJ CPEIU I[POHHIIae-
MBIX, ¥ BOXABI B TOJIlIle IIOYBO-TPYHTOB, 3ajeralollix Ha [OBepX-
HOCTH OTIENbHBIX IJ1acTOB, OOJNAZAIOIIUX MeHblled uHuUIbTpa-
OMOHHOH CHOCOOHOCTBIO («CJAOH IVIHHHCTOTO HJIK MEIKO3epHHCTOTO
necka cpeiM TOJMIM CPENHEe3eDHHCTHX IIeCKOB WJIH CIOH Godee
TJIOTHOTO CYIVIHHKA Ccpein GoJee PHIXJABIX CYTJIHHKOBY, - KUJLJIIO-
BHAJIBHBIH FOPH3OHT MOJ ITOYBOU> U T. II.).

BpeMennble BOJOHOCHBIE IJIACTHL C BEPXOBOJKOU nepBoro THIIA,
KaK IPaBUJIO, HE HMEIT CIJOIIHOTO PaCHpoCTpaHEHHs 10 IJIOM(afAH,
U UX APEHHPOBaHHME MOXKET IIPOUCXOAUTH JHIIL HA OTPAHHYEHHOM
y4YyaCcTKe BpPEMEHHBIX U MaJBEIX BOJOTOKOB. B mOA3eMHOM MHUTAHUU
PeK Takas BEpXOBOJKA MOXKeT NPHHHMAThL MajOe yuacTHe, B GOJb-
IIHHCTBE - CIyYaeB MPOCAUMBASACH C KPAaeB JHH3 B .HIKeJexkKaliue
[HOCTOSTHHEIE BOLOHOCHBIE NJIACThl, APEHHpYEeMBle JaHHOH peKoi.

BepxoBogka BTOpOro THIa o6jafaeT GONBILHM IPOCTPAHCTBEH-
HBIM PaACHpOCTpAHEHWEM H II09TOMY B (OPMHUPOBAHMH IIOA3€MHOIO
OUTaHUS MaJjblX BOJOTOKOB H PYyYeHKOBOH CETH MOMKET UMeTb 3Ha-
YeHye B MePBYIO OUepelb B 30He U3OBITOUHOIO YBJAXKHEHHS.

Cxonlenve MOA3eMHBIX BOJ, 3ajeralollyx TOJbKO B Iperenax
TIOYBEHHOfl TOJNIIM W THAPABJHYECKH He CBA3aHHBIX ¢ HHIKeIeXka-
@M BOJOHOCHBIMH IJIACTAMH, 11€JeCO00Pa3Ho BHIAEINTL KaK 0cCO-
6y10 KaTeropuio — nougenuvie 6oos. (A. A. Pope). B oramune ot
fosiee ryGOKHX IOA3E€MHBIX BOJ, 3TH BOAB Pe3KO OTJIHUAIOTCH
CBOVM XMMHUYECKHAM COCTABOM, TENJIOBHIM PeXHMOM, HHTEHCHBHOCTBIO
BOZ0O6MeHa ¢ aTMochepoil U 3HayeHHeM GHOJIOTHYECKHX IIPOIECCOoB
B (POpMMpOBaHHH OCOOEHHOCTell HX pexuMa. ]louBeHHHIE BOXBI MO-
IyT OBITH NOCTOSIHHBIM. CKOIJIEHHEM JIHIIb B HOYBaxX GOJAOTHOrO
THIIA, II0YeMy HX B OOJBIIXHCTBE CJAy4aeB CJAELYET . OTHOCHTH
K KaTeropud BpPEeMEHHBIX IOA3EMHBEIX BOJ W IO IPEIJIOKEHUIO
A. A. Pone HasbIBaTh IIOYBEHHOH BepXOBOAKOHY {72].

Oco6eiii HHTEpEC B OTHOLIEHHU OLEHKM HCTOYHHKOB TOA3E€MHOIO
IUTAHKS PEK UPeACTaBIAIT PPYHTOBLIE BOAHL.

I'pynrosoimu sodamu, no onpegenenuio b. JI. JIHqKOBa, Ha3Hl-
BaIOT BCE HerjiyGoKo 3ajeraiolue Ge3HANOPHBIE M ¢ MECTHBIM HAMO-
pPOM IOJA3EMHBIE BOJbl B BOGOHOCHBIX IJacTaxX, APEHHPYEMBIX pe-
KaMW WJAK BCKPLIBAEMBIX 3PO3HOHHOH CETBIO M TOHHKEHHAMH pe-
Jbeda. B TakoM ompeneseHHH 1Sl TPYHTOBBIX BOJ XapakTepHa
BO3MOKHOCTH 3ajleraHHsl B HECKOJbKHMX BONOHOCHBIX HJacTax ApPyT
IO APYroM. B THAPOreo/JOrHH CYILECTBYeT U 0ojiee y3KUHl TepMHUH
«T'PYHTOBBIE BOZBIY, KOTOPHH OTHOCAT TOJNBKO K NOJ3eMHBIM BOAAM
MIepBOTO OT  JHEBHOH ' MOBEPXHOCTM BOAOHOCHOrO ILiacTa (IO
C. W. HUKHuTUHY).

I'pyHTOBBIE BOMB, KOTOpPbIE «IOCTOSHHO HJM 1O MEHbIIeHd Mepe
MePHOJMUECKH» HAXONATCSA B THIpPABAHUECKOH CBS3H C BJarof, co-
JepiRalieficss B [IOYBEHHOH TOJIILE, HA3HIBAIOTCA NO4BEHHO-2pYHTO-
gowmu godamu -[72]. I'mapaBandeckas CBsI3b NMPH 9TOM MOXKET TIPO-
ABJAATHCA B TOM, 4TO B IHpenenax IOYBEHHOH TOJIH HOSBJISAETCS

i\ 38
S



.

3epKa/jo HJIM BEpXHAA TpaHuUa KanWIAPHOH Ka#MBI TPYHTOBBIX
Bog. K aToi#i rpynne Poje oTHOCUT BOJBI MOHMEHHEIX Teppac.

K pasHoBuAHOCTH NOYBEHHO-TPYHTOBBIX BOJ CJIENyeT OTHECTH
6040THbLe («GONOTHBEIE TPYHTOBEIE®) 8006l — IPYHTOBHIE BOJHI, 3€p-
KaJio KOTOPEIX HaXOAMTCS B TOD(DAHOH 3a/eXKH y4acTKOB, Ha KOTO-
PBHIX DpoH3pacTaeT crnenuguueckasg GOJ0THAT PACTUTENBHOCTL (60-
Jgota), OcoGenHocTd GONOTHO-TPYHTOBHIX BOji KaK HCTOUHHKA IMOJ-
3eMHOTO NHUTaHHS DEK B IepPBYI0 ouepeAb ONpeessAOTCH BOXHBIMU
cBolictTBaMu TopdsiHofi sanexu. ComepxKauiyiocs B TOphAHOH 3a-
JIeKH BOJY MOXKHO pasfe/IuTh II0 XapaKTepy ee CBS3H C TOP(sHOM
Maccofl Ha JiBe OCHOBHBIE (OPMEI-— CBOGOIHYIO, CTEKAIOMIYI0 M3
TopdsiHOH 3asexku NoJ  JAefCTBHEM CHJbLI THKECTH B GOJOTHYIO
rugporpad@uyecKylo ceTb, U CBSI3aHHYIO — He OTIENAIOUIyIOCS OT
TopdhsiHOfi Macchl TIOA JAEHCTBHEM CHJIBI TAMXKECTH. Hasauuue CBSi-
3aHHOH BOXPI IPUBOJUT K TOMY, YTO AaKe MPH HAJUUYUU ApeHakHOH
ceTH Ha Gonote B TophAHOH 3aieXH BJIAXKHOCTh €€ He mAZaer
HIKe 85%, m qumb HcmapeHwe, 3aTpardBalollee CBSI3aHHYIO BOLY,
OPUBOJAHUT K YMEHBUICHUIO COLEpXKaHuA BJaru B Tophe. OrpaHuyeH-
HOE CofiepkaHue CBOGOHON BOALL B TOP(SAHOH 3a/€KU HMeeT NepBo-
‘CTelleHHOe 3HAUeHHE JIJ OLEHKH POJIH -O0JOTHBHIX BOJ B NHTAHUH H
pexuMe pekH, Bojee LeTalbHO paccMaTpPUBAEMOH HHIKeE.

ITo cBoemy GOJbIIOMY 3HAUSHHIO B (POPMMPOBAHHH IOX3EMHOTO
MUTAHUST PEK CPEH TPYHTOBHIX BOJ JOJIKHBI GBHITE 0CO60 BHIAENEHBI
aar8uanbRble: 600bl, 3aJ€TaOMINE B a/UIIOBHA/IbHBIX OTJIOXKEHHAX
COBPEMEHHBIX W APEBHUX PEYHHIX JONHH. DTO 3HAUEHHE 00YCIOBIEHO
TeM, YTO CTOK aJIMIOBHaJbHLIX BOJ, JIPHHMMAaeT HENOCPeNCTBEHHOE
y4actie B NAUTaHHH DeKd. OJHOBPEMEHHO C 3THUM Yepe3 BOJOHOCHBIE
ILJIACTHl AJIIIOBHAJBHBIX BOJ OCYILECTBJSAETCS TPAH3HT IMOA3EMHBIX
BOJ U3 IPYIHX BOJOHOCHBIX IUIAaCTOB €O BCEro BojocGopa B PEKY.
OcofenHO = xapaKTepHO 3TO JJs GOJBIUHHCTBA PAaBHUHHBIX = PeK,
B JOJHHaX KOTODHIX BAOJb pycia Ha6/ai0gaeTcs HIHPOKOE Pa3BUTHE
aJIJIIOBHAJBHBIX OTJ10XKeHUH. B TO Xe BpeMs UMEHHO B NPHPYCIOBOH
30He paCHpPOCTPaHEHUA AJJIIOBUAJNLHBIX BOJ pasBUBAaeTCd IHporecc
GeperoBoro peryJHpOBaHHs, KOTOPBIH, KaK GyaeT MOKa3aHO HaJblie,
B OueHb MHOTHX CIydasX ONpeAesser OCOGEHHOCTH pexUMa IOJ3eM-
HOTO NMUTaHUs pPeK.

IlogzeMuBle BOABI HHXKE IIEPBOr0 BOJOHOCHOTO ILI4CTa, HEMNO-
CPEJICTBEHHO CBSI3AHHOTO C aTMocepol, 3aJjeralorT MexAy Iia-
CTaM{ BOJAOYIOPHBIX HJIA CIAGONPOHHUAEMBIX NOPOJK H MO3ITOMY HX
HA3EIBAIOT MEHCNAACTOBBIMY BO0AMUL.

Ilo xapakTepy pasBUTHsA HaNOPOB B MEXKIJIACTOBBIX BOJAX CJIe-
ZyeT BBIOENSTh: 0e3Hanopuble nodsemrvie 800bl €O «CBOOGOIHOIM»
TIOBEPXHOCTBIO, KOTJA BOIOIPOHHIAEMBIH IJIaCT, B KOTOPOM pas-
BHTHl MEXILJIACTOBBIE BOJEI, 34lOJHEH He Ha BCIO MOLIHOCTD;
«CBOOOAHASI> HOBEPXHOCTH TAKHX BOJ, B OTJHMUME OT NepPBOTO BOMO-
HOCHOTO IJ1acTa, HEINOCPeACTBEHHO C aTrMocdepoll He CBA3aHa;
HanOpHble nodsesmHobie- 800bl, HAXOAAIMECH TOCTOSHHO IOX
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TUAPOCTATHYECKUM (THAPOJHHAMHUECKHM HAHOPOM; B OOJBUIMHCTBE -
clydaeB MeKIJIACTOBLIE BOALI SIBJSIOTCA HANOPHBIMH, CMEULAHHbLE
HanopHO-0e3HANOpPHbIEe NO03eMHble 8006, XapaKTepU3YIONHecs cMe-
HOH YCJAOBHY HHTAHHMA H PEXHUMa Ha PA3JHYHBIX y4acTKaxX OMHOTO
d TOTO XK€ BOJOHOCHOTO IlTacra.

[To xapakTepy CKONJIEHWS BCe TIOA3E€MHbLIE BOABI MOAPA3Jens-
I0TCSl Ha JBa OCHOBHBIX TUIIA: NAGCTOBbIE W TPEULUHHO-IHCUAbHBLE.

B naacroseix 800ax 10 . YCAOBHIO PAaCOpOCTPaHERHss HX B pas-
JINYHBIX BOJOBMEN[2IOHIAX TOPOAAX CJeLyeT pasjuuaTh: HOPOSO-
naAacToBole 800bL— B PHIXJALIX 00JOMOUHBIX IOPOLAX, B KOTOPHIX
CKOIJIEHWE ¥ JBUKEHNE BOJB IPOUCXONAT B MEJAKUX [OpPAX-IYyCTO-
Tax MeXAy 3epHaMu 06JIOMOYHOTO MaTepHalna; TPEeUUHHO-RAQCTO8bE
68006l — B CJOHCTBHIX CIEMEHTHPOBAHHBIX TPEUIMHOBATHIX IIOPOXAX,
B KOTOPHIX HaKOIJIEHHE W IBHKEHHE BOIB CBA3aHH C HaJHUUEM
TPeLuH; KapCcTO80-nAACTO8ble 800bL — B TJNACTAX 3aKAPCTOBAHHBIX
IOpOJ C XOPOIIO BHIPaXKEHHOH CJOHCTOCTHIO, TPelIMHAMH U KapcTo-
BBIMM. TyCTOTAMH, B KOTOPBHIX [IPOMCXOTHUT CKOIICHHE M [BUIKEHHE
BOJHI. , ‘

OcHoBHOM 0COGEHHOCTBIO BCEX BOJ, TJIACTOBOTO THUIA SABJISETCS
fojiee ‘HJiM MeHee pPABHOMEDHOE pacipejeseHHe BOABI MO BCEMY
IJIACTy W 3aBHCHMOCTb HX JBUXKEHHs OT XapakTepa CJIOHCTOCTH,
CTPOGHUS K 3a/eraHus BOJOBMENIAIOIIUX OPOL. :

Tpewunno-scusbrole 800bt TIONYIAIOT PA3BATHE B MACCHBHBIX H3-
BEp2KEHHBIX, B CHIbHO MeTaMOP(HU3UPOBAHHBIX OCALOUYHBIX IIOPOAAX,
B KOTOPBHIX HAKOIJIEHHE W -JABHXKEHHE, BOALI BO3MOXKHE JHIIL NO
TPEIHHAM, W4 B 3aKapCTOBaHHBIX IOPOJaX, B KOTOPHIX- IACTOBAS
CJIOMCTOCTH B XapakTepe CKOIVIEHUS W JBHIKEHHS BOJABl UMEET BTO-
pocTelleHHOe 3HaueHde. B OTHOWIEHMH peXuMa NHTaHUA M pas-
rpy3KH TPEIHHHO-KU/JIbHBIE BOJBL B 00LleM cAyyae MOXKHO Ipeno-
JKATH MOAPA3JAESAThL [0 CTEIeHH CBSI3H C JHEBHOH IIOBEPXHOCTHIO
Ha OTKDBLITblE M 3aKpHIThe. K OTKDBITHIM TPEHIMHHBIM KHJAbHBIM
BOLAM OTHOCATCA BOABI, HMeIoHiHe CBOGOJHBEIH BOZOOOMEH C JHEB-
HOH TOBEPXHOCTBIO; K 3aKPHITEIM BOjaM — IPH 3aTPYAHEHHOM,
HHOTJa BeChbMa 3aTPYAHEHHOM BOLOOGMEHE.

B 3aBucruMoeTH OT GOPMBI CKOIJIEHHS I[IOA3E€MHBIX BOJ H YyC-
JIOBUH ADPEHUPOBAHHS HAXOMHUTCS  XapakTep HX BBIXOAa Ha 3€M-
HYI0 TOBEPXHOCTh B MECTaxX pasrpy3kd. IIpum 3TOM cienyeT pasfu-
YaTh: NAQCTOBble Bbix00bl, KOTAA TOJ3eMHBIH NOTOK pasTpyxkaercs
Ha OTHOCHTENbHO OOJBIIOM Y4acTKe CKJIOHA 3eMHOH IOBepXHOCTH
(B pycio wIH JoXKe BOZOeMa), W poOHUKL (UCTOUHHKH, KIIOU)—
COCPEIOTOYEHHBIH €CTECTBEHHBIH BHXOML IMOA3EMHBIX BOZ. !

Pasrpyska NOJ3eMHBIX BOJ IJAacTOBBIMH BHIXOAMH SABJAETCSH
OCHOBHOH (hOpMO# NOA3eMHOTO NHTaHUs OOJBUIMHCTBA PEK M Jie-
TaJbHO paccMaTpUBaeTcs HUXKe. B GObIIHHCTBE Clydaes CTOK POJ-

v 1 HauBosee noJsinasi KaAaccHGUKAUMs PonHvkoB jJaxa B 1958 r. M. E. Axp-
TOBCKHM [5]. 1 .
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HMKOB, [IPHHMMAIOLIUHA HENOCPEJCTBEHHOE yyacTHe B (HOPMHPOBAHUM
pPEeUHOro CTOKa, MMeeT MeHbliee 3HaueHue. OfHAKO peXUM pPOJHH-
KOB B ONpeJe/eHHbIX YCJIOBUSAX MOMKET CIYKHTh MOKAa3aTeleM IHHA-
MHKH OOLIETO OJ3EMHOI0 CTOKa H3 [JPEHHPYEMOTrO BOJOHOCHOTO
IJ1acTa, ¥ IO0ITOMY JaHHBIE O HeM JOJIKHBL MIHPOKO HCIOJb30BaATHCSH
B pacyeTax IOA3EMHOTO NUTAHHS.

PonHyKY 1O yCIOBHAM MHTaHHS AeIATCA Ha Hucxo0suue u 80c-
xodaujue.

Hucxo0swue podnuxy mutalotcsd Oe3HANOPHBIMU HO,[LSEMHBIMH
BOZlAMH TIDH JABHMKEHHH BOJABI B 06JACTH [IHTAHMS POJHHKA IO Clabo
U30THYTHIM JIHHHSM TOKa, IJA KOTOprX POJHUK SIBJISIETCS TOYKOM
HaHMeHBIIIero Hanopa.

Bocxodawue (nanopunie) pooHUKU HTAOTCA HaIOPHBIMU BO-
JaMH IpH ABHKEHHH MX K MECTy Pasrpy3KH CHH3Y BBEDX.

ITpu usyuyeHHd MOJA3€MHOrO OUTAHHHA pPEK IO BPEMEHH AeHCTBUs
11eJieco06pPa3Ho BHIAGJISATh: HOCTOAHHO OelicTsyrowjue poOHUKU, Xa-
pPaKTepH3YIOLIHecs HeNPePLIBHOH [eATEeNbHOCTBIO B TeYeHHe MHOTIHX
JeT, U nepuoduuecku OelicTeyroujue poOHUKU, CTOK KOTODHIX Bpe-
MeHHO TNpeKpalnaercsd BCJAeICTBHE OCOOBIX YCAOBHE IHTaHUS (ce-
30HHO JiefCTBYIOIIMe, DUTMHYHO JEeACTBYIOLINE W T. I.).

s olleHKM MUHAMUYHOCTH IIOA3€MHOFO CTOKA B PEKH CYIILECT-
BEHHO BaXKHOH HAB/IACTCA KAACCHQHKAIUMA POJHHKOB IO CTENEHH
H3MEHYMBOCTH HX pacxoja (Ae6uTa), BHIpakaeMoil KO3(Q(OHIHHTOM
JHHAMHYHOCTH pPOJHHKOBOIO (IOA3E€MHOT0) CTOKa— OTHOLIGHHEM
HaHMeHBIIero pacxoja K HambosblleMy 3a 3afaHHBI NEPHOJN Bpe-
MEeHH B TORy (Mecan, cesod u T. 1.). Taxas kmaccudurauus, Io

A. AJSbBTOBCKOMY, B HECKOJBKO H3MEHEHHOM BHAE JaHa
B TabJ. 2.

Tabauia 2

Knaccndnkanua POAHUKOB 10 CTEMEHH HM3MEHYHBOCTH HX PacXxojoB

Xapaxk TepucTUKa HYTPHTOJOBOH KO3d-
paxtep Bayrpuron k03D Fpynma
DOINHHKOB (UIHUEeHT AHHAMAYHOCTU
BecbMa IOCTOSIHHBIE 1:1 1
. IMocrosuyble or 1:1 1m0 1:2 2
IlepeMenHBIE . or 1:2101:10 3
BecbMa nepeMeHHble or 1:10 no 1:30 4
HckmountensHo  Hemo-
CTOSIHHEIE ot 1:30 u MeHee 5

V3 onucanusi OCHOBHBIX THIIOB CKOIIEHHS IOJ3eMHBIX BOJ
MOXKHO BMJETb, 4TO AJf IJACTOBHIX BOJ MOTYT HaG/JIOLaTbCH IJIa-
CTOBbI€ BBIXOJHl M POJAHHKH, B TO BpPeMs KakK JJIs TPEIHHHO-KH/Ib-
HBIX BOJ XapaKTepHBHIM SBJASETCS pasrpy3Ka uyepe3 pPOLHUKH.
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2.0 pexHruMe OCHOBHBIX HCTOUHHKOB MNOA3EMHOrOo NUTAHHUA pek

B rupporeoJioruu 1nojx peXxHMOM IIOA3EMHEIX BOJ OOBIUHO MOHH-
MaloT NposBJeHNe pollecca uX GOPMHUPOBAHMUS, IPEACTABMASIONETO CO-
6O CI0KHYIO COBOKYIHOCTb IBJACHHUI, TPOUCXOAAUIHX BO BPEMEHH H
B Ipejesax OIpeAeeHHOTo mpocTpaHcTBa [38]. Pexum xapakrepu-
3yercsi M3MEHEHMSMH BO BPEMEHH H IIPOCTPAHCTBE KOJHUECTBA H
KayecTBa (cOCTaB, COCTOSIHHE H CBOHCTBA) INOA3EMHEIX BOJ, BHIpa-
JKAeMBIX KOHKPETHEIMH IIOKa3aTelsIMM. 10 OTIENbHBIM 3JeMeHTaM
(YpoBHH, pacXOzbl, YKJOHEI, CKOPOCTb JABMIKEHHS, TeMIepaTypa,
XUMHYECKHH U TasoBHIH COCTAB H AP.).

Hsyuenre pexkuMa INOA3E€MHBIX BOJ, COCTaB/dAeT OOLIUPHYIO 00-
JacTh THJPOTe0JIOTHYECKHX HCCJAeNOBAHUHN, U  H3JIOXKEHHE 3TOro
BONIpoca IIpefcTaBiseT OOJBIIYIO CaMOCTOATeNbHYIO paboTy. Ilo-
3TOMY HHXKe LAloTcd JHIbL ofIiye NPefcTABJACHHS O PEXUMAax IOf-
3eMHBIX BOJ, HeOOXOJUMBle [Js yueTa ocobeHocTeil (GOPMHPOBAHUSA
HOJ3eMHBEIX BOJ B DEUHBIX OaccefiHax, BJMAIIIHX HA MOA3EMHOE
nuTaHUe pek. B mepBylo ouepeib 3TO OTHOCUTCS K XapaKTEPUCTH-
KaM peXuMa ypoBHe#l (pacxoj0B) NOA3€MHBIX BOJ KaK [ioKaszaTe-
Jell ocoGeHHOCTed MUTAHUA ¥ CTOKAa MOA3EMHLIX BOJ. ’

HauGoJsipliufi WHTEpeC NpH H3YYeHUM [OJ3€MHOrO MUTAHUS peK
IPeACTABASIOT NOJA3EMHBEIE BOJLI 30HBI HHTEHCHBHOTO BOAOOGMeEHA,
KOTOpbIE 3a/eraloT B HEeNVIyOOKHX BOLOHOCHEIX IIacTax W IpUHH-
MalOT OCHOBHOE ~yuacTHe B (OPMHPOBAHHU IIOJ3EMHOIO CTOKa
‘B PEKH, - ,

3onod unrencusrHo2o 800000MeHa TIPU U3YUCHUH II0J3€MHOTO TIH-
TAHWA peK. IeJeco00pasHO HasblBaThb BEPXHUH ApYyC CPaBHHTENLHO
‘HeTJIyGOKO 3a/1eTaiolIX OGLIYHO [PECHBIX WM COJOHOBATHIX Oe3Ha-
MOPHBEIX W HAalOPHBIX BOJ, KOTOpEe HaxoAaATcsl B cdepe APEHHPYIO-
MIero BO3AEHCTBUA PEUHBIX CHCTEM, O3ep, GECCTOYHBIX BIAJHH WJIU
pasrpys:KaioTcsi B NPUGPEKHOH 30HE HEMOCPEACTBEHHO B Mope [42].
ITox mpeHupylomuM  BO3AeficTBHEM THApOTpadHUecKOil CETH MOryT
HAXOJMTbCS U Gosee TIyGOKHE BOABI KOTOpPHIE B THAPOICOJOFHH
OTHOCSIT K 30HE 3aMeIJIeHHOTO BOJOOOMeHa, HO HX yuacTue B IOJ-
3eMHOM IHTAHUH, KaK IPAaBHJIO, OTPAHHYCHHO.

ITop3eMHBIE BOJBI 30HBI WHTEHCHBHOTO BOJAOOOMeHa HAaXOAATCA
MO/l UHTEHCHBHBIM BO3LEHCTBUEM THADPOMETEOPOJOTHUECKUX (akTo-
pOB. DTO OTHOCUTCS KaK K IIEPBOMY OT HOBEPXHOCTH BOJOHOCHOMY
IJlacTy, HaXoJsAlleMycsl B HEMOCPEJCTBEHHOH CBfA3H C aTMOC(epoil,
TaK W K TJIaCTaM MEeXILWIACTOBBIX BOJ, H3OJHPOBAaHHEIM [ADYyr OT
npyra B OOJBIIMHCTBE CJAydaeB OTHOCHTENbHBIMH BOJAOYIOPAaMH.
BepxHue BOZOHOCHBIE IUIACThl € Y4E€TOM THADPOI€OJOrHYECKHX OCO-
GEHHOCTEH BOJOHOCHBIX NOPOJ ABJAIOTCA HauboJjee MOLIHBIMH M
OGHJIBHBIMH KOJIJIEKTODAMHU BOJLL

BospelicTBue Ha NOA3eMHBle BOALI 30HBI HHTEHCHBHOIO BOJO-
obMeHa TrHApOMeTeopoJoruYeckux GakTopoB, H3MEHSIOIHXCA BO
BpeMeHH, ONpe/esseT UX HeyCTAHOBUBILUACA peXKAM.
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B rupporeosornyecKuX pacueTax pPasJHUHBIX COOPYKEHMH, 0CO-
OeHHO IpPH OLEHKe IJUTENbLHBIX MHOTOJIETHHX IEPUOJOB, YYHTHI-
BaeTcsl, YTO IPOEKTHPYeMble COOPYKEHHA B OGOJBLIMHCTBE CIyYaeB
IIPUBOAAT K 60Jiee Pe3KUM H3MEHEHHSM OCHOBHBIX 3JIEMEHTOB (hH/Ib-
TPALlHOHHOTO [OTOKa (CpPEemHsAA BENIMUMHA HAOPOB, CKOpocTel U pac-
XOJI0B), YeM 3TO NPOUCXOAHT B €CTECTBEHHBIX YCJIOBHAX HOJ Hnef-
CTBHEM TpPUPOAHHIX (AKTOPOB, M [OMYCKaeTCs HCIOJb30BaAHUE
Cpe/HUX BEJHYHH 3THUX 3/1€MEHTOB, KBA3HUIOCTOSHHLIX BO BDEMEHH.
«HMcknouennem sBAFIOTCA JHIIb IPUPYCAOBbIe UACTH KPYHHBIX peK,
rie Koje0aHUS TOPU30HTAa BOABI H CBA3aHHBIE ¢ HHUMH KOJeOaHHUS
YPOBHS IOA3EMHBIX BOJ B OeperoBoil moJoce MOIYT OHITH BecbMa
3HauuTeJbHBIMU» {8]. _

B unccienoBasMsx NOA3€MHOTO NHTAaHHS pEK ONEHKa BJHAHHUA
HEyCTaHOBHUBIIErOCs peXHMa IOA3€MHEIX BOJ Ha JIHHAMUKY MOJ-
3eMHOT'0.CTOKa B peKH, OCOOEHHO NP XapaKTepHUCTHKE pacupejese-
HUS [OJ3€MHOTO NUTAHHSA BHYTPH roja, TpeGyer CHerHaJbHOIO pac-
CMOTpeHUA. ,

Bo3moXHOCTE HONMYIIEHHS B TaKUX pacueTax OCPEJHEHHBIX BO
BpeMeHH 3HaYeHH{l OTAEJNLHLIX 3JeMEeHTOB (DHJIBTPAIHOHHBIX HOTO-
KOB, B IIepBYIO OYyepeib YPOBHEH U PACXOAO0B, MOJNKHA ONPEAeadThCH
IIOCTaBJIeHHOH 3ajauyefl U AOCTUraeMoH B 3aBHCHMOCTH OT obecme-
YeHHOCTH (PAKTHUECKHMM MaTephafaMH TOYHOCTLIO DPACUETOB!

OcoBGeHHOCTh MHTAHUS U CTOKA NOA3EMHBIX BOJ MOXKHO OXapak-
TEePH30BATb PEXKMMOM YPOBHeH (PacXOZOB) HOJ3EMHBIX BOJ, YUHTHI-
Basi, UTO HX HM3MEHeHMe ollpefendercsd obiuM GasTaHCOM BOLOHOC-
HOTO II1acTd, COOTHOLIEHHEM €ro NPUXOAHLIX M PACXOAHBIX COCTAB-
Asomux. B 3TOM OTHOIEHWM NOJ3eMHBIM BOAAM, 3aJeraloiiuM
‘B 30HE HMHTEHCHBHOTO BOJAOOOMeHa HAa pas3juuHOU TiyOHHE, MOXKET
ObITh AaHa Cjenylolas obiias XxapakTepUCTHKA.,

TToyBeHHble BOJBl H I'DYHTOBLIE BOAHI B IIEPBOM OT IIOBEPXHOCTH
BOLOHOCHOM MJIaCTe:

— TUTAHUE B OCHOBHOM (POPMHpPYETCS 3a CUeT IpoCAYNBaHUS
TalblX U JOXKJAEBHIX BOJ; B OTHEJNbHBIX CIy4yasXx B NUTAaHUH MOTYT
IpUHUMAaTb yyacTHe peuHble (0O3€pHBIE) BOIBI, NOANHUTHIBAHHE U3
HUXKeJleXallluX HalOPHBIX BOLOHOCHBIX IJTACTOB, a TaKkKe KOHAeH-
canus; A

— pacxoj [Jifl NOYBEHHLIX BOJ — HCIIapeHHe H TPaHCIUpAaIud,
B GOJNBIIMHCTBe cjIydyaeB npeofjafarolifie HaJa MOYBEHHHIM CTOKOM;

— pacXon AJs TPYHTOBBEIX BOJ — IMOA3EMHELIH CTOK B peku (oc-
HOBHO#) B OTHe/bHBIX (HU3UKO-reorpauuecKHx padoHax W Ha OT-
JleJIbHBIX yYacTKaX BOJOHOCHBIX IJ1ACTOB HErJyOOKOro sajeranus —
uUCnapeHre W TPaHCHUpaudsA (AECYKUHA); B OTAEABHLIX CJaydasix
MOJKeT IPOUCXOAHTh TPAH3UTHBIH U NOADPYCIOBOf CTOK;

— COOTHOIeHHe HCIapeHHs M MOA3EMHOTO CTOKa OUpefeNnsercs
rAyOHHOM 3ajeraHus BOJOHOCHOTO IIJIacTa: NPH MOIIHOCTH 30HBI
aspauun no 0,5 M Hcrmapenue npeoGjaajaeT Hal CTOKOM; NMPH MOIil-
Hoctn 0,5—4,0 M croxk mnpeobjamaer HaL MCHApPEHHEM, IIpH
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MoHIHOCTH Oojee 4- M HemapeHHe  HMeeT IOJYHHEHHOe 3Haue-
uue [38].

JI15 TIOYBEHHBIX M TPYHTOBBIX BOL MOKET Ha6moJ1aTbCH pacxop,
BOJB Ha NPOCAaYMBaHHe Yepe3 OTHOCHUTENbHEIE BOJOYIOPH B HHUXKe-
Jexkalllge maacThl («I1yboKOoe MpocayuBaHues).

I'pDYHTOBBHIE MeKIJIACTOBLIE Ge3HATIOPHBIE BOMBIL:

—— IIHTaHHe — Tajble H JOKJIEBbie BOJbLI B 00NACTAX MUTAHHT U
[IpOCauUBAHUE U3 BBILIEIEXKALIAX BOLOHOCHBIX IJIaCTOB (OCHOBHOE),
[IOCTYNJIeHHE PEUYHBIX H 03€PHBIX BO,ZL, NOANUTEIBAHHE U3 HAMOPHBIX
IJ1aCTOB;

— pacxoj — IMOJ3eMHBIl CTOK B DeKH (OCHOBHOI/I) a Takxe
riy60KOoe TpOcaunBaHHue.

Hanopable BOJBL:

— NUTaHUE — IPOCAYUBAHUE TAJBIX U LOMKIEBBIX 13011 B 00sa-
CTAX THTAHUA (OCHOBHOeE), TIyGoKoe mpocaudBaHue (MoXKer HAGJIIO:
JAaThCsl MPEHMYIECTBEHHO HA BOAOpAa3AeNbHBIX y4acTKax paHoHa
pacnmpocTpaHeHHs HANOPHOTO IIacTa), HOCTYIVIEHHE peUHBIX |
O3EPHBIX BOJ, [OANUTHIBAHHE H3 HUXKEIEXKAIIUX HAIOPHBIX IJIaCTOB;

— pacxoj — NoJ3eMHbIH CTOK B DEKH, TPaH3HTHBIH II0J3€MHEL
€TOK, NOANHTHIBAHHE BhILIENEKAaIlUX- IJIACTOB, INIy0OKOe NpOCaym-
BaHME. - ) '

Kak BHIHO H3 NPHBEJEHHOTO ONMCAHHA PAa3JUYHBIX THIIOB MOJ-
3eMHBIX BOJ, IUTAaHHE UX U €ro H3MEHUHBOCTb AJA BCEX BOLOHOCHHIX
[JIACTOB 30HB HHTEHCHBHOTO BOJOOOMeHA B TOH MJM HHOR Mepe
CBfI3aHbl HJH C HENOCPEACTBEHHBIM MOCTYIVIEHHEM aTMocChepHbIX
OCaKOB K NOBEPXHOCTH HOJ3€MHBIX BOJ, WJIH C IPOCAYHBAHHEM HX
yepe3 OTHOCHTEJbHBIE BOJOYNIOPHL BHIIIENE)KaIUX BOJOHOCHBIX IlIA-
cToB. OCHOBHOH pacxoj MOJ3eMHBHIX BOJ, 3a/eralolux Ha IyOHHe
Gosnee 0,5 M, GopMHUpyeTcs HPEUMYLIECTBEHHO 3a cUeT IOA3EMHOTO
CTOKa B PEKH.

OU,EHKa BE&JHYUHBI U yCJ'IOBI/If/'I MUTaHHSA MOA3EMHBIX BOJ ABAACTCA - .

OJIHOH M3 OCHOBHBIX 3aJay B H3yUeHHH HX pexuMa. ONHOBpeMEHHO
C 9THM ee pellleHHe B OTHOLICHUH ONpeJe/eHHd NepHOJoB H abco-
JIOTHBIX 3HAYEHW BeJUUUHBI NHUTAHUS HMMeeT OOJBbIIOe 3HAYeHHE
B HCCAENOBAaHUAX I[IOJA3€MHOr0 IHTAHHS pEK, TaK KaK JaeT BO3-
MOXKHOCTE HaHGoJee TONHO OICHHTL AHHAMHUKY CTOKAa IIOJ3€MHBIX
BOJ, MOCTYMAIONHX K JPEHHPYIOLIUM pyCJIaM pEeK, a TeM CaMbIM
ONpENeSUTh ¥ JHHAMHUKY HENOCPeICTBEHHOTO MOCTYIJIEHHS MOA3eM-
HBEIX BOJ B DPEKy C Y4eTOM TpaHC(popMpr}omero BAUAHHA T0-
clelHeH.

[TuTanue BepXHHUX BOJOHOCHBIX INIACTOB MOA3EMHBIX BOJ IIPOMC-
XOMIUT HEPaBHOMEPHO BO BPEMEHH U MO ILIOMAAH PacipOCTpaHeHus
BOJIOHOCHOTO ILIacTa.

OcHOBHBIM NPH3HAKOM HACTYIVIEHHs! NEPUOJA TOBLIIIEHHOTO TH-
TaHMsd BOJOHOCHOTO ILIACTa sIBJSETCS MOLbeM YPOBHs (yBequuyeHue
Hamopa) TNOA3€MHBIX BOA. AHAIH3 TUAPOTEOJOTHYECKHX JNaHHBIX

. TIOKA3bIBAET, YTO OCHOBHOE BO30GHOBJIEHHE 3aI1ACOB MOA3EMHEBIX BOJ,

44



NPUHUMAIOLIUX ydYacTHe B IOJ3€MHOM NUTAHWHH peK, HA GoJbliel -
yactu Tepputopun CCCP mNpOHCXONUT B BeCEHHE-JETHUA MEPHOLL
B pesysbTaTe HWHTEHCHBHOTO NOCTYIIEHHS BJard IPH CHErOTasHUH
U NOXKASX, B yCIOBUSAX 6OJiee BLICOKOTO YBJAXKHEHHA IOYBO-IPYH-
TOB 30HBl aspamuM. [/l NOA3EMHBIX BOJ, NHTaHHE KOTOPBIX MpPO-
HCXOIUT IJIyGOKHM NPOCAYHBAHHEM, HauBOJbIIEE yBEJHUEHHE 3alla-
coB OylerT HaGJIONAThCS B IEPHOL §0Jee BHICOKOTO HOAbEMa YPOBHSL
(Hamopa) TNOA3eMHBLIX BOJ B BHIIIeJeXaIUX maacTax. Jluiib B OT-
IEeNbHBIX apUIHBIX paHoHax CTPaHBl MOXKeT HabJIOAaTbCsi OCEHHe-
3UMHe-BECEHHUI NOLBEM YDOBHS MOJA3EMHBIX BOJ, XapaKTEPH3YIO-
IUA B YCAOBUAX MOJNOXKHUTENbHBEIX CPEIHUX 3UMHHUX TeMIEepaTyp
BO3ZlyXa NHTaHHE BOJOHOCHBIX IJIACTOB HHTEHCUBHBIMM M HPOAOJ-
KHUTEJNbHBIMH aTMOCHEPHEIMH OCaJKaMH [PH HH3KOM HCIIAPEHHH.
_ JIng oneHKH BO3MOXKHBIX M3MEHEHHI THIPaBJIMYECKHX YPOBHEH
B BOJOHOCHBIX IIJIACTaX HPH HCCIELOBAHUH MOI3€MHOIO CTOKA B PEKH
- Ype3BBIYAHHO BAXKHO 3HATH BPeMS H aMIIHTYLY . KoneGaHHﬂ YPOBHA
HOJ3€MHBIX BOX.

Bpems u aMmiIuTyzna KoseGamms YPOBHS TOA3EMHBIX BOJ I€p-
BOTO OT HOBEPXHOCTH BOJOHOCHOTO IJIACTA, 3aBUCSILIHE OT KOM-
IJeKca HPHPOLHBEIX YCJAOBHH, B IIEPBYI0 OUepeib cocTaBa BOJO-
~BMEIAIOUIMX IOpPOA M IOPOJ 3OHBI a’palMH, BOJHOTO Oa’JaHca
nociegHed, IMyOMHBI 3aJIeraHds NOA3EMHBIX ' BOJ, HHTEHCHBHOCTH
HOCTYIVIEHHS M KOJHUYECTBA TaJblX M HOXKIEBHX BOM MOTYT BHITb
oxapakTepusoBaHel Ha Tepputopunr CCCP caenyoumumu oGIuMH
32KOHOMEDPHOCTAMM.

B ceBepHBIX palioHaX CTPaHbl UHTEHCHBHBHIE TOABEMBI C OTHOCH-
TEJbHO GOJIBIIOR aMIIATYI0# KoJeGaHHH MOTYT IPOHCXOIUTDh B Tell-
Jloe BpeMsA Tofa 110 HecKOJbKy pa3d. Ilpu aTom Haubosiee BHICOKH
U IPOJONMUTEIbHbIA NOABEM HaOMI0LaeTCs! IPH NOCTYIIIEHHH TaTbX
BOJ, B BeCeHHMI NepHojk. B 0xkHBIX pafioHax IOLBEM TPH TPOUUX
pPaBHLIX YCHOBHAX NPHYpOuYeH K 0oJee KOPOTKOMY CPOKY — KOHell
3UMH (paHHAA BECHA) — HAYa/0 BEeCHBl; a 3aTeM IOABeMHl BOOOIIE
MOryT HabmojaTbca He Golee 1—2 pas B rof.

Ilo BEICOTE TOIBEMa YDPOBHS TPYHTOBHIX BOL B JHTEPAType
HMeIOTCs KpailHe CKyLHble CBeleHUs, U (haKTHUeCKuH MaTepuas THA-
pOrecsIoTHUeCKHX HaO/IIONEHUH ellle TpeGyeT HeTaNIbHOTO aHaIU3a.
B nepBom o6o6ienun aToro mMatepuaJa, cienanaoM o BCEIHH-
T'EO [38] ans ETC, MoXHO HalTH CBeJeHHMs O BEJHYHHE H COOTHO-
IIEHWH BECeHHEH M TOLOBOH AMILINTYJ KOJeOGaHusi IPYHTOBHIX BOJ
(cm. TabJa. 3, 4). . ,

BennunHa BeceHHe#l aMIINTYAbl M3MEHAETCS] B O6LIeM HAlpas-
JIEHHH C ceBepa Ha 1or. B ceBepHEIX pafioHax TeppUTOPUH (30HA -
H30LITOYHOTO YBJIAXKHEHHS) BECEHHUH IMOJBEM B OCHOBHOM OTpeje-
JseT TOAOBYIO AMILIUTYLY. B 30He HEZOCTATOUHOrO YBJIAXKHEHHS
BECEHHAsT aMIIMTyAa IIoAbeMa 3HAUUTEeJbHO yMeHbInaeTcd. ['omo-
BYIO aMIVIATYLy TPYHTOBBIX BOA 3[4eChb (OPMHPYET JIETHHH cuaj
B YCJOBHSIX BLICOKOTO MCIIapeHHS.
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BeiuunHa OTHOIICHHS BECEHHeEH AMIITATY AL

H3GBITOYHOTO YBJAAXKHEHNA

Tabauma 3

TPYHTOBBIX BOJ K ronoBoif B 30HE

. Homepa | AMnuutyna [ Ionosas %2}::%21::;6
TeppuTtopus - KA BECEHHEro | aMIauTyna, PP
TNoABEMA, M - M K FOLOBOH
JleHHHTpajcKas 06/1aCTb 108 1,65 2,45 0,70
83 1,45 1,65 0,89
869 0,80 0,80 1,00
. 145a 0,48 0,48 1,00
CuirypHiicKoe IaaTo - 1Ir 1,40 1,43 0,98
Texopcko-KynaBuuckoe 19 0,48 0,53 0,91
. mexpypeure  ITommo- 21 0,80 0,84 0,95
CKOBbS . :
R 25 0,55. 0,55 1,00
- TaG6auna 4
Beanunna OTHOIICHHSI BECeHHEH aMINIHTYAM K FOXOBOH B 30HE HEROCTATOYHOTO
YBIAXKHEHNS
( Homepa | Awmantyna | Tonosas O;gg;iré%e
Tepputopus BECEHHETO | AMIINTYAA, | 0 oo
k CKBAWUH | foppema, M M ” ronogoﬁ
Ipukacnufickas HU3MeH- 1 0,05 0,28 0,18
HOCTb 2 0,26 0,36 0,72
3 0,04 0,19 0,21
4 0,19 0,31 0,61
5 0,28 0,36 0,77
Tepcxko-Kymckas HuzmeH- 6 0,4 0,54 0,79
HOCTb

Js XapakKTepUCTHKH BEJUYHHBI aMIUIUTYABl B PAa3/IHUYHBIX (DH-

3UKO-reorpaHuecKix yCJAOBUAX, HO HNPH OJWHAKOBBIX THADPOTEOJO-
TUYecKHX YCJAOBHAX 3aJeraHus NOJ3EMHEBIX BOJ B YKa3aHHOH paboTe
HAXOJIUM CJAeYIOUINe CBefeHus: B ycaoBuax [lexopckoro-Kymasun-
CKOTO MEXAYPeubsi aMIJIUTy/a BECEHHErO IOJbEMa TPYHTOBBIX BOJ,
npu ray6uHe 3ajerands 1,5 M cocraBusia 1,1 M, npu ray6Gune 3ane-
raHus 2,25 m-—0,7 M; Ha KpaeBol uwactu aumana Taxu (IIpukac-
nuficKas HU3MEHHOCTb) B aHAJOTHUHBLIX THJPOTE0JOTHUECKHX YCJIO-
BUSIX aMIUIUTyJa BeceHHero mojbema He mpeBbiuasa 0,3 M.
* Apanus pexuma rpyHTOBHIX Boj Tepputopunu ETC moxaswBaer,
4TO OCEHHHE O0CaJK{ - MOTYT OKa3blBaTh BJIUAHHE Ha KOJIeBaHHd
YPOBHA IOJ3EMHEIX BOJ BO BCEX 30HAX yBJaxKHeHud. XapakTep H
BeJHYHHA aMIIUTY], OCEHHETO NOoAbeMa 3aKOHOMEPHO H3MeHAITCA
B 32BHCHMOCTH OT CTEHEHH YBJAaXKHEHHOCTH TeppuTopuu. Ilpu me-
nepexo/e U3 30HbI U3GBLITOUHOTO YBJaXKHEHHS K 30HAM YMEDEHHOro
H HEJOCTATOYHOTO YBJAXKHEHHS OCEHHMH MOABEM CMellaeTcs Ha
6oJiee TO3/HHE CPOKH U yMeHbIIaeTcsl IO CBOUM pas3MmepaM.
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B 3o0He HU36LITOUHOrO YBJAXKHEHHs TIPH ONPENENCHHON TayOuHe
3a/leTaHUsl BOAOHOCHOTO ILIACTA MOTYT UeTKO .JIPOSIBISATHCS HeBO/b-
IMe JIeTHHE NOABEMBI, XOPOUIO CBA3AHHLIE CO BPEMEHEM M KOJHYye:
CTBOM OTAEJbHBIX AOXKJeH, UTO NPAaKTHUECKH He Ha6JIIO,ZLa6TCH yxe
B 30HE HeJOCTATOUHOIO YBJIa’KHEHUS.

Kaxk 6b10 oTMeueHO BbILIE, pacXOj] I'PYHTOBLIX BOJ, NMPHHHMAIO-
LIHX OCHOBHOE yuyacTHe B MOA3EMHOM NHTAHHHU: peK, popMmHpyeTcs
NOJ3€MHBIM CTOKOM. B CBsI3uM ¢ 3TUM CIlaj ypOBHEH NOA3EMHBIX BOJ
TaKUX BOLOHOCHBIX NIJIACTOB B OOJIBIUMHCTBE cJiyyaeB OyAeT Xapak-
TEpPH30BaTh HCTOLIEHHe 3aNacoB [OA3eMHLIX BOJ TIJIaBHEIM ofpa-

30M 32 CYET TIOA3€MHOI0 CTOKA B PEKHU. 2TO HE OTHOCUTCA K 30HE

H30BITOUHOTO YBJAXKHEHHS NPH OTHOCUTENBHO BLICOKOM 3AJIE€TAHHUH
IPYHTOBBLIX BOJ, a4 TakK:XKe K OTHENbHBIM YJacTKaM BOJOHOCHHIX Iia-
CTOB B APYIAX 8OHAX YBIAXKHEHHA, KOTAa HeOoJbllas TJIyOHHA
3aJieraHus TOJL3€MHBIX BOXL OOYC/IOBIMBAET 3HAUHUTEJNBHYIO POJb
B BOXHOM OajaHce ucrnapeHus d TpaHcmupauudd. Ocoboe 3HaueHue
TaKHe PACXOIBl TPYHTOBLIX BOJ MOIYT HMETh Ha I[IOMMEHHBIX y4a-
CTKaX pek, TJe 2TOT npolecc 0OYCJOBIHBAET yMeHbIIEHHe TPAH3IUT-

HOT'O IOJA3€MHOTO CTOKa H, CJegoBaTe/IbHO, NOX3EMHOTIO ,I'II/ITaHI/I?/f

PEKH.

Bunsinne ucrmapenus Ha H3MeHEHHE YPOBHA TIPYHTOBBIX BOJ
OODBACHACTCH KaNUAASPHBIM NOATOKOM BOJABI B 30HY a3paiyu, KOM-
IEeHCHPYIOIIUM II0Tepd BJAarH, BbI3BaHHBIE . HcnapeHdeM. OJHAKO
YacTo 3TOT PACXOJ TPYHTOBBLIX BOJ YCJIOBHO HA3HIBAIOT HCHAPEHHEM
C 3epKajia 'PYHTOBEIX BOJ.

[n1y6uHa OT MOBepXHOCTH 3eMJH [0 3epKaja TI'PYHTOBBIX BOJ,
Ha KOTOPOH 3TUM BJHSHHEM IPaKTHUECKH MOXKHO NpeHe(peub, Ha-
3BIBAETCS KpnTquCKoﬁ (Ap) m MOXKeT ObTh MPUOIUKEHHO paccrm-
TaHa Mo sMnupHYeckoii dopmyse Kosna

Ay=170 — 8¢, + 15 cm, (2)

riae fep — CpelHEeroJoBas TeMruepaTypa BO3LyXa.

st palioHOB yMEPEHHOro KjiuMaTa KpUTHUYecKas INIyOuHa
B 3aBHCHMOCTH OT JIUTOJOTHYECKHX CBOHCTB NOPOJ 30HBEI adpalHu
rpyGo -OpHEHTHPOBOYHO MOMKeT H3MeHsAThcss OoT 120 mo 150 cwm,
B IOXKHBIX pationax mamell crpaubl (Cpenuas Asus, 3akaBkasbe,
IOxuas Yxpauna) — ot 200 xo 400 cm [74].

B uTepaType BCTPeUaOTCH JHIIL pPa3pO3HEHHBIE CBELEHUA
0 3aBHCHMOCTH HHTEHCHBHOCTH <«MCHApeHHsI» OT IVIyOMHBI 3aJjera-
HHSl 3epKaja FPYyHTOBHIX Box. Tak, manpumep, H. A. Kenecapun
L Byxapckoro oasmca NpPHBOIUT ciaenyiomue naHHBle [33]:

Fay6uHa saieranvs sepkalia ‘ CpegsecyTouHoe
IPYHTOBBIX BOX, M HCIIADEHHE, MM

0,5 12,87

1,0 9,04

1,5 6,82
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l3MeHeHue MHTEHCHBHOCTH HCIAPEHHSI W PACXOJA BJATH M3 BO-
JIOHOCHOTO IJIaCTa B 30HY a%palUud B 3aBUCHMOCTH OT TJIYGHHEI €0
3ajleraHud XOPOLIO WJMIOCTPUPYETCS CeMEeHCTBOM KpPHBHIX, nony

YEHHBIX B yCJIOBUAX ApapaTckoil paBHHEHBL (puc. 3) [2].

0 50 700 150 £mm

s % % Vil L— ]
’ o

10 ////;/ K

///// |

AL

i/

3,0

hm

Puc. 3. Pacxon TpyRTOBBIX BOZL Ha CyMMapHOe

ucnapenne E y Braronacuiuienue B 30He aspa-

UM B 3aBHCHMOCTH OT TJyGHHBI TPYHTOBBIX

Box -h (Apmenus, ApasgasHckas CTelb,
no A. C. Axomsny).

HA HCIapeHue,

‘CyIIeCTBEEHO  BaxKHOE
BO3JeficTBHe Ha KoJebaHHsA
YPOBHS ~ IDYHTOBBIX = BOJ
(pe:kHM) oOKaspIBaeT MOII-
'HOCTb  30HBl  a3paluy,
06ycaA0BIUBAIONIAS TPaHC-
dopManuo OCajnkos, Io-
- CTYNMAOWUX Ha IHTaHHe
BOAOHOCHOrO mJjacrta. s
Bcex (H3MKo-reorpaduyec-
KMX YCJOBHH rpaduku 3a-
BUCHUMOCTH aMIIHTYIHl KO-
JeBaHuT MOJA3EMHBIX BOJ OT
MOIILHOCTY 30HBI a3paluyu
OTPaXKAalT CJACAYIOMYIO 00-
I1YI0 3aKOHOMEPHOCTH (pHUC.
4). Ilpn 61M3KOM K OBepX-
HOCTH 3aJieraHuda TPYHTO-
BbiX BoJ (ro 0,5 M) ammiu-
Tyga KoJieOaHus YPOBHSA
He3HaYHTe/IbHA BCJEJCTBHE
B0JIBIIOTO PAaCcXOXa BOLBI

a Taxke HeOOJbIION MOIHOCTH BOJOBMEILAIO-
mei toumu. Ilpu yBeAWUEHUM MOIIHOCTH 30HbI

daspanuu  BJIHA-

HHUE HcCoapeHus 3amMeTHO yMEHbI_HaeTCH H aMHJIHTyHa KoJeGaHust

yBeIHYHBaeTCs 3a cuerT 06ojee HH-
TEHCHBHOT'O  TPAH3UTHOTO  I0TOKa
BOJAbI uUepes 3oHy aspaumu. llpu
[IajJbHEHIIeM YBEJHUEHHH MOIIHOCTH
BOJIOYePKUBAIOHIasl CIIOCOOHOCTD II0-
pOn 30HB a’paluy yMeHbIIaeT KO-
JIMYECTBO OCaJKOB, IPOCAYHBAOIIHX-
csl [0 TPYHTOBLIX BOH, B IIPH OIpe-
JIeJIEHHBIX TJIyOMHAxX Ce30HHOCTh B
KOJeOGaHUAX YDPOBHA IOJ3E€MHBIX BOJ

NpakTHUecKn He Habgamomaercs (guc-
[IYyJAbCUBHBIY  THD ~ peXHuMa . TIPYyH-
TOBHIX BOx, mo T. \H.fBI')ICOU,KO-
My).

Ha koneGamus ypOBHEll TpyHTOBBIX

Q 7 2 3 4 am
! T 7T
5 /’)
10
75
20
hnm

Puc. 4. 3aBHCHMOCTb aMIIETYAB!

KoneGanusg VPOBHSL TDYHTOBHIX

BOZ (@) OT MOIMHOCTH 30HHI a3pa-

uuu - (f) (neco]x, Benopyccus
38]).

BOJ, NHpH HIACHTHYHBIX yCJIO-

BHSIX NHUTAHHS onpejesdgIollee BJAHSHUE OKa3biBae€T PABJHYHC JHUTO-

JIOTHYECKOro COCTaBa NOpPOJd 30HBL

aspanydd Hu BOJIOBMEINAOIINX

nopoj. . Pelraiouiee 3HaueHWe OPH 3TOM HMEIOT KOIQQUUHEHT
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(unIpTpanMud M TaK HasbiBaeMas BEJHYMHA W, XapakTepH3yIoI[as
H3MeHeHHe KOJHYeCTBa BOJBl B NOpax Ipu KojeOaHHH CBOOOTHON
L@BEPXHOCTH IIOA3E€MHOIO MOTOKA. '

Kos¢ppuuuerT dpuabTpanyuu mopoj 30HB a3palldy BhIpaxkaeT HX
BOJONPOHHIIAEMOCTb, OT KOTOPOH 3aBHCHT BeJWYMHA HHPUIbTpA-
LHOHHOTO IIOTOKAa aTMOC(EPHBIX OCAAKOB, NOCTYyNAKOLIMX HA MHTA-
HHe, H CKODOCTH €ro [BHKEHHS K IIOBEDXHOCTH TIDYHTOBHIX BOZ.
YeM BrILE 3TOT KO3()PHLUEHT, TeM OOJBIIHH IIOTOK H OBHICTpEe
MOZKET MOCTYNAaTb K NOA3EMHBLIM BOJAM. :

B To xke Bpema ¢ Ko3pduuMEeHTOM (UAbTPAIHH BOJOHOCHOIO
oJacTa cBsi3aH pacxXoj] BOIBEL Ha OTTOK. B 3TOM ciyuae BeJHUYHHA
OTTOKa, a CJeJOBATe/NbHO, ¥ TOHMXKEHMs YPOBHS TDYHTOBBIX BOJ
OyneT HaXOAMUTbCA B IMPAMO# 3aBHCHMOCTH OT Ko3ddulueHTa
GUAbTpalyH,

BesnuuHe | mpH ONyCKaHHH CBOGOJHON HOBEPXHOCTH IIOTOKA
COOTBETCTBYeT K03(puyuent 80000T0a4U Yy, TPH €€ MOBLILIEHHH —
Koagpduyuenr HedocTaTKa HACLLUYEHUR Pn:

P"H WH - We - WB’ (3)
P‘,ﬂ = Wﬂ - We’ . (4)

raie Wy — o6beM BOAB IPH HACLHILEHHOM cocTosiHHH, W, — o6beM
cBsI3aHHOH BOAbl, We— 00beM BOABI IIPH €CTECTBEHHOM BO3AYIIHO-
CYXOM cocTosiHUH, W5 — 06beM NOA3€eMHOTO BO3JyXa.

YuuThlBas, YTo IS PA3/IMYHBIX HOPOJ KO3 UIHEHT (QUIbTpa-
LUHM H3MEHSETCsS B O4YeHb WIHDPOKHX mnpenpenax (oT 0,001 u medblue
LAsl TAMH ¥ APYrHX NJOTHHIX HOPOA AO HAECATKOB METPOB B CYTKH
I/ TaJeuHMKOB H TPEIIMHOBATHIX HOPOJ), a BeIHYHHA W Dasiu-
yaeTcs B COTHHM ¥ Teicauu pa3 (oT 0,0002 gna cnaGo TpemuHOBA-
TeIX mopox xo 0,35 B rajeuHHKax), MOXKHO CYIHTb O BO3MOKHEBIX
. pa3IuuuAX B KoJebOaHHSX YPOBHS TPYHTOBBIX BOJ JAa)Ke NPH OAU-
HAKOBOM KOJIHYecTBe aTMOC(epHBIX OCaJKOB, IOCTYyNAIOILXAX Ha
NOBePXHOCTH BojocGopa.

MaMenenne ropoBBIX aMIJIMTYJ KojgeOaHHS YPOBHS TDYHTOBBIX
BOJ AJIf pa3/jHYHBIX 30H YBJAAXKHEHHS C yUeTOM TIJIyOHHBI 3aJjera-
HYS BOJOHOCHOTO IJIacTa UPH OJM3KOM JIHTOJOTMYECKOM COCTaBe
" BOJOBMEILAIOIIUX  TOpPOx  (TecYaHO-CYIVIMHHCTBIE  OTJIOXKEHH)
MOKHO BHIeThb H3 TadJu. b [38].

CoBepHIeHHO 0CO0BIe  YCJOBHUS cpopMHpOBaHHﬂ pEXHMa TOx-
3eMHBIX BOJ CO3Hal0OTCs Ha ydacTKaX BOJIHM3M APEHHPYIOIIMX IOHH-
JKeHHH M B INEPBYIO O4yepelb B MECTax HEMOCPeACTBEHHOH CBA3U
IIOJ3€MHBIX M DedHBIX (03epHBIX) BOJ. B3anMocBfA3h BOJOHOCHOTO
niacTa ¢ pexkoil 6osiee AETAJbHO paccMaTpUBaeTCA HUKe, JAeCh
J)K€ OTDaHHYHUMCS JHIIb OOIIMMH 3aMeYaHHusMU O BJIHAHMU JPeHHU-
pPYIOIINX NOHNXKEHHH Ha PEeXHM yDPOBHS TPYHTOBHIX BoJ. OCHOBHOE
BIMSIHME ADPEHLl Ha PEXKHM BOJOHOCHOTO IIacTa B MEPBYIO O4epelb

© 4 3ak. Ne 86 ‘ ' 49



TaGnuuwa 5

3Hauenue rogoBbIx aMIIJIPlTyIl, B 30HaX H36blT0llHOF0, yMmepeuHoro
H HEeNOCTATOYHOrO YBJAAXKHCHHUA B 3aBHCHMOCTH OT Fﬂyﬁﬂﬂbl 3aJE€raHust TPYHTOBBIX

BOJL,
CpexnHerozo- Toro
Soma Bas rayGuua Tunporeonorunueckas aiﬁmliiﬂ
' 3aneranns, CTaHLHA “1yna, M
M . I
H36b1TOYHOTO  YBJIAKHE- <1 Cesepo-3anaguas 1,02
HHA : Benopycckas 1,02
[lemunoBcKuil cramuoHap
, BCETHHIEO 1,12
YMepeHHOTO YBJa:KHeHH <1 CpenuneBosxcras 1,42
Hepmocrarounoro yBaax- <1 Cesepo-Kasaxcranckas 0,47 =
HEHHUS
Ws6ertounoro  yeaaxkHe- 1-3 CeBepo-3anajHas 1,17
HuS Benopycckas 1,37
{[lemMunoBCKHE CcTalMOHAD :
BCETHHIEO 1,35
YMepeHHOT0 “yBJIaKHEeHHs 1—3 CpexHeBoKCKAS 1,39
IentpansHo-UepHo3eMHOM 2,83
: MOMOCHL
Hepmocratoudoro yBaax- 1—3 Bouro-Jlorckas 0,72
HEeHHs CeBepo-Kaskasckasn 0,34
IOxHo0-YKpaunuckas 0,92
H36riTouHOro  yBJAAXKHE- 3—5 Besopycckas 2,0
HHS S IopeKOBCKas 1,89
IleMuOBCKHHA CTAHOHAD
: BCETHHTEO 1,18
Y MepeHHOTO yB/aXKHEHHS 35 enrpanpro-Ueprosemuoi 1,67
HOJIOCHL
CpenHeBOIKCKAS 5,23
HepocraTounoro yBJiaxX- 3—5 Boaro-Jouckas 1,10
HEHUs 'CeBepo-Kaskasckasn 0,34
10:kHO-YKpaunckas 0,21
WabpiTouHOrO = yBJIAKHE- >5 Benopycckas 0,75
HuS , T'opbKoOBCKas 1,15
YMepeHHOrO yBJAKHEHHS >5 Ienrpanpno-YepHO3eMEOH 1,48
[OJIOCHL
~ CpenHeBo/KCKas 1,20
Hegocratounoro yBiax- >5 IOxHO0-YKpanHCcKas 0,58
HEHHA Bouro-douckas 0,35
Ceepo-Kapkasckas 0,12
[Npukacnufickas 0,44

JOJI2KHO CKasblBATbCA Ha Beauuune IOA3€EMHOTO CTOKAa H3 HErOo.
HpHMaH 3ABUCUMOCTb HHTEHCUBHOCTH IAPCHUPOBaAHHSA BOAOHOCHOIO
Jracra OT T'YCTOTBl H I‘J'IY6I/IHbI Bpesa E)pOSI/IOHHOI';I CeTH HJWIIOCTPHU-
pyer MX BJHUAHHE Ha YPOBHH IIOA3C€MHEIX BOJL (YMeHbHIeHI/Ie BbI-
COTBl MoabE€Ma H YBEJUYCHHEC CKOPOCTU cna,u,a npu BBICOKOH cTe-
- I€HH ,H,peHI/IpOBaHI/IH) u O6'bH§HHeTCH NMOYTH  HCKJAUYHTEJABHO
BBICOKHMH pacxogaMu MNOA3CMHBIX BOJ Ha 1103eMHBIH CTOK.
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CkopocTh cnafa ypOBHS BOXBI TOA - BAMSHHEM JAPEHBH MOXKHO
onpefequTs 1o ¢dopMmyne byccemscka mad onpeneseHHs PacCTOs-
HUS Mex{ny IPeHaMy IIpH OTCYTCTBHM HHQHAbTpaunu [38]

H—h KHR _
AT s ; )

rae H — Havyanbuaa rayGuHa TPYHTOBHIX BOA, h — IJyOWHA IpH
HOHMYKEHHM YpOBHA 3a Bpems Af, K — xosdp¢uiuestT QUIbTpauuy,
P — K03 QUIHEHT BOLOOTAAYH, S — paccTosiHMe [0 OpeHH.

Ws ypaBueruss (5) npAMO BHITEKaeTr, 4TO -CKOPOCTh emaja
YPOBHsSI TIPH OTCYTCTBHM HHQHIBTPALMH TeM GOJblle, YeM MeHblle
paccTosinne 10 ApPeHEl (o0paTHO NPONOPHHOHAJIBHO KBaJpaTy pac-
CTOSIHMA [0 JpeHbl). 3aBHCHMOCTb HMHTEHCHBHOCTH IIOJ3EMHOTO
CTOKA OT CTEMeHH IPEHUPOBAHHOCTH TEPPHUTOPHH B reorpaduueckoM
acrnekTe Jaercs IPH PETHOHAJbHOM 00630pe -BO BTOpOI/I 9acTH pa-
6OTHL..

B XxapakTepHCTHKE MHOrO/JeTHeli H3MEHYHBOCTH IOJ3€MHOTO
OUTAHUA PEK HEKOTOpOe 3HauyeHue MOTYT MMeTh AaHHbie 00 u3Me-
HEHUM DEXKHMa MOJ3eMHBIX BOX B MHOToJeTHeM paspese. Oxnaxo
BHINIOJIHEHHBIH 1O HACTOAILErO BPEMEHH aHaJM3 MHOTOJIETHHX Ha-
6a10/ieHH#A 103BOJsieT cHOPMYTHPOBATE JUIIL OOIIME YEPTHl 3aKO-
HOMEPHOCTEH MHOTOJIETHUX KoJieGaHHil cpefHHX TOLOBEIX yDOBHEH
IPYHTOBBIX BOJ [38].

3a /Ba [OCIEIHHX AECATH/IETHS Ha TEPPUTOPUH CCCP B 1944,
1948, 1957 u 1960 rr. HaGaonanuch B ONHHX pafiOHAX HAWBBICINHE,
B APYTHX HaHHH3IIHE IIOJI0XKEHHs CPeINHHX T'OLOBBIX YpPOBHeH IpyH-
TOBBIX BOX. IIpu 5TOM BpeMs HAcTYIJIEHHS HAUBBLICIUMX M HAHHU3-
IIHX YpoBHeH naA OGoapmiuHcTBa palioHoB ETC curxponso. s
AsuaTckoil yacTH B Te 3Ke TOJBl OTMeuaeTcs OGpaTHHIA XOH YPOBHS,
B .TOABl. ¢ MakcuMaJ/JpHHIM ypOBHeM B.EBpomnefickoll wacTu 3iech -
yCTaHaBJAUBAETCS MUHUMYM K HaoGopoT. [IpH 3TOM wHccaenoBaTenu
OTMEYaloT, YTO 3Ta ACHHXPOHHOCTh OTMeuyaeTcsl HaiKe B TIpelenax
. OJHOTO perroHa jAJjid pPasJjindHbiX ITyHKTOB.

Oﬂ,HOBpeMeHHO C 5THM Hab/I0Jal0Tcd PUTMHUECKHE Ko/IeGaHus
ypPOBHEH TPYHTOBHIX BOJX, XapaKTepHU3YIOIIHE MEPHOJBl JEeT CO Ca-
JOM H C ToxbeMoM ypoBHA. MHorosernre kojeOaHus yPOBHEH
IPYHTOBLIX BOJ M HX BEJIHUHHB XapaKTEPH3YIOTCS COOTHOILIEHHSIMH
MHOTOJIETHUX CPEJHHMX TOJOBBEIX aMIVIUTYA M MHOTOJIETHeH aMIJIu-
TyAbl oO0IIero KoseGaHHs YpOBHA 3a OOJBIIOH mepHOx (pasHOCTb
MeX/1y MUHUMAJbHBIM H MAKCHUMAaJbHBIM YDOBHSIMH FDYHTOBBIX BOJ,
B MHOTOJIETHEM paspese), NpHUBefeHHEIMH B Tab1. 6 [38].

HauGousblnee pasiuyne MeXKAy MHOTOJIETHHMEH U CPEIHEMHOTO-
JIETHUMH TOJNOBBIMH aMIIMTyAaMH YKa3aHHble aBTOPEl OTMEYaioT
I cyrauHKOB. [lpu 3asmeranuu BOAW HA TayOuHe 4—5 M B Cyr-
JUHKAX MHOTOJIETHSs aMIVIMTyJa paBHa 3—5 M, CPeIHEeMHOrOJeT-
HSif TOJOBAf — OKOMO 1,0 MpH COOTHOWIEHWH aMIVINTYA, PaBHOM
3—5.
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IlpuBenenHble naHHble NOKA3bLIBAIOT, YTO MHOTOJETHHE KoJjeba-
HHsl YPOBHE{l IPYHTOBBIX BOJ MOTYT OKa3blBaTh 3aMeTHOE BJIHSHHE
Ha YCJOBHS MOJ3E€MHOTO CTOKa B peki. Ho HeOGXOMHMO VUUTHIBATS,
4TO0 (DaKTOPEHl, ONpeAe/IAIOlNe 3Ty H3MEHYHBOCTb, OJHOBPEMEHHO
MOTYT BJIMATH U Ha DEXHM DPEUYHBIX BOJ, OT KOTOPOTO TOMKe 3aBH-
CHT NOZ3EMHOe NUTAHHE, MPHYEM MOKeT HabJIAaThCs MPOTHBOMO-
"JIOJKHOE BJIHSIHHE OJHHUX H Tex XKe GakTopoB.

YVuuTsiBasi MHOroo6pasue CBf3H NOA3EMHOTO CTOKA C MPHPOJ-
HEIMH YCJIOBHSIMH, B HACTOfilllee BPeMs IeIeco06DpasHO NPOBOXHTH
OIleHKy MHOTOJIeTHeH H3MEeHUHBOCTH MOJ3€MHOTO IHTaHHs peK
myTeM IPAMOTO aHAIH3a

Ha P
CBA3EH BEJHUYMH [OJ3eM- or a :
HOTO CTOKa B DEKH C THAPO- L : _
MeTeopoJioTHyeckumu ¢hax- 0

TOpaMH.
Obuive 3akOHOMEPHOCTH 2,0
pexuMa YpOBHEH TIPYHTO- 54
BLIX BOJ B  pPAa3IHYHEIX '
IPUPOAHLIX YCAOBUAX MOXK- g0l
HO BHAeTb Ha rpa(bHKax
puc. 5. 04
TIpu pernonasbHOM H3Y- '
yeHHH W OGOOGILEeHHH 3aK0- (.8
HOMEpPHOCTeH IOJ3E€MHOr0
NATaHUs peK aas ydera  LEf
ocobenHocTe#l QopmHupoBa- Lo ;
HUS NOoJ3eMHBLIX BOox B Oac- ’ / // /// /V v VI Vv ix x X/ X//
cefiax GOJIbIIOE 3HAUEHHE Puc. 5. Msmerenue YPOBHA TPYHTOBEIX BOL
HMEET THIH3alMA DeXuMa B PA3JIHUHBIX NPHPOXHEIX SOHAX.
moj3eMHBX BOA. B THIPO~ 4 —30ma u3GHITOYHOrO YBAAMKHEHHs, 6 — 30Ha
TeoJIOTHH Hpe,ZLHO}KEHO 60‘)-[5_ YMEDEHHOTO ysi;egfge;::ami;;gna HE}J,OCTaTO'-l-
Ioe KOJIHYECTBO pAa3Jny-
HEIX KJIACCHQUKAMH NOA3EMHBIX BOJ M0 HX PEXRUMY. Ho pas peme-
HUS 3a7aud O PafOHHPOBAHHWH TaKoil OOGIIMDPHON TEPPHTOPHH, KakK
Coserckuit Co3, GONBIION HHTEpEC TNPEACTABJSIET NPHHIUINHAD-
HOe TNOJIOXKeHHe T'eHeTHYeCKoil KIaccHbHKAUUM peXHMa T'PYHTOBHIX
Boj, paspatoranuoit A. A. Kouonnsuueseim u B. C. Kobajes-
ckuM [37] (taba. 7). IlogoxnuTenbHON 0COGEHHOCTBIO NPENNOKEHHON
KiIaccubUKAMH SIBASETCS IONBITKA aBTOPOB YBA3aThb, B HEH BOJIMHO-
faaHCOBBIH NPHHIUHN XapaKTEPHCTHKH peXHMA TOA3EMHBIX BOJ
B OTHOLIEHHH NUTAHHSA (B HEKOTOPOH CTENEHH W pacxoia) B 3aBHCH-
MOCTH OT COOTHOLIEHHS BEJIHYMH OCAJKOB M MCHAPEHUS TPYHTOBHIX
BOJL B DA3IHUHBIX KAUMATHUECKUX YCJIOBHAX C YUETOM B3AHUMOCBSZK
HOJN3EMHBIX U PEUHBIX BOM U THIPOAMHAMHUECKON 30HAJIBLHOCTH IIOJ-
3eMHBIX BOJ (B 3aBUCHUMOCTH OT CTEIleHH IPEeHHpOBaHHOCTH). OGnmi
IPHHLUKI TOCTPOEHHOH KaacCHQHUKALUHUK JaeT BO3MOXKHOCTb OIEHHTH
PEXXUM ITOA3EMHBIX BOI C PA3JHYHON CTENEHbIO NETaIbHOCTH.
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Ta6auwma 7

Knaccutukaunonnas cxema pexXHMa TPYHTOBBIX BOJ,

Tun IMoatun Kunace
\ .
KpaTkoBpeMeHHOTO, OGuALHOrO MUTANUS CuaboapeHupOBaHHBIX OGJacrelt
PerMYINeCTBEHHO (octpoBrO¥ MepaJo- | JlpeHHPOBAHHBIX "
, JIeTHero NUTAHHSA THI) CHJbHOIpEHUPOBAHHLIX "
(MepaaoTHELH) YmeperHoro nutanus | CJaboapeHHpOBaHHbIX
(ranukoBoit Mep3no- | JIpeHHpOBaHHBIX ) ”
THI) i CHJIbHOIPEHHPOBAHHBIX »
CKynHOTO TUTAHUSA CoraGofpeHHPOBAHHBIX .
(nmoutu crIoMHON JlpeEVpoBaHHBIX "
Mep3JIOTEI) CunpHOIpEHNPOBAHHBIX ”
Cuaponorugeckuit
CesoHHoro, npeumyile- | O6uabHOro0 MUTAHHI Cna6opeHEn poOBaHHBIX i
CTBEHHO .BeCeHHero u JpeHnpoBaHHBIX "
OCEHHero IUTaHusd o CHIIBHOAPEHAPOBAHHBIX »
Ymepennoro muranusa | CnaGoApeHHpPOBAaHHEIX v
JpeHHpPOBaHHEIX »
CH/IBHOpeHUPOBAHHEIX .
CKyIHOTO NUTAHUA Cna6oJpeHnpOBaHHBIX .
J peHrpoBaHEBIX »
: CHJIbHOIPEHHPOBAHHEBIX »
I'maponoruueckuit
Kpyraoroguusore, O6uabHOro MTHTAHUS Caa6oApeHnpOBaHHbIX iy
NpPEHMYIECTBEHHO J peEnpoBanBHX "
- BUMHEr0 NHTaHHUs CuypHOpeHUPOBAHHEIX "
Yuepennoro nurauns | Cra6oipeHUPOBAHHBIX -
JpennpoBaHHBIX »
CHJIbHOZPEeHUPOBaHHBIX "
CKynHOTO MUTAHHA Caa6oapeHnpOBaHHBIX .
JIpeHHPOBAHHKIX »
CH/IBHOZPEHNPOBAHHEIX "
Fupponoruyeckuit

[Ipaktuueckoe sHaueHue kiaaccupukauuu Komomnsaumesa u Ko-
B4JIEBCKOI'O OMNpEJeNseTcs TeM, YTO OHa I[IOJIOKEHA B OCHOBY pas-
BUTHS HCCJEIOBAHUI DeXHMa  HOJ3€MHBIX BOL Ha TEPPHUTOPHH
CCCP ¥ coaganusi OMOPHOH peXUMHON HabJIOAaTeIbHOH THIPOTEC-

- JIOTHYECKOH ceTu HabJI0JeHHi B Halllell cTpaHe.

HauGonee kpynmHo#i equHHIeH KiIacCHPHKAIUM, NPHHATOH YKa-
3aHHBIMH AaBTODAaMH, ABJSETCA TUn peicuma, OTpelensdieMblii BO3-
MOZKHOCTBIO TUTAHUS M DPacXOHOBAHHS TIPYHTOBBIX BOJ B 3aBHCH-
MOCTH OT KamMaThuecKux ycjaoBufi. uas teppuropun CCCP Brime-
JISIOTCS TPH 30HAJBHBIX THIA: 1) THI KpaTKOBPEMEHHOrO IHMTaHUSA,
HJIM «MEP3JIOTHBIE» (IPEeHMYILIECTBEHHO JIeTHEr0 NMUTaHWA); 2) TUR
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CE30HHOrO NHUTaHusl (IPEUMYILIECTBEHHO BECEHHe-OCeHHEro); 3) Tun
KDYIVIOTOAWYHOTO NUTaHHs (NPEeHMYLIeCTBEHHO 3MMHETr0).

Oco6eHHOCTBIO peXKUMa MEp3JIOTHOTO THHA SIBJAETCS BO3MOXK-
HOCTb OJIHOBPEMEHHOIO NHUTAHUS M PasTPy3KH I'PYHTOBBLIX BOJ JHIIb
B TeyeHHMe KODPOTKOTO (JIETHEro) mepuoja CYyIIeCTBOBAHUsSI IOTOKA
I'PYHTOBBIX BOI.

[ THIa C€30HHOrO NMUTAHUS XapaKTepHO OTCYTCTBHE IIPUTOKA
K TPYHTOBBIM BOAAM B 3MMHHUH NepPHOL (BC/JEeACTBHE [POMEDP3aHHUs
BEpXHHUX CJOEB IOYBO-IPYHTOB) H BO3MOXKHOCTb KPYIVIOTOXHUHOM
Pasrpy3kKH BOJOHOCHBLIX IJIACTOB. '

IIpu KpyrJOroguyHOM NUTAHHH MMEeT MEeCTO IOCTOSHHOe IOTOJI-
HeHHe 3anacOB TPYHTOBHIX BOJ, OOLIUHO OCOOEHHO WHTEHCHBHOE
B 3HMHee BpeMs.

Tunsl pexuma no,apas,uenmo’rc;{ Ha 30HaJbHBE no@mrzbz BhHIJIE-
JsieMble [0 HHTEHCHBHOCTH HHUTaHHA. VHTEHCHBHOCTb NHUTAaHHS Xa-
pakTepH3yeTca pa3/HYHBIM COOTHOILUEHHEM BEJHYHH OCaiKOB U
Hcnapenus. B nmoxatunax ocoboe MecTO 3aHUMAeT TUAPOJOTHUECKHH
MOATUI DEeXHMMa TPYHTOBEIX BOJ, NOJNyYalOWIMii pPasBUTHE B MpH-
PEUYHBIX [I0J0CaX U OKOJIO BOZOEMOB, I'le Ha peXUMe TPYHTOBBIX
BOJ, CKa3bIBA€TCS BJHSAHHME DeXUMa MOBEPXHOCTHBIX BOJ, 0c060
paccMaTpuBaeMoe HUKE.

CxemMa mnpeiycMaTpUBaeT pasjeleHHe KaxKIOro NOJTHIA Ha
KJlacChl IO CTeNeHH APEHHPOBAHHOCTH TEPPHUTOPUU C YUETOM TIeo-
JIOTOCTPYKTYPHBIX NpH3HakKoB. Kiacc I xapaktepen mns ciabozpe-
HUPOBAaHHLIX PAHOHOB HHU3WH WM PABHHH CO cialo pa3BeTBJEHHOL
HerJy6oKoH 3po3uoHHON ceTblo. Ciabas JPeHHPOBAHHOCTh BOJO-
HOCHBIX IJIACTOB OOYCJIOBJMBAET MaJjble 110 CPaBHEHHIO C APYTHMH
KJaccaMH CKOPOCTH NOJA3EMHOro CTOKa W 6ojiee miaaBHbBle Kojeba-
‘HUA YpOBHEH. .

Kuace 11 sBasieTcs TUNMYHBIM [JIsi ZPEHUPOBAHHBIX - pafioOHOB,
«IpeACTaB/AIONUX co00H B oporpadHueckKoM OTHOIIEHHU BO3BHI-
HIEHHOCTH C Pa3BeTBJIEHHON INIYOOKOH 3PO3HOHHOH CeThio, 00YCI0B-
JuBawolleil GOJBIIYI0 APEHHPOBAHHOCTh I'DYHTOBEIX BOJA M BO3MOXK-
HOCTE §OJbIIero M0JA3eMHOT0 CTOKAa®.

boaee npo6GHOE pasjesneHHe KIACCOB HA MOJKIACCH TPOU3BO-
JHUTCST TO NPU3HAKY DPA3/JHYUS JUTOJOIHUECKOTO COCTaBa BOLOBMe-
AKX TOPOJA, yCAOBUil 3ajJeraHus BOAOHOCHBIX IJIACTOB M T. .

CyliecTBeHHOe 3HaueHHe AJis OLEHKH YCJIOBHH (GOpMHpOBaHUS
NOJ3eMHOIO IIMTAHUA peK uMeeT MPUHATOE B KIACCU(DHUKAIMU BHI-
‘AeJieHHe B. MOJKNAacCax BHJIOB peXHMa TI'DPYHTOBEIX BOJ — MeXJIYy-
PeyHOTO, CKJIOHOBOTO, TEPPACOBOTO M IPHPEUHOro (MPUMOPCKOTO,
IPHO3epHOro). BhigeseHue HepBBIX TPeX BUAOB IPOU3BOAUTCH Ha
OCHOBe yueTa ocofeHHOCTeil OanaHCa TPYHTOBBIX BOJL Ha OT/AENbHEIX
yYacTKaX HX JIBUIKEHUS, XaPaKTePHBIX IJISl PasiUUHBIX reoMopdo-
JIOTHYECKHX 3JIEMEHTOB JaHHOro paiioHa. Ilocaemuuft Bun pexuMa
JOJKEH OBTb ILeJMKOM OTOXKIECTBJAEH C THIPOJOTHUECKHM IIOA-
THIIOM.
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HexoToprie mo/joxKeHHs NPHBENEHHOH K/acCHPHKALUH pexuMa
TPYHTOBBIX BOJ HUCHOJIB3YIOTCH HHXKE B aHa/Ju3e 3aKOHOMEPHOCTeW
B3aHMOCBA3HK 1I0Ji3eMHBIX ¥ PEYHBIX BOJ B Hporecce (GOPMHUPOBAHUA
IOA3EMHOTO IHTaHHA PeK.

HecMorpa Ha ToO uTo HamopHBIE BOAH B I10J3€MHOM NHTAHAH PEK
UMEIOT B GOJIbIIMHCTBE CAy4YyaeB NOAUMNHEHHOE 3HAUEHHE, OLICHKA HX
pexuMa TpH H3YUEHHH IOJ3EMHOTO CTOKA B DEKH M3 HaHOprIX
BOJOHOCHBIX [IIACTOB HEOOXOJUMA.

EciM B OTHOIIEHHH PEXKHMa TPYHTOBEIX BOJ IPOBEIEHbI mnpo-
KHe HCcleN0BaHHA, OCOOEHHO B nocjenHee BpeMs, coOpal 3HAUH-
TeJNbHLIH MaTepHaj M BHIIOJIHEHEl HEKOTOpbie 00OOLIeHHf, TO AJ
OIIEHKH pEeKHMa MEXIIIACTOBBIX HAMNOPHEIX BOJ TakKde PabOTH B pe-
THOHAJIBHOM AaclieKTe HAxOAATCs TOJABKO B CTaJuy Pas3BUTHA.

‘Hanopuele (apTesMaHcKHMe) BOLOHOCHBIE IIACTH PaclpocTpa-
HeHbl B Das3IMYHBIX TEOJNOTHYECKHX CTPYKTypaX. YUacTKH €0J/0IH-
YeCKOH CTPYKTYpH 0ojiee WM MeHee 3HAUMTEJNBHOTO DasMepa, Co-
Iepxamue B cefe HANOPHLIE BOJbl, HA3HIBAIOTCA apTE3UAHCKUMU
6accednamy. B OONBIIMHCTBE CJyuaeR apTe3WaHCKHe OaccefHEBl
MpeiCTaBIASIOT cOBOH CHCTEMBl MJIH KOMILIEKCH BOJOHOCHBIX ILJIa-
CTOB, pa3/ieJIeHHBIX CAaBonpOHUIIaeMBIME CA0SMH, Yepe3 KOTOphIe
MOYKET OCYINECTBJATHCS THUADABIHYECKAs CBA3b Memny OTJEb-

- HBIMH BOJOHOCHBIMH IIJIACTAMU.

JLisi KaskJIoro HAmopHOTO BOAOHOCHOrO mJacTa (apTe3maHCKOro
Qaccefina) cJeayeT BBIAENATh 007aCTh pacipocTpaHeHus u 06JaacTb
IUTAHUSI, B KOTOPOH IPEHMYIIECTBEHHO NIPOHUCXOAUT IOCTYILJICHHE
BOJBl HA TIHTaHUe IIacTa (6GacceiiHa).

PekiM HAamOPHBIX BOX IPH NPOUHX PABHEIX YCHOBHAX 3aBHCHT
OT COOTHOLIEHHsT IJIOLIAJed pacnpocTpaHeHus W nutanus. [lo coot-
HOLIEHMIO IUIOIAjefi pacnpocTpaHeHuss u oOgactTefl. NUTAHUT
T. H. KameHcKul BBIIENAET ABE IPYNIB MEXKILIACTOBBIX Hanopme
'BOJOHOCHBIX IJIACTOB (TOPHU30HTOB):

1) BONOHOCHEIE FOPH3OHTEI, CBA3aHHblE C JHEBHOH [OBEPXHO-
CTBIO Ha CPaBHUTENBHO OTPAaHHYEHHOM IIpOCTpaHCTBe; o6Jaactu
OUTAHUS TaKHX BOJOHOCHBIX IJIaCTOB B JAECATKM H COTHH Das
MeHblile, YeM IJIOMIALH KX PaclpOCTPaHEHHUH;

2) BOIOHOCHBEIE TOPHU3OHTHI, IPAKTHYECKH HECBA3aHHBIE C JHEB-
HOH IIOBEPXHOCTHIO; O0JACTH NHMTAHUA 3IECh «HECOM3MEPHMO . MaJbl
IO CPABHEHHIO C 00/1acTAMH PAaCIPOCTPaHCHHAY.

B03MOXKHOCTh THADABIMIECKOA CBA3H MEXKIY OTAENbLHBIME Ma-
CTAMH CHCTEM (KOMILIEKCOB) B apTe3HaHCKUX GacceiiHax 0Gyc/oB-
JIMBAeT BOCIHOJHEHHE HJH DACXONOBaHHE  3allaCOB BOJB B 3THX
mracTax B 3aBUCHMOCTH OT COOTHOLUEHHS! HAIOPOB B HUX Ha pas-
JUUHHIX yyacTKax 6accefina.

CxeMa  THEPABJIHYECKOH B3aUMOCBA3H HAIOPHBIX BOAOHOCHBIX
JIACTOB B MacmTabe KPYNHBIX apTe3HAaHCKMX OaccefHOB BIepBHIE
nana A. H. MartueselM u Hamia nozLTBepxmeHHe B paborax ne-
JIOro psizia ucciaenosarednei [8, 16, 60].
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B coorBerczBHM cO cxemOi MsTHeBa Ha BOJOpPAa3AEIBHBEIX MO-
BHIIIEHHBIX YYacTKax peabeda MOMKeT IPOUCXOJUTb HUCXOAsIee
JBHXKEeHHe MOA3eMHBIX BOJ, Haxojslllee OTpaxkKeHHe B yMEHbIIeHHH
Hanopa ¢ rIyOuMHOH. Ha Taxux yuyacTkax GaccefiHa TDOHCXONUT
NHTaHHEe -HHXKeJeXKalmuxX [JIacToB. DB jAenpeccuax, Kak IpPaBuio,
HabmiojaeTcss BocxXolaumas GuabTpanus (Hamopel ¢ TIyGHHOHK BO3-
pacTaioT), ¥ IO3TOMY B JOJHHAX COBPEMEHHEIX DEK MOXKeT pouC-
XOJIHTb Pasrpys3ka HAIlOPHBEIX BOJ. v _

B HamnopHBIX BOJOHOCHBIX MJacTax (apTe3WaHCKHX Oaccefinax)
IPUHATO BBIAEJISATH OOJMACTH MHUTAHHS, HAlopa-d PasrPy3KH, pas-
JIUYAIOMHECS 0 peXUMY. B 06/acTAX NUTaHHs PEeXUM HAINOPHBIX
BOJ CBSI3aH B IEpBYI0 oYepelb ¢ NOCTymJieHHeM aTMocdepHbLIX
0CaJKOB M IMO3TOMY OTpaxkaeT BJHAHHe Tex e (aKTOpOB, KOTO-
PEIMH OmNpejessieTcsl. PeXHM FPYHTOBBEIX BOJ (IMIPOMETEOpOJIOTH-
yeckHe u Ap.). B obaacTax Hanmopa BJAMsHHME 3THX (PAKTOPOB oc/a-
JeBaeT § pellaplllee 3HaUeHHe IPHOODPETAIOT reoJOTHUYECKHe (akK-
TOPHl (T€OCTPYKTYPHbIE OCOGEHHOCTH TeppPUTOPHH, JHTOJOTHUECKHE
0cOGEHHOCTH BOJOBMEINAIONIMX MOPOL H ONpejesseMEle HMH BOX-
Ho-dusuuyeckue cpofictBa ¥ Ap.). OOnacTy pasTpy3Ku — Y9acTKU
BLIXO/la HANOPHBIX BOJNOHOCHBIX IJIACTOB Ha MOBEPXHOCTb 3€MJIH
HJIH B IOYBO-TPYHTHl BOJH3M JAPEHHPYIOIUMX IIOHHXKEHHH — Xapak-
TEPH3YIOTCS HAIOPHO-0e3HATIOPHBIM DEKHMMOM JBHIKEHHS IIOA3EM-
HpIX BOX. [Ipe3oMeTpHuecKHe YPOBHHM CHYCKAIOTCS HHXKE KPOBJHU
IJlacTa, W PEKHUM MOA3EMHBIX BOJ OTpazkaeT 3aBUCHMOCTb OT. IIO-
BEPXHOCTHBIX areHTOB, B INEPBYI0 OuYepeNb OT BJIHSHHUS DEK H BO-
OEMOB.

Ilpu wusyueHuu HaHOprIX BOJ, MHPHUHATO BHIAEIATH OacceifHbl
n1athopM TeOCHHK/IHHAJDHEIX O0JacTelf, pasiuyaroliecs OCOGeH-
HOCTSME pexuMa [38]. .

Apresuanckue GacceffHbl maatdopM (OCIIUDPHBIX o6aacTell 3eM-
HOH KOpBI, CJOKEHHBIX OPH30HTAJbHO 3aJIEraloliHMH OCaJ0YHbIMH
MOpoAaMH) OTJIHYAIOTCsl, KaK HPaBHJIO, OOIIMPHBIMH pAaCIHpOCTpa-
HEHHSIME ¥ 3HAYKWTEIbHON MOIIHOCTBIO mo raiyGuue. Ha pexum na-
TOPHBIX BOL B TaKHX OaccefiHaX OKa3pBaeT 3aMETHOe BJUAHHE
CTeNeHb JPEHHPOBAHHOCTH THAporpaduyeckoil ceTbio. B cOOTBeTCT-
BHU C 3aKOHOM THJPOIHHAMHUYECKOH -30HAJNBHOCTH MO3eMHEIX BOJ,
NHHAMUYHOCTb peXHMa HANOPHBEIX BOJ YMEHbINaeTcs ¢ IMYyOHHOH.
Ha yuactkax Bplllle ypOBHS APEeHHPOBAHHUS CTeleHb JPEHHPOBAH-
HOCTH, a CJeHOBaTe]bHO, M 00niasd AMHAMHUUHOCTbL pexuMa Gomee
BBICOKHE; B 30He HHXKe IIOBEDXHOCTH ADPEHHPOBAHUSA IO OIpejesieH-
HBIX IVIyOMH B 3aBHCHMOCTH OT T€O0JIOTOCTPYKTYDPHBIX OCOGEHHOCTel
0accefHOB 3Ta AMHAMHUHOCTh, CJAEAYysd 34 yMeHbLUIEHHEM CTelneHn
IpeHNpPOBaHUsI, TOXe yMeHbllaerca. B 0Oonee riyboKHX BOJOHOC-
HBIX IIacTax IpH ele Gojee c1abofl APEHHPOBAHHOCTH (30HA 3a-
Me[JIEeHHOTO M BecbMa 3aMeIJIeHHOTO BoJooGMeHa) npaKanecxoe
U3MeHeHHe HANOPOB BO BPEMEHH HE IPOUCKOMUT.
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Baccefinbl HamopHBEIX BOJ TOPHOCKIAmuUaTHIiX oGJgacTefl MOTYT
OLITh IPHYPOUYEHLI K 30HAM KPAaeBEIX TOPH3OCHTOB, NPEACTABAAIONAX
CO0OR KpPYyNHbIE YYaCTKHM 3eMHOH KOPHl, HA KOTODPHIX IJIACTH TOPHBIX
TIOpPOJ B CHJIYy TEKTOHHYECKMX HPHUYHH HMEIOT BOTHYTYIO (GOpMY.
BopoHocHble miacTel Takux 6GacceHHOB, MMEIONIMX, KaK NPaBUJIO,
_GOJIbIIYI0O MOLIHOCTb, OTJIHYAIOTCSl BLICOKHMH HAIOpaMH 3a CUer
HHTEHCHBHOTO THTaHHA M3 TOpHBEIX obaactedl. KoneGanue Hamopos
B 9THX IIJJacTax yMeHbIIaeTcs: OT 00JIaCTH NHTAHUS B CTOPOHY MI4T-
¢opM, Ie NPOUCXONUT OCHOBHAS Pa3TPy3Ka HANOPHBIX BOJK.

B roprockramuaThXx 0O6JacTAX HaOMIOLAeTCs Tak:Ke pasBUTHE
HaOpHHIX BOj B OacceflHax, NPHYPOUEHHBEIX K KOHYCaM BBIHOCA
OpeAropuil, ¥ B MeXKIODHBIX BHajJuHaX. FIHTEHCHBHOe NHTaHHE
¢ Top 0OyCJOBNKHBAeT B TaKMX OacceliHax BeIcOKHe Hamophl, OTHO-
CHUTENbHAs OrPaHHYEHHOCTb IVIOHMIAAM DPAaCIPOCTPaHEHHs H He6GOJb-
Iiasi MOIIHOCTh HANOPHBEIX NJIACTOB B YCJOBUSIX BBICOKOIO NHTAHUA
‘MOXKeT NPUBOAUTHL K TOMY, UTO H3MeHEHHe HalopOB OTpaxkKaeT H3-
MEHUYMBOCTh THAPOMETEOPONOrHYEeCKHX YCJAOBUE B 0067acTAX MH-
TaHHS,

IIpu oneHkKe MOA3eMHOrO NHUTAHHUS PEK HANODHBIMH BOILAMHM an-
HATO CUMTaTh, YTO «II'be30OMETPHUECKHe YPOBHH apTe3HaHCKUX
BOLOHOCHBIX TOPH30HTOB CBf3aHBl C MHOIOJETHHMH H BEKOBBIMH
KINMAaTHYeCKUMH H3MEHEHHAMM B MX O6JAcTAX NHTaHHA U C 3NeH-
pPOreHHUeCKHMMH KoJeGaHusMu 3eMHOH Kopel. CireloBaTeslbHO, ce-
30HHBIE M TOJOBble KOJNeGaHMs CTOKa MPH ITIPOYHX DaBHBIX YCJIO-
BHAX MOTYT BLI3LIBATHCS JIMIIb pEKHMOM pekd» [41, ctp. 124].
YKasaHHOE NOJOXKeHHe Ge3 OTOBOPKM MOXKHO OTHECTH K HaMOpHBIM
BOJOHOCHBIM InlacTaM (6accefiHam), caabo CBSI3aHHBIM ¢ JHEBHOH
TIOBEPXHOCTBIO. B yC/I0BUSIX OrPaHHYEHHBIX NJOLLafefl paclpocTpa-
HEHNs T[IPH OTHOCHTEJNBHO BLICOKOIl JPEHMPOBAHHOCTH BOJOHOCHBIX
IJIACTOB B pacyeTaX NMOA3EMHOTO HHTAHUA PEK BLICOKOH TOYHOCTH
MOXKeT BO3HHKHYTb HEOOXOJHMOCTb yUeTa CE30HHOH M TOHLOBOH AH-
HAMHUYHOCTH CTOKa HamopHsX Boj. OJHAKO pellleHHe 3TOro BO-
[Ipoca MOXKeT GBHIThb NOJYIeHO TOJBKO AJS1 KOHKPETHBIX THADPOTe0JIo-
THUECKHX YCJHOBHH M TpebyeT PacCMOTPEHHA MaTepHajoB HabJio-
JleHu{l 3a PeXKUMOM MEIKIJIaCTOBHIX BOJ.

B sakmiouenne OGliefl ONEHKH peXMMa NOA3EMHBIX BOJ KPATKO
pPACcCMOTPHAM BOIIPOC O HEPaBHOMEPHOCTH paclpejieseHHus IHUTaHHA
HOJ3eMEBIX BOJ [0 IVIomagu Bojoc6opa. [loMHMO 3HaueHUd AJA
XapakKTePUCTHKH OOLIEr0 peXuMa BOLOHOCHOTO IJIacTa, IPH H3Y-
YEHHH TOJ3EMHOTO HHUTAHHS PEK HTOT BOIPOC AOJKEH YUHTEIBATHCA
[IpYU OlEHKE BO3MOXKHOH peakiHH NPHPYCJIOBEIX YUacTKOB BOXOHOC-
HBIX I/IaCTOB Ha HOABEMBl yPOBHSI OT INOBBIIIEHHOTO HUTAHHUS MOX-
3EeMHBIX BOJ II0 TWoliagn GaccefiHa B 3aBHCHUMOCTH OT BEJIHUHHEL
3THX NOABEMOB M PACIOJOXKEHHS YUaCTKOB MOBBIIIEHHOTO NHTAHHA
[0 OTHOIIEHHIO K DPEKE.

HepaBHOMepHOCTL paclpejeseHtsl NUTaHHA IPYHTOBBIX BOJ OIl-
penenseTcs OOLIMMH THAPOTEOJIOTHYECKHMH YCIOBHSIMH B Oaccefine
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peku. [loBrimleHHOE ¥ HepaBHOMEDHOE BO BpeMeHH INHTaHWE Ha
NPUOPEXHBIX yYacTKaX BOJOHOCHBIX IJIACTOB' IPHBOJHUT, Kak Mpa-
BHJIO, K GOJIbLIOH JMHAMHYHOCTH HOA3EMHOTCG CTOKa B PEKy, TOILa
KaK aHaJOTHYHOE II0 BeJHYMHE OCHOBHOE NHTaHHE Ha BOJODPAa3/elb-
HEIX y4acTKaxX OKa)KeT MeHbllee BJHSHUE Ha M3MEHEHHE BEeJHYHHBL
HOJ3eMHOr0 NHTAaHHUS PEKH.

B 3oHax yMepeHHOTO M HEJOCTATOUHOTO yBJIayKHEHHS HepaBHO-
MEDHOCTb IHUTAHUA TPYHTOBBIX BOJL CBsI3aHA ¢ penbedoM H MHKpPO-
pearedoM. B 3THX YCIOBUAX YCTAHOBJEHO, YTO NUTaHUE I'PYHTOBBIX
BOJ IPOHCXOJHUT INPEUMYIIECTBEHHO B HOHIKEHHAX pesbeda. B atux
TIOHMKEHHAX TPOUCXOJHT CKOIIEHHE TaNbIX B 0K AEBHIX BOJ, 06yCiI0-
BJAMBAIONIEE HAHGOMbIIEe YBAAXKHEHNE IOYBO-TPYHTOB 30HBI a3paluy
¥ TIOBBIIIEHHBIE YCAOBHS HPOCAYMBAHUSA — MHTAHUS NOA3EMHBIX BOJ
(«ouard MHTAHUAY).

OuaramMy [HT2HHS B ONpPEJENEHHBIX YCHOBHSIX MOTYT CIYKHThH
M OBpard — BPeMEHHBIE BOJOTOKH, B KOTOPHIX HPOHCXOIUT CKOILIE-
HHE B3HAYHTEJbHBIX 3aIlacoB cHera. IIoBHIIEHHAS WHQHIbTPAIlUst
TAJHIX BOJ B 6OPTA OBPATOB MOXKET CAYKUTL 3HAUUTENLHBIM NOTOJ-
HUTEJbHHIM HCTOUHMKOM MHTAHHS TMOA3EMHBIX BOJ.

TonBKO HPH HAJAWYUHM <«OUArOB MUTAHUSA» B YCJAOBUAX HEBHICO-
'KOTO OOILEro BJAarocofiepsKaHHsl 30HbI adpallUH, XapaKTepHOH /s
cTemHbix u JecocrenHslx paiionos CCCP, moxer uMers Mmecro
Ce30HHOe M3MEeHeHHe MHUTAaHUA TPYHTOBBIX BOJ, NPH3HABAEMOe s
5THX PaflOHOB GOJBIIMHCTBOM HCCHEIOBaTeNEeH,

Baarogaps ofueit 3aperJIHpOBaHHOCTH [OA3€MHOrO CTOKA B BO-
JIOHOCHEIX TLJTacTaX yYeT TaKof HepaBHOMEDHOCTH NUTAHMS HMeeT
BTOPOCTENEHHOE 3HAUEHHEe NPH H3YYEHHH MOJ3EMHOTO MUTAHHS peK,
HO AJIsI MPEJACTaBJEHUS O MeXaHW3Me MOJ3EMHOT0 CTEKAHHS B MPO-
uecce GopMUpOBaHHR TON3EMHOTO CTOKA B DKM 3Ta OCOGEHHOCTDH
NOJKHA ObITh yUTEHA. B 2TOM Cilydae XapaKTEPUCTHKA oOHIeH YB-
JIAXKHEHHOCTY TIOYBO-TPYHTOB 30HBI adpallid He MOXKEeT CHYXKHTb
noxasartejeM YCJOBHE MUTaHUS TIOA3€MHEIX BoL. B dopmupoBanuu
TIOJI3EMHOTO TIMTAHHUS PEKH <OYaroBOE NMHUTAHHE» OKA3HIBAET CIVIdXKH-
Bawllee BAUsHUE Ha OOmKi ruaporpad MOA3eMHOIO CTOKA, MOCTY-
MAIOLIEro K NPEHHPYIOMUM PYCaAaM.

Trasa 3

B3AUMOCBA3b PEK U MOA3EMHBLIX BOJ

B3auMocBS3b IOBEDXHOCTHEIX M IOA3EMHBIX BOJ XapakTe-
pHsyercs -JBYMsl IIPOTHBONOJIOXKHBIMH IIPOLECCAMH: [IOZ3€MHBIM
NHTAaHUEM IIOBEDXHOCTHBIX BOJOTOKOB H BOJOEMOB M INOX3E€MHBIMH
NOTEPSIMHM DEuHBIX BOJ Ha NHUTaHHe noj3eMHBIX Box. O6a 3Tux mpo-
lecca B peuyHbIXx OacceffHax NPOTEKAIT B CJIOKHOM COUETAHHH MO
nyomany Bojocbopa ¥ BO BpEMEHH.
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OCHOBHBIE 3aKOHOMEPHOCTH B3aUMOCBSI3H PeK M TOA3EMHBIX BOL
ONPeNeA0TC B NEPBYIO OYepelb YCAOBHAMH 3ajeraHds MNOA3EM-
“HBIX BOJ, ¥ [OJIOKEHHEM MECT DasTPY3KU II0 OTHOLIEHHIO K Bpesy
{PEUHOTO PYC/Ia — CTEHeHbIO THAPABJIHYECKOH CBSI3U PEeUHBIX U IIOf-
3eMHBIX BOJ. B TO ke BpeMsi HA. 3aKOHOMEPHOCTH MPOLIECCOB 3TOH
B3aHMOCBA3M OKa3blBaeT BJHSHHE THI BBIXOJOB NMOA3EMHBIX BOJ Ha
JIOBEPXHOCTH . 3eMJIM, IPH KOTOPOM OCYIIECTBASETCH CBA3b PEKH U
FIOZi3eMHEIX BOJ, 4 TaKXKe PEeXUMEBEl PEYHOr0 CTOKa W IOA3EMHOTO
'CTOKa B peuHoM Gacceiine.

B 3aBHCHMOCTH OT CTEIeHH FH,ELpaBJIquCKOH ‘CBSI3H peK ¢ mog-
3€MHBIMH BOJAMH B3aUMOCBASH . MEXKAY HHUMH MOXKET OCYIeCTB-
JISITBCS l'IpI/I C/IENYIOUMX OCHOBHBIX YCIOBUAX (PHC. 6).

PI/IC 6. OCHOBHbIe THUIILI rnnpaBanecKou B3aHMOCBA3H pe‘IHbIX 49 H0113EMHI)IX
BOJI.

HOASEMHOQ NHTaHHe PEeK: & — HpU OTCYTCTBHH THADPABJAMYECKOH CBA3H; 5—HPPI I‘H/'.'L-
PaBIHYeCKO} CBA3U; 8 — HAIIOPHEIE; & — NOA3EeMHBIe NOTePH.

1. TlogaeMuoe NHTaHME pEeKH TIPOHMCXOJHUT U3 BOJLOHOCHBIX ILJIa-
‘CTOB, He  HMMEWI[HX ¢ HeH THApaBJIdYecKoi c¢Bsisu (puc. 6a).
ITonsemuble ‘BOABL, BHIKIMHHBASICE B TIOHHIKEHHs pesbeda B BHIE
OTAENbHBIX POJHMKOB HJ¥ IJACTOBBHIX BHIXOJOB, CTEKAlOT B BOJO-
‘TOKH, B OTHAEJBHBEIX CJydasax Hepexofd Ja)xe B IOBEPXHOCTHHIH
CKJOHOBHIA cTOK. IIpu 3TOM, KaK IpaBWIO, PYCJIO BOLOTOKA Bpe-
34HO B BOJIOHENIPOHUIIACMEIE MTOPOALL.

PexpM moj3eMHOrO IIHTAaHHA B 3TOM CJAydae OUpefessercd
TOJIbKO PEXUMOM IIOJ3€MHOTO CTOKa JPEHHPYEMOTO BOLOHOCHOTO
TJiacTa Ha BojocOope. B oTmenbHBIX c/iyyadx Ha BeJHYUHE NOL3eM-
HOrO CTOKa B PEKY MOTYT CKa3hlBaThbCs €ro. IIOTepH Ha HCIapeHue
TIOC/e pas3TPy3KH NOA3EMHBIX BOJ, UTO OCOOEHHO XapaKTepHO s
ropubix pafioHoB Cpenneii Asun u Kasaxcrana.

2. TloAseMHOe NHUTAHHE IIPOMCXOAUT M3 Oe3HANOPHBIX BOJOHOC-
HBIX ITACTOB, UMEIQIIUX MOCTOSHHYIO THAPaBJIHUYECKYIO CBS3b C pe-
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Koil (pHc. 6 6). B 3TOM Ccayuae MOCTyIJEHHE NMOA3EMHEIX BOJL B PEKY
OyaeT IPOMCXOZHUTH B YCJAOBHAX HAK/IOHA TOBEPXHOCTH IIO[3E€MHOTO

 [OTOKAa B CTOPOHY pycna. [lepuonuyeckue NOLBEME YPOBHS B peKe

MOTyT IPHBOAUTD K MH(PHUIbTPAIMH PEUYHBIX BOA B Oepera (BpeMeH-
HBlE NOJ3eMHEIe NIOTePH) U K MOJNOPY MOJ3EMHEIX BOJX, UTO B H3BE-
CTHBIX YC/IOBHAX MOXKeT CO3/aThb OOpaTHHE YKJAOHBI B NPHUPYCIO-
BBIX yYacTKaX BOJOHOCHBIX IIIACTOB M BbI3BaTh IpeKpalleHHe
IOA3eMHOr0 muTagusa pekd. Cnaj ypoBHs BOABI B peKe IPHBOJUT
K BO3BPAIlCHHIO PEUHHIX BOJ, paHee HH(UIbTPOBaBILHXCS B Oepera
U B PYCI0, H K BO3OOHOBJEHHIO NOA3EMHOTO CTOKa B peky. Ilpomc-
XOJHUT Tpoiecc GeperoBoro perylupoBaHHs PEYHOI'O CTOKA.

PeXuMm NOA3EMHOTO NHTAHWS PEK MPH TUAPABIMUECKOH CBSA3U
UX C TOJ3eMHHIMH BOLAMH B MHepHOjJ OeperoBOr0o peryJjaHpOBaHHS
ompejensercss APEHUPYIOLIUM BJUSHHEM BOLOTOKA U 3aKOHOMEDHO-
CTsiMHM BOBOOOMEHa INpH OGEperoBOM pEeTYJNKPOBAHHH, 3aBUCSIAME
OT COOTHOIIEeHUs YPOBHEH DEUHBIX W NOJ3E€MHBIX Box. B aTtoM ciy-
yae B3AWMOCBA3b DEYHBIX M NOA3EMHBIX BOJL AJIfl NAHHBIX THAPO-

TCOJOTUYECKUX YCJIOBHI/I ONpenesasieTCss KakK pPEXKHMOM IOJA3E€EMHBIX

Boj B OaccefiHe, TaK H BOJHEIM DEXHMOM DE€KH, IIpHYEM B IEPHOL,
[ONIOBOAbA W NABOAKOB BJIHAHHME HOCIENHETO MOXET ABHTBCS pe-
I1QIOMIM.

3. IlofiseMHOe NHUTaHHE HPOHCXOAHUT M3 HANOPHOrO BOLOHOCHOTO
IJ1acTa, HUMEIOIIEro IOCTOAHHYIO THADPAaBJAMYECKYIO CBSISb C PEKOM
{puc. 6 6). IlonseMHubl#f CTOK B PeKy HPOHCXOAUT MyTeM HOATIHUTHI-

BanHdg BOJOTOKa BOJaMH H3 HHXKEJICXKAUIETO HANOPHOTO mjacra : .

yepe3 OTHOCHTEJbHBEIE BOJOYIOPHl €ro KPHIIIHM HJIH Yepe3 POLHHKH
(«kJOUH»), NPHYPOUEHHBIE K TpEIMHAM HMJH OTAEJIbHBIM X0J4aM
B BOLOYIOPHOH KpHIIe MAacTd. PeXUM HANOPHOTO NOK3EMHOTO Id-
TaHUsl IIPH TaKOH CBA3H 3aBHCHT OT COYETAHHS H3MEHEHHH Mbe3o-
METPHUECKMX HANOpOB Ha y4acTKaX, Iie HPOHCXOJHT HAMOpHAs
duabTpanug B pycaa, 1 YPOBHEH PRUHBIX BOJL. ‘

B 3ToM clyyae B ITMPOKMX AOJHHAX IPH HErMyGOKOM 3ajera-
HMH HallOPHEIX - BOLOHOCHBIX IIACTOB C BEICOKHM K03()()HIHEHTOM
GUALTpaNYKH BOAOBMEMIAOWHKX NOPOA OGOMBIIKE HOLbEMbl ypOoBHEH
PEYHBIX BOJ B INEPHOJ IOJOBOIAbS M IIaBOJKOB MOLYT CO31aBaTh
3HQUUTEJNbHBIE (4O HECKOJIbKHX METPOB) HAIOpbl, KOTODBIE MOLYT
NepefaBatbess B TAKOM BOJOHOCHOM ILIacTe Ha OOJIBINKE PAacCTOs-
HUS M OKas3blBaTh H3BECTHOE BJHAHHE HA YMeHbIIEHHEe HaNOpPHOrO
NHTAHUA DeKH. ~

-4, IloxseMHuple NOTEPH PEUHLIX BOJ Ha IHTAHHE NOA3EMHBLIX BOJ,
IPOUCXOAAT TyTeM (QHUALTPANKMOHHOIO IIOTOKA H3 PEKH B 6e3Ha-
TOPHBIH BOZOHOCHBIH ILIACT, JIeXalllMi HUXKe Bpesa = pyciaa
(puc. 6 2) WM UMeIOIMH YKJIOH MOA3E€MHOTO IOTOKA. OT PEKH.

Taxoit THI cBSI3W HaOMI0LaeTcsl B NEPBYIO OUepefb AJs 3aCyl-

© JIUBHIX paﬁOHOB, HMEIIIUX NOCTOAHHbIE HJIH BPEMEHHBIE BOAOTOKH,

IJ15 OTZEeNbHLIX TOPHBIX PeK (B OCOOEHHOCTH Ha KOHycax BhIHOCA),
B KAPCTOBHIX PAalOHAX M B HEKOTOPHIX CNyUasX HA HCKYCCTBEHHBIX

61



BOJOXPAHMJIHNLIIZX B DPa3JUUYHLIX (DU3HKO-TeOTpaUUECcKUX YCIOBUSX
IpH 3aNOJHEHHH BOLOH 1O YPOBHS, IPEBHIIAIONIEr0 YPOBHU TOJ-
3eMHBIX BOJL B OKpYXKAIOIeM GaccefiHe,

PeXuM TaKuX MOASEMHBIX NMOTePb OMPENENAETCA MPEKIE BCETO
USMEHeHUEM yPOBHe#l NOBEPXHOCTHHIX BOJ B BOLOTOKE WK BOLOEME.

Ha Hem TakkKe CKasblBaeTcs PEXHM IOJIHUTHBAHUS BOJLOHOCHOTO: -

niacra.

PaccMOTpeHHBIE OCHOBHBIE 3JIEMEHTapHLIE CXeMBl B3aHMOCBA3H
peUHBIX U TOK3€MHBIX BOJA B NPHPOJAHBIX YCJAOBHAX . B [ipeje-
JlaX Ja¥Ke OTAEJNbHBIX GacCcefHOB BCTPeyaloTCs B CJIOXKHOM M MHO-
roo6pas3HoOM NPOCTPAHCTBEHHOM .cOUeTaHud. [ OMHOTO M TOTO XKe
BOJHOrO OOBEKTa MOXKET HabI0AATHCS HECKOJIBKO THIOB B3aHMO-
CBA3Y, a TaKyKe N3MeHEeHHEe UX II0. BpeMeHaM roja.

Jna peunsix GaccefiHOB OOMBIIUX MJIOLIAZeH H3MeHEHHE THIIOB
B3aMMOCBS3H H HX COUETAHHH OIpejessieTcs Pas3JUYHEIM NPOCTPaH-
CTBEHHBEIM PACIPOCTPAHEHHEM H BLICOTHBIM HOJIOXKEHHEM OTHeNbHBIX
BOJOHOCHEIX TOPH30HTOB (KOMIJIEKCOB) Ha Boxocbope,.a TaKxKe
PA3/MYHBIM BPE30M JPEeHUDYIOLINX HX IOHMXKeHu#. B 3tux ycjo-
BUSX B 3aBHCHMOCTH OT IMIyOHHLI Bpe3a THIpOTpadUUecKoil ceTH
MOKeT HaOGJIOLATECS M3MEHEHHE CXEMBl CBS3H PEKH C IOJ3E€MHBIMH
BOJAMH Jaxe [/ OLHOIO W TOrO K€ BOJOHOCHOTO IOPH30HTA.

B kayecTBe npuMepa H3MEHEHHs THIIA B3aMMOCBSI3M BO Bpe-
MEHH rojla MOZKHO IPHBECTH YAaCTHHIU c/JAyuali BOLOHOCHOI'O IJjacTa,
HUMEIOILEr0 MepHOIUYEeCKyIo THApaBIHYECKYIO CBA3b ¢ pekoH . [40]
Pycio peku, Bpe3aHHOE B BOJOYIODHEIE IOPOAbLL, HA KOTOPHIX Pa3-
BHUT BOJOHOCHBIfl ILIACT, HPW HU3KMX YPOBHAX PEUHBIX BOJ, [ApeHH-
pyeT ero mo cxeMe JJs YCJOBHH OTCYTCTBUA TUIPaB/IHYECKOMH
cBsi3u. Ilpu mogmemMe ypoBHS B PeKe BHIINE ITOJOIIBEL BOJOHOCHOI'G
[1acTa -peynble BOABI BCTYIAIOT B [HIPABAUYECKYIO CBA3b, H B Ie-
PHOJ BHICOKMX YPOBHE#l I0J3eMHOe NHUTAHHE NPOMCXOJUT IO COOT-
BETCTBYIOIEHl cxeMe [Jis THAPAB/IHYECKH CBA3AHHBIX BOJ.

Bosmoxnoe MHOTOOOpa3sHe YCIOBMI B3aHMOCBA3H pEUHBIX H
MOJ3eMHBIX BOJ KaK IO HCTOYHMKAM MHTaHHs (pasjHYHble BOJO-

HOCHBIE MmJacThl B Gacceiine), TaK ¥ [0 CXeMe HENOCPEACTBEHHOTO

TOCTYIJIEHNS] TOJA3EMHBIX BOJ B peUHOE PYCJO B 3aBHCHMOCTH OT
HX THApPABJIMYECKOl CBA3H OOyCHOBIMBAET HEOOXOLUMOCTD . HCT/Ie-
JOBaHHU TOA3E€MHOro HNHTAHHS PeK Ha OCHOBe KOMILIEKCHOIC THI-
POJIOTO-THPOTEOJIOTHUECKOTO  aHa/lu3a YCJAOBMH  (OPMHDOBAHHS
[OA3eMHOr0 CTOK4 B PEKH H3 BCeX BOJOHOCHHIX IIACTOB, APCHHUpYe-
MBIX HMH, C YY€TOM TCHAPOTEOJNOTHUECKHX, I'€OJOTHYECKHX H IeocT-
PYKTYPHBIX 0COOEHHOCTEH PeailbHBIX: PETHBIX facceflHOB U HX BOJ-
HOTO pexuMa.

Hau6osee mupokoe pacnpocTpaHeHHe HMeeT MNOJA3EMHOE IHTa-
HHE DeK B YCJIOBUSAX THADABAHYECKOH CBASH HX. C MHOA3EMHBIMH
BofgaMH. [Ipu NOCTOSHHOM ypOBHe BOJAB B DEeKe B3aWMOJeHCTBHE
C Hejl TO3EMHOTO ITOTOKA, MUTAIOLIET0 PEKY, ONHChIBAeTCsl MPOCTeH-
me# cxemoit (puc. 7). : »
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Ilpn mopxome Ge3HANOPHOTO IOTOKA K pycay cBoOoAHas IIo-
BEPXHOCTh €r0 BBIXOIHUT. HA OTKOC B TOYyKe B (B TOUKe BLICAuUBa-
HUS), Haxopjsmedcs Beille ypesa Boxsl A. OOpasyercs ydacTok
BhicayuBanusi AB. Tak Kax [aBieHde B PeyHOM MNOTOKe pacClpoCT-
paHsercsl [0 THAPOCTATHUUECKOMY 33aKOHY B B KaXKAOfl TouKe XKu-
BOTO CeueHusi KOHTypa pyciaa AD Hamop GymeT UMeTh MOCTOSHHYIO
BenuuuHy Hp, pasrpyska NOJA3€MHOTO IIOTOKAa MPOUCXOAUT IO BCEMY
CMOYEHHOMY IEPHMETDY DEKH H €ro pacxol ¢ B Pyc/IO Ha €IMHHIY
"IJUHBl PEKH MOXKeT OHITh B npOCTenmeM cjyyae OIpejlesleH IO
dbopmyne .

q:KP—[—{—él—Hp——, : (6)

rie K — kosdouuuesT QuAbTpALUH BOJOBMEIAIONINX _nopon,
P —cMouennbit mepumerp pycaa, Hg-—Hanop HOA3EMHBIX BOJ
B GaccelfiHe Ha ydacCTKe IIOTOKa,

He I[peTepheBLIEro. AeNpeccHuro, 2
Hp— #anop B peke, [ — yuacTox

[OJ3€MHOT'0 IIOTOK4 B IHpefesax c ~—
KPHUBOJi Jempeccu#, o0yCJHOBJCH- T
HOII JPEHHPYIOHIHM BO3JeHCT-

BHEM pEKH.

PaccmaTtpuBas BO3MOXKHOCTD
pellleEyss Bolpoca 06 OLeHKe
I0J[36MHOTO .IINTaHHUA DeK B pas-
JUUHBIX YCJAOBHAX HX B3auMO-
CBA3H C IIOJ3eMHBIMH BOJAMH, | lrrrrrr 777 F
HeoOXOAHMO OTMETHTh, UYTO HaH- R
fosiee TpyHHOH 3ajmauef sBJsET- flnockocms cpaBrerun
¢4 ONpefeseHue BeJHIuH N0H3eM-
OO o B DKl Ipi THAPAD Y aniun sogomockoro mascra pekof.

1 — xpuBasd Jxenpeccud, 2 — MOBEPXHOCTH Ka-
[I0JIOBOJbS M 1aBOJKOB. B nepuop TMRIIADHOK SOHBL, 3 — BOZOYIOD.
HOJIOBOJbS H IIaBOXKOB BO3HH-
KaeT CJIOXHBIH BOLOOOMEH MeXLy PeKOH M JIpeHHDYyeMbIM BOLOHOC-
HBEIM MJ4CTOM — GeperoBoe PeryiupoBaHue, CTEIeHb Pa3BUTHA KOTO-
pOTO ONpefiensAeT 3aKOHOMEPHOCTH II0J3eMHOTO NHTaHHA PeKH B Iie-
pPHOAHL KOJeOaHuH YPOBHEH DEYHHIX BOZ.

Beperosoe pery/inpoBaHHe PEYHOr0 CTOKa HaﬁJI}OILaETCH opu
UHTEHCHBHOM MOCTYIVIEHHH IOBEDPXHOCTHOTO CTOKa B pycJia . pex
B IEPHOJ NOJOBOJMHA M INaBOJKOB. B ycl0BHAX TUADPaBIMYECKOU
CBSI3H PEKH C NOA3€MHBIMH BOLaMH Ipoiecc GeperoBoro peryJsupo-
BaHUA -OKas3HIBAeT 3HAUUTE/NbHOE BJHMSAHHE Ha DeXUM MOJ3EMHOIO
CTOKa B €Ky 3a CUeT IOANOpa NOJ3EMHBIX BOJ, a TaKke yMeHb-
HIEHUsI TUJPaBJANYECKOrO YKJIOHa M PAacXOHOB IOJ3eMHEIX IIOTOKOB,
IIOCTYNAIOUINX ‘B pyc/a10. B H3BecTHOH cTeneHH GeperoBoe peryJupo-
BaHHe BCerja [PHBOAUT K 0Opa30BaHHIO OODATHHIX YKJIOHOB
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' NON3EMHBIX BOA Ha IPUPYCIOBBIX y9acTKax, a CJAEAOBATENBHO, H

K MpPEKpalIeHHIO MOA3EMHOTO THTAHUS PEKH B TMEPHONHI 06paTHBIX
YKJIOHOB. >

. Takum oGpasowm, TOHEL st dexT Geperoporo peI‘YJII/IpOBaHI/IH
peyHOro ¢TOK2 OJHOBDEMEHHO CKa3biBaeTCs Ha PeryJHpOBaHUH PyC-
JIOBEIX BOJ, Ha JIMHAMMEKe IOA3EMHOrO CTOKa B peKy, a TakkKe Ha
AKKYMYJISIHY - TIO43EMHBIX BoJ, BO-BceM 6Oaccefine. [locaennee BHI-
3bIBAETCS Te€M, YTO B IEPHOAL IOANODA H. OOPATHHIX YKJIOHOB
B TNOJA3EMHOM BOJOCOOpe IIPOMCXOAWT OINpejeseHHoe HAKONJICHHE
MOJ3€MHBIX BOJ, UYTO B IIOCAEAVIOIIHE 34 TIOJOBOALEM H TaBOAKAMH'
MeXEHHBIE MEePUOJALI MOKET NPHUBOAHTHL K YBEJAMUEHWIO IIOA3eMHOTO
nutanus. CienosaTenbHo, GeperoBoe PEry/iHpoBaHHe PEYHOro CTOKA

TPUBOJHUT K PEryTHPOBAHHIO H TIONSEMHOTO CTOKA B PEHOM Gac-

cefine.

3aKOHOMEPHOCTH M MacHITaGh! paSBI/ITI/IH 6eperoBore peryJiaupo-
BauyWs 3aBHCAT OT CJAOXKHOTO KOMILIEKCa THJPOreOJOTHYECKUX YC-
JIOBHI ¥ BOJHOTO DeXHMa pPEKH M JOJIKHBEl ONPeAeNsTbCa MAJIS
KOHKPETHBEIX PEUHBIX GacCeHHOB IO HATYPHBIM [AaHHBIM O DeXHMe
HOJA3€MHDBIX U PEUHLIX BOL.

Pemartoniee snauenue IpY 3TOM UMeeT NpaBH/IbHAS OUeHKa THA-
pOIMHAMHYUECKHX YCJIOBHH H3y7aeMOTo Iponecca B KOHKPETHBIX
IPYPOLHBIX YCIOBMAX M BO3MOXKHOCTH HCTO/Ib30BaHHUs T'HAPOJHUHA-
MHUECKHX METONOB pacuyeéTa DacxOfOB NOA3E€MHBIX IIOTOKOB, ydact-
BYIOIIMX B OeperopoM perynupoBanHud. Huxe aBTop penaer mo-
IBITKY [POCTEHIIErQ - ONHCAHHS THAPOJHHAMHUECKOH CYILHOCTH
GeperoBoro peryJIHpoBaHus IS HauboJee TUIMUHBIX CjAyYaeB B3a-
UMOCBSI3H PEUHBIX H II0JI3€MHEBIX BOJ.

B sapiennn GeperoBoro pery/aMpPOBAHUS PEUYHOTO CTOKa ClaefyeT
BBIIENSATL [Ba OCHOBHBLIX Ipomecca: HHOUIBTPALMIO PEUHBIX BOL
B fepera B BOCXOASILEH CTaguu IHOJOBOIbs M NaBojka (dasza uH-
¢GbuIbTpaUKMK) U CTeKaHMe UHOUILTPOBABIIMXCA PEUHBIX BOJ,
B pycao B mepuop cnaxa (dasa crekaHus). B onpepenenun o6be-
MOB PeYHBIX BOJ, Yy4YaCTBYIOUIHX B BOLOOOMeHe B pasjnuHble (asbl,
W IPONOJIKATENBHOCTH 3TUX (a3 M 3aK/II0UdeTcss OCHOBHAS OLEHKA.
GeperoBoro peryiaupoBaHus. Jljs xapaKTepucTHKH OOBEMOB pey-
HBIX BOJI, MOTYIUX NPHUHHUMATH ydacTHe B GeperosBoM peryJupoBa-
HUM, B TalJ. 7 NPUBEJIEHBI PE3YJbTAThl PACUETOB NOTEPb DEYHOTO
cToka B Gepera B MEpPHOJ IOJOBOAbA JMAA HEKOTOPHIX BOAHBIX
O6BEKTOB. «

Ilo ycnoBusiM MOCTYIJIEHUS pequlx BOA B Gepera B GeperosoM
PEryIHPOBAHAH HEOGXOAWMO BHIAEIHTH ABA OCHOBHBLIX THIA:

ITodnoproe 6epezosoe peeysuposarue, Pa3BUBAIOIIEECS B XO-
pOLIO BBIPAXKEHHOM pPYyCJ€, KOTLa IIPH BBHICOKHX YPOBHAX pPeKa <HE
BHIXOIUT U3 GeperoB» W HHOUIBTPANKs pequx BOJ MPOHCXOXHT
B OTKOC pycnia (puc. 8); :

Hrguavrpayuonno- nodnopﬂoe 6epeeoaoe peeyauposatue, npo-
HCXOJSIIEe B DEUHHX JONHHAX C TNOAMOM, KOTAA NPH BBHICOKHX
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Puc. 8. Cxema ¢opMupoBanusi GeperoBoro
peryqupoBaHus IOANOpHOro THma B (asy
uuduabrpauun (@) # dasy crekanus (6).
CTtpenkaMH VKa3aHa JHHHS TOKA B BOJOHOCHOM
nsiacte OPH YPOBHSAX BOXB: [ — 10 momkeMa, 2 — OpH
HaHBbICIIEM YpPOBHe, 3 — Ha crmaje.

Puc. 9. Cxema Bomoo6MeHa MeXIy DeKOH M BOJOHOCHBIM MJIACTOM IIpH.
HHQUIbTPALHOHHO-TIOIOPHOM GEePeroBoM peryaupPOBaHUH.
Yposau: I — o nopbeMa, 2 — mpu HauWBbICUleM YPOBHe, § — Ha crnajne.

5 3ax. Ne 56



YPOBHSIX NIPOHCXORHT HHOQHUILTPALUS PEUHBIX BOJ 10 BCEH 3ajHBae-
 MOH IIOBEPXHOCTH MOHMEL (pHC. 9).

®Pasza HHOUIbTpPaUUH GeperoBoro peryanOBaHHﬂ HOJMOPHOTO
THIIAa HaHboJsee MOJHO MOXKeT OBIThb ONMHCAHA [0 AHANOTHH CO CXe-
MaMH Da3BHTUsl TOANOPA MON3EMHEIX BOJ, OTHOCHTEJbHO IIOJHO
pPacecMOTPEHHLIMH B THAPOTEOJOTHH B .CBS3H C pacyeTaMy TOANOpa
IpH NOJABeMe YPOBHS BOABI B DEKE TOC/E NOCTPOUKH IJIOTHHEL M
HANOJIHEHHH BOAOXpanuIMIIa [8, 74, 85]. JIpu 3ToMm Hambosee mIH-
pOKo paspaboTaHa MeTOJHKa pacyeTa- CTalHOHAPHOrO (YCTAHOBHB-
mmerocsy) IOANOPa MOA3EMHEIX BOJ CO CBOGOJHOH ITOBEPXHOCTbHIO,
a BONPOCH OLEHKH HEYCTAHOBUBILErOCA MOANOPA, B OCOGEHHOCTH
C YY4eTOM BJHSIHHS KOJeOaHHs YPOBHS. BOABI B peKe (BOLOXPaHH-
Jiullie) M B CJOXKHBIX THAPOTE€OJOTHYECKHX YCAOBHSX MO HACTOs-
mero BpeMeHH pa3paboTaHbl 3HAYUTENbHO MeHblie. [loaTomy pis
MOJIHOTO THAPOAMHAMHMUECKOTO OIMCAaHMA BCero Impouecca Gepero-
BOTO DperyJHpOBaHMdA, BKJAOYasg H a3y CTeKaHus, HOMHMO HC-
[OJIb30BAHUA ypaBHeHH KaMeHCKOTO B KOHEUYHBIX pasHOCTAX H
IpPUMEHEeHHs] MOJEJUPYIOUIHX YCTPOHCTB, TpeOyIOTCA majbHelmyge
TeopeTHYecKie pas3paboTkH. OnHAKO, CyLIecTByloIee IpejcTaBJe-
HHE O Pa3BUTHH 3TOTO MpOIecca MO3BOJAET JATh €ro KaueCTBEHHYIO
XapaKTepHCTUKY. » _

Kak sicHo u3 cxembl (puc. 8), MHTEHCHBHBLIH INOABEM pPEUHHIX
BOJ NPHBOJAUT K HHQHUIbTPAUHUM MX B Gepera W cosjaeT obpaTHbE
VKJIOHBI, IPU KOTOPLIX MOA3eMHOe NMHUTAaHWEe DPEeKH IpeKpallaeTcs 1o
BCeMy CMOYEHHOMYy IepuMeTpy pycia. Ha npuGpexrHoMm yuacTke
BOSHHKAET JEIPECCHs HA TIOBEPXHOCTH MOJ3€MHON0 INOTOKA, 3amoJ-
HeHHe KOTODOH HPOUCXOJHUT NOJ BJAHAHHEM HajJbHEHIIEH HHQHILT-
paijiy pPeYHBIX BOJ ¥ IPHTOKA BOJ M3 006J1acTH NHTAHWUA BOJOHOC-
HOro miacrta. IIpM NpPOAOIKUTENHHOM CTOSIHHH BBLICOKHX YpPOBHeEH
B DEKe JeNpeccHst 3anoJIHAETCs U I[OBEPXHOCTh IIOA3€MHOro IIO-
TOKa moJsiyyaeT OGMUH VKJIOH K pexe. llojzeMHoe NHUTaHHE DeKH
B 3TOM cjydae BO30GHOBJseTcs. Eciau JAenpeccuss He HCUE3aer,
a YpOBHU BOJEL B peKe IajaloT, TO B HPUPYCJIOBOH dgacTH o6pa-
3yeTcs y4acCTOK MOTOKAa C YKJIOHOM K PyCJy M Bojopasdgenay (puc. 8§,
ypoeeHb 3)..B 3toM c/iydae NMPOUCXOAWT YacTHYHOE BO3BpallieHHE
uHGUIBTPAIMOHHLIX BOJ, U3 6eperoB M BO30GHOBIAETCS IOA3EMHOE
IUTaHHE PEeKH 110 CMOYEHHOMY NepuUMeTpy pycia. MHGUIbTpanuon-
Hbie peuYHble BOJBI OJLHOBPEMEHHO CTEKAIOT B PYyC/I0 ¥ B CTOPOHY
JENpeccHH, 3amoJIHsIs ee BMecTe ¢ MOA3EMHBIM CTOKOM ¢ BojocGopa.
Boccranosienue o0IIero yK/JI0OHA NOIL3EMHOTO IIOTOKA K PEKe MPHBO-
IUT K BO30GHOBJICHUIO €€ IOJHOI'0 NOA3eMHOTO NUTAHHA. |

" XapakTepUCTHKY BO3MOKHBIX H3MEHEHHH pacxoja MOA3eMHOTO
IIOTOKAa BO BPEMEHM IJs 30HE O0PATHOTO YKJOHA MOXKHO BHIETDH
na puc. 10. OcHOBHOH OCOGEHHOCTHIO 3aKOHOMEPHOCTH H3MEHEHHS
pacxoja MoA3eMHOTO II0TOKAa BO BDPEMEHH B 30HE OGPATHOrO yK/OHA
SIBJASETCS HaJHYHe [OJOMXKUTETbHBIX ([OA3€MHOe NHTAHHE DPEKH) H
oTpHUATeNbHEIX (MHOUIbTPamKs B Gepera) pacxojoB.
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B 30me o6paTHBIX VYKJIOHOB IIPH HACTYIIGHHH HAaHBBLICIIETO
ypoBHsI (Touka m Ha pHc. 10a) Moxer HabJIOAATBCA PacXox HOA-
3eMHOTO HOTOKA, PABHBIA HyJM0. MaxcuMyM pacxoja HabliogRaercs
B TOUKe mepernfa KpPHUBOH M3MEHEHHS YPOBHsA B MEPHOJ Craja.

B ceueHuy NOJ3eMHOTO MOTOKA 3a 30HOH O0OOPATHOIO YKJ/IOHA
PAaCXOABl MMEIOT BCEria NOJNOKHTEIbHOE 3Hayenue (MOA3EMHOE
NHUTaHWE DPEeKH), a HaUMeHbUIHe DAaCXOAbl, BKJIKYAsd DaBHBIA HYJIO
MHHHMAaJbHBIH, OTMEeYaroTcd B MOMEHT HAUWBBICLIEIO ~ YPOBHSA
(Touka m ua puc.'10 6). MakcuMaabHBIH Pacxoj HMEET MECTO; Tak
JKe KaK M B IepBOM cJyuae, A1 TOUKH Nepernda KpHBOH H3MeHe-
HHS YPOBHA.

KoneGanusi ypOBHA MOA3EMHBIX BOJ, OOYCJOBJIEHHBIE IOJOBO-
IbSIMH M TABOJKAMH, PACHPOCTPAHAIOTCS OT PEeKH B NPHUODERHOMH

7 a

Puc. 10. Hamenenue BO BpeMeHH { pacxoja NMOA3EMHOrO NOTOKA 4
1 YDOBHSI TPYHTOBEIX BOJ // B 30He OGpaTHEIX YKJOHOB (@) M BHe
ee (6) (mo Il. A. Kucenesy).

30HE ¢ HEKOTOpHIM 3al03faHHeM. BejquuuHa 3TOTO 3aMO3JAHHS OII-
penessiercsi BOAHBIME CBORCTBaMM BOAOBMeIaoUIHX nopona. Peak-
Iy MOA3EMHLIX BOJ Ha NOABEM YPOBHS B peKe OYJNEeT TeM OBICT-
pee, ueM BbIe BOJONPOBOTUMOCTb W GOJIbLIE MOIIHOCTb BOLOHOC-
Horo mJjacra. Ilpn Gonpluof BeqHUMHe BOZOOTHAUYH (HENOCTATKE
HACHIIeHHsI) ACHHXDOHHOCTb KOJeGaHHd YPOBHS NOA3EMHBIX  H
peuHHX Bog Oyner GOapwasg.

ITpu wn3BecTHOH CcXeMaTH3alMH 3TOTO IIPOLECCA MOMKET ObITh
[IPOU3BEAEH pacqu KoJieGaHHH YPOBHEll NOA3EMHBIX BOJ B IIPH-
6pexkHOll 3o0He.

IIpy 3HayuTeJbHBIX M NJIaBHBIX KOJeGaHUAX YPOBHEH BOILbI
B peKe, THJPaB/JWUYECKH CBA3aHHOH C MOJ3E€MHBIM IIOTOKOM, B psije
CJIy4aeB MOXKeT OBITb NMPUHATO JOMYILEHHE O TOM, 4TO 3TU KoJieHa-
HUS TPOUCXOAST IO YDaBHEHHIO CHHYCOMABL B 3TOM ciydyae pac-
yeT NoJbeMa H Cllaja yPOBHS NOA3EMHBIX BOJ 2 [OJ BJHIHHEM

HNOAIIOPa MOXKeT ObITh NIPOU3BEAEH TIO YPaBHEeHHIO ©. Popxrefi- -
mepa [74]

z=HI (7)
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rie f{ — mMaxcuManbHBIHE TIOABEM WIH CHAZ IOPUSOHTA BOJBI B peke
Haj, ee CPefHHM YPOBHEM; X -— PaCCTOSHHE OT PEeKH [0 3aqaHHOTO
ceyeHus; A — CPemHAs MOIIHOCTH. MOA3€MHOr0 MOTOKA; T — mpo-
JOJIZKUTE/BHOCTh MOLbeMa YPOBHS - BOABl OT CpPEQHEro YpPOBHS 0
BEICOTH /I ¥ cmaj ero ot BHICOTH f{ [0 cpeqHero ypoBHsi (mosyme-
puox xKoneGaHUA TOPU30HTA BOABI B peKe); { — BpeMmsA OT Hauasa
HoobeMa TOPH3OHTa BOABI B peKe; y U K — COOTBETCTBEHHO BeJH-
YfHa BOJOOTZAYH (HEZOCTATOK HACHIIEHMA) W KOIQPuuuest
($uUAbTpallUN BOAOBMELLAOUIUX TOPOLI. '

Bonee obumee pemenne npennoxkeso K. I'. Acarypom [7]. Hwm
JaHO YypaBHEHHUE, Bblpakalolllee pacnpocTpaHeHHe KoJeGanui
YPOBHSI NOJ3€MHBIX BOJA B NPUGPEIKHON 30HE, BHI3LIBAEMOE IEepHO-
JMUECKHMH HSMEHEHWAMH YPOBHS DEKH, NMpH BOJOHOCHOM Iiacre
C HAKJTOHHOH IOBEPXHOCTbIO BOJOYHOpa C ‘YKJOHOM, HEe DaBHBIM
HYJIIO. :

Jas omeHKH CTeneHd Da3BHTHSA 06paTbex VK/JIOHOB M Daciera
BO3MOXKHOCTH BOCCTAHOBJIEHHSI TIOJ3€MHOTO IIHTAHUS pPEKH MpH
6eperoBoM pEryJHPOBaHHU 3TH YPaBHEHHS MOTYT ObITb HCHOJb-
30BaHBl [AJS ONpEe[eseHUs] UIMPUHBI 30HLI BAHSHHS IOJOBOIBS N
NaBOAKOB Ha (YOPMHPOBAHHE YKJIOHOB MOA3EMHBIX IIOTOKOB K
pexe, .OIpefeNeHUs cxopocm pacrnpoCTpaHeHHs1 BOJHBI TOJ3EM-
HBIX BOZ.

OcHOBHHIM ycaoBHEM OGpa3oBaHus OGPATHBEIX YKJIOHOB IIpH Oe-
PEroBOM PEeryJMpOBAHUE FABJAETCA CKOPOCTh MOLBeMa YPOBHS BOLLI
B peKe, MpEBHINAIOINAs CKOPOCTb IOJbEMa . 3epKajda MOJ3EMHDBIX
BOJi B IPHPEYHOH 4acTH, KOTOPHIl MOXKeT NPOUCXOAUTb 34 CUeT NOJ-
3€MHOIO CTOKa CO CTOPOHBLI 00/1aCTH NMHUTAHHA M. 3a c4eT HHOUIBLT-
panMOHHOTO NHTAaHHWA cBepxXy. He wMeHblllee 3HauyeHHe IIpH 3TOM
HMeEeT IMOJOKEHHE KPHUBOH JIeNPecCHH IOA3€MHOrO INOTOKA JpeHH-
pyeMoro BOJOHOCHOTO mJacta. Ilpu mosoroli KpuUBOH JenpeccHu
¢ He6GOJBLINMM YKJIOHaAMH - CO3JATCA Haubogee OJarONPHATHDHIE
yC/IOBHST Pa3BHTHA OOPaTHBIX YKJIOHOB. B To e BpeMs IpH NPOYHX
paBHBIX YCJOBHSIX pa3Mephl H JJAHTEILHOCThL CYIIECTBOBAHUA 00-
PATHBIX YKJOHOB B IIOA3€MHBLIX IIOTOKaX B 3HAUUTENbHOH CTeNeHH
34BUCAT OT BBICOTHI H MPOROIKHUTEABHOCTH INOABEMa YDOBHS PEKU
B I10JIOBOJbE U MABOJIKH.

BeperoBoe perynupoBaHue HH(QUILTPALHOHHO-NOANOPHOTO THIA
pa3BHBaeTcs B PEYHBIX AOJNMHAX C HNOMMaMH. DTOT THII OTJIHYAETCS
OT TOAMOPHOTO OGEperoBoro peryJaHpOBaHHs HMHTEHCHBHBLIM IIOCTYII-
JIeHMEM PEeYHBIX BOJ K IIOBEpXHOCTU IIOJ3EMHLIX BOJA B INpPHPYyCJIO-
BOH 30He Ha Bcefl miowlanu 3aTomjeHus NOHM. B Hauase sartomie-
HUsl Takasd WHQUALTPAIMA INPOMCXKOIHUT € HaNOPHBIM TpajHEHTOM,
MpeBHILAMMIKN EIMHKIY, YTO ONpeiesser B ¢asy HHOHIbTPAUHH
Goapuige 00beMBl GeperoBoi AKKYMYJIAIIH 1 CYIIeCTBEHHO BJIHSIET
Ha o6paTHbie YKJIOHBl Ha IPHPYCJOBEIX yyactkaX. TIpx MubHIbTpA-
I¥M CBEPXY ACIDPECCHH NOJA3EMHBLIX BOJ, y 30HHI OOPATHHIX YKJIOHOB
GBICTPO 3AMONHAIOTCS . PEUHBIMH BOJAMH H IIPOUCXOJUT BOCCTAHOB-
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Jende OOIIEro YK/JIOHA IOA3EMHOrO ITOTOKa K peke, a ciaenoBa-
TeJbHO, ¥ Gosee GLICTpPOE Boso6HOBﬂeHHe IOJIHOTO MOA3EMHOTO IH-
TaHUSI PEKH.

NMudunsTpauuoHHo- HOILHOPHBH/I THN O0COGEHHO oTMYaeTcd OT
MOATIOPHOTO B (paze crekauus. VHTEHCHBHOE HANONHEHWE MOHMEH-
HBIX OTJIOJKEHHI PeYyHBIMH BOJAMH CBEpXy ONpenelser GOJbIIYIO
NPOJOJKHTENbHOCT (ha3bl CTeKaHus, deM (aspl HHOHIBTPALHUH,
TaK KaK 06paTHOe CTeKaHHe DEUYHBIX BOJX B DYCJO MPOHCXOAUT IPH
MEHBIIUX YKAOHAX M OOJBLIHX TyTaAX GQUAbTPalMH, OUpeneaseMblx
HIMPUHON 3aTOIVIEHHBIX Y4aCTKOB IIOAMHL .

B T0 Xe BpeMsi Ha BeJUUMHY OGBEMOB BOJBI, MNOCTYHAIOUIHX
006paTHO B DEKy B a3y crekaHus, B pacCMaTPUBAEMOM cCJaydae
B 3HAUWUTEJbHOH Mepe MOTYT OKa3bIBaTh BJHSHHE NOTEPH Ha HCIAa-
peHMe C NOBEPXHOCTH OCYyIlIaeMOH IOHMEI. Bompockl MeTOAMKH pac-
yeTa HEYCTAHOBUBILETrOCs TOANOpPa TOI3€MHBIX BOJ C YYETOM HH-
¢uapTpanMu H HCHADEHHA paccMOTpeH B obobmamouieit pabote
B. M. llecrakoBa [85]. OfHaKO HEOOGXOAUMO YYHTHIBATb, YTO CTPO-
roe aHaJHTHYECKOE pellleHHe BONPOCAa OUEeHKH HHQHILTPANHOHHO-
MOJIOPHOTO TdHa OeperoBOr0 pEryJAHUPOBAHHUA JJA eCTECTBEHHBIX
YCJAOBHH MOJNYYUTh BECbMA TPYAHO H3-3a CJAOKHOCTH CXEMAaTH3ALHH
SIBJIEHUs] B YCJIOBHSIX HEPaBHOMEDHO 3aTONJ/ISeMON MOHMEBI M IIOMY-
YeHHsds MJIA pacueTa HEOOXOAMMBIX THJpPOre0JOTMUecKUX IapaMer-
poB. B 3TOM OTHOUIeHHH O6oJiee NePCHEeKTHBHHIM JJis pelleHus BO-
Apoca MOKET BHThCSI METOJI MOJEeJTHpPOBaHUA.

Pasmepst BjMaAHUSA GEPEroBOrc PEryJMpoBaHus Ha PEUYHON CTOK
B TIEPBYIO Ouepelb ONpeAe]sIOTC OOGBEeMAMH H MPOXOJIKHTENb-
HOCTbIO HHQUABTPALMU PEYHBIX BOJ B Oepera. Benuunna o06bHeMoB
PEUHBIX BOJ, aKKyMYJUDPYIOIUUXCSl B Oepera npu GeperoBOM peryJsiu-
POBAHUH, W TNPOAOJIKHTENBHOCThH 3TOTO [POHEcca ONpefelsioTest
HaNOPHBIMH TPaJMEeHTaMu HHOUALTPALUY, 3aBHCHUIMMH OT COOTHO-
[IeHWsT YPOBHS PEUHBIX W IOJ3EMHBIX BOJI V ype€3a peKH, IIOIaAbio
[IOBEPXHOCTH, HAa KOTOPOH NPOHCXOAUT HHPHUALTPALHS NPH TOABEME
YPOBHSI DEYHBIX BOJ, M HHTEHCHBHOCTBIO H TIPOLOJIKUTEIHHOCTHIO
3THX TOABEMOB.

Hsyuenne mpoueccon 6eperOBoro pery/nupoOBaHUsl PEUHOro CTOKa
NpeacTaBiafeT co0Off KOMIIEKCHYIO 3ajauy, pelleHHe KOTOPOi
IOJI2KHO TIPOM3BOAMTLCH C YYETOM OCOGEHHOCTEH TIeOJOTHYECKHAX H
THJPOJIOTHYECKUX YCAOBHH KOHKPETHBIX pEeYHBLIX GaccellHOB, UTO
HallLI0 OTpa’KeHWe B IOCTAaHOBKE HCCJAENOBAHHH ITOrO SBJIEHHUS
B Cosetckom Colose.

B ocHoBy unccaenoBaHM# OeperoBOro peryJHpPOBaHUS B yCJO-
BUSIX THAPABAMYECKOH CBA3H MON3€MHEIX M DPEUHBIX BOJ MOJXKEH
OBITH TIOJIOXKEH aHAJHU3 pesyJIbTaToB HATYPHEIX HabaIoneHnil 3a pe-
KMMOM BOLOOOMEHA MEXK1Y PEKOH M MOA3EMHBIMH BOJaMH B IIEPHOJ
TIOJIOBOABS] M I1aBOJKOB. DTH HaOJIOAEHUS NOJIKHBL B IIEPBYIO Oye-
penb BKJAOYUATh OIpENeJNEHHA eAHHHUHBIX DPacXOHOB. NMOJA3EeMHBIX
NOTOKOB B GeperoBhX 30HaX IO XapaKTepHLIM CTBOpPAM, UTO JdeT
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BO3MOKHOCTb OLEHUTb DeXUM OEPEroBOro PEryNMpOBaHus IO He-
33BUCHMBIM THADOreOJIOTMYECKAM JaHHBIM. JlJ1g - pacnpocTpaHeHus
STHX JaHHBIX HA Gacceiiy caenyer ocymeCTBJme CHCTEeMATHYCCKHE
a3p0(OTOCHEMKH DPa3JiMBOB BO BCefl THAPOrpadHIecKoll CeTd H3y-
yaeMoro o6beKTa, B pasHble (a3bl MONOBOAUH U IABOAKOB. DTo
TO3BOJIHT OLEHMTH IIJIOUIAH, HA KOTOPHIX MOXKET HMeTh MecTo Gepe-
roBOe peryJupoBaHHUE.

OnHOBpPEMEHHO ¢ 3THM HeO0XOHHMO COCTaBJIEHHE BOAHLIX 6a-
JIAHCOB Y4YacTKOB PE€K H OTAeNbHBIX 6accefHOB NS OLEHKH O0be-
MOB BOJABI, Yy4acTBYIOUINX B GeperoBoM peryjJupoBaHUM TIO Beel
rujaporpaduyeckoll ceTn Gaccefisa.

B KauecTBe NpUMEPOB HATYDHBIX HCCAENOBAHMH, NPOBEIEHHEIX
Ha pekax, HaXONALIUXCA B Pa3IUUHBEIX (PUIHKO-TeorpaduyeckKux
YCJOBHSX, NPHBOASATCS pe3y/IbTaThl OLEHKH OeperoBOTO pPeryJupo-
BaHHUS /IS CJAELYIOUIUX peK:

1) yuactor p. Bosarum B HuxkHeM TeueHuu (F=1 264000 km?)
“or Camapckol Jiyku jgo . KambiinHa; NOANOpHOE GEPEroBoe pery-
JUpOBaHUe Da3BHBAETCA B YCJIOBHAX IOA3€MHOTO NUTAHUA pEKU U3
BOJIOHOCHOTO I'OPHM30HTA MOLUHOCTBIO He MeHee 150—170 M, mpuypo-
YeHHOTO K MEePMCKHM U KAMEHHOYTOJBHBIM TPEl[HHOBATBIM U3BECT-
HSKaM U LOJI0MHTaM,;

2) yuactok p. Oru B cpenneM TeyeHHy (F =188 000kMm?) Mexny
r. KacumoBom u r. MypoMmowm; HHGHIBTPAUMOHHO-TIOAIOPHOE Gepe-
IOBOE pEeryJHPOBAHWE NPOHCXOAHUT B ajJIOBHAJIBHBEIX OTJIOKEHUAAX,
npeacTaB/AeHHBIX MeJKO3ePHUCTBIMH IeCKaMH, CyNecsiMd, pasHo3ep-
HUCTBIMU [ECKAMY C JIMH3aMH CYTVIMHKOB. B COBPEMEHHOM H JApeB-
HeM aJIOBMH [OJ3€MHbE BOJBl 00pasyioT eiuHBIH BONOHOCHHIA
TOPH30HT;

3) yyacTok p. Oxu B BepxHem Tteuenun (F=59 400 KMQ) HH~
GHUIBTPAIHOHHO-OANOPHOE GEperoBoe pery/aupoBanne NPOUCXOAUT
B aJAIOBUANBHLIX OTJIOMKEHHSX ¥ TPEIHHOBATHIX H3BECTHSIKAX I
MepreJsx YINHHCKOTO sIpyca, B KOTODHIX DasBHT BOJOHOCHBIH TOpH-
30HT MOILHOCTBIO 12—14 M;

 4) BepxoBbe. Gaccefina p. CeBepckoro JoOHLA BEIIE 3aMBIKAIO-
mero creopa c. Orypuoso (F=5540 xm?); GeperoBoe peryaupona-
HHYE MPENMYUIeCTBEHHO HHQUIbTPAIXOHHO-NOANOPHOrO THNA, OCY-
LIECTBJASAETCS, B MECUAHO-CYIJIHHUCTHIX AJJIIOBHANBHBIX OTJIOXKEHHUAX.
¥ B MEpresx CAHTOHA H MEJO-MEDPreJbHBIX BOpOJax KammaH-mMaa-
CTpHXa, B YCJAOBHUSIX PA3BUTHS CEHOH-TYPOHCKOI'O BOLOHOCHOTO TOPH-
30HTa, IPUHUMAIOIIEr0 OCHOBHOE yuyacTHe B MOA3€MHOM IIHTaHUH
pek OacceifHa, CpemHssi MOIIHOCTL BOJOHOCHOTO TOpH3oHTa 60—
140 w; ’ -
5) yuactox p. Kaszauku B HuKHeM Teyenuu (F=2660 km?);
Geperosoe peryJHpoBanue 0OyCJAOBJAeHO HHPUIBTDAUMEH - DEUHBIX
BOJL B I€CYAHO-CYIJIMHHUCTBIE ajliOBHa/JbHBIE OTNOKEHHs M B Ilec-
YaHHKAKK, H3BECTHIKH M JOJOMHUTH Ka3aHCKOTO dApyca, B KOTOPOM
pasBUT BOAOHOCHBIH FOPU3OHT MOIIHOCTEIO OK0JO D0 M.
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Bo Bcex cayuasgx BOJOHOCHBIE TOPHU3OHTHI HMEIOT SPKO BHIpa-
JKEHHYIO THADPABAUUYECKYIO CBfI3b C PEKOH M UX DEXHM B IIpuUbpex-
HOH yacTH OTpaxKdeT BJIHSAHWE TOANCPA NOJA3EMHBIX BOJ IpH Oepe-
TOBOM pEeryJHpPOBaHUH. ) ‘

IloTepu pevyHOro CTOKA HA HHOUIBTPANLUIO B Oepera B NMepHOALI
BECEHHUX NOJOBOAUR AJS HEpEeuHCAeHHBIX OOBEKTOB JaHbBL B Ta6.. 8.

TaGauna 8

MoTepn peuHoro croka Ha HHGpHILTPAUHIO B Gepera pek BO BpeMs
BECEHHHX NOJNOBOAMI

ITorepu Ha 1 xM npoTs-
xcemfﬂ Gepera pexu, M3 Ipozoaxurels-
p r - HOCTD (asmi
exa o 3a Beck B cpeaseM | UMHQHIBLTPALHH,
nepuox mno- |-
JIOBOJAbS 33 CYTKH CyTKH
Bouara (Camapckas 1939 | 836160 15 485 54
gayka — r. Kamblmng) 1938 2630 000 87 700 30
Oxa (y r. Mypoma) 1940 | 5900000 197 000 30
1950 2 000 000 66 700 30
1954 463 000 31 000 15
1955 8 700 000 193 000 ’ 45
Oxa (BepxoBbe) 1936 | 900000 21000 {° 43
1937 | 420000 22100 [<F 19
v 1938 330 000 30000 R 11
Cesepckuil JoHell . 1961 3370 560 7
- 1963 33 400 4770 6
Kasanka <1939 560 000 18700 30

Kax Buano u3 Tabauusl, pasMepsl GeperoBoOro peryJHpoBaHMus
CHJIbHO H3MeHsloTcs 1o rogaM. Hauboupline noTepu Hab/II0LAIOTCS
B MHOTOBOJIHBIE TOJBI U 3aBHCAT OT NPOLOIKUTENbHOCTH (Pasbl HH-
duiabTpanuy. Ecaum npuHATH 06BEM INOTEPH PEYHOrO CTOKA TPH
6eperoBoM Dery/MpOBaHuM 3a efUHHLY, TO Aad p. Oxu y r. Mypoma
OTHOLIeHHE 00beMOB OeperoBOro peryaupoBaHus B MaJoBOAHbIf
(1954) u muoroBoxHbi#l (1955) roasl cocraBur 1:19. duas p. Cesep-
ckoro Jonna y c. OrypuoBo 3TO- COOTHOIIEHHE XapaKTepPH3YETCs
- kak 1:10 (manosonueldl 1961 1. m MHOrOBOAHBEIH 1963 1.).

Ha ¢opmupopanue HHQUABTPAIHOHHBIX NOTEPh Ha IIOHME MO-
JKeT OKasblBaTb BJMAHHE BOJONPOHHIAEMOCTh TPYHTA, H3MEHSIO-
mwascs B 3aBHCHMOCTH OT CTelleHH ero npomepsanus. [Ipu Bomona-
CBILUEHHBIX NPOMEDP3IUHUX TPYHTAX MNOTEPU YMEHbLIUAIOTCS, YTO MOXKHO
BHJeTb U3 CpaBHEHHs 00beMOB MHOUIbTpauud Ha p. Orke y r. My-’
poma 3a 1940 r. (tanmft rpysT) u 1950 r. (npomep3mwu#i rpysr).

AHanu3 CcpeiHHX BEJUYUH [OTEPh HA MHPHUIBTPAIHIO 3a CYTKH
OKa3biBaeT 3aBHCHMOCTH HX OT MHTEHCHUBHOCTH * IPOXOXKIEHHS
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BECEHHErO MOJIOBOAbS. MIHTEHCHBHEIE MONBEMBI YPOBHS B peKe, BBI3-
BaHHble TOBEPXHOCTHLIM CTOKOM, CO3HAIOT OoJbliHe o0paTHLle I'H-
JIPAB/JINYECKHE YKJIOHBI B npu6pe>KH0H 30He, B CBSI3W C YeM BO3-
pacraioT o6beMbl HHGUJIbTpALUY B Oepera B eQUHHILY BPEMEHH.

OTo BUIHO H3 CONOCTABJEHHA MOTEDL CPEJHUX 32 CYTKH H Cpel-
HHX CKOpOcTeli TojbeMa ypoBHA B peke. Hampumep, mas p. Oxu
(BepxoBbe) B mONOBOIbe OHH cocTaBuiu B 1936 1. 21 000 M3/cyTku
npu ckopocetsix 23,8 cm/cyTky, B 1957 r. — 22 100 m3/cyTKH IpH CKO-
poctsix 67,9 cm/cyrky u B 1938 r.— 30 000 m®/cyTKu mpu cKopo-
crax 74,9 cM/cyTKu.
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Puc. 11. CoorHowenre u3MeHenuss OGBLEMOB BOJAH B pycie (2)
u B 30He Geperosoro peryauposanusi (I) muas Gacceiina p. CeBepckoro
Jlorna (ctBOp y ¢. Orypuoso) B noJosogee 1963 r.

ITonyueHHbBIE BeJIHYMHBL - OGBEMOB ~ HHOUABLTPALHU IO .CBOEMY
BJUSHUIO Ha paclipefe/eHue CTOKa BHYTPH rojia B KOJHYECTBEHHOM
OTHOLIEHHH MOTYT OBITL CONMOCTABUMEI ¢ 06bEMaMU PYCJIOBOIO peEry-
aupoBanus. ‘COOTHOIIEHWE H3MEHEeHHI OoGHEMOB OEpPEroBoro pery-
JMPOBARAS U PYCHOBBIX o6beMoB mokasano Ha puc. 11 (p. Cesep-
ckuit JloHery— ¢. Orypunoso, itonosoabse 1963 r.).

OO6BIYHO CUMTAIOT, YTO. OCHOBHBIE NOTEPH MpU OEPETOBOM pEry-
JUPOBAHUK IIPOMCXOJAT II0 IVIABHOMY CTBOJY THMIpOrpaHyecKoi
‘cetd. OHAKO NpPU pas3BUTOH TuaporpaduueckoH cerw 06beMbl TO-
Teph IpH OEperoBOM pPery/iHpOBAHHU B MPUTOKAX MOTYT OBLITb COH3-
MepUMBL U JaxKe (GoJblle MOTePb B IVIaBHOM cTBoJie. B. Ta6ua. 9 npu-
BeleHK JaHHHIE 00 ofbeMax GeperoBOrc peryinpoBaHus I[JIaBHOTO
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T‘a 6auna 9

Mamenenne 06beMOB BOAB B pychoBoit cucteme Gacceiina p. Cesepckoro Jlowuna
3a (pa3y HHUALTPALUH B AOJOBOAbE 1963 r.

O6bey BOJH B Geperax,
106 w3 ) : :
Hara : Pasa MOJOBOALA
rIaBHBIH pycaoBas )
CTBOI ceThb
10/1V 0,45 3,05 Hauano nmonosonss
11/1V 4,42 16,3
12/1V 18,6 18,9 MakcuMyM NepBOrO. MOJNOBOABS
13/1V 18,3 15,6 )
14/1V 17,4 17,0 Hauano proporo mogbeMa
15/1V 18,3 21,8
16/1V 20,5 26,6 MaxkcuMyM BTOPOro NOJNOBOIBSA
17/1V 20,1 25,9 Havano cnaga nonososabs
18/1V 19,6 25,3
19/1V 18,8 22,3

ctBosia p. CeBepckoro [loHIla U B OCTaJbHOU pycaoBOi cetd. auuna
IJIaBHOTO cTBOJA cocTaBusia 80 KM, a HpUTOKOB 705 KM.

BeperoBoe pery/nupoBaHHe MOKET NPOUCXOAUTH HE TOJBKO B Me-
PHOJ, TIOJOBO/bsI, KOTJa BeJHYHHA [OTePb HA HHGHIBTPALHIO OGHIUHO
GriBaeT HaubOJbINEH, HO H B NEPHOJBLl IABOXKOB U JNaXKe IIPU Kpat-
"KOBPEMEeHHBIX I/ICKYCCTBEHHI)IX nonyckax Ha sapermepOBaHHblx
peKax.

CrenuanbHble SKCHepI/IMeHTaJIbeIe HaOJIIOgeHus Ha p. TBepue
IoKa3aJ/aH, 4TO OCOOBIH MHTEpeC NOJKHBI NPEACTaBJATL NOHMEHHbIE
Y4acTKH, Ha KOTOPHIX TNpH 3aTOIJIEHHH NPOUCKOAMT W3BATHE HA .
MHOUIBTPALHUIO OTHOCHTENBHO GOJBLINX OOBEMOB PEUHBIX BOA.

B ompefefneHHbIX TeOJIOTHYECKHX VYCJIOBUAX B pe3yJbTaTe HH-
¢uaprpayun B Oepera MoryT (GOPMHPOBATBCH 3HAUHTENbHEIE
6e3BO3BpaTHbIE NOTEPH PEUHBIX BOJA. DTO MOXKET HMETb MECTO B 3a-
CYIIIUBREIX OOJACTSX, npn BEIXOZIe TOPHBIX PEK Ha KOHyca BhIHOCA
H T. IL

VICKTI0UATENNBHO BAXKHOE 3HAYCHUE MMEET yueT GEperoBoro pery-
JII/IpOBaHI/IfI IpU COCTABJEHUM HETaJbHLIX BOLHBIX 0AJaHCOB OTAE/b-
HBIX Y4aCTKOB KPYNHEIX peK B 3acCyIlVIUBEIX 06/IacTsX, TAe B HEKO-
TOPHIX CJAyyasX BeJHYHHA NOTEPL B Gepera MOXKeT GBITh COMOCTAaB-
JeHa ¢ oOMeld BeJHUHHON - peuHOro cTOKa. l3yueHue BOJHOTO
Gananca p. Amy-Iapen Ha yuactke p. Kepru — c. Tam-Caxa npotsi-
J)KeHHOCTBIO 626 KM MOKa3biBaeT, YTO NpH HHTEHCHBHOM IOAbEMe
YPOBHS pexd OOJblIoe KOJHYECTBO BOABI HAET B BUAE NMOL3EMHOTO
CTOKa JaJleKo 3a Tpelenbl NOJHHBl PEKH. JTOT MOTOK NPHHHMAaeT
yuactue B opMupoBaHuH moja3eMHblx Bom Kapa-Kymos. Pasmep
3THX TIOTepb NPONOPLHOHAJEH BHICOTE CTOSHMA YPOBHA Ha p. AMy-
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~Hapre u B 1951 r. ouenuBajca: B Mae 250 wm%/cek., B HiOHe
350 m3/cek., a B cpemHem 3a roj 50 wm®/cex. DTO paBHO pacxomy
BOJHI, 0T6npaeM0My U3 pEeKH Ha OpOolleHMe U MOJIUB XJONKa HA
BCEM H3y4aeMOM yuacTKe.

OfHOBpPEMEHHO C NOTEepAMH HA (popMMpOBaHHe IIOJI3eMHOTO TO-
TOKa NpU GeperoBoM PEryJHPOBAaHUM NPOUCXOAAT JIOTEPU HA 3aIM0J-
HeHHe NOHMXKEeHWH pejbeda Ha mofiMe ¢ MOCAeLYIOUIUM NpocayuBa-
H¥eM B TPYHT ¥ HCIapeHHe, 9TO COCTaB/sgeT OOIINe NOTEpU B yKa-
saHHbBIe Mecsipl 10 445 u 630 M%/cek. COOTBETCTBEHHO.

BuausHue GeperoBoro pery/iHpOBaHUs HA (HOPMUPOBAHUE MaKCH-
MaJIbHBIX PacXof0B IOJIOBOAbLA MOXKET ObITh IIOKa3aHO Ha IpHMepe
PEKOHCTPYKIMH Tuaporpada BECEHHErO MOGJOBOIbSA 1963 I. IJ4
p: Cesepckoro Honua y c. Oryproso (puc. 12}.

' CpaBHeHnue (pakTHueckoro ruaporpacda (/) ¥ BOCCTAHOBJIEHHOTO
(2) c yuetoMm u3MeHEHHS OGBEMOB PEUHEIX BOJ (J3), HH(MUILTPOBAB-
IIMXCsT B Gepera, MOKa3EIBAET, UTO MAKCHMAJbHBEL PaCXOJ IEPBOTO
IIMKa TI0JIOBOJbS 34 CUET OeperoBoro permepOBaHHﬂ CHUZKEeH
Ha 140/0

HccnenoBanna GeperoBoro peryjaupoBaH#usl MOKA3BIBAIOT, UTO 3TO
ABJEHNE MOXKeT OKa3hBaTh 3aMeTHOe BJIHsHHe Ha (QOpPMHDOBAHKC
MaKCUMAaJIbHEIX PAaCX0OJO0B B IepUOJ IOJOBOAbSI U MAaBOJKOB, a TakK-
JK€ Ha BHYTPUIOJOBOH Xomi cToka. B pacyeTax BoAgHoro Gaganca
BOJOXPAHHJIKIL YyueT GeperoBoro peryiupoOBaHUA NPOH3BOLUTCH
[py OHEHKe NMOANOPAa NOJ3EMHBIX BOX.

Ilposirsenue GeperoBoro peryJupoBaHUs B peajbHBIX ‘acceiinax
UM Ha OTAENbHBHIX yUacCTKaX peK MOXKeT OBbITh PE3KO WHIUBUIYANb-
HEIM U ONpenesiTbc KOMIUIEKCOM (DaKTOPOB B 3aBHCUMOCTH  OT
MECTHBIX (PU3UKO-TeoTpadHUecKUX YCJAOBHH.

YueT GeperoBOro peryJupOBaHHA B pacyeTax pPeYHOTO CTOKa
B HEKOTOPBIX CJIydYasx HCK/IOUAeT CYLIECTBEHHBIC OLIMOGKH, BLIXOHA-
ulge 3a Npefesbl JONMyCKaeMBIX IOTPELIHOCTEH, B CBA3H C YeM €ro
KOJIMYECTBEHHAS OIEHKA [ KOHKPETHBIX OOBEKTOB HMeeT NpaKTH-
YyeCKOe 3HayeHue. !

Ha pasBuTie GeperosBoro peryjdpOBaHUs B ONpeAeJeHHOH cTe-
[IEHH OKAa3hIBAET BJUAHHE MHTEHCHBHOCTb MOJA3€MHOIO CTOKa, (Hop-
MUpYIOIIEro MOA3eMHOe TMHTaHHe AaHHOfl peku. IlofgseMHBle BOJHL,
IOCTYyNAs B NPUOPEXHYIO 30HY OJHOBPEMEHHO C UHQUAbTpauuei
peuHBIX BOJ, 3aNOJHAIOT MPUPYCAOBLIE €MKOCTH, TEM CAMBIM IOHH-
JKasi BOJIOBMECTHMOCTE GeperoB JJjsi PeéuHblx Boj. OJHOBpeMeHHO
C 3THM yMeHbIaeTCsd Pa3HOCTh HANopa, Mp¥ KOTOPOM NPOHUCXOIUT
uaduabTpanus nocaenHux. Ilpw NpoUMX paBHBIX YCAOBHAX, UeM
GoJipliie BeJHYHMHA TOA3EMHOI'0 DUTAHHSI DEKH, TeM MeHblle JOJIKeH
NPOABJIATLCS 3P (PEKT GeperoBoro peryaupoBaHus.

Bompoc 06 orneHke BO3MOXKHOCTH 00Gpa30BaHHUSA 30HB 0OpaTHBIX
VKJIOHOB, IJHTENBbHOCTH €€ CYLIeCTBOBAHHA IIPH DacCMOTpEHHH 3a-
KOHOMEDHOCTH MOJ(3€MHOTrO NHTAHUS PEeK H3 THAPaBIMYECKH CBS3aH-
HBIX .C HEH BOJOHOCHBIX IJI4CTOB SIBJISETCS .pellalollMM NOpH H3yue-
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HUN peaJibHbIX facceliHOB M JOJMKEH JexaTb B OCHOBE HU3YyHEHUA
B3aVMOCBA3U PEUHBIX U NOA3EMHDBIX BOJ. :
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Puc. 12. Bansinne GeperoBoro PeryJupOBAHHS Ha (GOPMHDOBAHHE ped-
Horo cToka B Gacceitne p. CeBepckoro JloHnma (3aMblKalOmIHi CTBOD
y c¢. Orypnoso} B mososogbe 1963 T.

1 — (axrtaueckuit ruaporpad, 2 — ruaporpad NPHTOKA BOABI B Gacceill ¢ yyeTom
6eperoBoro PeryJIupoBaHHs, 3 — H3MeHeHHe 06beMOB GeperoBOro peryJaHpoBaHHS.

BrinosHeHHbIl npu pacyetax MOA3EMHOrO CTOKAa Ha TeppPHTOPHHU
CCCP ananu3 HaTypHHIX NAHHBIX 10 H3YUEHHIO B3aMMOCHSI3H
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PEUYHBIX ¥ NMOJ3EeMHBIX BOJ . H CXEM JPEHHPOBAHUS BOJLOHOCHHIX [ODH-
30HTOB pPEKAMH, XapakKTepPH3YIOLIHX OCHOBHBIE THIPOTEOJOrHUECKHE
yenoBusg (GOPMHPOBAHMS PEYHOTO CTOKA, MOKA3EIBAET, YTO IIPOIECcC
6eperoBoro peryJupoBaHHs MOMKET HpOABIATbCA B CJELYIOUIUX
_OCHOBHBIX (popMax:

1) mosHOoe pa3BUTHE GEPErOBOTO permepOBaHHﬂ PEUHOTo CTOKa
B NEPHOJ TIOJIOBOLbS (OTHENbHOTO NIaBOJKA) MPHUBOIUT K TOMY, UTO
noj3eMHOe NHTaHHe PEeKH U3 BOJOHOCHLIX T'OPH30HTOB, T'HADABJIHU-
YeCKH CBSI3aHHEBIX -C Hefl, IS OTHENBLHOIO CTBOpPa PeKU TPU pacue-
Tax BOJHOTO GajnaHCa 3a BeCh [EPUOJ HOIBeMa H Cmaja YpPOBHS
"PEKH MOJKeT OBbITh NPUHSTO «IPUMEPHO DABHBIM HYJIO», YTO OIH-
ceiBaeTcsl u3BecTHOH dopmyinoit b. U. Kynenuna [40]

— A+ A =0, (8)

rge A — BenHuMHA HHQUABTPALMK PEeUYHBIX BOJ HA EIUHHIY AJHHbI
fepera B BOCXOJsILeH CTaIHM IIOJOBOALS (OTPHIATENbHOE NOX3EM-
Hoe nHTapue); A’ — BeJUYHHA CTOKA TPYHTOBBIX BOJ B PEKy Ha €IH-
HUIy JJIMHBl 6epera B HUCXOZAILEH CTalIMU TOJOBOJbA ([aBOJKA);

2) paspuTHe O6€peroBOro peryJupOBaHHs OOYCJIOBJAHBAET Tpe-
KpallleHne NOA3eMHOrO MUTAaHUSL PeKH B Ha3y HHQUABTPAIH TOJIBKO
B HEPHOJ HaJUUHs OGPATHBIX YK/JIOHOB B TOJ3EMHBIX . IOTOKAX MpH-
OpexHOH 30HEL

Ilop3eMHOe  IUTaHHE PEKH BO30GHOBJAETCA MOCIE OKOHUAHUS
tha3pl MHOUABTPANHY, B YCJIOBHSX BOCCTAHOBJEHHS OOLIEro yKJIOHA
TIOA3E€MHOT0 IIOTOKA K peKe 3a cyeT 3allOJHEHUS JeNnpeccHi MOoA3eM-
HEIX BOJ B NpHGPexHOH 30He HHOUIBTPALMOHHEIMH PEUHEIMH BO-
JaMH M TOASEMHELIM CTOKOM H3 OGJacTeil MHTAHHS BOXOHOCHOIO
mIacTa Ha BOfocOOpE; .

3) B mpouecce OeperoBoro . peryﬂHpOBaHm{ NOA3eMHOE TMHTaHHe
peku BO30GHOBJsfeTCA B a3y CTeKaHHs N0 OKOHUAHHS BO3Bpallle-
HUsT BceX 0GBeMOB PeuHBIX BOJM, IPOHH(GUIBTPOBABIIHXCA B Gepera,
B YCJIOBHAX, KOIJa UX- CTEKaHHE MPHUBOJUT K BOCCTAHOBJIEHUIO
VKJIOHA [OI3€MHOrO IIOTOKAa JIMIIb HA Yy4YacTKe, HENOCPENCTBEHHO
npusexkanieM K pycay (puc. 86 mpu ypoBHe BOx 3 — Ha craje).

Takum: 06pa3oM, wacTHUYHOE BO30OHOBJEHHE IIOA3€MHOTO IIHTAa-
HAS 3a CYET MOJ3EMHBIX BOJ C BOJAOCGOpPA MPOMCXONHUT IPU HaJH-
YUK JeOPeccHd MOA3eMHBIX BOJ B NPHUOPEXKHOH 30HE N0 OKOHYaHHS
MOJIOBO/IbSI U TIABOJKOB;

4) npu .GeperoBOM pPeryJuMpPOBAHMM IPOUCXOJUT HEMPOJOJIKHU-
TeNbHOE IIpeKpallleHne MOA3eMHOr0 NHTAHHS TOJIbKO B CaMOM Ha-
yasie (ashl HHQHIBTPALMH, NPH KPATKOBPEMEHHOM OGpAa30BaHHH

06paTHBIX YKJIOHOB HENOCPENCTBEHHO y pycnaa. MuTeHcuBHas HH-
- usbTpAnUs pEYHHIX' BOA B Oepera W OLICTPOE pacmnpocTpaHeHHe
[MOJIIopa TOJ3eMHBIX BOJ B HAIPAaBJACHHH K BOAOPasieny HPHBOAST
K IepeMEIeHnI0. yuyacTKa BEICAUHBAHUSA MOA3eMHOTrO IIOTOKa IIO
CKJIOHY JOJIMHBI K HOBOMY BBICOKOMY ype3y BoJbl. Takoe pasputue
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6eperoBoro peryjJupoBaHUs MOXKET Haubosee IHPOKO HAGJHIOLATHC -
npd HHQUABTPAIMOHHO-TIOATIOPHOM pEeTryJHPOBAHHM B XOpPOIIO BO-
JOTMPOHHIIAEMBIX AJII0OBHAJABHBIX OTJIOXKEHUIX.

Beperosoe peryjupoBaHHe OTPaHHYEHO B JOJHHAX FOPHHIX PeK

. C HEeIIHPOKUM pa3BUTHEM KPYIHOIO, aJJIOBHA M [AeJIOBHA Y Taflb-

Bera BOJOTOKA, YTO MPaKTHUECKH NPUBOJUT K COXPAHEHHIO NOCTOSH-
HOTO TIOJ3€MHOTO CTOKA B PEKY B YCJOBUSX T'HAPABIHYECKOH CBS3H
-ee ‘BOJ C TOA3€MHEIMH BOZAMH JAaxKe IIPU UHTEHCHBHOM IOLbeMe
ypoBH pekH. B TakoMm xojne mpoluecca 6eperoBoro peryJupoBaHHs
B [epBYI0 ouepejb MMEIOT 3HauyeHHe HeOOJbIIME aKKYMYJIHPYIOLIHe
eMKOCTH Geperos, B KOTOPble MOXKET IPOHCXOJHTH HH(pHJIprauHH
PEUHBIX BOJ. ‘

B yc/aoBHSIX THAPABIUYECKOH CBA3H PEKH M BOJOHOCHOTO IJlacTa
IpY CHHXPOHHBIX W paBHO3HAYHLIX H3MEHEHHAX YPOBHS pPEUHBIX H
NOJN3EMHbLIX BOIL B IPHUPYCAOBOH yacTH (MPH KPUTHYECKOH CKOPOCTH
nogbeMa ypoBHS B peke — 0 KucesneBy) B IepHOJ IOJOBOJAbS H
[aBOJKOB OEPEroBOe PEryJupOBaHHe HE MPOUCXOIUT. ,

Eciu mnoxszeMHoe NHTaHHE pEK H3 663HaHOprIX BOZIOHOCHBIX
IJIACTOB B PAa3/JUUHBIX YCJIOBUAX THAPABAHYECKON CBA3U MOXKHO pac-
CMaTpUBaTh KaK HauboJiee YHMBEPCAJALHBIH NPOLECC, TO TOA3E€MHBIH
CTOK B DEKil H3 HaNOPHBIX BOAOHOCHBIX MJI2CTOB HMeET MeHbIlee
pacnpocTpaHeHue.

Ilpomecc HanmoOpHOrO NUTAHHS PeK MeHee Hsyqu HO MHOT'OYHC-
JIEHHble THAPOrEOJIOTHYECKHE NAaHHHE VYKas3bBalOT Ha HEOOXOAU-
MOCTb €ro yyera NpH HCCHeNOBAHMAX TNOJBEMHOTO MHTAHUA DeK
B OTHEJbHBIX paHOHAX. -

[Mpu oueHke NOA3EMHOrO HHTAHHS M3 HANODHBIX IJIACTOB AOJIXKHA
VUHTHIBATBCS 3aKOHOMEPHOCTh ABHIKEHHS HAINOPHHBIX BOJ B TOJIIE
BOJOBMeINAIOUINX TOpoA. B cooTBetcTBHH co cxemamu M. A. Ta-
Tasbckoro {16], A. H. Maruesa [60], ua BonopasienbHEX NOBHIIEH-
HLIX 4YacCTAX pelbedd OTMeuaercs HUCXOAsLLEe NBHIKEHHE MOJ3eM:
HBEIX BOX (HANOpPHl ¢ IJIYOHHOH YMEHBIIAIOTCA) H HPOUCXOLMUT
NHTAHHE HUXKEJEXKAalUX IJIACTOB, 4 B JENpeccHsix: mpeobjanaer
BOCXOJstIasi GUABTpanus (HANOPEl ¢ TIyOWHON BO3pacTaT). DTo
onpenenseT pasTPy3Ky HANOPHLIX BOX B JOJHHB! COBPEMEHHHIX DEK.

Hanopuoe (apTesnaHcKoe) NOA3eMHOe NHUTaHHe pPeK B 3aBUCH-
MOCTH OT YCJOBHIf 3ajleraHust ¥ IPEHUPOBAHHUS HANOPHBIX BOJOHOC-
HBIX IJIACTOB MOJKET OCYILECTBJATHCS «OTKPEITBIM» U «3aKDPHITHIM>»

apTe3sdaHCKUM CTOKOM. Ilo xapakrepy cBsiau ¢ pexkamud M. I1. Pac-
- nonos [69] na npuMepe PyccKoi MIHTHL BHILEASET:

1) OTKpBLITHIE apTe3UaHCKHe BOALl — YCTOHYMBEIE HAIOpHLIE
BOJbl, HEMOCPENCTBeHHO ApPeHUpYeMble COBPEMEHHBEIMH BOAOTOKAMH
H BOJ0OEMAaMH,;

2) sakpHITHe apTe3sUaHCKHE - BOABl— YCTOHYUBEIE HAILOPHHIE
BOXBI, pasrpyzxalolyecss B TIOBEPXHOCTHBIE BOAOTOKH H BOLOEMBI
uepe3 CONpSAXKEHHble C HHUMHM TODH3OHTH IOA3E€MHEIX BOJ HJIH IO
TeKTOHHYECKHM TpeliMHaM. =
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HenocpencTsenHoe 1oCTyn/eHHe OTKPBITHIX apTE3MaHCKUX BOJL,
B DE€KH, KaK MpaBujio, HaOMIOfaeTcs B DPycaax, MPUYpPOYEHHBIX
K KPYNHBIM PErHOHA/bHBIM IOHMIKEHHAM HJH TIMyOOKO Bpe3dHHBIX
' B KOpEHHbBIE IOPOJBI, a TAKXKEe Ha y4acTKax PeK B 30HAX TEKTOHH-
YECKHX  TPELIMH M pPasjoMOB. Pasrpyska HamopHBIX BOA B PYCJIO
MOZKEeT IIPpOUCXOJIUTDH yepes  «JIHTOJIOTHUECKHE OKHa» — Y4aCTKH
IJ1aCTOB, Ha KOTOPLIX BOJOYNOPHAS KPHIUA CMEHSETCS NPOHHIA-
€MBIMH TIOPOJAMH.

Bo MHOrHX ciyyasx 3akpbIThle HAMOPHBIE "BOJOHOCHLIE IITACTH
HENOCPENCTBEHHO MNEPEKPHIBAIOTCS CIA0ONPOBUIAEMBIMH TOPOIAMH,
B KOTODBIX COAEPXKATCS MOA3EMHBIE BOJBEI CO CBOGOTHOH MOBEpPX-
HOCTbBIO, CBSI3aHHOH HENOCPEACTBEHHO ¢ aTMocdepoll. B atom ciyuae
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Puc. 13. CxeMa NHTaHUS PeKH Hanopi{w\m BOLAMH
(no C. ®. ApeppsiHOBY).

! — nbesoMeTpHYECKasl IOBEPXHOCTb HANOPHOTO BOLOHOCHOTO
naacra; 2. — MOBEPXHOCTh TPYHTOBBIX BOJ.

HANOPHBIE BOJBI He IOCTYNAIOT HEMOCPENCTBEHHO B PEKY, a (HOpMH-
‘pyloT ray6uHHOE NHTaHHe OGE3HANOPHOTO BOJOHOCHOTO IJacta H
yKe BMeCTe C BOJAMH 3TOTO IIACTa NOCTYNAlOT B PeKy. BblaejuTsb
TaKOe HANOpHOe NHTaHHe OTAEJBHO OT IMOA3EMHOTO CTOKAa B DEKY U3
Be3HanOPHOr0 THAPAB/IMYECKY CBA3AHHOrO C HEH BOJOHOCHOTO MJIA-
_CTa BecbMa CJIOXKHO.

Hanoprasi ¢uibTpanhs B PEKH MOXKET OCYIUECTBJISTbCSA uepes
KPOBJIIO C/1aGONPOHKIIAEMBIX .JIOPOJL, B KOTOPbIE BPe3aHo pycjio. JTO
noATBepXKAaeTCs (akTaMH CYLUIECTBOBAHUSA MOCTOSHHOTO JIETHETO
MEeXKEeHHOTO CTOKa peK, MPOTEeKAaIoUIuXx B Geperax, C/IO0XKEHHBIX, Ha-
IpUMEp, TAKEJBIMH CYIVIHHKAMH, TAE HET 0e3HANOPHBIX PYHTOBBIX
BOJI. i

Pemense 3a7aud O OIEHKe TAKOTO HAIODHOTO OHUTAHHUA B TEO-
peruyeckoM iuiaHe npepnoxeno C. @. ApepbaHOBbIM [l] U mOHATHO
U3 IPOCTOH cxeMbl (puc. 13) U paccMOTpeHHst HOpMYJIBl
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rie Q — IpUTOK HANOPHBIX IOJ3eMHBIX BOJ B peKy-ApeHy; K — Ko3¢-
GbunnesT QUIbTPALUK TAXKEIBIX CYTJIMHKOB, B KOTOPBIX 3aJI0XKEHO
pyeno peku; T — MOIIHOCTb CYIVIHHKOB; d — LIMPHHA PEKH IO ypesy
BOJbl; AH — rpeBBILIEHHE Tbe30MeTPHUYECKOTr0 HAalopa BOAOHOCHOTD
IiacTa Haj YPOBHeM BOABI B peKe; Ah — npesbllileHHe YPOBHS TPYH-
TOBBIX BOJ[ Hajl YPOBHEM BOAHI B peke.

[TpuBenennasi ¢opMmyJa BbIBeJeHa NIPH YCJIOBHH, 4TO paccros-
HHE MeXIYy BOJOTOKAMH B 3HAuMTeNbHO GoJblle [IYOWHEl 3aJera-

: B
- HHsL BOJOHOCHOTO ILI14CTa, T. €. —= > 3.

Hepocratousass W3YYeHHOCTh HANOPHBEIX ITOA3E€MHBIX . BOJL B ac-
‘IIeKTe - OIEHKH MX B3aWMOCBSI3H C peKaMH, MHoroofGpasue ¢HopMm
3TOH B3aMMOCBSASH TNPHBOJHT K TOMY, YTO JO C4MOrO IOC/TELHEro
BpPEMEHU' IPaKTHYeCKOe peUIeHHe 3aJayd O HallOPHOM IOJ3eMHOM
DHTAHHK PEK He BHIILJIO M3 CTaJHUH TOCTAHOBKH BOIpOCA, & pOJb
5TOTO MHTaHHsl B (OPMHUPOBAHUM . PEUYHOTO CTOKA OLEHHBAETCA Pas-
HBIMH aBTOPAMH NPOTHBOPeUHBo [36].

B peanpHbix peuHbIX OaccefiHax BbILe/JeHHble THIB NOJ3EMHOIO
TUTAHHS MOTYT HAXOJNHTHCH B.CJAOXKHOM M MHOrOoO6pPasHOM COYETa:
uui. Kak ykKasrelBajoch BHIIIE, 3TO MHOrooGpasue B NepBYIO o4epelb
onpesensieTcss Pa3JIUYHBIM OPOCTPAHCTBEHHEIM pAaclpoCTpaHeHUeM
W BBICOTHBIM II0JI03K€HHEM OTHEJbHEIX BOJOHOCHEIX TODHU3OHTOB H
NeabIX KOMIWIEKCOB M pPAa3/JIHUYHBIMH YDOBHSAMH [DEHUPOBAHHA HX
BOJOTOKAMH, UMEIOIINMY PAa3HYIO TJYOHHY 3pO3HOHHOrO Bpesa.

ITocsepHee 0GCTOSTENCTBO YaCTO NPHBOJAKT K M3MEHEHHIO YCII0-
BUil IOJ3€MHOr0 NUTAHHA IO JJHMHe BOROTOKA. C yBe/qnueHHeM Tay-
'6UHBl Bpe3a IOCJIELHEr0 B ONpPENeJeHHBIX T'MAPOTeOJOTHUECKHX YC- |
. JIOBHAX YBEMHYHBAETCH KOJHYECTBO APEHHPYEMBIX rOpH30HTOB. Ilo-
ATOMY BO MHOTHX HCCJAEJOBAHMNX MBI HAXOJUM yKa3aHUs O TECHOM
CBSI3W BEJMYHHBEI TMOA3€MHOTO CTOKA B pEeKH ¢ IUIOMIAJbI0 BOXO-
c6opa, B KOTOpOil OTpaxaeTcs KakK CcTelleHb Bpe3a pycja B JaHHBIA
BOJOHOCHBIH IJIACT, TAK M KOJHYECTBO APEHHPYEMBIX BOJOHOCHBIX
miactoB. CBSI3M CTeTNeHW IPEHHPOBAHHOCTH, MJIOLIALH BojocOopa M
BeJMUMHEl IIOJ3EMHOTO CTOKa Gojee MOAPOOHO PAcCMOTPEHEl NpH
XapaxkTepUCTHKE OCHOBHBIX 3aKOHOMEPHOCTEH q)opMHpOBaHHﬂ HOA-
3eMHOTO CTOKA B IaBax 7, 8, 9.

Tras8a 4

KJACCH®UKAILLUS MNOA3EMHOI'O MUTAHUSA PEK

1. OcHoBHBle (akTOpsl (GOPMHUPOBAHWS NOA3EMHOTO MMWTAHUS PeK

Ananus u ofuas XapaKTepuCTHKa B3aXMMOCBA3SHU PEUHBIX M NOL-
3CMHBIX BOJ IIOKAa3bIBAIOT, UTO B H3YUYCHHH ITIOA3CMHOTO NUTAHHSA DEK
- pelraroliee 3HaYCHHE HMeEeT OnmpeaeJeHue SaKOHOMepHOCTeﬁ pexuma
NOA3€MHOTO CTOKa B PEKy Ha OCHOBE yueTa TUAPOTreOJOrHYECKHX
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ocobenHocTel peunoro GaccefiHa, YCJAOBHI T'HJAPaBJIHUECKOH CBA3YU
PeuHBbIX U NOA3EeMHEIX BOJ M WX peKuMa. ,

B ofmieii cxeMe GOpMUPOBAHUS PEUHOrO CTOKA MOYKHO BBHIZEJIHTH
JBa - OCHOBHBIX IIpoIlecca — IIOJ3eMHOe CTeKaHHe W MHUTaHHe pex
NOJ3€MHBIM CTOKOM, C OJHOH CTOPOHBI, [IOBEPXHOCTHOE CTEKAHHE I
IOCTYI/IEHHE [OBEPXHOCTHOTO (CK/IOHOBOTO) CTOKA B PYCJIO — C APY-
rofi. O6a- aTH Ipollecca B3aMOCBSI34HBL, M [0O3TOMY [Js1 UPaBHJIb-
HOTO yueTa BJHAHHA Da3/JIHYHBIX NPUPOAHBIX (akTOpOB Ha dopmu-
pOBaHHe MOJ3EMHOIO MUTAHUA PEK HeOOXOAHMa pa3jiefbHasd OLEHKa
BO3/leicTBUSl 3TUX (AKTOPOB HA YKa3aHHDBIE NIPOLECCHI.

l'upporeo/ioruyeckiue OCOOEHHOCTH pPEYHOTO 6GaccefdHa CBS3aHLI
B IIePBYIO OuY€pejb C ero IeoNOTHUYeCKHM CTPOEHHEM, KOTOpOe. OIlpe-

" genseT paclpocTpaHeHye B GaccefiHe BOZOBMEIAIONIUX [OPOJ Ha
"BOLOYIIOpax, TAe B YCJAOBHAX NOCTYIJICHHST aTMOC(hEpHBIX BOJ Uepes
MOpPOJbLl 30HBI a3panyi MOTYT (QOPMHPOBATLCSA MOA3EMHEIE BOMLL.
JIUTOMIOrHYECKHH COCTaB H CJAOMKEeHHe TOPHBIX MOPOJ OUpefesioT
YCJIOBHUS 3a/leTaHus MOJA3eMHBIX BOJ B HX CTOKa B BOAOHOCHBIX ILjIa-
CTax, a TaKXKe OKAa3blBalOT BJHAHHE Ha OOUIMHA PEXHUM IOA3EMHbIX
BOI. - i o
B 1o xe BpeMs (akTOp r'eOJOrHH HMeeT 3HaueHue B (HOpMHPO-
BaHUM IIOBEPXHOCTHOTO CTOKa Ha BOJocOope, ompexessisi BO3MOXK-
HOCTB IIOTEPh CTOKA HA MHQHUABTPAIHMIO. ,

Pexum moj3eMHBEIX BOJ, 2 CJelI0BAaTeNbHO, H NOA3EMHOI0 CTeKa-

HHSL W TOPOCTPAHCTBEHHbIE OCOGEHHOCTH (HOPMHUPOBAHUA IOBEPX-
HOCTHOTO CTOKa Ha BojocOope Hapsiy C TeoJOTHe# B 3HAUMTENBHON
MEpe - ONPEIessIOTCS ~ BO3AEHCTBHEM KIUMAaTHYECKHX q)aKTopos
ATMocepHble OCanKu, TEMIepaTypa BO3AyXa (U CBsi3aHHas ¢ Hefl
TeMnepaTtypa NOYBbI), BEJHUMHA CyMMapHOrO MCNApeHds B 3HaYH-
_ TeJIbHOH Mepe OonpejetsiioT NHUTaHHe U OajaHC MOA3EMHBIX BOJ,
BO00OpPa30BaHHe Ha IIOBEPXHOCTH BOLOCOOpa M -HOTEPU IOBEPX-
HOCTHOTO CTOKa Ha. HHmabTpanuo. K KIUMaTHuecKHM ¢akTopam
CJELYET OTHECTH U SBJIEHHE MHOTOJ€THEMEepPS3JbIX NOPOX, OKa3blBalo-
[I¥MX  BJAHSHHE HA MNOJN3€EMHBII CTOK B pEKH 30HE MHOTOJIETHeH
Mep3JIOTHI.

B mnpouecce tpanchopManud aTMOCGHEPHEIX OCAAKOB B IIOJ3EM-
HBlfi W TOBEPXHOCTHBIHl CTOK pellaiollee BJAHAHHE OKasblBaeT IOY-
BeHHBIH 1OKpOB. [HapoJormueckoe 3HaueHHe [OYBHI HauboJee
nonHo packpeito B paborax A. A. Pome {72] u M. H. JIbBoBHuYa
[64] u moxeT GbITh MOKa3aHO MpOCTEHIIMMH cXeMaMHu (puc. 14).

Ha cxemMax nmokasaHo, 4TO U3MeHeHHe COOTHOLIEHHH 3JE€MEHTOB
BOAHOTO GajaHCa ompefensaeTcs H3MeHeHHeM HHQUJILTPAIMOHHOHR U
BOJOYIePKHBAIOLIEeH CrocOOHOCTH 1OuBLL b B NpensiolKeHHBIX CcXe-
Max JIbBOBHY 3JIMMUHUPYET BJMAHHE HAa BOAHBIH Oa/aHC [IOYBEHHOTO

ot Paccyxmexm;{ NO CXeMaM JIOJIKHBI OBITb IIOJHOCTBIO OTHECEHBl K OLIEHKE
BJIHAIHUS TIOPOJ 30HBI aspauiu -Ha IHTAHHC MNOIA3EMHBIX BOJ, a HE TOJbKO II0Y-
BEHHOTO IIOKPOBA. - .
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cJod Ipyrux (akTopoB W MPHUHHUMaeT YCJIOBHs BHIIaJeHHs OCaiKOB
H HCNapseMOCTH OXHOPOAHBIMA.

PaccmatpuBas cxeMbl B OTHOLIGHMH [I0J3€MHOIO HHUTAHUS peK,
MOXKHO BHJETb, UTO IPH MPOUHMX YCAOBUSAX B peXHUMeE NMOA3IEMHOIO
CTOKa B peKy OyAyT HaOaonaThCs CJIeAYIOIIMe 32KOHOMEPHOCTH.

Ilpu yBenuueHHUH HHPUIBTPAUMOHHON H BOLOYIEp:KHUBAIOIIEH
CIIOCOGHOCTH IIOUBEL B NPSIMOM COOTHOLIEHMM, IPH MaJoM H 6OJb-
IIOM HX 3HAYEHHH, [HTaHHEe MOJ3E€MHBIX BOJ, a CJAeJOBaTeNbHO, W
TIO3€MHBIH CTOK B peKy OYAYT He3HAUHTEIbHBIMH: B IIEPBOM CJayuae
M3-32 MaJIOH BeJIHYHHBI NUTAHMS IOA3EMHEIX BOJ (HEGOJBIIOE KOJIH-
YECTBO BOJbI, NOCTYHHBIIEH B MOYBY, B 3HAUYUTEJBHBIX 00beMax

. |2
N 5 g 5

S pram i

S | S 2

3 , <

El /N 4 g 4

g : . P

1] 7 ",/_. E‘ '-/. ---- 3

X e, s 7

8 s S

™ ($) 1
a 0

HHguabImp. CrocobHocmse—s  Hugoursmp. cnocobHocrme —-
Bodoydeprc. crocobrocms —s =— Bodoydeparc. cnocobHocmes

Puc. 14. TlpunnunuaspHas cxeMa 3aBHCHMOCTH HOBEPXHOCTHOTO cToKa (/),
ucnapenun (2), HoA3eMHOTO. NHTaHHS pek (8) M -0BlEero PeuHoro
CTOKa (4) oT MH(HJIbTPALMOHHOR U BOJOYAEPKHEBAIOIIEH CNOCOGHOCTH
TIOYBEHHOrO MOKPOBA NPH COBMECTHOM HX mefictBuH (Mo M. U. JIbeoBuuy).

a — npsiMoe COOTHOMIEeHHe, 6 -~ o6paTHOe COOTHOUIERNe HHOUILTDAMMOHHON H BOLO-
YyAepxKUBalOUle# clOocoOGHOCTEH; 5 — ocakH.

<

yAep:KUBaeTcss B Hell W UclIapsieTcs); BO BTOPOM CJyyae — BCIE[-
CTBHE TOTO, 4YTQ- aTMocdepHass BoOJa, HMHTEHCHBHO I[IPOCAUHBAACH
B [OUBY, YAEDIKHBaeTCs [OCJAeJHeH, M JHINb He3HayuTeJbHas ee
4acTh MOXKET INOCTYNHTb Ha IMTaHHe NOA3eMHBIX BOJ (pHc. 14 a).

IIpu yBenuueHHH-MHOHUILTPAUHOHHONR CIOCOGHOCTH ¥ YMEHbIUe-
HMM BOJOYAEPXKUBAWOLIEH crnocobHocTH (pHc. 14 6) nuraHue wof-
3eMHBIX BOJ (MOA3€MHOe IHTaHHe pPEKH) pAacTeT JO MAaKCHMAJbHO
BO3MOXKHOHU BEJHYHHEIL.

OznHOBpEMEHHO C 3THM Ha CXeMaX TMOKAa3aHO H3MEeHeHHe IOBepX-
HOCTHOTO CTOKa B 3aBHCHMOCTH OT BOJHBIX CBOHCTB IIOYBHI U 3HA-
yeHde ee B (OPMHDPOBAHHH IIOBEPXHOCTHOT'O CTEKAHMS.

Y4er BOXHOTO pexkuMa IOYBEHHOIO TIOKPOBa. AJIs- pellarouiei
OLICHKH YCJIOBHH. TOA3eMHOTO IUTaHHUsT peK, KaK yKasblBanioCch BO BBe-
IeHHH, nMeeT DOJIbIIOe 3HAUEHHE.

6 3ak. M 56 ‘ 81



Bnusiaue pefdbeda HA YCJIOBHA [I03€MHOIO U IMOBEPXHOCTHOTO
CTeKaHWs BeCbMa MHOTOOOPasHO U B OOLIUX uepTax MOMKET ObITh
OIIEHEHO CJeXYIOIHM 00pPasoM.

PacuirenensocTs penbeda, IIyOMHA SDO3HOHHOTO Bpe3a M TIy-
crota THAporpadHueckodl CeTH IPH NPOUMX PABHBIX YCJOBHUSIX B 3HA-
YATe/NbHOH Mepe Olpeie]dAl0T APEHHPOBAHHGCTh BOJOHOCHBIX ILIA-
CTOB, THAPABJIHUECKHE YKJIOHBI, a CJAENOBATEJbHO, H PacXOABl MOJ-
3eMHBIX [OTOKOB, & TakXe AJAHHY NyTed (HIbTPAlHH [HOX3€MHBIX
BOL B MeXJypeuHnix MaccuBaX. Ocofoe 3HaueHHe /1A NHTaHUA
MOJI3EMHBIX BOJ UMeEIOT (GOpMBI MHKpopenbeda, co3faioliye ouard
OUTAHUS B 3aCYLLIHBBIX 06JacTsX, TAe TOJALKO U HPOUCXOJUT HH-
duAbTpalKOHHOE IIOCTYIIEHHE aTMOc(epHBIX BOA K MOX3€MHBIM.
Bce 570 onpenessieT pexUM NOA3EMHBIX BOL B LE/MOM U [0/I3€MHOTO
CTOKA B PEKy B OCOGEHHOCTH.

BuuaHue penbeda Ha NOBEPXHOCTHBIH CTOK CKa3blBAeTCH IV1aB-
HbIM O06pasoM He HENOCPEJCTBEHHO, a UYepe3 K/IMMAaTHUecKHe ¢ak-
TOpBI, B INEPBYIO Ouepenb ocajke M ucnapenune. Ocofoe 3HaueHHe
IpY 3TOM WMeeT BepTHKaJbHas IOSCHOCTb, B pPaBHOI Mepe oTpa-
K alOIAsCs HA PeKiMe MOJ3eMHOT0 U PeYHoro CTOKaA.

Penbed HACTOJNBKO CBSI3aH C TFEOJOTHYECKHM CTPOEHHEM MeCT-
HOCTH, UTO YACTO BBIAEAUTH BAUSHHE KaXKAOr0 U3 HHUX Ha IPUPOX-
Hble SIBJEHHUS fABJIAETCHA NMPAKTHUECKH HepaspelmuMoi 3amadedl.

BuousiHHe pacTHTENbLHOCTH HAa NOJA3eMHOE IHTaHHE PEKH JOJIKHO
paccMaTpuBaThCA B acleKTe (OpPMHUPOBaHMA pacxoja aTMocdepHbIX
BOJ Ha TpPaHCOMpAUHWI0O W YACTHYHO Ha 3aJepiKaHHe OCajKOB Kpo-
HaMU . AEPEBHEB M I[OBEPXHOCTHIO PAaCTHTEJLHOCTH. Y MEHDIIeHHE
IUTAHUS NOJA3EMHBIX BOJA H YBe/IHUeHHe IO0Tepb IIOBEPXHOCTHOrO
CTOKa Ha WHQHABTPAIMIO IPU 5TOM TPOHUCXOAAT BCAEJACTBHE HCCY-
menusi nouypei. Ocofoe sHayeHHE MMeeT ApPEeBecHas PacTHTENbHOCTD,
KOpHEBAsi CHCTeMa KOTOPOH IOBHIIIAET IIPOHHIAEMOCTb 30HBLI aspa-
nud A9 UHQIIIOKIMOHHOTO MHTAHUS MNOA3EMHBIX BOJ. B TO xe
BpeMsI eCyKIHs NMOA3EMHBIX BOJ JPEBECHOH PACTHUTENbHOCTBIO B M3-
' BECTHOH Mepe MOMKeT YMEHbIIATh MOA3EMHBIIl CTOK K peKe.

Brigenus cpenn npHpOJHBIX (AKTOPOB BOJHOIO PEKHMa PEUHBIX
0acceffHOB IJ1aBHBlE — KJIMMAT, . T€OJNOTHIO, pesased, NOUBBHI B PACTH-
Te/bHOCTb, 3HauYeHHe HMX B (DOPMHUDOBANMH MOX3EMHOTO THTAHHA
PEKH MOXKHO IOKa3aTh OOLIel cxeMoil puc. 15.

Bce BobijieneHHble (AaKTOPBEl OXHOBPEMEHHO OKa3bIBAIOT BJHSHHE -
Ha [OBEPXHOCTHYIO ¥ IIOJ3€MHYIO COCTaBJAIOLINE PEUHOro CTOKA..
Ilpu sToM ¥ OHH caMH Mexjay co00fl HaXOHATCS B TECHOH B3aUMO-
CBA3H M B3aUMOJECHCTBUH. :

Oco6eyrocTd  (HOPMUPOBAHUS IOBEPXHOCTHOT'O  (CKJIOHOBOIO)
CTOKA J10 TIOCTYIJICHHUS €T0 B PYCJO OKasBIBaIOT BJAHSHHE HA HON3EM-
HBIl CTOK, ONpENEeNsioT NONOJNHHTEJNbHOE NUTAHHE MOJ3eMHBIX BOZ
3a cueT MHQUALTPAUUOHHBIX MOTEPb. SHAUUTENBHO OOJbIIee BJUA-
H¥e HA HEIOCPEJCTBEHHOE [OCTYILIEHUE TOA3eMHOTO CTOKA B PYCJIO
(moz3eMHOe HMHTaHHEe pEKH) HMeeT CTOK MOBEPXHOCTHBIX BOJ B pyc-
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JlaX. B ycIOBHSIX THAPaB/IMUECKOH CBSI3H DEKHM C BOAOHOCHHIM IJIa-
CTOM DCXKHUM YPOBHA DYCJHOBEIX BOJL B IOJOBOAbe ¥ IABOZKHM 34
TIepHOJ, 0eperoBOro peryJUpoBaHHs MOXKET ONpeNesNsiTh KaK 3aKOHO-
MEPHOCTH TOJ3EMHOrO CTOKa B BOIOHOCHOM ILlacTe (HNOANOP MOJ-
3eMHBIX BOZ), TaK M NOCTYIJIEHHA MOA3EMHBIX BOJ B PYCJIO.

Bume ObIO pacCMOTPEHO BJHSIHHE Ha MOA3EMHOE MHTaHHE PEK
€CTEeCTBEHHBIX (hakTOpoB. Hapsiiy ¢ 3THM ¢ pasBHTHEM HapOJHOTO
XO031HCTBA BO3pacTaeT BO3MOJKHOCTb HAapYIIEGHHS peXHMa [0J3eM-
HBIX BOJ U PEUHOTO CTOKa NOJ BAUAHUEM XO3sHCTBEHHON AeATEeNb-
HOCTH, YTO MOXKET BLI3bIBATb HCKYCCTBEHHEIE HapYUIEHHS pexkHMa

Knrumam

leonoeun Penseg flowBer  Pacmumenstocmes

. - floBepxrHocnrery
flodzemuery crmoX /CK /70}/0/69&117 ) cmox
| 70dzemneii crmox 8 pycac . Cmor noBepxrocmusliz Eod
(nodsemroe numanue) 8 pycrax

06wt peywod
CImoK

Puc. 15. Bauguue npupomumix $akTopoB Ha MOJN3eMHOe NHTAHUE DeK
B o0med cxeme GOPMUPOBAHHS PEYHOTO CTOKA.

TIOA3E€MHOFO NUTAHUA peK. BiufHWE HCKYCCTBEHHBIX HapyLIeHUH
MHOT000PAa3HO, ¥ X ONHCAHHe IPEACTaB/AET cO60i 0co0yio 3a7aydy,.
KOTOPYIO aBTOp 3/1ecCh He cTaBHuT. [losToMy HuXKe NaloTCsi JHIIb
ofuIue 3aMedadus o 3TOH npobiaeme.

ITogseMHOe mUTaHHEe PeKH MOXKeT ObITH HapylIeHO M3MeHEHHeM
PeXHMa PeYHOTO CTOKA B YCJIOBHSIX CO3[aHMs BojoxpaHuaum,. Me-
KYCCTBEHHO€ peryJAHpOBaHHe YPOBHeH pPEeUYHHIX BOX B ITOM caydae
NPUBOJUT K M3MEHEHHIO INOANODA NOA3€MBIX BOJA. IIpH BRICOKHX
YPOBHSIX NOJ3eMHOe NUTAHHE PEKH MOXKeT NpeKpalnaThcs U GpopMH-
PYIOTCA TOJ3EMHEBIE IIOTEPH PEUHOr'o CTOKa Ha NUTaHHe MOA3e€MHBIX
Boa. HaoGopor, nonmKkeHue YpOBHSI DeKH, HAalDHMEP B HUKHEM
Obee BONOXPAHU/INIIL, MOXKET IPUBOAUTL K HHTeHCH(DHKALUM IOL-
3eMHOTO CTOKa B PeKy.
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B To e BpeMs Ha peXKMe IOX3€MHOTO MUTAHUSA PEKH MOTYT
CKa3bIBaThCsl HCKYCCTBEHHBIE BO3NEHCTBUs, CBSI3aHHEIC C YMEHbIe-
HHUEM 3aIacoB IOA3EMHBIX BOJ B CBA3H C HHTEHCUBHBEIM BOAOOTOO-
POM HX JJIfl CeNbCKOXO3sIHCTBEHHBIX NeJefl (A/d BOLOCHAGIKEHHUS,
FOPHBIY BONOOT/IMB IPH 3KCIJIyaTALHH MeCTOPOXKAEHHH M T. IL.).
B oTmenbHBIX cayyadx XO3sfiCTBEHHLIE MEPONIPHUATHS Ha BopocHope
NPUBOIAT K YCHJIEHHIO NOJ3€MHOr0 IHTAHHA PEKH 32 CUeT yBespue-
HHS 3aI1aCOB IIOA3€MHBLIX BOJ IPU YBeJIHUeHHH HHOHIBTPALHHE aTMO-
cdepHBIX BOJ Ha CeJbCKOXO3fHCTBEHHBIX MOJSX, NPH OPOILICHHH
U OOBOJHEHHU U T. J.

3akaHuuBas KpaTKuil 0630p CbaKTOpOB dhopMHPOBAHUS TOJ3EM-
_ HOTQ IHTaHHUA peK, HYXHO yKas3aTh, 4TO IpPH H3YUEHHH 3aKOHOMED-
HOCTEH 5TOr0 CJOMKHOIO IPOIECcCa B PAas3IWUYHBIX NPUPONHBIX yCJIO-
BUAX [ePBOH 3ajadeil sBJseTCS YCTAHOBUTH OCHOBHBIE H3 HUX,
OIpeesioule raBHble 0COOEHHOCTH BOL0OOMEHA PEKH U BOAOHOC-
HBIX IIJIaCTOB. '

Hrax, BenHuHHA MOA3€MHOTO CTOKa B PEKH SB/ISAETCS HHTETpasb-
HBIM KOJHYeCTBEHHBIM IIOKa3aTejeM BecbMa CJ0XKHOTO Iipolecca
" B3aHMOCBSI3H IIOJI3€MHBIX U PEYHBIX BOJ| KaK OJHOTO M3 OCHOBHBIX
3BEHBEB OOILIEr0 KPYroBOpOTa NPHPOAHBIX BOZ, M TOJBKO KOMILIEKC:
HBEIH THAPOJOrO-THAPOTENOTHUECKHH NONXOH K H3YUEHHI0 NOA3EM-
HOTO NHTAHHA DEeKU II03BONUT DPACKPHTE 3aKOHOMEDPHOCTH (hopMHU-
pOBaHYA €ro B 3aBHCHMOCTH OT. OTAENbHBIX NMPHPOAHLIX $aKTOPOB.

2. Tlapamerpbl NMOA3E€MHOr0 CTOKa

B uccieqoBaHUsiX [OJ3EMHOTO MHTaHUS PEK KOJHUECTBEHHbIE
- XapaKTEPUCTHKH MOA3EMHOTO CTOKA B OJHO WU TO K€ BPEMSs JOJXKHBL
OTpAXKAaTh €ro OCOOEHHOCTH KaK 3JeMeHTa GafaHCa I10J3EMHOI0
IIOTOK& W COCTABJAIONIEH PEUHOro CTOKAa BOAHOTO GajlaHCa PEYHOrO
facceifHa. To onpejpensieT 1eJIeco06pa3HOCTb HCHOJb30BAHHUS
B OIleHKe [OA3EMHOTO CTOKa B PEeKU. CJAeAVIOLIMX NapaMeTpoB.

Ofumiast BeJaWuMHA TOJ3EMHOTO CTOKA OIEHUBAETCH 00BEMOM
Boabl W, mpoTekalolleil B M0J3eMHOM IIOTOKE M IOCTYNAIOLIEll B BO-
IOTOKH (BOMOEMBI) 32 KakKoOf-JTH60 NpOMEXYTOK BpeMeHH. OGBbeM .
cTOKa. OGBIUHO BBIpAXKAETCA B KYOHYECKHX MeTpax HU/IN KyOHYeCKHX
KWJIOMeTpax 3a TOJ.

B BOAHOGANAHCOBBIX pacyeTax BeJHUMHA I[OA3EMHOTO CTOKa
B peyHoM OacceiiHe BBIpaxkKaeTcsd CI0eM A MM, PacCUMTHLIBAETCS IIO
ero o6beMy 3a 3aJlaHHLIE NepHOJ] BpeMeHH (KaK IPaBHJO, TOA) H
ofIell MIoNMaAl PeUyHoOro Bonoc6opa

Pacxodom momsemuoro croka (moToka) @ HasHBalOT 00BEM
BOJ/BI, IPOTeKalolllell B €MHHHIY- BpeMeHH depe3 IMOJHYIO MIOLafb
MOMEPEeYHOro CeueHUus BCefl MOPOABI, B KOTOPOH JBHUKETCS IOTOK.!

! Pacxo[ NOA3EMHOTO CTOKA HBJACTCS (UKTUBHOH XAPaKTEPHCTHKOH NIOTOKA,
TaK KaK JBIKEHHE BOJbl NPOHCXOJMT HE YePE3 BCE CEUCHHE NMOPOAEI, a TONBKO
yepes3 MOpbl W TPELLHHE], CBOGOAHBIE OT CBA32HHOH BOJBL. .
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Pacxon nast GOJBIIHX OOBEMOB BHIpaKAaeTcsa B M3/cek., A Masplx
(B 0COGEHHOCTH i1 POLHUKOB)— B JI/CEK.

B rupporeosiorud OpH OLEHKE MOJ3EMHOTO CTOKa W3 POJHUKA,.
CKBAXXHHBI BMECTO TeDMHHA «PacXOfl» NIMPOKO IPHMEHSETCS TepPMHH
<IEeOUT».

BennuuHy mom3eMHOro CTOKa, HAHMEHBIUYIO B TOAY, XapaKTepu-
3YIOT MUHUMAAbHOIM MOOYAEM NOO3EMHO20 CTOKA.

Ha Gonpmeit gactu tepputopun CCCP 3a MHHHMAJbHBIE MO-
IyJb TOJ3€MHOIO CTOKA MOXKeT ObiTb IPHHAT MUHUMAJBHBLA TPHA-
UATHIHEBHBIA MM CDEIHEMECSYHAs BENHYHHA MUHHMAJBHOTO ped-
HOTO CTOKa 32 Ka/eHAAPHBIH Mecdl, HPUBOLHMAs B I‘H/:Lponomqe-
CKHX eXXerojHHKaXx.

OjHaKO 3TH XapaKTepHCTHKH He BCerza CMYKAT O6BeKTHBHEIM
KpUTEepHeM MHHHMaJbHBIX 3HAUeHHH NOA3E€MHOTO CTOK4, TaK Kak
[PH UX ONpPEJENCHHH B BEJIHYHHY PEYHOTO CTOKA MOTYT BKJIOUATHCA
[OBEPXHOCTHLIE BOABI OT JOXKJEBHIX IIaBOAKOB MJH CTOK TaJbIX
BOJ TpH OTTeNensx B 3UMHHE nepuoi. [1o3TOMYy npu [AeTalbHBIX
HCCJEI0BAHUAX TOJ3EMHOI0 CTOKa OlpejlejieEle ero MHHHMAaJbHBIX.
MoAynell HeOBGXOAUMO NPOH3BOAUTL NIPH aHaju3e ruaporpados peu-
HOTO CTOKA C YUETOM BCeX 0cOGeHHOCTel GOPMUPOBAHHES NOJ3€MHOTO
MUTAHKUS PEKHd. B OTjeNbHBle TOAEl M LIS OTHEJIbHBIX PeUHBIX Oac-
CeffHOB NpH OTCYTCTBHM TNPOROJIKHTENbHOH U YCTOHUMBOH MeXKeHW
MHHHMAJIBHBI MOIY/b LeNecoo6pa3HO PacCUMThIBATh KaK CPEIHION-
BEJIHYHHY PEYHOTO CTOKA 3a OT/HesbHblE IPOMEKYTKU B MEPHOJ HHU3-
KOrO CTOKa, B KOTOpble Ha peYyHOH CTOK BJIHSHHE NOXKAEBEIX ma-
BOJKOB U OTTenesed Oyner HauMmeHbpWimM. Hcnosmp3oBaHue - ms
XapaKTePUCTHKU BaWMEHBIIEro IOA3€MHOTO CTOKAa MHOTOJETHHX.
3HAYEHHH MHHHMaJbHOTO MOARYJs HPHIAET €ro - OleHKe 6onbmvxo»
HaJleXKHOCTb.

Omnpenenesye MHHUMAaJbHBIX MOXYJEH MOZ3EMHOTO CTOKa Hau-
fosee CJAOKHO AN peK, rie HaGII0LaIoTCs NepeMep3aHue M HaJjej-
Hele sgpiaendsi (Bocroynas Cubuppb, 3abailikajibe, CeBepo Bocrox:
CCCP).

s kapt nmopsemuoro croka CCCP [42] 6O OPUHATO MHHH-
MaJbHBIH MOAYJAb IIOA3€MHOTO CTOKa pPacCYUTHIBATL NO CpPeAHeMY
pacxony peKH 3a TMepHoJ OT HauajJa Iepexofa ee Ha IOJ3eMHOe
nuTauue (OT Hayajga JEefOoCTaBa) A0 MOMEHTa TpeKpallleHHsA ped-
HOro croxa. O6OCHOBAHHEM TAKOTO DEIIeHHs CAYXKHJI TOT (PakT, uTo-
rupporpad pPEKH 4YETKO OTpazkaeT B 3TOT IEePHON TEepPeXOh Ha
IUTaHKEe PEKU 3a CueT MOJ3EMHOTO CTEKaHHs, a SBJEHHE Halejo-
o6pa3oBaHus [IOKA3BIBAET CYHIECTBOBAHHE [IOJ3€MHOrO CTOKAa B pey-
HOM Oaccefiie B 3UMHHH nepuod. bojee o6beKTHBHOH OIEHKOR Hau~
MEHBILETO NMOA3EMHOTO CTOKZ IJf TAaKHX OOBEMOB SIBNAETCA pacyer
MHUHHMAJbHBIX MOAYyJeHd 10 BeJUUUHE 3UMHEro Hajgenoobpaso-
BaHusA B OaccefiHe WM IO BeJMYHHE HAJEJHOTO CTOKa B JIeT-
Hufl mepuof. OZHAKO OTCYTCTBUE KOJIHYECTBEHHBIX XapaKTepHCTHK

85



Ha/Jlenoo00pa3oBaHUsA M HaJeJHOrO CTOKAa B PErHOoHaNBHOM achoekTe
He [O03BOJSAET H B HaCTOodlllee BpeMsl IONYUIUTh KETAaeMOe penieHHE,

Pacyer ofecneuyeHHOCTH BEJNMYHNH MUHHMAJBHBIX MOAYJIEH MNOA-
3eMHOTO CTOKa B DEKH, HMeloillHe MHOTOJETHHE PSAbl HAOMIOLEHHH,
_TIOKasblBaeT, 4T0 mja Gojpineir gactu tepputopurn CCCP sror
flapaMeTp XapakKTepH3yeT TOA3eMHBIA CTOK BBICOKOH ofecneyen-
HOCTH, J0 90—95%. ’

st XapakTePHCTHKH TIOJ3eMHBIX IIOTOKOB YACTO HCIHOJB3YIOT
BEJHYUHY e0UAULH020 pacx00a Gey— PACXOJ BOABI, MPHXOMSILUHCS
Ha eJMHHIY LUMPHHBI [IOTOKAa., DTOT NapaMeTp NOJIy4aeTcs HPU pac-
yeTax pacxofa IO AAHHBIM HaG/IIOAEHUHA 3a YPOBHEM IOA3EMHLIX
BOJ, MO CTBOPY CKBAaXKHH, HANPABJICHHOMY MO TEUYEHHIO IOJ3EMHOTrO
IOTOXKA. ‘

J15 cpaBHMTE/TbHOH ONEHKH IOA3EMHOTO CTOKa B PasjiuyHbIX
PeUHbIX OacceflHAX CJAYXHUT THapaMeTp — MOOYAbt HOO3EMHO20
CT0KQ §—cpejgHee KOJHYECTBO. (PACXOX) MOA3EMHBIX BOX, CTEKAI-
liee B eIMHHUILY BpEMCHH ¢ €AMHHIIE IJIOMaAu BojocOopa, BhIpaKeH-
HBIA B J1/ceK, KM? UM M3/ceK. Kum2.

B pacuerax Mopy/asa B GOJBIIMHCTBE CJAydYaeR HCIOIB3YIOT BelH-
gUHY ILIOLIAJW IOBEPXHOCTHOTO BOZOC60Opa, YCJAOBHO [AOMyCKas
PAaBEHCTBO ee ¢ IJOL{aJbI0 pacupOCTpaHeHHs BOLOHOCHOIO IJIACTa.
IlpaBUABLHOCTD TAKOTO, JOMYIIEHUS JOJ2KHA 06OCHOBBIBATHCSA THIPO-
T€OJOTHYECKUMU HRAHHBIMH, U B OOLIeM cjlydae MOAYJb IOA3EMHOr0
CTOKa CJIeAyeT OIpenessTh IJs IJIOLIAAM KH3yuyaeMOTO BOLOHOCHOTO

' IJ1acTta — 10JI3€MHOro Bofoc6opa peuynoro facceiina.

B rugporeosorny Ipu ONEHKE eCTEeCTBEHHBIX DECypPCOB MOA3EM-
HBIX BOJ IJIST XapaKTEPUCTUKY TOJ3E€MHOTC CTOKa C yueTOM MOIIHO-
CTH BOAOHOCHOTO ILIACTa BBEIEHO NOHSTHE «YANbHBIH MOAYJb» OJ-
3eMHOTO CTOKa @yg, KOTOPHIH NOKAa3bBaeT Ppacxoj BOILOHOCHOTO
[J14acTa B €IUHUILY BPEMEHH «HA eTUHHIy €ro eMKOC¢TH». Pusmue-
CKHH CMBICJ 3TOTO TNapaMeTpa fCeH U3 (OPMYJBl, INpeAIoXKeHHOH
JJI5 ero pacuera:

. Q-103 L Q-103
36586 400 (£ - 0,001%) 36586400V

Tyx afcex. km3, . (10)

TAe F— mionuiafpr BOJOHOCHOTO IJIacTa B KM?, A —ero cpejpHsd
MOIIHOCTb B M; V — ero o6mem B KM>.

BenuuuHa NOA3€MHOTO CTOKA IO OTHOLIEHHIO K aTMoc(epHBIM
.ocajkaM H OOLIeMy pEYHOMY CTOKY COOTBETCTBEHHO XapaKTepH-
3yercs KoahuiMeETaMU IOJ3e€MHOTO CTOKA W IIOJA3EMHOrO HHTa-
HHS DEK. '

Koaghuyuenr nodzemuozo croka on 10 aHajoruu ¢ kKo3dhdunu-
“€HTOM CTOKAa B THAPOJIOTHH TIpeJcTaBiseT coO0H OTHOLIeHHe BeJH-
YUEB NOA3E€MHOTO CTOKAa K BeJMUYHHE BHINaBIIMX Ha IUIOUWLAAL HUTA-
HUA BOJOHOCHOTO IJACTAa OCAJKOB 34 TOT K€ NMEPHOJ H BHIpaKaercd
‘B [POLEHTAaxX WM AOJAX equHunsl. B rumporeosoruu 31oT Koadou-
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IIMeHT paccMaTpHBaeTcs KaK OJHA W3 CaMbiX BAXKHBIX BOAHOGaaH-
COBBIX XapaKTepUCTHK, TOKa3kIBalolIas, KAaKOA H0JIed aTMOC(HEepHBIX
ocankos cHOpMHPOBAaH MOX3eMHEIA cTOK. [{/s paffoHOB, Tle B NHTa-
HUH TOA3E€MHBIX BOJ NPHHHMAeT y4acTHe KOHJIEHCAUHUsI, MOCJAENHsT
VUHTBIBAETCS IPH pacyeTax KO3P(HIUEHTOB NOJ3EMHOT0 CTOKAa HO-
[IOJHUTEJNBbHO K ocankaM. KosdhuuuenT noA3eMHOTO CTOKa ABJSETCSE
CYILIeCTBEHHO BayKHOH XaPaKTeDUCTHKOH 30HBI a’paliH¥ U ee BOJ-
HOro. 0ajlaHca W OTpaxaeT OCOOeHHOCTH TpaHchOpMaluH OC&ILKOB
B HOJI3€MHEIH CTOK. v

YUHTBIBAA -~ €CTECTBEHHYIO  3aperyJHpOBaHHOCTh 110136 MHOT O
CTOKAa F BO3MOXKHOCTH MEPeXONSIIIUX W3 Iojia B IOJl 3aMacoB IOf-
3eMHBIX BOJ], NpaBUJbHee pacueTel KOI(P(QHUIMEHTOB MOL3EMHOTO

CTOKA MPOM3BOJUTh 3a MHOTOJIETHHI IEPHOL.

‘ Ecan B (GopMHPOBAaHHM HOA3EMHOIO CTOKa, KpoMe aTmocdep-
HBIX BOZA (OCajJKH W KOHIEHCAuus), NPHHUMAIOT ydyacTHe, Kak, Ha-
npumep, B Cpenne#l A3iu, BO3BpaTHEE BOABI MPH OPOLIEHHAN U TPaH-
3UTHBIH MOA3€MHBIH CTOK C COCeHMX GacelHOB, a Takxke IMyOHHHOe:
IUTaHUE HATNOPHBIX BOA U T. H., TO K03)(DHUUUEHT TOA3EMHOTO CTOKA
Gyner Gosiblle €AUHUIBL. B 3THX cayuasx AJIA XapaKTepUCTHKH CO-:
OTHOILIEHUS] BEJMYMH [OJ3€MHOTO CTOKa M TOJHOH BeJHYMHBI THUTAa-
HUs BOJOHOCHOTO IIacTa CJefyeT BBEeCTH IOHsITHe O0lero kKosd-
(bunenTa IOA3eMHOTO CTOKA.

O6wuii koagpuyuent nod3emHo20 cTOKA X oy — OTHOIIIEHHE BETU-
YHHBI TIOA3€MHOTO CTOKA K BeJIHYKHE [IOJHOTO IHUTAHUS BOLOHOCHOIO:
TLJIaCTa; BEIPAXKAETCS B NPONEHTAX HJIHM JOASAX €AMHHUUBL

Koagppuyuenr nodsemrozo nuranus pexi kpg BEIPAXKAET COOT<
HOIIeHHe MOJ3EMHOTIO CTOKa, MOCTYHAIOUIero B peKy, H ofuleif Beau-
YHHBl €€ CTOKa (B MPONEHTaX WJIH AOJAX €IUHHIBI). DTO COOTHOIIE-
HUE [OKA3BIBAET CTeNeHb yYacTUs IOJ3eMHBIX BOJA B (OPMHPOBAHHU
PEUYHOro CTOKA, a CJAENOBATENbHO, SABISETCS KOJIHYECTBEHHLIM [OKA-
3aTesieM B3aUMOCBSI3H peUHHIX M NoA3eMHHX Bol. Kosdpouuuenr
MOJA3EMHOIO NUTAHHS HOJXKEH CHAYRUTb OOBEKTHBHHIM OCHOBAHHEM.
JIA KJIaccU(HUKalNK PeK II0 BeJHYHMHE NOJ3EeMHOTO NUTaHHL.

s XxapakTepUCTHKM MHOTOJIETHEH H3MEHYHBOCTH M OIpesese--
HAsi 06eCHeuyeHHOCTH II0JI3€MHOTO MHTAHHSl PEK B OIEHKe MOJI3eM-
HOT'O CTOKa HEOOXONHUMO HCIOJNb30BATh H3BECTHBIE CTATHCTHUECKHeE:
napaMeTpu — koapuyuenr eapuauyuu C, U KO3pPuytent acum-
merpur Cs, KOTOpPHIE ONPEIeNSdIOTCsS IPU CTATHCTHUECKOH 06paboTke-
pANOB HaOG/JIOLEHHH 3a TOJ3eMHBIM CTOKOM B PeKy, BBIIOJHAEMOI
[0 aHAJOTHU ¢ 00pabGOoTKOH JaHHBIX O PEUHOM CTOKE,

3. Tunbl MOA3€MHOI0 NHUTAHUSA PeEK

OcHoBoi#t [IPpaBUJABHOIO U3YUCHHUST K OLCHKH NOA3EMHOIr0 MHUTAHUA
PE€K B pa3JHUUYHBIX CpI/ISI/IKO-I‘EOI‘pa(bI/II{ECKI/IX YCJIOBUSIX SABJACTCS YeT-
KOe npencTaBJ/ieHHe O BO3MOXKHBIX NYTAX MOCTYIVIEHHS IOI3EMHBLIX
BOA B PCKH HN3 DpPa3JHUHbIX HCTOYHHUKOB, O 3aKOHOMEPHOCTAX
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,CxeMa noapasjaciedns MnoA3eMHbIX BOJA N0 YCJIOBUSAM MOJA3EMHOro CTOKa

anporeonornqecxaﬂ XapaKTepucTuKa CKOTLIEHUH TOA3EMHBIX .BOI,

30H4 TOJ3EMHOIO
~ CTOKa

MOSIC. CKOTNEHUH ITOJ3€ MHBIX
BOJ,

TAIl ITOA3€MHbBIX B/O,ZI

30Ha aKTHBHOTO CTOKa

Bona 3aMeIJIeHHOro
CTOKAa

30Ha OTHOCUTEJLHOIO
34CTOst ’

[Tosic I—aspauuy  (IOUBEHHBIX
BOJ U BepPXOBOJKH), MW TO-
siC  HEYCTOHYHMBOTO HAaCHIIE-
Hus - (HosC HHGHILTPALIH)

ITosic I — rpyHTOBBIX BOJ, HJH
[OSIC  YCTOHUMBOrO  HACHIILE-
HHSL. TOPOJ CBOGOIHBIMH HJIH
MeCTHBIMH  HANOPHEIMH  BO-
navu (mosic (UALTPAINN)

Ilosc 111 — apTesumanckux BOJ,

HJIM TIOSIC MOJIHOI'O HaChIUIEeHUss”

NYCTOT HOPOJ, YCTOHYHBO Ha-
[OPHBIMH BOA2MH

[Mosic IV — rayGokux apTe3naH-
CKHX BOJ,

IMosic V — rMIyGHHHEBIX BOJ

[TouBeHHBlE BOABI H Bep-
X0BOJKA

pyHTOBHIE BOAB

Apresnanckue (HamopHEle
BOJHI) :

To xe

JKunpHEle  BOCXOZSAIIHE
Bonel (mo B. M. Bep-
HaJICKOMY)




Ta6aunma 10

B peku (mojsemHble BOAb cepbl ApeHupoBamus), no M. II. Pacmonosy

I‘H,Iponomqecxoe noapasneJieHue NOA3EMHBIX BOJX H
NOA3EMHOr0 CTOKa B PEKH

Bepruxanrsag 3o0Ha

BUJ TOA3EMHEIX BOX WJAH TOpPHU-

30HTOB ctheps! IPEHHPOBAHUS

IOBEPXHOCTHEHIMH BOJLOTOKAMH
W BOLOEMaMH

BHI NOJA3EMHOr0O CTOKa
B NMOBEPXHOCTHBIE
BOJOTOKH

KAUMATHYECKOro
BO3JeiCcTBUA

TopusoHT nNOUBEHHBIX BOA HJH
HeyCTOHUHBOTO yBJaXKHeHHSs
T'opH30HT NOANOYBEHHBIH HJH
NOCTOSIHHOTO HEeAOCTATOUHOrd

yBJaxKHeHHSs

T'opH30HT KaNUAJISAPHOrO 3Bna-
KHEHHA

Bepxuune TrpyHTOBblE BOJXBI —
rpaBHTAallMOHHEIE BOABI Ha Iep-
BOM OT IOBEPXHOCTH BOJIO-
ynope

T'ny6oxue rpyHTOBLIE BOLBl —
cBoGOJHBIE H C MECTHBIMH

HanopaMu BOIBL, 3ajerarumue -

HHKEe TNepBOll BOJOYNOPHOM
KDOBJIH, BBillle HJIH HA YPOBHE
MECTHEIX 6a3HCOB 9PO3HH

OTKpBITHE  apTe3uaHCcKHe
JIBI — YCTOHYHBO HanopHBIEe
BOJIbl, HEMOCPEACTBEHHO [pe-
HHpYeMble TI0BEPXHOCTHLIMHU
BOLOTOKAMH H BOLOEMaMH

3akpeITHIE  apTe3UAHCKHE BO-
LBl — YCTOWYHBO HANOPHLIE BO-
[bl, pasrpyxaroliuecs B INO-
BEPXHOCTHBIE BOLOTOKH H BO-
NOeMBbl uepe3 CONpSIXKeHHbIe
¢ HHMH TOPHSOHTH MNOA3EM-
HBIX BOJ WJM MO TEKTOHHYe-
CKHM TpeLiHHaM '

Boarsl CHABHO  OCJA0JEHHOrO
BOZOOOMEHA C 3€MHOf OBEpX-
HOCTbIO :

BO-

BHyTpunouseHHblil cTOK

Bepxuuft rpyHTOBBIH CTOK

I'nyGoxu#i rpyHTOBBI CTOK

OTKpHITHIH apTe3naHCKuH
CTOK

3axpHITBIH apTe3naHCKui
CTOK

Jlokanpkni, upe3BblyafiHO
peIKMH  BOCXOJSIIHA
CTOK B PEKH H ' 03epa,
TIPeUMYUEeCTBEHHO  TI0
TEKTOHHYECKHM DasJio-
MaM ) :

Iny6uHa BHYTPHIOLO-
- BOTO (MHTEHCHBHOTO)
BO3JeHCTBUSA

Fay6uHa MHOTOJETHEro
(ocmabneHHOro0) BO3-
NeHCTBUS

I'ny6una BexoBOro
(cnaboro) BO3AeHCT-
BUSA

Fay6uHa  OTHOCHTE/b-
HOTO OTCYTCTBHS BO3-
LeHCTBHA
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(AMHaM¥Ke) TOI3EMHOrO CTOKA B DEKH, o6o6meHHb1x B BHJE K/JacCH-
(¥KauMy NOJA3E€MHOTO MATAHHUA PEK.

Hnst Bplie/ieHus HCTOYHUKOB . IOA3EMHOT0 IHTAHUSA peK MOMKET
CAYKUTh CXeMa IOApa3fefeHdus NMOA3EMHBIX BOJ [10 YCJIOBHSM IIOM-
3eMHOTO CTOKa B DeKH (IOJ3eMHBIX BOAL cdepbl IpeHHPOBaHus),
npengoxennaa M. I1. Pacnonosnim (ta6a. 10).

OTnenbHBIM THIIAM  TIOJ3€MHBIX BOJ, PacCMOTPEHHBIM 0oJjee fe-
TaJbHO B Hadase TVIaBbl 2, aBTOD JaeT clelylollHe ofllfe XapakTe-
PHCTHKH.

Ilousennbie 60061 1 8epx0800Ka. Boapl NaHHOTO THIlA XapakTe-
pusyIoTes GOMBLIOH NMHAMHYHOCTBIO, K KOJHMUECTBO BOABI, HAaXO.s-
eiics B 30He a’paly, NOJABEPKEHO Pe3KNM H3MEHEHUAM (IIOHOJ-
HEeHHe — IPOCAYUBAHUE - M KOHJEHCALlUs, DPACXOX — UCIapeHHe K
‘TpaHCcnHpauud, a TakKe TNPOCAUHBaHHe B HHXKesJeXalhe TropH-
30HTH). [louBEHHBIE BOIBI TONBKO NEPUOJHYECKH MOIYT GBITH Ipa-
BUTALIMOHHBIMU (B IEPHOA MHOJHOrO HACLIIEHHS TIOUBBL 3@
CUET MHTEHCHBHOTO NPOCAYHBAHUS aTMOCQ)eprIx OCafKOB H TalblX
BOZL). -

Ha orHocuTenpHBIX BOmOyHmOpax B 30HE pacnpOCTpaHeHm BOA
3TOTO THIIA MOXKeT HMEThb MeCTO IE€PUOJUUeCKHMH TOA3eMHEIH CTOK
(mouBeHHBIH #ay rpyHTOBLIl). O6gacTh NHTAHUA BOJOHOCHBIX IJIa-
CTOB MOYBEHHBIX BOJX H BEPXOBOJAKH COBIajgaerT ¢ 00JacTAMH €ro
pacnpocTpaHeHus. ’

I'pyrroseie 8odot. Tlo ycJ0BHIM 3aJleraHusl U PasTPy3KH B PexH
BHIIESAIOTCS GepxHue 2pyHTosvie 600b. — NOCTOSIHHBIE [OJ3€MHbIE
BOJBI HA MEPBOM OT IOBEPXHOCTH 3eMJ¥ BOJOYIOpPe, HA YPOBHE HJIH
BBIIE MeCTHOTO 3DO3HOHHOIO Bpe3a. B NyCTHIHHEBIX 00.1aCTAX, TIe
rugporpaduueckas CeTb OOGBLIYHO pefika U IIOBEPXHOCTHEHIE - TIOTOKH,
KaK IIpaBU0, OTCYTCTBYIOT, BEpXHKE TPYHTOBLIE BOABEI MOTYT Haxo-
MUTHCST U HHUXKe COBpeMeHHOro -Bpesa, O6sacTb NHTaHUSA BEPXHHUX
TPYHTOBLIX BOJ, COBIIajaeT ¢ 06JacTbi0 HX DaCHpoCTpaHeHus, U
JUHaMHKa DEXHMa 3THX BOJ, Kak IPABH/IO, OTPa’KaeT CE30HHHIE
H3MeHeHHs TCHIPOMETeOPOJOTHIECKHX (aKTopoB. B  3acyunnBbX
pafioHAX CTOK WX B peKH 4acTO HOCHUT Ce30HHBIH XapakTep BCJeA-
CTBHE ONYCKaHHS I[IOBEPXHOCTH 'IIOJ3€MHBIX BOJ HHXKE ADEHHPYIO-
IETO 9PO3HOHHOTO Bpe3a.

JL7ist BepXHUX TPYHTOBHIX BOJ C/IeAYeT BbIASNUTH OTZEJBHO QA0
suaavHole epynTO8ble 800bl, PA3BUTHIE B COBPEMEHHBIX U JDEBHUX
AJNIOBUATBHBIX OTJOKEHHAX DEUYHBIX AOAHMH. B IUTAaHUM pek 3TH
BOJEI HMEIOT OFPOMHOE 3HayeHue, TPaucQOpMUpPYA B CBOEM MOTOKE
BOJbl OCHOBHBIX BOJOHOCHHIX ropu3oHToB. O61acTb pacrpocTpane-
HUA AJTIOBHAJbHBEIX BOJ B OOJBIIMHCTBE CJAydaeB ABJSETCH 30HOH
pPa3BUTHA GEPEroBOro peryaupoBaHHUs.

T'ay6okue epynrosvie 800bl. B oTaMuYMEe OT BEPXHHX TPYHTOBBIX
BOJ, 3aJ€raloT Ha BTOpoM u 6oJiee IMIy6OKOM OT IIOBEPXHOCTH BOJO-
yropax. O6macTb nUTaHUA 3TUX BOJ OOLIYHO MeHbllIe IVIOWALU pac-
NPOCTpAHEHUsl, W PEeXUM HX OTpaxKaeT B OOJLIIMHCTBE CJIYdaes
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MHOTOJIETHHE LHUKAB KAHMaTHUeckKoro Bosfielicrusa. OcobenHocTu
pa3BUTHs TMyOOKHX TPYHTOBBIX BOJA U4CTO CBSI3aHHI C XdpPaKTepPOM
H pacrnpocTpaHeHHeM TeO0JOTHYeCKHX CTPYKTyp. [liomans pacnpo-
CTpaHEeHHs 3THX BOJ YacTO 3HAYHUTENBHO GOJbIE TIOBEPXHOCTH BOJIO-
cOOpOB MajbiX PEK, HO IPAHHMLbLL UX MOA3EMHBIX BOLOCGOPOB COB-
nagaimoT ¢ MOBEPXHOCTHEIMU BOALOCGOpaMH KPYIHBIX PEK.

Apresuarckue (Hanopusie) 600bl. YCHIOBHA Pas3BHUTHS HANOPOB
B BOJOHOCHBIX MJ1aCTax U XapakTep CBA3U HANOPHBIX BOJ C peKaMH
ONpeneNsoT OCOOEHHOCTH HAIOPHOTO IIOJ3eMHOI0 NHTAHHS pex,
paccMOTpeHHble HHXKE.

Haubomee coBpeMeHHas KaacCU(GUKalMsA MOA3EMHOTO MHTAHUA
pek npepigoxena B. V. Kynenmunsim B 1965 r. [41]. Ora xnaccudu-
Kanusi He TpeCyeT PEeBU3HH, HO, C HallleH TOUKH .3PEHHS], MOKET ObITh
JIETANU3HPOBaHA K HECKOJBKO YTOUHEHA B OTHOINEHUU y4YeTa Xapak-
Tepa CTOKa M3 OTAEJIbHbIX KHCTOUYHHKOB. M JHHHAMHKH [OJ3eMHOIG
CTOKa B peKy. Huke faercs onucaHne CXeMBl KaacCUu(URAIUU MOA-
3E€MHOTO MUTAHUS PeK C MpeJOKeHHBIMH YTOYHEHHIMH.

IlonsemMHOe MUTaHHe pPEK NDUHATO PasiessaThb Ha OBA OCHOBHBIX
kiaacca: [ —rpyutosoe u II — apresuanckoe.

[lpu. BblOe/eHHM ABYX OCHOBHBIX KJIACCOB HE HAXOIHUT IIOJHOTO
oTpayKeHusi yyacTHe B (OPMHPOBAHHU PEYHOrO CTOKA MOUBEHHOTC
croka. OfHAKO, YUUTHIBAS CE30HHBIH XapakTep TAaKOT0 NUTAHUS U
BCErja TMONYHHEHHYIO €ro posb, NPEACTABAALTCSA IE1ecO00PasHbIM
OCTAaBHTb MOYBEHHBIH CTOK B pasjese CE30HHOTO TPYHTOBOTO
HUTAHUS.

B kjacce TpPYHTOBOTO NHUTAHUS BHAEAIIOTCS [BA OCHOB-
HbIX BHO4. CE30HHOEC H INOCTOAHOE.

Ce3onHoe epyHTOBOE NUTAHIE OCYILECTBJSETCS MOA3EMHBIMU BO-
NaMH THIIa BEPXOBOJKH, Pa3BHBalOLIelicsl B NOUBE W B TOPHBIX IIOPO-
[ax, 3a/eralllix HA TOBEPXHOCTH OTAE/NLHHX IJIACTOB, 00janaio-
MHUX MEHbIIEH HHDUABTPALHOHHOH crocoGHOCTEIO. B ce3onnoe rpyH-
TOBOE TUTaHWHE BKIIOYAETCs MOCTYIUIEHHE B PEKY BOJ TMEPHOAHYECKH
JeHCTBYIOLIHX KapCTOBBIX ¥ APYTHX POJHHUKOB, a TakKKe B 00JaCTAX
BEYHOH Mep3JIOTBl CTOK HAAMEP3JOTHBIX BOJ HEATENBHOrO CJIOSI U
Hajgefell, 06pa3oBAHHBIX II0J3eMHBIMH BOJAMH, B TEIJIOE BPEMS
roja. B mociemHem cayyae siBJAeHHe Hajseqo00pasoBaHust W Hajel-
HOTO. CTOKA MPUBOAUT K HAaJeHOMY DEryJHpOBAHUIO MOJ3EMHOIG
CTOKa B PEKH.

OcuoBHEIM (haKTOpPOM, ONPERENMIONMM AMHAMHKY CE30HHOIC
PPYHTOBOTO CTOKA B pEeKH paHOHOB BEUYHOH Mep3JiOThl, SIBJSETCH
Ce30HHOE paclpejeseHne TeMIepaTyp Bo3Ayxa. 1103ToMy 3Ty pas-
HOBH/JHOCTb IOZ3€MHOT0 NHTAHHS KyHelHH OpeljaraeT HasblBaTb
«MEp3/TOTHBIM THIIOM. ‘

Jlnsi paltoHOB MOJIONOTO BYJKAHH3Ma CE30HHOE TPYHTOBOE IHTa-
HHE MOKET OCYIIECTB/ATHCA BOXAMH DPBIXIOOT/IONKEHHBIX MOKPOBOB:
BYJIKaHWYECKHUX COODYZKEHUH B NMepPHOJ UHTEHCHBHOTO YBJIAXHEHHS,
a Tak)ke MepUOAMYECKH H3JHBAaIOUIMMHUCS BogaMu reiizepos. K atomy
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2Ke BHIY TPYHTOBOT'O: IMTAHHS HEOOXOIMMO OTHECTH U IepHOIU-
yecKoe IMOCTYIIEHHE FPYHTOBBIX BOJ IOCTOAHHBIX BOJOHOCHBIX IO-
PH3OHTOB; IHTaHUHE PeK M3 HHUX INPEKpallaercs IpH OINYCKaHUH
NOBEPXHOCTH TPYHTOBHIX BOJ HUXKE SPOSUOHHOTO Bpe3a pycia (3a-
CYUILIHBBIE 06/1aCTH).

HccnepoBanus BJAHAHHA OOJOT Ha PEUHOH CTOK II0KA3BIBAIOT,
4TO NUTAHHE DPEK OOJOTHBIMH BONAMH BEPXOBBIX 0OJOT MOMKHO OLITH
OTHECEHO K CC30HHOMY TPYHTOBOMY NMUTAHHUIO.

B oTHOmIEHMM NOCTYIJIEHHS B pEKU BOX C HHUBUHHBIX Godor
BONpPOC He TpebyeT OO0BACHEHHA. B 3TOM ciayuae CaMH GONOTHBIE
BOABL (POPMHUPYIOTCA MOA3EMHBIM CTOKOM K3 BOJOHOCHBIX IJIACTOB,
PasBUTBIX Ha CyX0J40JaX, U B HHU3HHHBEIX O00JOTaX IPOHCXOAUT
TOJIBKO TpaHChOpMauHa 3TOr0 CTOKA Ha IIYyTH K peKe (IJIaBHBIM
o6pasom moTepu Ha Hcnapenue). [locTosHHOE NOA3eMHOE NMHTAHHE
pexu B 6accefHaxX ¢ HU3HHHBIMU 6os0TaMu GOPMHDPYETCA TPYHTOBBIM
CTOKOM.

Ce3oHHBI XapakTep INOCTYIJIEHHS OOJOTHBIX BOJ C BEPXOBBEIX
00JIOT B PeKy BLIT€KaeT 3 aHAJIH3a YCJIOBI/IPI CTeKaHHs BOABI B §O-
JIOTHBIX MaccuBax {42]. _

Crekanue BOABI Ha 00/0Tax MPOMCXOIUT B OTHOCHTENbLHO He-
6OJIBIIOM MO MOUIHOCTH AEATEIbHOM TOPH30HTe TOPGhSHOH 3aleiXH,
B pPAasJHYHBIX OGOJOTHBIX JaHAumapTax uaMeHswoomemcs ot 10 1o
60 cm, ¢ xoadpduuuentoM - puabrpanun 10—10-2 cum/cex. bBogee
HUZKHEE c/10H TOpGhAHON 3a/eXd NpencTaB/]seT cOO0H HHePTHBIH
ropusoHT ¢ Ko3dduuuentom puabTpamuu 10-3—10-5 cm/ cex., B KO-
TOPOM TIPaKTHYECKH BCS BJara HaXOAUTCA B CBA3AHHOM COCTOSHUH.

TToaTomy U3 TOpPAHOH 3ajleKK B PEKY MOKET MOCTYIATh TOJIBKO

~cBOOOJHAS BJlara, aKKyMyJHDPOBaHHAA B A€ATENbHOM CJIoe B TI€PH-

OJibl HHTEHCHBHOTO MOCTYMJCHHA TaablX H J0XK/1eBblX BOA. Ilpn mepe-
X0zie YpoBHA GOJOTHBEIX BOJ B Ipele/bl HHePTHOro TOPH30HTA CTOK
¢ G0JIOT TpaKTHUECKH TOJHOCTbIO Hpexpamiaercs. Ce30HHHIN Xapak-
Tep THTAHUA peK OCOJOTHBIMH BOJAMM IOATBEDIKJA€TCA OTCYT-
CTBHEM CTOKa B JeTHHe (0e3foXIHble) ¥ 3UMHHE IepHOALl Ha
GOJIOTHBIX PeKaX, JpeHHPYIOI{ast COOCOGHOCTD KOTOprX OrpaHHYHU-
BaeTCA TOJILel Top(pAHON 3aexKu.

ITosoxenne o TOM, 4TO 60JIOTA HE CJAyXKar peI‘yJIHTOpOM CTOKQ,
IPUHATOE [IPH OLEHKEe eCTECTBEHHBIX PeCypcoB NOJA3EMHBIX BOX [42]
OPHBOAAT K HeOoGXOJUMOCTH OTHeCTH IHTaHHE  DeK 60.HOTHI)IMI/I
BOIAMHU K BUIY «CE30HHOTO».

. Ce3QoHHOE TPYHTOBOE HHTAHWE pPEK CBJ3aHO C HHTEHCHBHBIM
yBIaKHEHHEM 30HBl a3panuyd OOUJIBHHIMH aTMOCGhEPHBIMU . Ocaj-
KaMi ¥ TajJslMH BomaMHu. [109ToMy OHO Ha OCHOBHOH YacTH TeppH-
TOPHH CTpaHH HabJofaeTcs B BeceHHe-JeTHHe W OCeHHe-3HMHHUE
IIEPHOMABL ¥ YacCTO COBIALAET 110 BpPeMeHH ¢ GOpPMHUPOBaHKEM IOBEPX-
HOCTHOTO (CKJIOHOBOI'O) CTOKa.

. 'PexkuM  Taxkoro HENOCTOSIHHOTO TPYHTOBOTO IHTaHHA  OIpeje-
JseTcss B oOLeM clydae KIMMaTUUYeCKUMH (akTOpaMH M IO dasam
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-00BIYHO cOBmajaeT ¢ ¢asaMu 00pa30BaHHUA NPOIOIKUTENLHOTO
IOBEPXHOCTHOTO- CTOKA Ha HOBEPXHOCTH BoxocBopa. Habmwomaercd
‘HEKOTOpOe OTCTaBaHHE BO BPEMEHH NHKa CE30HHOr0 TPYHTOBOTO
IIHTaHUA OT IIHKAa INOBEPXHOCTHOTO CTOKa B peky. CTemeHp 3TOrO
3ana3/biBaHUsA ONPEeNeJseTCH BOAONPOHUIAEMOCTBIO CPEIEl, B KOTO-
po#i ocylIecTBJsIETCS NMOA3EMHBIR CTOK (mouBa, TopdsiHas 3aJexb,
ropubie MOpojsl). B ropuex mopogax ¢ GoJbIIAM KO3(DOHUIHEHTOM
(bUIBTpaANKH, OCOGEHHO B TODHBIX YCJIOBHAX, CKODOCTH [IBHYKEHH
BOABl HE3HAYHUTEJBHO OT/IHYAIOTCA OT CKOPOCTefi MOBEPXHOCTHOTO
CTeKaHUs, ¥ BBIAEAUTbD B 3TOM CJAyvae TIOBEPXHOCTHHIH H IIOA3eM-
HEIH CTOK IO CTeleHH 3aperyanOBaHHocm IPAKTHYECKH BeCbMa
CJIOKHO.

Ce30HHOE TPYHTOBOE MUTAHUE PEK, KAK [PABHJIO, OCYIIECTBISLETCH
OpeuMyIleCTBEHHO HHUCXOASINMMH MON3€MHEIMH NOTOKAMH B YCJO-
BUAX OTCYTCTBUSA WJIH HEINOJHOH FI/IﬂpaBJIH‘-IeCKOI/I CBfI3H C BOJIO-
TOKaMH.

Ce30HHOE TPYHTOBOE MHTAaHHE PeK ¢ OOMBIIHMHU ILIOMAAAMH
BOAOCGOPOB ¥ 3HAYHTENbHBIMH BPE3aMH HMeeT 110 CPABHEHUIO C IPY-
THMM BALAMH DUTAHUS MOJUHHEHHOE 3HAUEHHe.

HOast pex ¢ 6oabIIOH nyomanblo 6acceiiHa U HEIMyGOKHM Bpe3oM
B pasiHUYHBIX (PH3HKO-reorpadUUECcKUX YCJIOBHSIX POJIbL CE30HHOTO
IPYHTOBOI'0 MHTZHUA MOXKET 3HAUUTENbHO IOBHILNATHCY W HHOTAA
HMETb OTHOCHTEJBbHO O0JIbIllee 3HAUCHHE. \

ITocTosnHoe epyHTOBOE NUTAKIE TIPOUCXOIUT 3a CUeT CTOKA MOA-
3€MHBIX BOJ| OCHOBHBEIX TOPH30HTOB TPYHTOBBIX BO[, APEHHUPYEMBIX
PEyHOH HOJMHOH, W BOJ, HUCXOASAILUX POJAHUKOB IIOCTOSHHOTO Heli-
cTBUA (POZHHKOBBIA cTOK). [luTaHHe TPYHTOBBIMU BOZAMU OCHIYHO
OCYUIECTB/AETCS TMOA3€MHLIMH NOTOKaMH CO CBOOOJHOH Ge3Hamop-
HOH NHOBEPXHOCTHIO HJH C MECTHBIM HAIlOPOM. »

ITocTossHHOEe TPYHTOBOE NHUTAHHE MOXKET OCYLIECTBJSATLCS 32 CyeT
BEPXHUX TPYHTOBBIX BOJ — BOJ IEPBOT'O OT IIOBEPXHOCTH BOJOHOC-
HOUO TOpPU3OHTA (TPYHTOBBIE BOXH, TO omnpeaenenuto Hukntuua),
a TakKXe M NNIyOOKMMH TPYHTOBLIMH BOAAMH, MEXKILIACTOBRIMH, 3aJe-
TalOWYMH Ha BTOPOM HJH 60jiee Ty60KOM OT HOBEDXHOCTH BOJO-
ynope. OTmeyenHoe Bbimie B cxeMe M. [1. PacnomoBa pasnuyue
MeXJy BEPXHHMH M IMyOOKHMU TI'PYHTOBBIMH BOZaMH OOYCJOBJIH-
BAET IIeNeCO00Pa3HOCTh BHIAEAATH B paccMaTpusBaeMoll Kiaccubi-
Kalud pPa3HOBHUIHOCTH MOCTOSHHOTO' TDYHTOBOTO NHTAHHS 3STHMHA
BOAAMH pasfenbHO. IIpu 5TOM yuuTBHIBaeTca OOJbIIAsf NOMYHHEH-
HOCTb KJHMAaTUYECKHM BO3AEHCTBHAM PEKUMAa BEPXHHX TPYHTOBBIX
BOJ, MMEIOLIUX HENOCPEJCTBEHHYIO CBA3b C aTMocdepoil uepes 30HY
aspanuu. Jag rayGoKMX TPYHTOBBLIX BOJA JAOJXKHO YUHUTLIBATLCA H3-
BECTHOE HeCOBIIajeHWe IOBEePXHOCTHBIX H HOJ3eMHEIX BOLOPAa3JesioB
(BomooGMeH MOJI3EMHBIM CTOKOM MEXJIy faccefinaMu), a Takxe
MeHblllee BO3JeHCTBHE HAa PEXHM 3THX BOJA KJAWMaTHUeCKHX Qax-
TOpOB.

OO6uine: 0coGEHHOCTH peXHUMa NOCTOSHHOTO PYHTOBOIO MHTAHUS
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OTpeNeNsaoTcs] XapakKTepoM THADABJAHUECKOH CBA3M DEYHBIX K IOMA—
3eMHBIX BOJ. B COOTBETCTBHH € pPacCMOTPEHHBIMH BEIIIE 3aKOHO-
MEePHOCTSIMH IIOA3€MHOTO MHTAHHS. PEK B YCJIOBHSX UX PasJUYHOE
THAPABJHYECKOH CBS3M C BOJOHOCHBIMH IJIACTAMU NPHU TOCTOSIHHOM
IPYHTOBOM NHTAHHH PeK MOXKET OBITb BBLLEJEHO ABA OCHOBHLIX CAY-
yasi — NUTaHHEe BEPXHUMH ¥ TIYOOKUMH TPYHTOBBIMH BOJAMH, IHd-
APAaBJIMYECKH HE CBSI3AHHBIMM C PEKON U HMEIOIIHMH MOCTOSHHYI
PEJIpaBIHUECKYIO0 CBA3h C PEKOI.

Boinenennas B cxeMe Kynenwna pasHOBHMIHOCTb NOCTOSIHHOT(
IPYHTOBOTO IMHTAHHUSI B YCJOBUAX NEPUOAUYECKOH THU[PAaBANYECKOIF
CBA3H pEUYHBIX M IOA3EMHLIX BOJ XOTH B TEOPETHYECKOM IJlaHe
JIOCTAaTOYHO O0GOCHOBAHA, HO AJA peasbHBIX 0accefiHOB B MOLABJ/AI-
1ieM GONBILHHCTBE CJAyYaeB MOXKET HaGJMI0faThCs KaK HCKJIOUYEHHE.
Ouna o6bIYHO AJ5 HeGOJBLIMX 3JeMEHTAaPHBIX OacCeHHOB HAM OT-
JIEIbHBIX YUaCTKOB peKH. [IpakTHuecKd NepuopudecKasi THJpaBJIH-
yeckasi CBSI3b AOCTATOYHO MOJHO OMUCHBAETCS B SIBJEHUAX Oepero-
BOr0 pPETyJIUPOBAHWA B YCJIOBUAX INOCTOSHHOH TUIPABIHUECKOHR
cBsA3u. [To3TOMYy BhIJ€IEHHE 3TOro cJAyuas B OTACAbHYIO Pa3HOBU[-
HOCTH He BIIOJIHE ONpaBJaHoO.

PeXuM IIOCTOSAHHOFO FPYHTOBOrO IMUTAHUS B PasjJHUHBIX YCJIO-
BUAX THAPABIHYECKOH, CBA3U ONpeLE]AeTCs B NEPBYIO Ouepenb K-
MAaTAYeCKNMH (AKTOpAMY, 3a HCKJ/IOUEHHEM INepPHOA0B OeperoBOre
PeryJaMpOBaHus /sl TMAPABJIHYECKH CBASAHHBIX PEUHBIX W TOA3EM-
HBIX BOA. IIpaBpa, U B 3TOM cCJjydae BJHSHUE THIPOJOTHUECKOTO
tdhaxTopa — YpOBHS PEeKH-— B CBOIO OuYepelb ONpeAe/]AeTcss B KOH-
KDPETHBEIX THIPOTEOJOTHUECKUX YCIOBUSX (DAaKTOPOM KJAHMMAaTa.

Homuaupyooliee BAUAHEE KIUMaTa OIpeessdeT Ce30HHYIO TUHA-
MUKY TIOCTOSHHOTO I'PDYHTOBOIO NUTAHHUSA, yUeT KOTODOH JIEXKHUT B OC-
HOBE TeHETHYECKH HPABWJIBHOTO H3YUEHUS IOJ3€MHOTO NHTAaHHSA DEK.

Oco6oro paccMOTpeHHusl TpebyeT BOIPOC O POPMUPOBAHUHU IIOCTO-
SIHHOTO T'PYHTOBOTO MHTAHUS PEK B YCJIOBHAX BEUHOH Mep3JOTHI
B pajiome MHOroJ€THEMEPIJIEIX TOPOJ B (HOPMHPOBAHUK TPYHTOBOTC
CTOKa B PEKH NPUHHMAIOT yyacTHe YacTHUHO NpoMep3aloliye ¥ He-
SIIpoMep3alolive HAJMEP3JOTHBIE BOJBI, & TaKXkKe MeXMep3JOTHBIE
BOLBI K POJIHHUKHK ITOCTOSIHHOTO aeficTBus. Bce ocobeHHOCTH pasand-

* HBIX' BHJOB [IOJI3€MHOTO NMHUTAHUS pPeK B O0JACTH BEYHOH MEp3JIOTHI,

BKJIIOUAsl M CE30HHYIO JMHAMHEKY BCceX (OpM NOI3eMHOr0 CTOKA
B peKy, OTpeneNsioTcs sIBJeHHeM MHOToJeTHell Mep3aoTe. [lostomy
TEepMHH <«Mep3JOTHBIH THII» [OA3EMHOTO HHUTAHHA H MOXeT OHITh
OTHeCeH K Ipoiueccy (GOpMUPOBaHHA €ro B palioHaX MHOTOJETHE-
MEpP3JIbIX TOPOJL B IIeTOM.

PaccmaTpuBasi pasHOBHIHOCTH IOCTOSIHHOTO TDYHTOBOrO IHTa-
HUST peK B 3aBHCHMOCTH OT THAPABJIMUYECKOH CBA3U MX C NOA3EMHBIMH
BOJAMH, MOMKHO BHIETh, yTo B cxeme bB. M. Kyneauna ne Haxogut
OTpa)kKeHUsl Pas3juyue THUIOB MOA3E€MHOTO HNHUTAHUS B YCJAOBHAX
TUAPAaBIHYECKO .CBA3H B 3aBHCUMOCTU OT CTeNeHH Da3BUTHH Oepe-
rOBOTO peryJjupopanus. IlosTomy mnpexacrasasercs HEOOXOIUMEBIM
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oTpakeHHe B KJaccHPUKAUUKU IIOA3€MHOTO MUTAHUS PEK HUCXOIs-
LIEr0 IOA3eMHOTO NHTAHHUSI IPH HAJWUYHM HOANOpa H NOANOPHOrO
IMUTaHUA NpH 6eperoBOM pery/JHpOBaHUH. ‘

I'pyHTOBLIE BOAEI, COCTAaBJSAs . OCHOBHYIO 9acTb SOHEL MHTEHCHB-
HOTO (CBOGOJHOTO WJH AKTUBHOTO) BOAOOGMEHa, NMPUHHMAIT HaH-
goJsipliee yuacTHe B (OPMHPOBAHHH TIOA3EMHOTO IHTAHHT peK U
BMECTE C apTe3UaHCKUMH BojaMu (QOPMHDYIOT HX JACTHHE B 3UMHHE
MeXeHHBIe pacxoirl. Pa3BUTue IPYHTOBOTO IMHTAHUA H3 IOCTOSHHBIX
BOAOHOCHBEIX MJIACTOB B NOAABJSIONIEM OOJBIIHHCTBE clydaes (op-
MHUDYET IIOCTOSHHBIX CTOK peK.

Hamopnoe (apTesanaHCKOe€) NHTaHHE O0OYCIOBJIEHO
'TOCTyNJIEHHEM B peKy BOJ K3 HAIOPHBIX OJAaCTOB W BOCXOIALINX
POJHHKOB. DTO HHTAHHe IPUYPOYEHO K 006sacTAM HJAH JOKaJbHBIM
y4acTKaM pasrpy3KH HAaMNODHBIX BOJi BOCXOAAILIMM CTOKOM. [luHa-
MHKa CTOKa HallOPHBIX BOJ, B pPEKH ONpejessieTcs TaKKe KIMMAaTH-
YeCKHMH (pakTOpaMH, NPOABJAIOLINMY CBOe BO3IEHCTBHE yepes H3-
MeHeHHe HAlOPHOTro TpafHeHTa, O00YCJOBJIEHHOTO Pa3HOCTBIO OTMeE-
TOK IIBE3OMETPHUUYECCKOTO YPOBHS APTE3MAHCKHUX BOAOHOCHDLIX I1J1aCTOB
H YPOBHSI DEUHBIX BOJ M BJAHSIOIIMMH Ha PeXUM BOCXOIAIIHX POX-
HHMKOB.

Kak ormeuaer KynenuHn, apreswmaHckde BOJBI B 00JAaCTIX pas-
TPY3KH MOTYT CJAYKHUThL NPUMEPOM ONHOCTOPOHHEH CBS3H MOJ3eM-
HBIX BOJ C PeKOH, TaK Kak HHQU/IbTPALUS PEYHBIX BOX B HANOPHHE
BOJOHOCHBIE FOPH3OHTHl HAOMIONAIOTCS 3JleCh. 3HAUHTENbHO peXe,
yeM B TPYHTOBBIE BOJLL. B yC/IOBHSIX THApPABJAMYECKOH CBSI3H pPEKU
C HaNOPHBIMH BOJAMH HM3MEHEHUs YPOBHSI pPEKU BJHAKT Ha [be30-
MeTpHuecKHe Halopel B 00JaCcTAX pasrpysKd, TEM CaMbIM OMpeje-
JIAs Ce30HHYIO IMHAMHUKY HANOPHOTO TNOZ3EMHOTO NUTAHHS DeK. |

B coorterctBuu ¢ npepsioxkenuem M. 1. Pacnomosa B cxeme
B. W. Kynenuna BbigeneHbl JBa OCHOBHBIX BHIa apTe3HMaHCKOTO
HOATAHUS: A — OTKDBITHI apTEe3UaHCKUH CTOK; B — 3akprITHIE apre-
svaHckMil cToK. Cuelys ONpeleNieHHI0 <OTKPBITOTO» IIOA3EMHOIO
CTOKa, B DA3HOBHUAHOCTAX IIOJ3€MHOr0 IMHTaHUsS 3TOTO BHIA MOTYT
OBHITb BBHIAEJAEHB He TPH CJaydas THUAPABAUYECKOH CBSI3H C DEKOH
(ruEpaBiMYecKd He CBA34aHHblE, NepHOJHYeCKass M MNOCTOSHHAS
THADPABINUECKAS CBSI3b), a JIHIIb NOCICIHUI — II0J3eMHOE NHTAHHE
OTKDHITHIM apPTE3HAHCKUM CTOKOM B YCJAOBHSAX NOCTOSHHOHW THApAB-
JIUYeCKOH CBfI3M peuHbIX U NMOA3E€MHBIX BO.

Ilpu 3axpeIToM apTe3HaHCKOM CTOKE, KOTja pas3rpys3Ka Hamop-
HEIX BOJ OCYUIECTBJsETCS HYepe3 BEDPXHUE BOJOHOCHDbIE IJIACTHI, Ha
0COOEHHOCTSIX TIOJ3€MHOr0 NHTAHHS CKa3blBaeTCs DPeXHUM YpPOBHEN
B BBIIETEXKAIUX TOPH3OHTAX W XapaKTED THAPABIHUYECKOH CBA3i
ux ¢ pekofi. IloaToMy npH Kiaaccu@UKaUUM NOA3EMHOTO MHTAHHUS
pex B PA3HOBUAHOCTAX MOCTOSIHHOT'O TPYHTOBOTO INHTAHHS IIeJeco-
06pas3HO BBIJENHTH CJIyYaH, KOrjga HCTOYHHKOM JONOJHUTEIBHOTO
MATaHHs Oe3HaIOPHOTO IjacTa TPYHTOBBIX BOX SIBJISIIOTCA IIOJ3EM-
Hble BOJABl HMIKeJeXalllero HalOPHOr0 BOJOHOCHOTO TOPH30HTA.
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Tlop3emMHoe mnuTanve peku MOXKeT (OPMHPOBATHCS 3aKPLITEIM
apTe3daHCKUM CTOKOM 3a CUET BOCXOASAILHMX POAHHUKOB U TIO TEKTO-
HUYECKHM TpemuHaM. llosokeHHe BLIXOJa POAHMKA MJH TPEIIWH-
HBIX BOJ| IO OTHOLIEHHIO K DYCJAY BOLOTOKa M YPOBHS BOABI B HEM
B 3HAQUUTEJNBbHOH Mepe MOXKeT ONpefe/ATb peKHM TaKOro ITUTAHUS
pexu. Ilpn sToM MOryT OBLITb BHIAEJAEHH [gBAa OCHOBHBLIX CJydas:
BOCXOASIIMA POAHHK H TPELIMHHBIE BOABI Pa3rpy’kaloTcs BHIIIE
ypesa peuHBIX BOJA M B YCAOBHSAX OTCYTCTBHUS TKIpPaBJHUYECKOH CBA3H
C pEKO# HATOpHEBEIE BOABLI MOCTYNAIOT HA €€ MUTaHUe;, MPH pasTpys3Ke
BOCXOJAIIEr0 POXHHKA W TPEIIMHHBIX HAMOPHBIX BOL B PYCIO [OA
YPOBEHb PeYHBIX BOJ YCJIOBHA rnﬂpasnmecxoﬁ CBSI3Y U BJIHSIHUE
HATOpa PEeYHBIX BOJ B 3HAUHTENLHOH Mepe MOFyT ompenesiTs pe-
JKMM HATIOPHOTO NMHUTAHHUSA. ’

B ycioBusix BeyHOH Mep3JOTH apTe3MaHcKoe NHTAHHE MOXKET
OCYIIECTBJSITHCST OTKPLITHIM apTe3HaHCKAM CTOKOM HANOPHBIX MO.I-
MEpP3JIOTHBIX BOJ M BOCXOASIIMMM pPOJHHKAMH H3 3THX K€ BOJO-
HOCHBIX ILJ1aCTOB. B pafioHax MOJOJOTO BYJAKaHHU3MAa 3aKpPbITHIA
apTe3HAHCKHH CTOK INPOHCXOAUT 3a CueT Ta3upyIollux TEPMOMHHE-
PaNbHBIX BOJ, BOCXOJALIMX MO TEKTOHMUYECKHUM pa3pelBaM H KOH-
TaKTaM Pa3/IMYHBIX CBUT.

B knaccubukanuu noasemnoro nutTauus pek mno b. Y. Kynenuny
OT/JIe/IbHBIM KJIaCCOM BKJIOUEHBI NIOTEPU PEYHOTO CTOKA HA MUTaHHE
OJ3EMHBIX BOJ (OTpULaTeIbHOe ox3eMHoe nuTauue). K HuM aBTOp
OTHOCHT Ce30HHble (BDeMeHHBIe) NOTepPH 3a CueT WHQHIbTPANUH
peuHbiX BoJ B Gepera B BOCXOJSINEH CTaiWd IOJOBOAbLS H HABOM-
KOB Ha pekax. IIpu cnajge ypoBHA BOIH B pPeKe 3TH BOJbI, 32 HCKJIO-
YeHMEM HEKOTOPHIX HX NOTePh, BO3BpamaTcsd B peku. Paccmorpe-
HHE Ipollecca 6EPEeroBOro PErylupPOBAHUS PEUHOTO CTOKA MO3BOJISET

' CYHTATh BBIJIETEHHE TaKOTO pOJAa BPEMEHHBIX I[OTEPb YCJIOBHBIM,
B sTOM ciyuae HeOGXOAUMAas IOC/AEJOBATENLHOCTb IPHBOIUT K BHI-
JEJE€HHI0 B CE30HHOM TPYHTOBOM IIHTAaHUH IIpoliecca BO3BpaTa
VMHOHUIbTPOBABIIUXCA B 6epera PedyHbIX BOJ, KaK BPEMEHHOTO MOJ-
3eMHOro nurauug. [103TomMy GoJsiee CTPOroO OTHECTH K Pa3HOBHIHOCTH
Ce30HHBIX MOTephb JHUIIb Oe3BO3BpaTHBIE IOTEPU PEUHOTO CTOKA MPH
GeperoBoM peryJHpOBaHHH, KOTOpLIE an cHaje YpPOBHS BOJLI
B pEKe He BO3paulaloTcs.

K 270l e KaTeropun BPEMEHHBIX MOTEPb NOJKHBI OBITH OTHE-
‘CeHbl MOTEepPH pPEuYHBIX BOJ, B KapCTOBBHIX IyCTOTaX, KOTJa YPOBEHDL
pEeKH MEPHOJHUECKH ObIBAeT BHIIE I[IOBEPXHOCTH KapPCTOBBIX BOI.

[TocTosiHHBIE TIOTEPH DPEUHOTO CTOKa MOTYT  OBITh PACCMOTpPEHBI
B IBYX OCHOBHHIX PAa3HOBHAHOCTiAX. IlepBasi pasHOBHAHOCTb OTHO-
CUTCST K KJI4CCHUECKHM YC/IOBHAM 3a/eTaHUA I'PYHTOBBIX BOJ B peu-
HOH JOJMHE HUXKe 3PO3MOHHOIO Bpesa peKM (3acylinuBHIe 00J4CTH,
ropHble peKH), a TakKe K KapCTOBBIM YYacTKaM PeyYHBIX 6acCelHOB
B YCJOBHAX IIOCTOSIHHOTO IIPEBHIIICHHUS YPOBHS DEYHBIX BOJ Haf,
ypoBHEM KapcToBBIX BOA. K 2Tofi ’Ke DPasHOBHAHOCTH MOXKET GHiTh
OTHECEH M CAyuall HAKJIOHHOTO BOJOHOCHOTO IlJacTa, IPOpe3aeMoro
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pexoH, Korpa y OLHOro u3 0eperoB 3a cuYeT CO3ZAHHUSA MOCTOSHHBIX
[I0Teph PEYHOTO CTOKAa Ha NHTAHHE MOJ3E€MHBIX BOJ (POPMHPYIOTCH
[OCTOsIHHBIE, OGpaTHEIE 110 OTHOIIEHHIO K PEKe YKJIOHHI TIOBEPXHOCTH
NO3€MHOTO NOTOKA.

BTopoii PasHOBHMIHOCTBIO MOCTOSHHBIX HOTEPh MOMKHO CYHTATH
OOTEPH PEUYHOrOo CTOKA B OOJACTAX IUTAHHUS aPTE3HAHCKHX Gaccel-
HOB, B YaCTHOCTH B O0O0/JACTAX NHTAHHS HATOPHHIX MOAMED3JIOT-
HBIX BOJL. ' ,

TIpn mupoxom MHOrooGpasuu HOPM B32UMOCBHA3H pEUHHIX WU
NOA3eMHBIX BOJ, HaOJIOJAIOUINXCS B NPUPOAHBIX YCJAOBHAX, J106ast
KraccuUKaIMOHHASl CXeMa 3TOTO CJO0XKHOIO Ipollecca He ' CMOXKeT
B AeTajsiX 0TOOPa3duTh OCOGEHHOCTH BOJAOOOMEHZ PEKU U BOAOHOC-
HBIX nsacToB. OJHAKO B NPHUBOJUMON «CXeMe KJacCH(PUKaUHuu TMOf-
seMHoro nutramus» no b. Y. Kypenuny (ta6a. 11) B manbuehmem
HMeeTcsl BO3MOXKHOCTB OTPa3HTh OCOGEHHOCTH 3TOr0 Ipolecca
C yuYeTOM OOWIUPHOro (hakTHYeCKOTO MaTepHajga II0 . 3aKOHOMED-
HOCTAM (OPMHPOBaHMsA NOJ3EMHOTO MHTAHMA DEK HA TEPPHUTOPHHU
CCCP, KoTopbl# GBI NOJYyYeH B MHOTOJETHHX HCCAENOBAHUAX I1OM~

3eMHOTO NHUTaHUS pEK MJS COCTaBJIeHHS KapT HOA3EMHOrO CTOKa
CCCP.
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HACTD 11

METOJbI M3YYEHHUSI
MOA3EMHOTO MUTAHUSA PEK

T'rasa &

MMOJIEBbIE UCCJENOBAHHUSA NMOA3EMHOIO CTOKA
B PEKH

TloneBble HCCAEQOBaHHSA [IOJ3€MHOTO NMUTAHMA peK MMEIOT CBOeH
IJIaBHOH Ile/1bl0 YCTAHOBHUTBL OCHOBHBIE OCOGEHHOCTH B3aHMOCBS3U
pPeKH U MOJ3eMHBIX BOJA B peyHOM OacceiiHe, pekKUM 3TOIl B3aUMO-
CBA3H U JaTh KOJHYECTBEHHYIO OLEHKY MOA3EMHOrO CTOKa KakK 3Jje-
MeHTa OajaHCa BOJAOHOCHOTO MJIACTa, MHTAIOUIETO DEKY, U MOA3eM-
HOH cOCTaBJSAOIIEeH €€ CTOKA.

s peltenuss 3TUX 3ajad HCCAeJOBaHHS AOJIKHEL BKIIOUATh
TUJPOre0JOrMUecKue U THAPOJIOTHUeCKHe HaOJIOLeHHs 3a ¢opMmu-
poBaH¥eM NMOJA3eMHOrO MHTaHHUA PeKH. )

I'mpporeonoruueckie HaGAIOJeHHS 3a TOJ3EMHBIM  CTOKOM
JMOJKHBI OCBeIlaTh €r0 Kak 3/JeMeHT 06aJjaHca TOJA3eMHBIX  BOJ.
‘KosmuecTBeHHAas OlleHKA €ro BEJIHYUH HA OTAEJbHBIX YyYacTKax
BOJIOHOCHOTO IIIacTa JOJXKHA AaThb XaPaKTePHCTHKY YCJaOBHH (op-
MHpPOBaHMS MOJ3eMHOro CTOKa B MpeAenax INOJ3eMHOIC BOoRocbopa
peKH Jas Toro, 4tobnl Haubojiee [OJHO OUEHHUTb OCOGEHHOCTH
MOCTYMJIEHUA €r0 K DEeKe M YCJIOBHA JPEHHPOBAHHS BOLAOHOCHOTO
‘J1acTa.

TuapoJsornyeckie HaOMIOJEHASA B KOMILIEKCe NOJEBEIX paboT 1o
H3YUEHHIO MOJ3eMHOr0 IHTAHUSA DK NOJKHBH obecreduBaTh xapak-
TEPHCTUKY BOJHOTO peXHMa BONOTOKA B aclieKTe BJUSHUS €ro Ha-
YCJIOBHA JPEHMPOBAHMSI M pEXVM BOAOHOCHOrO IIacra, a TaKkKe
NaBaTh BO3MOXKHOCTb IMPSIMOTO OIpefeJeHHs THIPOMETPHUECKUM
METOJIOM BEJIUYUH NOA3EMHOIO CTOKA B PEKY.

OcHOBHOfI 110 THAPOreOJIOTHUECKHX HaOMIOJeHUH [LOJKHO
GBITH TOCTPOEHHE eNMHMYHOTO ruporpada NOX3EMHOTO CTOKA B PEKY
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Ha HanboJsee XapaKTepHbIX B OTHOIIECHHH THIIA B3aUMOCBA3H PEYHBIX
¥ MOJ3EMHBIX BOJ, YUIaCTKax.

ITpu npoBeneHWH 060MX BUAOB HaOMIONCHHE KOJMKeH OBITH CO-.
6/11071eH OCHOBHOI TIPHHIHKII KOMIIJEKCHOTO THAPOJIOrO-THAPOreoJIo-
TUYECKOro MeTona OLEHKH NOA3EMHOTO CTOKa: THIPOTEOJOTHYECKas
KayeCTBeHHAsl XapaKTepHCTHKa 3aKOHOMeDHOCTEH Mo3eMHOro CTOKa
B peKy B COUETAaHHHU C €Tr0 KOJHYECTBEHHBIM pAacyeToM II0 THAPOJIO-
IHYeCKHM NaHHBIM. DTo oBecleuHBaeT PErHOHAaNbHYIO OIEHKY MO[I-
3€MHOTO CTOKa KaK B Ipefenax HeOGOJbLIHX BOXOCGOpPOB, HO CO
CJIOJKHBIMH THIPOTE€OJOTHUECKUMH YCJIOBHAMH, TaK H IS 6OJIbIlIHX
TeppuTOpuil.

[ToseBrie paGOTH MO H3YUEHHIO IOJ3EMHOTO CTOKA B PEKH, KakK
IIPABUJIO, SABJAAIOTCSA COCTaBHOH uYacTblo HCCIeNOBaHHMH T'HIpOMeTeo-
POJIOTHUECKOTO peKUMa W 3JEMEeHTOB BOJHOTO O6asaHca pEeuyHBIX
GacceftHOB M (pakropoB, ux onpepensomux. Haubonee momusie
pe3y/bTaThl U3y4EHHsS TOJ3€MHOTO MHTAHHS PEKH MOTYT OBITh MOJY-
yeHbl TIPU HPOBEJEHHM KOMILIEKCHBIX BOAHOOA/NAHCOBBIX Hab6JIo01e-
HHH, OXBATHIBAIONIMX BCIO IJIODIaJb BOJOCOOpa HM3y4aeMoro o0b-
exkra. OXHAKO NpPU NPABUALHOM PAaMOHUPOBAHUN TEPPUTOPHHM FOJO-
JKUTeNbHblE DPe3yJbTaThl MOTYT OBbITb IIOJyYeHbl TIPH H3YUEHHH
KJIIOYeBbIX, THOHYHBIX YYacTKOB GaccefiHa ¢ MOC/enylollel reorpa-
(hHYeCKON SKCTpAMOJSIHel TMOJMYUEHHBIX JAHHBIX Ha BCIO TIOWIALN
faccefiHa TI0 OTAENbHBIM pafioHaM. _

OpunuM u3 HaunboJsiee NPUHUUNHAJIBHBIX BOIPOCOB OPraHU3alUN
Hcc/elOBAHMH NOJ3eMHOr0 IIMTaHHS peK fABJAseTcsi BHIOOpP 00bek-
TOB. B nepByio ouepenp opraHH3anMs TakKHX HaOMIOLeHHH Heo6Xxo-
I¥Ma B peuHHIX Oacceflgax, TAe pelIeHUe NPaKTHUECKUX BOAOXO03sii-
CTBEHHBIX 3afau TpeGyeT IMOJyYeHHs] OOBEKTHBHBIX KOJHUECTBEH-
HBIX XapaKTepUCTHK B3aMMOCBSI3W PeK MU [OJA3EMHBEIX BOJA. Tarumu
00beKTaM# MOTYT OBITH pafiOHBI C HaNpAMKEHHBIM BOAHBIM GajaH-
COM, TJl¢ NPOEKTHPOBAHHE KOMILIEKCHOTO HCIOJL30BAHHA M OXPaHbl
BOJIHBIX PECYPCOB NOJXKHO OMHPATHCA HA TOUHBIH KOJHYECTBEHHBIH
pacueT WX BEJMYHH W Y4YE€T POJH IOJ3EMHBIX BOJ B BOXZHOM Dajance
faccefiHa. ITO K€ OTHOCHTCS W K palioHAM KpYIHBIX HapyIIeHHH
peRyuMa MOJ3EMHBIX BOJ, ‘CBSI3AHHBIX C PEKOH, NPHUBOAANIMX K H3-
MeHeHUsM peXuMa peunoro ctoka (KMA, Hou6acc u 7. m.).

OpHOBpeMeHHO € 3THM BO3HHKAeT HeOOXOZUMOCThL MOJIEBBHIX HC-
cleOBaHWH TOA3EMHOTO CTOKA [JIsi PETHOHAJBHOHN OIIEHKH MOM3eM-
HOro TIMTaHHA pEK IPHM NJaHOBOM H3YYeHHH BOAHBIX pecypcos
(BKIOUAs M eCTEeCTBEHHBIE peCypchl IPECHBIX MON3EMHBIX BOJ) H
BOIHOTO 6GaJjanca IO TEPPUTOPUH BCeH CTpaHbL ~PernonanbHas
OLleHKa TOA3E€MHOr0 CTOKa B MacmTabe BCefl CTPaHBI IPAaKTHYECKU
MOXKeT OBITb BBINOJHEHA TOJMBKO KOMIJIEKCHHIM METOAOM TeHeTH:
4ecKOoro pacujeHenus ruaporpada pek. OnHako pajbHefinee pas-
BHTHE 3TOr'O METOAA B acileKTe IIPHMEHEHHUd ero mpu 6oJjiee KpPyHHO-
MacmiTaGHOM KapTHPOBAHUH INON3€MHOTO CTOKa MOJKHO ONMHpaThCH
Ha GoJsiee neTajbHBIE M TOUHBIE CBEIEHUSI O 3aKOHOMEpPHOCTSX
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B34HMOCBSI3YM PEUHbIX W NOA3eMHBIX BOA. OTCIoAa BO3HHUKAET 3ajaua
MOJIEBOTO HM3YUCHUS] NOA3EMHOr0 CTOKAa NPUMEHHTEJIBHO K THIIOBBIM
peyHbM GaccefiHaM Ha OTAEAbHBIX yUacTKaX TepPPUTOPHUH CTPaHbI.

Ecnu pis pelieHUss KOHKDETHOT'O NpPakTHYECKOTO BONPOCA, CBA-
3aHHOTO C pellleHdeM BONOXO3SHCTBEHHON 3anaud, o0BEeKT Ha3Ha-
-yaeTcs W3 cooBpa’keHHs] XO3SHCTBEHHOTO HCIOJAb30BAHUA, TO OCHO-
BaHMeM /i BeIOOpa peyHoro GaccefiHa ¢ LeJBI0 OpPraHu3anuy-
PETHOHANBbHOTO H3YUEHHUA [OA3E€MHOTO NUTAHUS PEK [OJKHO CJIy-
JKHUTb DalHOHHPOBAHHE TEPPUTOPUM IO YCJAOBHAM (HOPMUPOBAHHS
TOJ3€MHOTO CTOKA.

B orHOomeHun BCeH CTpaHH! TAKOH CXEMOH MOJXKHO cnymmb
CTPYKTYPHO-THAPONOTO-THAPOTEONOTHYeCKOe paHoHHpOBaHHe, IIpH-
HTOE T[PH COCTaBJIEHUH KapT mnoazemuoro croka CCCP  (cm.
rnaBy b). B mpepenax BHeJeHHBIX DPErHOHOB WJU PalioHOB BEIGOD
pacceliHa MO/AXKeH NPOU3BOAUTHCS C YUeTOM KJIaccHPUKALUU B3a-
HMOCBSI3H DEUHBIX . M TION3€MHBIX BOJ, BKJIIOYas OCHOBHBIE CJAy4al
TUPABJIMYECKON ~ CBA3HM, M 3aKOHOMEDHOCTH TOA3EMHOTO CTOKA
B PEKHU: HHCXOMISIEro, MOANOPHOTO U T. 1.

OnHOBPEMEHHO C THUM HEOOXOAHMO, YTOOBI B BbI6paHHOM vac-
cefiHe WJM Ha ero OTAEJbHOM yJ4acTKe MOYKHO OBLIO OPraHH30BaTb
H3yyeHHe NOA3eMHOTO CTOKa B PeKy B TaKHX YC/IOBHUSIX, KOTOpHIE
ABJASIIOTCS TUOUYHBIMHM IJIs H3y4aeMoro palioHa, onpenensioTes
THJPOre0/IOTHIECKUMH OCOOGEHHOCTSIMH BojocGopa B IPAHMIAX H3Y-
yaeMoro faccefina U B MHHMMAaJIBHOH CTeleHH OTPaxKaloT BJHAHHE
OKpyXalolllell TeppUTOpHH, Ha K0T0p01°4 HE TIPOU3BOAATCS Ha6mo-
JEHHS. '

[Ipu BrIGOpe 06beKTa ILO.H}KHa YUUTBIBATBCS OOI1asi U3y4YEHHOCTh
OPUPOAHBIX ycaoBuit Gaccefina. IlpenmouTeHHe HeOOXOAMMO OT[a-
BATb TeM pafioHaM, AJsT KOTOPBIX yiKe HMEeITCs MHOrOJIeTHUE Ha-
GirofeHlsT 32 THAPOMETEOPOJIOTHUECKUM DPeXHMOM, a THILPOTeoJo-
ruyeckue HaHHble [HO03BOJAIOT YCTAHOBUTH I/ HETO OOILIYI0 CXeMY
B3aUMOCBSI3H PEUYHBIX W MOA3EMHBIX BOJ, 4 TaKyKe AOCTATOUHO MOJHO
OCBETHTL PEXKUM MOCTeNHNX.!

. PaccMoTpuM OCHOBHEIE NOJOMKEHHMA O TOMEBBIX HCCIEOBAHAAX
MOJI3EMHOr0 CTOKA B PEKH MO THAPOreo/OrHIecKuM H rnnponomqe-
CKHM UX BHEAM OTHEIBHO.

Jas HauGoJsee MOMHOTO M3YYEHUS TMOJ3EMHOr0 THTAHUS DPeKH
¢ yueToM ocoGeHHocTe#l GOPMHUPOBAHHA MOA3EMHOrO CTOKa B rpa-
HHIlaX Bcero OaccefiHa pasMeuleHue NYHKTOB HaOJIIOAEHUH MOJIKHO
oGecrnieynBaTh cocTaBledrne KapT FUAPOH30TUIC BaccefiHa ¢ yueToM
Ce30HHBIX W3MeHECHHH IOJOXKEHHS IOBEPXHOCTH IOA3EMHBIX BOJ.
B »1ux ycnoBusx OyAeT NOJyueHa BO3MOXKHOCTh pacyera IMOA3EM-

1 DTi moJ0KeHVs B HACTOsIEe BpeMs HAXOAST OTparkKeHue B OpraHusalud U
NpOBEEHHY KOMINVIEKCHBIX T'HAPOJOTO-THAPOTEOJOTHYECKHX HCCJAeAOBaHuii Ha  pe-
npe3eHTaTHBHBIX GacceiiHax MeXAYHApOAHOTO T'MAPOJIOTHYECKOTO AeCATHILTHA M
[pH OPTaHM3ALMHE OMNOPHOH THAPOTeoJOrHYecKoil ceT# HabmoOJeHHH 3a pPEXUMOM
nonzemuklx Bog B CCCP.
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HOrO MOTOKA AJs Jo0oro yuyacrka GaccefiHa. YUUTBIBAS CJAOKHOCTh
o06opynoBaHUA TakoH ceTH Hab/lofaTelbHbIX TOUEK NPH INpOBeje-
BUY HaGMIOACHHH 32 PeXXMMOM INOA3EMHLIX BOJ C ILEJNbIO OIIEHKU UX
C¢TOKa B PEKH, MOXKHO OTPAHHUUTLCA HaOMIOAEHHSIMH TOJbKO Ha
OTAE/NbHBIX TUIHUHBIX yuacTKaX pedyHoro OaccefiHa B MecTax, rjie
yCTaHOBJEHO JuOO OpejmosaraeTcsi HaJH4YHe BOJOOGMeHa MEeXIy
BOJOHOCHBIMH IITACTAMU H H3y4aeMblM BOLOTOKOM.

MeTtoguka [OMEBOTO WSYUYEHHA NOA3IEMHOTO CTOKA B PEKH
IoJMKHa ofecrneduBaTh NOJyUeHHe ONTHMAJbHBIX JAHHBIX O BeJH-
YMHe NUTaHUA U 00 M3MEHEHUM €ro peXuMa Ha PasjHuHBIX ydyacT-
KaX H3yyaeMoro BOJOTOKa IPH MHHHMAaJbHOM KOJHYECTBE HAO0.II0-
JaTeJbHBIX TOUEK, KOTODBIMU ABJSIOTCA cHeluajgbHO 060pyLOBaH-
Hble CKBAXUHB U poaHuku. [losToMy B opranusapguu HaOaOAeHUN
peIauM K0JKHO OBITh 0O0CHOBAHKE MeCT PACIOJOXKEHUs U KOJIHU-
© yecTBO HabJIOLAaTeNbHLIX TOUEK B H3y4aeMOM peUYHOM OGacceliHe.
Panuonanbaoe pasMenieHne HabaoNaTeNbHBIX TOUEK MOXKET OBITh
BO BCEX CJy4YasiX YCTAHOBJEHO B 3aBHCHUMOCTH OT OOLUUX 0OcoOeH-
HocTell JOPMHUPOBAHUSA MOA3EMHOTO CTOKa B PEKY.

TouHple HaHHBIE O peXUMe TOA3EeMHOTO CTOKa B OaccefiHe H
B&JHYMHE PACXOL0B INOA3EMHBLIX INOTOKOB, IOCTYHNAIOLIMX B pPeKy,
MOJKHO TOJYYUTL [IyTeM THAPOJHHAMHUECKOro aHaJjdusa Ha6J/1a-
€MBIX KoJIeOaHH}ll YpOBHSI NMOL3€MHBIX BOJ Ha OCHOBE METOAA KOHEU-
HBIX pasHocTelt. [lyis obecriedeHHsl TAKUX PACUETOR HAOMIOIATebHEE
TOYKH JOJIKHBl pasMeliaThbecsl IO CTBOpPAM, HalpaBJdeHHBIM IO Teue-
HHIO TIOA3€MHOIO NOTOKa; XKejaTeJbHO UMeTb He MeHee Tpex Toyek
Ha pacueTHOM YYacTKe, XOTH MOJOXKHTEJbHbBIE Pe3yAbTaThl MOTYT
OLITb MOJYYEHEl B NPOCTEHIIHX yC.HOBHHX IpH pacueTe IO JBYM
CeueHUIM TIOTOKA.

Pacxonx noasemMHOro MOTOKa B 3TOM C/lyyae MOKET 6bITb BBIYHC-
JeH 1o gopmyae

. K K
Quam—fmtlem

rae Ki u K;— cpeguue K03QhunuenTsl (GUABTPANHMH BOLOHOCHOTO
njacra B MepBOM M BTOpOM CeueHHSX TOTOKA, PACHONOKEHHbIX mep-
MEHJHKYJISDHO HATIPAB/JIEHHIO JBUIKEHHS] BOLBI, T. €. 110 JHHHH paB-
HBIX HamopoB; ®; U W — IVIOIIAJH CEUYEeHHS MOJ3EMHOrO - IIOTOKA,
onpexenasieMbie 10 THAPOTEOJOTHIECKHM TaHHBIM; J — HANIOPHBIA I'pa-
JAVEHT NOTOKAa MEXJY IIePBBIM U BTOPBIM CEUeHHAMH, PaACCUHTHIBAE-
MBblH 110 AAHHBIM HAGJIONEHME 33 YPOBHEM I'DYHTOBHIX' BOJ.

Ecnn ykasansble mapaMeTpsl BOJOHOCHOIO IJIACTa MO €ro. mpo-
TAMEHHIO HM3MEeHSIOTCS, TO pacyeT pacxofa MPOU3BOJUTCA IO OT-
JEJbHEIM Y4acTKaM, HJs KOTOpPHIX HapaMeprI IMeIoT GoJiee HIH
MeHee 6JU3KHE 3HAUEHHUS.

JlaHHBle O MOA3eMHOM CTOKE B Gaccelime MOryT OniTh noJay-
YeHbl HAa OCHOBe IIPHMEHCHHS COBDEMEHHBIX METONOB aHaJHTHYe-
CKOTO DelleHHs] 3ajJay NJaHOBOM (uUAbTpAIlHM C HpHMEHEHHEeM
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MU epeHIanbHOT0 ypaBHEeHHST (UABTPALNH, €CJIH 3TH pPEMIeHns
o6eCieyBaOTC MACCOBHIMH MaTepHasaMi HaOJIONCHHUN 3a DexH-
MOM YPOBHEH NOI3eMHBIX BOJ B IOCTATOYHO OOJBIIOM KOJHYECTBE
HabaIOHATebHBIX TOYEK (HE MEHee TPEX HA . PACYCTHHIH CTBOP) H
JOCTATOUYHO TOYHBIMY JAHHBIMU O BOJHO-(DHBNUECKHX CBOHCTBAX H
YCJIOBHAX 3a7€raHist BOLOHOCHBIX MTOPOJ.

- J1J151 IpUMEHEHHS 9THX METOO0B B u3ygaeMom Gacceiine Tpedyercs
H3BECTHAs CXeMaTH3alHus NPHUPOAHLIX YC/JAOBHH, ONpPEIETEHHE ecTe-
CTBEHHBIX T'PAHMI[ H3YYAEMBIX TTOTOKOB IOJ3EMHEIX BOjI, YCTAHOBJIE-
HUe HCXOMHBIX pacueTHHIX THAPOTEOJSOTHIECKHX NapaMerpos — Koad-
druenTa QUIbTPAIMY BOLOHOCHBIX TOPOJ, MOIIHOCTH, HAIpaBje-
HHA ¥ YKJIOHA NOTOKA H T. A.

OnHOBpEMEHHO C pacyeToM. PACX0JI0B OTHEMbHEX MOA3EMHBIX
IIOTOKOB B YCJOBHSIX XODOILIO DA3BUTOK CETH HA(JNIONEHUH 3a ypOB-
HSIMH TIOA3€MHBIX BOJ B GacceiiHe MOTYT OBITH IIOCTABJCEHE PaoThl
no pacyery OasaHca IOA3€MHBIX BOJL METOLaMH THAPOJHUHAMHKH.
B ocHOBe 3TOr0 MeToZa JeXHUT HCIONb30BaHHE 00OOIIECHHOTO ypas-
HeHUs 0asiaHca MOA3EMHBIX BOJ A ONpeeseHHOr0 yUacTKa MO3EM-
HOTrO BoJocBOpa MAU 3JeMeHTa [I0TOKa ° ,

01 —=Q . '

re p — BOJOOTAAYA TPYHTOB INpPH MOHUKEHHU YPOBHA TIPYHTOBBIX
BOJl, WJIW HENOCTATOK WX HACHIEHHA HAJ KalWAJSPpHOH KauMou
Upy MOBBILIEHWH YpoBHSA; AH — H3MeHeHHe ypPOBHSA TPYHTOBBIX BOJ
B 9JeMeHTe MOTOKAa 34 MPOMEXYTOK BpeMeHn Af; Q u Qp — cpen-
HEHE 3a TOT K€ NPOMEXYTOK BPEMeHH pacXOXbl 'PYHTOBOrO MNOTOKA,
TOCTYHAIONIME KU BBHITEKAMOIINE U3 €ro 3JeMeHTa; ¢ — IJIOLa[b T0-
PH30OHTAJPHON - DPOEKLUMH YyuyacTKa Bojocbopa WM 3JeMeHTa MOo-
ToKa, W — BegWuUMHA NHTAHWA TPYHTOBOTO THOTOKa CBEPXY HJIH
pacxon TPYHTOBBIX BOJL Ha CyMMapHOE HCIIapeHHe. ’

ITpu pacCMOTPEHHH MJIOCKOTO MOTOKA TPYHTOBBIX BOJX BMECTO
BeJHUnH pacxomnoB Qi m @ ciaenyer NpUHUMATh 3HAYEHHT eIH-
HHYHBIX PACXOJOB ¢; U {2, OTHECEHHBIX K €AVHHIEe UIMPUHBEL HOTOKA,
a BMECTO  JOCTATOYHO YUYECTh MPOTSIKEHHOCTH BEIIEJEHHOTO 3Je-
MeHTa IMOTOKa I'PyHTOBHIX Bog Ax (puc. 16).

IIpuToK ¢ ¥ OTTOK ¢y Ha JAHHOM YydacTKe pedyHoro OGacceiiHa,
OTHECEHHble K CpeIHEMY CeUeHHMIO MNOTOKa Ha HAaGJ/IIaTeJbHOM
CTBOpE, B COOTBETCTBHH C «METOLOM KOHEUHBIX pasHOCTell» ompe-
JEJISIIOTCS TI0 CaeyIoluM GopMyIam:

q __K hn——l, s+1 —l—hn, s41 Hn—-l, s+1 Hyz, §-+1
1=

2 Ax ’ (13)
h +h H —H
D n, s+1 n+1, s-1 n, s+1 nt+1, s+1 .
7 =K 2 Ax (14)

OHpe,ZleJIHB paBHOCTB MeXXAY IPUTOKOM # OTTOKOM TIDPYHTOBBIX
BOJ B Ipefaesax KaxKAoro HusyyaemMoro ydacTka, T. €. BECJIMYHUHE
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qu—AxﬂAt;ZﬁAt, MOKHO IIPU PaCOpOCTPaHEHHH 3HAUEHUST 3TOH

Pa3HOCTH HA AHAJOTHYHBIE IIO THAPOrEOJOTMYECKHM YCJIOBHUAM Tep-
PUTOPHH IHOACUUTATL CpeJHeB3BellleHHOe 3HAaYeHHe STOH PasHOCTH,
XapaKTepHU3YIOIHeH yCaoBUS (POPMUPOBAHUSA MOA3EMHOTO CTOKA MJId .
neJsioro peuHoro 6accefina.

Ilpn OTCYTCTBMH NOCTYIJIEHHS. BOJ MOJ3E€MHBEIM CTOKOM B JaiH-
HBIl TIOJ3€MHBIH BOXOCOOD (HET NOA3EMHOro BONOOOMEHA) BEJIH-

A .
qHHa Z‘.-ﬁ Af, yMHOXKeHHAs Ha IJIO(aAb GaccefiHa. JaeT MOX3EM-
HBEIff CTOK 3TOro Bojoc6opa. B ycC/I0BHAX NOMHOTO ApPEHUPOBAHMHA
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Puc. 16. Cxema pacuera Gananca ajeMeHTa TOJ-
3eMHOr0 MOTOKAa N0 JaHHBIM 00 YDOBHSX B Tpex
- ero CeyeHHsX.

W — nuranHe NOTOKa CBEpXY, ¢; — OPUTOK, ¢z — OTTOK
NMOR3EeMHEBIX BOJ W3 3JIEMEHTA INOTOKAa (3J1€MEeHT 3aIlTpH-
XOBaH).

TPYHTOBBIX BOJ DpEKaMH 3Ta BeJHYHHA COOTBETCTBYET 00BeMy ee
IIOJA3eMHOI0 NUTaHHA 3a MHTEpBaJ BpeMeHH Af. JIerko BHIETh, 4TO

Aq pp 2
BeauynHa - *Af, BHIpaXKeHHas B J/cek. ¢ | KM2, ecTb MOAY/Ib HOJ-

3eMHOTO. CTOKA.

Meron nosposseT Ha OCHOBE HETAJNBHBIX THIAPOTEOJOTHUECKHX
CTanMOHAapHBIX HaO/IOAEHHil H3yYaTb YCJIOBHA (HOPMHUpPOBaAHHS
CTOKA He TOJNLKO B MeCTaX Pasrpy3KH MOI3E€MHBIX BOJ B DEKH, HO U
Ha XapaKTePHBIX YyYyacTKax HX BOLOCG0poB. OTHOCHTENbHAH CJOMXK-
HOCTb OPraHU3alluH CTANMOHAPHOH HaG/AI0LAaTeNbHON CETH CKBAaXKHUH
U TPYHZOEMKOCTb [eTaJbHBIX THIDPOre0JOrHUECKHX HCCAENLOBaHUM
OrpaHHYMBAIOT BO3MOXKHOCTb TpPHUMEHEHHs 3TOTO "'MeTofa IJsd OT-
JIeJIbHBIX  GacCedHOB IIPH MHOTOJIETHHX HCCAefOBaHuAX. MeToanka
TAKOTO H3YYEHHS] PEKHUMAa NOA3EMHBIX BOJ ONHCAHA B CIeHaJbHON
Jutepatype {8, 34, 39, 46].
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Brinonnenue yKa3aHHBIX THAPOTEOJOTHYECKHX pacyeTOB OTHO-
"CHTCS K 00/JaCTH CHeNHaJIbHBIX THIPOIeOJOIHYECKHX HCCIeOBaAHUM
I MOXKeT ObITb PEKOMEHJOBAHO IPH XOpolledl M3yUEHHOCTH HPUPOI-
HBIX YCJIOBUE 6acCefHOB Uil PACYETOB BOAHOrO GasjaHCa GOJBLIIOH
TOYHOCTH, OO0eCHeueHHOH COOTBETCTBYIOUIEH TOYHOCTBIO H3MEpeHH:
BCEX OCHOBHBIX €r0O 3J1eMeHTOB.

Ha6onaTeapHEle CTBOPH 1O Oepery peKH HJd BOJOeMa pas-
MEIAITCS ¢ YacTOTOH, ONpeneseMOl THIPOreOJOrHUECKUME YCJIO-
BUSMH BOZocOOpa. YUHTHIBAA . IECTPOTY TUAPOLEOJOTHUYECKOTO
CTPOEHMS. B IIpefesax JHake HeGOJNbUIMX peUHBIX OacceHHOB, MJIA
IPaBUNBHOIO OOOCHOBaHMSA M BLIOOpA MeCT HeOOXOZMMO Npuberathb
K H3BECTHOH CXeMaTH3alMM 3THX YCJAOBHH M BBIGOPY THIHYHBIX
y4YacTKOB ¢ Haubojiee penpe3eHTaTHBHLIMH YCJOBHAMHU B3aHMOCBA3U
PEKH ¥ BOJOHOCHOTO Iacta. Tosabko
IpU TaKHX YCJAOBHSAX U HPABHJIBHOM
paliOHHPOBAHUH faxKe B dKCOEPHMEH-
TaJdbHBEIX GaccefiHax MoXeT OBITh IO-
JydeHa BO3MOXKHOCTb NPHUMEHEHHUS TH-
IpoAHHAMHYECKHX pPacueToB pacxoja
HOoJ3eMHBIX INOTOKOB. Ha xaxkiom
yuactke OGepera, KOTOpPBHIl fBJIAETCA
THNHYHBIM B OTHOIIEHHH BOJ00OMEHa
MeKy PeKOH H BOJOHOCHBIM IIJIACTOM,
Prc. 17. Tlaan pacnonomenns APEHHDYEMBIM €10, IOJKEH OBITH 3aJ10-
CKBAXHH ¢ mamecemnmmvu ruppo- JKEH CTBOD. Ecad mo yesoBusiv B3auMo-
W3orTuICcaMH 1 - ompejeneHHs CBSI3M PEUHBIX M IIOJ3eMHLIX BoJ 00a
HarpaBJeHus HOJA3EMHOTO MOTOKA - fepera JOJUHLI aHaNOrHYHbIE, TO CTBOP

o TpeM TOUKAM. CKBaXKMH MOXeT OBITh o6opynosaH
TOJIPKO HA OJHOM H3 HHX.

JLasi oBecreyerHs - BOSMOMKHOCTH TUJPOTEOJOTHUECKUX DPacCyeTOB
CTBOPBl CKBaXKHH JOJIKHBEI PacHo/araTbCsi B. HAampaBJEHWH JBUKe-
HMS TMTOA3€MHBIX I0TOKOB Ha BEIOPAHHOM yuacTKe.

Onpenesenne HanpabB/eHUs MOA3EMHOIO TOTOKa Ie1eco06pAaA3HO
IPOBOAUTDL IO TPeM TOUKaM — CKBakMHaM. [lJs 3Toro B MecTe, rjie-
TpebyeTcs ONpeneJUTb HallpabjeHHe II0J3eMHOro II0TOKa, 3akJa-
JILIBAIOT TPH CKBAaXKUHEl (KOJOAIA), 00pasyoliiHe pPaBHOCTOPOHHHH
TPeyroJbHUK. EcC/aH oOIpeaeneHHe NPOU3BOJAHTCA Ha CKJOHE, TO
OHA CKBAa*KMHA pacrosaraercid B BepIIHHe TPeYroJbHHKA, JeXa-
el BEIIIE IO .- CKJIOHY, [Be JAPYrHe — HHXKe, NPUMEPHO Ha OXHOH
IpejnoJgaraeMoil THIPOH3OTHIICE TIOA3eMHOro mnortoxka. PaccrosHue
MeXKIYy CKBaXXHHAMM TPeYroJbHUKa OIpeje/sercsa (UIbTPaluoH-
HBIMW CBOHMCTBAMH BOJOHOCHOTO IIacTa; OHO JOJXKHO obecreynu-
BaTb, 3a BBIUETOM BCEX I[OTPEIIHOCTeH H3IMepeHHH, OIpEHeaeHue
pasHUNBl B OTMETKaxX YPOBHSX BOJBLl B CKBaXKHMHAX € TOYHOCTBIO
npuMeHseMblX Npu6opoB. B OoJbIIAHCTBE C/IyYaeB pacCTOAHHE
MeKJy CKBaxKHHaMu paBHO 200—300 m.

' Ilpou3Bena HUBEJAHPOBKY yCTb CKBaXKHH W 2aMep yPOBHS BOZBL
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B CKBaXKMHAX, NEPECUUTHLIBAIOT IOCJAENHHE Ha OTHOCUTE/]bHbIE BHI-
COTHBIE OTMETKH, NPUHAMAs 3a YCJIOBHBIH - HyJIb OTMETKY CaMOro
HU3KOTO YPOBHSI B OJHOH M3 CKBazKHH.

IlponaBensa yrJOoMepHBIM MHCTPYMEHTOM OINpejeseHHe a3uMy-
TOB HaNpaBJeHUsI MeXIy CKBaXKMHAMH. U OIpelfejuB pacCTOsSHHE
MEeXAy HHMH, COCTaBJAIOT IJIaH PaCIOJNOXKeHHUsT cKBaxuH (puc. 17).

Cropousl TpeyrojpbHuKa I, 2, 8, 06pa3s0BaHHOTO CKBAXKWHAMMU,
IeJNsIT Ha NPONOPUUOHAJbHBlE OTPE3KH B COOTBETCTBHH C OTMET-
KaMH YPOBHEH W vepe3 TOUKY C ONWHAKOBLIMH -OTMETKAMHU IIPOBO-
ST THIPOUBOTHIICH. JINHUS, NepIeHIUKYAsIpHAS K TUADPOU30THIICAM,
NpoBe/ieHHAsT B HanpaBJeHHU UX NaJeHus, ONpe/ielisieT HanpasJeHne
JBHKEHUS M0J3eMHOTO MoToKa. [losnyueHHB IJIaH THAPOHU3OTHIIC [10-
3BOJISIeT ONPELEIUTDb K YKJIOH TOA3eMHOTO [IOTOKA.

Ecau 118 BHOPaHHOTO ydacTKa He HMeeTCs TOYHBLIX JaHHBIX
O HallpaBJEHHH MNOJ3EMHOr0 MOTOKA, TO CKBAaXKMHEl ' PasMelaloTcs

IR 5 "— )
= == :—1:_‘—_—\~
-1 ———=2 |3

Puc. 18. Buausiaue ﬁonnopa ‘PeKH Ha YPOBEHb TI'PYHTOBBIX
BOJ.

I — sona mpupeunoro pexuma, /I — 30Ha BOZOPA3NENLHOIO peKHMA
TPYHTOBEIX BOJ; ! — ypOBeHb IPYHTOBEIX BOX, JO IOAMOPA, 2 — TO e
nocie MOZmopa, 3 — Haﬁmo,ua'renbﬂme CKBAYKHHEL,

10 CTBOpaM-IIONepeyHHKaM, HNepIeHIUKY/ISIPHBIM K OOIIEMY Ha-
OPaBJEHUIO TeUeHHs IOBEPXHOCTHOI'O BOMOTOKA. [Jf paBHUHHOMN
MECTHOCTH C HeOOJbIIHMH YK/JIOHAMH B 3TOM CJAydYae HalpaBieHue
CTBODOB OYIET COBNajnaTh C HampaBjeHUEeM TEYEHHS MNOA3EMHBIX
BOJ. ‘ '
YuuTbiBas, YTO OCHOBHOH 3aau€il THAPOTEOJOTHUECKHX HABJIO-
JNeHHH ABJAETCA KOIMYECTBEHHAs OHEHKa BOLOOGMEHa DEKH H BO-
JOHOCHOTO IJjacTa, HabJiofaTebHble TOUKH Ha CTBOpaX B IpUpeu-
HOJ YacTd MHOCAEAHEro paclojaraloT ¢ Y4YeTOM MNpPeANoJaraeMoi
KPHBOH JeNpeccuyl NMOA3eMHBIX BOA. DBamxkaiias K peke cKBaxKHHA
ZI0/KHa OBITH pacnoJjoXkeHa Tak, YTOOHl IO HeH MOXKHO OBUIO HpO-
H3BOAUTL HAOMIOJNEHHST Ha HeBOMBIIOM pPACCTOSIHUU OT ypesa BOIH
B pEKe KaK MPH HU3KOM, TaK H HPH BLICOKOM yPOBHE DEUHBIX BOI.
OcoByio IeHHOCTb NPH pasMellleHHH CKBAXKHWH Ha CTBOpPe Y peKH
UMEIOT CBEeJeHHS O IIMPUHE 30HLI B/IMAHHA PEKH Ha YPOBEHDb NOJ-
3€MHBIX BOJ, B KOTOPOH 06pasyioTcss oGpaTHble VKIOHLI (puc. 18).
Pasmenienne CKBaXKHH JOJKHO OGECNEYHTH BO3MOXKHOCTH HaBJIIO-
JleHUs1 BCEro mpouecca NHMHAMUKH YDOBHeH B IIPHPEYHOH UYaCTH NpH
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GeperoBoM peryaupoBanud. C/I0XKHOCTE ¢ 0GOPYJOBAHHEM TaKHX
CKB4XXHMH BO3HUKAET, €CJAH OHH . pasMellaloTcs Ha -3ajuBaeMoi
nofime. B 3TOoM cayyae HyXKHB 0COOBIE MepBl TO IPENOXPAaHEHHIO
-OT NPOHMKHOBEHHUS 3aTPYOHEIX PEUHBIX BOJ IIPH 3aTOIJICHHH palioHa
CKBaXKMHBL. I IMHAHEIE 3aMKH Y YCTbSi CKBaXXKHHBI MOTYT HaJEXKHO
MpeaoXpaHiTb CKBAXKHUHE! OT 3aTOKA.

Paccrosiune Mexay HaGIIOHaTeIbHBIMH TOYKAMM Ha yUACTKE
KpyTo#l yacTH KpHUBOH Jempeccuu (KakK NIpaBusio, y O6eperoB BOJIO-
TOKa WJIH BOLOEMa) MOXKeT OBITh nopsaka 25—100 M, a mjas moso-
roft wactw 100—200 M. B HampaBjeHus Bojopasnena HaGJIOA-
TEJbHBIE TOYKH C TAKOH 4acTOTOH HOJMXKHBEL OBITH YCTAHOBJEHBl OO
MeCTa, TLe Ha YPOBEHb IOJ3EMHBIX BOJ ‘HE OKA3BIBAET BIUSHUS
MOATIOp TIOBEPXHOCTHBIMH Bojaamu. [lanee no Bojopasjena Iene-
coobpas3Ho pacmosiarath HaOJIIOfATEIbHBIE TOUKH C TAKHM pacue-
TOM, 4TOOBl- BHE 30HBEI NOANOpPa HMEJIOCh He MeHee Tpex HaGJII0-
JlaTeNbHbIX TO4YEeK, . MO3BOJAKILNE KOJUYeCTBEHHO OLEHHTH TOA-
3eMHBIH TOTOK, TOAXOASIIIAN CO CTOPOHBI BOJAOpasiena K 30He
nojgnopa. : ’

Bonee xoHKpeTHBlE pEKOMEHJALIHH MO OUPENEJEHHI0 pPacCcTOsi-
HUSL MeXJy HabJoNaTe]bHBIMH CKBAXKMHAMY Ha pPacueTHOM CTBOpE
B IPHPEYHOH YaCTH BOJOHOCHOIO IJacTa MOTYT GHITb JaHHB B 3a-
BHCUMOCTH .OT METOJA pacyeTa U eCTeCTBeHHBIX YKJIOHOB IIOJ3eM-
HEIX TIOTOKOB. :

Ilpn ucnosb30BaHHM MeTOJa KOHEUYHBEIX DPa3HOCTeH pacCTOsHHE
MEXIY CKBaXKUHAMH JOJKHO OINpefessdaTh NpeBbIlieHHe cTaTHye-
CKHX YpOBHeH BOIBI N0 CMEXHBIM NYHKTaMm HaOJIOJeHHH He MeHee
0,20 M. HTo6Hl ObGecneunTh NMOTPEIIHOCTh pacyeTa pacxofa MOTOKa
B 3TOM cayuyae MeHee 109, paccTosiHMe x MeXIy CKBaXKHHAMH Le-
JIecoo6pas3Ho onpenesaTsh no GopMyJie

x—__l’lz l/ at , (15)

rie o — K03 QUINedT YpOBHENPOBOLHOCTH, NIpUMEHAEMbIl BHayane
npuGIUKEHHO, B COOTBETCTBHM C MEXaHMIECKHM COCTABOM BOJO-
BMEIIaIONHX MOpOJ; f— BpeMs, B TeueHHe KOTOPOTO MOIYT IIpo-
HCXOJNHTb Hanbo/Iee 3HAUHTEABHBIE IO BeHUMHE M3MEHEHHS YPOBH
PEK B I'PAHHUIlE MOTOKA {YPOBHS PEUHBIX BOA).

[Ipy BHIMOJIHEHUHU pacueTa C IPHUMEHEHUEM aHAJIUTHYECKOrO pe-
mwennsd puddepeHnNalbHEIX YPaBHEHUH N5 HeOOJBIIMX OTPE3KOB
BPEMEHH pacCTOSIHHE MeEXKIY CKBaXKHHAMM Iejecoo6pa3Ho yBeJH-
UHTH TO CPABHEHMIO C pacCYWTAHHBIMH mo ¢opmyne (15) B 2,5—
3 pasa. :

[si Gojiee TOJHOTO H3Y4YEHUS TOA3EMHOTO NHUTAHHS BOJOTOKOB
H BOAOEMOB HEOOXOAMMO CTPEeMHTLCS K JOBEAEHHIO CTBODOB Ha-
GJI0aTeNbHBIX TOYEK OO TIOA3€MHOr0 BOAOpasfena H3yiaeMoro
Bonoc6Gopa. Tak kak B GONBIIUHCTBE cJydaeB Ha BOZOCOOpax B3aH-
MOpAacHoJ/okeHde NOBEPXHOCTHOTO U HOA3EMHOrO BOJOPa3Je/oB HE
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YCTAHOBJIEHO, TO JAJs ONpEeLEJeHUs I'DAHHUIl NOA3eMHOro Bomocbopa
npu oGOpPYMOBAaHHK HAOJNIOLATENBHBIX CTBODOB PEKOMEHHAyeTCA 3a-
JIOXKUTb |—2 BpeMeHHble pa3BeAbIBaTE/bHblE CKBAXKHMHBI Ha IIPO-
JNOJIZKEHHH CTBOpa, HO B COCEIHEM IIOBEPXHOCTHOM BoZOCOOpe — Ha
paccrosguuu 200—800 M OT NOBEPXHOCTHOIO BOJAOpasjesa.

Ortnenbuble HAGMIOZATENbHBIE TOUKM WM MX TIPYINLl Ha CTBO-
pax, UAYIUX K BOROpasienaM, AOJXKHBI OTPaxKaTb OCHOBHbIE OCO-
GEHHOCTH TIPUPOJHBIX YCJOBHE BomocOOpa, BAHAIONINE Ha IHUTaHHE
NOJ3EMHBIX BOJ (NMOBEPXHOCTHBIA CTOK, .IlpOcauMBaHHe H HCHape-
HHUE, 0CaJKH). _ ‘

BriGop paccTosiHHUS MeXIy HaOMIJaTeNbHBIMH, TOYKaMH. IO
CTBOPAM-TIONEPEYHHKAM Ha BOJOTOKax B OCHOBHOM OIIpeje/aercs
IIMPUHON MOJIMHB, €e IMONePeYHHM INpoQHIeM, HaJUUHeM Teppac
¥ BBIXOJOB KOPEHHLIX NOPOA. B IIMPOKHX MAOJIHHAX PacCTOsHHE
MeXIy HaGaoAaTeTbHBIMI TOYKAMH MOXKHO IO CPAaBHEHHIO C PEKO-
MEHIOBAHHBIMH BHIIIIE YBEMHYUTb, a B 0CO60 Y3KMX NOJHMHAX COKpa-
THTh. BHIXOAB KOpPEHHBIX MOpPOJ, KaK INPaBUJIO, 3HAUHTENbHO YC-
JIOKHSIOT 060PYLOBaHHE HAGMIOLATENbHEIX TOUEK.

B peunmx goauHaX, B MecTaxX NPUUJIeHEHHS Teppac, HeOOXOAUMO
VUHTHIBATD BO3MOXKHBIH INepeNoM KPHBOH J[AelpecCHH MOJ3eMHBIX
BON M pacmojarath HaGJOLaTelbHBlE TOUKM Ha JABYX COCEZHHX
Teppacax Ha He0OJBIIOM PaCCTOSIHHM.

[Ipu mpoekTHpOBaHUH HAOII0JaTeNbHBIX CTBOPOB-IONEPEYHHKOB
Ha BOJOTOKax, KOTJa NIPHPOJHBIE YCIOBHS €Illle HeLOCTATOYHO H3Y-
ueHbl, pas3MellleHHe HaOJIXaTeTbHBIX TOYEK Ha CTBOPAX MOXKHO
IPYHATH CAEAYIOIIMM: Ha OTMETKAX MEeXKeHH M Ha OTMeTKaX CaMoro
BBICOKOTO CTOSIHHSI TABOAKOBLIX BOJ; JjaJjee pacCTOsHHe MeXIy
COCEHUMH HAGIIOLATEIbHEIMA TOUKAMH YBEJHYHMBAeTCA II0 Mepe
yAA/NeHuss OT BOJOTOKAa NpPUMEPHO B TakKOH IIOC/JeN0BATENbHOCTH:
25, 50, 100, 200, 300 M u T. A. 10 BojgoOpasjena.

L7151 oupenesneHuss HanpaBJeHHs IOJ3€MHOTO NOTOKa U €ro yk-
JIOHa ¥ [/ JaJbHEHIINX CHCTEMAaTHUeCKHX HaOJIOJCHHH B AOJNHHE
BOJOTOKA OKOJIO HAG/II0fAaTeIbHBIX CTBOPOB-IIONEPEYHHUKOB ~ LeJe-
coofpasHo 0GOpyAOBATH OJNHY Hab/MI0JaTeJbHYI0 TOUKY BHILIE HJIU
HUXKE CTBOpA. Takas «yK/IOHHAA» HaOJIONaTeIbHAST TOYKA OOBIYHO
pacnonaraercss B 150—200 M BbIIle MJIM HHiKe IONEPEYHHKA, NPH-
yeM €e INPOEKI(Usl Ha NOCJAeIHHMH JO0/KHa JeXaTb Ha I[OJOBHHE
paccTOsHHA MeXAY NepBOH M BTOPOfl (OT ypesa. BOAb B BOJOTOKE)
HaOMIOLATENbHBIMHA TOUKAMHU. :

s u3yueHusi MOAPYCIOBHIX BOJA H NOA3E€MHBIX IIOTOKOB B aJ-
JIIOBHAJIbHBIX OT/JOXKEHHSIX MOJNHH HA OTAENbHBIX YYaCTKax BOJOTO-
KOB MOTYT OBITb 3aJI0XKEHHl JIONIOJIHHTEe/bHbIe OTHEJbHbIe CTBOPHL
 BJOJIb BOXOTOKa, HA €ro JeBOM U IIpaBOM Oeperax. 3aJloXKeHue
TaKHX CTBOPOB LENeCO0GPAa3HO NPH HEOOXOAMMOCTH HU3YUYEHHS NOX-
3E€MHOrO NMTaHHS JAHHOTO BOJOTOKa WJH PEKH, B KOTODYIO OH BIa-
JaeT, 34 CYeT MOA3E€MHOI0 CTOKa BOJOHOCHOTO IIACTa, BMeINAlo-
IIET0 MOJIPYCAOBLie U a/l/1I0BHANbHbIE BOALL. ‘
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KonuuecTBeHHBIN pacyeT HOAPYCAOBOTO TMOI3EMHOIO CTOKA Kak
3/7€MeHTa BOJHOTO Oajlanca peyHoro 6accefiHa H yYeT CyMMapHOTO
IIO[3€MHOFO [IMTAHHMS BBIINIE 3aMBIKAIOIIETO T'HIPOMETPUYECKOTO
CTBOpa MOTYT OBbiTh IIPOBEAEHBI IIPH YCJIOBHH OGOPYILOBAHHS CIIE-
I[MaJIbHOTO PAaCYeTHOTO IMOIePEeYHHKa CKBAXKHUH Y THIPOMETpHYE-
CKOTO CTBOPa, B KOTOPOM OJHOBpPEMEHHO C ONpefe/eHHEM CEUSHHUS
HOAPYC/AOBOrO II0TOKA IIPOU3BOJSTCSI ONBITHBIE PAGOTH JJist TOJY-
YeHHs HAHHBIX O KoapduuuedTe (QHUIbTPAIMK TOPOJ, BMEIaloIHX
3TOT MoTOK. PacueT pacxona ompegessercs [O 3JeMeHTapHOH ¢op-
myae ([8] u mp.).

- Hdas xonuyecTBeHHOH ONEHKHM INIOJ3€MHOTO NHTAHUS HA  y4act-
Kax JPEHHPOBAHUS MOJ3€MHBIX BOJ IHOBEDPXHOCTHBIM BOJOTOKOM H

6 AZAT e
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Puc. 19. CTBop HaG/bfaTe/bHBIX CKBAXKHH N0 ONEPEYHHKY K DeKe.

! — cyrauHkH, 2 — mecKku, 3 — JIMH3a CYIJIHHKOB C TIpaBueM, 4 — CKBaXHHa B 30HE
MECTHOro Hamnopa, 5 — TpOUHHK CKBAXKHH JJs1 pacdera 3J€MEHTapHLIX DPACXOA0B
MOA3EMHOr0 MOTOKA, 6~ ypOBeHb TIDYHTOBBEIX BOZ.

&

BOZOEMOM HEOOXOAUMO. O0ecHeyuTh TaKoe pasMelleHue HabJaoxa-
TeJbHEIX TOUEK Ha BOAOCOOpE, NPH KOTOPDOM HMeNach ObI BO3MOIK-
HOCTb IO JaHHBIM HaOJIOJeHHH 3a ypOBHeM IOJ3eMHELIX BOJ, Ompe-
JeJUTb pacxoj, BCEro IIOA3eMHOr0 TIOTOKA, BbIKIHHUBAIOIIEroCsH
B PYC/JI0 BOAOTOKA HJHM JOXKe BOJoeMa.

Has ydacTKoB TNOA3eMHBIX NOTepPb [JaHHBle HAOJIOAEHUH 3a
yPOBHEM MOJ3EMHLIX BOJ JOJXKHEI 0GeCnedyuBaTh ONpeie]eHUEe Ko-
JINYECTBA NIOBEPXHOCTHHIX BOJ, NMOCTYIAIOLUINX Ha NUTaHHEe BOJAOHOC-
HOrO 1JlacTa B JJAHHOM MecTe.

Eciu nojgsemuoe NHTaHUE PEKH NMPOHUCXOAUT 34 CUET MOA3€MHOrO
CTOKa HECKOJBKMX BOJOHOCHBIX IIACTOB, TO CTBODBI CKBAaXKHUH
JOJIZKHEI 000pPYAOBaThCA II0 TOMY K€ MNPHHIUIY H JAJ8 pacuera
pacxoJOB TIOA3¢MHOI0 IIOTOKa M3 MEXKIIACTOBBIX NOJ3€MHBIX BOJ.

Oco6yI0 CN0KHOCTL IPEACTABJseT OLICHKA JPEHHPOBAHUA PEKOii
HamopHBIX BOA. [lJd pacyera BOCXOAALIET0 HNOTOKAa HAaNOPHBIX BOJ
HeoOXOo[HMa  3aK/JaZKa HECKOJbKHX CKBaXXHH C KODOTKHMH
($UIBTPaMU Ha Pa3IMyHON riyouHe.
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[Ipu o0GOpymOBaHUH NYHKTOB HaOJIOJEHMH 3a CTOKOM H3 He-
CKOJIbKUX BOJOHOCHBIX ILIACTOB HAOJIOZAaTe/bHbie CKBAXKHHEL,
BCKpbIBaloliue GoJee TITyOOKHWe BOJOHOCHHE IIACTHl, 3aK/1alblBa-
0Tca Ha, Gosee pedakoft cerke.. JLJIST CONOCTABJIEHHS PEXUMOB OT-
JeJbHBIX BOJOHOCHBIX IJIACTOB Hab/iofaTeNbHble TOUKH Ha Da3HBIX
mwiacTax S3aKJafblBalOTCsi Ha HeGOJBHIOM paccTOSHMH OJHAa OT
ApPYTOi. .

IlpuHnunuanbHasg CXeMa pasMelleHHs HaOJd0LaTelbHBIX CKBa-
KHH B Pas3/HUYHBIX YCJIOBHAX TpUBejeHa Ha puc. 19—21.

JJist TIpaBu/IbHON HHTEpPIpeTanyu IOJYy4eHHBIX pe3yJbTaToB Ha-
BJIIONEHH ¥ TPOM3BOJCTBA THAPOTEOJOTHYECKHX DPaCyeToB HeoOXo-
JHUMO ONpeJeneHne OCHOBHBIX BOLHO-(DH3MYECKHX CBOWCTB FODHBIX
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Puc. 20. Cteop HaGmoAaTeNbHEIX CKBAXKHH ‘,um{ HM3y4YeHHs] [OJ3eMHBIX NOTePb

PeKH U TNUTAaHUN e€e BepXOBOAKOM.

I — BOLOYNOP, 2 — H3BECTHAKH, § — CYIVIHHKHM, 4 — NECOK, & — CKBAaXHHB, 6 — YPOBEHb
NOCTOSHHOTO IOA3EMHOT0 IOTOKAa, 7 — YPOBEHb BEPXOBOJAKH.

nopof - (TPyHTOB), CJaralouidx BOJOHOCHLIE IacThl. B OCHOBHBIE
pacyeTHble GOpPMyJBI 1O peXuMy, GajaHCy H ONpeJeseHHI0 3amla-
COB TIOA3E€MHBIX BOJ BXOAST KO2(Q(PUIHEHT (QUJAbTPAIMH.H napa-
MeTpBl, XapakTepusyloillie M3MeHEHHe XKOJMUecTBa BOJABl B IOpax
npu KoneOGaHUsIX CBOGOLHON MOBEPXHOCTH MOA3EMHOrO NOTOKA: IPH
ONyCKAaHMHU €e BXOAUT KO2((PULUHEHT BOILOOTLAYH, NPH INOBLILIE-
HUK — KO3(DGUUHEHT HeJOCTaTKa HACHILIEHHS.

[TosTomy mosayuenue NaHHBIX 06 OCHOBHHIX BOJHO-(U3HYECKUX
CBOHCTBAX BOAOHOCHOTO IIACTa SIBJAAETCS 00A3aTeNbHLIM. DTH JaH-
HBle MOTYT OBITb NOJYYEHHl NPH CHENHaJbHBIX ONLITHHX padoTax
B usyyaeMoM OacceliHe. B 3aBHCHMOCTH OT NIpakTHYeCKoil Heob6Xo-
JUMOCTH ofecreueHHs] PacyeToB PACXOAOB I0J3eMHBIX N[OTOKOB Ha
HaGII0ZATeJNbHBIX " YUIACTKAX, KPOMe ONpenesieHuss Ko3bh(UIHEHTOB
(uIbTPalUU ¥ MapaMeTpa W, B COCTAB ONLITHBIX paboT MOTYT OBHITH
BKJ/IIOUEHBI Onpefe/aeHnss Ko3hdHULIHeHTa YPOBHENPOBOJHOCTH H CKO-
pocteit puabtpanud. Onpenesenne HOCACTHAX HMeeT OOJBIIOE 3HA-
YeHHE NPH OlleHKe pacXoja NOAPYCIOBOTO CTOKA.
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CJI0KHOCTh - ¥ TPYAOEMKOCTh ONBITHHIX PaGoT MO ONpENeseHHio
THAPOTe0JOrHUeCKMX IapaMeTpOB [esaeT I[egecoo0pasHbeIM CcHop
JaHHBIX O HUX B PasjHuUHBIX MaTepHa/jax IJA-BCell TEPPUTOPHH, Ha
KOTOPOH pacloJIOKeH H3ydaeMBlfl 6acceliH, ¥ HCNONIb30BaHHE HX HA

/X1 /2Aﬁ83 Wed\s o6 *\7bva

Puc. 21. Cxema pacmnonoxeHus HaOMIOaTe/IbHBIX CKBAXKHH
[IJiS u3ydeHHs BojHOTO OajaHca peuHoro GacceffHa.

1 — Bonopasmen, 2 — r¥APOU3OTUICH, 3 — JHHUA THIPOreOJOTHYECKHX

paspesoB, 4 -— HampaBJeHHe MNOAPYCJAOBOIO CTOKA 'y 3aMBIKAOUIEro

cTtBopa OacceifHa, 5 — JIMHHH TOKAa MOJ3EMHBIX NMOTOKOB B GacceiiHe,

6 — gabaiofaTe bHble CKBAXKMHBI [IJS OIpPENeNeHusi PACXOIOB IIOTO-

KOB, 7 —TO e [Js OlpefleNeHHs H3MEHEHHH 3aracoB NOI3eMHLIX
BOjx B OacceiiHe, § — FHAPOMETDUYECKHIT CTBOP.

OCHOBE aHaJH3a BO3MOXKHBIX AHAJOTHH THAPOTe0JOTHUECKHX YCJI0-
BUH 6aCCERHOB.

Kosdpdumuent unbTpanuu BOAOHOCHOTO mJiacTa HauGosee e-
JMecooGpasHo U NPaBHJABHO ONpENEIATh IIOJIEBEIM METOJOM, ITyTeM
HaG/IOfeHUH 3a MU3MeHEeHHeM ypOBHS BOABI B CKBaXKHHAX, NPH IpO-
M3BOACTBE ONMBITHBIX OTKAueK. [10JeBO#l MeToj sBJsSeTcS HauGoJsee
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HaJeXKHBEIM Croco6oM omnpefeneHus KosdpouuueHta QUABTPAINH,
TaK KakK NPH 3TOM BOAONPOHHUIIA€MOCTb TOPHBIX IOpOJ Ompeaenf-
€TCS1 B €CTECTBEHHHIX yCJOBHAX 3aneranus. OfluHe peKOMeHIalUH
[0 TIPOBELEHHUIO TAaKUX ONpeleseHHH [aloTcAd B WHCTPYKTHBHOM YKa-
BaHUU /S ONOPHBIX THIPOTEOJOTHUECKHX CTaHIHH, Gojiee JeTafb-
HBle YKa3aHHUS — B cennaJJbHbx padorax [8, 74, 85 u ap.].

CKopocTh HOA3EMHOIO NOTOKAa TaK ke, Kak H KOo3phHuIHEeHT
pUIbTPaNVK, SBJIAETCH CYLIECTBEHHOH XapakTepUCTHKON BOJOIPO-
HHLAeMOCTH TODHBIX MOPOJ. 3HaueHHe CKOPOCTH IOJ3eMHOTO [0-
'TOKA 1 HCIOJb3yeTcd IJf BEIYHCIEHHS] CKOPOCTH (bI/IJIpraLLI/II/I v,
‘HeoOXOgMMOH [Jf pacyeTa pacxola MHOL3EM-

Horo moroka. CKOpoOCTb GHABTpALUH OHpefe- o 5

Jsietcd mo dopmynae ‘ A P
v=un, (16) v

r

THe 1 — IOPUCTOCTL TOPHBIX IIOPOJ BOAOHOC-
,HI(L)ro nnacal?a onpeﬂeﬂgﬁﬂaﬂ Hgﬁl(L)paTélprIM Prc, 22. Cxena pac-

’ TIOJOXKEeHHA CKBa-
myrem 10 o6pasumaM, B3ATHIM U3  BBIPA-  xum gas ompeAede-
HOTOK. HHSL CKOPOCTH HOJ-

Omnpenenenye CKOPOCTH INOA3EMHONO MOTO-  SEMHOTO INOTOKa ¢
. Ka 11eeco06pa3Ho MPOBOAATH C NOMOMILIO 3a- “OMomf}‘gpo;HMKa'
TyCKa B MOA3EMHBII MOTOK HHAMKATOPOB, KOTO- 4 _ yeurpansmas cxpa-
DBIMH MOTYT CJIYXHTb Kpacsillye BelecTBa W Xuia aui sanyera yi-

nukaropa; . 5, B, I' —
€O [8 74] HaGaoLaTeNbHBIE GKBA-

s MPOBe/ICHH ONEITa B 5TOM CJydae AL

OKOJIO pa3BenouHOl (LeHTpasbHOH) BHpPabOT-
KH 3aKJagblBapT 2—3 HabJA0faTenbHble BBIpa6OTKH, pacnoJaras X
HMJKE IeHTpaJbHOI, IO IpejnoJaraeMoMy HaNpaBJeHHIO NOI3eM-
HOro notoka. BripaGoTku Lenecoo6pasHO pacnojararth 10 paguycy
OT LEHTPaNbHOH, B KOTOPYI0 TIPOU3BOJAT 3aNyCK HHAHKATOpa
(pmc. 22).

Paccrosinue or nentpanabHoil BeipaboTku A 10 Ha6JI}O,ELaTe.JIbeIX
Toyex b5, B, [ 00yC/OBIMBAeTCAd CTENEHbI0 BOJONPOHHIIAEMOCTH
TIOpox: I) IUISE JIETKO BOIONPOHHUAEMBIX INOpcj, (HEecKH, rpaBui,
TajeuyHuk) — 3—7 M; 2) mast caabGo BOAONPOHHUIAEMBIX HOPON
(MenKO3epHUCTH NeCOoK, CyIecH; CYIJAWHKH, Jjécc) — 0,6—1,5 .

Paccrosuue Mexay uHabaiogaTenbHBIMH ToukamMu b5, B, I’ yno6-
HO OpaTh paBHBIM ]—1,5 M.

Ilpu npousBOACTBe ONBITA2 B LEHTPAJBHYI BHEIPAGOTKY BBOIMAT
PacTBOp HMHJMKATOPA H OTMEUYAIOT BPEMs 3alycKa, MOC/Ae 4Yero ye-
pe3 oOIpeHesieHHBle NPOMEXYTKH BPeMeHH H3 HabII00aTedbHbiX
BbIpaBoTOK OepyT mpoObl BOAEl. OpHEHTHPOBOYHBIE CKODOCTH IBH-
JKeHus TOA3eMHBIX Bojx npw ykaoHax 0,001—0,005 sweipakarorca
CAeAYIOIUMY IUppaMu:

B TpyOO3EpHUCTHIX IecKax 1,6—2,0 M/cyTry,
B MEJIKO3epHHCTHIX IecKaX M Cymecsix - 0,5—1,0 »
B CyrJIMHKaxX H Jécax 0,1-—-0,3 »
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B orofpaHHBIX 43 HAOMKOIATeAbHBIX BHIPAGOTOK MpoGax BOMB
ONpenensaloT KOHNEHTpPaIUIo HHAHKaTopa. Ha ocHOBe MOMyueHHBIX
JAHHBIX COCTaB/IsieTCs TPadUK H3MeHEeHHS KOHL[eHTpaHHI/I HHIHKa-
Topa B npofe u3 HabJo1aTeIbHBIX BIPaGOTOK.

[To MOMEHTY IIPOXOXKEHHS PACTBOPA C MAKCHUMAJbHOH KOHIEHT-
panueil ycTaHaBJAHBAIOT NeHCTBUTENLHYIO CKOPOCTb JIBUMKEHUS BOMEI

b= (17)

rae L -— paccTosiHMe MeXKAy UeHTpanbHOH u HaGJIogaTeJbHBIMA
CKBajXHHaMH, T——BpeMﬂ IPOXOXKJEHUS pacTBopa € MaKCUMyMOM
KOHIIEHTPaIHUH.

Omnpenenenre - CKOPOCTH MOA3EMHOIO IMOTOKA - PEKOMEHLYETCT
IpPOBOAUTh B PA3JUUHOe BPEMs Ce30HA B 3aBHCHMOCTH OT Xapak-
TE€PHOI'C MOJOKEHHA YPOBHA W VKJAOHA TOTOKA, a TakXKe C yueTOM
peXuMa YpPOBHA B. IIOBEPXHOCTHOM BOJOTOKE UAH BOLOEME, CBA3AH-
HOM C M3Yy4aeMbIM BOAOHOCHBIM IJIACTOM.

HepocTaTox HaCBHIIEHUsI MOPOA BOACH MOXKET OBbIThb paCCYUTaAH
IO pa3HOCTH BEJHYHMH NMOPHCTOCTH U €CTeCTBEHHOH OODbeMHOH BJIaXK-
HOCTH .IOPOABl B 30HE KoJeOanusa ypopHed. Bomoorpava mas cyme-
CUQHBIX U CYIVIMHUCTHIX NOPOJ OHpeAenseTcs IO Pa3HOCTH MEXRAY
MOPUCTOCTHI0 W HaWMEHBIIeH BJArOEMKOCTBIO; AJA IecuaHbIX T0-
. POA mocnefHssT MOXKeT GbITh 3aMeéHeHAa MaKCHUMAaJbHOH MOJEKYJsIp-
HO# BiaroeMKocTplo. B ofoux .cayyasax TpebylOTCA JaHHBIE OMBIT-

HBIX Oflpe/le/leHUH YKa3aHHbIX BEJIHYMH.

[To pekomenmanuu A. B. JleGeneBa, p MoxeT GBITh OnpejeneHa
npu usydeHuu GasjaHCa TPYHTOBBIX BOJ, IYTeM CPABHEHHS <3IIOp
BJIAXKHOCTH IIOYBO-TPYHTOB JO M TOC/Ee CYIIeCTBEeHHOI'O H3MEHEHHS
ypOBHS BOjbI> [46]. ,

CyMMapHble 3Ha4eHHUs (b AJIs PAacueTHHIX 6acceHHOB MOryT OBITb
" IOJIyYEHB! W THAPOJIOTHYECKHM HyTeM. [Ipy BBHIMOJHEHHH KOMILIEK-
CHBIX THAPOJOTHUECKUX HCCAefOBAaHHH, BKJIIOUAIIINX HaOJIOAeHHS
3a yPOBHAMHU I'DYHTOBBLIX BOJ Ha BOjoc6Ope H M3MEDEHHS PACXOJOB.
BOJbi B 3aMBLIKAIOIIEM CTBOpPE I/ Mepuojia HNPeHMYLIeCTBEHHO IO -
3EMHOIO IHTAHHS BOJOTOKA, HMeETCs NpaKTHYecKad BO3MOXKHOCTD.
[OCTPOEHUsT KPUBBIX CBS3H pacxofa BOABl Wiogs CO CPeTHHM HM3Me-
HEHHEeM YDPOBHS TPYHTOBBIX BO# AHg, B aTom ciryyae cpengHss Be-
JUYMHA W A5 GaccefiHa Bblllle 3aMBIKAIOLIEr0 CTBOPA MOMKET OBITb.
paccuuTana:

Whons .
YT EE, (18)

[Ipakrtuuecku pacuersl, BuIoJHenHble B BHMIVJI, noxasviBaior
BIIOJIHE YJOBAETBOPHTENLHEIE pe3y/bTaTsl [43].

BriGupast 3HaueHWs AHgp AJg pasiHYHBIX YpPOBHeH CTOAHHI
MOBEPXHOCTH TPYHTOBLIX BOjJ B Oaccellde, MOXKHO auddepeHIn-
POBAHHO OIIEHUTH W JJIS PA3JUUHBIX CJIOEB I0YBO-TPYHTOB.
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AHanorHUHBIM ITyTEM MOXKHO ONDPEIENHTb W B Cjlyyae pacueTa
TI0JI3eMHOr0 CTOKAa B MaJblX BOJOTOKaxX IIO0 THIPOMETEeOPOJOTH-
YeCKHM [NAHHBIM HpPH OTCYTCTBMH HAOJIOLEHHH Hal ypPOBHEM
TPYHTOBBHIX BOJ Ha BomocOope, paccmorpenHoM M. B. Bogabd-
‘yHoMm {13].

[IpumMeHeHyde MeTOAA THAPOIMHAMHUECKOrO aHalu3a W OasaHca
TIOE3eMHBIX BOJ Ha OCHOBE peIleHHsi (PUAbTPANUOHHBIX YpaBHEHHUH
WY ¢ TIPHMEHCHWeM MOJEIUpPOBaHuUS TpeOyeT 1Jjis HOJy4eHus TUA-
pONMHaMHYECKHX TTapaMETPOB IIOA3E€MHOr0 NOTOKAa TAKHX Xe K03(-
-(PHIIEHTOBR YPOBHENPOBOLHOCTH, IIepeTeKaHusi H APYTHX, onpefe-
JisieMBX TIpHM ONBITHBIX pafoTax, MO pe3yabTaTaM CIelHa]bHLIX
PEXKHMHBIX - HAGIIONeHuH. YKazaHHble pabOTHL INpeAcTaBJasrT 00-
JIACTh COENHAIbHBIX HCcaenoBauui [8, 74, 85 u np.].

Tupponoruyeckue nadGawopenus !. Pemenue 3ajgay, nocrabieH-
HBIX TIepel THJPOJOTHUECKOH YAaCThIO IOJEBBIX UCCAEJOBAaHHH IOJ-
3€MHOTO MHUTaHHS peK, obecreydMBaeTcs MPOU3BOACTBOM IOCTOSIH-
HBIX. CTAUUOHAPHBIX X 3MU3CAMYECKUX SKCIEAUIHOHHBIX THAPOJO-
THYeCKHX paboT B H3ydaeMOM OacceliHe H HENOCPEJACTBEHHO Ha
‘HabMI0JaTeNbHLIX YuacTKax, I'Ie BBIIOJIHAIOTCS IHIPOTe0JOTHYECKHe
Ha6JI0eHNS 10 CTROPAM CKBaXKUH.

CranuoHapHbBle THAPOJOTHYECKHE HAGMIOLEHHS OCHOBHOH ILIE/bIO
'UMEIOT H3yueHHe PeyHOro CTOKa B OTHOWIEHHH peXHMa YDOBHeH u
‘PACXO0B BOJAOTOKOB [JIA OLEHKH BJIMAHUA 3TUX (PakTOpOB HA pe-
JKUM NOA3€MHBLIX BOJ ¥ 3aKOHOMepDHOCTeH HX CTOKa B peKH. BplmoJa-
HAIOTCS 3TH HAOJIONEHUsT B 3aMBIKAIOIIUX CTBOpax H3yyaemoro 6ac-
-cefiHa M Ha OT[AENbHBIX €ro yuacTKax BHYTPU OOGWIUX TpaHull
‘Bojoc6opa, BBAENSIEMBIX IO OCOOEHHOCTH B3aUMOCBA3M DEUHBIX H
TOoA3eMHBIX BOX. Jis oneHkm o6muEx ycjaoBuil GoOpMHPOBaHHSA
PEYHOTO CTOKA M ydyera Jnoberanus PYCAOBHIX BOA OT BEPXOBHH
0O PpAaCyeTHBIX THIPOJOIMYECKHX IOCTOB HapsLy C 3aMBIKao-
IIUMH CTBOpPaMHM Lesecoo0pa3Ho NPOH3BOAUTh HAOJIONEHHS 3a CTO-
KOM Ha NPHTOKaX M B HECKOJbKHX IYHKTAX IO JJUHE T[JIaBHOTQ
‘BOIOTOKA. . :

B cocTaB ceTH cTanHOHAPHBIX HYHKTOB.THAPOJOIHYECKHX Ha-
-6/II0l€HUH BXOISAT YPOBEHHBIE W pPACXOJHBIE NMOCTHI Ha peKax, 00si-
:3aTeNIbHO OpraHHM3yeMBle TakKXKe y KaXKIOro TI'HJPOTre0JIOTHYECKOrO
‘PACUETHOTO CTBOPA Ha IIONepPeYHHKaxX PeKH. TOJNBKO COBMEIeHHHIE
‘HabMIOJeHUsl 34 YPOBHSMH IIOA3E€MHEIX M DEYHBIX BOJ B H3ydae-
‘MBIX CTBOpaX MOTYT OOECIeYHTb HPABH/IBHYI) KOJHYECTBEHHYIO
‘O€HKY B3aMMOCBAI3H 3THX BOJ. IlepeHoc M WMHTEPNONALMSA HTAaHHBIX
‘06 ypOBHAX PEUYHBIX BOJ K THIDOTEOJOTMYECKHM CTBOpPAM. C COCEel-

! ManoxeHo cojep:KaHHe 3JIEMEHTapHBIX THIPOJOTHYECKHX Hab/oneHuil, Ha-
NpaBJIEHHBIX HEMOCPEACTBEHHO HA XapPaKTEPUCTHKY PEYHOrO CTOKAa JJIS OLEHKN
MOJ3eMHOr0 MHTaHHA pekd. Kax mpaBuno, 3TH paboTHl SBJASIOTCA JHIIb HEGOMb-
IIOff 4aCTbIO TMAPOJOrHYECKHX HaGJIOJICHHH, BEIMOJHACMBIX [JIf H3YYEHHSA THAPO-
JIOTHYECKOTr0 peXuMa peuHblx GacceffHOB Ha cetu ['MApOMeTCHyKOHI.
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HUX THAPOJOTHYECKUX HOCTOB MOTYT OLITb AOMYIIEHBI B NpPOCTEH-
LIKX YCJIOBHUSIX, HA GECIPUTOUHBIX yUYacTKaxX.

B coctaB cranuoHapHBIX THAPOJOTHYECKHX HAOJMIOfEHMI BKIIO-
YaloTCsl TaKkKe H3MEpPEeHHs pAacXofoB (ne6uTa) pOXHHKOB M/
OLEHKH POJHHMKOBOI'O CTOKa W H3YUEHHS pEXHUMa pernpes3eHTaTHB-
HBIX DPOJHHKOB C Ie/Jbl0 OGIIeH ONEeHKH CEe30HHOH HHHAMHYHOCTH
NOJ[3€MHOTO CTOKA ¥3 BOJOHOCHBIX IIACTOB, THADPABJIHUYECKH HE
CBSI3aHHBIX C PEKaMH.

BrinosHeHHe THAPOMETPHUECKHX paloOT IPU OLEHKE MOA3EMHOrO
NUTAHASA pEK HMeeT GOoJbllloe 3HAaYeHUEe, TAK KaK B GOJNBIIHHCTBE
CJIy4a€eB IMO3BOJISET  OTHOCHTEJIBHO IPOCTO OIEHHTb <THAPOMETpPHU-
YeCKHM METOIOM» CyMMapHBIH MOA3eMHBIH CTOK C BOjpocOopa, .11o-
CTYHAlOUIH{ B PEUHYIO CeThb BBHIIIE 3aMBIKAIOIIEroc CTBOpPa H Ha OT-
JEeJNbHBIX YUaCTKaX PEeKH. '

- Tlpurnun THApPOMeTpPHUYECKOH OLEHKH IOA3eMHOTO CTOKAa B PEKH
BEITEKAET U3 [OJOXKEHHS O TOM, YTO B U3BECTHHIX I'MAPOre0JOrTHYe-
CKHUX YCJAOBHAX H3aMeHeHHe pacxoma AQ MexAy ABYMs CTBOpamwy,
onpeneneHHoe Mo pacxonaMm Qg JAJAS BXOAHOTO cTBOpa U Qu aas
BBIXOJLHOTO CTBOpA, MOXKET GBITh IPHUHATO 32 BEJHUHHY NOL3EMHOTO
OUTAHHS (WM TOJ3€MHBIX TOTEPb pEUHOIO CTOK4), €CJH YYecTb
fanaHC peuyHBIX BOJ MEXKAYy 3THUMHU CTBOPAMH (CYMMAapHBIH Pacxop
GOKOBOH NPUTOUHOCTH PEYHOTO CTOK4, NMOBEPXHOCTHBIH CKJIOHOBEHI
CTOK, TOCTYHalOIIMii HENOCPEACTBEHHO B pYyCHIO ¢ BojocOopa Ha
YUACTKH MEXKIY CTBOPAMWY, MCIapEHHe C BOXHOH MOBEPXHOCTH PEKH,
armocgepHble 0OCAJKH Ha 3Ty MOBEPXHOCTb U T. IL.).

TloJlyueHHe NOJOKHTEIBHBX DPE3yJbTATOB B DACUETAX MOI3eM-
HOTO-CTOKA B PEKY THAPOMETPHUECKHM METOJIOM OIIPENENsIeTC BO3--
MOKHOH  TOUHOCTBIO THAPOMETPHUECKUX PabOoT ¥ YUeTOM OCHOBHBIX
coCTaBJSIIOMIMX GajaHca Ha W3yuaeMoM yuacTke. B mepByio oue-
pelb 3TO OTHOCHTCS K BBIJEIEHHIO B M3MEeDEHHOM H3MEHEHMH pac-
X0Ja NOBEPXHOCTHOH M NON3EMHOU COCTABJAAIOINUX PEUHOTO CTOKA.
[MpakTuuecku AJI51 YIPOILEHHS 3aJayd ¥ TIPAMOrO OIpelesieHHs] Be-
JIMYHHBl TOJA3EMHOTO CTOKa, IOCTYNAIoLlero B peKy Ha pacueTHOM
YYacTKe, THAPOMETpHUECKHEe HM3MepeHeHUs NPOHU3BOAATCI B IEPUOL
MEXKEeHH, KOTJd PEUYHOH CTOK B mpeobaaparoliedl yactu cHopMupo-
BaH 3a CYeT MOA3EMHOTO CTOKA. B 3THX yC/IOBHAX IOJOXKHTENbHbBIC
pesy/IbTaThl DACUETOB ONPEIENAIOTCA COOTHONMEHHEM BO3MOMKHBIX
‘M3MEHEHHH PACXO/0B MEXKJy IBYMS CTBODAMH H TOYHOCTHIO mnpo-
MeTpPHUYECKUX H3MEpEHHIl B yKa3aHHBIX CTBOPAX.

B ortHOmIeHHWH TpPUMEHEHUS M TOUHOCTH METOHA DAasHOCTH A
THAPOMETPUYECKOH OUEHKH PEeYHOro CTOKa B THAPOJOTHH CyLIecT-
BYIOT CTPOTHE KPHTEPHH.

B. JI. 3aiikos u C:. I0. DeneHroB B KauecTBe KpUTEpUsT LIS om-
pelesieHUs] TOTPEIHOCTH METOAOM DPAa3HOCTH NPEeNJOKHJIH HCIOJb~
30BaTh COOTHOINEHHE IIOLafiell BOJLOCOOPOB BepXHEro ¥ HUKHETO
cTBOpOB [22].

Jns ompefesieHust NOTPelIHOCTeR ¢ AJAd cJIydas NOCTOAHHOTO
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MOAYJA CTOKa Ha BCEH U3yuaeMo# TeppUTOpUM OacceiiHa 3ITUMM
aBTOpaMH JaeTcsd clefymouas ¢opmysa:

_ 1+ K .
| =i (19)
rne § — HOrPelIHOCTb ONpefeseHHs] PACcXOola B KaxKJOM H3 CTBODOB
B Y%, K — oTHOLIeHHEe MJOIAJY JO NEPBOTO CTBOPA K ILIOI(AAH IO

BToporo cTBOpa.

IIpuHKMas [/ MAacCOBBIX ONpPENeJeHHH PACXOOB B mnpomeT-
PHYECKHX CTBOPAaX OTHOCHTENBHYIO MOTPEIIHOCTb &= *£5%, moay-
yaeM BO3MOKHbBIE OIIMOGKH IJISI PA3HOCTH PACXONOB B NBYX CMekK-
HBIX cTBOpax (Tabu. 12).

TaGnuma 12
B ..o ... 0,5 0,6 0,7 0,8 0,9
§°/o ....... +15 -+20 +28 +45 +95

A. T'. BynaBko 15 onpejeseHus NOTPEIIHOCTH METCLA PasHO-
CTH B cJyuyae ABYX CTBOPOB IIpeJjiaraeT COOTHOIIEHHE pacXouos
B HUMJKHEM H BEPXHeM CTBOpax
Qx
Qe (20y

Ilpenenpuas OTHOCHTENBHAS MOTPEIIHOCTH MPUTOKA 6% B 5ToM
cayuae onpenessercs

o =—

RN
| =T b (21
rae 8g — npeaeabHasi OTHOCHUTC/IbHAA IOTPCIIHOCTL U3MEPEHUs pac-
X0la B HHJKHEM CTBOpe, NPUGJMMKEHHO paBHasd TO Ke BeJIHUHHE

1715 BEPXHEro CTBOpa.
Has pacuera morpemHocrelt mpepjaraercs tabua. 13, comepxa-

uiast BeJMYHHEL = gn_ B 3aBHCHUMOCTH OT COOTHOHLICHUSA DaACXOLOB.
H

TaGauma 13
a g o ’ g - [ 8
1,05 41,0 1,50 5,00 4,00 | 1:67
1,10 210 175 | 3’6 500 | 150
115 14°3 200 3700 | 10000 | 1.22
1.20 11,0 2750 2’33 | 20000 | 111
1795 9.0 3700 200 | 5000 | 1.04

Bennunna I?) HOKa3biBaeT, BO CKOJIBKO Dpas mpejaesbHasg OTHOCH-
Te/bHasA INOTPEIHOCTL pPAa3HOCTH IMpEBbIIaeT TaKyK Ke MNorpenr-
HOCTb HCXOJHBIX JaHHBIX.
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BoamoxKHBIE OIHOKH IMOACYETa MeTOJOM pAa3HOCTH IJS pas-
JUYHBIX COOTHOIIEHH{ MeKAY pacxojaMH U I[peieJbHOH OTHOCH-
TeJbHOH HOTPEeLINOCThI0 HCXOAHBIX AAaHHBIX fatoTcd B Taba. 14.

Ta6auma 14
Hpeﬂeﬂbﬂaﬂ OTHOCUTeJibHAd HOFpeIHHOCTb

HapacTaune UCXOLHBIX THIPOMETPHYECKHUX JAHHBIX
pacxoaon 5 0 | 15 20
1,10 105 210 = —
1,20 55 110 165 9290
1,50 2% 50 75 100

2.0 15 30 45 760
3.0 10 20 30 40
5.0 7.5 15 22,5 30

50 5,2 10,4 15,6 20,8

HpI/IBe/IeHHaSI OLlEHKA TOUYHOCTH OTHOCHTCS K METOLy pasHOCTH
TPH ABYX CTBOPAX.

B ciyuae GOJIBLIOTO yHc/Ia U3MEPEHHH pPacXOAOB BOJBI MO AJHHE
PEKH B YCJAOBUSIX MOCTOSHHOTO MOAYJST MOL3EMHOTO CTOKA IO Beeil
TEPPUTOPHUH U3YyYaeMOro GacceiiHa NMPH ONpPEIE/NEHHH BEJIHUHH MOJ-
3€MHOTO MHUTAHUS II0 OCPEIHEHHOMY rpaduKy C Y4eTOM pas/IHuHOi
06ECIIEYEHHOCTH ‘B HU3MEPEHHsIX OTAEJbHBIX PACXOLOB MOTYT ObITh
JOMYIIEHBl 6ObIINE TOFPEIIHOCTH.

Jisi cnydasi MOHOTOHHOTO H3MeEHEHWUs! pacxo;LOB I0A3EMHBIX
TIOTOKOB B PEKY IO ee JJIMHE CTATHCTHYECKHH aHaju3 NpPHMeHeHHs
MeToJla PasHOCTeH IPH OJHOKPATHBIX M3MEPEHHAX B ABYX CTBOpax
¢ GOJIBIIOH YaCTOTOH CTBOPOB MO AJUHE DPEKH, a4 TaKXKe IIPH MHOIO-
KPaTHBIX MMOBTOPHOCTAX H3MEpPEHUH B OJHHUX M TeX Ke CTBOPaX MOo-
KasaJj, 9TO MPH TOYHOCTA THAPOMETPHUECKUX paboT 5Y% -Hoe COOTHO-
1IeHHe pacxooB « 6yner pasuo 1,11, a He 2 [19].

Opnoii ¥3 OCHOBHBIX 3274 THAPOMETPUUYECKOH OLEHKH TOA3EM-
HOTO CTOKAa B pPeKy IpH JIETaJbHBIX HCCAENOBAHHAX HX IOL3EMHOTO
TIHTAHUST SIBJSETCS YTOYHEHHE Paclpelesedusi BEeJIHYHH [1OA3EMHOTO
CTOKA JJIsT OTAENBHBIX Y4aCTKOB BOAOCOOPA.

[IpoBenenne TMAPOMETPHYECKUX H3MEPEHHHA MO JJUHE peK Io-
3BOJISIET YCTAHOBUTH OCOGEHHOCTH B3aHMOCBSI3H NOA3EMHBIX M ped-
HBIX BOJ Ha OTJENLHBIX yUaCTKaxX, ONPeXeJUThb MeCTa WHTEHCUBHOH
pasrpy3Kd -MOA3EMHEIX BOJ M TOJA3EMHBEIX [OTEPh PEYHOrO CTOKA,
HAYUIMX Ha THUTAHHE NOA3EMHBIX BOA (OTPHIIATENBHBIH NOA3EMHBIH
crok). OXHOBPEMEHHO C 3THM TaKHe PabOThl MdI0T BO3MOMKHOCTDH
OIEHUTh WM3MEHEHHE CTENeHH IPEHHPOBAHHOCTH BOJOHOCHBIX ILIa-
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CTOB ITIO AJIMHE peK. DTO II03BOJSeT PacCYUTATh BEJHUHHY MOA3EM-
HOrO €TOKa B peKy Ha OTAeJbHBIX €e yJyacTKax, a CAeL0BATe/]bHO,
JaTh OLEHKY ero BeJHYMHBI NpPH KPYIHOMAacHITaOHOM KapTHpoBa-
HUHM NpaKTHYeCKH Ha JI060M ydacTKe GaccefiHa, AJst KOTOPOTo IO-
Jyl€Ha DacueTHAs BEJHIMHA NOASEMHOTO CTOKA B PeKy MO 3aMEI-
KalollleMy CTBOpY.

[Ipu cMemaHHOM THUIe NOA3€MHOTO MUTaHUS B GaccefHe BEHIle
pacyeTHOro CTBOPaA THApOMeTpHyecKHe pabOTHl Ha 3TOH TeppHTO-
PHH [O3BOJIAIOT ONPEAENUTh pa3HO(pa3Hble KOMIOHEHTHl 3TOro IH-
TaHHg W padoOHHMPOBAThL TakKhe OaCCeHHBL ¢ YUYETOM CpeIHEB3Be-
IIeHHbIX IJIOHIafed YY4acTKOB C pasjHYHBIMH THIOAMH peXuMa
MOJA3eMHOIO CTOKA.

Bonbmioe 3naueHue HMEIOT THAPOMeTpHUecKHe pabOTEl B H3Y-
YEeHHH JIOKAaJbHBIX yC.HOBI/If/'I B011006M6Ha, CBSI3aHHBIX C SBJEHHEM
KapcTa, 30HaMHM TeKTOHHYECKUX HapyIIeHHH ¢ FABJEeHHEM HaJeaHOTC
perynupoBaHus. B o3epHBIX pafioHaxX HM3MepeHHE PACXOJOB Ha OT-
LeJBbHBIX y4acTKaxX O3epHBIX peK ofecrneuuBaeT BO3MOKHOCTb Ole-
HUThL 03€pHOe peryJHpOBaHHE W BLIACAHTb YUCTOE MOJ3eMHOe IH-
TaHMe, a cJejoBaTe/]bHO, pPaccyuTaTb IOJA3eMHOEe TNHTaHHE peEK
B CJOXKHBIX YCJAOBUAX O3€PHOTO peryjnpoBaHud.

Ocof6oe mecTo 3aHHMAaeT M3MepeHHe PEeyHOTO CTOKa IIPU OUEeHKe
B3aHMOCBSI3H BOJOHOCHBIX TOPH3OHTOB M .peK B. 00JacCTsIX KOHYCOB
BBIHOCA M NpeAropuii. MsMmepenue nmoTepb peuHOro CTOKAa B- KPYIHO-
0GJIOMOYHBIX OTNOXKEHUSAX KOHYCOB BHIHOCA W NOJ3EMHBIX BOJ, BHI-
K/IMHUBAOIIUXCA B DPEKH HMIXKE 3ITHX KOHYCOB TI0 KOHTaKTaMm
c OT.HO}KeHI/IHMI/IvaeILI‘OpI/If/'I, II03BOJIAET paspa60TaTb CHCTEMBI HC-
KYCCTBEHHOTO IONOJNHEHHS] MOA3eMHLIX BOJ — MPOEKTHPOBAHUA MOI-
3€MHBIX BOJOXPaHH/IHLIL

Takoe ke GoJibIIOE 3HAYEHHE WMEET THAPOMETpHYECKas ONeHKa
HO/3eMHOT0 CTOKA B PeKy MU NOCTyIlJIeHHe PEUHOTO CTOKAa B BOJO-
. HOCHBIE IITacThl AJf pacueTa BOLOOTAMBA B paHOHax MeCTOpOMKie-
HU# W pyAHHKax, JJIA pacueTa BOAONOHH3UTENBHBIX MEPONpHUSTHH
B CJyuae OCYILIeHHs Tesa ITOJE3HBIX HCKOMAEeMBbIX IpH 3Kclayata-
UM MEeCTOPOXKJEeHHH, NPH OCYIINTENLHBIX MEPONpHATHAX W T. II.

CoBMellenve H3MepeHHH DPEUHOTO CTOKa C HaGJIOLEHWAMH 3&
pexkXuMOM MeA3eMHBLIX BOJL M KX CTOKOM OTKPBbIBaeT IIHPOKHUE BO3-
MOXKHOCTH JJisI U3yYEHUs] BOJLHOTO DeXKHUMa TEPPUTOPHHU C Y4YeToM
B3aHMOCBS3H NOBEPXHOCTHBIX ¥ MOJA3E€MHBIX BOJ.

DT0 uUMeeT O0OJbLIOe 3HAYeHHe B OCOGEHHOCTH A5 H3yueHHs
BOAHOTO OanaHca peyHBIX OGaccefiHOB, I'ie CTOK IOA3EMHBIX BOJY
30HBl WHTEHCHBHOTO BOJOOOMEHA COM3MEPUM C OOIIUM CTOKOM pPEKH
U OKasbiBaeT 3aMETHOe BJHUAHHE Ha (HOpPMHPOBaHHe BOLHOFO pe-
JKuMa 3THX GaccefiHOB.

[IpuypoueHHOCTb TUAPOMETPUUECKHX DPABOT M0 npﬂMon OlleHKE
TNOJ3EMHOTO CTOKA B PeKU K MeXKeHHBIM MEepPUoAaM ¥ CJIOKHOCTL HX
NpOBeieHHs] 1O OOJbUIOMY' KOJHUYECTBY CTBOPOB .C COGJIOJEHHEM
CHHXDOHHOCTH [JI HCKJIOUGHHS BJHUAHHA Ha BeJIHUHHY pacxojia
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TIEPEMEHHBIX TOTOJHBIX YCJOBHI MO3BOJSIOT OTHECTH 3TOT BHJ TUI-
poJIOTHYeCKUX HAOGJIOJEHHN K 3NH30AHYECKUM paboTaM SKCIeRH-
HHOHHOro xapaktepa. LIupokoe HX mupOBeNeHHE B H3YUaeMOM
facceliie HYXKHO pPAaCCMATPUBATH KaK THIDOJOIHYECKOE PEKOTHO-
CLUMPOBOYHOe oOcieJ0BaHue, KOTOPOS HOJKHO 00ecneudTh HAPALY
€ 00IIUM MHAPOre0JOTHIECKHM H3yueHHeM ocobeHHOCTER HOPMUPOBE-
HUSA- I0J3€MHOT'0 IHTAHUS pPeK BBHIOOP ONOPHBIX MYHKTOB CTALUOHAP-
HBIX HabJIONeHHH, B KOTOPBIX A/ OLEHKH MHOTOJeTHeH H3MeHUH-
BOCTH MOJ3EMHOTO CTOKA B PEKy HeGOXOIUMO NMPOU3BOAUTH HAOMIO-
JieHHs GoJslee NPOLOJIKHUTENbHBIE HEPUOJAbI H CHCTEMAaTHUECKH.

DnusofnyecKue M3MepeHHs PacXOlOB BOJLI B peudHoM Oaccefine
JIISl olpefejeHUsl BEAHUHH IOJA3E€MHOTO CTOKA B PEKy, IPOBOJIUMBIE
HO CTpPOroH cucreme B OGOJBIIOM YHCAE CTBOPOB, HA3BIBAIOTCH THJ-
POMETPUYECKOH CHEMKOM.

TeopeTnueckoe paccMOTpeHHE BOIpOCa U OIBLIT  BBHIMTOJHEHHS
THADOMETPHYECKHX CHEMOK NO3BOJSAIT NPEAJOXKHUTb. JJd HX opra-
HHU3AIMH CJeNYIOLIHe OCHOBHbIE IOJOKEHNUS.

l. TuppomeTrpuueckue cbeMKHM TpPH HCCIEIOBAHUH MOA3EMHOLO
TUTAHUA peK NPOU3BOAATCS [AJAA [PSMOro H3MepeHHs IIOA3€MHOTr0
CTOKAa B PEKY U IO3TOMY IOJIXKHbl BHIIOJHATHCA B IE€PHOJ MEXKEHH,
KOr'la pedHod CTOK B mpeobaajarouiefi uyactd cPopMUpOBaH 3a
€YeT [OJ3€EMHOI0 MATAHUA.

PaznuualoT 3UMHIOI ¥ JIETHIOIO (JI€THE-OCEHHIOID) MEXKEeHb, /s
BBIJeeHNs] KOTOPBIX B KauecTBe KPHUTePHS YCAOBHO IIPHHUMAIOT
TOT NEepUOoj BHYTPUIOJOBOTO IHKJIA, B TeueHHe KOTOporo obbeM
iCTOKA TAaBOAKOB (Ka’KAOTO B OTHE/IBHOCTH) He Inpesniutaer 10—
159% o6uiero o6beMa CTOKa 3a paccMaTpuBaeMblil nepuon. llese-
.c000pPa3HO NMPOM3BOAMUTb THAPOMETPHUECKHE CBhEMKH B 00a MeXKeH-
HBIX TepHOJa Trofa, TeM CaMBIM OIeHHBAasd BeJHUHHY TOA3E€MHOIO
€TOKa B 3aBHCHMOCTH OT peXXHMa IOJ3eMHBIX BOJ B pasyiuuyHbe He-
PUOAEBL TOMA.

2. Paiion nmpoBefeHHA TUAPOMETPHUYECKUX CBEMOK ONpeReNsieTcH
LeJeBEIM Ha3HaueHHeM PaGoT ¥ BO3MOXKHOCTBIO H3MepeHUd pacxo-
JOB B KODOTKHH IPOMEXYTOK MeXKEHH BO BCeX TOUKax IpH OJMHa-
KOBBIX IIOTOAHBIX VYCJAOBHAX. ['paHMLBI pailoHAa TO BO3MOXKHOCTH
Ha3HayaloTcs . TakK, uUTOOB OHH BKJIKOUAAH Kak OOJaCcTH NUTaHHA
NOJ3EMHBIX BOM, TAK U 00J1aCTH UX Pa3rpy3KH, a TaKKe YUUTHIBAIH
bl OCHOBHEIE OCOOEHHOCTH YCJAOBHH (POPMHPOBAHHA IIOL3EMHOIO
CTOKA OJHOI0O WJIH IPYIINE 6acCeHHOB. '

Ilast ofecneueHus] NPUBOAKH 3IH30JHUYECKHX 3aMepOB K pAAY
HaOJIofeHrH 3a TOL U K CpeJHeMHOrOJIeTHUM 3HAUYeHHSM BecbMa
JKeJIaTeJbHO B I'PAHUIBl CheMKH BKJAIOYATh YUACTKH peK, Ha KOTOo-
PBIX HAXOHATCS IOCTOSHHBIE THAPOMETpHYeCKHe CTBOPHI ['mapomer-
CTyKGEl ¢ MHOTOJIETHHME PSaMH HaOMI0eHUI.

3. IIns1 BO3MOKHOCTH JIYUHIEro CPABHEHMst €NWHHYHBIX H3Mepe-
HU# pacxogoB HeOOXOAHMO OO0ecHeyuTh MaKCHMaJbHO BO3MOXKHOE
HCKJIIOUEHHe BJHSHHUS Ha CTOK IepeMeHHBLIX NOTOIHBIX YCI0BHIL
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DTO MOXKeT OBITb /[JOCTHTHYTO OJHOBPEMEHHBIMH THAPOMETpHue-
CKUMH H3MEPEeHHSIMH BO MHOTHX CTBOpax peyHoro Oaccefina Wiu
OrpaHHUEHHEM BCeX M3MeDeHHH KODOTKHM IepHOJOM MEXKeHH C II0-
CTOSIHHBIMH METEOPOJIOTHYECKHMU YCJAOBUSIMH,

4. B OCHOBY CXeMBl pa3MelleHHs THAPOMETPUUECKHX CTBOPOB
I/ CheMKH B pacueTHblx OaccefiHaxX HOJKeH ObITb IOJIOXKEH YYeT
rUAporeosoruueckux ocobeHHocTell GOPMUPOBAHUS HOA3EMHOTO IIH-
TAaHUA M CMEHB HX 0O AJIuHe pekd. ONHOBPEMEHHO C 3THM HEe00XO-
IHMO -OLICEHUTb BO3MOKHYIO TOYHOCTH H3MEpEHHH, KoTopas B GoOJib-
LIMHCTBE CJAYYaeB M ONPENEJNHT B 3aBHCHMOCTH OT NOCTABJEHHBIX 3a-
fay B3auUMHOE DacCIOJOXKeHHe CTBOPOB IO IJHHE peku (puc. 23).

Heo6xonnMass TOYHOCTb H3MEPEHHH TIPH THIPOMETPHUECKOH
CheMKe MOXKeT OBIThb JOCTUIHYTA CAEAYIOMIHMH DYTAMH:

a) pasMelleHHeM ABYX THIPOMETPHUECKHX CTBOPOB Ha y‘{aCTKe
LJsi KOTOporo TpefyeTcsi OlIpeNeNHuTb IOA3E€MHYI0O IPUTOYHOCTD,
¢ cobMIeHeM OCHOBHBIX YCJAOBHE IS TOJYUEHHS 3aJaHHOH MO-
IPELIHOCTH PA3HOCTH IO YKAa3aHHBIM paHee KPUTEPHAM COOTHOLIe-
HYSA TIIomaned Bogoc6opa M pacXomOB B PACUETHBIX CTBOpPaX;

0) Haumbosiee YacTEIM pa3MelIeHHEM THIPOMETDPHUYECKHX CTBO-
POB MO JAJHMHE PEKH, YTO B YCAOBUAX UOCTOAHHON HHTEHCHBHOCTH
'MOJ3E€MHOTO MUTAaHUsl HA 3HAUMTENbHLIX yYacTKaX PeKH npu rpadu-
YyeCKOM OCPEJHEHUH 3HAYCHHH H3MEpeHHBIX PAacXOL0B MOXKET AaTh
CpPaBHHTE/NbHO TOUHYI XapaKTEPHCTHKY H3MEHUYHBOCTH pacXOJOB
BOJbI B OacceliHe;

B) HEYKJOHHBIM COOJIOLEHHEM BCEX IPABHI I‘I/IIL[)OMeTpI/II/I ¢ yBe-
JINUEHHEM IMOBTOPHOCTH HM3MepeHW# B KaXkJOM. U3 CTBOPOB B OJH-
HAKOBBIX YCJIOBHSX.

[lpu opranusanuu ruJpOMeTPHUECKHX CHEMOK HYXKHO ODHEHTH-
poBaThbCs Ha CyLIeCTBYIOLIMe CHOCOOBl M3MepeHHil U npHOOpEl, TpU
BHIOOpPE ¥ HCIOJBH30BAHHM KOTOPHIX HEOOXOAMMO cTporo coGJionaTh
NpaBHJa THAPOMETPHUECKMX HaOJIONeHHE B Pa3JHUHBIX  NPHDPOA-
HBIX YCJIOBHAX M 00ecledydBaTbh TOYHOCTH H3MEpeHHH pacxoIoB
HEOOXOMHMOH MOBTOPHOCTDIO.

Yenex THAPOMETPHYECKOH CBHeMKH, €e KOJHUYECTBEHHBIE De3y/b-
TaTBl QOJIKHBI OBITb OOeCleyeHLl CHCTeMaTHYeCKHMM aHaJU30M Y-
JIOBU{I W3MepeHWs pacXOJOB K HENPEepPLIBHEIM KOHTPOJEM HX TOU-
HOCTH. \

AHasm3 pacxoxKaenu# H3MEPEHHBIX PacXoLOB IOKa3bIBAeT, YTO
3TH PacXOoXKJIEHHUsT MOryT B DPa3JIHYHBIX .CJjayyasix O6yCJIOBJII/IBa’I‘bC$I
CaMBIMH Pa3HOOGPa3HBIMH MPHYHHAMH. OH" MOTyT OBITH BLI3BAHBI
OmKOKaMH HM3MEpPEHHH; MOTYT OOYCJOBJIMBATLCA HECHHXPOHHOCTHIO
H3MepeHHuil, u3-3a uero OyJeT He YUTEHO H3MeHEHHe MOJ3EMHOTr0
NUTaHUA TI0J BJAWAHWEM DPas3/Hudil B MeTEOPOJOTHUECKHX YCIOBUAX
B Pa3JHMYHBIX 4acTAX Bojocbopa.

BesuuuHB MOA3€MHOTO CTOKA, NOJydYaeMble npn Pa30BBIX THI-
'POMETpPHUYECKHX CBeMKax B MeXeHb, KaK IIpaBM0, OJU3KH K MH-
HUMaJbHOMY MOAYJAI0O M TI03TOMY JOJKHBL OBITP INIPUBEAEHHI
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K TOHLOBBIM BC€JUUHHAM C YUETOM BHYTpI/II‘O,U,OBOIjI H3MEHYUBOCTH (I[I’I‘
HaMI/IqHOCTI/I) IMOA3EMHOro CTOKa.

= [z 3%4 ==5o00607 P8 [

XA
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Puc. 23. PacnonoxeHune THAPOMETPHYECKHX CTBOPOB [IPU H3Y-

: YEHHH [IOJ3€MHOTO IHTAHHS PEeK B MEXKeHb.
1 — COBpE€MeHHBI€ aJIJIIOBHAJIbHbBIE OTJIOXKEHHS, 2 — necyaHo-CYyrAHHUCTRIE '
OTJOXKEHHsI, 3 — MMeCyaHO-IVIMHHCTEIE OTJIOXKEHHS ¢ BajJyHaMu U I'PaBHeM,

4 — cTBOPHI CKBAXKMH (KOHBEPT) Ha BOJHOGATaHCOBOM YYacTKe;, & —
3aMBIKAIOIME THIPOMETPHYECKUH  CTBOp GacceiiHa,

6 — pacueTHbIe
CTBODBI CKBAXKHH .10 HANPABJCHHIO IOA3EMHBIX [OTOKOB, 7 — Habmiofa-
TeJbHBlEe CKBAXKHHEI, 8§ — ILIOILALh BOZHOGAJIAHCOBOTO yuacTka, § — OIBIT-
HBlE YYaCTKH JJIS ONpPEeAeJCHHS IapaMeTpos, /0 — CTBOPHl STH30AMIECKHX
ruApOMeTpHYECKHX HaGa0JeHuil.

BoabIoe sHaueHHe Npu BHIGOPE aHaA/Ora, HEOOGXOMMMOTO /IS
TaKO# TPHBOAKH, HMEIOT MaTepHaJbl, XapaKTepHusyIollHe 0COOGeHHO-
Tty GOPMHUPOBAHKS NOA3EMHOIO CTOKA IO TEPPUTOPHH, NOJIYUEHHBIE
B paBoTax K XapTe nogzemHoro croka CCCP.
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Has npupenenuss AaHHBIX TMIPOMETPUYECKON CHEMKHM K TOJO-
BBIM M MHOTOJIETHHM 3HAYEHHSIM HCIOJL3VIOTCH NEPEXOJHble KO3d-
(QULUEHTH, XapaKTepU3YIOU[He COOTHOLIEHHE MOJ3EMHOrO CTOKA. Me-
pHOfa BBLIMOJHEHUS CHEMOK ¢ OOlleidl BEAWYUHOH TOLOBOTO CTOKA.
ITH KO3(p(HUUHEHTHl ONpeleIAIoTCs B pe3yJbTaTe aHa/in3a [0Jay-
YeHHBIX JAaHHBIX U MaTepHasoB TIO pacdY/IeHEHHIO TUAPOrpacdoB AJA
CTAallMOHaPHBIX THAPOMETPHUECKHX CTBODOB pafiOHa ¥ IAPYrux aHa-
JIOTOB, NTOCTPOSHHHBIX AJs1 60OJIBIIOrO YUCAa JeT.

B xayecTBe KOHTPOJBHOTO METOJa INPOBEPKH pPe3yJbTATOB Che-
MOK CJYXKHT NOCAEeL0BaTeNbHLIH DPacyeT BEJHYHH NIOA3EMHOTO CTOKa
B 3aMBIKalolleM cTBOpe, GaccellH KOTOPOTO pa3OHT TUApPOMEeTpHue-
CKHMH CTBOPaMH Ha OT/eNbHble ydJacTKH. CXOJHMOCTb pe3yJ/bTa-
TOB pacyeTa [0 3aMBIKAIOHIEMy CTBOPY € pacuyeToM cpejHe-
B3BELIEHHBIX BEJUYHMH IOA3EMHOTO CTOKa, MOJYYEHHHIX 10 OT-
JIeJbHBIM CTBOpaM, CAYKHT KDUTEDHEM TOUYHOCTH BBINOJHEHHBIX
pabor.

IIpoBeneHne THAPOMETPUUECKHX CHEMOK oOfecrneunBaeT KapTH-
pOBaHHe PacXoJ0B IMOJ3E€MHOrO CTOKAa B MaJble peKd ¥ MO3BOJISET
OpOU3BOAUTL pacueT IMNOA3EMHOIO MNUTAHUA pPEK IMPHUMEHHUTEJIbHO
K OTJeJbHBIM HeGOBIIAM YYacTKaM TEPPUTOPUH

O6o6Iente TakHX THAPOMETPHUECKHX CHEMOK Ha OCHOBE rpa-
(uka H3MeHEHHsI pPacXOJOB HO IJIMHE DEK I03BOJISIET OLEHHBATH
pacxon TMOJ3eMHOTO CTOKa B peky (MUHUMAaJbHBIH CTOK) TPAKTH-
YeCKH B JIIOOOM ee CTBOpe.

PesyapraThl CheMOK NO3BOJSIOT BEIIBHTb OCOGEHHOCTH HOJ3EM-
HOTO NUTAHUA pPeK B 3aBHCHMOCTH OT MECTHBIX VCJOBUH, YUHUTHBATH
JlaHHBle O MOJ3eMHOH COCTaBJ/ISIOMIEH PEYHOro CTOKA H TEM CaMBIM
. obecrneyuBaTh OoJjiee NETAJbHYI0O XapaKTEPHCTHKY BCEX COCTaBJAAIO-
IIUX BOJAHOTO GanaHca I/l NPAaKTHYECKHX BOJOXO35HMCTBEHHBIX pac-
YeToB.

Hness HenmocpeACTBEHHOTG ONPEHENEHH BEeNHYHH IIOJ3€MHOI0
CTOKa B PeKH C I[eJbI0 H3YYeHHS ee TOA3eMHOTO MNHUTAaHHA M pac-
YyeTa eCTECTBEHHBIX PECYpPCOB HMeeT OOJbIUYIO LEHHOCTD.

OnHako HeOGXOOMMO Y4YHThIBATb, YTO MIHOBEHHAS THIPOJOTH-
yeckas ¢ororpadusa peunoro 6accelina He MOMKeT JaTh OTBETa O re-
He3Hce MOJA3EMHLIX BOJ, NOCTYNAIOUIUX B peKy Ha TOM HJH HHOM
y4acTKe, ¥ TakKKe HE I03BOJsIeT YCTAHOBHTh CE30HHOE H3MEHEHHe
MOJI3EMHBIX M PEUHBIX BOJ.

Ec/iu nepBBIil BOIIPOC MOXKET 6uiTh paspelleH H3ydeHHEM M aHa-
JH30M MaTepHajioB MO THApPOTreosJorHun OacceliHa, MNONyUaEMBIX
B pe3yJbTaTe KOMIIJIEKCHBIX T'€OJIOTHYECKHX -H THJAPOTeOJOTHYECKUX
CHEMOK, TO pelieHHe BTOPOTO BONPOCA — O CE30HHOM W3MEHEHWHU
TUIA THTaHUS DEKH, XapaKTepa B3aMMOCBSI3H IIOJ3eMHBIX H peu-
HBIX BOJ -— TpeByeT NOCTAHOBKM MPOAOJIKUTENbHEIX HABMIONEHUH
3a PeXUMOM MOA3EMHBIX B PEUHHIX BO,. '

Takum 06pa3oM, THAPOMETPHYECKHE CHLEMKHM HeJb3sl paccMmar-
pUBATb KaK CaMOCTOSITeJNbHBIH BHJ HccienoBaHusl. OHU fABISIOTCA
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BIIEMEHTOM - KOMIUIEKCHBIX THAPOJIOTO-TU/POTEOJNOTHIECKUX HCCIENO-
BAHUH TIPUPOAHHIX = BOJ, OCYIIECTBJsIeMBIX Ha BOlIHOGaJIaHCOBOM
TIPUHIIHIIE,

T'rasa 6

AHAJIHU3 FI/IB,POFEOJIOFH‘{ECKHX
U TUAPOJIOTMYECKHMX JAHHBIX IJI OLEHKH
MMOA3EMHOIC NMUTAHUS PEK

1. OcHOBHBIE TOJOXKEHHSA

It pellieHHsT CJIOXKHOH KOMINIEKCHOH THIPOJOTO-THIPOTeOJI0TH-
YecKofl. 3alaUH U3YUCHUS H OLleHKH NOJ3eMHOIO CTOKA B 3aBHCHMOCTH
OT 1leJiell U HalpaBJeHUs HCCAeTOBAHUN, Pa3/nUHON CTeleHH H3yueH-
HOCTH peXHMa MOJA3EMHBIX BOZ M OOINHX NPHPORHBIX YCIOBHI (pop-
MHpPOBAHHS NOA3EMHOTO  CTOKA CYLIECTBYET M IPHMEHAETCS IIeNblil
PAJN METONOB U MHOTOYHCJGHHBIX NIPHEMOB, KOTOPbie YCIAOBHO MOXKHO
TOApa3LeuTh Ha c/leLyIolHe OCHOBHbIC TPYHIIbL:

1) rupporeonoruyeckue (FHAPOAMHAMHUYECKHE) METOIbI, OCHO-
‘BaHHBIE HA H3YYeHUU 6a/aHCA TPYHTOBEIX BOJ U TIPSMBIX U3MEpPeHHSX
U pacuerax BEJHUHH MOJ3EMHOTO CTOKA HA OTAE/NBHBIX y1acTKax H
TeJbIX BOZOCOopax;

2) MeTOIBl, HCHOJB3YIOIINE [Js OLEHKH I0J3eMHOTO CTOKa pe-
3yJAbTAT H3YUEHHs] BOAHOro OaJsaHca PeYHBIX BOLOCOOPOB WIIH. €ro
OTAEJBbHBIX YIaCTKOB;

3) ruapoMeTpHUecKHe MEeTO/Ibl NPSIMOTO H3MEPEHHUsT BEIUUHH non-
3eMHOTO CTOKA TI0 BEeTUUYHHE TOJ3EeMHOr0 [IUTAHUA PEKH;

4) wmertonl, OCHOBAHHLIE Ha onpeﬂeneHHH CBSI3H PEYHOrO CTOKA
¢ aTMOC(EepHEIMU 0CaIKaMY;

5) MeTojBl onpegeneHUs BEJUYMH TIOA3€MHOTO CTOKa [0 aHadu3y
3aBHCHMOCTEH PEUYHOro CTOKa OT 3allacOB TPYHTOBBIX BOJ Ha BOJO-
cbope;

6) ruIpOXMMHUECKHEe MEeTOJBI, HCIOJb3YIOIHe AJA ONpeHeseHHs
BeJIHYNH [MOJ3E€MHOTO CTOKAa B DEKH pe3y/bTaThl aHaIH3a THAPOXH-
MHUYEeCKOTO PEXKMMA PEYHBIX U NOJ3eMHEIX BOT;

7) reoudHUeCKHe METOJbl, B KOTOPHIX XapaKTePHCTHKa MOL3EM-
HOTO CTOKa4 JaeTcsd B pe3yJbTaTe HM3yUeHHsI €CTECTBEHHBIX (H3nyge-
CKHX CBOYCTB NOI3E€MHBIX M PEUHBIX BOJ (TeMmepaTypa BOJBI, 3Je€K-
“TPOIPOBOJUMOCTD, TEIJIOBOH Galanc H 4p.);

8) MeToJ TeHeTHUECKOTO pacuyeHeHua rugporpados obuiero peq-
‘HOTO CTOKA.

He ocranaBiauBasch Ha ONHCAHWH OTHAEJBHEIX METONOB M IIPEeMOB
‘U3YUEHHsI INIOA3EMHOIO CTOKa, TOCTATOYHO TOAPOGHO H3JIOXKEHHBIX
B Jurepartype [39, 40, 66], MOXHO AaTk CASAYIOIIYIO XapaKTePUCTUKY
COCTOAHHS 3TOTO BOIIpoca.

HauGosee nmonHyio xapakTePUCTHKY NOA3EMHOI0 CTOKa BO3MOKHO
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TNOYUYHTh TPH OZHOBPEMEHHOM KOMILJIEKCHOM H3yUeHHH Iipollecca
(opMHUPOBAHHUs [I0J3eMHOIO CTOKa B ABYX aCIEKTaX: THAPOTEOJIOrH-
4eCKOM (y4eT peXHMa NOA3eMHEIX BOX U FHJIPOTeOJOTHUECKHX YCJIO-
BUll B3aMMOCBSI3H IIOBEPXHOCTHHIX U MOJ3€MHBIX BOJ) U THAPOJIOTHYE-
CKOM (THADOMETEOPOJIOTHUCCKNE YCJAOBHS, BOAHLIH DEKUM TEpPPUTO-
PHHU H DeKUM pEeK).

JIro6oii MeToj HM3yueHHs M pacyera IOJ3EMHOTO CTOKA MOXKET
JaTh MOJIOKHTENbHbIE PE3YJbTATH JHIIb IPH HEIPEMeHHOM YCIOBUH
yueTa ¥ aHaJu3a TeOCTPYKTYPHBIX, T€0JOTHUECKHX U THAPOTEOJOTH-
YeCKHX YCAOBHE KOHKPETHBIX PEYHBIX GacCeHHOB. :

T[IpeamouTenue BO Beex cy4asx Heo6XOAHMO OTAABATh TeM MeTO-
JaM, KOTOpble MO3BOJSIIOT UCIIONB30BATh M OCHOBAHBI HA IIPSIMBIX H3-
MepeHussX 00beMOB WK _EJHHUYHBIX PACXONOB MOA3EMHBIX H PEUHBIX
BOJ, IIPUHHMAIOLIKX y4yacTHe B Ipolieccax (bopMHpOBaHHﬂ TI0J3eM-
HOT'O CTOKa,

MHoroo6pa3He H pasjguuHas H3YYeHHOCTb IIPHPOJHBIX YCAOBHIl
Halllell CTPaHbl, KOTOpbie HeBO3MOXKHO OCBETHTb M YUeCTb C OJUHA-
KOBOH CTENeHbIO NEeTAJbHOCTH, B COYETAHHH ¢ HeOOXOAMMOCTBIO YAOB-
JIETBOPEHHSI 32MPOCOB MPAKTHKH [UIS pelleHHs] HEOTIOXHBIX HapO[I-
HOXO35IACTBEHHBIX 3ajJay BHIHYKJAalOT NPHUMEHATb NPUONHIKCHHBIE
IpHeMBb! ONpeAc/eHHs [OA3eMHOIO CTOKAa, HE OXHAAS IOJHOTO pe-
IIeHUsi BOIPOCAa O BCEX CTOPOHAX U OCOOEHHOCTAX ero (OopMHpO-
BaHHUS.

Oco6oe MecTo HpH BBIOOpe MeTOJa H3yUEHHT W OIEHKH I0J3EM-
HOTrO CTOKAa 3aHUMAET ‘BOIIPOC O peI‘I/IOHaJIbHOI/UI OLleHKe H NJaoLagHOM
KapTHPOBAHHU NMOA3EMHOTIO CTOKA NPH XaPAKTEPUCTHKE €CTECTBEHHBIX
pecypcoB nox3eMHbix BoJ Ha Tepputopud CCCP. ‘

IlpakTnyeckas TocTaHOBKa 3aJaud IJIOUIaZHOTO KapTHPOBaHHA
eCTECTBEHHBIX PeCYPCOB NON3eMHBIX BOJ HA TEPPUTOPUH BCel CTPaHEBI
notpe6opaja B CBOeM pelIeHHH IPHHUUNKMAJBHO HOBOIO .IOAXO0JA.
Pemwenite 31O 3amaun ObLIO OCYIIECTBJIEHO HPUMEHEHHEeM BBICOKO
3KOHOMHYHOTO M JOCTATOYHO TOYHOFO MeTOoja TI'eHEeTHYECKOrO pac-
1eHeHus rujgporpada oblero peusoro croxa {40, 42].

Ha Bceit Teppuropuu Coserckoro Corosa, e CyIIeCTBYeT HOCTO-
STHHO [eHCTBYIOLLAas ruaporpaduieckas cetd (Gosaee 80Y% seeit mio-
maju CYIIH CTPpaHBl), IOA3EMHBI! CTOK 3TOH 30HEL (PopMHpyeTcs
NOJ, APEeHUPYIOUHM BO3JEHCTBHEM PEUHBIX CHCTEM. DTO OIpeLeJuJo
BO3MOJKHOCTb OLEHKH IOJ3EMHOTO CTOKA 30HB HHTEHCHBHOTO BOJAO-
0ofMeHa Mo BeJMWYHHE MOJ3EMHOTO CTOKA B PEKH NYTEM BBbIAEJEHUS HA
ruaporpage obllero peyHoro croka TOj €ro 4acTH, KoTopas (opMH-
PYeTcs 3a CUeT APEeHUPOBAHHSA BOLOHOCHHIX TOPH3OHTOB.

TeopernyeckuM OOCOCHOBAHHEM BO3MOXKHOCTH IpHMEeHeHHS Me-
TOAA TeHeTHUeCKOTO pacuseHeHHs THAporpada peku IJsi-perHOHalb-
HOM OUEHKH eCTeCTBEHHBIX PECYDPCOB MJIM BeJHYHMHbLI NUTAHUSA IOJ3EM-
HBIX BOJ sIBJsercd TOT (akT, UTO B CpPe/JlHEM MHOTOJIETHEM BeJHYUHa
OUTAHUS TI0J3eMHBIX BOJ 3SKBHBaJEHTHA NOJ3EMHOMY CTOKY 3OHDI
HHTEHCHBHOTO BOJOOOMEHA.
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IlpakTHueckuM OOOCHOBAHHEM UEAeCOOOPAZHOCTH NpHMEHeHHT
ME€TOJA TeHETHYECKOTO pacueHeHHs rujaporpada I perdoHa bHON
OLEHKHU NomzemHoro croka Ha tepputopuu CCCP apasercs BO3MOXK-
HOCTb MCNOJb30BaTh JJsI PacueTOB OTPOMHBIN (haKTHYeCKUi MaTe-
pHaJt MHOTOJIETHHX HAGJIONEHHI 34 PeUHBIM CTOKOM Ha CeTH CTaHIIHi
1 moctoB 'YI'MC 1 1pyrux BegoMcTs.

Hans apunsoit sacyuuiusoii 30oH6t CCCP, rie peuHas ceThb OTCYT-
CTBYET HJIH cia00 pas3BHUTa U TIOJ3EMHBII CTOK HE MPUHUMAET YUaCTUHA
B (OpMHPOBAHUKH MECTHOI'O pEYHOT'O CTOKa, a Takke JJd OLEHKU
rIy00KOro moA3E€MHOrO CTOKa B TYMHIHBIX palioHax BeJUYUHA MOJI-
3eMHOTO CTOKa MOKeT OBIThb OnpejeeHa THAPOTEOJOTHIeCKUM (THA-
pPOAMHAMHMYECKHM) METOJOM — pacyeTOM Pacxoia MOA3€MHBIX IOTO-
KOB WM METOAOM BOAHOro Gajsauca. [lpH HermyOG0KOM  3aseraHuH
MOA3EMHBIX BOJX rpyHTOBbIﬁ CTOK MOXeT OBbITh OlieHeH [0 BeJHYUHE
MX TIHTAHWs, ONpeJeJeHHO IO MaTepHa/jaM HATYPHBIX HCCIELOBA-
HH# (1o JIHSHMGTpaM)

[TpagTHuecKH B HCC/eTOBAHUAX HO,ELBeMHOI‘O NUTaHHUS PeK, KakK
VKa3blBaJOCh BBIIE, CIelyeT NPUMEHSTh METOAUKY OLEHKH INOJA3eM-
HOTO CTOKa B peKy, NpelyCMaTpHBalONIyI0 NpaBHJbHOE COYeTaHHe
IBYX OCHOBHBIX METOMOB -— FHAPOTEOJOTHYECKOTO W -MeTOa TeHe-
THUYECKOTQ pacynieHeHHs riuaporpada pekd C BbIAEJEHHEM [0J3€eM-
flOfl COCTaBJ/IAIONIEH PeuHOro croka. BCE OCTajbHbie METOAB MOTYT
paccMaTpUBATLCS KaK JONOJHHUTENbHBle U B OTAE/NbHBIX CIydYasx
MOrYT B 6OJblIedl Mepe HCOOJAb30BATHCA AJA aHaju3a M 0600nIeHus
UMeIOUINXCHd MaTepHaJoB, ueM [/ MOCTAHOBKH CIIelHaJbHbIX HC-
caenopanuit. [Ipm sTomM HEOGXONMMO YYHTBIBATH, 4TO B IIpolecce
[OJIEBOr'0  M3yueHUsl ocofeHHOCTeHd (OpPMUPOBAHHA [MOA3EMHOIO
CTOKa B PEKHM B COCTAB HaOJIONeHHH B OUeHb MHOTHUX Caydasdx IeJe-
co00pasHO BKJIOYATH M TAKOrO BUAA HAOJIOACHUS, AaHHble KOTOPHX
obecriequBanyu Obl IIOJyuyeHHe CBeJeHHH, NO3BOJSIOMHX HCIOJb30-
BaTb B OUeHKe IOJ3eMHOT0 NHUTAHHS HECKOJbKO MeTonoB. B mep-
ByI0 OuepeAb 3TO MOXKHO OTHECTH K THADOXHMHUYECKOMY METOLY.
B ycnoBusx mMpaBuibHOH MOCTaHOBKH HAaOMIOEHMH 3a XUMHUECKUM
COCTAaBOM M PEXUMOM MOA3eMHBIX H peUHBIX BOX MOTYT OBITh IIOJY-
YeHBl MaHHblE, O6eclieYuBaioline BO3MOXKHOCTh MOJYYEHHA KOJHYe-
CTBEHHOH OLIEHKH HOJ3eMHOTO CTOKA MeTOJaMH I'MAPOXUMHH.

TlpuMeHeHne B HCCAEROBAHHAX MOA3CMHOIO MHTAHHA DPEUHOTO
-faccefiHa THIPOTEONOTHYecKoro (THAPOAXHAMHUYECKOTO) MeToLa
JMOJIXKHO OGeCieYHBATh BO3MOMKHOCTH KOJHUECTBEHHBIX PAcyeToB Be-
JUYHH MOR3eMHOI0 CTOKA B peKy AJA XapaKTCPHCTHKH 3aKOHOMEp-
HOCTH €ero peXHMa B 3JeMEeHTApHBIX YCIOBHAX I'MIPOre0JOTHYECKHX
CTBOPOB. DTH CTBODHI JOJIKHBI OBITh PENPE3eHTATHBHBIMU JAJsE JaH-
HOrO O00beKTa B OTHOIIEHHH THIHYHOCTH YCJI0BHE GOPMHPOBAHHUSA
MOI3eMHOr0 MUTAHHS peKU. OCHOBHBIE MOJOXKEHUS MO OpTaHMU3aluH
FI0JIEBOT'0 M3YUEHHS HOJ3EMHOTIO CTOKA B PEKM THAPOTE0JOTHUECKIM
MeTOZOM paccMoTpeHb B IyiaBe 5. [losToMy HMKe pacCMOTpeHB!
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JIMIIb - OCHOBHBIE IIOJIOXKEHHs IO OLEHKe IOA3eMHOM COCTaBJImomen
pequro CTOKA METOJOM pacujeHeHHs THpporpada pexu.

Merop pacuneHenusi THApPOrpaga no3BossieT MOJIYYHUTb CyMMap- Cr
HBle WM CpejHe (HAa IUHHIY nnomann) BEeJHMYHHBl [10J3€MHOTO
CTOKa, (QOpPMHUpPYIOLLErocsi BO BCeM peuHOM OaccefiHe BBIHIe 3aMbl-
KaIlero CTBOPa, B KOTOPOM INIPOU3BOAUTCS H3MepeHHe pEUHOro
CTOKa M . NOCTPOeHHe pacyueTHOro ruaporpada.\B atom cayuae
OIleHKA MOA3E€MHOTO CTOKa MOXKeT ObITb NpOM3BeféHa, He mpuberas
K TPYLOEMKHM Pa3BeNOYHbIM U ONBITHBIM THADOTEOJOTHUYECKHM pa-
f6oTaM, Ha OCHOBe 06pabOTKH NAHHBIX O PEUYHOM CTOKE U XapakTe-
PHCTHK OOIHX T'HAPOTecJOTHUECKHX YCAOBUH B Gacceiide,

Meronuka pacunenenusi rupporpada pekd OCHOBHIBaeTcs Ha
cneny}oumx [OJIOZKEHHAX.

\,H,mnaMHKa TNOI3EMHOTO CTOKA OTHAENBHBIX BO,ZIOHOCHI)IX nJiac-
TOB OHpeJIeJIHeTCH CTEIeHbIO rHJIpaBquecxon CBHSI/I STHX 'ITACTOB_
¢ pexoi. | ~
. Ilpu wusyuenuu NOA3eMHOTO CTOKa B PeKu C/IeflyeT pasJuiarh:

1) nmopsemuble BOABI, THAPABJHYECKH CBSI3aHHEIE C PeKOH; '

2) noA3CMHBIE BONHL, THAPABJNYECKN HE CBSI3aHHLIE C PEKOW; V

~2.[Pacunenenue rlmporpacpa PeKM 3aK/II0YaeTCsl B BBIACJICHHH Ha

HeM HO,ELSEMHOI/I cocraBJsionlell € VUeTOM 3aKOHOMEpHOCTH. .AHHA"
MHKH MOJ3€MHOTO CTOKA B DEKY B 3aBUCHMOCTH OT rHﬂpaBquecxon
CBAI3H BOJOHOCHBIX IJIACTOB C PEKOH.

B pasivuHbiX NPUPOAHBIX YC/IOBMSX MOTYT ObITh BHIAENCHB CJle-
JLylolllue OCHOBHbIE THIBI PEXHMA IIOJ3E€MHOTO CTOKA U PEeKH.

ITpeunyujecreenno nodnoprolil Tun xapakKTEepH3YeT PEXHUM MO~
* 3eMHOTO CTOKa H3 BOJOHOCHBIX TODH30HTOB, THADAaBJHYECKH CBi-
3aHHBIX ¢ peko#. JlMHaMHKa HOI3eMHOTO CTOKA B IIEPHOJ MOJOBOABS
W NaBOJKOB ONpefessercsd PasBUTHeM IOANOPa MOA3EMHBIX BOJ ped-
HbiMH. [Ipy NOBBIIIEHHH YPOBHS BOXHI B PeKe IPOHCXONUT yMEHbUIE-
HHe THIPaBJUYECKHX VYKJOHOB M PACXOLOB MOJA3€MHOI0 IHOTOKa
B peky. Ilpu stoM B mpubpexkHOH 30He MOTYT 06pasoBaThcd o6par-
Hble THApPaBJHUECKHe YKJIOHBI NOA3€MHBIX BOJ U IPOHCXOJHT HH-
dunpTpanus peyHHX Box B Oepera. B mepuon cmafa ypoBHA BOJBL
B peKe NIPOHCXOJHT BO3BpalleHHe peYHBIX BoOJ B pycao. [Ipouecc
TakKoro Bofoo6MeHa OeperoB ¢ pPycjoM NPH NOJOBOAbEe H HaBOJAKAX
Ha3blBaeTCs 0eperoBHIM PeryJIHPOBAHUEM PedHOTO CTOKa. :

[ToMumo mnepepacnpefiefieHHss DEUHOTO CTOKa, GeperoBoe pery-
JUPOBAHHE NPUBOSMT K HM3MEHEHHIO DPEXHMa HOJ3EMHOIO CTOKA U3
BOJOHOCHHIX IIJIACTOB, THAPABJIHYECKH CBS3aHHBIX C pPekod. AKKy-
MYJIsLMS TOA3eMHBIX BOA B GacceiiHe B nepHoj OGeperoBoro pery-
JIIDOBaHUA ofecneyuBaeT OoJjiee BHICOKHH HOI3eMHEIH CTOK IOCJ]E
OKOHUYAHHA 3TOTO IPolecca H B NOCHACAYIOIHMY NepHOJ MEXEHH.

B moxmopHOM THIe MOMXHO BBIAGAMTH ciydal, KOTAa Wpoilecc
6eperoBoro pery/JUpOBAHHS KDATKOBDEMEHHBIH M He IPHUBOIHT
K TOJIHOMY IIpeKpallieHHIO IOJ3€MHOI0 CTOKA B IEPHOJA BBICOKHX
ypoBHe#i BoAH B peke. IIpu 3TOM mOANOp TOJNBKO NPENSITCTBYET
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CBOBONHOMY BBIXOJY HOJSEMHBIX BOJ B PEUHYIO CHCTEMY, TEM CaMBIM
yMeHpIlas BeJMYMHY IIOA3EMHOTO CTOKA B PEKY IO CPABHEHHUIO
C BO3MOJKHOH B YCJOBHSIX OTCYTCTBHSA MOANOPA.

Pacuienenne rufporpada mpu MOANOPHOM THIE PEXUMA npona-
BOJHMTCH C YYETOM BPEMEHH NOOEeraHusi PeUHBIX BOJ H3 BEPXOBbS
K PacueTHOMY HAPOMETPHIECKOMY CTBOPY.

[Tpeumyuiecraerno RUcx00awull Tun pPexuMa IMOA3eMHOTO CTOKa
B peKy XapakTepeH [PH BOJOHOCHBIX mJacrax, THAPaBJIHYECKH He
CBSI3AHHBIX C PEKOH, KOrfa NPOUCXOANUT CBOGOMHLIH MOA3EMHEBIN CTOK.
B pycrao. PeXuM mOA3eMHOrO CTOKAa. B 3TOM Clyyae oIpelenasercs
TOJbKO BOLHBIM GallaHCOM ILTACTA H HA HeM He CKA3BIBACTCA PEKHM
YPOBHS BOABI B peKe.

B s3TOM cayuae pacuseHeHHe rmporpaq)a IPOU3BOJIUTCA C y4e-
TOM [VHAMHKH TMOL3eMHOTO CTOKA B DPeKy M3 TUAPABJMUECKH HE
_CBSI3aHHBIX BOAOHOCHBIX TOPH30HTOB, ONpeAeNsieMOl MO pelpe3eHTa-
THBHBIM POJHHKAM H PeXHMY pOgHMKOBOro croka. Ilpm oTcyTeTBun
HeOOXOAUMBIX CBEeIeHUH O pekUMe POLHUKOB BO3MOXKHO HpPHMEHe-
HHUE MeHee TOYHOIO, HO JOCTAaTOYHO OOBEKTHBHOTO IpHeMa CXeMaTH-
3HPOBAHHOIO DAacyjieHeHus ¢ yJeToM oOLlell BO3MOJKHON AMHAMHY-
HOCTH -I0J3€MHOTO CTOKA 10 ONUCATEJbHBIM JAHHBIM.

3. OCHOBHBIM HMCTOUHHKOM NOJ3€MHOIO MUTAHUS PEeKU ABJSIOTCH
HerJiy0oKo 3aferaioline Oe3HamopHble (HJAM C MECTHBIM HamopoM)
Hoj3eMHble BOJBI, JpEeHHPyeMble peKaMu M APYTOH HPO3HOHHOM
ceThio. B OTHenpHBIX Ciydasx B NUTAHWH IPUHEMAIOT y4acTHe Ha-
[OpHBIe (apTe3NaHCKHE) BOMALL

4, Slpychoe 3aJieraHue BOJOHOCHBIX IJIACTOB, JPeHHPYEMEBIX pe-
KaMH, MPHBOIUT K CMelIaHHOMY I[OA3eMHOMY IUTAHHIO U3 DA3aUY-
HBIX BOJOHOCHBIX IJIACTOB.

5. Ilnomanp ruxgporpada, xapakTepusyioulas pacxofbl peku,
cpopMHpOBAHHBIE MOJ3€MHBIM CTOKOM, paBHa BeJHYHHE CyMMap-
HOr'O MOA3EMHOTO CTOKa, COOTBETCTBYIONIETO H3MEHEHHIO 3aIacoB
MOJ3eMHbIX BOA B 0acceilHe, NMPOHCXOMALIEMY 3a CUET MOA3EMHOTO
CTOKA B PEKY.

B ocHoBe pacusieHenus rujpporpada NOJKHO JekaTh Ofpefene- .
HHE JJISi PACYETHOrO CTBOpPA THNA peXUMAa MOA3EMHOIO. NMUTAHHE
peKH B COOTBETCTBHH C YCTAHOBJEHHBIMH 3aKOHOMEPHOCTAMHU IMOM-
3eMHOTO CTOKA B peky. B COOTBETCTBHU C THUIOM peXHUMa IOA3EM-
HOTO €TOKa M BHIOHpaeTcs cxeMa pacuseHeHus rugporpagda.

[Ipunuunel pacusnenenus ruaporpada peKn B 3aBUCHMOCTH OT
PA3JIMYHBIX YCAOBUH NHUTAHUSA WIAIOCTPUPYIOTCS THIOBHIMU CXeMaMHU,
IOMEILIeHHBIME Ha pHC. 24.

\f" ‘HauGosee mpocro wa ruaporpade Bbiaeasercst IepHOJi, KOTAA
pexa THTaeTCs TOJBLKO NOJIZEMHHIMU BOJAMH (mepuoapl YCTOR4HBOI
3UMHeH W JeTHel MexKeHH)), BK/IOUeHre B aHaJIu3 YCAOBHI Gopmu-
_poBaHUA MOJ3EMHOTO CTOKa IIPU pacusieHeHWH rugporpados, pac-
CMOTpEHHe KOMIJIEKCHBIX I'DaUKOB 3JeMEHTOB TUJPOJOTHUECKOTO
pexuMa OO0BEKTHBHO IIO3BOJSIOT ONPEAESTHTL HOBEPXHOCTHLIE BOJEL,
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nocwnaroume B peKy OT NOXK[EH U OTTemeNell B 5TOT MepHOX. "Hau-
Gosiee CJIOXKHBIM sIBJfAETCH BblJeNeHHe NOI3EMHOI'O CTOKAa B. peKy
AJISL TIePHOJOB TIOJIOBOJbsI W GOJIBLIAX NABOJKOB OT HPOJOJIKHTE/b-
HBIX ,JIO}KJIEI/I\\HpI/I 3TOM JIOJIKHBI ~OBITH - PACCMOTPEHBI CJAELYIONmHUe
OCHOBHBIE CJIYYan.2

Has TP eHMYILECTBEHHO NOANOPHOrO THIA pexuma NOA3eMHOrO0
CTOKa B peKy (pHC 25), KOTAa TIpY NogbeMe YPOBHSI BOABL B peKe

{

Crewannoe gpyH

TpynmoBsimu. Go-
damu, eudpabnu-

veoxu He cBAzar

Tpyrmobsimu 8o~
damu, eudpabru-
vecKu CORIANHDI
Mu ¢ pexod (6)

CrewanHoe
epyHmoboe nu-
marue (a+6)

\moBoe u apmesu-

anckoe numa-
Hue (a+6+6)

. HbIMU € PEKOE (a)
Cxema 2udpo- - -

200/102UYeCKUT | R
yenobui
Xapaxmep ko~ [ [=="""==~
nebanuid ypos- :
HA DEYHLIZ U pexa
nodsemnorz 6od .
Q
+
Pesicurt
NROGICMHOL0 |t
cmoxa
Q .
Cxema pacynre
HeHug 2udpoz-
aga pexu
P «¢ P ¢ DA

[4

Ed B2 Oy 2+ s NNs £=37 L] 8

Puc. 24. Tunoseie cxemsr pacu/ieHeHHs ruaporpad)a peKH B 3aBHCHMOCTHA OT
mnporeonomqecxux yCclIOBME M peXHMa NOJA3E€MHOTO CTOKa B DeKY
(no B. 1. Kynenunny). :

t —Bpems, Q -—pacxod, T —BpeMs GeEPeroBoro peryjupoBaHus, —A H +A - o6beMbl
NOX3EMHOTO  CTOKa, NPHHHMAMUIKE yyacTHe B GEDErOBOM PErYJAHMPOBAHUU. I — BOJOHOCHHIE
TIOPOAHL, Z—BOAoynoprle TOPOABI, & -— MOBEPXHOCTHHIH CTOK\ B peKy, ¢ — NMoAseMHBIH
CTOK B PEKY IIPH YCJOBHH @, §--TO 1K€ NPH YCJIOBAM 6, 6 — NON3EMHBIE CTOK B pexy
H3 apTe3HaHCKHX . (Hanopx—xmx) miacTos, 7 — YpOBeHb, TOASCMHBIX BOX, & — ypoBeHb
: PEYHBIX BOJ,.

MON3eMHbIfl CTOK MPEeKpaIdeTcs H HACTyIaer ‘oTpuuaTeabpHas ¢asa
MOJI3eMHOr0" CTOKa, NuHuA AB XapakTepusyer - npekpallieHne nox-:
3eMHOro muranus pexu. OJHAKO TNpH JOCTAaTOYHO GOJbIIOM Gac-
CefilHe B 3aMBIKAIOWIEM CTBOpE IIOC/E STOTO MOTYT NPOXOIHTH TOA- |
3eMHble BOJBI, IIOCTYNHBIIHE B PYyC/JO B BepXHeH uacTH Gacceina.

‘Bpemst npekpalleHHsi ‘CTOKA 3THX BOJ B 3aMBIKAOLIEM CTBOpE
(Touka F) Jierko paccuMTaTb, €CAH HMeIOTCSl JaHHble O Hayaje H
KOHIle TIOJIOBOAbs (IIaBOJKA) B BEPXOBBbAX GacceliHa W O CKOPOCTH
JoBGeraHus PycJaOBBHIX BOML. o ' R

9 3Bax. M 56 129



Cxopocrb. fo6eragns 0o IMIaBHOMY BOJOTOKY MOXKeET OLITh pac-
cuurana no ¢Gopmyne (22) mam npu aHamuse runporpados s
ABYX THAPOMETPHYECKHX CTBOPOB Ha OJHOM M TOH XKe peke IO CKO-
POCTA TPOXOXKJEHHs NHKa I0JOBOAbA (AJA MaKCHMaJbHBIX CKOPO-
CTell) MJIM COOTBETCTBYIOLIUX XapaKTepHEIX yPOBHeH.

MaxcumanbHOe 3HaYeHHE CpelHeH -CKOPOCTH MJOGeraHusi Mo
IuHe peku V onpejelsercs B 3aBHCHUMOCTH OT XapaKTePHOTO MakK-
CHMAaJIbHOTO pacxoxa BOABl Q /s PaCUETHOIO INepHoja U YKJIOHA

a , C

17
222

2122

Puc. 25. Cxema BhijejieHls NOA3EMHOTO CTOKA Ha THAporpade pekd npu
6eperosom perysaupopanur (no Bb. M. Kynenuny).

1 — NOBEPXHOCTHBIH CTOK, 7 —— MOA3EMHbLIH CTOK H3 BOJOHOCHBIX TOPH3OHTOB, I'HApaB-
JIMYECKU CBA3AHHBIX C pexoifx (NOJANMOPHBLIN THII THTAHWsI ¢ OEPEroBBIM pEryJupoBa-
HUEEeM).

BLIPABHEHHOTO IPOAOJbHOTO npoduas pexu L% no dopmyie
V=al"Q" mjcex. = a'I"*Q""* km|cyTKu. - (22)
IMapamerp a=0,15 m/cek., mau a’==86,4a+ 13 KM/CyTKH, 3aBHCHT
OT CPeJHEro N0 BCel AJuHe DPeXH Koap(HUHEeHTa IIePOXOBATOCTHU
pycra u moim (n<=20,04+0,06) u ompexenen mo Qopmyne a=
=0,15(20 1) =" m/cex.=13(20n) " 7t KMJCYTKM ¢ TOMOLIBIO - CIie-
IMaJbHLIX BCHOMOTATEJIbHBIX TabJHll, KOTOpble YTOUHAIOTCS THAPO-

JIoraMy o GaKkTHUECKHM MaTepuasaM HaGJIofeHuH.

- A Ilocrymienne NOA3eMHBIX BOA B DEUHYIO CeTh BO30GHOBJSETCH
- B BEpPXOBbe C OKOHUamMeM II0J0BoZbg (Touka G). Iocruraior stu
BOJBl 3aMBIKAIOIIET0 CTBOpA B 3aBUCHMOCTH OT CKOPOCTH nobera-
HUSI, IO KOTOpOH W onpeznensiercs nojoxenue Toukn H. Hapacranne
HOA3EMHOTO CTOKA MPOHCXOMUT 1o npsmoit HAD. Jluwug DE otume-

130



HsieT Ha ruaporpade MOA3eMHBIH CTOK INOCJIe OKOHYaHHS OGepero-
BOTO DEryJupOBaHHs, H TOUKa D COOTBeTCTBYET HaYaly MEXKeHH.

AnajioruyHo Moxer GHTb pacCyYuTan NOJSEMHEL CTOK Ha THAPO-
rpade B NepuOM NABOAKOB OT HOXKAEH . WM OTTeleled, eClH OHU
OTMeUeHHl Ha BCeM IPOTAXKEHUH PeKH.

o1 npeuMyLIeCTBEHHO HHCXOASIUEr'0 THNA peXKHMa TOA3EMHOTO
CTOKa TOJIOXKEHHe JIHHHY, DacujleHAlollell rugporpad. Ha NoA3eM-
HYIO ¥ TOBEPXHOCTHYIO COCTABJAIONIME, ONpefeNsfieTcd Ha OCHOBE
aHaJM3a JaHHBIX IO PeXUMY IOA3eMHOTO CTOKa H3 BOJOHOCHOTO
TOPH30HTA, BOJEI KOTOpOI‘O OPUHAMAIOT yuacTHe B NHTAHHH DPeKH.

Q m¥cex.
S0

40\

04
a2
0

[n oo vyl VIR VI X X XD X

Puc. 26. Coememienunie rpaduku peusoro croka (/) p. Jlamxkanypu
y ¢. Annaray # pacxofoB poxuuka Llusu-Ikapa (2), 1952 r.

HauboJsiee Tounble pe3yabTaTsl MOTYT OHITH IOJyUeHBl TIDH 5TOM,
€CJIM HCIIOJb30BaTh IpeisoxeHHbt ®. A. MakapeHKO anajnuTuye-
CKHH MeTOJ OIpeJeNeHUs BeJHUYHHBLI IIOA3€MHOTO CTOKA NO JAaH-
. HBHIM O MeXXeHHOM CTOKe PeKH M peXHMe pojHHKoBoro croxa. [lo-
CJAeIHMH XapaKTepHU3yeTCsd CYMMapHLIM JeOHTOM <«OMOPHBIX® POJHH-
KOB WJIY -THNOBBIMK DeNpPe3eHTATHBHEIMM OTHEIbHBIMH POXHMKAMU
U, KaK I0Ka3blBaeT aHa/ju3 THAPOreOJOTHYECKHX MAaTepHaJsoB, 00b-
eKTHBHO OTPAXXaeT NMHAMHKY MOJ3EMHOTO CTOKa B PeKy H3 THApaB-
JIMYECKH HeCBA3aHHHIX BOJOHOCHBIX FOPH3OHTOB (pHC. 26).

Pacuer noasemHOro cToKa Npou3BoIUTCA IO popMyie

 Quom =09k . . gk, (23)

rjae Qno;lg——CTOK NNOJ3€MHBIX BOJX 3a JTaHHBIA OTpGSOK BpeMeHH, g —
_ IUHHYHBIH MEXEHHBIH pacxon, HpHHHMaeMbIH 3a Mepy IIOA3€MHOT'O
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IUTAHUS DPeKH, Ry,..., Rn— K03bhUIHEHTH . (MecsyHble, meKaj-
HEBIE, CYTOUHBIE) HM3MEHEHHS IIOA3EMHOTO CTOKA B peKy, oupelefse-
Mble 10 PEXHMY POMHHUKOB, R IpUpPaBHHBaeTCs elHHUIe U OTBe-
YyaeT NepHOAY MeXKeHH. :

B xauecTBe nmprMepa HCIOJL30BAHHUS NAHHBIX O péXXHMe POJIHU-
KOB JIjisi OUEHKH IIOA3€MHOIO CTOKAa TPH HUCXOLAILEM PeXHMe MO-
KeT ObITh NPUBENCH pacuer ero JJs KapCToBbIX pakoHoB- ['opHoro
Kpeima 1o meronuke M. I. Tmyxosa [40, 42].

OnHako OTCYTCTBHe /I MHOTHX palOHOB. JaHHLIX DEXUMHBIX
HaGJIOfleHHil 32 DONHHKAMH OIPaHHYMBAET BO3MOXKHOCTH pacuera
noxsemuoro croka no ®. A. Makapenxo. '

- Kax noxkasbiBaer oIBLIT HCCA€IOBAHHA NOJ3eMHOTO NMUTAHHA PEK,
BbileJieHHe O00BEMOB DPYCAOBBIX BOJ PasfMYHOTO TEHETHUECKOTO
IPOHCXOXKACHHUS IPH pacujeHeHHH ruaporpada Moxer ObTh IPOH3-
BEeJIeHO Ha OCHOBe aHaJju3a BceX OCOOeHHOCTe#l (hOpMHpOBaHUA ped-
HBIX BOJ C YYeTOM jJaT Hauaja H KOHIIA CHeroTasHHs, MAaKCHMaJjb-
HOH HMHTEHCHBHOCTH CHETOTasHHUS, M[AaThl IHKa IOJOBOABS U €ro
KOHIa, CKOpocTeH JoOGeraHus PYCAOBLIX BOJ W PeXUMa NOA3EMHBIX
BOJZ Ha BojocOope, a TakKxe 3aKOHOMEPHOCTeH B3aHMMOCBSI3H UX
¢ peunbMd. IIpu mocTaTOYHO TOMHOM KOMHYECTBe JNaHHHIX O GoOp-
MHpPOBAHHY PEYHOIO U IMOJ3E€MHOIO CTOKa METO[ FeHeTHYeCKOro pac-
WieHeHHUs] THAporpada - MOXKET W JHOJIKEH HOCHTb OOBEKTHBHHIH
M CTpoTO pacuerHBIll xapakrep. Ilpum oTCyTCTBHM HEOOGXOXUMBIX
JeTaJbHbIX CBENEHUI  BLIHYXKJEHHO INIPHMEHSIOT CXEMaTH3HpO-
BAaHHDLIE . IPHEMBl pacu/jeHeHus ruaporpada M - paculeHeHHe II0
aHaJoTHH.

B nepByo ouepenb 3TO OTHOCHTCH K CJAyYasiM HUCXOMANIETO THIA
peXxuma IOA3eMHOr0 CTOKa B peKH AJs TOPHBIX palioHoB, KOUfa OT-
CYTCTBYIOT CBEIEHHS O peXUMe POJHUKOBOTO CTOKA.

CpaBHUTE/NBHO XOpoLIas - THAPOTEeOJOrHYecKass H3Y4eHHOCTb o
HaJnyHe TAHHBIX O peXHMe POXHHKOBOTO CTOKA B OTHENBHBIX pey-
HBIX GaccefiHax ropuelx pafionoB - Coserckoro Comw3sa {(Kaskas,
Ypaya, Kapmatel) MO3BOJSIOT ONPELENUTh AJS 3THX PadoHOB Ko3(h-
(QULIHEeHT AUHAMUUYHOCTH [IOJ3eMHOI'0 CTOKA. DTOT K03 PHUIHEHT IOo-
Ka3blBAEeT, BO CKOJIBKO Pa3 YBEJHUYHBAETCS CTOK B PeKy Iocje fe-
PHOLOB HHTCHCHBHOIO NHTAHHS [0 CPaBHEHHIO C ero. HaUMEHbIUEH
BeJUYMHON B Iepuom MexXeHH. MCIONB3ysl ero, MOXKHO PacujieHHTh
ruaporpadh ropHOH pekH.

- Ilpuem cxeMaTH3UPOBAHHOTO pacujeHeHudsl ruaporpada mnpu
HHCXOJSMIIEM THIE MOJ3EMHOIO CTOKA OCHOBHIBAETCS Ha CJEAYIOMIMX
[IOJIOKEHHSAX, ,

Cosnanenue objacTell NUTaHUS U PACHPOCTPAHEHMS HOA3EMHBIX
BOJX, CHJIbHAf pacu/JieHeHHOCTb peabeda Tuaporpaduyeckofl CeThIO
B YCJIOBHAX XOpOILIEeH IPOHHIAEMOCTH MOPOJ (TPEIIUHOBATHIX, 00JI0-
MOYHBIX, HApPYUIEHHBIX TCKTOHHYECKHMH PasjJoMaMH H Da3phiBaMH)
ofecreuBalOT XOPOMIMA OBICTPHINI CTOK NOJA3eMHLIX BOJ, uTO 00YycC-
“JIOBJIMBAET CXOXKECTh PEKXUMOB IOJI3EMHOTO H 1OBEPXHOCTHOI'O CTOKA
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U CHHXDOHHOCTb MX C PEXKHMOM atMmocdepHoro nutanus. Ilpu Huc-

XONAUIEM THIE 3TO NPHUBOAHT K TOMY, YTO MaKCHMYMBI IIOBEPX-
HOCTHOI'O U IIOA3eMHOr0 CTOKa B DEKY IOYTH COBNAJAIOT, a €CIH H
MoxkeT Hab/ogaThesl 3amasibiBaHue, TO OHO He3HAUYMTeNbHO (B Hpe-
Jleslax HeCKOJBbKUX HHell). Bce 3TO maeT BO3MOMKHOCTb IIPUMeEHEHHS
clenyiomel cxeMBl pacujeHeHHd Tuaporpada.

B nepuon 3umHeH MeXeHH NOJ3EMHBIH CTOK XapakKTepH3yercs
Ha THAporpade OTHOCHTEJBHO IJIaBHOH KPHMBOH «HCTOLILEHHS» ped-
HOTO CTOKa, OCpefHAINell He3HAUHTeIbHBIE KOJAeOaHHA 3HMHErO
CTOKa, KaK NPaBUJoO, B Ipefetax TOUHOCTH, eT0O IOACYeTa; KPaTKo-
BpeMeHHble TOJbeMbl, BLI3BAHHEIE OTTeNeqsMH, cpesamorcsa. [Ipen-
mojaraeMasi OTHOCHUTEJbHAA CHHXPOHHOCTh DeXHMa INOA3eMHOIo H
0o6I1ero peyHoro CTOKa IO3BOJAET CYMTATh BpeMd NMOAbeMa M Cnafa
. YpOBHA BOJBl B peKe U BpeMdA YBeJIMUEHHA H YMeHbLIEHHS pacxo-
JOB NOJ3€eMHBIX BOJ B peky coBmapamouumu. [lostomy nepuox mo-
JIOBOJbS M YacTO CMBIKAIOLIMHCA C HHUM IE€PHOJ JETHHX [aBOJKOB

COBIIaalOT CO BpeMeHEM YBEJHYEHHSI IIOA3€MHOI'0 NHUTAaHHUA PEKH. '
,U,JIH onpenesieHust MaKCHMyMa IIOA3€MHOI'0 CTOKa MHHUMAJbHBIA -

cpenHeMeCsIUHBEIY pPacxol, IPeIIlecTBYIOMHUN 3HMHeHd MeXXeHH, yBe-
JuynBaetTcss (YMHOXKaeTcd Ha KO3(QQHUIUEHT IUHAMHYHOCTH) M OT-
HOCHTCA X UEHTPY NosaoBoAbsi. TOYKM Hayala mNOLBEMa YPOBHS
BOABI B pexe, MakCHMyMa M KOHIA crmiajga Ha rujporpade coemu-
HAIOTCA NJABHLIMU JHHHUAMH, PacUNeHSIONIUMUY €ro Ha HOJ3EMHYIO
U INOBEPXHOCTHYIO cocraBJjgmoomiue. IlpunsgTas cxema pacu/jeHeHust
oTpakaer B OOIIMX UYepTaX AWHAMUKY TOA3EMHOTO CTOKd B DPEKY
B TeueHHMe I'ofa U IPH AOCTATOYHO OOBEKTUBHOM BBHIGOpE K03(hPu-
LHEHTa MUHAMHUYHOCTH MO3BOJISET TOYHO ONPEAEJUTh BEJHUHHY MOJI-
3eMHOTO cToKa (puc. 27).

" - OtcyTcTBHe BO3MOIKHOCTH OIIpefiefeHus - Ko3phuuvenTa muHa-
MUYHOCTH IHPH OTHOCHTEJBHO CJaGo¥ THAPOTEOJOTHYECKOH H3YUeH-
HOCTH ropHbIX palionoB Cpenneli Asuu, Aaras, Casdn, Kamuatky He
1103BOJIsSIeT IPHMEHUTDb 3[eCh ONUCAHHBIHA Bhille NPUEM pacuJeHeHHs
ruaporpada.

[TosTomMy Ha 3THX TeppHTOPUSIX MOXKET ObITh MPUMEHeHa cXeMma

pacunerenns no K. Il. Bockpecenckomy, yunThBawmas obuiee Io-
BBHIILEHHEe [OA3eMHOTO CTOKa K KOHIY N0JIOBOIbs. CXeMa KOHKpeTH-
3upoBajach [JJA OTHeNbHBIX (U3HKO-reorpadUueckKux panoHOB
CTPaHbl B OTHOLIEHMH AT Hauaja W KOHIA MOJOBONbS. s GoJib-
IHHECTBA CJydaeB 3TH [AaTH - YCTAHABJUBAJIKWCH B COOTBETCTBUH
C KOMILJEKCOM NPU3HAKOB, yCTaHOBJeHHBIX 3. Jmopmkuo [83], yuu-
THIBAIOIIMX IIpeKpalleHHe CyTOYHOI'O XOXa pacxoloB BoAbl (mpH
YCTaHOBUBINEHICS MEXKEHH DAacXOAbl PeKH IIepPecTaloT pearupoBaTh
Ha H3MeHeHHe TeMIepaTyphl BO3AyXa M BBIIAJeHHE OCaZKOB), Ha-
CTyIJIeHHe YCTOHUHMBLIX OTPHUIATENbHBIX TeMIiepaTyp BO3IyXa, Jeio-
BHIX SIBJEHHH Ha peKax IJIsl BEICOKOTODHBIX OacceftHoB u ap. Jas
pacusiedeHusi rupporpada B IEepHOI NOJOBOJAbA AaThl €ro Hauasa
M KOHIIA YCJIOBHO COENUHSIOTCS IPSIMOH.
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Ilononsenne 3anacoB NOA3eMHBIX BOJ B MEPHOJ MOJOBOABS 06yC-
JIOBJIMBAeT NpeBLIIIeHHe MeXKeHHOr0 pacxoja Iocile TONOBOIbS HAL,
MeXeHbI0. B  IPeANIONOBOAHBIM TIePUOL H NpU IPHHATOH cXeme pac-
uJeHeHusl OTpaxkaeT ofllee yBelHUeHHe IIOJI3EMHOTO CTOKA B PEKY
K KOHLY MmosaoBojbs (puc. 28). Ofuias AHHAMHYHOCTH, IOI3EMHOTO-
CTOKa NpPH TAKOM DacwIeHEeHHH B CPeAHeM XapaKTepH3YeTcss Koad-
¢unuentom 1,5—3,0.

Qm¥cex.
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Puc. 27. Cxema pacujeHeHHs THAporpada ropHofl pekn ¢ yietom xosdpdu-
[HEHTOB AUHAMUYHOCTH IOA3eMHOrO cToKa (p. Majas Jla6a — c. BypHoe,
Kagkas). .

1 — HOBEPXHOCTHBIH CTOK, 2 — MOJSEMHBI CTOK.

CpaBHeHHe BeJHYMH TOJI3€MHOrO CTOKA, PACCUHTAHHBIX IO CXe-
MaM IPOCTOH CPE3KHM 0 MEXKEHHBIM DacXojaM C BBElEHHEM KO03(-
GUIMEeHTOB JHHAMHUYHOCTH M DPACCUHTAHIBIX MO MeToAy MakapeHko
IJsT OTHEJNBbHBIX peK, B GaccefiHax KOTOPEIX HMMEIOTCH pPeKHUMHBIE
HaG/I0/eHHs 32 POAHHKAMH, [OKA3hIBAET, YTO PACXOKIECHHE MEXKAY
HHMH, KakK [PABUJIO, HE3HAUUTEJbHO M BEJHYHHBI MOJYJeHl MOTYT
~ passmuathest Ha 10—15% (pume. 29).

B npupomHBIX YCIOBHAX S pea.anmx peuHbIX GacceiHOB
B (OpPMUPOBAHHH NOJ3eMHOrO INHTAHHA peK MOryT ydacTBOBATb
BOJIOHOCHBIE TOPH30HTH], KOTOpPBle 0Jarofapsi pasjHUHBIM YCJIOBHIM
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THAPABAMYECKON CBSi3H U OCODEHHOCTAM pPEXHUMa NOJ3EMHBIX BOX
MOTYT HMeTh pasJiiuHble TUIBl peXKKMMa NMOA3EMHOTO CTOKA.

- Crenenb yyacTus OTAeJBHBIX BOILOHOCHBIX TOPH3OHTOB C Dassnu-
HBIMH THIIAMM PEXHMa, PACCMOTPEHHBLIMH. Bhillie, OyAeT ONpedesaTh
¢opmy ruaporpada MOO3EMHOrO CTOKA B PeKy, a CJeJ0BaTeNbHO,
M CXeMy pacujeHeHus rugporpada. OnHOBpeMeHHO ¢ 3TUM HeoO-
XOAMMO VUHTHIBATH U BO3MOKHYIO ACHHXPOHHOCTb DAasBHTUS THJPO-
JIOTHYECKHX MpOoUeccoB B OacceiiHe.

Tloaromy npu pacuneHenuu rupporpada HeoOXOAMMO OLEHHUBATD
BO3MOXKHYIO ACHHXPOHHOCTb Da3BUTHUA IIOJOBOAbA M IaBOLKOB M
pacueTHbie GacceHHbl OrpaHHuMBaTbL pa3MepaMu mJiaomajel, IpH Ko-
TOpHIX (cymd mo rugporpadamM) He HPOUCXORMT pacracThIBaHus
HaBOAKOB B NEPHOML MeXeHu. BepXuui npejesl pacyeTHOH mioumany
1e/1ecO06pa3HO OrPAHMYMBATH [/l PABHUHHOH TEPPHTOPHH CTPAHBI
50 000 KMZ, YTOUHSIA 3TOT Npefed B 3aBHCHMOCTH OT NPHPOIHBIX
YCJIOBHHL.

[lpu onenxe BO3MOMKHOCTH OpUMeHeHHs [AeTaJbHOTO pacujieHe-
HUs rujgporpada B MacCOBBIX pacyeTax HeOOXOAMMO YYHTHIBATH HX
BHelIHXK BuA. [leranbHoe pacujieHeHHe MHOTONHKOBHIX THIpOrpa-
$oB, yUHTHIBAs TOUHOCTH THAPOMETDHUYECKHX HM3MepeHHi NPHU CTaH-
JapTHLIX 3aMepax pacxola BOABH Ha DekKaX U CJAOXKHOCTh IOCTpoOe-
HHA ruAporpadoB NOA3EMHOIO CTOKA B PEKY [JA OTACJbHLIX NABOA-
KOB IIpH OTpaHHUYEHHOH T'HAPOTre0JOrHUecKO U3yIEeHHOCTH HEKOTOPHIX
peuHblX GaccefiHOB, MOXkeT OBITb NpPAKTHUeCKH HelenecoobpasHBIM.
Ananus Gogee AByx TeIcAY ruaporpacdos pex ETC ¢ nmoanopHbM TH-
IIOM INHTAaHHs HOKasaJj, 4To NpPH BCeM MHOroo6Gpasuu ruaporpados
MOXKHO BELIEJNHTH NSATH IPynn Haubosee XapaKTepHEIX GopM:

1) omHOMHKOBLle IIPOCTHIE rnﬂporpacpbl ¢ HeOOJBLIOH NPOHOJI-
JKHTEJNbHOCTBIO TOJ0BOAbA, A
2) rupporpad ¢ TNOJOBOLBEM, HMEIOILHM [Ba HJH HECKOJBKO
MIHKOB, ’ :

3) rupporpad ¢ OGOJBUIHM IOJOTUM OJHOBEPUIMHHBIM IIOJO-
BOJbeM GOJBIIOH NPOAOJNKUTEIHHOCTH,

4) rupporpadbl MHOTONMKOBBEIE IIPH IIOJIOBOAbE, COMKHYTOM
C IaBOJKaMH,

5) ruaporpadrl MHOTONUKOBLHE B TeueHHe BCero roja, KOria Bbi-
JeJIUTh NOJIOBObE IPAKTHUECKH HEBO3MOXKHO.

PesyspraTel apajgusa 1o TpynnaM IpPHBELEHH B TaGJ. 15.

M3 Tabauupl BUIHO, YTO NOAABJASIONLIEe YHCAO THApOrpados ausa
ETC (6onee 809%) nomyckaer meranbHoe pacusenenue. HauGosee
CJIOXKHBIMH ¥ TNPAKTUYECKH HEeNeJIecOOOpPa3HbIMH MJif AeTaJbHOro
pacujieHeHHs! ABJAAIOTCA Tuaporpadsl 4 ¥ 5-H rpymm, COCTaBAsAR-
mux Menee 159% o6mero yucia. rugporpados. Ha Asuarckoit Tep-
putopur CCCP ynenpHBHIH Bec 3THX TPYNN 3HAYHTENBHO YBEJH-
YUTCS. v

THI IIOA3e€MHOTO IINTAHMS PEKH IO KOHKDETHHIM CXeMaM jApeHH-
poBaHMsA HauboJee TOYHO H NPOCTO YCTAHABAUBAETCS AJS OTHENbHBIX
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«Taﬁnuu‘a 15

TipolenTHOE COOTHOUIGHHE PASAMYHBLIX IPYHN THAporpados nis ETC

‘ OTHOIEHNE Kax-
Koanuectro P

T'pyuma raxporpados PACCMOTPEHHEIX ﬂfg;i;;pg gfp’l’f’eﬁég'

) ragporpados RN ’
OfHOIMKOBEE . . e e e e 1012 40,8
JIBYXOUKOBEHIE H 60J1ee e e e e 1027 41,6
[Tosorue opHOBEpIIMHHEE . . . . 83 3,4
C MHOrOTMHKOBHIM TaBOXOYHBEIM HepI/IO,ZLOM 246 10,0
MHOTONKEKOBEIe B TEUEHHE BCErc roja . . . 104 4,2

HToro . . . .. ..o .o 472 100

yuacTkoB peku. [loaTomy Gojee TOUHBIE pe3yabTATHI OILEHKK
IOJ3€MHOr0 CTOKA B PeKy MOTYT OHITb IIOJYYEHBLI NP aHAJH3e MpPHU-
TOKd B PeKY MeXIy [IBYMS pPacueTHHIM¥ CTBOPAMH B TOM cCaydae,
KOorja THApPOMEeTpHYEcKas TOYHOCTh H3MepPEeHHS pacxXoI0B II03BO-
JisleT OLeHHTb 3TOT mpuToK. Ilpm pacuneHenmyt rupporpada  «3a-
MBIKAIOIIEr0 CTBOPA» CXeMa BBILEJNECHHS NMOJA3EeMHON COCTABJSIONEH
TpeOyeT ydeTa CXeM APEHHPOBAHHS KakK HA MPOTSXKEHHH OCHOBHOM
PeKH, TaK W Ha ee NPUTOKaX. Ecam yuHTHIBATL NOJA3EMHOEe NHTAHHE
PEeXU K3 OCHOBHOTO BOJOHOCHOTO IIJIACTA, MMEIONLEro, KaK NPaBHJIo,
CIJIOIIHOE BLIAEPIKAaHHOE PACHPOCTPaHeHHe Ha GOJBINUX MO ANIX,
TIOCTPOEHHE THIIOBBHIX CXeM [PEHUPOBAHHUSI /s BCel'O. paCUeTHOTO
peunoro OaccefiHa mHe ciaoxHOo. [Ipy 3TOM HeOOGXOAHMO YUHTHLIBATH,
qTo Ha BoAOcOOpax ¢ HeGOJBIION IJIOHIANBI0 MOXKeT HabJionaThCs
HENOJHOe IPEeHHPOBAaHHe NOA3EMHOrO CTOKa B PeKy. DTO IMOATBEPIK-
JaeTcq yCTaHOBJeHHeM (DakTa YBeJUUEHHS -IIOA3EMHOTO CTOKa
C yBeJMYeHHeM IUIOMaNd BOAOCOODA, HPOHCXOASIIHM JO HEKOTO-
poit ompeleJeHHOAl BeJMYHHbI, XapaKTepHOH AJs TaHHBLIX THIPOreo-
JIOTHUYECKUX YCJAOBUH (pUC. 30) ‘

HOCTpoeHHe TaKHX KPHUBBIX AJS1 OTAENBHLIX THIPOTE0JOTHYECKHX
_palioHOB 1103BOJIIET OOBEKTMBHO YCTaHOBHMTL JUIs HHUX HaHMeHb-
Iy npeJefbHYI0 IJIOMALb BOLOCOOPa, LI KOTOPOH MOMKHO NPOH3-
BOJUTb pacyeT IOJIHOTO I0A3eMHOT0 cToka., OXHOBPEMEHHO C 3THM
HEOOXOQUMO YUHTBEIBATH, YTO B ONpPENeNeHHbIX THAPOTe0JOrHUEeCKHX
YCJIOBHAX MOXKET. HaOJNI0OAATbC YMEHDbIIEHHE MOAYJSA I10I3€MHOTO
CTOKa B PEKy C YBEJIHUYCHHEM IIOlanu Boxocbopa (puc. 31).

[IpoBenenHbll aHanu3 NOKA3EBIBAeT, UYTO JJisi XapPaKTEePHCTHKH
YCTOAUHUBOTO IOJ3eMHOIO CTOKAa B PEKY H3 OCHOBHBIX BOJOHOCHBIX
niactoB Ha Pycckoll niaTdopMe MOryT GBITH TPUHATH pedHble Gac-
cedtrnl ¢ momagamu ot 1000 no 50 000 xm2.

HeoGxoMMOCTb yCTaHOBJIEHHS CTelleHH PasBUTHSI NMOANOpa IO-
'3eMHEIX BOJ, Ipoliecca GeperoBoro PeryJupOBAHMA, OLpPeAeNsIeMOro
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Puc. 30. Cpasp MOAyAsA NOI3EMHOTO - CTOKA §noxa . (J1/ceK. KM?)
U njomajyu Bojoc6opa F (KM2?) sl pasiHYHBIX THAPOreOJOrmue-
CKHX paloHOB. .

a— Gaccetin  Cesepuoii JBumel, 6 — Gaccefin  JeBoGepexxbs CpenHero
: Juenpa, 6 — GaccedfH p. YHXH.
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Puc. 31. YMeHblieHHe MOZYJs HOA3EMHOTO CTOKA §moms (Ji/CEK. km?) Ipu yBe-
JHYeHUH TJomand BojgocGopa F (km2?) B palfioHe Ypano-DMOHHCKOTO IIaTo.



[OJIOXKEeHHeM YPOBHEH pedHBIX U MOA3eMHBIX BOJ, IPUBOJUT K BKJIO-
YeHHIO B aHAJW3 HPH paculeHeHWH TuaporpadoB HaHHBIX 06 3THX
ypoBHAX. Ec/au OTCYTCTBYET BO3MOXKHOCTb OIpEieseHdsl COOTHO-
[IeHUH YPOBHEH B TeueHHe BCero THAPOJIOTHUECKOro rofa, TO HOJO-
JKUTEJbHbBIE Pe3yJabTaThl MOTYT OLITh IIOJNYy4YeHBl U IIpU CPaBHEHUHU
aMILTHTYj, KoJeOaHMil ypOBHedl 3a XxapakTepHbie [epUOABl Ioja,
B 0COGEHHOCTH [IJIs1 IEePHOa ONOBOLbS U B TABOIKH.

[Ipy HHCXOAsAIIEM THIle NMHTAHUS PeK JJsi OGOCHOBAHHSA CXEMBI
BhHIAEJIEHHST TOJ3€MHON = COCTABJSIIOUIed CYLIeCTBEHHO BAaXHO IO -
TUJpOTeQJIOTHUECKMM MaTepHajaM YCTaHOBHTb AJs PACUETHOroO 6ac-
ceffHa TaKTHl IMTaHHUS M[OJ3€MHBIX BOJ, T. €, gepeloBaHHE MepHO-
JIOB - TIONOJIHEHHSI 3aMacOB NOJ3EMHBIX BOJ, IIOCJH€ KOTOPBLIX MOXKET
HabJI01aThCsl yBeJHUeHHe N0J3eMHOro croka. OcoBeHHO BaxHO -3TO
IpY aHaau3e MHOTONHMKOBBIX THporpados. YcTaHOBJIEHHE TAKTOB
MHTAHUS MOXKET HNO3BOJUTh CXeMaTU3UPOBAHHO MOCTPOUTh OCPeIHEeH-
HBIE ruaporpad Non3eMHOTO CTOKAa- C YUeTOM KO3(p(GHIHEHTOB AHHa-
MUYHOCTH, KOTOphle INOKAa3bIBAlOT, BO CKOJBKO pa3s YBeJTHUHBAETCS
IOJ3€MHLI CTOK B PEKY II0 CPAaBHEHHIO CO CBOMM HAHMEHBIIUM 3Ha-
YeHHEM. .

Pacuer BeqMYMHB! NOA3EMHOTO CTOKA METOLOM T'€HEeTHUEeCKOI'O
pacuseHenust ruiporpada B peydblx OaccefiHaxX ¢ 03epaMH OCJIOXK-
HeH SIBJEHHEM O3EDPHOTO pPETyJHpPOBAHHS pPEYyHOro CTOKa 3a cueT
aKKyMyJasaIuy ero B uame ozepa. OsepHoe peryjupoBaHue NPUBOIUT
K CHHUXKEHHIO MaKCHMYMOB DacxOlOB B NOJIOBOAbE M INaBOJKH H
YBEJHUEHHIO TPOAONKHTEIbHOCTH uX. Ilpn 3Tom 3a cuetr mpeumy-
[IEeCTBEHHOTO NOCTYIJIEHUS B PEUHYIO CEThb II0J3EMHBIX BOJ YMEHb-
malTcs nepHoAsl GOpPMHPOBAHUSA PEYHOTO CTOKA. B HEKOTOPBIX CiIy-
yasgx (GopMUpPOBAHUE PEYHOI'O CTOKA HNPOUCXOJUT NPH NMOCTOAHHOM H
3HAYHTEJBLHOM YYaCTHH IIOBEPXHOCTHOTO CTOKA B TeUEHHE BCEro roja
(MHOTOJIETHEE PETYNHPOBAHHE).

Crenenb 03epHOTO pPeryaHpOBaHUA OHpeILeJIHeTCH BeJHYHHOHN 03ep
U UX pacloJoKeHHeM Ha PeUHOM .BOJocOope, a Takxke oOilell BesH-
YHHOHN 03epHOCTH Oaccelina.

B ycrnoBuax noAanmopHOTrO THUIA peKUMa MOA3eMHOIO CTOKa
B peKy, B CJydae O3epPHOTO pery/JupoBaBHA, BO3HUKAIOT TPYHHOCTH
B HaHeCeHWH Ha Tujaporpad oOIero cToka JHHHH, XapaKTepH3YIo-
mreil ruaporpag nogzemMHoro croka. CTporoe peunleHue 3Toro Bompoca
MOXKeT OBITh OO0eCIeuyeHO MOCTpOeHHeM Tujaporpada peku ¢ HC-
KJIOUeHHeM BJUSHHUS O3eDHOTO pery/JupoBanHd. Pacuer peryJaupyo-
IIeT0 BJIHMAHHUS O3€p MOKET OBITh IOJYUYEH MYTeM pelleHHs ypaBHe-.
HUA BojHOTO Gasanca AAs GaccefiHa C yUETOM HU3MEHEHHA 0ObeMma -
"BOABI B 03epe 3a pacueTHLE nepuoj. [locnexyiomee nocrpoenue u
pacujieHeHNe «He3aperyJUPOBAaHHOrO TrHaporpadas 10 THIOBLIM

' cxeMaM, PacCMOTPEHHBIM BBIIIE, ITO3BOJISIET PACCUUTATh BEJIHUHHY
nozseMuoro croka. OIHaKo NpoBeIeHUe TAKHX PacueToB AJS GOJb-
HIHHCTBA O3€PHBIX peK He 00ecleueHO HATYPHBIMH JAHHBIMH, B IEp-
BYIO ouepellb CBEJEHHUSMH O PEXHMe YPOBHS BOJBl HA O3€pax.
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[Ipu pacuerax TMOZ3EMHOTO ~CTOKAa JJs KapT Macuitada
1:5000000 penuuuHa IIOA3E€MHOTO, CTOKA B O3€PHble peKd IPHOJIH-
JKEHHO OUEHHBAJach IO cyllecTByiouiuM (opMmynaMm IAs pacuera
MUHEMMAJbHOTO CTOK3 C BBEJeHHeM B pe3y/abTaT pacueTa NONPaBOK
Ha Kos(duIueHT 03epHOCTH GaccefiHa ooz NMOKA3LIBAIOIIMA BeJH-
YMHY NJIOLIAIH, 3aHATYIO 03epOM, B NPOLEHTax OT oémen nJI0Ia A1
GacceliHa.

IIpn xapTHPOBaHWK MOA3EMHOr0 CToKa B Macwrade 1:2 500000
JNOTONHATENBHO AJA OLEHKHN NMOA3eMHOTO CTOKa B 03epHule pekd. Ka-
penuu u Kosbckoro nosyoctposa ObLIM BBIIOJAHEHB CilelyOMue
pasoTwL.

ITyrem aHasni3a MHOTOUHUCNEHHBIX THAPOTpaoB O3epHHIX peK
yKa3aHHbIX paHOHOB OBLIM BHISIBJAEHH THApPOrpadH, Ha KOTOPHIX

Gnoda A/cen.im?

A /
3 x;_}f——x —x"}";x X X /e .
2 o p—ip A o0
7
a v % 8 72 76 20 24 03%

Puc. 32. CBsi3p cpeAHEroflOBEIX MOAyJeHl ION3eMHOTO CTOKA B DPeKy
Guons H KO3(PHINEHTOB 03eDHOCTH BacCeflHOB Qos.

1, Il — ropHele paiionsl Kosnbckoro mosnyocrposa, [/] — paBHHEHasi (BOCTouHas)
gacte Konbeckoro momyocrposa, IV — Kapenns.

HaO0JI0]aeTcsi YCTOMYHBAS MeXKeHb Pas3/HYHON TPOJOJKUTENbHOCTH,
ComnocraB/ienneM KOJHYeCTBA H BpeMeHU BuimaieHus aTMocdepHbIX
0C4afKOB, BpeMeHH HACTYIJICHHS OTPULATEIbHBIX TeMIlepaTyp BO3-
JyXa ObIIO YCTAHOBJIEHO, 4TO 3TOT IEPHOJ YCTOHUHBOH MeKeHH,

HaOaofaeMblii ¢ SHBaps IO ampesb, COOTBETCTBYET MEpPHOAY cpa-
GOTKHM' DPEUHHIX BOI, aKKyMynnpOBaHHblx B O3€PHBIX KOTJOBHHAX.

Bcero na TEPPUTOPHH paiiona OblJI0 YCTaHOBJAEHO 46 TaKuX NYHKTOB

C pasNHuYHOU 03epHOCTbIO. JJIf STHX NYHKTOB BEJIMYHHA MOL3EMHOTrO

CTOKA YC/IOBHO NDHHATA IO CPe3Ke, OPHEHTHPOBAHHOH Ha IEpPHOX
YCTOMUUBOH 3UMHEH MEXKEHH (MOAY/Jb NOA3EMHOTO CTOKA B' PEKY -
C]non:s)

JJisi BLIABJIEHHS BJHMSIHHS  O3€PHOCTH Ha HpI/IHHTYIO Bennquﬂy
MOJ3EMHOIO CTOKa OBIJIM MOCTPOEHBI IpaduKy CBSI3U 3THUX BeJHUYHH
¥ Ko3(h(uuHeHTOB o3epHOCTH OacceftHoB (puc. 32). AHajus moxa-
3blBaeT HaJU4Yde 3aBHCHMOCTM BeJHUYHH IIOJ3€MHOTO IIHTAaHMS peK
HpU ONHOPOJAHBIX T'HAPOTe0JOTHYeCKHX YCJAOBHUSIX OT BeJUUMH 03ep-
HocTH OaccelinoB. CBA3b 5Ta HOCAT JANS OTHAEJNbHHIX PalfoOHOB JIO-
KaJbHBIH XapakTep M ‘HabsojaeTcsd NpH KO3PGUIUMEHTE 03€PHOCTH
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menblre 15%. Ilpn Gosiee BLICOKHX 3HAYEHHSX Qoz OCYILECTBJSAETCS
'MHOTOJIETHEE PeryJHPOBAHKE PEYHOTO CTOKA.

YeranoBaeHHas 3aKOHOMECDHOCTD J/Ifl PACUETOB MOMKET GBITH BbI-
pa)kKeHa aHAJUTUYECKOH 3aBHCHMOCTBIO MOMYJeH NOJ3EMHOTO CTOK
B PEKy

%oﬂal :’qnons _l_ 0’005“03’ (24')

L€ Gmops— MOAYJL TOA3EMHOIO CTOKA B PeKy HPH Goz=0.
* JIIs oleHKY MOI3eMHOTO IIH- - -
Tmun 1/cex.km? TAHUA 03€PHHIX PEK C MHOT'OJIET-
&r HUM - pPeryJHpOBaHHeM OBIJIH HC-
NOJIb30BAHBL CBSI3H BEJHUHH IO -
7 3eMHOTO ITHTAHUS PEK Guops C BE-
JUYUHOH MHHUMAaJbHOTO Mecdy-
HOTrO (3UMHET0) CTOKA §yuwm LA
peK, Ha -KOTOpHIX HAGJ/I0ZaeTCs
MexKeHHBIH nepuoy (puc. 33).
' Apann3 nosydeHHHIX rpadu- -
KOB IIOKa3bIBAET, UTO JIHHUA CBI-
'3 s pas3aMyHBIX THADPOTEOJO-
THYEeCKHX YCJI0BHH (dopmupoBa-
‘HHSI TIOZ3E€MHOT'O CTOKa B PEKH H
03€pHOCTH GacceliHoB OT/iKYAeT-
¢Sl HAKJIOHOM, XapaKTePHBEIM JIJIs
OTHENbHBIX pedyHBEIX 6acCeHHOB.
' ITO TO03BOJIAET BBIIGJIHTH II0
{ | | TUIY CBA3M Ha TePPUTOPHUU
0 1 2 3 Gnodas/cexam? Konbckoro NO/IyOCTPOBA H Ka-.
‘ : peJuy hATh palioHOB M YCTAHO-
Puc. 33. I'paduk cBA3H MHHHMAJBHBIX BHTb [/14 KaxK10TO paHOHa OLHO-
MECSYHBIX MOAY/IEH qumn PEYHOTO CTOKA TUIIHYX0 CBSI3b  Guons —f (anH)
A CPENHEroMOBBIX MOJYJEH II0A3EMHOI0 AHAJUTHUUECKHU Bb[pa}KeHHny

IUTAHUA PEK Guogs B YCJIOBHAX MHOTO- ypaBHEHHEM anMOfI
JIETHErO O3EPHOTO PEryJMPOBAHMA.

o qn0ﬂ3, =a + quHH’ (25)

me a, b —napaMerpsl, U3MEHSIOMKECH AJIS PA3JHUHBIX panonos oT
0,40 1o 1,24 u or 0,25 go 1,49 cOOTBETCTBEHHO. ,

VKA3AHHbIE CBA3H M 3aBHCHMOCTH GbLIM HCIOJb30BaHEL IUid pac-
yeTa IMOA3eMHOT0 cToka B o3epubie pexu (H. IT. HeGoxena [42, 84)).

IlpimeHeHHe MeTONA TEHETHUECKOro pacUsieHeHHsa Truaporpada
“UpEKH LIS OLEHKH ITOJ3E€MHOTO CTOKa o6JacTefl pacmpoCTpaHeHHs
'MHOTOJIETHEMEP3JIBIX TIOPOJ, OCJI0KHAETCS BIUSIHUEM Ha PEUHOH CTOK
Tak Ha3bIBAEMOTO HAJEAHOTO peryJupOBAHUS MOJA3EMHOI0 CTOKa
B PCKM M SIBJIHNEM MX NPOMEPSANHS.

Ilponecc Ha/MeqHOrO Pery/IMpPOBaHUsl CBOILHMTCA K. TOMY, UTO IHOZ-
3eMHBIHl CTOK Ha BOJOCOOpe aKKYMYJHPYeTCd B 3HMHHH IepHOR
B HaJefsdX, a BECHOH M JIETOM, KOTHA [POHCXOAHT UX TasiHHE, yda-
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cTByeT B (GOPMHUDPOBAHUH DEYHOTO CTOKA, T. €. NPOHCXOLUT ne’pepac-
npefeaeHie MOA3eMHOTO CTOKA B PEKY B TeUeHHe FOJa.

B YC/IOBHAX HAJENHOTO PETYJIMPOBAHMS BENHUMHA PEYHOrO CTOKA
B 3UMHHI Me’KeHHbIl Mepuoj, He XapaKTepU3YeT NOJHbIA NMOJ3eMHbIH
CTOK B peuHoM OGaccefiHe, a MeHblile er0 Ha BEJHYMHY HNOJ3eMHBIX
BOJ, aKKyMYJUPOBAHHBIX B HajefsX. B Temiwi# nepuoj ropa npH
dbopMHpOBAHMK IIOJ3EMHOTO THMTAHUA peKH, NOMHMO MOA3E€MHOI0
CTOKa M3 [PEHHPYEMBIX BOJOHOCHBIX TOPH30HTOB, - B Hee IONOJHH-
TeJIbHO TOCTYIIAIOT TaJjble BOAB! Hajelell — HaJedHbIH CTOK.

Benuuuna HaseIHOTO peryJAHPOBAHMS MOXKeT OBITb BhHIpaKeHa
MOLyJeM HajieLo06pasoBanusi — OTHOLIEHHEM CYMMapHOro ge6ura
POJAHHKOB, (HOPMHUPYIOMIUX HaJenM, K IJOIlagl peugoro Haccelina
WM .MOJYJieM HaJe[HOI0 CTOKa B peKy — OTHOLIleHHeM o0beMa Ta-
JILIX BOJ HaJieQy, MOCTYNHBIIKX B peKy, K IJIOIAaAH ee BogocOopa.

O6pasoBanre Hajelell MOXKeT NPHBOIUTL K IOJHOMY IpeKpalle-
HHUIO NMOJ3E€MHOTO CTOKa B PeKH. B 3TOM ciyuae mpekpallleHHe ped-
HOTO CTOKa B ‘3MMHEe BpeMs He CJIYKMT HOKasaTeJeM OTCYTCTBHS
NOA3eMHOIO CTOKa, ¥ THApOTrpadbl TAKHX PEK LOJKHDLI BK/IIOUATHCS.
B pacueT BEJHYHHBL ITI0A3eMHOTO CToKa. CXeMbl pacdseHeHHsI THAPO-
rpaoB peku C y4eTOM HaJIeJHOTO PETYJIHPOBAHHS IS DasJHYHBIX
TUIOB peXuMa IOCTOSHHOLO IOJA3EMHOTO CTOKA NPeACTaBJIeHb
B paGorax [42, 82, 83, 84].

[Tonoxenue TUHUH, pacueHsIOMKX rnﬂporpaqb B TeNJBbIA Nepuon
roja, 3aBUCAillee OT BeJHUHUHB U peXkXHMa IOA3eMHOTO CTOKa B PeKy
M HaJeIHOTO CTOKA 3a PACUETHLIH MEPHOX, KOPPEKTHPYeTCs pacyer-
HBIMH BeJHYHHAMH MoJynel HAJICAHOTO CTOKA HJIH HaJjefoobpa-
30BaHHA.

[TpoBelenre MOMEBLIX U ONBLITHBIX PAaGOT MO M3YYEHHIO NPOILEC-
coB (opMUpOBaHUS Haleleld, ONPEAENCHUI0 MX IOLIafeH, MOIIHO-
CTH U BpeMeHH (ODPMHPOBaHHS, IO HM3MEPEeHHIO 00BeMOB HaJel-
HOTO :CTOKd THAPOMETPUYECKHM METOAOM oObecleyHBaeT IpaBHJBHOE
npuMeHeHHe MeToJa .I'eHeTHUECKOTO pacusieHeHus ruuporpada ob-
IIer0 PEYHOTO CTOKA B YCJAOBHUAX HANENHOTO PEry IUpOBanus (puc. 34).

Pelnenne BONpoca O BO3MOXKHOCTH . OLIGHKH IIOJI3EMHOIO CTOKA
METOJOM TeHeTHYeCKOro pacuseHeHHss rujporpada ob6Illero C€Toka
Ipu peulblx Gaccefigax ¢ 60J0TaMH CBSI3aHO C paccMoTpenuem Bo-
Ipoca O PEery/upyoIleM BAHSHAE GOJIOT HA pequn CTOK, B OCOBeH-
HOCTH B NepHOJ MexXeHH. B Hacrodmee BpeMs GONBIIHHCTBO THAPO-
JIOTOB CYMTAaeT, UTO 60J0Ta He SABJIAIOTCA CYLIECTBEHHBIMU PeryJs-
TOpaMu cToxa [42].

Eciau B mepHoj MOM0BOABS U OOJBIIMX MABOJAKOB U HPOUCKOILHT
HEeKOTODBIH CJBUI MAaKCHMYMOB H pacliacThiBaHHE BOJIH MOBBINIEH-
HBEIX PAacXofoB, TO 5Ta TpaHcdopmauus rupporpada -ofwpacHsIETCA -
He aKKyMYJHPYIOUINM BJHsIHHEM GOJIOT, a MaJbIMH YKJIOHAMH MeCT-
HOCTH. '

Paccmarpusas BO3MOXKHOCTH aKKyMYJISUHH NMOBEPXHOCTHLIX BOJ,
Ha 6ogorax, HeoOXOZHMO OTMETHTb, UYTO B TOPPAHOH 3ajeXH
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OTCYTCTBYIOT OOJbHINe CBOOOAHLIE eMKOCTH. HecMOTps Ha BBICOKOE
cojepxaHre BJard B ToppsaHoH 3ajnexu (0T 89 mo 949%), ocroBmas
4acTb BOAHI B TOP(he HAXOOUTCSA B CBSI3HOM COCTOSIHMH, ¥ JeATeNbHbI
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Puc. 34. Pacunenenue runporpaga p. Camoxur, no b. JI. Coxonosy [84].

I — dakTHYeCKH H3MEDEHHBIH{ CTOK, 2 — BOCCTaHOBJIEHHBI{ (PACCUHTAHHBIA) CTOK,

3 — HOBEDXHOCTHBIA CTOK, 4 — HaJle[Hblit CTOK, § — HAJAMEP3JIOTHBIH CTOK, 6 — NOX-
MEP3JIOTHBIH CTOK.

CJI0f  3ajieXH, B KOTOPOM MOXKET IIPOHMCXOLUTh CTeKaHHe To-
BEPXHOCTHBIX BOX C 0OJOT, HMeeT He3HAUHTEJBHYI0 MONIHOCTH
(10—15 cMm pna HE3HHHHIX GoJot, 40—60 cm -mia BepxoBeX). [Ipu
9TOM TOJIIA [AEATeNbHOTO CJ0S XapaKTepU3yeTCs 3HAUUTEJNbHLIMH
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xo3(pdunnenTaMd QUIbTPALME H BBHICOKOH BOJONPOHHUIIAEMOCTHIO.
Huxxe pacnosiokeH HHEPTHBIH C0H TOpDAHOH 3aJeXH C Pe3KO CHH-
KawWuMed Ko3hduuuesToM GUAbTpaUuu U caaboi BOZLOTPOBOJH-
MOCTb}O

A~ Bo BpeMst BLICOKOTO CTOSIHHSI YPOBHSI GOJIOTHBIX BOJI MPOHCXOAHT
UHTEHCUBHOe CTeKaHWe BOABL B HeATedbHOM cJjoe. [lpu cumkennu
ypCBHA OOJIOTHBIX BOJA. 1O HHIKHeH TPaHHUIBl JAeATEJNbHOTO. CJIOA H
TIEpexX0Jie €r0 B Hpeesbl HHEPTHOTO TOPH3OHTA CTOK ¢ GOJOT MIpak-
THYECKH IIOJHOCTBHIO IpeKpallaeTcss HAH YMeHbIIAeTCcsl 1O BechbMa
He3HAuUHUTeJbHOH BesnuuuHbl. llpekpaleHMe HA BepXOBBIX GoJsioTax

Qm3/cex
4000

T —— .
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7000
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Puc. 35. Cxema pacujeHeHus Truaporpada 6o-
JIOTHOH , peKH 110 YCTOHYHMBOH MeXKeHH.
] — NOBEPXHOCTHHIL CTOK, 2 — NOA3E€MHBLIY CTOK.

TIOBEPXHOCTHOTO CTOKA M CTOKA GOJIOTHBIX BOJI, @ B CBSI3H C 3TUM Ie-
pexon peK Ha NOoJ3eMHOe IHTAHHE HMEET MECTO B JIETHHH IepPHO.
NIPX JUINTENBHOM OTCYTCTBMM ATMOC(HEPHBIX 0CaAKOB, IPH BBLICOKOM
HCIAPEHUH C NOBEPXHOCTH 00JIOT, B 3HMHHUH NEPHOJ NpPH IpoMep3a-
HUH JEATEIbHOTO FOPH3OHTA. \ X/

CTOK ¢ HH3WHHBIX OOJIOT B IIEPHOJN MEeXKEHH IeJUKOM (opMu-
pyeTcsl 3a cyYeT HOA3EMHOIO CTOKA B MOACTHJAIOIIHX MHHEpaJbHBIX
TpyHTax. B JeTHHIl mepuoj BeJHUYMHA IOA3EMHOIO CTOKa ¢ 3a00J10-
YEHHOTO BOZOCOOpA HECKOJbKO GOJbIe MEXEHHBIX DacXOf0B pekH
BCJIE[CTBHE BBLICOKOTO HCIApeHHs ¢ 00J0T. Y4ecTb 3Ty NONPABKY
K PeYHOMY CTOKY B HACTOfUlee BPEMsi CJOKHO B CBH3H C HEJOCTa-

TOUHOH H3YYEHHOCTBIO PEXMMa HHU3UHHBIX GOJOT B paSHbIX patio-
Hax CCCP.
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V VuuTeiBas Manylo JUHAMHYHOCTb NOJ3EMHOIO CTOKAa Ha TeppH-
TOPHH PaCHpOCTPaHEHUs GOMOT (IPEHMYIIECTBEHHO B 30HE H30BITOU-
HOTO YBJAXKHEHHS1) BCJIEACTBHE IIOXUX YCJAOBHI MHQHUALTPALUK
aTMOC(epHBIX 0CaAKOB H caabol JPEHUPOBAHHOCTH TEPPUTOPHH NPH
c1a60 pa3BUTOH peUYHOH CceTH C MaJoi TIIyOHHOH 3pO3HOHHOTO
Bpesa, OLleHKY MOJ3eMHOI0 CTOKA B peuHbIX Gacceiinax ¢ 6oj0TaMH
MOXKHO IPOH3BONHTL MYTeM pacqneHeHnﬂ rugporpada croxka mo
YeToluuBoi Mexenu (puc. 35).% ./
\'~B THAPOreoAOru# GBLIH clefaHbl TOMBITKH TEOPETHUECKOH pas-
paGOTKH pACUETHHX CXeM pacujlcHeHHS ¢ NPHUMEHEHHEM MeTONOB-
THAPOIMHAMUKHA. VIHTepec B 5TOM OTHOLIGHHH NpPEICTABMASIOT pa-
6orol C. @. Asepbsiniosa [1] u H. H. Bepuruna [11].
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Puc. 36. I'padur noctynneHus BOAb B Oepera pekd W o6paTHO NpU MPOXOXK-
nenvy naoika (mo C. @. AseppsHoBY). [IpuEaTH yemosus: Qo=2@Q; Qp=6Q.
fo — BpeMs TOAbEMa naéonxa t—-BpeMﬂ B gonsix %, "Q — <6HITOBOH> TDPHTOK TDYHTORBIX
BON B DEKy, Q — MakCHMaJbHBI{ DPAacxoj NPHUTOKA IOBEPXHOCTHHIX BOJ, Q — pacxon

nOTOoKa rpyHTOBblx BOJI, MOCTYNAIOLIUX B Gepera pekd (MHHYC) U ofpaTHo B peKy (miioc).
Tunporpadel: | — MOBEPXHOCTHLIX BOJ, 2 ~— I'PYHTOBBIX BOZ, 3 — pesynbmpyxoumﬁ

‘“",ZI.}'IH CXeMATU3HPOBAHHOTO TPEYrOJbHOTO rm:porpaq)a MOBepXx-
HocTHOTo (CKIIOHOBOTO) CTOKA C OTHOIIGHHEM BpeMEHH NOAbeMa
K BpeMenn cmaza [:2 C. @. ApepnaHOB, pemas ypabHeHHe DByc-
CHHECKO, MOJYYH/J KPUBYIO HM3MEHEHHS TPYHTOBOTO CTOKA BO Bpe-
MEHH, JAIIIYI0 BO3MOXKHOCTH TPaHCHOPMUPOBATL MPUHATHIN FHAPO-
rpad B ecTecTBeHEHH THAporpad, HabamofgaeMbll Ha pekax, Cc yde-
TOM B3aHMOJEHACTBHSI PEYHBIX M TOASEMHBIX BOJA B HEPHOX
IPOXOXKIeHus nmaBoaka (puc. 36). AHaaua TEOpeTHYECKOTO NpuMepa

. MPUBOJUT ABTOPA K CAEAVIOMHM BBIBOIAM:

1) ormaua pevyHLIX BOJA B BOJOHOCHBIE IJACTLI NPH NPOXOXKIE-
HUY HAaBOJKA HAYHHAETCHA C €ro IOJBeMa, JAOCTHTAET HAHOOJbHIEH
BEJMYMHBI NIPH NPOXOXKJSHUH IHKA [aBOJKa, 3aTeM yOniBaer, oera-
BasiChb HaIPaBJEHHOH B CTOPOHY Oepera u Ha Chajle IaBoJKa, B Te-
ueHHe IPOMeXYTKa BpeMeHH, paBHoro 1,8 BpeMmeHu mogbema fo;

2) mocje 3TOrO HavYdHaeT NPOUCXOAMTH OT/Jaua BOJALI u3 Oepe-
TOB, KOTOpasA JOCTHIAaeT HaubGOJbIIEro 3HAYEHHS B KOHIE NaBOXKA;

146



OTAAauya MJaBHO YMeHbIaeTcsd, pacTATHBAAChH BO BpeMeHU Ha BecbMa
3HAUHTENbHEIC CPOKH;

3) cymmapubl 06beM NaBOAKOBHIX Box W, nocTynawiuui B an-
‘OpexHple y4aCTKH BOJOHOCHOrO Ijacta 3a Bpems oT {=0 mo =
-1 ,8%g, paBeH . . s

W —=0,894Q, . (26)

ABTOp cuMTaeTr, YTO TakKoe 3Ke KOJHYECTBO BOJbI HOCTYIIAET
‘B peKy OOpaTHO, HO B TedyeHHe BechbMa IPONOJKHTEIBHOTO Bpe-
MeHH, A0 KOHIa MaBOJKa, B pYCJI0 OOGPATHO mOCTYIaeT TOJBKO
0256Q0t0, yro cocrasaser 30% oObema Bomwl, mocTynusiuell B Oe-
per; ocTajbHOe X KOJII/IquTBO (‘~70%) Bo3BpallaeTcs B PeKy BecbMa
MeIJIeHHO. ;-

He ocnapupast B TeOpeTHYeCKOM MJaHe pe3yJbTAThl, TOJYUeH-
‘uele C, @. ABepbSHOBBIM, CJeyeT OTMETHTD, YTO STH BHIBOJLL UACTO
"MOTYT He IOATBEPKIATbCS HATYPHHIMH JNAHHBIMH, KakK 3TO HMeeT
'MECTO .B OTHOUIEHHM ONUCAHUR Tpollecca GeperoBoro peryaupoBa-
Hua no B. W. Kynenuny, cuenansoro npu aHannde 00JIbIIOTO ¢ax-
“THYECKOTO MaTepHaJa. DTo MOKasbIBaeT, YTO CJOKHBIE YCI0BHS Gop-
‘MHPOBAHMSI NOA3EMHOr0 CTOKA B PEKH B OTHAENABHEIX CAYYASX MOTYT

\e/HOIUlaBaTbCZI CTPOTOMY THADOAMHAMHYECKOMY BBIPAKEHHIO. “7'

Bosee neraspHBIA T'MAPOAMHAMHYECKUH aHaNH3 NMpollecca TPYH-
“TOBOTO CTOKAa B PEKH M B3AHMOCBSI3b pPEYHLIX H IOA3EMHBIX BOJ
naercss H. H. Bepurunsim [11]. On npeanaraeT rugpoanHaMuuecKui
MeTOJ OLEHKH FPYHTOBOTO CTOKa B pPeKH Io rujporpady ux obuiero
.cTOKa. Pelllenre 3amaun AaeTCs NIPH CAeAVIOIIUX AOMYUICHUSX: JIPHU

‘OLlE€HKEe I'DYHTOBOT'Q CTOKAa B PEKY -He YUUTHhIBAETCS BJHAHHE npenmie-

.CTBYIOIIETO IIABOJKA M KaX[blil MaBOJOK DACCMATPHUBAETCS HHIH-
BHAyaJbHO; CYMMapHBIH T'PYHTOBBEIH CTOK B PeKy B pPacueTHOM
.CTBOpE ¥ DacXOf TPYHTOBOTO IIOTOKA B 3TOM »Ke CTBOpe HA elH-

HHIY [JHHBL PEKH (eILHHI/II{Hbm Pacxof) NpPONOPUHUCHANBHEL APYT

ApYyTYy.

Aas  cayyas HeyCTaHOBHBINETOCH [IBHMKEHHS TPYHTOBHIX BOJ,
BOMM3UM PEKH TpU HEOTPaHUYEHHOH [JHWHE TPYHTOBOIO INOTOKA H
‘PHTMHYECKHX KoJe6aHusAX yPOBHA BOABI B peKe aBTOp HAET cle-
JIyIolliie YpaBHEHUsT AJsI ONpeleseHHst pacxofa TPYHTOBOTO HOTOKA
Ha eJuHHNY IJHHBE Oepera asd JIOOOT0 MOMeHTa BpeMmeHH [ (fp,
s — IJATeNbHOCTD NMEePHOJOB MOABEMAa U MaBOIKA):

nmepuox noabema Boman B peke (0 1< ty)

T o
$=0—q } 7 (27)

NMepHoX criaja BOABL B peke (i <1<ty

A [ L Vs i Vi FC )
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nocsie naBogka (¢ >1)
33=qu—qo[ (H‘ n_1)Vt —1 +V~+n—ll/t 7’]
(29)

rje gy — IPUTOK I'DYHTOBBIX BOI Ha €IUHNLY IJIMHBI PEKH nepeld Ha-
gaJgoM IaBoOJAKa, a TakKiKe

B — h?
t= i <) (0
2 42 :
50:%&2 (32)

rae K — xospduunent QuabTpanui, @ — Ko3PpGUIHEHT YPOBHENPO-
BOJHOCTH TPYHTOB. BOJLOHOCHOIO IJ&CTa.

Bennuuna g, paBHa QuIBTPAIMOHHOMY PAacxoiy, KOTOPHIH IIO-
cTynus 6bl U3 pekH B o0a ee Gepera B c/Aydae MTHOBEHHOTO MOBEI-
LIeHUS HANOPa B PeKe OT BeJWUYHHBl Ay 0O BEJHYHHH A, B MOMEHT
BpeMeHH fy mocne moxnopa. lIpomecc npoucXoawT IpH -rayduHAX
FPYHTOBOTO IIOTOKA Ay, Ak, Am (puc. 39).

Ormeuas Gogbpllloe pasHooOpasme, CJIOXKHOCTb H HeL0CTATOUHYIO
TOUHOCTh ONpedeseKHs THAPOAHHAMHUECKHX XapaKTepHCTHK BOJO-
HOCHBIX IIJIaCTOB, Uepe3 KOTOpble BLIPaKAaIOTCS €IMHHUYHbIe PACXOALI
TPYHTOBHIX TOTOKOB, BepuruHn, mpeoGpasysi ypaBHenus (27)—(29),
BHIpaXKaeT 5TH pPacXoibl Uepe3 XapaKTePHCTHKH rupporpada pexu.
Hcnonb3ya ponylmeHnss o TOM, YTO CYMMAapHBIH TPYHTOBOHU CTOK
B JaHHOM CTBOpe ¢ MPONOPLHOHAJNEH ¢, MOXHO [/ JI060ro Bpe-
MEHH { IIOJYYUTh:

Gi=0— 4 ) £ 0<t<1), (33)

I2=qx— (]/t ~B]/——1) < <), (34)
Gs=du— qo[]/-—ﬂ/i~1 SEYCIS 1) A

rie

(35)

e (36)

Pacxon go 3a Becb nepuom maBOAKAa MOIKHO MOJYYHTH M3 ypaB-
HeHus (34) s t=ts, go=qx:

9o=(qx — qu) M & m), (37)
ME D= = )
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Takum o6pa3oM, pacxon ¢o, olpefeseMblll uepe3 XapakKTepH-

CTUKYA caMoro rujaporpada peku (Gu, Gy, fs, fu, Am, Ac), Takxe 3a-

* BUCHT OT MOIIHOCTH BOJOHOCHOTO IJdcTa Ay [BenWduHBl Ay U A,
BXO[AIIKe B BEIpaxeHnue § mo dopmynam Ay =Hhuy+ An, Ax=huy+ Ag=
= A, 3aBUCAT OT My, Ax ¥ Ae (cm. puc. 37)]

Ipu. hp>>hg wim hx~hy B IpUBeJIEHHOM BBIIE YpPABHEHHUI
MoxkHO npuHATh §=1. [laa 3TOrO0 Cciydas TpYHTOBLIH CTOK ompeje-
JsieTess TOJNBKO KaK (YHKIHST THAPOJOTHUECKHX XapaKTepHUCTHK §m,
gy, o ¥ th, B KOTOPHX B OGOOIIEHHOM BuJe OTpaKaeTcsl BJAUSHHE
THAPOANHAMHYECKHX TapamerpoB (K, p, a). AHanu3 ypaBHeHHH
(33)—(35) npUBOZUT aBTOpPa K U3BECTHOMY MHOJOXKEHHIO 006 acHH-
XPOHHOCTH TOBEPXHOCTHOTO CTOKA B PEKY H €€ I'PYHTOBOTO MHTAHUS
B YCJOBHSIX THApaBAnUeckoil cBs3u [39]: makcuMyMy oOmiero Croka
COOTBETCTBYET MUHHMYM IPYHTOBOTO CTOKA.

Maxkcumym rpyHTOBoro CTOKA ', ONpEHeNseTcs U3 ypaBHEHHUS
: (33) IpH t—tn

9n=q5— 9o=(9x — q) M & 7). (39)

CyIlecTBeHHO BaXXHEIM B paccMaTpuBaemoil pabore H, H. Bepu-
THHA SIBASIETCS BBIAEJNEHHe JIJis YCJIOBHS THAPAaBJIAYECKOH CBA3H ped-
HBIX' M TOA3E€MHBIX BOJ ABYX OCHOBHLIX THIIOB rnnporpacpos IpyH-
TOBOrO CTOKa: [ THI — B mepuoj NaBOJKa TPYHTOBEIH CTOK B peKy
OT/IOANOpA -yMeHblIaeTcs, HO (UABTPAlMA H3. peKH B Gepera oT-
cyrcrByer (puc. 38a); Il Tun— B nepuoj maBojaka TOANOpP IIPHU-
BOJUT K QUABTPALHH BOJAbI H3 peKH B Oepera, IPOHCXOAUT Gepe-
roBoe peryjaupoBanue (puc. 386).

IlocnenoBaTenbHBIM OnpefiesieHUeM O0BEMOB BOAbI, TIPHUHHMAIO-
TIMX ydacThe B BOLOOOMeHe PeKHM W BOIOHOCHOTO Ijacra, IO IpH-
BeJE€HHHIM BhIIle ypaBHeHHAM Bepurun naer cucreMy ¢opMysa u
3HaueHWH, BBEJEHHbIX B penieHue. QOpMYJ, HPHAAOMIHX MOCTPOe- .
HUIO. THAporpadoB TPYHTOBOIO CTOKA OGOMX THIOB CTPOTO. pacder-
HBEIfi XapakTep NpU NPHHATHX AONYyleHHsX. B pesyapraTe BHIOJ-
HEHHBIX HCCAEMTOBAHHH Jal0TCs -CIeAyIOLHe OCHOBHBIE BBIBOJIBL

1. Ilpu pacueTe TOZOBO¥ BeJHUMHEI TOJA3eMHOTO HMHUTAHHA PEKH,
'Y KOTOPOH 3MMHSSL MeXKeHb HUXKe JeTHell, cpe3ky ruiporpada cie-
JLyeT TpPOU3BOAMTL IO HAKJIOHHOH NPAMOH, COeJHMHANOHIEH pacXon
«IPEeANaBOLOUHON MeXeHu» (gm) C  PacXxoJoM TOCJenaBOJOUYHON
MeXeHH (gx). PaccuuTaHHBIA OpU TAKOM pacuieHeHHU O06beM BOLBL
JIOMXKeH ObiTh YMeHBUIEH - Ha BequHHy YMEHDLIEHHS TPYHTOBOTO
‘CTOKa TPH MOATOpE -

AV =0,5(¢c — ¢1) £,F (0, ), (40)
TIe 1 = ;—S; {s — DPOIOJKUTENLHOCTE NABOKKA, fn— HpOILOJT}KH’feJIb-
hus
HOCTb €ro NOJbeMa;

- ay (2—oay) | A, . _ fen
mg AT TRAE D T s (D
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2. Ilpu omeHKe BHYTPHIOJOBOTO paclpefeseHHsl MOA3EMHOTO IH-
TaHHs PEKH ONPEAeNAIOTCS XapakKTepHble MEpPHOAb Hauana GUIBT-
panyu U3 peku !, OKOHUAHUA fy U KOMIIEHCAIUH ee 0ODATHEIM CTO-
KOM {3 W paccudTeiBaeTcsi o0beM cToka 3a mnepuoisl f; (V),
ts—ts (Vy), ts—ts (V) u dunprpauus 3a nepuonwl in—t; (Vi) u
to—tr (V3) mo mpemnoxeHHBIM B paboTe hopMynam. :

3. IlpubanKeHHO BHYTPHIOZOBOE pacmpeesenne rpyHTOBoro
CTOKA MOXKHO OII€HHTb, OTPENENAs €ero BeJHYUHY (HJIH (UIbTpa-
LMI0) Ha MOMEHT NUKa NaBOJKA:

’ 9n=9u— (qK — qH) M (Ev 71) . (42))

Ecau ¢n>0, TO BO BpeMs NaBOAKA He IPOHCXONHUT GeperoBoro:
peryJupOBaHuS PEUYHOro0 CTOKAa M CXEeMaTH3WPOBaHHOE pacuienenue
rufporpaga MOXKHO NPOM3BOJAUTH IO cXeMe Ha pHC. 38 a.

Ecnu ¢,<0, T. e. npu GeperoBoM peryiupOBaHUHU, CXEMATH3HPO-
BaHHOE pacujeHeHHe THAporpada MOXKHO NPOMSBOJUTH MO CXEME
Ha puc. 38 6.

Bpems f onpenmensercs M3 pacueTa paBeHCTBa 0GHEMOB PEUHBIX.
BOJI, IOCTYNUBIIKX B Gepera, u o6pbeMa CTOKa U3 GeperoB 3a IOCTe-
Jylolive NepUoOLHEL.

Paccmorpennble  pe3ynbpTaThl  MCCIeJOBAHKH,  BBIIOJHEHHBIX.
H. H. Bepuruusim, sBAsI0OTCS Hauboyee MOJHBM H3 M3BECTHBIX HaM.
ONUCAHHUH TUIPOIHHAMHYECKOH CXEMbl NOA3EMHOI'O MUTAHUA PEKH
B YCJOBHAX THUAPAaBJHYECKOH. CBA3H €€ C BOZOHOCHBIMH ILJ1aCTaMH,.
C TNpaKTHUECKHM INipefsoxKeHueM no pacuery. Opnako mnpuHATas
aBTOPOM H HeoOXoauMmas JJad pelleHHd H3BeCTHAsd CXeMaTH3allusi
mpolecca M IONVIIEHUS [eJal0T HPAKTHUeCKOe IPUMEHEeHUWEe 3ITHX.
pacueroB X peajbHBIM THAporpadaM pek BechMa CJIOXKHBIM. B mep-
BYIO Ouepe[b 3TO OTHOCHUTCSI K BOIIPOCY O NMPONOPIHOHAIBHOCTH CYyM-
MapHOIO U eHHUYHOTO PACXOAOB IPYHTOBOTO CTOKAa B peky. MsBecr-
Hasd acHHXPOHHOCTb (POPMHUPOBAHMS BCETO BOJHOTO PEXHMA B ecTe-
CTBEHHBIX peyHBEIX OdcceliHaX, pasJHuyde THUIOB THAPAaBJUYECKON
CBSI3W pPEYHBIX W MOA3EMHBLIX BOJA [0 OTAEJIBHBIM yYacTKaM BOAOTO-
KOB HE NO3BONAIOT B OOJBIIMHCTBE CJAydaes IPHUHATL B pacuyerax
YKa3dHHble MOTyIIEHUS. ‘

3HAUMTENBHOTO PasBUTHS TPeGyeT cXeMa pacuera B OTHOIIEHHH
JUHAMHYHOCTH IIOA3E€MHOI'0O' CTOKa Ha BojocOope (IPUHATHL IO-
CTOSIHHBle pacXoJBl TPYHTOBOTO CTOKa K peKe). Becbma cioxuo, Kak
OTMeYaeT W caM aBTOpP, OOCTOMT 3ajaya ydeTa B PacCCMOTPEHHOH
cXeMe HIHPOKO HAGJMIONAeMOro B IPHPOJE ABJEHHUS BEIXOAA PEUYHBIX.
BOJ Ha IOHUMY H OCYIlecTBJeHHEe OeperoBoro peryJHpoBaHus B yCJIo-
BHSIX. HHTEHCHBHOH HHGU/IBTPAIUH BOALL B TPYHTHI MOHM.

ITosToMy ¥ K BBIIOJIHEHHBIM HCC/eJOBaHUSIM MOXKHO C OCHOBA-
HUEM INpHMeHHTb BblcKasmiBanusg [. H. Bepuruna B oTHOUIeHHU
MHOTHX CIIOCOGOB OIl€HKH TPYHTOBOT'O CTOKA B PEKH, KOTOPbIE «XOTS
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B KAKOH-TO Mepe IO3BOJAT NPHOAUSUTBCS K HeACTBHTENbHOH XKap-
THHE €ero pacnpefeseHns, HO TakXke MOTYT NPHBOIUTH Kak K Ipe-
VBEJMUYEHUIO, TAK H K IIPEYMEHBIUEHHIO BeJHYUHEL 3TOrO CTOKa»
i11, crp. 180].

'K pa6ore H. H. Bepuruna 61u3kH ITI0 CBOeH TIHApoJMHaMHYe-
CKOH CYI[HOCTH HCCJeN0OBaHHUs OGeperoBOro PeryJHDPOBAHHUS, BBINOJ-
nennele I1. A. Kucenessim [34, 35]. Ocobmlll uHTepec mpejcTaBAseT
aHaJu3 ycaoBui o6pasoBaHUA 30HB OOGPATHOTO YKJIOHA TPYHTOBBIX
BOJ NpH IIOJIOpe HUX PeKOH B MEPHOA IOJOBO/bA, BHIOJHEHHBIH
ABTOPOM Ha OOIIMPHOM q)aKaneCKOM MaTepuajge Aas GaccelHa
p. Ilpunaru.

CBsasniBas o6pa30BaHHe 30Hbl 0O6pAaTHOTO YEJOHA 3epKaJja I'pPYH-
TOBBIX BOJ BOJM3H PEKH CO CKOPOCTBIO HOAbeMa ee ypoBHdA, Kuce-
JIeB BBOIUT NOHSITHE KPUTHUECKOH CKOPOCTH MONbeMa YPOBHS BOALI
B peKe, MpHU KOTOPOM TPYHTOBble BOALI HE NMUTAIOT PeKy, a OHA HE
TIMTAeT TPYHTOBBIe BOABL. EcCian CKOpOCTB MOabeMa BOABI B peKe He
NPEeBBIIAET KPUTHUECKOH, TO 35TOT NOABEM MOMKET KOMIIEHCHPO-
BaTbCS COOTBETCTBYIOUIMM MHOMbEMOM 3€pKaJja IDYHTOBBIX BOJX; IpO-
HCXOJSUIAM 32 CUeT NPHUTOKA TPYHTOBHIX BOJ CO CTOPOHEI BOAODA3-
JIeJBHOTO IIPOCTpPAHETBA M 3a CUeT HX HHOHUABTPANUOHHOTO IH-
TaHUsl CBepXy. B aToM ciayuae obpaftHble YKJIOHBI MPYHTOBBIX BOJ He
pa3BHBAIOTCH.

IIpu cxopocTu moxseMa BOABI B peke OOJbINE KPHTHUECKOH CO3-
JaioTcs oOpaTHble YKJOHBL, CTeNeHb pas3BHTUA KOTOPHIX ompeje-
JigeTcsd  KOMIJIEKCOM THIPOTeoJOorMu4eCKMX H THAPOJOTHUECKHX YyC-

. JIOBUH, BKJIOYass B HepBYIO ouepelb YCJIOBHS NHTAHHS TPYHTOBHIX
BOJ Ha BOJAOCGOpe W WX CTOKA B PEKH, CKOPOCTh M [JHTEJBHOCTb
nogbeMa YpOBHS B peke. '

CKopocTp mogbeMa YpOBHSI TPYHTOBLIX BOL B JIOOOM CEYEHHH
JJIl THHeapU3UPOBAHHOI'O YPABHEHHMS HEYCTAHOBHUBIUETOCS ABUIKe-
HUSL ONpefensieTca

thp

V-, | (43)

Tae K— cpeguus Koa(p(bﬂuﬂem (HIBTPALMY BOJLOHOCHOTO TJIACTA,
HAcp— CpeoHsAsl ero MOLIHOCTh, V — CKOPOCTh H3MEHEHHs HalOpHOTO
rpajuenta, | — Ko3(GGHUIHEHT HeZOCTaTKa HAaCHIeHUs, © -— BeJIH-
ypHa HHGHABTPAUHOHHOTO MHTAHHSA TPYHTOBBIX BOI.

s mecuanwix ornoxenuft  [Tosecwst, npu K=1, 58 M/CYTKH,

Jhep=7,24 M, n=0,05, ——19 MM u V=-—0,0016 m~!, KuceneB maer

3HAYeHHEe KPUTHUECKOH cxopocm pasnoe 0,03 M/CyTKI/I

AHanua MUHAMHUKH pacxojfia TPYHTOBHIX IOTOKOB B 30HE oOpa-
.30BaHHsl OOpaTHLIX YKJOHOB B HU3yueHHOM paitone Ilomeces ro-
'3BOJIMJI MICCJIEJIOBATEIO YCTAHOBHTh H3MEHSIOIIMECS] YCJIOBHS MX
NOJ3EMHOr0 IMHTaHHsd IIPU IoAbeMe YpoBHsS peku. «[Ipumsate u ee
‘TIPHTOKH HpPH MOJBEME YPOBHS IHUTAIOT IPYHTOBBIE BOABI ONpeHesieH-
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HOe BpeMs. B HeKoTOpble Tofgbl mMUTaHue CTAHOBHTCA B TOH HJH
HHOH Mepe OTrpaHUYEHHBIM HJH MPaKTHYCCKH  OTCYTCTBYeT» [34,
cTp. 42].

ITpumennTeNBHO K OCOGEHHOCTSIM HPHEMOB OLEHKH MHOA3EMHOTO
CTOKa B pEKH METOAOM TeHETHYeCKOTO pacujeHeHus ruaporpada
pex B Da3/MYHBIX INPUPOAHBIX YCJAOBHSIX B CJAEIYIOINX pasfenax
rJaBHl JAIOTCS PEKOMEHANNU 0 AHAJIH3Y THAPOTEOJOTHYECKOTO Ma-

-~ TepHaJsa [/l perHoHaJbHOH OLEHKH NOJ3EMHOTO NHUTAHHUS DEK.

2. MpuHuMnel aHANKW3a MaTepUana

TTonoxuTeNbHLIA Pe3yJbTaT OLEHKH MOJ3€MHOIO IHTAHHA PeK
NpH NPHMeHEHWH CAMBIX Das/HYHBIX METOJOB, KaK 3TO BHJHO U3
o0WMX ONHCaHU{ 1npouecca (QOPMHUPOBAHMS MOA3EMHOIO CTOKA
B peKH, MOXKeT ObITh NOJYYeH IPH yueTe BCeX OCOGeHHOCTel (op-
MHPOBAHHUS MOA3E€MHOrO CTOKa, B NEPBYIO OyYepelb HA OCHOBE aHa-
JI3a TeOCTPYKTYPHBIX, Ie0JOTHYECKHX H THAPOre0JIOTHYECKHX YCJIO-
BHIl KOHKPETHBIX YYaCTKOB TE€DPPHTODHH, A1 KOTOPBIX HPOH3BOXUTCS
ata ouenka. [lostomy BBIGOP H 0OOCHOBaHHEe MeToAa pacuera
JOJI2KHBI OCHOBBIBATHCS HA H3YYEHHUH rnﬂporeonomqecxﬂx yCa0BHH
popMHpoBaHHs NOA3EMHOTO CTOKA.
£ "B ceAsu ¢ 3THM TepBoi 3ajauedl, KOTOpasi BO3HHKAET IpH pe-
THOHAJbHOH Oll€HKe IOJ3€MHOI0 CTOKA, [ ABJAAETCS THAPOIEOJOTH-
Yyeckoe paflOHHPOBAHHE TEPPHTOPHH MO OCHOBHBIM OCOOGEHHOCTSM
tdopmupoBanust moxseMHoro croka. C 3TOH ILenblo cocTaBasercs
THApOTeoJOTHYeCKas] KapTa APEHHPOBAHMA, HAa KOTODOH IIOKa3aHBI
BO3DACT W COCTAB OTJIOXKEHHH BOJOHOCHBLIX TODH30HTOB (KOMILIEK-
COB), BOALI KOTOPHIX (HDOPMHUPYIOT NOL3eMHBIH CTOK 30HBI HHTEHCHB-
moro BomooGMmena. [lo BbliesieHHBIM THAPOTEOJOTHMYeCKMM palioHam
COCTaBJISIIOTCSI ONMHCAHHST OCHOBHBIX  OCOOeHHOCTell (OpMHPOBAHHS
IOJi3eMHOT'0 CTOKa. ’ _

OcoGoe 3HauUEHHE NpH NPUMEHEHHH METOLA TeHETHYecKOro pac-
wjieHeHus TuAporpacda oOIero pPeyHOTO CTOKA HMMeeT BbIIBJEHHE
JUIST BHIJIENEHHBIX PafiOHOB THUIA DeXKHMa IOA3EeMHOI0 CTOKa B PEKY,
B 3aBHCHMOCTH OT KOTOPOrO BBHIOHpaeTcs Ta WM HHAs cXeMa pac-
uienegus. s 3Toro mo KaXIOMYy FHAPOTeOJIOTHUECKOMY paHoHy
COCTABJSAIOTCS THIOBBle CXeMbl ADEHHPOBAHHS, Ha KOTOPBIX MOKa-
34HO B3dMMHOe DAcCIOJNOXKeHHe BOJOHOCHBIX TOPHU30HTOB, XapakxTep
HX B3aHMOCBSI3W C PeKO#, MOLIHOCTb, COCTAaB H BO3PACT BOJOHOC-
HBIX IJIaCTOB, MHUHEPAJH3allus BOABI, a TakXKe CTeleHb YJYacTHs
MOJ3EMHBIX BON OTAEJbHBIX IJACTOB B NOJ3eMHOM IHTAHHM PeK H
npeobiafaoWuil TN PeXXUMa MOA3eMHOr0 CTOKa B PeKH.

7 TumnoBble cXeMbl APeHHPOBAHHUSA, ABJSIONHECs 0600UIeHHBIME AJIsT
palioHa T'HAPOTEOJOTHYECKUMH paspe3aMH DPeYHHX HOJHMH, COCTaB-
JITIOTCSL TIyTEM - aHaju3a BCero (PAKTHYECKOTO TeOJOTHYecKOro 1
CHAPOTEOJOTHYECKOTO MaTeprasa II0 XapaKTepPHCTHKe OTAesbHbIX
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peunblx GaccefiHOB W YYHTHIBAIOT OO0Ilee Te0JOrHMyeckoe cTpoeHHe U
THADOTE0JOTHYeCKHe YCIoBHs pafiona (puc. 39, 40).

‘\/xFJIy6HHa 30HBl JPEHHPOBAHHUS ONpefeNserci: a) N0 KapraMm
THIPOU3OTHIIC M TCHIPOH3ONbe3; 6) HOyTeM CONOCTABJEHHST IIyGHH
3DO3UOHHOTO BPe3a C BBICOTHHIM ITOJIOKEHHEM BOJOHOCHLIX. I1JIACTOB;
B) IO TOJIOXKEHHIO PerHOHaJbHEIX BOLOYIOPOB; T) IO I'MApPOXHMHYE-
CKHM JAHHBIM O IIOA3eMHBIX BOAAX, HCIOJAL3Ys HIEI0 O CBA3H THI-
POIMHAMHYECKHX ¥ MMIDOXAMHYECKHX BePTHKAJIbHEX 30H IIOA3E€MHBIX
BOJ, COTJIACHO KOTOPOH K 30HE HHTEHCHBHOIO BOJOOOMEHA MPHypO-
yeHbl GOJIBIIEH HaCThIO IpeCcHBIe BOABI; 1) NyTeM MOJEIHPOBAHMSA
IPONECCOB JIPEHHPOBANUS HA aHAJNOTOBBIX npnéopax (SI‘,I[A mie-
JIeBOH JIOTOK H AP.).

Mengue npuTORM U rJ1aBHbie PEKH B CBOHMX BEepPXOBLAX HelOCpe[-
CTBEHHO MOTYT H He BCKDbIBATH OoJiee TIyOOKHe BOLOHOCHBIE TO-
pusonThl. OfHAKO IOA3eMHBIH CTOK (hopMHpYyeTcsl CO BCeH MJIOMIANU
GacceliHa u-nepexBaThIBAETCA PYyCJaMu IJaBHBIX pek. [lostomy mpH
OllcHKE €CTeCTBEHHLIX PecypcoB MOJ3eMHBIX BOX 30HBI HHTEHCHB-
HOT'O BOZOOGMeHa KapThl M THIOBbie. CXeMbl JPEHHDOBAHHSA COCTaB-
JISIOTCS [ 9PO3HOHHOTO BPe3a. TVIABHLEIX peK, 0 KOTOPHIM M IIPOM3-
BOJHTCS pacyeT MOA3eMHOI'0 CTOKA:

Ha ocroBasmH KapT M THIOBHIX cXeM JADEHHPOBAHHS C Y4ETOM
YCTAHOBJIEHHOI'0 THIA peXUMa II0J3eMHOro CTOKa B pPeKH u (HHU3HKO-
reorpauueckinx OCOOEHHOCTeH pacueTHBIX PeuYHBIX GaccellHOB -(BO-
HOrO peXHMa peKH, 3aKoHoMepHocTell (OpMHUpPOBaHUA MOBEpPX-
HOCTHOTO CTOKd M T. IL.) BBIGHPAIOTCS CXeMBI DACWICHEHHsS THIpO-
rpados.

BbIGOD CXeMBl H DACYeTHhIX - IOKA3aTeJdell /s IPHMEHCHHS

B TOPHOCKJIAJYaTHIX 06JaCTAX KOMIIJIEKCHOTO THAPOJOTO-THAPOTE0-
JIOTHUECKOTO MeETOoJa pacdseHeHHs rupporpada oO6IIero peuHoro
CTOKa 'BO3MOJKEH JMIIh HAa OCHOBE HCCHEeJOBAHHUS DeXXuMa II0I3eM-
Heix BoX. Ilocaenmee TpeGyer mpexpae Bcero cbopa, cucreMaThsa- -
LMK U COOTBETCTBYIOWeH 00paboOTKH TAHHBIX IO OTHEeJNbHBIM IIVHK-
TaM, PacloJIOKEeHHLIM B UPe3BLIYafHO MHOr0OOpasHbIX NPHUPOLHBIX
YCJIOBHAX W 3HAUMTEJLHO YHAJCHHBIX IPYT OT JPYTa:
\V\,BTopou sTan paboT cocTaBjaseT Hepexo] OT AaHHBIX KOHerT-
HEIX HaGJIIOIeHHH K XapaKTePUCTHKE peXRUMa NOA3EMHOT0 CTOKA ‘Ha
TOH WJIH HHOH TEPPUTOPUH, UTO TPHBOJHT K HEOOXOAMMOCTH COOT-
BETCTBYIOILETO paI/IOHI/IpOBaHI/IH \)(/

IIpun OTCYyTCTBHH HIMPOKOH CeTH HaGJIOLeHHH 3a pe}KI/IMOM no;L—
3eMHBIX BoI HaubGonee Ienecoo0pasHLIM IpefAcTaBigeTcs patoHupo-
BaHWe, OCHOBAHHOE Ha BBIJeNeHHM yYacTKOB, OJHOPOAHBIX IO BCeMy
KOMILJIEKCY IMPUPOAHBIX YCJIOBUH, ONPELeISIOUIHX JIMHAMHKY TIO/3eM-
HOI'O'CTOKAa B TOJ0OBOM IIepHOJe.

DTOT TPUHIMI, NpeLyCMATPHBAIOIIUN NOCAeL0BaTEIbHOE paI/IOHI/I-

' pOBaHHE TePPUTOPHU IO OCHOBHBIM PEXHMMOO0Opasylomum paxropam,
HameJa CBOe OTpa}KeHHe B maCCHQ)HKauHOHHOH cXeMe DeXHMOB
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TpynToBHX Box Ha Tepputopun CCCP, npemnoxennoit A. A. Kouo-
nisanessiM, B. C. KoBanesckum, C. M. CemernoBnim [37, 38].

Hicnonp3ysl 3TOT NPUHLKIN, MOXKHO NMOLOHTH K BHIEJNEHHIO yuacT-
KOB, ONHODOXHLIX IO YycJOBUAM (POPMHUPOBAHHUS pekuMa TMOA3EM-
.HOTO €TOKa, W 3aTeM pAaclpOCTPaHHUTh JAaHHbIE O AWHAMHKE CTOKA
B OTHEJBHBIX NYHKTAX HA BCIO TEPPUTODHIO BBIIEJEHHOI'O YUacCTKa,
a TakKe HIMPOKO IPHMEHHTH METOJ aHaJOIUH.

Ocoboe BHUMaHNe HeOOXOMUMO OOPAaTUTh Ha Te TJiaBHBIE 0COOEH-
HOCTH (HOPMHUPOBaHHS peXHMa IOA3EMHLIX BOJ H YCJIOBHH B3aUMO-
"CBfI3H HMX C peKaMH, KOTOpble OUpeRessoT OOHIMe 3aKOHOMEPHOCTH
TOJA3EMHOI'0 CTOKa B PeKy H OOYCJHOBJIMBAIOT BHIGOD CXeMBI T'eHETH-
UECKOro pacuseHeHus ruuporpada.

B mepByI0 oyepenb 3TO OTHOCHTCA K ONPEAEJEHHIO CTENMEHH Ape-
HHPCBAHHOCTH BOJOHOCHOI'O TOPHM30HTa (KOMILJIEKCa) B OTHOIIEHUH
TYCTOTEl THApOrpauuecKodl ceTH u TIyOHHBI 3PO3UOHHOIO Bpesa,
a4 TakXe K ONPEHeNeHHI0 CTelNeHH THUAPaBINYECKOH CBA3KU IOI3€M-
HBIX ¥ PeUHBIX BOJ B Gacceiine.

\)VAHalu3 peruoHaJbHBIX 3aKOHOMEDHOCTeH peXuMa TPYHTOBBIX
BOZL ¥ KOppeJsiuus ux ¢ (pakropaMu, KOTOpHE ONpeleNsioT IpeHH-
POBAHHOCTb TEPPUTOPHH, TMO3BOJSIOT BLIAEJWUTH TPH THIA TEPPHTO-
pufl, WM THIPOTEOJOTHUYECKHX oOjacTeff, C pas3JHUHOA CTEIEHbLIO
JPEHUPOBAHHOCTH TPYHTOBBIX BOJ:

\/ 1) rupporeosoruueckre o6JacTH cO Caab0H APeHHPOBAHHOCTBIO
TpyHTOBHIX BoA. OHH 06BeIUHSIOT TePPUTOPUH, XapaKTepUuaylouyuecs
a6conoTHEIMH OTMeTKamu Menee 200—220 M u roy6uHAMH pacudie-
HeHusi penibeda He Gosee 60 m. Cloga nomazarT GOJBIIHHCTBO PaB-
aug ETC. B wux npemenax CcKOPOCTH JBHXKeHHS T'DYHTOBBIX BOJ,
HE3HAYHTEJIbHEl, T. €. OTTOK BOJA B CTOPOHY japed HeBesjuk., CmaGad
pacujieHeHHOCTh pesbeda 00yCA0BINBAET OTHOCUTEJIBHO MaJBIi 1O-
BEPXHOCTHBIH CTOK aTMOC(EPHBEIX OCaJKOB H, C/A€JOBaTeJNbHO, IIOBLI-
meHHylo ux uHbuapTpauuo. [nyOGuHLl 3aneraHusi TPYHTOBLIX BOJ
Ha DaBHHUHAX BCHENCTBHE cIaGo# pacuyieHeHHOCTH pedbeda HeGoJb-
1Ige, 4TO QUpPEAeseT 3HAUYUTEABHYIO POJIb HCHADEHUS B PACXOTHOH
gactH OaJjaHCa TPYHTOBBIX BOJ M OTHOCHTENBHO IOBBHIIIEHHYIO
O6IIYyI0 MHHEpPAJM3alWI0 HX MO CPABHEHHIO C COCEIHMMH BO3BHI-
LIEHHOCTSIMU '

\: 2) THAPOTEOJOTHUeCKHe 061aCTH CO CPelHell NpEeHUPOBAHHOCTHIO
TpyHTOBBIX BOM. - OHM O0OGBENMHAIOT PpalioHBl, XapaKTepHU3YIOIIHeCs
2a6CoNIOTHLIME OTMeTKaMu MoBepxHocTH oT 220 mo 500 M u ray6u-
HOU 2pO3UOHHOTO pacuieHeHus ne MmeHee 90—150 m. Takue xoau-
YeCTBEHHBIE TIOKA3AaTeNW CBOMCTBEHHEl BO3BBIIEHHOCTSIM, IIIATO,
KpAXKaM H IPYyTHM NOJOXKUTEJABHBIM 3eMeHTaM peabeda. B ux mpe-
Jenax pacujieHeHHOCTHb pesbeda 3HaUUTeNbHO OGOJIbIIE, 3PO3HOHHAS
ceTh Bpe3aHa OGoJiee ray6oKo U 0oJjiee pa3BUTa N[O NJOLIALH, 9eM
B NpeAbiAylleM cayuae. JIpeHHNPOBAHHOCTb TOJ3eMHBIX BOX U CKO-
pocTh ux GuAbBTpalyd, CAeJ0BaTeNbHO, TakxKe 0ojiee 3HAUNUTEAbHDL.
ITosTromMy 3jaece Koje6Ganus YPOBHS TPYHTOBHIX BOJ, CBSI3aHHbIE
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C pasJHUuYHBIMH (pakTopaMu (CHeroTasHue, NOXKAb H [1p.), Gomee
KDATKOBPEMEHHBI, HO aMILIUTYABl KOJeOaHUsl YPOBHSI TI'PYHTOBBIX
BOJI MOT'YT ObiTh # G0Jiee 3HAUUTEJbHBIMH.

Kpome Toro, BcaencTBHE OOJBILOH pacy/eHEHHOCTH pedbeda

B THADOTeQJOTHYECKHX O0O6JIaCcTAX CO cpelHed APeHHPOBAHHOCTHIO
TPYHTOBEIX BOJ -ualle Bcero Habjiofaercd INIyOOKOe 3ajierauue
TPYHTOBBLIX BOJ. YUMTBHIBAf TaKxKe, 4TO IIPH 3TOM BO3Pacraer Io-
BEPXHOCTHBIH CTOK, HHOUIbTPALUA OCaIKOB IIPH BCEX NPOUYHX pPaB-
HHIX VCJAOBHSIX 3IeCh OKa3blBAeTCS 3HAYUTENbHO MeHbIe, uYeM
B IpefbIAyILEeM caydae;
i/ 3) THApOreo/OruyecKre 00JacTH ¢ CHIbHOU APEHHPOBAHHOCTLIO
rﬁ)yHTosmx BoA. OHu OOBeIHHSIOT paliOHBEl, XapaKTepHU3YIOLHeCcs
aBCoIIOTHBIMY OTMETKaMH BOJopasiienoB Gojee 500 M u TIyGHHOMH
HPO3UOHHOTO pacdyerenus 6ogee 150 u.

DTu objacTu B OCHOBHOM IIPHYPOUYMBAIOTCHA K TOPHBIM patOHaM,
rjle pacuwIeHeHHOCTb peabeda HACTONBKO BeJHKA, 4TO HHQHABTpA-
1ys aTMoc(epHLIX 0CaIKOB B pe3y/abTaTe HHTEHCHBHOTO NMOBEPXHOCT-
HOrO CTOKa CPaBHHTENbHO MaJa.

OnHako B TOPHBIX palOHax OOLIYHO BCTPEYAIOTCH TPEIIHHO-
BaTble NOPOJbI, IO3TOMY 3/eCh HAPALYy ¢ HHQHIbTpALMel MOXHO Ha-
6JI00aTh 1 UHPIOAIHIO.

Taxum o6paszom. 4TOORl OCBETHTb OCOOEHHOCTH pPEXHMa TPYHTO-
BLIX BOJ TOH HJIH WHOH TEPPUTOPHH, cjaelyeT 0053aTeNbHO Hpemy-
CMOTpETh BLIfiesIeHHe YHNOMSHYTBIX BBIIIE THAPOTEeOJOTHYECKHX 006-
JlacTell. DTO. BhILeJEHHE JIETKO OCYUIeCTBHTh HO TUICOMETPHYECKHM
KapTaM, ONHPAasch HA KOJHUECTBEHHBIe IIOKA3aTesH.BLICOTH MeCT-
HOCTY ¥ I'NTyOUHDLI 3PO3HOHHOIO pacyu/ieHeHHs.

Oporpagudecknit NPUHIKEI THAPOrEOJOTHYECKOTO paltoHHpOBa-
HHSI HA LaHHOH CTalMH XOPOIIO COTJIACyeTcsi ¢ re0JOTO-TeKTOHHYe-
CKUM.palioEHpoBaHueM. Taxk, Bce cnaboApeHNpPOBaHHbIE THAPOTE00-
THYECKHEe 00JacTH SABJAAIOTCH BNAJWHAMH, CEIJIOBUHAMU, NPOrnGamu
U JIpYIHMH CHHKJHHaJbHBIMH CTPYKTypaMmu. JlpeHHpOBaHHBEIE Ke
o6macTy yallle BCErO COBIAZAIOT C NPHNOAHATBIMH YHACTKAMH IH-
TOB, .AHTHKJHMHAJBHBIX CTPYKTYD, W/ MOAHATHH, a CHJIBHO JpeHHpO-
BaHHbBIE — C TOPHOCKJIALTATHIME 0GJIACTAMH. ‘

\/PelaloiuM B onpeeleHnH 3aKOHOMEPHOCTH NOJ3EMHOTO MHTa-
HHS DCKH B 3aBHCHMOCTH OT THADABJHYECKOH CBA3H OyNeT He caMm
(aKT THApPaBJIHUECKON CBSI3W, & BO3MOXKHOCTH PasBHTHS OODPATHHIX
YKJIOHOB ¥ BCero npolecca 06eperosoro peryiupoBanusd. [TosTomy
HapsaLy C onpejejeHHeM BBICOTHOTO IOJIOKEHHSI BOJOHOCHBIX MJjac-
TOB Ha BOJOCOOpe U [APEHUPYIOIUX WX NOHUIKEHHN W ypoOBHEH mo-
BEDXHOCTHBIX BOJ, B HHX aHAaJu3 THIPOreOJOTHUECKHX MaTepHajoB
JoJKeH ObITb HaHpaBjleH HA XapaKTepHCTHKY IOJIOKEHHs Jelpec-
CHOHHOM KPHMBOH NOJ3EMHEIX BOJ B NPHUDEYHOI 30HE, BOIOIPOBOIH-
MOCTb NIOPOJ, Ha INPHUPYCAOBHIX YYacTKaX BOLOHOCHBIX ILIACTOB.
OIHOBDEMEHHO ¢ 3THM OLEHWUBAETCT BO3MOXKHOCTD TOCTYIJIEHHUS
K NIOBEPXHOCTH IIOJ3eMHBIX BOA Ha YyyacTKe KpUBOH [empeccuu
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HHQUABTPAIMOHHBIX PEUHBIX BOJ IPH [0 beMe YPOBHA. B oxpHoM coty-
yae 5TO0 MOKET ObITh TOJBKO OTPAHMUEHHOH HHOUIBTpanueil B Oe-
pera B OTKOC pycia, B JIPYroM cjaydae — IOAIOP C IOBEIIIEHHBIM
HHQHIBTPAIMOBHEIM TOANUTEIBAHMHEM MOJ3EMHBIX BOJ Ha ydyacrke
KPHBOH JEHpecCHu IPH BBHIXOZE PeYHBIX BOX Ha mouMy. B mocaen-
HEM cJydae GOJbIIOEe 3HAYEHHe HMEeT yUeT CJIOXKEHHS IONMEHHBIX
OTJOMXKEHHH U BO3MOMKHOCTb HHPUJIbTpAUUH UYepe3 BePXHIOK dacTb
MOAMEeHHBIX OTJIOMKEHHH, BCerga OTJAHYAIOIIUXCHA OT HHXKeJexXallero
JITIOBHS MeHbIIeH BOJONPOHUIIAEMOCTBIO.

WA -/BOJONPOHHIIAEMOCTh, BOJOOTAAUA H YPOBHENPOBOJHOCTL HOPOJ
Ha IMpPHPYCJOBBIX y1acTKax B 3HAYHTENBHOH Mepe OUpeNessioT CKO-
pPOCTH BO3BpAllleHHST PEYHBIX BOJ B pycnao B ¢ase cTekanua Oepe-
roBoro peryaupoBanus. [ToatoMy NnpH aHann3e TEIPOTEOJOTHIECKHX
MaTepHasos JOKHO 6biTh 06palieHo ocofoe BHEMapue Ha BHIABJE-
HUE YCJOBHH Pa3BUTHS 6epemBoro peryupOBaHUs. ..

i ITpu ananuse ycnoBuil GopMUPOBAHMS HHCXOASIIETO HMOJ3eMHOTO
MHTAHAST peK THIPOreOJOTHUECKHEe [JaHHbIE HMEIOT ellle GoJblilee
3HAUYEHHE M, IO CYTH AEJa, TOJbKO OHH W MOTyT OGecileunTh Ipa-
BUJIbHYIO OI[EHKY peXHMa TOJ3EMHOTO CTOKAa B pPEKY.B IEPHON,
KOTHa B q)opMHpOBaHHH peYHoro CToKa GoJplIOe 3HAYEHHE HMeeT
IOBEPXHOCTHBIH CKIOHOBHIN CTOK)ECJII/I B [IepUOJ MeXeHU TUAPOMeT-
pHUYecKas OIeHKa PevyHOro CTOKd 00ecleuHBaeT TOUHYIO KOJHUECTBEH-
HYIO OLEHKY CYMMapHOTO NOJ3€MHOTO CTOKAa B peuHOM Oaccefine, TO

. IPH ONpEeJSJEHUN TOMOBLIX €r0 BEJHUHH TOJBKO I'MJPOTE0JOTHUECKUE
JaHHBE O peXKMe BOLOHOCHBIX IJACTOB U O Ce30HHOM H3MeHeHHU
[OJ3eMHOTO CTOKa MOryT ofeclednuTh NMpaBHIbHYIO TpaHCchOpMalnio
MeXKeHHBIX BeJHYUH IIOA3e€MHOI0 CTOKa B DEKY B €ro rOLOBbie BeJH-
yuHBL B 2ToM cayuae Gosblioe 3HaUeHHe MMEIOT JaHHBIE IO pacuer-
HBIM T'HIPOre0JIOTHUYECKHM CTBOpPAM, PACNOJOKeHHEIM Ha Pa3/HUHBIX
yyacTrax Bogoc6opa W OpraHH3yeMbIM JAJf XapaKTePHCTHKY OOIero -
pexkyuMa NOA3e€MHHX BOJ B TrpaHulax faccefiHa Npu BOLHOOANAHCO-
BLIX THAPOJNOTHYECKHX H THAPOTEOJOTHYECKHX HCCAeq0BaHuAX. Pe-
3yJbTaThl HaOJI0AeHTH T03BOJSAIOT IOCTPOUTL eIJHHHYHBIN THAPOTrpad
noasemuoro ~croxa. [locnenuui -o6ecneynBaeT - OHEHKY - IOJ3EMHOTO
croka meronom @. A. MaxapeHKo, ¢ TOIl JIUIUb PA3HHIEH, YTO JHHA-
MHYHOCTb TOJ3eMHOTO CTOKAa yCTaHaBJHBAaeTCs He IO JAaHHBIM O Je-
fuTax POJHHUKOB, a ONPENENSeTCS HE3aBUCHMBIM CIOCOBOM.

Iast TopHBIX paffoHOB B yCJAOBHAX (OPMHPOBAHMS TpPEIIHHHO-
JKANBHBIX IIOJ3EMHBIX BOJ, OJHAKO, HYXKHO CYHTAaTh TaKoe pacujeHe-
uue rupporpada MeHee OGBEKTHBHOH XapakTePHCTHKOH JUHAMHKH
HOJ3eMHOIO CTOKa B fHaccefine. B stom ciayuae BHIGOp. pernpeseHTa-
TUBHBIX DOJHUKOB, II0 KOTOPBLIM HUMEIOTCS NAaHHBIE O CE30HHBIX H3Me-
HeHHUAX Ae6HTOB POAHMKOBOI'O CTOKA, HMeer pellaiolllee 3HAYEHHE
B OlleHKE AWHAMHMKM IIOA3€MHOr0 CTOKAa B PEKH NpPH HUCKOASAIIEM
NUTaHUH M OPHM OTCYTCTBMH TUJPaBJIMUECKOH CBA3H IOJ3EMHBIX -H
PEeUYHBbIX BOX.
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Bo Bcex caydyasaX H3YUYeHHsS MNOJ3eMHOro CTOKa B DEKH HeE3aBH-
cuMoe omnpejnejieHue  JHHAMHKH NOJA3EMHOIO - CTOKa Ha BO,[[OC60pe
uMeeT GOJBIIOE 3HAUEHHE B KOMIJICKCHON THAPOJAOTO-THAPOreO0JIOTH-
4eCKOH OIleHKe 3TOTO npoiecca.

3. OneHka MHHHMAJbHOTO CTOKA pek!

[Tpouspenenuble paGoTel MO cOOpY, aHANH3Y U 0606meHmo Ma-
TEPHAJOB MO THAPOTEOJOTHE M THADPOJOTHH, 3aKOHUHBIIHECH COCTAB-
JgenreM KapT moj3emuoro croka CCCP, uMeloT HayuyHoe U HPAaKTH-
YecKoe 3HaUeHHe He TOJBKO [l HSYYEHHs W pacueTa NOJ3EMHOIO
CTOKa, HO H IJsi TAKOrO THAPOJIOTHUECKOrO llapaMerpa, KaK MUHH-
ManbHbl cToK. Ha Goubiieit yactu tepputopuu CCCP munumamin-
HBIH CTOK Ha pekax HabJawogaercs B MepPHOXH, KOrJa IHTaHHE pekK
OCYUIECTBJII€TCSI B OCHOBHOM 3a cdyeT moj3eMHelx Bog. Ciemosa-
TEJNBHO, €r0 BeJUYHHA ONpefelsieTcs HUHTEHCHBHOCTBIO. NOJ3eMHOIO
CTOKa B peKH, KOJWUECTBOM BOJOHOCHEIX TOPHU3OHTOB, YUYacTBYIO-
M¥X B MUTAHHKH pPeK AAHHOTO pafoHa, WM HUX BOAOOOHILHOCTHIO
U APYTUMH THApOreoJjoruueckdMu d¢akropamu. Ilostomy 6es mo-
CTATOYHO IIOJHOIO H3YyYeHHS THJPOTeOJIOTHUEeCKUX YCJIOBHH AaHHOH
TEPPUTOPHH HEBO3MOMKHO pa3paboTaTb MeTOAbI pacyeTa MHHHU-
MaJbpHOTO CTOKA Ha HEH3YUYEeHHBIX pekax. MIMeHHO OTCYTCTBHe CBe-
IeHuli O rujporeosormueckoM crpoenuy Bcell Tepputopuu CCCP nu
BeJIMUHHE MOJ3eMHOI0 CTOKa B pEKH, PaBHO KaK H Hef0CTaTOUHBIH
yYeT MHOFMMH .aBTOpPaMM 3HAyeHHS THIPOTEOJIOrHMYECKHX - YCIOBUM
JJIi MUHHMAaJbBHOTO CTOKa, HE II03BOJISIO A0 cepelHHbl 50-X TOMO0B
OPOH3BOAUTh 0GOOINEHHSI .MHHUMAJBHOTO CTOKA B [JOCTATOYHO Ha-
JexHBX (popMax. Toapko B paborax A. M. Hopsatosa, H. I1. YUe-
BorapeBa, A. I'. KypmoBa cuesnaHa mepBast HONBITKA HPHMEHEHWS
THIPOTEOJIOTHUECKHX JAHHBIX K THAPOJIOTHUECKUM pacueram.

C 3aBepumeHueM paboT IO CO3TAHHIO KaPT MOJ3eMHOI0 CTOKA
CCCP, B pesynsTaTe KOTOPHIX Obln cOOpaH M CHCTEMATH3HPOBAH
OTPOMHBLIH THAPOreOJIOTHUECKMH M THADOJOTHMUECKHH MaTepuas Io
OIleHKe DOJ3EeMHOI'O NMUTAHUS PEK, OTKPBLICS HOBBIH 3Tal B H3yde-
HMM CTOKa pPeK, U OcoOeHHO MupMManbHoro. Crana scHa HeoGx0-
JUMOCTb IPUMEHEHHS KOMIJIEKCHOTO THIPOJOTO-THAPOTe0JIOTHYe-
CKOTO MeTOJa B H3y4YeHHH MHHHMMAaJBHOTO .cTOKa. IlosToMmMy mpu
HCCIeNOBAHUH peKMMa MHHHMAJbHOTO CTOKAa pek M paspaBoTke Me-
TOZOB €ro pacyera B OCHOBY paboOT OBLJI IOJIOXKEH AHAJMU3 He TOJABKO
TaKuX THIPOMETEOPOJOTHYECKHUX BSJEMEHTOB, KaK BeJIHUMHA OCai-
KOB, HCIIAPEHHs, TeMmIllepaTypa BO3JyXa, TOJOBOH CTOK peK, HO H
PHJIpOre0JIOTHYECKHe YCJI0BUA (GOPMHPOBAHHS IIOA3EMHOTO CTOKA,
IPHHUMAIOIIET0 HEeNOCPeJCTBEHHOE yuacTHe B IHTAHHH DEK B Ile-
pHOL MHHHMAJBHOIO cTokKa. JJisl 3TOTO - HCHOJb30BaJHCh KapTa
IPEHUPOBAHUSA BOLOHOCHBIX IOPOA pEeKaMH, THIPOTe0JIOTHUECKOE
onucaHHe YCJOBHA (OPMHPOBAHHS IOA3€MHOrO CTOKa perHoHOB,

! Paspen cocrapaed A. M. BjanuMupoOBbIM.
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KapTa NOJ3eMHOI0 CTOKAa 30HBI HHTEHCHBHOTO BOJOOOMEHa, KapTa
K03(h(PHIHMEeHTOB 10 3eMHOr0 CTOKA B INPOIEHTaxX OT OCaJKOB U KapTa
HNOJI3EMHOTO CTOKA B NPOIEHTaX OT OOLIero peysoro cToka.

Hannune Taxko#i OCHOBATENBHOH THIPOJOTO-THAPOTe0JOTHUecKoH
6a3pl MO3BOJUJO pas3padoTaTh OTHOCHTENBHO IIPOCTOH, HO [AOCTa-
TOUHO HAJEKHDIA METOJ pacdera MHUHHMAaJbHOTO CTOKAa MaJblX pekK,
KOTOPBHI!I PEKOMEHIYeTCs I/ IPUMEHEeHHS B «YKa3aHHsX IO Olpe-
JeJIEHHI) PaCUeTHHIX MUHHMAJbHEIX PACXOJOB BOJBL DPEK IIPH CTPOHU-
TeJIbHOM NPOEKTHPOBAHHKY (Tuppomereonsaar, J1., 1966).

Eciin MHHHMAJbHBIE CTOK KDYNHBIX H CPEAHHX PEK Ha GOJbIei
yactu Tepputopun CCCP B sHauuTeNbHON CTENEHH 3aBHCHT KakK OT
maporeonomqecxnx TaK U OT KJIHMATHYeCKUX (paKTOPOB, TO MHHM-
MAaJIBHLIA CTOK MafblX PEK HAXOAUTCS B HENOCDPEICTBEHHOH 3aBHCH-
MOCTH OT THIPOr€OJOTHYECKHX YCJIOBHH, SIBJAIOIMXCS OCHOBHEIM CTO-
KoOOpasyIoluM (aKTOPOM JIJs BCEX MaJjblX PeK, KpoMme paHOHOB
C MYCCOHHBIM KJ/JIMMATOM HJH JIEIHUKOBHIM IHTAHHEM B TeEILILIA
CE30H. 4 ’ o

TlosToMy MeTompl pacueTa MHHHMAaJBHOTO CTOKAa MaJblX pekK
JOJIXKHBl GasHpOBATbCA Ha YUeTe BOLHOCTH NOA3EeMHOI0 OacceiHa
1 XapakTepa ApeHHpYlollell cnocofHOCTH pekH. [ast moJjydeHus jo-
CTOBEPHBIX AAHHBIX O BOJHOCTH IOJ3eMHOro GaccefiHa HeoGXOAUMO
HMETb CBEHCHUS O YHCIAe H MOUIHOCTH BOJOHOCHBIX TOPH3OHTOR,
NATAOMKX PeKy, TIOIaad HX HPOCTHPAHHS, O THAPABIHYECKOH
CBSI3H MeXIY BOAOHOCHBIMH I'OPH3OHTAMH, O HOCTYIJIEHHH HAIOPHBIX
BOJ, M3 IyOOKHX BOJOHOCHBIX IIacToB. Takum o6pasoM, Tpebyercs
LLEJIbIH KOMIIIEKC IHAPOreQIOTHUECKHX JaHHBIX, KOTOPbE MOTYT GbITh
IOJTYyYEHBl TONLKO IPH TPOU3BOJACTBE OOLIMPHBIX THAPOTEOJNOTHYE-
CKHX pa0O0T, OCKOIbKY B HACTOSILEE BpeMs elle He MMeeTcsi TAKUX
JaHEBX 151 Ji06oTo pafiona CCCP. 1o cBszaHo ¢ GOJBIIUMU Ma-
TepHaJbHBIMH 3aTpaTaMM M JJIMTEJNbHRIM BPEMeHeM HCCJAeIOBaHHI,
YTO NpaKTHYECKH YacTo OBIBAET HEBO3MOXKHO caesnaTh. JlpeHupyio-
Y10 CIOCOOHOCTD PEKH MOXKHO BHIPA3HTh Uepe3 [yOHHY 3PO3HOH-
HOTO Bpesa pycJa peKH, OIpene/ieHHe KOTOPOH TaKXe CBSI3aHO CO
3HAUHUTEIBHBIMH TPYAHOCTSMH, TJaBHBIM 00pa3oM METOJHUECKOTO
xapakrepa. Ilosromy npu paspafoTke MeTOLOB pacyera MHHHMAaJb-
HOTO CTOKa LenecoofpasHO 3aMEHHTh BLIIIeyKa3aHHBIE XapaKTepH-
CTHKH IPYTUMH IOKa3aTeNsIMU, HAXOAALUUMHICA B HENOCPEACTBEHHOH
CBfISH C HHMH.

CyiecTBYyeT onpefiefeHHAsd CBA3b MeXAYy 00HEMOM MOI3€MHOTO
Oaccefina, T1yOHHOH 5PO3HOHHOrO Bpe3a pEUHBIX pYyCes, NOJOKe-
HAEM BOAOPA3JENbHBIX IPAHUI, U PasMepaMu NOBEPXHOCTHOTO BOJO-
c6opa pekd. JleHCTBUTeNbHO, YeM OoOJsbllle IMyOHHA 3PO3HOHHOIO
Bpe3a, TeM GOJblilee KOJIHYECTBO BOJZOHOCHBIX TOPH3OHTOB IiepexBa- -
THIBAeTCA PEKoH, TeM Oosplle 00beM INOA3EMHOro OaccefiHa, IIpH
YCJIOBHH OTCYTCTBHSI THADABJHUECKON CBA3H C IyGOKOJekKallUMH
BOJOHOCHEIMH TOPH30HTAMH, HENOCPEACTBEHHO He 3aTParHBaeMbIMH
pekofi. Bmecte c TeM, yBenuueHue TVIYGHHBL 3PO3HOHHOTO Bpesa
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CBA34HO C YBEJMYEHHEM Pa3Mepa PEKH, uTo Ompejelserca yBeque-
HHeM IJIoIiaju BogocOopa peKH.

ITopsemublii GaccefiH K TOMY »Ke IO HpOCTHpaHH}O Kak mpa-
BHJIO, COBNIAZAeT C IOBEPXHOCTHHIM BOAOCOOPOM BCJEACTBHE COOT-
BeTcTBHS GOpM penbeda HPOCTHPAHHMIO NOPOJI, KPOMe TeppPHUTOPUH
¢ coBpeMeHHBIME GopMaMu peabeda, rie 3Ta 3aKOHOMEPHOCTbh MO-
KeT Hapyiuatocsl. [losToMy o6beM noxseMHOro GacceiiHa H TJay-
O¥Ha >POSHOHHOTO Bpe3a MOTyT OBITh 3aMeHeHH IVIOLafAblo Gac-
cefiHa peKH, NIOHHMAsI NOJ INOCJAeJHEeH He TOJBKO KOJHYeCTBEHHYIO
BEJHUUYUHY, HO H paccMaTpuBas ee KaK KaUeCTBEHHYIO XapaKTepH-
CTHKY, SIBJASIOLLYIOCH HHTErpaTopoM MODQOJOTHYECKHX H THIAPOJIO-
THYECKHX YCJIOBHH (OPMUPOBAHUS MHHHMAaJbHOTO CTOKA.

BesencTBHe 3TOrO B OCHOBY MeTOAa paciyeTa MHHUMMAJbHOTO
CTOKA Ha MaJblX HeH3yYeHHBIX pekax MOJIOXKeHa ero 3aBHCHMOCTb
. OT miolann 6accefiHa peKH, HaIHUHe KOTOPOH, KCTAaTH, NpU3HAETCS

G0JBIIMHCTBOM aBTOPOB. [IpH 3TOM 32 OCHOBHYIO XapaKTePHCTHKY
‘MHHHMAJIbHOTO CTOKa NPHHUMAaeTC ero CpelHss BeJWYHHa 3a
30-nHeBHLIA NepHOJ, ¢ HAUMEHBLIIMM .CTOKOM B 3HMHUH H JieTHe-
OCEHHHUH CE30HbI, KOTOpass AOBOJIBHO 4aCTO He coBHajgaeT C KaJieH-
JapHBIM MecsilleM, ocOGeHHO B palHoOHax ¢ YacTHIMH NaBOJKaMH Ha
‘pekax 3a cueT BBHIIAJEHHS AOXKJeH B Temsblfl Ce30H MJIHM OTTenesel
B 3HUMHHI. .
- B dopmupoBaEMH MHHHMAaJBHOIO CTOKA CPelHHX peK, KaK yxe
yKa3slBasoCh, HapagAy ¢ THAPOTeOJOTHYECKHMH YCJOBHAMH CYlle-
CTBEHHYIO POJb HTPAIOT U KJAHMAaTHYECKHE, MOSTOMY B CBOEM pac-
npelesleHHH N0 TEPPHTOPHH OH MOJYHHAETCH 3aKOHy reorpaduye-
'CKOH 30HAQJPHOCTM M MOXeT OBITh NPEICTABJICH B KauecTBe KapT
M30JUHIN MUHHMAJIBHOTO CTOKA.

Ilpexne ueM NpPoU3BOANTb OGOOLIEHUE NAHHBIX [0 MHHHMAaJb-
HOMY CTOKY MaJblX pek, HeoOXOIMMO YCTAaHOBUTh CaMO IOHSITHE
«Majasi peKa», U He TOJNBKO B KaueCTBEHHOM, HO 1 B KO/IMYECTBEH-
HOM BBIpa’KeHHUH.

3a KOJIMYeCTBEHHYIO XapaKTepHCTHKy MOXKeT 6bITb NpHHATA Be-
JIMUMHA, NOKA3bIBAOUIas CTeleHb  JIPeHHDOBAHHUS DEKOR BOJOHOC-
| HHIX TOPH30HTOB, YYacTBYIOUIHX B ee NHTAHHH, T. €. IIyOGHHA 3DO-
3HOHHOI'O Bpe3a pycaa pekH (HCKaouasi, KOHEUHO, aHOMAaJbHble
clydaH), KOTOpas MOXKeT ObITh 3aMeHeHa. KaK yxe OBhlJI0 CKasaHo,
nomanpio Gaccefina pexn. Takum o6pasoM, B KauecTBe KOJHye-
_ CTBEHHOH XapaKTePHCTHKY I/ OIpejesNeHus NOHATUS «MaJjasi peKay
MOXKeT ObITb. NPHHATA HauOoJbllas IO aAb Gaccefina, mpH Ko-
TOPOY HACTyllaeT IIOJHOe [PEHHDOBAHHE YYaCTBYIOUIMX B NHTAHHM
 PEKH BOJOHOCHBIX TOPH3OHTOB H C yBeJHUEHHEM KOTOPOH yHKe HE
.‘Hab/onaercss M3MEHEHHs] MOAYJs MHHHMaJbHOTO CTOKAa Ha peKax
JaHHOTo paloHa, MMelomuX oOwui 6a3uc 3posuu. [lpu sToMm
B ONHOM C/yyae HHTEHCHBHOCTb IOJ3€MHOTO NHTAHHS PEK YBEJTHUH-
BaetTcd ¢ yBeJHYeHHeM NJoIlagu OGaccefiHA (YTO IIPOMUCXOMUT Ha
OOJIbIIMHCTBE PEK), a B APYroM YMeHbLIaeTcs, HO BCE 3TO IPOUCXOUT
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0. OLpenesieHHOTO npepena. Huxe o6 3ToM OymeT cKasaHO MOJi-
pobHee. Bce pexu, umeroliue omanb 6acceiiHa Menblle 3TOH Hpe-
~HEABHOMN, OTHOCATCSH K 'KaTeI‘OpI/II/I“MaJIbIX QueBujHO, 9TO Tpejel
‘Aaomany Gaccefina, xapakrepusyluel manbie peKH Byner pangq-
HHIM B Pa3HBIX padionax.

HauGosburee 3HadeHde IMIOMAZH OaccefilHa yCTaHaBIHBAJIOCH
1m0 ‘TpAdHKAM CBA3M MOLYJS MHHMMaJbHOrO 30-AHEBHOTO CTOKa
- HJIOHIalIbIO faccefiHa PeKH I8 CXOOHBIX IO MOP(OJOTHIECKOMY
3 FHHpOFeOJIOI‘I/I‘{eCKOMy crpoenuto paitonos CCCP. Cxoncrso ruapo-
"TEOJIOTHUECKHX YCJAOBHH YCTaHABANWBAJOCH MO KapTe JpPeHHUpOBaHUS,
TOJIOKeH Ol - B OCHOBY Kapt noxsemuoro croka CCCP macmraGa
1:5000000, a Takxke 110 THAPOTEOJIOTHUECKUM . ONIMCAHUAM YCJIOBHHI
¢opMUPOBAHUA NOJ3eMHOTO CTOKA HA TEPPHTOPHH cTpaubl [42]

Hoa Gospmeir wacta Tepputopun CCCP  saBucumocTs MexIy
MOZyJleM MHHHMAJbHOTO CTOKA W MJOL[aibio faccefiHa peku usMe-
HSETCA 10 3aKOKY napaGoJsbl H UMEET BUJ :

M=FkF" upu m<l, (44)

rae M — moxyunb MHHHMaJIbHOFO 30-1HeBHOIO CTOKa B n/ceK KM?,
F —nnomanp Gaccelina B KM% Kk, m —napaMeTphl, XapaKTepH3ylo-
e QU3NKO- reorpaqmqecme yCII0BHs QJopMHpOBaHHﬂ MHUHHUMAaJNb-
HOTO CTOKa&. - .

IIpu TakoM Buje KpHBOI/I ¢ yBeJnuyeHueM  Ijomaan OaccedHa
pacTeT u BeJHYHHA MOAYJsS cToKa. Takas 3aKOHOMEPHOCTH Ha6JIio-
JaeTcsi ‘O ONpeJeJIeHHOr0 Tpejesa, KOTOpblii HacTynmaer NpH TNOJ-
HOM [PEHHPOBAHHA BOJOHOCHBIX TOPH3OHTOB, YYAaCTBYIOLIMX B IH-
tanuyd pexd. Ha rpacduke 3TOMy mpejeny COOTBETCTBYET 06,1acTh Ie-
pexoja KpuBo# B NpsAMYIo, 6JH3KYIO K TOPH3OHTANbHOU (puc. 41) [83].
DTO CBHAETeNBCTBYET 06 YBeJIHYEHHUH WHTEHCHBHOCTH NHTAHUS DeK
33 CUET YBEJHUHBAIOIUXCS MOIIHOCTH M KOJHYECTBA BOJOHOCHBIX
[J4CTOB" IPY OTHOCUTEIBHO IlapajeJbHOM HX 3ajeraHdu, BCJAEN-
CTBHE UYEro ¢ yBeJHUEHHeM TJIyOHHBI- 5DO3SHOHHOTO Bpe3a IIOCAeHO-
‘BATEIbHO BKJIIOUAIOTCA B.IUTAHWE U HUKEPACHOJOKEHHBIE IJIACTHL,

- XapakTep M3MeHEHHT . HHTECHCHBHOCTH THTAaHHUA DEK 10 WX JUIHHE
onmpefensieTcss  THAPOTeoJOrHdecKHM CcTpoeHMeM Oaccefina. Tax,
Ja)ke NPU 3HAYUTEJBLHOM YBeJHUYEHHH HJjolaid 6OacceifiHa MOXeT
HaONIOLATECS YMEHbIIEHNe BeNUUWHBl  ITOA3EMHOTO NUTAHHUSA, eC/H
BOJOHOCHBIE TOPH30HTHL, { MUTAIOIIHE PEKH ‘B BEPXOBBSIX, 3aJerarT
HAKJIOHHO ¥ OBICTPO YXOASAT MOJ TIOKPOBHbIE MOPOJEL ¢ MaJIOH BOAO-
HOCHOCTLI0. Hanpumep, necuanbie HOPOABI CEHOMaH-aabOCKOTO BOLO-
HOCHOTO TOPH30HTa B BepxoBbsxX Oaccefinop pex Ockozna u Cesep-
CKOTO lIOHua K 0Ty TOPPYyXKaioTcA HHXe YDOBHS Bpe3a DeK H
yXOJlHT oz, Kap'60HaTHbre OTJIO2KEHUS TYPOHCKOro Apyca, o6Jaanaro-
IEro* MeHblilefl BOMOHOCHOCTHI), * UTO BHI3HIBAET YMEHbUIEHHE MO-
AyJis CTOKa' MO AJIMHE DeK. Ananornunasi KaptuhHa HaGJI0OZaeTcs.
W TIPY HAJHYMM 3HAUKWTENBHBIX IOTepb CTOKA IO JJIHHE PEeKH, Tpe-
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BBIAIOINKHX BEJUUHHY THUTAHAT (OIVIOMIAIOMME KapcT, 3a60J0UeH=
HOCTb TOHUMBI, CUJbHbIE ITIOTEPH CTOKA BCJEJCTBHE HCIiapeHMs B 3a-
CYLIJHBBIX palioHaX, HHTEHCHBHble BOR03a6Opsl H T. I.). .B aTomM
clyyae 3aBHCHMOCTb MOAYJISL MHHHMAJBHOTO CTOKA OT IJIOLIAJN.
Gacceiina npuoGperaer BUE TUMEPGOMBI, HO TAKXKe A0 ONPEHesieH-
Horo npenena (puc, 42) [84]. :

Coenyer uMeTh B BUIY; YTO IJOIAnNb Gaccefina, OTpamaﬂ €Te-
[IeHb BJIMSHHS THADPOTeOJOIHUYeCKHX YCJIOBUHH B GacceliHe peKH, OLHO-:
BpEeMEHHO XapaKTepU3yeT BJHAHHE Ha BeJHYHHY MHHHUMAJbHOTO

‘o
- A - - C
M )
6¢ o ;

o

L 1 ;L T
w00 . ... 2000 . - F000FKm? .

Puc. 41. 3aBHCHMOCTE MOJYJS MHHMMAJbHOrO 30-IHEBHOrO JETHErO CTOKA
OT mnnAoMiaan 6Gaccefina NpPH PaBHOMEDPHOM BO3PACTAHHM HHTEHCHBHOCTH
NHTAHUA 10 JAJHHE DEKH.

CTOKa M HEKOTOpHIX (u3uko-reorpaduueckux (akTOPOB, H3MEHSIO-
IIMXCA MO Ce30HAaM, d TaKXKe pasjuude B YCAOBUSAX IIHTAHHA pekK
B 3UMHUH M JIETHe-OCEHHHH Ce30HBl. B 3aBHCHMOCTH OT CE30HA .
B IHTAHHH PeK MOTYT YYacTBOBATL pa3JjiMuHble BOAOHOCHble TOPH-
30HTHl ¢ 'PA3JMYHOH HHTEHCHBHOCTBIO, MOCKOJBKY CTeleHb BOJO-
OOWJIBHOCTH M AOJAA YYACTHS WX B NUTAHHH PEK U3MEHSIOTCS MO Cce-
30HaM B 3aBHCHMOCTH OT BOJHOCTH CE30HA H YBJIAXXHEHHOCTH MNpel-
wecTByomero nepuoaa. Uem GoJibllie yBAAKXKHEHHOCTb TEPPHTOPHH
B JlaHHOM Ce€30He, TeM OOJblllee BJAHSHHE HA CTEHEHb M3MEHEHHS MH-
HHMAaJIbHOTO CTOKAa C . H3MEHeHHeM IJIomnlanu GaccefiHa OKasblBAIOT
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HOLIBO FPYHTBI 63CC€I/IHa 3aKJAYAKOHINE B ce6e BOABI CO 3HAUUTEIb-

HOH _AMHAMHYHOCTBIO BO BPEMEHH.
D1TuM U OOBsCHSETCS pa3jnude B XapakTepe 3aBHCAMOCTH MO-
IyJass MUHMMAaJbHOTO CTOKa OT Ijoliaiu GaccefiHa 1O ce30HaM M
BEJMUHH HauOOJbIIeH miolianu Gaccelina MasoH pekd HJsS OLHOIO
1 TOTO 2Ke paifiOHa B Pas3/JHYHBIH CE30H.
3aBUCHMOCTh MOAYAS MHHUMAJBHOTO CTOKAa OT Iionlanu Oac-
cefiHa 110 paloHy MOXKeT HapyllaTbCsa MM Jaxe OTCYTCTBOBaTh JJIs

M

1 L L
o 1000 2000 3000 Fxm?

Puc. 42. 3aBHCHMOCTb MOZY/A - MHHUMAJbHOTO 30-ZHEBHOTO
CTOKAa OT miolanu OacceftHa 3a JleTHe-OCGHHMH Ce30H TIpH
npeo6anamliell HHTEHCHBHOCTH ITHTAHHS B BEDXOBbAX PEK.

OoueHb MaJbix pek, ¢ miaouianeio Oaccefina mo 50-—100 xm? na
9THX peK 3HAUNTEJbHO YBEJHUHBAETCS BAMAHUE DPa3HOrO poja MecT-
Heix QakTopoB: Bo3pacTalmmed poJd B (GCPMHDOBAHMU HMX MHHHU-
MaJjIbHOTO CTOKAa HMOYBEHHLIX M IOYBEHHO-TPYHTOBBIX BOJ, HMEIOIIUX
JOBOJIBHO TECTPOe pacHpejieqeHHe IO TepPHTOPHH, HecOBNaAeHHS
TPaHHI MOAIEMHOTO M I'IOBerHOCTHOI‘O BO,ZLOC60pOB YCHIINBAIO-
ILieHCsT  POJIH osep, 60J10T U X03AHCTBEHHOM ,ZIeHTeJIbHOCTI/I B Gac-
cellHe PEKH H T.

XapaKTepHo UTO B paBHHHHbIX pafionax 30HB H30BITOUHOrO
YBJIAKHEHUS] BeJHUNHA HaUGOJbIIeH nIomany 6accefina, 0 KOTopoit
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peka cuuTaerTcs MaJol, Koaebiaerca okosno 1000—1500 km? B nerHuit
¥ 3WMHHI ce30Hbl. B 10:kHEIX pafioHax B 30HE HEJOCTATOYHOTO YBJAK-
HeHHst OHa yBeanuuBaercs go 2000—2500 km? BenencTBue 6oJee IiIy-
6OKOTrO 3asieraHus OCHOBHbIX NHTAIOLIMX TOPHU3OHTOB mpH GoJjee
Hu3KoM Oasyce 3pO3uM peK. Ha TeppHTOPUM C HaJHuUeM CHCTeMa-
THYECKH IIEepeCchiXalounX MHJM HepeMep3alollnX peK K MajbIM OT-
HOCSITCS PeKH ¢ miollanpio Gaccefina no 5000—10 000 kM2

Ha BosBbilIeHHOH ¥ TOPHOH TepPHTOPHAX BeJAHYMHA HauGoJb-
wel nomaay GaccefiHa MaJiOH PeKH He3HAUHTENbHO OTIHYAETCS
OT. BeJMYHHB Ha paBHUHHOH TEPPUTOPHH, TakK Kak 0a3uc apo-
3UH. DEK y HHX OGBIUHO OGHIMI M BOJOHOCHBIE TOPH3OHTHI 3aJ/IeraioT
HerJy6oKo. DPO3HOHHAS JAEATEJbHOCTb FOPHBIX PeK IPOTEeKaeT 3Ha-
YHUTEIbHO HHTEHCHBHEE, YeM PaBHHHHBIX, BCJEICTBHE HAIUIUA GOJb-
HX YKJAOHOB. [103TOMY B OTHEJIbHBIX pay"IOHax pPEKH JOCTHTalOT
MeCTHOTO 6asuca 3pO3MH Ja)ke NPH MEHbLICH BeNWUYHHE IUIOLAAH
6accefiHa; UeM y-pABHUHHBIX. :

Vcnonbaosanue MOZAYJSI MEHUMAJBHOTO CTOKa JJisi KOJHUECTBEH-
HOU XapaKTePHCTHKH YCJIOBHA HHTAHUA H ONPENEeJeHHUS BIHSHHS
njomany GaccefiHa NMyTeM NOCTPOEHHs rpadHKOB CBSI3H 3THX BE-
JWYAH BO3MOXKHO TOJBKO I/ T€X 3aMBIKAIOIIUX CTBOPOB, IIIO-
manp 6accefiHa KOTOPBIX cocTOUT Ha 70% u Gojee M3 ImIoL(aau
OfHOrO (rnaBHOTO) cTBOMa pekd. Ecmm e maomann Gacceftna 06-
pasoBaHa 3a CUYeT CJAHAHUS OPUONHU3UTENBHO PaBHHIX MO BeJIHUYMHE
PeK, TO MOAYJb MHHHMAaJBHOI'O CTOKa He OyIeT OTpa)KaTb BJHSHHE
nuiomagn 6accefina. I710 OOBACHAETCS TEM, UTO WPH  OJMHAKOBHIX
yciaoBHAX (OPMHPOBAHHA MHHHMAJbHOTO CTOKA Ha [BYX COCENHHX
peKax Ioc/e HX CAHSHUA OCTaHETCA TOT K€ MOAYJb CTOKA, a IJIOo-
Ujaib YBEJHYHTCS BJBOE, YTO BHI3OBET HapylleHHe CBSA3H. [losTomy,
YeM MeHblle pa3HHLla B BeJHYHHE NJOMAafu OacceliHa MEXLy CJIH-
BAIONIMMHCS DEKaMM, TeM [aJbllle OT KpUBOH cBi3w Oyner JexaTthb
COOTBETCTBYIOIIAS TOUKaA. '

Ilpu HemocTaTOUHOH OCBELUEHHOCTH TEPPUTOPHH mnponornqe-
CKUMH. Ha6TIOAEHUAMH 5TO NPHBOMUT K ITOJYUYEHHUIO JOXKHOH 3aBH-
CHMOCTH, YTO HaTJISLIHO JleMOHCTDPHDYETCS Ha pHC. 43. Ina pacuer-
HBIX lleJledl Haubosee HafeXHOH MOXKeT OBITh 3aBucuMocTs M=f(F)
N0 YacTHBIM BOxocGOpaM, HO JJIS 3TOTO TPeOyercs HMeTb GOJbILIoe
YHC/I0 HAHHBIX HabOMIOfeHUH, 4TO JajeKo He BCerja BO3MOXKHO—IO-
AyunTb. Taxum o06pasoM, NpH IOCTPOCHHH 32BHCHMOCTH ‘MOZYJS
MHMHHMAJBHOTO CTOKa OT INIOIAaiu GaccefiHa HeOGXOLUMO IMPOH3-
BOIWThL aHaJW3 COOTHOINEHUS WJoWiane#l raaBHON peru ¥ HanGOJb-
W¥X NPHTOKOB. B ciayuae uxX OGJHM3KHX BEJHYHH CJELyeT JHOGO
BHIYMTATh IJollafb O6accefiHa U CTOK IIPHUTOKA, * T. €. IPHBECTH
K YaCTHOMY BOZOCOOpY, JIUOO He YUMUTHIBATH MAHHBIH OYHKT, YTOOBI
He TOJYYATb MeXaHWYeCKOTO pacCesiHHd TOueK. B mpOTHBHOM ciy-
Yae MOXKHO TOJYYHTH PSJ JIOXKHBIX 3aBHCHMOCTEH WIW CHJIBHHIHN
pasbpoc Touex. Ilpuuem uem ciaabee- OyAeT OCBEUleH IYHKTAMH -
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HabmogeHull HaccefiH pexu, TeM O0Jble BEPOATHOCTh IOJAYUHTh HCKa-
JKEHHYI0 3aBHCHMOCTh, 2 B OTHEJIBHBIX cJIyiasgx U ee Kaxyileecs
orcyrereue. ClegoBaTesbHO, HUCCAeLOBAaHHE 3aBUCHUMOCTH MOJAYJA
MHHAMAJBHOTO CTOKa OT NJOLIaAu GaccefHa CBSI3aHO CO 3HAUU-
TeJbHBIMH TPyAHOCTAMH. He nCKalOueHO, YTO MMEHHO HeLOCTATOU-
HOe HCC/e[0BaHHe XapakTepa 3TOH B3aWMOCBA3M HapALy C HeLO-
CTAaTOYHBIM AaHAJAU30M YCJOBUA (OPMHUPOBAHHUS MHHHMAJBLHOTO
CTOKa He INO3BOJHJAO HEKOTOPBIM aBTopaM OOHapy»KHTh HaJjuyue
TaKoil 3aBUCHMOCTH B HCCJELYeMbIX MU PaHOHaX.

YkasanHass 0COOEHHOCTbL He OTHOCHTCA K 3aBHCUMOCTAM, B KO-
TOPBIX HCIOJB3YIOTCA JAaHHLIE © pacXofax BOABL, TaK Kak IPH CAHUA-
HHH PeK PAacXOi CyMMHpYercs. BmecTe ¢ TeM MHHHMAJbHBIA pacxon
BOALl B TaKOH e Mepe XapaKTepH3yeT YCJOBHA (popMHpOBaHHﬂ
MHHHMaJbHOTO CTOKA, YTO M MOAYJIb. Ha pekax ¢ onquHaKOBOH mJO-
manpio 0accefiHa, HO ¢ pa3HOH HHTEHCUBHOCTBIO IOJ3€MHOI0O IHTa-
HUS, KOHeUHO, 6yneT U pasHBI pacxom Boanl. IlosTomy ero o6obuie-
HHUE [0 TEePPUTOPUH HE MEHee IIPABOMEpHO, 4eM o6o61ueHHe MOLYJIS
MHHHMMAJBHOrO CTOKA.

HMcenenopanue 3aBHCHMOCTH MuHHMaJjbHBIX 30-IHEBHBIX pacxo-
OB BOJbI OT ILoI[ajfu BaccefiHa peKH OCYHIECTBJSETCS [IJIS KaiK-
AOro TUAPOTEONOTHYECKOro paloHa, BOMOHOCHBIE TOPU3OHTBI KOTO-
POTo HMEIT OJUHAKOBYIO 10 TePPHTOPHH BOAOOGUIIBHOCTD.

IIpu mocrpoehuu pacueTHHIX 3aBUCHMOCTEH NPOU3BOAMTCS aHa-
JIM3 MCXOJHBIX THIPOreoJIOTHUeCKHX paioHoB. Ilo rupporeojornde-
CKMM OMHCAaHHAM H ‘KapTe IOJL3eMHOTO CTOKa yCTaHaBJHMBAeTCA Be-
JIMYHHA BOJHOCTH B BOJOHOCHHX KOMIIJIEKCAX JAaHHOIO THIPOreoJo-
FUYECKOT'0 MeraperdoHa WJIM perHoHa. B ciydae mecTpOl BOIHOCTH
cjlaralollvX paroH MOYBO-TPYHTOB HEOOXOAHUMO MNpPeABAPHTE/IbHOE
JeseHHe Ha padoHbl ¢ OJM3KOH 1O BejMuHHE BOAHOCTHIO, T'DAHUIIBE
KOTODBIX BIOCJAEJNCTBUU YTOUHSIIOTCH TOCTPOEHHEM -3aBHCHMOCTEN
MHHHMaJbHBIX 30-IHEBHBIX PAacXOJ0B BOABL OT NJoLLaAu HacceiiHa
pekd. Hanpumep, Meraperuon Baikanbcko#l ckaagyatol ofmdcTu
B THAPOTEOJIOrH4eckOM OTHOUICHHH NPeJCTABJISET CHCTEMY THIPO-
reoNIOTHYECKUX MacCUBOB (FOpHBIe XpeOThl) U apTe3naHCKUX Gaccell-
HOB (MeXKropHBle BHNAJHHBI). B mpenesax ceBepHOH U ceBepo-3a-
IaJHOH YacTel paclpocTpaHeHbl BOLBL HOKEMOPHUUCKHX M Najeo30ii-
CKHX 00pPAa30BaHMH M HMHTDPY3HUBHBIX IIOpPOJ pPa3JUYHOI'O BO3PacCTa.
Pacxonel OTHeNbHBIX POXHHMKOB TPEUIMHHO-?KHUJbHBIX BOI H3Me-
HAwTcqd oT 1 mo 25 J/cek. Boaee BLICOKOAEOUTHBIE POIHUKH CBOH-
CTBEHHBI 30HAM KPYIHBIX TeKTOHWUecKnx Hapymennit (Muromun-
ckuit, Tykypunrpcku#i um np.). B npemenax 3a6afixanbsd paspButhl
‘TpellluHHble BOJbI 30HbBl BHIBETPHUBAHUS W TPEIIMHHO-XKHJIbHbIE BOJbI
30HBl TEKTOHHUECKHX HapyHIeHHH.

Ie6utel pogHuKoB Kogebatores or 0,2 jgo 2 a/cex. Ha oro-3anaze
TEPPUTOPUN PASBHTHI BOADI npOTeposofdcxHx n KeMOpHiCKHX obpa-
30BaHui ¢ meburaMu POJHHKOE OT 0,1 mo 10 n/cek. n3 Kap6oHaTHBIX
OTJIOXKEHUH, - :

167



"B MeXropHBIX BHIaJMHAX ILIMPOKO PAa3BHTHl BOXBL CpefHe-,
BEPXHEIOPCKUX, HHXKHEME/IOBBIX M UYETBEPTHYHBIX OTJOMKEHHH; cpef-
HUH yIeJbHBIH HeOUT CKBaxUH maMeHnsercs ot 0,1 mo 1,5 a/cek. unm
J0 7 Ji/ceK. H3 BePXHHX BOJOHOCHBIX T'OPH30HTOB, & HeGUT POJHHKOB
0,05-=3 Jsifcex. B npenenax Bepxue-3efickoil nenpeccun mMUTaHHe pek
OCYIIEeCTBJASETCS B OCHOBHOM H3 HEOTEHOBBLIX M YeTBEPTHUHBIX OT-
JIOXKEeHHH, cofepXKalTHX MOIMEP3IOTHbIE BOAB ¢ XeGUTOM POXHUKOB

215 JI/CeK

B MexXropHbiXx BrnaguHax baiikano-Cenedrusckolr, Baprysun-
" ckoit, Bepxme-Aurapckofi M ApPYruX pasBUTHL apTe3waHCKHe Gac-
CeffHbl -OPOBO-MJIACTOBLIX BOJ, AalomuX ILe6I/ITbI CKBaxuH oT 1 nmo
11 n/cek.

Taxum 006pa3oM, MOMKHO BHJIETb, HYTO MeraperHOH IMeeT J0-
BOJIbHO DPa3Hoo6pas3Hoe THAPOIe0JOTHUYEeCcKoe CTPOSHHE ¥ .MeCTpylo
BOJHOCTh TOPH30HTOB MOA3eMHHIX BOJ. AHanH3 pacupefieseHus Be-
JIHYHH CPEJHEMHOTOJETHUX MOXLYyJeil MOA3eMHOI'0 CTOKa Ha TeppH-
tTopun Bafikanbckofi ckaamuaToll o6jacTh HOKasan, 4YTO OHH H3Me-
asrotest ot 5 no 0,5 n/cek. km2. HauGosble 3HAUCHHST TPUYPOYEHDE
K 10To-3anaguomy yray obmaacta. Oxosio 3 a/cek. km? Haba0gaeTcs
Ha CKJOHAX XpebGTOB, mpuUMBbIKawILUX K Daiikanay, n B Bepxue-An-
rapckoi KorsoBuHe. B mpegenax BHUTHMCKOTO NJIaTO 3HAYEHHS MO-
nynsa muaumanbabie (0,5 a/cex. km2). CrefnoBaTenbio, nMeeTcs Heob-
XOIUMOCTD pasfiesieHHsi MEraperuoHa Ha padoHBl C OTHOCHTEIBHO PaB-
HBIME YCJOBHSIMH M BEJHUYHHAMH MOJ3E€MHOIO CTOKAa B PEKH B COOT-
BETCTBHH C THAPOTEOJOTHYECKMM omnuncanueM.” [lpexsapurensHoe
pasjeneHue OBIIC YTOUHEHO TMyTeMm Oojee noxpobHoro anajgusa u-
3HKO-TeorpaHyecKix, TeOJOrOCTPYKTYPHLIX W THAPOTEOJOTHUECKHX
YCA0BUN ¥ TPaQHKOB 3dBHCHUMOETH MHHHMAaJbHBIX. 30-IHEBHEIX pac-
XOJOB BOJABI OT miolagu 6accefina pekd. Ha puc. 44 noxasaubl Bbl-
JeJieHHbIe PafOHB! OXHOSHAYHBIX YCJIOBHE (QOPMHDPOBAHHSI MHHHMAJb-
HOT'O CTOKa, AHanoquHbIe paGoTsl TPOU3BOAMINCH U B OCTAJBHBIX
cayuasx.

[Ipu nmocrartouno no;Lpo6H0n THIPOTEONOrHYECKON “ H3YUEHHOCTH
TepPHTOPHH H. COOTBETCTBYIOIeM MaciuTale KapT, KOTJa HMeeTcs
BO3MOHOCTh BBIIETHTH ¢ HEOOXOAUMOH TOUHOCTHIO OCHOBHEIE BOJIO-
HOCHBIe TOPU3OHTEHI, yUacTBYIOIMe B NMHTAHUM peK JaHHOTO THAPO-
TeO0JIOTHYECKOTO PaiioHa, T. €. KOrJa 3a THAPOTre0JIOTHUECKYIO OCHOBY
Gepercsl He MEraperioH, a DerHOH Hau GoJee Meskas eIHHHIA,
yacTo He HaOJIofaeTcsl 3HAYUTENBHOIO PacXOXKIeHHs TPpaHHIl THAPO-
reoJIOTHIECKiX pafoHOB W PaflOHOB ONHOTUIHBIX YCJAOBHH GopmHEpo-
Bauus MHHHMaJbHOTO cToka. [lpumep Tomy Tepputopus Kypckoi
marauTHo¥ anomanuu (KMA). [Iurauie pek 3TOH TEpPUTOPHH OCY-
WEeCTBIASETCsT U3 6 OCHOBHEIX BOJOHOCHBIX KOMIIJIEKCOB, CMEHHIOIHH\
ZPYT Apyra B LIAPOTHOM HampapJjeHun (puc. 45).

[IponsBemeHHbIil aHa U3’ KJIHMMATHYeCKAX H FUIPOTEOOTHYECKHX
yeaoBuii Tepputopud KMA ¢ ozHOBpEMEHHLIM H3yUeHHEeM 3aBHCH-
MOCTH MUHuMaJbHOTO 30-THEBHOro CTOKA TI0Ka3aj, 4TO Ha Hayuae-
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MO TeppPHUTOPHH BbIfeseTcAd 8 palOHOB € OJHO3HAYHEIMH YCJOBUAMH
($hOpMUPOBAHHS MUHMM3JIbHOTO CTOKAa. I'paHulbl pafioHOB B OCHOB-
HOM COBNANAIOT € TPAHHIAMH TIJIaBHBIX BOJOHOCHBIX T'OPH30HTOB,
ApenupyeMblx pekamu (puc. 46). Pacxox[enns B rpasuuax, Ha-
GMIOTAIOIIHEeCST HA TEPPUTOPUSAX OLHOrO JIHTOJOIHYECKOTO CTPOEHHS,
CBSI3aHBEl C Pa3JInuHOM OOBOAHEHHOCTBIO BCJAEACTBHE OTJIMYHMA OH-
3HUKO-reoTpaduyecKux ycaoBHH (pasHOe KOJIHYEeCTBO OCafKOB, pas-
Hasi 3aJieCeHHOCTh BOoM0c6OpOB u T. 1.). HekoTopoe HecoBmajJeHHE

Puc. 44: Pailonnl OZHOTHNHEIX YCAOBHE (POPMHPOBaHHsI MHHHMAJBHOTO
30-1HEeBHOTO CTOKa MaJjbiX peK Ra -TeppuTopuH DafikanbcKo# ckaanyatoil
06JaCTH B JIETHE-OCEHHHUH CE30H. ’
1 — rpauHIla MerapersoHa, 2 — rpaﬂnuaApaﬁoHos.

rpaHul] TIPOHCXOJUT H B pe3yJbTaTe NPHHATON METONUKH HaBele-
HYUS TDaHHuIl paHOHOB OJHOTHIHBIX YCJHOBHH (OpPMHPOBAHHSA MHUHH-
MAaJbHOI'O CTOKa, O KOTOPO# 6yIeT cKa3aHo HHUXKeE. '

Ha 0CHOBaHMM aHaJHM3a THADPOTEOJOrHYECKOTO CTPOEHHS pPerHo-
HOB, MOpP(}OJOrHUECKHX XapaKTepPHCTHK 6accefiHOB pek (penbeda,
- IOACTHJAIOLIEH TIOBEPXHOCTH, IJIyOHHBE 3pO3HOHHOTO Bpesa H T.-1L.),
BE&JIMYHHB NOJ3eMHOTO CTOKAa B PEKH MCCAeAYEeMBIX DPAHOHOB M KJIH-
MaTHYECKHX  YCJOBHH (OCamKOB, TEMHEDATYPH BO3LYyXa, HCHADEHHS)
npousBefieHo panonuposanue Tepputopru CCCP mno exuHOMy BHIY
3aBHCUMOCTH MUHHMaJbHBIX 30-IHEeBHBIX PAacXojl0B BOABL OT  IIIO-
maznu Gacceiina pexu.

I'paHuubl palioHOB OXHOTHIHBIX YCJIOBHI (OPMHPOBAHHMS MUHH-
MaJbHoro 30-IHEBHOTO CTOKA TNPOBOIWJIMCH II0 I'PAHHIAM PE3KOH
CMEHBI THMAPOTEOJNOTHUECKHX KOMILJIEKCOB H 10 TpaHHIAM BOJO-
pasjgenoB ¢ Yy4YeTOM Beca . IJIOWAAH OaccefiHA C  EIUHBIMH
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THJIPOreoIOTHUECKUMHE YCJI0BHAMU B obuwiefl miomanu. Hanpumep,
B cjayyae cMedbl B faccefiHe PEKH THAPOreoJOTMUECKHX. KOMILIEKCOB
H3MeHeHHs] B BeJHUHHE CTOKA pekH OyayT HabaomaTees He Cpasy,
a nocrenendo. Han6oJsiee 3aMeTHO® H3MeHeHHE IPOU3OUIET IPU CIHS-
HUH [BYX MOTOKOB, QOPMUpPOBAHME MUHUMAJJIBHOIO CTOKA ONHOrO U3
KOTODPBIX MPOMCXOAHT NOJNHOCTBIO B APYTHX T'HAPOreOJOTHUECKHX YC-
JoBusx. B sroMm ciayvyae rpaHMua pafioHa OPOXOAMT IO BOJOpa3s-
JleJIy MEXJY 3THMH TOTOKaMH M 4epe3 MeCTO UX CAHSHHS. ..

3aBucHMOCTp MHHHUMAaJbHOrO J30-IHEBHOTO pacxoja BOAHL : OT
nnomwany GaccefiHa DeKH HMeeT 1apaCoJuYecKHit BHI W OIHUCHI-
BaeTcsl ypaBHeHHEM

Q\IHH = aFn ‘, o (45)

r/:Le Quurx — MUHEMaAbHLIA 30-1HeBHBIA pacxo,a BOJHI, cpemmfr 3a
MHOTOJIETHHII TI€PHOJ, COOTBETCTBEHHO 32 3HMHHI HJIH' JIeTHEe-OCeH-
HUA ce3oHbl B M%/cek.; F— nyomans GaccefiHa peku B KM?, @, L —
napaMerphl, XapaKTepU3yIOLHe YCI0BHsT GOPMUPOBAHHS MHHHUMAaJb-
Horo 30-1HEBHOTO CTOKA.

J1s pailoHOB, T'le HHTEHCHBHOCTb NHTAaHUS pEK yBeJIHqHBaeTCH
c mJomajgbio OacceiiHa, nmapamerp n Gonapme 1,0 (puc. 47, xpu-
Bule [, /]). B pafionax ¢ 0oOpaTHBIM COOTHOWIEHMEM HHTEHCHBHOCTH
OHTaHUA U IJolmand 6accefiHa, T. e. npu 6ojee HHTEHCUBHOM IMH-
TaHHH B BepXOBbAX OacceflHa pekH, yeM B CPelHeM H HUXHEM Te-
yeHMH, napamerp # Mensuie 1,0 (puc. 47, xpussie I/, [V).

Ilpu Hanuuuy B TAHHOM pafOHe HHTEHCHBHOTO IIOJ3€MHOrO THTA-
HHS BCJEJACTBHE TOrO, 4TO IOA3eMHBIH OaccefiH 6oJblle HOBEpX-
HOCTHOTO (BBIXOAbl TMYOOKHX TPeUIUHHBIX BOJ, NOANHTHIBAHHUE - U3
BOLOHOCHEIX TOPH30HTOB JpYTHX GaccefiHOB, XOpOIIas, U/ paBJHye-
cKas CBfI3b C TJYOOKMMH BOJOHOCHBIMH TOPH3OHTaMH, OOLIUHO He
Y4aCTBYIOLIMMH B NUTAHHH peK — 30HA 3aMeJJEHHOTO BOJOOOMeHa
H T. I.), ypaBHEHHE TOJYUaeT BUL

Qumn—a(F 4 /)", B

rIoe [ xapakTepusyer cpemuion Bennqnﬂy niomany 6accefina, aamo-
ILel TOIOJNHUTENbHOE MUTAHUE PEKaM NaHHOTO pailoHa.

Iast pafioHoB, Thoe HAGMIORAIOTCS SIBJEHHST OTCYTCTBHSA CTOKA Ha
4acTH peKk B KakoH-nibo ceson (puc. 47, xpueas IVY, napamerp f

XapaxkTepusyer IJolagb GacceliHa ¢ OTCYTCTBHEM CTOKa (B KM?),
U ypaBHEHHE NOJYYaeT BHL,

QMHH:a(F - f)n . . L (47)

Buangnne naomanu GaccefiHa, BepHee, ero (HsMKo-reorpaduye-
CKHX YCJOBHH, Ha BeJHYHHY MHHHMAJbBHOIC CTOKa HaO0JI0OJaercs He
TOJILKO AJ11 PABHHHHBIX, HO H [JJIf1 BO3BHIINEHHBIX H HEKOTOPBHIX rop-
HBIX PafiOHOB, MOCKOJILKY OCHOBHBIM CTOKOOODAa3yIOIHM (PaKTopoM
B IIepHOJ MHUHHMAJBHOTO CTOKA B 3THX pallOHAX TakKe SBJTIOTCS
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THIPOTEOJNOTHYECKHE YCJIOBHA. DTO HOATBEPIKAAETCH HCCJeL0Ba-
HHAMM H JpYTHX aBTOpoB. Tak, B pe3yabTaTe H3yYeHHS YCJOBHH
" popmMupoBaHMA ~ MUHUMAJBHOTO CTOKa pek - lopuoro = Anras
A. M. Komses u I'. A. OpJioB NpUIIIH K 3aKIIOUEHHIO, YTO MHHH-
MaJbHBIE CTOK peK «00s3aH CBOMM HPOMCXOXKZEHUEM IOUTH HCKJIIO-
YUTEJIPHO NOJA3eMHBLIM (WM TPYHTOBBIM) BOAAM, B 3HAUUTEILHON
Mepe  3aBUCHUT OT (pusuko-reorpaduyeckux «(GHaxkTOpoOB — KJAUMATA,
o : .

QM3/cex
15

10

o

[
7000 _ 2000 3000 Frm?

Puc. 47. 3aBI/ICI/IMOCTb MuHEMasbHOro 30-IHEBHOrO Pacxoja BOABI OT ILIOMIaH
OacceilHa peKH.

Ie0JIOTHH, THAPOre0JIOTHH, TeoMopdosoruu Bomoc6opa. 3Ha‘{I/ITeJIb-
HYIO pOJb HI'PaeT TakKe BeJUUYHHA GacceitHa». !

BricoTHOe mMoJIOXKeHHe BOJOCOOpA HMMeeT CYIIeCTBEHHOe 3Haue-
HHUe 119 (HOPMHMPOBAHHA IOBEPXHOCTHOrO cToKa. [as MHHHMAJb-
HOrO CTOKa €ro  poJib YMEHBINAETCS, TaK Kak BEeJIMUMHA CTOKAa

T A M Komaesn, I'' A, OpanoBs. MuduMaJbublii CTOK pex I‘opHoro AJI-
Tasi M ero MHOT'OJIETHSS - H3MeHuHBOCTh. W3B.. Auraiickoro ora. Ieorp. o6ui-Ba
CCCP, Bumn. 5, Bapnaya, 1965.
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oTpefielisieTcsl B OCHOBHOM T'MIPOTeOJOTHUCCKHMH YCIOBHAMYU - TeP-
PUTOPUM M XapaKTePOM MOACTHJAIOIIEN TOBePXHOCTH, OKa3biBalollel
“3HAYUTENbHOE BJMSHHE Ha BeJHUHHY NUTAHHA NOA3EMHBIX BOJ.

Bcero na Tteppuropun CCCP (xpome Kaskasa u Cpegneit
Aszun) BeimeneHo 148 pafioHOB C OZHHAKOBHIMU YCJIOBASMH (POpPMHU-
pPOBaHUS MHHHMMAaJBHOTO CTOKA HA MAaJblX peKax B JeTHe-OCCHHHH
ce3oH U 158 paiioHOB — B 3uMHHE ce30H. {11 peK 30HBI H3OBITOY-
HOTO M JOCTATOYHOTO YBJIAXKHEHHS XapaKTePHO yBeJHYEHHe MHTEH-
CHBHOCTH NHTAHUA NOA3EMHLIMH BOJAMHU C YBeJHYEHHEM IJIHHDI PEKH
U miomiaau ee. Gaccefina. Ha pekax sacymunpeix obGsacTeil (30Ha
HEIOCTATOYHOTO YBJAXKHEHHS) B HEKOTODHX paiioHaXx HanboJee HH-
TeHCHBHOE NHUTaHHe MOXeT Ha6/i0xaThcs TONBKO B BepXoBbaX. Ilo
Mepe yBenuyenusi 6accefina oHO GymeT YMEHBINAThCS. DTO IIPOHCXO-
IUT, HaIIpUMeD, B DaMOHAX, 3aHSITHIX NOIVIOMIAKIIMM KapcToM, HJIH
OpPH CMeHe BOJOOOMJIbHBIX TOPH30HTOB MaJOOOBOLHEHHBIMH, a TaKke
B pe3yJbTaTe 3HAYUTENbHOTO YBEJHYEHHS] KOJHYECTBA OCANKOB, BBHI-
naganlinXx Ha BOJOpasjesaXx peK WJIH B BBICOKOTODHOH dacTu Oac-
cefiHa, KoTopas HMMeeT OOJbIUHE OTMETKH BBICOT, BBI3bIBAIOILHE H
BHIIaleHHE GOJBLIEr0 KOJHYECTBA 0CaLKOB.

YMeHbIIEHHE MHHHUMAJBHOIO CTOKA MOXKET HabJIonaThCst Laxe
[pU OAMHAKOBOH HHTEHCHBHOCTH IIMTaHUS IO JJIMHE PEKH BCJICLCTBHE
BK/IIOYEHUs B OaccedH peku OecCTOYHBIX TEDPHTODHH HJH yBenHye-
HUSI TOTEPh CTOKA Ha HCNapeHHe H MHQUAbBTpaIMIO BOAH B Oepera
H JI0XK€ PEeKH.

B HekoTOpHX pafioHax HaOJIIOfaeTcs PasaHYHAss MHTEHCHBHOCTD -
NOJ3eMHOTO NHTAHHS peK [0 WX [JuHe B pasHble Ce30HH. Ecuan
HHTEHCHBHOCTE [I0J3eMHOTO NUTAHHUS DeK B 3HAUMTEJIbHOH CTEleHH™
32BHCUT OT KJHUMaTHYeCcKUX (akTopoB (0cajKM, HCllapeHHE), TO ee
yMeHbIIeHHe 110 IJIMHe PeKy HAOMI0naeTCsl NPeUMYIIeCTBEHHO TONbKO
B Ce30H, Korga HauboJiee CHJbHO NIPOSBJSETCS BJHSIHHE 3THX (ak-
TopoB. Eciu xe B3auMojelicTBHEe DeKH C NOA3€MHBIMH BOZaMH B OC-
HOBHOM OIpefe/sieTcsl THAPOTe0JOrHUYecKHMY $AKTOpaMH, TO OLH-
HaKOBBIH XapakTep NHTaHHA coxpaHsierca B 06a ce3ona. HauGouee
VHTEHCHBHOE YMeHbUIEHHe NHUTAHUS peK B NepHOJ MHHHMAJbLHOTO
CTOKa C YBeJIHUEHHEM IJoann OaccefiHa HAOMIOLAaeTCsl Ha TeppH-
topun Mexnypeubs Kawmbl, Besno#i, Camapu Ha ETC.-u Ha pekax
CeBepHoro Kasaxcrana, B HekoTopnlx paionax Ilpubaiikanabs,
a TaKKe Ha BOCTOYHBIX ck/ioHaxXx xpebra Cuxors-Anuup (6acceiin
p. Yecypu) u B 10KHOf yacTH KaMyaTKH B JIETHE-OCEHHHY CE30H.
Bospinoe 3nHayeHWe B yBeJHYEHHH HHTEHCHBHOCTH NHUTAHHS B Bep-
XOBbAX peK uMeloT ocajxku. [losTomy, Hampumep, Ha pekax Kopsak-
cko-Kamuarckoli o6sactu HabsiofaeTcs yMeHbllIeHe HHTEHCHBHOCTH
NHTAaHWud N0 JJUHe PeKH, TaK Kak 3jech HanOoJee OGBOAHEHBI aTMO-
cepHBIMH OCajiKaMH BO3BLILUEHHBIE YacTH BOXOCOOPOB. B smmuwmit
Ce30H YMeHBIIeHHIO CTOKa B 3HAUHMTEJbHOH CTeleHH CIOCOOCTBYET
o0pa3oBaHue Hajlelell B pyciax M Ha Bogocbopax pek. Hapacranue
BE&JHYHHB MHHMMAaJbHOTO CTOKa MOJKET OTCTaBaThb OT CTENEeHH
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“YBETMUCHUS TIOMAAM Gaccefiia TakKke ¥ 3a CUET YBEJAMYEHHS MJIO-
maau. 600t B GaccellHe, OTPUIIATEJNBHO BJHAIONINX Ha BEJHYHHY
MHHEMAaJbHOIO CTOKa, 4TO HAOMIONAeTcs, HalpuMep, Ha 3amajfHo-
Cnbupckoit HEBMEHHOCTH.

-N3noxenunlit METOM pacqua MHHHMAJBHOI'O CTOKa HO3BOJIH€T
[OJYy4aTh JaHHBIE, He TPOU3BOIA [OJMEBHIX paboT, ¢ 3aTpaTOd MHUHH-
MaJIbHOTO KOJIHYeCTBa CpeiacTB U BpeMeHu. KoHeYHO, OH elle He
ABJISIETCST TOCTATOYHO COBEpIIeHHBIM, YTOOLI a0COJIOTHO HCKJIIOUUTD
HOTPeOHOCTh B TIPOBElNEHHH IIOJIEBEIX PaboT NpPH NPOEKTHDPOBAHHU
0CO0EHHO BasKHHIX OOBEKTOB, HO MO3BOJAET B IIOJABJAIOIIEM UYHCIE
cJyYaes CYJUTh ¢ JOCTATOUHOH CTelleHbI0 HaleKHOCTH O BO3MOXKHBIX
BeJUYHHAX 3a60pa BOJIBl M3 PEK. B IE€PUOJ MHHUMAJBHOTO CTOKa.
Ilpepsiaraembii MeTOJ pacueTa MHHHMAJ/JIbHOTO CTOKAa MOXKeT AaTh
3HAUMTEIBHYIO SKOHOMHUIO CPEJCTB KaK 3a CUeT YCKOpPEHHs INpolecca
TOJIydeHHs] HeOOXOAHUMEBIX CTOKOBBIX HaHHBIX, TdK M 3a CHeT IIOBHI-
IIeHHS HAXEeXHOCTH KAHHBIX [0 CPABHEHHMIO. € CYIIECTBYIOIIHMHU Me-

~TOLAMH, WYTO MOLTBEPMKIAETCH  TOUHQCTBIO DACUCTOB IO DA3HBIM
" METOLaM: -

Tak, manGosee yacTo NpUMeEHsieMbie B IIPAKTHKE [IPOEKTHPOBAHUA
metonel H. JI. Anronosa,” M. D. IlleBenera, b. B. IlonsikoBa nus
pacuera MHHHMAaJbHOTO MECSYHOIO CTOKAa MaJblX peK JaloT Cpe-
HIOIO OIIHOKY 118 GOJbIIHHCTBA pek oF 30 1o +400Y% npu makcu-
ManbHo#l oiibke B 4—b5.pa3 Gouspuie. [IpousBenenusie mis 1500
OYHKTOB . pacyeThl MO MNpPe/JJOXKeHHON MeTOIHKe HaJd CpeAHIon
omHu6Ky -+ 15—209% npu maxcumasnpaot =50—90%. Takum obpa-
. 30M, IpEMeHsSeMble IO HACTOSIIero BpeMeH# GOPMYJB 14 pacuera
MIHHMaJIbHOT'O MECAYHOIO CTOKa MaJblX. peK, KaK IIPaBUJO, 3aBbl:
HIaloOT €T0 BEIMUMHY B 2-—3 pasa u OoJblle, 6CO0CHHO Ha peKax
cnabo M3YUYEHHBIX B THMAPOJOTMYECKOM OTHOIICHHH DPaHOHOB N
B pafioHax CO CIOKHBIMU YCIOBHAMHU dbopMHpPOBAHUI MHHAMAJbHOTO
croka.  Pacuer mo mpejsaraemMoil METOAMKE IIO3BOJAET C GOJbIIEi
HAJRKHOCTBIO ONpPeNesiTh MHHUMAJbHBIE PACXOAbl BOJBL Ha MaJbIX
peKax, HIrpamliNX 3HAYUTEJBHYIO DOJb B Hapo/:LHOM X0351CTBE,
OC06€H‘HO 'B'BOJIOCHA0K eHUH.



YACTbDH III | .
NOASEMHOE MUTAHUE PEK CCCP
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Tarasa 7

YCJIOBHUS ®OPMUPOBAHHSI MOJA3EMHOIO MUTAHHUS
PEK CCCP

3agonoMepHOCTH GOPMHUPOBAHUSA MOA3EMHOIO CTOKA KaK OJLHOIO:
U3 BaXXKHeHIHX 3BeHbeB O0lero BOAHOro GajaHca CyLIH OIpeless-:
IOTCSl CJIOKHBIM . KOMILJIEKCOM HPHPOAHBIX (DaKTOPOB — reosoruye-
CKHX, THIPOTEONIOTHUECKUX, IeOMOP(ONOrHYecKHX, KAHMAaTHYECKHX,
THIPOJNIOTHYECKHX M JAp. DB 3aBUCHMOCTH OT DAasjJHYHOTO coue-
TaHus MeHCTBHH 3THX (GAKTOPOB B pasjHUHHIX (hHU3HKO-reorpaduue-
CKHX YCJOBHSIX -CTeIIeHb BO3NEHCTBUS UX Ha NOJA3E€MHBLIH CTOK MOXKET
‘M3MeHSITbCSI, ¥ BBISIBJIEHWE 3HAYEHUs OTACJbHLIX (aKTOPOB . Ipel-
ctaBiser coboil cioXkHy0 3agauy. KoMmmiekcHoe u3ydyeHHe BAHAHHA
Bcex (paKTOPOB B X CJOXKHOH B3aUMOCBA3H W B3aHUMOJEHCTBUHU NPH-
MEHUTEJNbHO K KOHKPETHLIM MPUPOIHBIM YCJIOBHAM MO3BOJSET OIpe-:
JeJMUTh POJb OTHENBbHBEIX (akTOpoB B (POPMHUPOBAHHH IOJ3EMHOTrO:
CTOKA ¥ BBHIENWTDb TJIaBHBle M3 HUX, ONpelessdiolnine oblife 3aKOHO-
MEpPHOCTH SABJEHHH.

Ilpu nsyuenun' ocoGeHHOCTEH q)opMHpOBaHHﬂ HO,ZISQMHOFG): RHMTA-
HMS peK Ha OGHIMpHOH TepPUTOPHH Hallell CTpaHbl GOJBUIOE 3HAUE-
HUe yMeeT IPAaBUABHBIHA yyeT O06UIMX (PU3UKO-TeorpadUuecKux yciao-
BHi, Ha (OHe KOTOPBIX IPOUCXOJUT MOA3EMHBII CTOK B peru. Ilpu
pETHOHAJBHON OIEHKE IIOJ3€MHOTO MUTAHHS PEeK NPaKTHYECKH . He-
BO3MOIKHO OMHUCATh BCe NPUPOLHBIE OCOOEHHOCTH €ro pasBUTUA B OT-.
NeNbHBIX peuHHX GacceliHax. Ho nanbHefinlee pasBuTHe HCCAENOBA-
HHUJl TIOJI3eMHOT0 CTOKA B PeKd HA OCHOBE YCTAHOBJEHMS OOMIMX 34-.
KoOHOMepHocTell GOpMHPOBaHUsi 3TOr0 MHOroo0pasHOro mpouecca
B NePBYIO ouepelb MOJKHO 6a3UpOBaThCH Ha BBLIABJIEHHHM OCHOBHBIX
ero OCoOEHHOCTEH B XapaKTepHBIX NMPHPOIHBIX YCIOBHSX. B mepByIo
oyepelb 3TO OTHOCHTCS K OCOBGEHHOCTAM KJAHMaTa M OOIIUX CTPYK-
TYPHO-THAPOJIOTHYECKHX YCJIOBHH (HOPMHDOBAHUS PEKHMA NOI3EM-
HBIX BOJ U CTOKA HX B PEKH.
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IMosromy HuXKe NpUBOAATCA JaHHbie 0 3/JeMEHTaxX BOZHOro Ga-
JaHCa TEPPUTOPHUH CTPaAHbL KAaK XapPaKTEPHCTHKE KIHMATHIECKUX
U THAPOJOTHYECKHX (AKTOpPOB (OPMHPOBaHUSA pEXHUMa DPEUHOro
CTOKa M TNOJ3EMHBIX- BOJ, CTPYKTYPHO-THAPOJIOTO-THAPOreOJOTHYe-
CKOe paHoHHpOBaHHE, B KOTOPOM, B O0Liell (opMe HAXOAAT Bbipare-

HHe OOGIIHe 3aKOHOMEPHOCTH BJHAHHMA HA HON3EMHBIH CTOK IEOJIOTH-
YeCKHX, TeOMOP(hONOrHiIeCcKHX H THAPOJOTHUIECKHX (BAKTOPOB, a Tak-
JKe CTPYKTYPHO-TEKTOHHYeCKHe OCOOSHHOCTH CTPOEHHS TEPPHUTOPUU

.~ T'naBHoli 0cOGEHHOCTBIO KJIMMAaTHUECKHX VCJIOBHE W pacmpeje-
JIeHHs! 3JIeMEHTOB BOJAHOTO Oa/jaHca Ha OOIIMPHBIX MPOCTPAHCTBAX
Coserckoro Cowsa sABasercs ux obliee 30HaJIbHOE H3MEHEHHe C ce-
Bepa Ha 10T, B COOTBETCTBHH C 3aKOHAMH reorpa(pnquKOH 30HaJb-
HOCTH.

IIpH oueHxe BAMAHHA KJIHMATHYECKHX (AKTOPOB Ha IIOA3EeMHbIL
CTOK HpPEXIE BCEro BHLAEHSIOTCS aTMOChEpPHDbIe 0CalkKu W HCIapeHHe,
B 3HAYUTEJNBHOR Mepe Ompejensiiolllie NUTAHHe NOM3EMHBIX BOL U
Ho3TOMY HamboJee JMeHCTBEHHO OKA3LIBAIOIINE BJMSIHHE Ha 0OCOGEH-
HOCTH €ro (hOpMHUPOBaHUs. B TO Ke BpeMsi 3TH JEMEHTBl BMeECTe
C. PEYHBIM CTOKOM IPENCTABJASIOT COG0W OCHOBHBIE COCTABJSIOLIHE
BOJHOTO BajtaHca TePPUTOPHH H CJIYKAT OCHOBOH JJISl ONpPENEeJNEHHsT
POJII ECTECTBEHHBIX PECYPCOB IIOJ3€MHBIX BOX B BOXHOM OCajaHce
CCCP. ;

AtMocdepHble OCaIKH, COCTAB/ISIOIIHE MPHXOLHYIO 4acTh BOJ-
poro GaJjiaHca, SIBJASIIOTCS OCHOBHBIM HCTOUHHMKOM TMUTAHHSA [OJ3EM-
BBIX Box. CpeqHeMHOrOJeTHHE 3HAYEHHST aTMOC(HEPHDBIX OCAIKOB H HX
pacnpeenenne MO TEPPHTOPHH CTPAHBI XapPAKTEPH3YIOTCA KapToH
H30MHHUA ocankos ! (puc. 48).

Kak BupHo 13 kapThl, obIias 3aKOHOMEPHOCT pacnpeneaeHust
aTMOC(HEPHBIX OCAaJKOB ONpPeNesieTcs MECTONOJNOXKEeHHeM JaHHOro
pafioHa TI0 OTHOLIEHHIO K MODCKOMY MOOepeXKbio, OTKYAa IMOCTYIAIoT
BJaXKHbIe MAacChl BO31yXa, W BO MHOTHX CJIYyYasix CBSI3aHa C yBe-
JINYEHHEM OCaJ[KOB, OGYC/IOBJEHHBIM BAHSIHIEM pedbeda.

. YBenwueHHe OCANKOB Ha BO3BLIUIEHHOCTSIX pPABHMH M B ropax,
ONpeNeNaeMoe BAHSHUEM penbedad HA NUPKYJIANUIO arMocdephl,
B COOTBETCTBHH € OCHOBHEIM - HampaBJieHHEM I[MKJIOHOB XapKaTepH-
3yeTcst CAENYIOIMMH 3aKOHOMEDHOCTAMY: B Ipenenax Pyccxodn
IJIMTHL VBEJIHUEHHe OCAJKOB HabJI0faeTcss Ha 3amaJHBIX CKJIOHAX
BO3BHIIIEHHOCTEH, Ha ¥Ypane-—Ha 3anafiHoM ckiaoHe, B Cpenuei
Asvu—Ha samafHBHIX ¥ IOro-3alafHbIX - CKJAOHAX, Ha Aurae u

1 CxeMaTmyecKasi KapTa CPEHEro roL0BOIo CJIOI OCaiKoB cocrasiena B I'TH
Ha *OCHOBE pacuera HOpPMBI OCAJKOB C  yyeToM AH(depeHIHPOBaHHBIX NONPABOK
H4 HEMOJIHBIH yYeT OCajKOB 43-32 BJIWSHHA Berpa  (BLIAYBaHHE OCAIKOB, OCOGEHHO
BHIIAAIOIMX B BUJIE CHEra) ¥ Ha NOTEPH OCaiKOB BCJEICTBHE CMAYHBAHHA BEIpa
npu6opa H HCHApPeHHs W3 HEro, ¢ MCnoJb3opaHueM Kaprh ocankos I'TO uspanus
1960 T. (BOILHbIe pecypesl u BozimH - GasaHc repputopuu Comerckoro Comwasa,
1967).
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Puc. 48. Cxemaruueckasi KapTa CpelHero TOAGBOro XoJuuecTsa aTmoctepHbix ocankos Ha teppuropun CCCP, B MM

(mo A. IT. Boukosy).



CasiHax — Ha 3alajHBIX U CeBepo-3ananubx, Ha laapHem Bocroxe —
Ha BOCTOUHBIX H I0T0-BOCTOYHBIX. .

Hcnapenne ¢ mOBEpXHOCTH PeuHBIX GaccefiHOB ABJSETCS OCHOB-
HOH PacXOJHOH YacTblO UX BOJAHOro 0anadnca. B To xke BpeMmsa ucma-
peHre OKa3bBaeT CYUIeCTBEHHOe BO3XeHcTBUe Ha (opMuEpOBaHUE
€CTECTBEHHBIX PeCYpPCOB [TOL3eMHBIX BOJ H HA PEKHM IDYHTOBBIX BOJ
B LeJOM. B mepByio ouepeip 3TO ONpejessieTcs -TeM, UTO HPH HH-
GunpTpaluu aTMoc(pepHLIX OCafKOB B pe3yJbTaTe HCHapeHus mnpo-
HCXOIHT pe3Koe H3MeHeHWe BeJIMUHWHBL MUTAHHS TPYHTOBHIX BOL.
OnHOBPEMEHHO C 3THM MNPOLECC WCHAPEHHS B 30HE aspanuud Ipu
HerJyOOKOM 3ajeraHuu MPYHTOBBIX BOJ MOIKET NPHBOJHTH K YMEHb-
WIeHHIO MX 3allacoB, TeM CaMbIM CHUXKAs eCTeCTBEHHble pecypchbl
NOJI3EMHBIX BOJL.

Kapra cyMMapHOro HCIIapEHHs € MOBEPXHOCTH CYLIH, COCTaBJIEH-
nas B 'T'U, npexcrapiesa Ha puc. 49.

- Anayin3 3aKOHOMEPHOCTH pachpeleNeHus CyMMapHOro HCIape-
HUSI [IOKA3blBAeT, YTO B H3MeHEHHH ero BEeJHYHH II0 TepPUTOPUU
CCCP spko BbipaxeHBl 4epThl reorpaduueckodl 30HAJBHOCTH, OT-
pakalmllHe TaKyio 2XKe 3aKOHOMEDHOCTb paiMaldOHHOro OajaHca.

Hpe,[LCTaBJIeHHaH KapTa HaTJsJHO [T0Ka3biBaeT XOPOIIO H3BECT-
HBIIT (DAKT CPABHUTEJNBHO OJH3KHX 3HAUEHHI BeJUUUH HUCHAaPeHUs TO
nofepexnio ceBepubix Mopelt 0 B Cpenueft Asuu (150 mm) mnpu 3Ha-
UHTeNLHOM pas3/HuYMM 31ech KojnuecTB ocankos (300—400 u-150—
200 MM - cooTBeTcTBeHHO). Ecau Ha ceBepe (akTopoM, 0OYCJOBIU-
BAIOILUM  HHM3KOE HCIIapEHHe, SIBJASETCS HELOCTATOK Tersa, TO Ha
I0Te |HH3KOE HCIapeHyue Oonpejensercs MaJjbiM KOJHUECTBOM aTMO-
cepHBIX 0CagKOB NPU GOMBIINX TOTEHLIHANAX BO3MOMKHOTO. HCllape-

HUS B 3aBHCHMOCTH OT paiuallHoHHOTro GajaHca. ~
' B ouenke posyu €CTECTBEHHLIX PECYPCOB IOJA3EMHBIX BOJ KaK OJ-
. HOTO H3. CaMOCTOSITE/IbHBIX HCTOYHHKOB BOJHBIX PECYPCOB HMEIOT
GOJIBIIOE 3HAUEHHE JAHHBIE 06 o61ueM PEYHOM CTOKE KaK 3JIeMeHTe
BOJHOTO Bajanca.

OcHopo# reHepaJIHSOBaHHOI/I XapaKTEePUCTUKY pacipejeseHus o6-
mero peyHoro croka. Ha tepputopuu CCCP MOXeT COyXHThb KapTa
cpennero roxoBoro croxa pek CCCP (B MM cjos), cocTaBieHHas
B I'TU ‘(puc. 50). ‘

Pacnpenenenue peunoro croxka Ha teppuropuu CCCP B obuux
gepTax oTpaxKaer reorpaduyeckylo 30HAABHOCTH B BEPTHKANBHYIO
MOSICHOCTh, UTO TOBOPUT 00 ONpeeNdiouleM BAUSHUM Ha .ero dop-
MHpPOBaHHEe KIHMAaTHUCCKUX (PaKTOPOB.

Ilpu cpennesr BenuuuHe ctoka ans Bcedt Teppuropun CCCP, pas-
Ho# 105 MM, aMINUTyda H3MeHeHUs CpPENHEro CTOKa COCTaBjser
oxoso 3150 MM, a ofiue pecypcsl cToka gocruraioT 4384 km® B roj.

B ocnosy panionuposanus reppuropun CCCP mo ycaoBusaMm dop-
MUPOBAHHS MOA3EMHOI'0 CTOKA, IPUHSITOTO NMPY PErHOHAJIBHOMN OlleHKe
H. COCTaBJIEHHH KapT OCHOBHBIX NapaMeTpoB TMOA3eMHOIO- CTOKa,
MOJIOXKEH  CTPYKTYPHO-THAPOJOrO-THAPOTEONOTHUECKHH — TPUHITHIL,
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Puc. 49. Kapra cpenHero rofosoro cjost uenapenns na treppuropun CCCP, B mm (no A. IT. Boukosy).
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T03BOJISIIONINE OTPA3UTh OCHOBHBEIE 3aKOHOMEpPHOCTH (HOpMHPOBAHUS
MOA3EMHOTO CTOKa M BOJHOro OajaHca c yquOM BJAUSHHUA Ha HHUX
OCHOBHBIX TIPUPOAHBIX hakTopoB (puc. 51) L

HauGosnee -o6iye peruoHanbHble 3aKOHOMEPHOCTH paclpejesie-
HUs. ¥ (HOPMHPOBAHHSI HOJ3EMHOro cToKa st teppuTopuu CoBert-
ckoro Colo3a B IEPBYIO Ouepellb ONPEAENHIOTCS €€ CTPYKTYPHLIMU
ocobeHHOCTAMH. [ToaTOMYy Haubosee KOHTPACTHbIE OCOBEHHOCTH pac-
npefesneHusi, IMHAMHKH H DeXHMa IOJ3eMHOTO CTOKa MOXKHO BBHI-
SIBUTb IIPH "CPABHEHUH YCJOBHE €ro (GOPMHPOBAHHS AJIS OCHOBHBIX
FeOCTPYKTYPHBIX IIOApa3feNeHuil TeppHTOPHU — Ha rmaT(popMax i
B TOPHOCK/MAAUaTBIX 06/1aCTaX.

B cooTBeTCTBHH C pas3/JqHYHEM YCJOBHH cpopMHpOBaHHﬂ nojseM-
HOTO CTOKa B mpefenax miatdopM BbAeASI0TCH HauOOjee KpymHbie
eIHHUIBl PABOHHPOBAHHS — Meraperdousl IJMT, CKJajyaThle yH-
HAMEHTHl KOTOPBIX - [IEPEKPHITHl YeXJOM HENUCIOLHPOBAHHBIX HJIK
¢j1a6o - AMCAOUUPOBAHHBEIX [OPOJ, K MEraperdoHbl IMMTOB — oOHA-
JKEHHBLIX BHICTYIIOB KPHCTAJNIHYECKOTO (GyHAaAMEHTa NIaThOpM.

MerapermoHbl NJIHT NPELCTABJISIOT COO0H B I'HAPOre0JOrndecKkoM
OTHOLIEHUH CHUCTEMBl KPYIHBIX apTe3HaHCKHUX -OacceffHOB miaaTdop-
MEHHOTO THIId, B KOTOPHIX IIMPOKOE pacHpocTpaHeHHe IOJydYaioT
[J1aCTOBbIE, TIOPOBO-IIIACTOBBIE H TPEIIHHHO-N1aCTOBBIE BOABI

3HauuTeNbHAS MOLIHOCTH OCAJOYHOH TONIIH MEerapersoHOB IJINT
00yCAOBINBAET BO3MOMKHOCTb Pas3BHTHS INOJ3EMHOTO CTOKAa B Tpex.
OCHOBHBIX BEPTHKAJBHBIX 30HaX (spycax).

B BepxHHX CJI0SIX 3TOH TOJIIH HOJYy4aeT pasﬁmue 30Ha (apyc)
HHTEHCHBHOTO MNOA3E€MHOTIO CTOKa, (DOPMHDYIOLIErOCsT
NOJ, IPEeHHPYIOIHM BO3LEHCTBUEM NPEUMYIIECTBEHHO MECTHO# THI-
porpaduueckoir cetd u osep. Ilo moGepexbaM Mopeil pasrpyska
NOJA3E€MHbIX BOJ B 30HE HHTEHCHBHOTO CTOKa MOXKET UACTHYHO MPO-
HUCXOJHUTH HEMOCPEeJCTBEHHO B MOPS, a B APUAHBIX W IOJYAPHIHBIX
0o6JacTaX cTpaHpl Ha GopMupOBaHHe CTOKA B 3TOH 30HE OKas3biBaeT
BJHSIHHE Dacxoi MOA3EMHBIX BOA B O€CCTOYHEIX BIAAMHAX, CBA3aH-
HBIA ¢ MHTEHCUBHBIM HCHAPECHUEM,

[Top3eMHBbliT CTOK 3TON 30HBE], KaK NPaBHJIO, HMEET JOKaJbHBIHA
xapakrep Hu 6Jarogapss OTHOCHTEJIBHO BBICOKOH CBSI3H MOA3E€MHBIX
BOJ C aTMOC(epHLIMH H NOBEPXHOCTHBIMH BOJAMH HaXOLMTCS TOJ
BO3JEHCTBUEM CE30HHBIX H3MEHEHHU THAPOMETEOPOJIOTHUeCKUX (ak-
TOpoB. BausiHMe MecTHBIX 0a3uCOB [peHUPOBAHHMS Ha TOJ3EMHLIE
BOJABl 30Hbl MHTEHCHBHOIO CTOKa ONpPEAENsieT ero OO0JbLIYI0 POJNb
B (GOPMHUPOBAHHUM NOJ3EMHOI COCTaBJAIOLIEe BoaHoro 6anaunca peu-
HBIX 6acCeHHOB.

! Tlpuununsl paifoHupoBanus reppuropun CCCP mo yeaoBusM GOpMHpPOBaHHST
nojiseMHOro croka paspatoranbl 5. M. Kynenussin, H. A. Mapuuossim, O. B. ITo-
noBeIM u JI. C. Cokonosbim. Ilpakrtuueckas paGora no paHOHHPOBAHMIO BHINOJ-
nena U, ©. Ounemnn u B. I1. KanyXuuKoBO#l IPH yYaCTHH BCeX PAHOHHBIX THADPO-
reoJIOTOB M TuapoJsoros. [lolHoe onHcaHHe NPHHNUNOB palOHHPOBAHMS JAHO
8 moHorpaduu mojn pepakuueii B. M. Kyneauna [42].
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BO3MOXKHOCTH (POpMUPOBAHUS NEPEXOAAIIUX U3 TOZA B roi 60Jb-
INUX 3a0acoB NOA3eMHBIX BOX .

Cpoku BO30CHOBJEHHA TOA3EMHBIX BOJ 30HBl 3aMEIJIEHHOIO
CTOKa MOTYT H3MEHSITBCS OT COTEH O Thicsiy Jer. [To xummnueckomy
COCTABY INOJI3€MHBIE. BOJIBI OTHOCATCS K CMELIAHHBIM BOJAM THAPO-
KapOOHATHOTO, CY/Nb(ATHOTO U XJOPHIHOTO KJIAcCOB, TO CTemeHH
MUHepaJau3alui ABJISIOTCS IIPECHBIMU U COJOHOBATBIMH.

30Ha (Apyc) BeecbMa 3aMeOJEHHOTO MOA3€MHOTO
CTOXKa, 3aHuMamlas Haubonee ray6oKue CIOU 0CafOUHON TOMIY,

ompejiesisieTcst APEHHUPYIOLIMM BO3AEHCTBHEM TIJYyBOKHX “PA3J0OMOB
3eMHOII KODHl; LHOMHPOBBIX CTPYKTYD COJSHBIX KYNOJOB, ApeHUPYIO-
IIUM BJHSIHHEM IVIYOOKMX YYACTKOB MOPCKHX H OKEAaHHUECKMX BIIA-
nuH. TlogseMHBIE CTOK HMeeT DErHOHAJbLHBIN XapakTep B Ipejesax
Gombmnx yuacTKos- miaTdopM. Ha dopmuposanune noaseMnoro croka
B 3TOfl 30He BAMAHHE KIHMATHYECKHX (DAKTOPOB NPAKTHYECKH HE
. ckasbBaetcs. CpoKHd BO3GGHOBJIECHHS BOJ 30HBI M3MEPSIOTCS JIECST-
'KaM4, COTHSIMH, TBEICAYaMHU ¥ MHJIIHOHAMH JieT. [lof3eMHEIE BOAHI
3l€Ch HMEIOT BBICOKYIO CTeNEHb KOHLEHTPAIMH COJIelf W IpPeNCTaB-
JISIIOT cO0O# COJIeHble BOALI H PacCoJbl IPEHMYINeCTBEHHO XJOPHUA-
HOr'0 COCTaBa. '

Ha tepputopuu ETC Bhigenstores meraperuonst Pycckoi u Cxug-
ckofl maur, Ha ATC — 3anaznno- CH6HpCKOH CH6HpCK0H u Typrafi-
CKOM TLIHUT. ‘

MeraperdoHel LIUTOB NPEACTABIAIOT COGOH THMHUHELE Gaccefinnl
TPEHIMHHBIX U TPeUIHHHO-TPYHTOBLIX BOJ B 30HE BLIBETPHUBAHUS H
TPEIMHHO-KUIbHBIX BOJ MO 30HAM Pas3jioMOB. MeraperioHul IMIUTOR,

‘B OTJIHYHE OT IJIHT, XapaKTEePU3YIOTCA Pa3BHUTHEM TOJIbKO BEpXHeH
30HBl MHTEHCHBHOI'O TOJI3€MHOIO CTOKa, popMupyolleficss mox npe-
HHPYIOIIUM BO3AEHCTBUEM MeCTHOH. THApPOTpadHUecKoil CeTH H
B MeHbHIeH Mepe 30H TEeKTOHHUECKHX Hapymeuuil. JloxasnpHBI Xa-
paxTep pasBHUTHA INOJ3EMHOI0 CTOKA B OTHOCHTENBHO HeOOJBITHX
Haccelinax — 6/I0KaxX, APEHUPYEMBIX PyCJaMH OCHOBHBIX pek, pas-
BUTHIX B TpaHulax LIHTOB, Kak NpaBHJo0, ofeclieuuBaeT 3aMKHYTHIH
' BOJHBIH GaJiaHC OTIEJbHBIX peuHbiX GacceilHoB. PopMUPOBAHUE RO~
3eMHOr0O CTOKAa B IIpefesax IIMTOB TECHO CBSI3aHO C OTHOCHTEIBHO
HHTEHCHBHBIM BO3JefCTBHEM THAPOMETEOPOJOTHUECKHX (DAKTOPOB U
JOBOJBHO BHICOKOH peakliMeil MOA3E€MHBIX BOJ Ha HX H3MEHEHHWs.
OcCHOBHBIM, BeRYIIUM (GAaKTOPOM B STHX YCJIOBHSX B IEPBVIO OUEpenb
ABASAIOTCA aTMOcthepHble 0Ca KH. '

Cpoxru BO30GHOBJIEHHS IOL3EMHBIX BOJ 3[eCh 0oJee TPOJLOJIKH-
Te/bHBIe, 4eM B 30He HHTEHCHBHOI'O NOJ3E€MHOro croxa mauT. Ilo xu-
MHUYECKOMY COCTaBY IpeobaagaloT HpecHble BOIbl CHAPOKapOOHAT-
HOTO Knacca, ,

B npemenax ETC Brineasiiorcsi - Meraperdoubl DBaaTHHACKOTO -H
Ykpaunckoro mutos, Ha ATC — Ana6apckoro u AsiiaHcKoro HIUTOB,

MeraperdoHpl TOPHOCKJIAZYATBHIX oO6JacTeil xapaKTepUsylOTCs
TPEUMYINECTBEHHBIM pacnpocTpaHeHneM §acCeiHOB TPELUHHBIX, Tpe-

184



LUHHO-IITACTOBBIX, TPEIIHHHO-KAPCTOBBIX U TPEIMHHO-JKHIbHBIX BOL,
a Tak¥ke MaJjblX apre3uaHcKHUx OaccedHOB Me}KI‘OprIX BITafiUH,
HMEIOLIHX NOAUYHHEHHOe 3HAUeHHe,

B ropHockiagyaThix 06JacTAX NPEUMYILECTBEHHOE pacnpocTpa-
HEeHHEe TOJy4yaeT BEPXHss 30Ha HHTEHCHBHOIO TMOJA3EMHOTO CTOKA.
JlokanbHBIH XapaKTep pasBHTUS MNOA3EMHOTO CTOKA, OTHOCHTEJIbHO He-
GoJplive pa3Mepbl HOX3eMHBIX BOLOCGOPOB U HMHTEHCHBHO pa3BHTas
rufporpaduyeckas ceTb 3THX o6JacTell onpenesasioT GOABLIYIO AH-
HaMHUYHOCTb [IOJA3EMHOrO CTOKa ¥ HeGOJbIIHE CPOKH BO30GHOBJEHUA
TOA3eMHBLIX Bod. B Boxsom Ganance peynnx GacceflHOB 3THX Mera-
DETHOHOB MOXKET HMeTh 3HayeHHe BOZOOOMEH MeXLy Y4acTKaMu
MOJ3EMHBIX BOAOCGOPOB, PaClOJOXKEHHBX B TOPHBIX M NPEArOpHbIX
pahionax. B apresuanckux GaccefHaX MeXKTOPHBIX BNajuH BO MHO-
I'uX caydasix MOJYyYaloT pPa3BUTHE BCe TPHM BEPTHKAJNbHbIE 30HBI HOL-
3eMHOTO CTOKA PAa3/HYHON WHTEHCUBHOCTH. B NMHTAaHHM MOA3EMHBIX
BOJ TaKHX apTe3HaHCKuX 0acceHHOB MMeeT 3HAa4YeHHe TPaH3HUTHBIIL
MO/I3eMHBIH CTOK M3 peuyHbIX 6accefHOB TOpPHbIX PaHOHOB; UTO NOJI-
J)KHO YYMThIBAThCS NpPU BOAHOOAMAHCOBLIX pacueTax W ompeleleHur
POJIM NMOA3EMHBIX BOJ B (OPMUPOBAHWUH BOJHBIX DECYPCOB MEXIOp-
HBEIX BHaJKH.

K kateropuu 'MEraperdoHoB. TOPHOCKJIANYaThix 06jacTell OTHO-
catcsi Ha ETC merapernonn Kapnatcko-KpbiMcko-Kapkasckoit
Ypanabckofi TopHOCKAangdaTeiXx obsacrel, TumanckKoro xpsaxa, [Ho-
Henkoro xkpsixka; Ha ATC — meraperuonsl TaliMBIpCKO# CRAAAYATON
obsactn, EHnmucefickoro xpsxa, BepxosiHo-UykoTckoii, - Kopsikcko-
KamuaTtckoi#t, Caxanunckoi, Konergarckoit, [Tamupcko#, JLxxyHrapo-
TsHbIIAHCKOH, LIeHTpaJIbHo Kasaxcraucko#i, CasHo-Anrafickofi rop-
HockJajguaThlx obgacrell, balikaabcko#i ckaaguyaroil obaactu u Cu-
X0T3-AJIHHBCKON TOpPHOCKAAZYaTOH 06/IaCTH.

Takum o6pasom, yxKe caMO PacClOJNOKEHHE ONpeLeseHHOro paf-
OHA CTPaKbl B Npejesax TOTO WJIH UHOTQ IeOCTPYKTYPHOTO 3JeMeuTa
€e TEePPUTOPHH NO3BOJsIET ONpPENeNHTL OOLMe OCOGEHHOCTH (popMH—
pOBaHHsl W DEXUMa MOA3EMHOrO CTOKa B IPaHMIAaX 3TOr0 pailoHa.
. YcTaHOBJIEHHAsi B THAPOTreOJOrHH TecHas CBA3b 0cOOeHHOCTEH
(QOPMAPOBAHHS MOA3EMHOTO CTOKA ¢ OPOrpaduyecKHMH S1EMEHTaMI
3eMHOU NMOBEPXHOCTH, a TaK¥kKe NPHYPOUEHHOCTb 0acCeiHOB MOJ3eM-
HOTO CTOKAa 30Hbl MHTEHCHBHOTO BOZOOOMEHa K onpejeneHHbiM Oac-
ceffHaM pek, pycJa KOTOPBIX ONpeNessioT 6as3uc JApeHHPOBaHUS HOJ-
3€MHBIX BOJI 3TOH 30HEI, MO3BOJSAIOT MPH PETHOHAJBLHOM HCCJIEN0Ba-
HHH I0J3€MHOT0 CTOK& HCNOJb30BaTh oporpaduyeckuii NPUHIHI
pa#iOHUPOBAHHSA TEPPUTOPHH MEraperdoHOB. YKa3aHHLIH IIPHHIKIT
XOPOIIOQ NOATBEPIKAAETCS PETHOHAJBHBIMU TUAPOTr€ONOTHUECKHMY HC-
C/IeJlOBAHHSIMY, PE3yNbTaThl KOTOPHIX IIOKa3biBAalOT B OYEHbL MHOTHMX
cl1ydasx COBIajeHHe TpaHHUl 00JacTell TMTaHUA apTeauaHcKux Oac-
CefiHOB ¢ COBPEMEHHBIMU OporpaduuecKUMH BOAOpPAsAeNaMH U 3aBU-
CHMOCTb OT TIOJIOKEHHS 3THX BOLOPA3/esoB 0OIIell HampaBAeHHOCTH
[IO3EMHOT'0 CTOKA K OCHOBHBIM Ga3ucaM ApeHHPOBaHHs,
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ITosToMy Amnst yueTa OCOUCHHOCTel GOPMHPOBAHHS IIOA3EMHOTO
CTOKa BHYTPH IPaHUI OOLIMPHBEIX MEraperuoHOB, BLIEICHHBIX C yye-
‘TOM T€OJIOTHYECKHX CTPYKTYD, HCIOJb3YIOTCS Oporpadpuueckue BOJO-
pasjesbl, B COOTBETCTBHH C ITOJOXKEHHEM KOTOPBHIX B IIpejejiax Mera-
PErHOHOB MOTrYT GBITh BBLIJEJEHEl PErHOHBI, oTBeYaloliue GacceiiHaM
CTOKa MOpei.

HauGosee HarasaHo ‘Le1eco06pasHOCTh TAKOTO. TOAPAa3/IeeHud
HEKOTOPBIX MeraperMoHOB MOXKHO BHIETb Ha IpuMepe. Pycckoii
mautel. Kak mo o6mum ¢usuko-reorpaduueckuM, Tak H 110 THAPO-
JUHAMHIECKHM . YCIOBHAM (HOPMHUPOBAHHUS MOA3EMHOTO CTOKA W BOJ-
Horo OaJ/JaHca apTe3HaHCKUX K OaccelHOB Ha TEppPUTOPUH Merape-
IHOHA YEeTKO BBIAE/ISIOTCS UeTHIPE peruoHa, OTBEYaloIInXx GacceilHaM
CEBEPHbIX mopeit ETC, bBantuiickoro mops, Hepuoro u Asosckoro
MOpel, a Takxe 6acceHHy Kacnuiiekoro mMops.

Ha teppuropun CrH(CKOH IJIKTHL IO TOMY K€ NPHHIUNY BbiIe-
JieHbl pationsl GaccefiHoB UepHoro u Asosckoro mopeir (CremHoil
Kpoim u 3anannoe ITpenkaskasbe) u Gaccefina Kacmuiickoro mopsi
(Boctounoe Ilpenkaskasbe). B mpemenax Kopsxcko-Kamuarckoil u
Caxa/HHCKOH TrOpHOCKJIamYaThiXx ofJjacTell COOTBETCTBEHHO BHIJe-
JISTIOTCST pervon Gaccefinos bepunrora u OXoTcKoro Mopeill U peruoH
Baccefina OxoTckoro mMmops u TaTapcKoro mpoJausa.

~Bosee npo6HOI TaKCOHOMHUECKOH -€IHHHIEH paccMaTpPHBAEMOrO
PalloOHUPOBAHUS ABJSAETCS pPaHOH, TPaHHIbLl KOTOPOTIO B 3aBHCUMOCTH
OT pasJHYHOTO COYETAHHS MPHPOLHBLIX YCJIOBHI ¥ THAPOTEOJOrHYe-
CKUX 0CcOOEHHOCTEH TeppUTOPHHM MOTYT B OJHOM CJydae OTpaxaTh
TPUHANEKHOCTD TEPPHTOPHH K OaccefiHy KPYNHOH pexH, B ApPY-
TOM — YYHATBEIBATb THAPOIe0JOrHYeCKHe CTPYKTYPhI BTOPOIO [IOPSAKa.

B nepsoM ciyuae BBIIeJIEHHE pafOHA CBSA3aHO C OCOOGHHOCTSIMH
(bopMupoBaHus BojHOro GanmaHca OGaccefiHa KpPYNMHOH PEKH C OIpe-
JIeNEHHEIM KOMIIJIEKCOM (DH3HUKO- reorpacpuqecxnx yeaosuit. as pe-
ruona Gacceiina cesepubix Mopeii ETC takuM 06pasoM BbiAENEHbI
pationnl: Gacceiina p. CeBepHo# JIBuHbl u Gaccefina p. [Tewops; pe-
ruon Heproro . A30BCKOro Mopefl Pycckoll mAHThl pasjenecH Ha
pationst Gaccefinog pex llpunsaru, Huenpa, Hona u Ilpuuepromop-
cku#l. B mocienHeM pafiose ¢opMHPOBAHHUE .NIOA3CMHOTO CTOKA IO
100epexkbIo OCYIIeCTBACTCA HEMOCPELCTBEHHO TOJL JPeHHPYIOLLUM
BO3zelicTBHEM UepHOTO MOps.

[To npunanmexkHOCTH K GaccefiHaM KPYNHBIX peK IIO.TepPHTOPHH
Cubupckoii- miaardopMbl BBLIeJNeHB padoHbl GaccefiHoB pex Xa-
Taury, AnaGapa, OsieHexa (B OXHOM pafioHe), Enuces u Jlemsl
B CasiHo-AsnTaficKo#i ropHOCKIanyaToil obaacTu — paiionst Gaccel-
HoB Bepxueit O6u u Bepxuero Enuces, a pas bBalikagbckoll ckian-
yaToh - obmacTi — Gaccednrl 03. Dafikan, Bepxue#t JleHBl u JieBHIX
nputokos p. lIuakmn.

Hexorophle KpymHBe DErHOHB 3aHHMAIOT OTPOMHBIE ILIOLIAH,
B rpaHUIlaX KOTOPHIX 0cOOeHHOCTH (OPMHUPOBAHHA = NOJ3€MHOTO
CTOKa CBfI3aHBl C THAPOTEOJOTHYECKUMH CTPYKTYDaMH BTOPOro IO-
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pSIfKA H pasqHydeM pexuMa MNOA3SeMHBIX BOA B apTe3HaHCKHX Gac-
cefiHax, NPUYPOUEHHBIX K 3THUM CTPYKTypaM. B sTomM oOTHOWIEHHH
SIPKUM TIPUMEPOM siBJIsieTcst peruoH Gaccefina Kacnuiickoro mops
Pycckoft nauthl, ©GOJBIIYIO UYAaCTh KOTOPOro 3aHUMaerT OaccefH
Boaru. 3peck BblgeneHbl: BepXHEBOMXKCKUN PadioH, 0XBaThIBalOUMi
B OCHOBHOM TeppuTopuio MOCKOBCKOTO apTe3MaHCKOro OacceiiHa;
Bouaro-Kamckuit paiioH, otBedawwmuit cucreMe Bojro-Kamckux ap-
TesuaHckux GaccefiHos, u [Ipukacnuiicku#l patoHn, COOTBETCTByI-OLLLI/IH
TpukacnuiickoMy apTe3anaHcKoMy Oacceliny. »

[To npuHUIKUIY BbLAEAEHUS IUAPOTEONOTHYECKHX CTPYKTYD BTOpOI‘O
MOpAAKa NpoBejieHO pafionupoBaHue TypaHCKOH IIATHL 34ECh Bhie-
-nenbl padount Typratickuit, Hyfickuii, Amynapeunckuit 1 Colpaaps-
HHCKHI, COOTBETCTBEHHO CBsi3aHHbIe ¢ rpaHuuaMu Typrafickoro npo-
ruba, Uy#ickoii BnannHel, AMyALapbuHCKOH U ChIpAapbUHCKON CHHE-
KJH3 W NPUYpPOUYEHHBIM K HHM apTe3naHCKuM OacceffHaM, a TaKke
pafion YcriopTa u MaHTHILILIAKA.

B HeKOTODBIX MerapersoHax OCHOBHBIE OCOOEHHOCTH (DOPMHPO-
BaHUfl TONA3EMHOrO CTOKA, HEOCPEACTBEHHO CBSI3AHHBIE C HAJIH4HEM
BHYTPH MeraperHoHa THAPOTEOJOTHYECKHX CTPYKTYpP BTODOTO IO-
pAIKa, MO3BOJSIIOT Pa3JejuTh ero Ha paioHbl 6e3 BblAeneHus Gac-
ceflHOB Mope#l W KPYINHHIX pek. B mnpexenax Cuxors-AnHHBCKOM
ropHockaaguaToil objgacTy Ha 3TOM TNpPUHIUNE BBbIIENEHBl TPH pail-
oHa — OaccefiiHoB Bepxuero, Cpexnero u HuxHero Amypa.

B nepsom paiioHe, 0XBaTHBAIOILEM BepXOBbs AMypa 0 CIHAHUA
pex uaku u Apryns, ¢opMHPOBaHHE NOA3EMHOIO CTOKA HPOUCXO-
[T B Tpefenax TOPHBIX MAaCCHBOB H MEJKHX BIAIHH C NPHYPOYEH-
HOM K HUM CHCTEMOW HEGONBILMX apTE3HaHCKUX 6aCCeiHOB.

Pafion Gaccefina CpensHero AMypa BKIK0UaeT B CBOH TPaHHIBI
apresdaHckue Oaccefinnl Bepxueamypckuf, -3eficko-Bypenuckuit
(B mpenenax ONHOMMEHHO# BHAAMHB), DypeuHCKuEt H CHCTEMBI rop-
HBIX xpebrop Maablit Xuural, Bypenuncknii, ycs-Axunb, JXKagTh.

Pation Gaccefina Hwuxnero AMypa 3aHUMaeT TeppPHTOPHIO, Ha
KoTOpOl Haxonsatcsad CpenHeaMypcKuit apTe3sHaHCKHE 6accefiH, DBo-
por-Uykdareipcku#t, Kusuiickuit, Ilpuxannofickuil, ¥Yauackui, Yias-
Openbckuit apresnaHckue 0acceiHbl U pyTHe, 60ojee Menxue. B rpa-
HALlAX paiioHa T[OA3eMHLIH (CTOK (OPMUpPYETCH TakxKe B Hpelenax
xpebTor CuxoT3-ANHHBCKOTO, BOCTOYHBIX OTPOrOB DYypeHHCKOro H
Ipyrux Ha mexnypeube Amypa u Tyrypa.

Takum o6pa3oM, B 3TOM MeraperHoHe OoCOGeHHOCTH (POpPMUpOBa-
HUS U PeXKHMa IOJ3EMHOTO CTOKA B NIEPBYIO OUEPElb ONPeLesIoT s
NPHYPOUEHHOCThIO TOJ3eMHBIX BOAOCOOPOB K THIPOrEOJOTHUECKHM
CTPYKTYypaM BTOPOrO MOPSIIKA.

Bo Bcex cayvasx npu BbHAEJEHHM PafiOHOB IPHMEHHUTENBHO K THJI-
POFEOJIOTHUECKHM CTPYKTYpPaM BTODOTO MOPSIAKA HAGMIOIAETCH Tec-
Hasi CBA3b CTPYKTYp ¢ BaccefiHaMH MOBEPXHOCTHOTO CTOKA, ¢ 0COGEH-
HOCTIMH TIPUPOJHBIX YCNOBHI ¥ (QOPMHUPOBAHHA BOAHOTO DEXKHMA
3THX OacceliHoB. B 3701 3aKOHOMEpDHOCTH HaXOMHT OTpPaMKEHHE
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TecHas CBsI3b YCJIOBHH (OPMHPOBAHHSA MOA3EMHOIO CTOKA C OCHOB-
HbBIMH OpOTHApOrpadHYeCKUMH OCOOEHHOCTAMH TEpPHUTOPHH, OTMe-
YeHHAs! BblIle NPH ONHUCAHUM NPHHIMIA BBIIEJICHHUS PErHOHOB.

HaxomueHHEI!l yiKe B HacTosiliee BpeMs MaTepuan Mo 3aKOHO-
MEpDHOCTAM (ODMHPOBAHUSA MNOJ3EMHOr0 CTOKA B 3aBHCHUMOCTH OT
PasIUYHBIX NPHPOIHbIX (HAKTOPOB IO3BOJSET HA OCHOBE paspabo:
TAHHBIX IPHUHIMIOB CTPYKTYPHO-THAPONOrO-THIPOre0JOrHYeCKOro
palOHUpOBAaHUA TPOHU3BOJNUTL HajbHefiliee Gojee HeTanbHOE BhiIle-
JieHne OPHPOLHbIX PalOHOB Ha TEPPHTOPUH CTPAHLI, OTAHYANLIUXCH
fojiee XapakKTEDHBIMH OCOOEHHOCTAMH. (pOPMUPOBAHKUSA  IIOA3EMHOTO
CTOKA, TPUMEHHTENbHO K OTHEeJbHBIM peyHbIM 6accefiHaM u Aaxke
K OTHEJbHBIM ero y4acTKaM. C y4eTOM BO3MOXKHOIO BJUSHUS MeCT-
HBIX (usuko-reorpaduueckux  dakropon. Ocoboe 3HaUeHUE TaKOL
JleTajbHOe pafioHHPOBaHHEe NpHOOpeTaeT NpH HPOEKTHPOBAHHH YyI-
PaBJASEMOTO BOJHOTO peKHMa OTAEJNbHBIX .peYHbIX 6acCceHHOB s
PpallioHaNLHOTO HCMONb30BAHMS BOAHBIX pecypcoB. B 3ToM ciayyae
TIPH COCTaBJEHWM BOJHOrO GajaHca 3TUX 0GacCeHHOB, JeXallero
B OCHOBE CXeMbl KOMIIJIEKCHOT'O HCIOJb30BaHUS TNPUPOAHBIX BOJA, U
paspaboTke BOAOXO3AfICTBEHHBIX OAJAHCOB OTKPHIBAIOTCS IIHPOKHE
BO3MOXKHOCTH 00Jiee LeTajbHON OLEHKH HX NMOJ3EMHOH COCTaBJSA0-
ile#l ¥ yd4eTa BO3MOXKHOTO MOA3EMHOr0O BOAOOOMeHa MEKAY OTAeNb-
HBIMH PEYHBIMH 6acceHHaMH : .

T'rasa 8

OBIIUE 3AKOHOMEPHOCTU ®OPMHUPOBAHMUH
NOJA3EMHOIO NUTAHUS PEK CCCP

1, OcoGeHHOCTH pacnpefeNeHusl MOJ3eMHOro CTOKa

BhIoJIHEHHEIE HCCNENOBAHNSA TIO PErMOHaJbHOH OlleHKe TIOL3eM-
HOTO CTOKA U COCTaBJEHHBIE KOMILIEKC KapT €ro OCHOBHBIX KOJHYE-
CTBEHHBIX mokasarenefl miasa Bcell Teppuropuu Coerckoro Corosa
TIO3BOJIHIN YCTAHOBUTD OOINHE 3aKOHOMEPHOCTH GOPMHUPOBAHUS ITOJ-
3eMHOTO CTOKa U OCOOEHHOCTH €ro paclpefesieHHs MO TEPPHTOPHU
(puc. 52). DTu 3aKOHOMEPHOCTH B o6umx yepTax CBOAATCA K Clle-

AYIOLIEMY.

Brionne ﬁ{eTKo BBIIEJISIIOTCS TPH OCHOBHBIX (PakTopa, BAMAIOIIUX

na GOpMUDOBAHHE TOA3EMHOTO CTOKAa: KJANMAT, peaped M CTPYK-
_TYPHO-THAPOJOTHIECKOE CTPOEHHE TEepPpPHUTOpHH. Bcee atn dakropsl
IEACTBYIOT B3aMMOCBS3aHHO, U BeJHUHHA MNOJ3EMHOrO CTOKa INpef-
cTaBasgeT  cofo 060OUIEHHVIO (MHTerpaJbHYIO) - KOJHYECTBEHHYIO
XapaKTEPUCTHKY BecbMa CJ0XKHOTO HPHPOAHOTO SABJEHHS, OODbeNd-
HSIOLIETO IIPOUECCH IMHTAHMS, IBHXKEHHS H J:LpeHApOBaHHs{ ox3em-
HBIX BOJ,.

Knumar npmaeT pacnpeneneHmo MOA3eMHOI0O CTOKa YepThl SPKO
BLIpasKEHHOH IIHPOTHOH 30HAJNBHOCTH, JTO. BIIOJHE 3aKOHOMEPHO,
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€CJIM yuecTb, YTO BEJMYMHA NHTAHHUS TOA3EMHBIX BOJ ONPEAENAETCT
B NEPBYIO OYepeb KOJIHYECTBOM BhINaJAIOLUX -aTMOChEpHBIX ocam-
KOB, pacmpejeneHue xotopblx za teppuropun CCCP nopunmsiercs
reorpaq)mecxon 30HaNBLHOCTH.

‘ }_BGJII/I'—II/IHbI NOA3eMHOro CTOKa Ha paBHuHHOI Teppuropuu ETC,
oTpaxkas XapaKTepHYIO /IS 3THX pPafiOHOB OGLIYIO I'€OFpahHIeCcKyIo
30HA/IBHOCTh, 3aKOHOMEPHO YMEHBIIAIOTCS C CeBepo-3alaja Ha Ioro-
BOCTOK OT 4—6 a/cexk. ¢ 1 kM2 B paBionax [lpuGantuky O mojeH
JUTPa B CTelsIX I0XKHBIX paiioHoB Poccun u Yrpauso. Koaudgectso
‘aTMOC(EpHBIX OCAAKOB YMEHDBIIAETCS B TOM IKe HalpasjIeHnH OT
700—600 no 400—300 MM B TOH, a HCIapsieMOCTh BO3pacTaer. :

Banguve wucnapeus Ha (GOPMHPOBAHHE TIOA3EMHOTO ¢foka
MOZKHO OLEHHTb CJEIYIOIIHM COINOCTaBJeHHeM. B ceBepHBIX W 10XK-
HeiX pafionax ETC, rpe Bhimamaer mpuMepHO .OJHO U TO K€ XKOJH-
yecTBo ocankos (okoso 300-—400 MM B ron), BeJHUHHA IOA3EMHOTC
CTOKa pe3Ko pasnnuaercs. Ecau Ha nofepexbe ceBepHBIX Mopel OH
XapaKTepu3yeTcs BeJIHUYHHON MOmyJast 1—3 Jj/cek. KM%, To Ha iore
3HAUEHUE €r0 YMEHBIIALTCS B AECHTKH pa3 u {oJee,

YkasaHHbple 4epThl IIMPOTHON 30HAJLHOCTH MOJ3EMHOrO CTOKA
HaXOAsAT OTpaxKeHue u Ha Teppuropun 3anapnoit Cubupu, rie ¢ ce-
Bepa Ha JOr IIOJ BJUSIHHEM TeX 2Ke IIPHYHH I[POUCXOAUT oblee -
yMeHblienue mMonyJei ot 3,0—2,5 a/cek. km? B pafione OGckol ry6u
u Enucefickoro 3aamsa o 0,5—0,3 a/cex. km? B CeBeprom Kaszax-
crane, bapa6unckoit 1 KysayHnnucko#l cremnsx.

B pacrnpemeseHuu TOA3€MHOTO CTOKa MO TePPUTOPHH BocTouyHOR
Cubnpy Tak’Ke CKasblBAETCS 3HAUUTEJbHOE BJIHMSHHE KJIHMAaTHYe-

_CKOro (paxTopa B coueTaHHH C. OCOOBIMHM YCJIOBHAMHU MHOTOJETHE-
MEP3JIBIX - TOPOX. B 061ieM H3MEHEHWH BEJIMUMH TOA3E€MHOTO CTOKa
(ot 0,5 nfcex. ¢ 1 km? Ha ceBepe 10 3—4 n/cek. ¢ | xm? u Gojee Ha
10re) cKasblBaeTcs HW3MeHEHHe KJAHMaTa OT apKTHUECKOro H IOay-
IYCTHIHHOrO A0 KJAWMATa THIHYHO TOPHBEIX CTpa¥ [pH H3MEHEHHH
KoJNHuecTBa 0calkoB oT 150—200 mm (cesep FHO-MHAMTHDPCKON HU3-
meHHocTH) no 800 MM B ron (ceBepHasi uacTb HpH6aﬁKaerCKoro
xpebTa U OTpOrH BepXOsHCKOTO).

Biusiane KIUMaTHYECKHX YCJOBHE IS 3TUX TEDPPUTOpHII ompene-
JIieT M aHAJOTHUHBlE 3aKOHOMEPHOCTH H3MeHEeHHs APYLHX XapakTe-
PHCTHK TOX3€MHOr'0 cTOKa (MHHHMAaJbHOTO MOAYNs, KoaddullnenTa
NOH3eMHOr0 MHTaHUA U Koa(p(bmmema IIOI3eMHOTO CTOKAa). :
B mpejenax TOPHbIX coopyxenuit ETC, B Cpenneéi Asuu, B8 Bo-
crouHoit Cubupu u na Jlasbnem BOCTOKE B pacOpeNe/CHHH MOA3EM-
HOro cTOKa HaOJIofaeTcsi BepTHKAAbHAs 30HANbHOCTL, CBsS3aHHAA
C BEPTHKAJBHON KJIHUMATHUECKOI TOSICHOCTBIO M B IIEPBYIO OUepelb
C YBeTHUYEHHEM aTMOC(EepHBIX OCAJKOB C BLICOTOH MECTHOCTH. YBe-
JHYCHHE TOA3EMHOTO CTOKAa C BHICOTOH Halmofaercst B Ipepenaax
ropubix coopyxennii Kaskasa, ¥Ypasa, Taup-llana u np.| Beptu-
KaJbHas 30HA/MbHOCTb MOJ3E€MHOTO CTOKAa B 3aBHCHMOCTH OT aTMO-
chepHBEIX OCAagKOB HauboJee GpPKO MOKET OHTb IOKazaHa AN
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KasBkasa, rioe aHajau3 CBA3H M3MEHEHHST NOI3EMHOTO CTOKA C YBeJH-
YyeHpeM 0CafKOB XOpoIIo obecnedyen MaTepHanaMu HAOMIOLEHHH Me-
TEOPOJIOTHUECKUX CTaHIHH. B ropHbIXx palioHaX B OJMHOPOAHbLIX FHAPO-
re0JIOTHYECKUX YCJAOBHAX OCHOBHBIM (akTOpPOM, ONPENeNAIIIHM Be- -
JIHYMHY [OA3€MHOT0 CTOKa M XapakTep ero U3MEeHEHHS C BHICOTOH,
ABJSETCA H3MeHeHHe KOJHYECTBa 0CaJKOB C TOBBILIEHHEM MECTHOCTH.
Hns KaBkasa 3Ta 3aBUCHMOCTDb HAXOOUT MOATBEPIKIEHUE B MHO-
rOYHCJEHHMX IpuMepax. OTHAKO HEOZHOPOLHOCTb YCJIOBUH QopMu-
poBanus ToiseMHOro croka I'opHoro KaBkasza o0ycC/iOBJAHBaeT [Jis.
pPasHBIX T'MAPOre0JIOrHYeCKUX PAHOHOB MM MX OTAENIBbHBIX y4acTKOB
pasyuuHble 3aBUCHMOCTH IOJI3EMHOTO CTOKA OT BBICOTBI MECTHOCTH
(pHc 53). . . :
Awanus MaTepI/IaJ'IOB HOKaSbIBaeT 4TO KpHuBasg 3aBHCHMOCTH 36-_
COJIIOTHBIX BEJIHUHMH MOJA3EMHOI'0 CTOKA OT BLICOTHI HE TOBTOPSIET
/ ouepTaHue KPHBOH 3aBHCHMOCTH H3MEHEHHS BeJHUHHBI OCAaZKOB OT
BBICOTEI, YTO HMeeT MeCTO IIpH H3MeHeHHH OOIIEro peuHoro CTOKa
/ B TOPHBIX DalOHAX. IDTO CBS3aHO C JNOTMOJHUTEJILHBIM BAHSIHUEM Ha
BEJHUUNHY IOA3EMHOI0 CTOKAa I'MIPOTeOJOTHYECKHX VYCJIOBHH, YacTo
M3MEHAIOIHXCS C BBICOTOH MecTHOCTH (puc. 53). [TosTomy Besmunma
| BBICOTHOTO rpaJHgHTa MOA3EMHOro cToxa OHpeI[eJ'IHeTCH KaK rpajiu-
\__EHTOM, 0CaKOB, TaK U H3MEHEHHEM C BHICOTOH YCIOBHI NHTAHHS MOJ-
“3eMHBIX BO:
Ws ananusa marepuaios cnenyeT 4TO MHHHMAaJbHBI# MOJYJb
MOA3€MHOI0 CTOKa H3MEHsAeTCH ¢ YBeJHUEHHEM BBLICOTHI MECTHOCTH
' MeJJIeHHee, 4eM CpeAHero/oBoH. D10 0OBsCHSEeTCS TeM, YTO MHHH-
/ MaJBHBIl MOAYJAEL KaK XapaKTepPUCTHKA MOA3eMHOTO CTOKAa GOJbILefl
! obecrneyeHHOCTH B MeHbIlle#l Mepe CBfI3aH C CE30HHBLIMH H3MeHe-
- HHSIMH OCAafiKOB, B GOJIBILEH CTENEHH 3aBHCHT OT OBINMX YCTOHYHUBBIX
©'sanacoB noxseMHBIX BOJX. .
B Gosbuell 3aperyJqupoBaHHOCTH IIOJ3€MHOTO CTOKA HaXOIMT
OoTpaXKeHHe HaJHUYHe CBsI3eH PEYHOr0 U NMOASEMHOTO €TOKA C BHICOTOH
U1 HeKOTOphIXx pafionoB. Tak, Hampumep, B BOCTOUHOI 4aCTH An--
xapo-Tpuamerckoli ropHocknagyatoii obmacty Majsoro Kaskasa
pas3HYyHbie  SKCIO3ULIHH BOAOPA3LeJbHbIX XpPeGTOB 0GYC/OBAMBAIOT |
HepaBHOMEPHOCTh KOJNHYECTBA aTMOCHEPHBIX OCAAKOB, MO-PasHOMY
USMEHSIOUIWXCA C BBICOTOH MECTHOCTH. JT0 '06GYCJOBJAHBAET Heob-
. XOOMMOCTb BHIACJNEHHS 3Jechb TpPexX paloHOB, PasAHYaloIIHXCS 10
XapakTepy H3MeHeHHsS BOJHOCTH PEK C BEICOTO#H. B To ke Bpems 3Ta
TEPPUTOPHS XapakKTepH3yeTCsl ONHOH 3aBHCHMOCTBHIO IIOJ3EMHOTO
CTOKa OT BHICOTH (pHC. 53), UTO TakKKe B 3HAYUTEJNLHON Mepe 06hsic-
HSIeTCS PETYJHDPYIOLIHM BJAHSHHEM EMKOCTH BOJOHOCHBIX IIJIaCTOB.
B npyrux ycnoBusX 1A OZHOTO H TOTO Ke mﬂporeonomqecxoro‘
pafioHa oTMeuaeTcss HaJHYHe HEeCKOJbKHX KDHUBBIX 3aBuCHMOCTef
NOJI3EMHOTO CTOKA OT BBICOTHI {puc. 53).
{71 rOopHBIX pafiOHOB = CyNIECTBYeT CBfI3b BEJHUYHHBEI MOJ3EM-
HOTO CTOKAa B NPOHEHTaX OT OOILero PeYHOro CTOKA C BEICOTOH MeCT-
HocTH. OZHAKO 3aBUCUMOCTb KO3(()UIMEHTOB NOJ3EMHOI0 NMUTAHHS
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OT BBICOTBI HOCHT 6OJee CAOXKHBIH XapakTep, Tak Kak H3MeHeHHe
C BBICOTOH APYrux (Hu3mMKo-reorpadUuecKux U reo’oruyeckux ¢dax-
TOPOB OJHOBPEMEHHO MOXKET BJHATb Ha MOBEPXHOCTHBIH U NOA3EM-

- HBIf.CTOK, HO B Pa3sHOM HaIlpaBJeHHH.

* KosdduuueHT moA3eMHOro CTOKa, B GOJbIIel Mepe OTpaKaro-
LI THAPOTEOJOTHYECKHe YCJAOBHS MECTHOCTH, HE JAeT 4eTKO Bhi-
paXkKeHHOH 3aBHCUMOCTH OT BBHICOTHI.
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Puc. 53. 3aBucHMOCTb IOA3EMHOIO CTOKA OT CPejHell BHICOTH! BOAocGopa AJs pPasauy-

HEix pafioHoB [opHore Kaskasa.
1 — Camxetcko-KapaGaxckasi 30na Majioro KaBkasa, /I — BOCTOYHasi 4acTh AmxKapo-TpHaJeTCKOR
o6nacty Manoro KaBxasa, [//] — pailoH BBICOKOIOpPHOIO KPHCTaJIHUECKOro  SApa Boapmoro: -
Kapkasa. g, — CDEHEroZ0BOA MOMY/lb OBILETO PEUHOro CTOKA B Ji/ceK. KM%, gy .. — MHHAMAJbHBEIR
MOAYIb l'lOlISeMHOI‘O CTOKA ' B JI/CeK. KM?,  Grops — CPEAHErOROBOH MOAYAD MOA3EMHOTO CTOKa
B nfcek. km?, k. % — M0as NON3EMHOH coca-axmmomeﬁ B . -o6ueM pe'-IHOM CTOKe, 'nnom——xoadq-
drainenT noxseMHoro croka B %. :

~a

HsMmeHenye BeNMHYHH NOJ3EMHOIO CTOKA C BBLICOTOHl MECTHOCTH;
CBSI3aHHOE ¢ W3MEHEHWeM OCAJKOB H THPOTe0JOTHYECKHUX YCHOBHI,
OTMeYaercsl. JUIsSl BCeX TOPHLIX coopyxkenuit. Ho BO MHOrux cayuaax
BJAHAHHE [EPBOr0 (axTtopa MOXKET NEepeKPHBAaThCH WCKAXKAIOUIUM
BJHSIHAEM THPOre0JOruYecKux YCJIOBHH. B MepByo -ouepels 3TO
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OTHOCHUTCS K YBEJHUYEHHIO- TPEIUMHOBATOCTH M BEIBETPEHHOCTH IOPOI;
yMEHBIIAIOHUX YCI0BUS HHDUAbTPALUK aTMochepHbIX ocaikos. Ipu
5TOM HeOoOXOZHMMO YUUTBIBAThH H YBeJduYeHHe HHPUIbTpaAUUH 3a CUer
YBEJIUYEHUs] ¢ BBICOTOH KOJHMYECTBA TBEDJbIX OCaJkOB, Taabie BOJBI
KOTOpHIX B GOJIblIEHl CTeNeHH TpaHChHOPMHUPYIOTCS B MOA3eMHBIH CTOK;
yeM KpaTKOBpeMeHHble ocajku. ITosnilienne KosphunueaTa noasem-
HOTO NHTAHUA C BLICOTO{l MECTHOCTH, CBA3aHHOE C YJyulieHHEeM Yyc-
JIOBHH WHGHNbTPAUMH OCAJAKOB, IOATBEPKAAETCH HMEIOIIEH MECTO
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Puc. 54. 3aBHcHMOCTb OA3EMHOTO CTOKA B PEKH 3aMajHOTO CKJIOHA Ypaja oT ocai-
KOB H CpeILHePI BBICOTHI Bonoc6opa
1 — Monyab TOX3eMHOTO CTOKa, 2 — ocainku; I —p bBenaa, IT —p.. Bm.uepa

3

B TaKHX clydyasax XOpolleH CBA3bIO AO0JH MOJ3€MHOTO CTOKA B PEYHOM
¢ KO3 PHUINEHTOM TIOJ3EMHOTO CTOKA.

XapaKTep 3aKOHOMEPHOCTEH CBA3H BEJMUYHHBL 10/3eMHOTO CTOKa
C BBICOTOH MECTHOCTH MOXKET OBbITh NMPOHJIIIOCTPUPOBAH rpaduKaMu
IJIs1 Ypasia, rOpHBIX paI/IOHOB Cpennest Azuu u Kamuatku (puc.”bd—
56

B MeHbIIeH Mepe oporpadpnqecxoe yBENMYEHNE OCAKOB CKa3bi-
BAeTCSl Ha IOJ3€MHOM CTOKe Ha paBHHHax. OJHAKO W 3]eCh Ha-
‘MECTHBIX BO3BBHIIIEHHOCTSIX, KOTOPHIE, KaK NPABHJO, CJIyxkaT objaa-
CTAMH IIHTAHHUSA KPYIHBIX apTe3naHCKUX 6acceliHOB, TaK:Ke MPOHCXO-

- JUT YBeJHUeHHE I[I0J3eMHOrO CTOKa, CBA3aHHOe C IIOBBIIIEHHEM
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KOJIMYECTBA OCATKOB (BaJIILa CKa4l, Cpe;mepyccxaﬂ HpI/IBOJI}KCKaH
¥ -JpyTHe BO3BBILIEHHOCTH). |

TeocTpykTypHBEIe oco6eHHocm TeppHTopym COBETCKOTO Corosa
HAXOAAT HauboJee IPKOe OTparKeHue B PA3IUUMN 3aKOHOMEPHOCTEH
pacnpeleneHusl BeJUUUH H PeXHMa IQIA3€MHOI0 CTOKA TOPHOCKIAL-
qaThIX O6JIaCTeI/I U paBHHUH.
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Puc, 55.- 3aBHCHMOCTh NOJ3€MHOTO CTOKAa OT CpejHefi BBICOTH Bojocbopa A
pasauuHbiX padonos Cpennefl Asuu,

1 — 6accelin oa. Hcenik-Kyab, 2 — JxydHrapckuii Anaray, § —— 10XKHOe ofpaMieHue dbepraﬂcxou
BHajuHbl, 4 — Gaccefty p. Haphid, 5, 6 — BOoCTOUHAsS 4acTh GacceliHa p. 3epaBliaH, 7 — IOXKHBIA
ckaon Hecapcekoro xpe6Ta Yenosusle 06o3HaueHHs CM. PHC. 53. .

Ny

“\]OOCHOBHOP"I 0COGEHHOCTBIO (POPMHUPOBAHUS TIOA3EMHOTO CTOKa TOp-
HBEIX COOpYKEHHEl SBJISETCS ero BBICOKAas AMHAMUYHOCTH BO BPEMEHH
U pe3gasl CMeHa 10 TePPUTOPHH YU4aCTKOB € PAa3JHYHOH BEJTHYHHOM.
D10 06YC/JIOBAEHO CHJIBHOI pPacujeHeHHOCTbIO MECTHOCTH, OBICTPOH
CMEHOJI TEeOJIOTHYIECKHUX YCJOBHE M XapaKTepOoM. 3ajeraHus MOJA3eM-
HEIX BOJ — TPCIIHMHHBIX, TPEIIMHHO-)KMJAbHBIX ¥ TPELUMHHO-KapCTO-
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BBIX. ¥YKa3aHHOE B COUETAHUU C KJAUMATOM 0_6YCJIOBJIHBaeTv HHTCHCHB-

HbI} MOJ3eMHBI{l CTOK B TOPHBIX paiOHaX.
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Puc. 56. 3aBucuMocTh NMOA3EMHOTO CTOKa B PEKH OT cpefHeli BEICOTHL
BomcOopa Ass PasnuuHmHX palionos Kamuatkw,
a—pauon OPEeHMYI{EeCTBCHHO TEePPHIeHHbIX cuemeﬂmposaﬂﬂmx cnaﬁo ILHCJ'IO

IMPOBAHHBIX TOPOJA

(Heoren),

6 — pailloH. NPEeHMYIIeCTBEHHO TEPPHUIEHHBIX

CLIeMEHTHDOBAHHEIX, CHJIBHO IHCIONMPOBAHHEIX H METaMODP(HIHPOBAHHEIX OO

(naneoreu U HEOreH),
neoaoﬁ)

8 — pafioH MeTaMop(dHuecKHx nopox (mpoTeposoil u ma-
choBHme oGO3HaAYCHHSA CM. PHC. 53

[TpumepoM TNpOSBACHUS TeOCTPYKTYPHHIX ocofennoctelt B- dop-.
ONpeJeJAIOMHX MOBLIIIEHHBIN K

MUpOBAHUHU TIOL3EMHOTO

13*

CTOXa,
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GoJsiee THHAMHUYHBIA CTOK B TODHBIX COOPYKEHHAX, MOXKET CIyXKHTb
Kapnarcxo-KpuimMcko-Kapkasckad ropHockaIa uatas 06aacThb.

CpegHufl MOAY/Ib MOJ3EMHOI0 CTOKA, ONPEAeSEHHBIH /IS OTAENb-
HBIX PETHOHOB 3TOH 06JaCTH, COCTaBJsieT: st KaBkasza 6,3 Ji/cek. kM2,
nns Kpeima 2,3 s1/cek. kM2, masi Kapnar 4,3 j/cek. km? (upu npene-
Jlax KoneOaHuda MOLYJA Ha HeGoJubiiux paccrosausax ot 0,3 no 33, or
0 no 15 u ot 2 go 8 a/cek. KM? COOTBETCTBEHHO) .

Kag MOXKHO BHIETb M3 CEONHOH TaGJIMIBI XapaKTEPUCTHK MOA-
3EMHOTO CTOKa M ecrecTBeHHBIX pecypcoB CCCP (raba. 16), Bo Bcex
cAyuasiX BeJHYHMHBl TIOJ3EMHOTO CTOKA B MOPHOCKAALUATHIX 00JacTAX
OTJIHUAIOTCA OOMBIIUMH 3HAUEHHSIMH, YeM Ha NPUIEXallux yuacr-
Kax uiratgopM.

Yxasanable 0cOGeHHOCTH (OPMHUPOBAHHUS NOA3EMHOTO CTOKA TOp-
HOCK/JIa4aThIX COOPYKEHHH B Pas3JHYHLIX TOPHEIX palloHAX CTPAHD!
B 3aBUCHMOCTH OT BJIHSIHUS APYrHX (U3HKO-reorpaduueckux dax-
TOPOB IIPOABJSIOTCS B PA3HOH CTENEHH. 3aKOHOMEDHOCTU pachpese-
JIeHYs] TOJ3EMHOTO .CTOKA Ha TEPPUTOPHH YPAaJbCKON TOPHOCKJIAL-
yaToit 06JIaCTH CAYKAT IOATBEPKACHAEM 3TOMY. ’

- Ecau paccmatpuBath TeppUTOPHIO ¥Ypasia IO yd4acTKaM ¢ pas-
JIHYHOU rpajalyel BeJHYHH OJ3eMHOTO CTOKa, TO MOKHO BBIIENUTh
yeThlpe XOpOINO BblpakeHHLIX patioHa. Ha cesepe, B 30He 3HaUYu-
TeJIHOTO BJIMSIHUSI MHOTOJIETHE! MepsJjoTH, B rpauunax [loasipHoro
Ypana, HamedaeTcs: palioH ¢ BeJHYHHAMH MOJYJIs [TOA3€MHOTI'0 CTOKA
or 0,3 10 1,5 a/cex. kM? u Gomee (cpenHuin Moayab 1,05 j/cex. km?).
YBenuueHe MOAyJeil MPOUCXOAMUT C ceBepa Ha IOr mO Mepe ocnal-
JICHHST BJHSHUS MHOIOJIETHEH MEp3JIOTEl, YBeJIHUYEHHsI BEICOTHL H Pac-
yJeHeHHOCTH MecTHOCTH. FOzKHee, Ha 3amaJHOM CKJIOHE Ypadga,
B GaccefiHax, e HeT Kapcra, CPeNHufl- MOAYJb IIO3€MHOIO CTOKA

‘pasen 2,5 s/cek. kM2 Ha stom ¢one pesko Bhijensercs paloH, rje

rOpHBbI peiabed B COUETAHWHM C KapCTOM OOYCIOBJIUBAET PE3KUE
koJeGanus MoayJell B npenenax 4—12 jg/cex. km? (npu CpelHeM Mo-
ayne 6,3 s1/cex. kM2 119 BCero paroHa).

‘Bocrounslit ck/I0H Ypasa, Ha KOTOPOM YiKe He cKaswlBaeTcst geli-
CTBHE BJAXKHDLIX ATJaHTHIECKUX MacC BO3AYyXa, KAK OT/AEJbHbIY paiion
paccMaTpuBaeMoft ropHOil 06JaCTH XapaKTePHU3yeTCsl CPpeIHUM MOLY-
geMm 1,78 ji/cek. km?. BHyTpu 3TOro palioHa BHJEAAETCS YY4aCTOK, IAS
KapCT TOBBITAET CPeNHHH MOAYJIEL 10 3,5 n/cek. kM2 M, Hakower,
YeTBEPTHI pafioH HPUYPOUEH K I0KHOH dYacTH TOPHOCKJIaZdaTOR
o6aactu (3aypasnbe, Myrogxapsl), yKe BXOJAIIEH B MOJyapUIHYIO
30HY; OH OTJIHUAETCS caMblM HU3KUM MonyJieM — 0,3 n/ceK KM2,

. Pacnpepesenyie 06beMOB MOJA3EMHOTO- CTOKA 110  BBIAEJEHHBIM
pafioHaM MOIKHO BHIeTb B Talbi. 17.

OuenyBasi paccCMOTPEHHBIE 3aKOHOMEDHOCTH paclipefe/eHks Be-
JIMYKH MOA3EMHOTO CTOKA Ha Ypa.ne C TOUKH 3PEHUS BEIJEJECHUS 0CO-

) 6eHHOCTeI/I NOA3EMHOI0 CTOKA, CBOHCTBEHHBIX TOPHOCKJ/JIalyaTbhIM 06-

JaCcTSM, MOXKHO BO BCEX, CIyuasX OTMETHUTb 3HAUUTEJbHO O4sbluve
BEJIMYMHBEI MOJYJEH IOJ3eMHOTO CTOKAa AJsI TOPHOH TEPPHTOPHH, UeM
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INoa3emHblli CTOK 30HL! MHTEHCHBHOTO BOIIOOGMeHa

no reppuropun CCCP

Ta6auma 16

., Pacuetnas Ob6penw, Pac xox,
MeraperuoH, peruos u paiton HJI0UIANb,
L kM2 KM3/roj M3/ cex,
I. Baatuiickufi WMt . 334 16,6 527
11. Pycckaa naura
II-1. BaccefiH ceBepHLIX MO-
peit ETC
I1-1a. Baccetin p. Cesep- .
goh IIBuHEL . . . 522 35,3 1119
II-16. Bacceita p. Ilegopur . 267 11,8 373
Hroro . 789 47,1 1492
11-2. Baccetin Baaruitckoro
Mopa . 497 34,1 1082
1I-3. Baccefin ‘—Iepx—xoron ‘Asos-
€KOrd Mopeil
11-3a. Baccefin p. Ilpu-
oAaTH . 106 3,9 124
11-36. Bacceiin p ILHen-
pa 300 11,8 375
11-3s. Bacceitn p. ILOHa 378 5,7 181
11-3r. TIpuuepHOMOPCKHI 168 2,1 66,7
Uroro . 952 23,5 749
11-4. Bacceitn Kacnufickoro
MOpSA '
11-4a. ‘BepxaeBosKckuii 415 22,4 710
11-46. BoJro-Kamckuii - 898 39,8 1263
1I-4B. Ilpuxkacnuiickui 471 3,3 © 103
Hroro . 1784 65,5 2076
Bcero 4022 170,2 5399
111. TumaHCKHH KpsixK 89,4 9,0 285
IV. YKpauHCKHH LIHT . 144 1,8 57,1
V. Houeuxuii XpsixK 28,9 0,36 11,4
VI. Cxuderasa niaura
VI- 1 Bacceitn '-Iepﬂoro H
Aszoscxoro Mopeit —
Cremnofi Kpeim u  3a-
nagHoe IlpeaxaBkasbe
Crennoir Kpbim 19,0 0,32 10,0
3anagnoe ITpepkaBkasbe 75,3 2,5 80,7
Hroro. . . 94,3 2,8 90,7
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: . Pacuetnas O6eM, Pacxox,
MeraperuoHn, peruos u paHoH. IIoMWans,
K2 KkM3/rox M3/ cex.
V1-2. Bacceiin Kacnuiickoro Mo-
psi — Boctounoe Ilpen-
KaBKa3ke ... . 17,0 2,2 70,7
Hroro . 171 5,0 161
VII. Kapnarcko-Kprimcko-Kapkas- v
cKas TrOpHOCKJajguaras  06-
nacTh .
Kasxas . . 237 45,7 1452
" Topubtit Kpem . 1,2 0,29 9,1
Kapnarst 39 4,4 139
Hroro . 217 50,4 . 1600
VIIL Ypaasckas ~ TOpPHOCKJAzdaTas :
00J1aCTD . . 514 26,3 835
Eeponeiickas’ repparopuss CCCP 5580 279,7 8876
IX. 3anagno-Ci6upckas . MJInTa 2919 136,9 4340
X. Taimbpckas cKyIauaTas 06-
JacTh . . L. 223 5:2 165
XI. AnaGapckuit mm 106, 1,0 32,2
X1I..CuGupckas nnatdopma
XIla. Baccefinsl ‘pex XaraHrd,
Anabapa, Ogsenexa . 735 7,7 244
XI116. Bacceftn p. Ennces . 1222 61,1 1940
XIIe. Baccefin p. Jlenst . 1543 40,1 1272
Wroro . 3500 108,9 3456
XIII. Euncelickuit Kpsix . 98 7,9 250:
XIV. Anpanckmi 1yt . .. 228 17,1 543
XV. Bepxosiro-UykoTckas TOpHO-
cknajyaTas 06iacTh . 2418 65,0 2074
XVI. Kopskcko-Kamuarckas u Ca-
XaJMHCKasg = IPOHOCKJAafyaThe
o6sacTH
XVI-1. Bacceiinnl Bepunrosa u
OxoTckoro MopeH . 589 92,3 2032
XVI-2. Bacceitn OX0TCKOrC MO-
psa u Tarapckoro mnpo-
auBa (Caxanns) . 75,4 12,9 . 410
Hroro . 664 ‘ 105,2 3342
XVII. Typadckas naura
XVIla. Typraficknit 300 1,4 44,5
XVII6. Yyiickuit 61,2 4,7 150

198




PacueTtnas

) ' . O6peM, Pacxon;
Merapernos, perioH M paHoH TIOHIaAb,
: kM2 KM3/Tox M3/ cexk.
XVile. C‘mpnapbnncknﬁ . 365 6,1 193
XVIIr. Amynapeusckufi = . . 125 11,1 352
XVIlg. Pasion VYcrtiopta - H
-Manrpmaaxa . . 266 0,5 15,9
Hroro . . 111_7 23,8 - 755
XVIII. Konernarckass ropHOCKJajgda-
Tasg 067acTb . e 7.7 0,15 4,76
XIX. IMamupckas ropHocmaﬂanaﬂ o
06aacTh . 70,3 6,7 . 212
XX. Jxyrrapo- THHbI.HaHCKaH rop-
HOCKJamuaTtas o6JacTh . 477 75,9 - 2410
- XXI. Uentpanbro-Kasaxcranckas '
FOpPHOCKJIANUATas .06dacTs . 864 11,1 352
XXII. CasiHo-Anraiickasi TOPHOCKJAm: . ‘
yaras 06JacTh
XXIla. Baccein BerHeH O6u 274 21,4 679
XXII6.: Bacceiin Bepxnero )
‘Ennces . 481 45,9 - 1456
Htoro . . . 4 - 755 67,3 . 2135
XXIII. Bafiganbckas ckaagyaras 06-
' JacTb ‘
XXIlla. Bacceitn o03. Bafikan 252 19,6 623
XXI116. Baccefn Bepxnen .He-
HB . . 427 31,1 989
XXI1IIs. Bacceitst NeBEIX. npn-
ToKoB p. LIHaKH 214 7,3 - 931
Hroro . 893 58,0 1843
XXIV. Amypckast u CuxoT9-AsHHbBCKas
TOpHOCKJIafguaTasi 06JacTb
XXIVa. Baccefin BerHero
Amypa 160 2,4 76,0
XXIVe. Bacceym Cpem{ero
Amypa. . . 280 14,1 448
XX1Vs. Baccem—x HH}KHeI‘O :
Awmypa 555 32,9 1042
Hroro . 995 49.4 1566
Asuarckas teppuropug CCCP 15335 739,6 23 480
Beero o CCCP 20915 1019,3 | 32356

[IpumeuaHnue B pacuer He BOWJIH OCTpOBa Asuarckoii Teppmopuu CCCP
{xkpome 0. CaxasuHa).
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Tatbauia 17

Pacnpe}le.neﬂne 006eMOB TOJ3€MHOTO CTOKA HA TePPHTOPHH Ypana
M0 OTAENbHBIM pauonaM :

. O6beM NMOX3EMHOTO
: Iaomars ‘cTOKa
PatioH
9/ o1 ; %0
THC. KM2 obmett kM3/roa oT o6ero
[oaspueiit -Ypaax . . . 82,2 19,9 - 2,75 10,8
3amamHelit  CkJOH, 0e3
- KapcToBoro. pafiona 88,5 21,4 6,80 26,7
KapcroBuiit pahion 3anaj- :
HOTO CKJOHA . . . . 49,8 12,1 9,95 39,1
Boctounslit  ckison, 06e3
KapCTOBBIX YUaCTKOB 78,7 19,1. 4,30 16,9
KapcroBble y4acTku BO- . .
CTOYHOTO CKJIOHA . . 6,5 1,5 0,71 - 2,8
IOr Ypana . ., . . .| 107 26,0 0,94 - 3,7
‘Beero ... 412,7 100 . 25,45 100

Ha NpUMBIKAOIMKUX yuacTkax Pycckofi u 3anaaso-Cubupckoll mauT.
D10 yBeJHUEHHE TPOCIEKUBACTCS LIS BCEX KJIMMATHIECKHX YCJIOBHHI
3TOH cTpaHbl W XapakTepHdyeT OOAbIIOH YAeNbHEBIH . BeC THIHYHO
. TOPHBIX YYaCTKOB B (POPMHPOBAHMM OOJbIIUX 0OBEMOB IIOJ3€MHOIC
CTOKa. ' =

\/"JB To 3Ke BpeMs MOMHO BHIETD, qTo\BnHﬁHHe cakTOpa KIUMara
U THIPOTEOJIOTHYECKHX YCJIOBHE (KapcT M MHOTOJIETHsAS Mep3JoTa)
B OT/IEJNbHBIX CJAydYasx MOXKeT YCHIHMBATh MOBLINICHHBIN IIOJ3eMHBIH
CTOK B TOPHBIX COOpYyXKeHWSX (KapceT) “UAM ‘HUBEJIUPOBATH €0 Be-
JUYHHBL (MHOTOJIETHSIST MepsJjioTa, CyXOCTh -KJAHMMaTa). ¥Ypasa - dB-
JisleTcsl ApKHM INIPHMEPOM TOro, KaK 3aKOHOMEPHOCTH (OPMHpPOBa-
HHSl TIOASEMHOTO CTOKa OHPENeAIOTCS . CJAOXKHBEIM JepenyeTeHHeM
BJHSIHUST KOMILJIeKca (PAKTOPOB — IeOCTPYKTYPHBIX OCOOEHHOCTEH 1
peabeda, reorpadUuecKoil 30HA/JBHOCTH, THIPOreOJOTHIECKHX 0CO-
Gennocrelt (nogpofHee CM. HHXKE).

Jlast paBHEH HaGM07Aal0TCsT HHble 3aKOHOMEPHOCTH (hOpPMHDOBa-
HHES TOJ3€MHOTO CTOKA. DTH TEPPHTOPHH, OTIHUYASICh OoJee HU3KUMHU
‘BeJINYHHAMHA CPENHUX JJIsi BCeH IMJIOINAIH OTHEJBHBIX MerapernoHOB
MOJLyJIell TOA3EMHOrO cToKa (B npeaenax 1—2 g/cek. km?), ogHOBpe-
MEHHO XapakTepHusyloTcs 6oJiee NJIABHBIM H3MEHEHHEM BeJHYHH MOA-
3EMHOTO CTOKA 1O NJOLIANY, 38 HCKIOUYEHHEM YYACTKOB JIOKAJIbHBIX
Hapyuenu#’ (kapeT), paccMaTpUBaeMbIX OT/AEJIbHO.

B rpadunax Pycckol IJIMTBI, IPOCTHPAIOIIEHCS OT CEBEPHBIX MO-
peii. no YepHoro u Kacnnucxoro MOJY/H MON3EMHOIO CTOKA H3Me-
HAIOTCS 110 OTACBHBIM paI/IOHaM ot 2,19 a/cek. km? (6acceitn Bau-
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THHCKOoro Mopsi, perwon I1-2) mo 0,47 Jji/cek. km? (Gaccelin p. doua,
patton II-38). BHYTpH OTAEIbHBIX PErHOHOB U PAaHOHOB MJHUT, HE-
CMOTpPSl HA CpPaBHUTEJNbHO OOJIBIIHE UX IJIOUIAZNH, Takxe.He OTMe-
YaeTcsl CUJbHBIX HM3MEHEHHMH BEJHYMH NOA3EMHOr0 CcToKa. Tak, A
YKa3aHHOro Bblillle peruoHa Gacceftia bBaaTuiickoro Mopsi MOLYJIH U3-
mensiores ot 0,5 1o 6,3 n/cex. km? (npubausurensuo B 10 pas), g
paiiona 6accefina p. Horna—ot 0,1 g0 2,6 n/cek. xm®. IlocnenHui
IpuMep, B KOTOPOM AJS IJUT KoJjeGaHHe MOLYJeH AOCTHraerT Mak-
€UMAaJIbHBIX BEJIUUHH, B OOJIbIIEH Mepe XapaKTepH3yeT BJAUAHHE KJU-
MaTa, ueM BCeX OCTaJbHBIX (PAaKTOpoB (POPMUPOBAHHA IOL3EMHOIO
croka. Takue 3aKOHOMEPHOCTH MOXHO BUAETH AAsi Bocrouno-Cu-
OUpCKOfl TJIMTHL ¥ JpYrux. Kak BHIHO. Ha KapTe, BCe yKazaHHDIe
H3MEHEHHs] TTPOUCXOINAT Ha OUPOMHLIX PACCTOSHUAX, W TOH [ecTpofl
CMEHBl YYaCTKOB C PAa3JIMUHOHN BeJMUHHOH NOA3EMHOIO CTOKA M M3Me-
Henuem Monyaei B 20—30 pas, xoTopas HabaOfaeTcs IS TOPHBIX
COODPYZKEHHH, Ha IJIHTaX COBEPIIEHHO He OTMeuaeTcs.

[To cremeHn M3MEHUYHBOCTH BEJIMUMH MOJ3E€MHOTO CTOKAa MO MJIO-
[[af{ MeraperioHsl LIUTOB HE3HAYHTEJBHO OTJIHYAIOTCH OT ILJIUT.
Ha Benuumnax cpemHero [Js MerapersoHa MOAYJS HOA3eMHOTO
CTOKa 3JeCh CKA3bIBaeTcss PAa3BUTHEe HHTEHCHBHOTO CTOKA B 30HE
BBIBETPUBAHUSI U 110 30HAM Pas3JjOMOB, a TaKXe /s HEKOTOPBIX INH-
TOB — oporpaduuecKue ocajKH, NPHYPOUYEHHbIC K NMOBBIIIEHUIO MECT-
HOCTH, XapaxTEepHOMY st OOJBIIMHCTBA IHHTOB. JTa 0COGEHHOCTH
cbopMHpOBaHHﬂ NOA3eMHOI'0 CTOKa pesbe(pHO BBIPHCOBBIBAETCS [JIS
AnpaHCKOTO WiMTa, TAe CPefHHH MOJYJb MeraperdoHa NOCTHTAEeT
2,49 s/cex. kM? (u3MEHEHHE MOJIYJs BHYTPH MerapersoHa ot 2 Jo
3 ni/cex. kM%) mpu MOAyJe 2 J/cex. KM? M HuXKe s JiexKallero K ce-
Bepo-3analzy OT iuTa- yyactka BocTouyHo-CubGupCKOil ITHTHL.

Posb oTHeABHEIX TEOCTPYKTYPHBEIX 2JeMeHTOB B (DOPMUpPOBAHHH
€CTECTBEHHBIX DECYPCOB IOJ3EMHBIX BOJL 30HBI WHTEHCHBHONO BOJIO-
obMeHa Ha TeppHTopHH Coserckoro Cor3a. MOXKHO BHAETh H3
tabu. 18.

Ta6Gnuma 18

Pacnpepeseniie 06beMOB NOA3EMHOr0 CTOKA TO FEOCTPYKTYPHBLIM 3JIeMEHTaM
Ha Teppuropuu CCCP

y beM NOL3E
PacueTnas mromanb O6mem monsemuoro
[eocTpyx Ty pHBIE CTOKa

3JeMeHTH 0/ OT O6uIel 0/ OT 001IErO
9 0 111 3 0 i1
s THIC. KM mo CCCP . TBIC. KM no CCCP

st . . . . . . .| 9642,8 56,2 429,8 44,2

TopHOCKNIaguaTEE o67a-
CTH . . . . . . . 6704,8 39,1 506,3 52,0
yret . . . . . . . 808,6 4,7 37,0 3,8
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ITo 06beMy MOL3EMHOTO CTOKA BEAYIIUMH SIBJISIOTCS TOPHOCKJIAML-
yaThle 06JacTH, Ha KOTOpble Mpuxoaurcs Gostee b0% obimux pecyp-
coB nox3emublx Bojg CCCP. B To ke BpeMs HX MJIOMIAJb COCTABJSAET
auib 39% Bcell pacueTHON mOWANM.

Binsiuye (paxropa pacuIeHeHHOCTH pebeda, OTMEeYeHHOe BLIIITe
AJIs TOPHBIX COODYIKEHHH, HAXOJHMT OTDAKEHHE M B 3aKOHOMEPHO-
CTSIX TIOA3EMHOTO CTOKa Ha paBHHHaX.:lid Bcex BO3BBIIIEHHOCTEH
37€Ch OTMEUAlOTCS MOBBINIEHHbIE VCJIOBHST JPEHHPOBAHusA Bepxuel
YaCTH TOPHBIX MOPOJ B OTHOIIEHHH KaK [VIyGHHBI, TAK H YaCTOTHl 5pO-
3MOHHOTO Bpe3a. B coueraHun ¢ oporpaduyecKHMH 0CaJKaMU BJIHS-

. HUE 3TOoro q)aKTopa IIPpUBOAUT K HHTeHCH@)I/IKaHI/IH MIOA3EMHOI 0O CTOK&

Ha BO3BBIMIEHHOCTSIX II0 CPABHEHHIO C NPHJIEralOlI¥MU paBHUHAMH.
IIpw paccMoTpeHHH KapTh OA3€MHOTO CTOKa B OTHOMIIEHHH BJIHSHHSA
reoMopoJIoruy Ha ycaoBHs GOPMHUPOBAHUSI CTOKA MOJA3EMHBIX BOI,

. 6eccnopHo O6Hapy}KI/IBaeTCH YBEJIHUEHHE MO/IYJIEI/I IIOJ3€MHOT0O CTOKA

Ha BCEX BO3BBLIIIEHHOCTAX H YMEHBUIEHHWC HUX BEJHMUHH Ha HH3MEH-
HocTsix. HanGonee yeTko sTa 3akoHOMepHOCTh oTMeuaercd Ha ETC.
31ech K jenpeccHsiM pejbeda MOLYJb NOJ3EMHOTO CTOKA CHHXKARTCHA
H gocruraer MuHEMyMa Ha Iabmenckon, Meinepckoii H ApYrux
HU3MeHHOCTAX. [[oHMKeHE BEJHUHHDI TIOJ3EMHOIO CTOKA Ha HU3MEH-
HOCTSX HaXOLHUT IpocToe oOBACHeHHe B caaboid paculeHeHHOCTH
penbeda 5THX palioHOB, 06ycioOBAMBAIOUIeH HeOOIBLIYI0O MOLIHOCTH
30HBl WHTEHCUBHOT'O BOA0OOMEHA, MEHBINYI0O WHTEHCHBHOCTb NOA3EM-
HOIO CTOKA B BEPXHEM fpyce NMOA3EMHBIX Boj. Hacro oTMeuaeMasd
3aG0JI0OYEHHOCTh HH3MEHHOCTEH SABJSETCA INOKa3aTelNeM 3aMelJieH-
HOTO MOA3EMHOTO CTOKA. |}/

Oxnrako 5To MOJMOKEHHE CIPABEMJHBO JHIIb IS YCJAOBHH IJaaT-:
dopM. B MeXTropHeIX BIaguHax, HA000pPOT, KaK MIPaBUJO, MOII-
HOCTb 30HBI IIPECHBIX BOJA 3HAUHTEJSbHO YBEJHYHUBACTCS, H 3TH
06acTH MMEIT 3HAUMTEJbHEIE PECYpPCHl NPECHBIX MOA3EMHBIX BOZ
(Puonckas u Kypo-ApakcuHckas BnaguHbl Ha Kaskase, ®epran-
ckasg u japyrue Bmajuuel B Cpense#n Asum u T. A.). DTO CBA3AHO
c TeM, 4TO O6JacCTH NUTAHHS TOJ3EMHBIX BOJ MEXKIOPHBIX BIAJHH
3HAUNTEJNLHO PacIIUPSIOTCS 3a CUET NPHJETaloUX TOPHBIX COOpy-
KeHufl.

Ha ¢one ofuiefi 3aKOHOMEpHOH INMPOTHOH M BEPTHKANBHON 30-
HAJBHOCTH TOJ3EMHOTO CTOK4, KOTODas CBA3aHA € KJIHMATHUECKOH
30HAJHHOCTHIO H BJAHSHHUEM CTPYKTYpPbl 3€MHOHl KODBI, OTMEUAETCS
BJAUAHHE Ha YCJIOBUS (OPMHPOBAHHMA CTOKA THUAPOre0JOrHYECKOrO
dakropa, Hapyumaioniero oGILMA IJIABHBIA XOJA H3OJUHUA Ha BCEX
KapTax [OJ3EMHOTI0 CTOKA:

Pesye Bcero 3aMeTHO BJAHSHHE MECTHBIX THADPOTEONOIHYECKHX
yCa0BHI Ha (GOPMHUPOBAHME NOA3EMHOrO CTOKa B paioHaX PasgBUTHH
KapCTYIOLUIHXCs MOPOA, Tpy60o06JA0MOYHOrO MaTeprasa KOHYCOB BBHI-
HOCA, aJJIIOBHAJBHBIX H (DIIOBHOTJALUANBHLIX OTAOMKEHHHA JPEeBHUX
nepeyrayOieHHbIX PeUHBIX AOJHH, rie HabJI0Jaercs peskoe yBeJH-
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UeHHE MOJA3EMHOTO CTOKa U PECYPCOB MOA3EMHBIX BOJ IO CPABHEHHIO
C HX BeJIMYHHAMHU Ha OKPY2Kalolliell TEDPUTOPHH.

[IpuMepomM BJAHSHHA KapCTOBBIX BOJ Ha (POPMHpPOBaHUE TOJA3EM-
HOTO CTOKa MOKeT CJYXKHUTb ¥paJ, ocOOeHHOCTH OGIIerc pacrpeje-
JIEHHSI CTOKa 1O TEPPHTOPHH KOTOPOTC PACCMOTPEHHBI BhIE, 3HAUH-
TeJabHasd OGBOJHEHHOCTb TEPPUTOPHH W BBICOKHE BEJIHUHHEI MOALYJELR
nonseMHoro croka (mo 10—12 qa/cex. km? B Gaccefinax pex Bumrepn
u KocbBbl) cBS3aHBl ¢ pa3BHTHEM KapcTa Ha 3alajHOM CKJOHE
Ypana. 3mech pexd B CpellHEM CBOEM TeYeHHU Bpe3aHbl B TOJIILY
KApCTYIOUIHXCA KapBOHATHBEIX IOPOJ MaJe030s1 H XOPOIIo APEHUPYIOT
9TH BOJOHOCHBIE TOPH3OHTEL

B To ke BpeMs B pacCHOJIOMKEHHBIX PsioM OaccefiHax, rie OTCyT-
CTByeT KapcT, MOIYJL: MOA3EMHOr0 CTOKA HE IpeBhiaeTr 3—
4 j/cex. KM2. :

s pafiona ¥Y(PuMCKOro naarto, MOBEPXHOCTb KOTOPOTO CAOXKEHA
3aKapCTOBAHHLIMU H3BECTHAKAMH ¥ [JOJOMHTAMH HUXKHEHA IEePMH,
JIETKO TOTJIOIIAIOIIMMH OCaJKH, XapaKTepHO BO3pacTaHHe MOILYJIS
II0JI3eMHOIO CTOKa B Gaccefinax pex Yool u Af 10 4 Ja/cex. kM2, X0oTs
Ha TpHaerarmllell K IJAaTO MECTHOCTH MOAYJb NOI3eMHOr0 CTOKa
cocTaBaser 2—3 JifceK. KM2,

Ha BocTouHOM CKJIOHE Ypana KapcTOBbIE BOAH BCTpe‘{a}OTCH oT-
JeJbHBIMA yuacTkamu B 6accefiHax pek CocwkBH U Barpana. Moxyau
HOA3€MHOTO CTOKA 3IeCh COCTaBJAdIT 3—3,5 nfcek. kM2, Torna Kak
B GaccefiHaX, JIMIIEHHBIX KapCTa, OHM CHHMKAIOTCSH O 2 J/CEK. KMZ,
\ ¥ Onpenensooniee 3HaueHne BJIHAHHS KapcTa Ha (GOpPMUPOBaHHUE |
nojzeMHOro cToka Habmogaercs B Kppimy. B roproii wactu Kpeima
B OJHHAKOBHIX KJAHMAaTHUECKHX YCJIOBHUAX MOJ3EMHBIH cTOK ¢(opMu-
pPYeTCs TOALKO B pailioHe CHbHO. 0OBOJHEHHBIX 3aKaPCTOBAHHBIX TO-
POI I0pCcKUX oTAOKeHuH (Moxyau 5—15 j/cex. kM?) Ha obuieM QoHe
pacmopocTpaHeHHs npamuqecxn Ge3BONHBIX BOJOYNMOPHBIX MOPO/
TpHaca, IOpH, MeJaa.

Bnusinue Kapcra Ha pacnpocTpaHeHHe HOA3eMHOrO CTOKA OTMe-
qaeTcss Ha KapTe ¥ B APYrux pafionax. Tag, Hanpumep, palionamu
C aHOMAJBbHLIMH 3HAUEHHSAMH MOALYJeH SBJISIOTCS KapcTOBHE 06Ja-
CTH B cpenneM TeueHHHn Bouru — 6accelinn pek Cepexu, Temn u -
[Iesinbl. KoneGanus specs Mopydeid ot 0,6 mo 1,8 ji/cek. kM2 o6bsic-
HAIOTCA. TOJOKHUTEJNbHLIM W OTPULATEAbHBIM BJHSHHEM KapcTa Ha
NOJ3eMHBIH CTOK. ]

Ha cesepe Boizensercsa yuactok Onero-CeBepoJBHHCKOTO MEXKAY-
peubs. 31ech B YCIOBHAX 3aKaPCTOBAHHBIX GaccefiHoB peK MlebIora
¥ Kynos MOZyJb HDOJ3eMHOIO CTOKa AOCTHraeT  5—6 Jj/cek. kM2,
B Oaccefinax pex Emubt u Balimyru — 3—3,5 a/cexk. kM2 1mpd 3Ha-
YyeHH# QPOHOBOTO MOIYIsA 2—2,5 J/cek. KM2.

Xapagteproe ansa TumaHa BospacraHHe MopayJeil or mepude-
PHMHBIX YacTel K IEHTPY M - IOBLIIIEHHOe HMX 3HaueHHe 34ech [0
4 n/cek, kM? HaXOIUT OOBACHEHHE TAKMKE B PA3BHUTHHM KaPCTOBBIX H
TpeuuHOBaTHX BOL. B Gaccefimax pex Koc-io, Koxuma, Illyropa,
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- HWnblua TtakXke Habniofaerca BO3pacTaHue ~MoOAyJeli 10 4—
5 jqi/cex. kM2, 06BSACHSIEMOE HAJHUHEM KaPCTa.

B paifioHax pasBHTHS KapcTa MOMKHO BCTDETHTb W TPAKTHUECKH
6e3BofHbe yuacTKd, Hampumep, Ha Kpeimcko# #ae, Ha Cuaypuii-
ckoM 11aT0 (nobepexbe DHHCKOrO 3a/MBa) W B APYTHX MECTax.
OnHako 3TO siBJ€HHE HOCHT Y3KOJOKaJbHBEIM xapakrep. OHO CBf-
38HO C MECTHBIMH TOTVIOIIEHHSAMH aTMOCHEPHbIX OCAJKOB H IOBEPX-
HOCTHOTO CTOKA KApPCTOBLIMH IYCTOTAMH M NPHBOJUT JIHIIBL K IEpe-
-pacnpenesenio NMOA3EMHOr0 CTOKa B IpelenaxX CpaBHHTENLHO He-
0OJIBIINX TJIONIA e .

BausHME pasiudHOM BOLOOGHJILHOCTH IOPOJ U - BOLOUIPOHHIIAE-
MOCTH 30HBl a3palivi NPOABJAAETCS KakK Ha PaBHUEHON TEPPHTOPHH,
Tax W B TOPHBEIX coopyxkeHHAX. [IposBieHHe 3TOTO q)aKTopa yEe
4ACTHYHO PACCMOTPEHO HA MpHMepe Kagkasa.

IloBhIllleHHe 3HAUEHUH MOAyJeld MOA3EMHOr0 CTOKa CBSI3aHHOE
C THPOTEONOTHYECKUMHE YCIOBHIMHU, MOXKHO MPHUBECTH /s GacceitHa
p. Mepkuc (cesepo-sanan ETC), rme uHTEHCHBHOe JpEHHPOBAaHHE
TOJIIH (PIIOBUOTJIANHANBHEIX NECKOB OOJBINOH BOJOOOHIBHOCTH CO-
3naer Ha oOuiem (oHe OoJjee HH3KUX MOAYJEH «ISTHO® MOBBLILICH-
HBIX 3HAYEHHH MOJ3EeMHOTO CTOKa (10 6 Ji/cer. kM?),

O6uiee noHmKeHHe MOAYJeH ¢ ceBepa Ha IOT Ha TeppuTopuu be-
JIODYCCHH, CBf3aHHOE C YMeHBIIeHHEM KOJMUeCTBA aTMOC(epHBIX
0CaJKOB, OJHOBPEMEHHO YCHJIHBACTCSi CMEHOH IecuaHbiXx TI'PYHTOB,
pacupocTpaHeHHBIX B- CEBEPHOH uyacTH TOBceMecTHO (B OacceliHe
p. HpHHHTH) 60JIOTHBIMU TOYBAMH U 0GoJiee TsKeJNbIMU TpyHTaMHU
C MeHbIUel BOJOOTHauel, XapaKTeprIMI/I IJISl JO2KHBIX DPaliOHOB 5TOM
TEPPUTOPHH.

B ceBepo-zanagHO#l yacTH YKPaWHCKOrO KPHCTAJNIHIECKOTO Mac-

CHBa Ha KapTe BRIPHCOBLIBAETCH 06GJACTh MOHHZKEHHOIO CTOKA C H30-
gunuedt 0,5 Ja/cek. KM%, B TO BpeMsi KaK Ha OKPYyzKalollell Teppuro-
puu xapakTepHeIMH siBJsiioTcs monydau 0,7 j/cek. kM2, 31ech yMeHb-
IleHHe CTOKa HaXOLUT OOBSCHeHHe B MEHBbIUEH TPEUIMHOBATOCTH
30HBl KDHCTaJNHYECKHX  TIOPOJ, PAacloJOXKEHHBX Ha BOAOpasiene,
U CBSI3aHHOM C 3THM IIOHHIKEHUH BOLOOOHUIBHOCTH MOPOJ.
v/ HauGosiee 1pKO MOBBIIEHHE CTOKA B 3aBUCHMOCTH OT BOJ00GHIIE-
HOCTH IIODOJ HaXOIUT oTpaxkeHne B MoCKOBCKO# cuHexsuse B 00ia-
CTH pacmpocTpaHeHHs u3BecTHAKOBYBosee JeTanbHoe paccMoTpenue
BJIMSTHUSI OTIENBHBIX (AKTOPOB Ha OCOOEHHOCTH paclpeneeHus Nox-
3eMHOI'0 CTOKA NAHO IIPH PErHOHAJbHOM ONHCAHHH OTAEJBHBIX THJ-
poreonomquKHx paiionos (rsiasa 9).

| KapTel moA3eMHOTO CTOKa I03BOJSIOT OOHAPYXKUTH OGLIHE TeH-
,U,eHI_U/II/I BJIMAHUS MHOTOJIETHE!l MEP3JIOTH Ha NPOCTPAHCTBEHHLIE 0CO-
GeHHOCTH pacnpejesenus moxsemuoro croka 1o teppuropun CCCP,
3ak/04dIollHecs] B CHUKEHHH €ro MojyJaeil B o6jacTax, TAe Meps-
JIOTA -JOCTHraeT GOJBIIOA MOIIHOCTH W HMEeT CIJIOIIHOE PAa3BHTHE.
Hau6osee yeTko BausiHEE MHOrOJIETHEH MepP3/I0TH HAa (HOPpMHPOBaHUe
IOA3E€MHOTO CTOKA IPOSIBJASIETCS B TOM, 4TO B MOsfcCe CIVIOUIHOro €e
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pacupocTpaHeHus OH cocTaBssgeT o6bluHO MeHbine 109 obuiero peu-
HOTO CTOKA, TOTNA KaK NPH aHAJOUHYHBIX YCJIOBHSIX B OTHOIUEHHH
CJIOXKeHHs TMOPOJ H KOJHYECTBA aTMocepHHIX 0CallKOB B GOJBIIHH-
cTBe ApYrux pafionos kKonebaercs ot 20 o 40% u Gonee. HpH 3TOM
‘BeJIMUAHA MOALYyJs uaMensiercs ot 2 1o 0,5 ;1/cek. km2. L7«

BinsiHHE MHOrOJIETHEMEPS3JbIX MOPOJ, HA BEJUYMHEl 3SHMHETO MOJ-
3eMHOro CTOKa B p. JleHe cka3biBaeTCss B YMEHBIUEHUH MOZYJS TOJ-
3eMHOT0 CTOKa II0 OJuHEe PeKH OT 3 J/ceK.KM? B BEpXOBBAX MO
0,5 a/cek. kM2 B ee Hu30BbAX (Krociop). IlocTenennoe ymeHblieHue
MOJYJIsl BHH3 110 TEYEHHIO CBA3aHO C YBe/JIHUeHHEeM MOIIHOCTH MHOTO-
JIeTHeMEeP3JbIX TOPOJ NIPH Hepexofie OT 30Hb OCTPOBHOTO (BEpPXOBbE)
B 30HY CIVIOUIHOTO UX PACTPOCTPAHEHNHs C PEAKHMH TaJlHKAMH (um-
30Bbe).

XapagTepHEIM NpPOSIBJEGHHEM BJIHSHHUA BEYHOH MEp3JOThl Ha Be-
JHYHHY TOJ3eMHOr0 CTOKA SABJsIETCS 06JaCTh MHHHMAJbHbBIX 3Haye-
HU# MOLYJA CTOKa, OKOHTYpeHHAs Ha KapTre u3onuHuel 0,01 n/cex. km?2
B o6nacTd BU/IONCKO! CHHEKIHSHI, Tle MOIHOCTE MHOFOJeTHEMEDS-
JIBIX TIOPOA [OCTUTAET MeCcTaMHu 600 M.

BuiusiHHe MHOTOJETHEMEpP3JbX NOPOX HAa CTOK OTMedeHo MAad
[Tonsipuoro ¥Ypana. MurepecHo nposiBienHe MeP3JOTE B HEKOTOPOM
HApYUIeHHH ITHPOTHOH 30HAJABHOCTH B (OPMHUPOBAHHM TOA3EMHOTO
cToka Ha 3anagHo-CHOUpCKON HH3MEHHOCTH. 3Jech Nosic. Hanboiib-
[Iero IOH3eMHOI0 CTOKa pacrnoaoxed Mmexay 60 u 65° c.um. Ecau
K IOTY OT 3TOTO [05ICa HOA3EMHbIH CTOK YMEHBIIAETCS MOJ BHSHUEM
KiuMaTa (yMeHbIIeHHe 0CaJKOB, TOBLIIIEHHE HCHApPEHHUs), TO K ce-
BEPY €ro CHrXKeHHe OODbICHSETCs PasBUTHEM Y CaMOi IIOBEPXHOCTH
3eMJIM MHOIOJIETHEMEDAJIbIX HOPOL.

CpoeoGpasHbl uepTsl YOPMHPOBAHHUS 1036 MHOTO CTOKA Ha CEBEPO-
BOCTOKe CTpPAaHbl, B 00JaCTH IUIHPOKOTO PACHPOCTP aHEHHS MHOTOJIETHE-
Mep3JILIX OPOJ B CYPOBOTo KNUMATa. 3Jech Pa3BUTO Ha/leJHOe pery-
MHPOBaHMe, NPHBOAIIICE K CE30HHOMY NepepacnpeseeHto 10 3eM-
HOTO cTOKa B peku. O6uInil 06beM aKKYMY/IHPOBAHHO B HAJIE[SIX BOIHI
pocturaer B 3uMHee Bpemd {mo manubeim A. C. Cumakosa) 31,5 kM2,

OrpaHnueHHOCTb CBeIeHUH 06 ocobenHocTAX GOPMUPOBAHUA NIOA-
3eMHOI'0 CTOKa B 30HE MHOTOJIETHEH MepsJsioTH, CI0XKHOCTb KOJMUe-
CTBEHHON perMoHalbHOHW OLEHKHM TOA3E€MHOTO CTOKA B 3TOM 30HE
B CBAI3H C Ma/J0# H3YUYEHHOCTBIO SBJICHUH HAJNETHOrO PETYAUPOBAHHUS
MOA3EMHOrO CTOKA B PEKH TPeGyeT [JIst MOJHOIO BEIACHEHH: 3Haue-
HHSL B STOM MpOIeCCe MHOTOJIETHEH Mep3/IOThI paBBI/ITI/IH HCC/IeN0Ba-
HHUH B 3TUX palioHax.

3aKOHOMEPHOCTH COOTHOINEHHS IIOA3EMHOTO CTOKA H O6IEro pey-
Horo croka mas teppuropun CCCP, koropble BHISIBACHB TpPH pac-
CMOTPEHHH KapThl BeJHYMH IIOA3€MHOIO CTOKa B IpPOLEHTAaX OT
ofIero pPeyHoOTo CTOKa, MOMKHO OXApPaKTEpHU30BaTh CJAEXYIOLIMMH
ocobeHHocTAME (puc. 57).

[TepBoe, uto ofpairaer Ha ceGs BHUMaHMe IPH PaCCMOTPEHHH
pacrpefesieHusi JOJAU [OJ3EMHOIO CTOK2 B OOLIEM PEYyHOM CTOKE IO
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tepputopun Coetckoro (Co103a, — 9TO OTCYTCTBHE TOH SIPKO BbIpa-
’KeHHOH reorpauuyeckoll 30HAJBHOCTH B paclpelefeHHH, KoTopasd
T&K YETKO BHIPHCOBLIBAETCS Ha KapTe CPENHEro0BbIX MOLy/eH MOm-
3eMHOTO CTOKa. DTO OOBACHAETCH TEM, UTO KaHMaTHuecKue (akTophl
B GOJBIIMHCTBE C/yuaeB OJHO3HAYHO BJHUAKT BHa (OPMHPOBAHHE
[IOJ3eMHOr0 M [OBEPXHOCTHOrO cToka. IlosToMy Ha mepBoe MECTO
B 3AKOHOMEPHOCTSIX.pacipeje/eHus 3TUX BeJHYNH BLICTYNAIOT TaKue
(paKTopr Kak penbed U ruApPOreoJoriyeckHe yCJaOBHS.

3HayeHde BeJHUYUHBl HOJ3EMHOIO CTOKA B MPOLEHTaX OT PEeYHOTo
croka mo Teppuropuu CCCP ¢akTHuecKH H3MeHseTcst OT Hyas (yda-
CTKH NpPaKTHUECKHX BOJOYNOPOB) IO 100% - (xapcroBbie YYaCTKH
NOJIHOTO TIOIVIOIIEHHsI 0CafKoB)¥ B’ kauecTBe IpHMepa MOMKHO HpH-
pecTn HeGonbllne yyacTKu Ge3 peuHoro croxka Ha CunypuiicKom.
m1ato, a Takxke ydactku ['opHoro Kpbima ¢ NmpakTHYECKHMH BOJO--
yIOpaMy, YK€ yKa3aHHble Bbille, rae GOpMHPYeTCa TONBKO NOBEPX-
goctubifl ctox. OpHAKO YYaCTKH 3TH 3aHMMAIOT OYeHb HeOOJb-
e TIOMafH, KOTOpLIe Ha MeJKoMacITabHEIX KapTaXx I0Kas3aTb
HeJb3sl,

Ecnu paccmatpuBaTh H3MeHeHHe NOJH MOA3EMHOTO CTOKA B PEKH
nas ETC, 1o ueTko Bblgensiiorcss Tpu 30HH. Ha Teppuropuu bBas-
THHCKOTO LHTa OTMeYaeTcs 30HA ¢ NPeuMyIHecTBeHHBIM M3MEHeHHEeM
srofi poau. ot 10% m menee mo 30%. OrtnocurensHo HeGoJabmIAA
MOILHOCTb 30HBE HHTEHCHBHOTO BOLOOOMEHa, Majas pacwIeHeHHOCTh
H 61aronpuaTHBIE YCIOBUSA 06pa30BAHNS NOBEPXHOCTHOIO CTOKA HpPU.
HETJyBGOKOM 3ajleraHuy TPYHTOBBEIX BOA OOYCHOBIMBAIOT CpAaBHU-
TeJbHO HEOOJBIIOE YYACTHE TOJ3eMHBIX BOX B (DOPMHpPOBAHHWH pey-
Horo croka, ToJBKO Ha ywacTKaxX Kapcra, Ha BO3BBIIIEHHOCTIX
¢ GOJBIIOH pAacuNeHeHHOCTbO OTMEYaeTcsl Pe3KOe MOBBILIeHHe MOJ-
3€MHOrO NUTAHHS PEK. YUACTKH NHOBLIIIEHHOTO TNOA3EMHOI'0 CTOKA
NPUYPOUYEHBI K KapCTy Onero-CeBepoBUECKOrO BOJIOpa3/ielna; Ky-
JOUCKOr0 TnaTo, THMAaHCKOrO KpsiZka M K KAapCTOBBHIM paionam
Ypana.

ITocTenenHo MOBHIIASICH OT «MEHBIIE 10%» Ha no6epe>Kbe He—
yopckoro Mopsi, B cpeanell nooce ETC KospHUMEHT MOA3€MHOTO
nuTauus pex pocruraer 40—50%. B sto#l soHe sHaumTe bHAS BeU-
YHMHA JOJHU TOJ3EMHOT0 CTOKAa HAaXOJUT OODbSICHEHHE B OTHOCHTENLHO
BBICOKOH PACYJEHEHHOCTH MECTHOCTH, HErJyGOKOM 3ajieraHuH MOJM-
3eMHBIX BOJL B BO/JOOGHUJIBHLIX IOPOJaX, XOPOUIO APEHUPYEMBIX pe-
kamu. JOXHee 5TOU 30HBI CTeNeHb YYACTHS NMOA3EMHBIX BOJL B peu-
HOM cTOKe mnoHukaercsi W jgocruraer 10—20%, a ma unoGepexnbe
Uepnoro, Asosckoro u Kacnuiickoro mopeil, rie MmHPOKOE PasBHTHE
NOJy4aloT BpeMeHHble BOLOTOKY, IOJ3eMHble BOIH B (DOPMHPOBAHUH
MECTHOTO CTOKA NPaKTHUECKH yYaCTHs HE MPUHUMAIOT.

Kapmnarcko-Kprimcko-Kaskasckoir ropHo#i ofsactu, KaK U HEKO-
TopeiM ApyruM ropHeiM obaactam CCCP (¥paa, KamuaTka, rope-
Cpenneit A3uu), CBOHCTBEH OOJBUIOH AMANA30H H3MEHEHHs - JOJH
NOJ3eMHOTO CTOKAa Ha HeGoJBIIMX IJIomansx., TonbKo pasBHTHE
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MJI0X0 NpOHMUAeMbIX nopox Ha Kapmarax o6ycjaoBauBaeT sjech He-
GOJNBUIYIO BEJHYHHY MOJA3EMHOIO MIUTAHHS PEK.

XapakTepHOH OCOGEHHOCTBIO B PACHPELENEHHH IOJH MOA3EMHOTO
croka Aas Asmarckol teppuropuu CCCP spasercs Hanuuue oOmIup-
HO# ofsactu ¢ HeGonbIUM ee 3HauenneM (menbine 10%); sra o6-
" JIACTh IIPHYPOUEHA K 30HE PacnpoOCTpPaHeHHsT MHOTOJETHEH Mep3JIOTHL

OcHOBHBIM (POHOM KapThl BeJHYHH MOA3EMHOTO CTOKA B IIPOIEH-
Tax OT 06Iero peuHoro croka Ha Asmartckoit tepputopun CCCP
sIBJIAEeTCsS 001acTh ¢ rpajanusMy goau ot 10 mo 20%, sanuMaroiias
HeHTPAJbHYIO 4aCTh 3TOH TEPPUTOPHH. 3HAUEHHE NOJIH TOBBIIIAETCS
K I03HOMY TopHOMY mnosicy 1o 20—30%, a mecramu Ha yuacTkax
¢ 6JaronpusTHBIMH - THAPOTEOJOTHYECKAMH  YCAOBHAMY — Jake J0
30—40% u Gosee (CHIBHO TPEIIHHOBATEIE TOPOIBEI BOCTOUHOTO [100e-
pexbsa 03. Baiikan — 40—50%).

IlpoBeneHHBl aHaAU3 KapThl AOJIU NOA3EMHOIO CTOKA HAaeT JHIb
ofllee mpecTaBIeHiHe 0 3aKOHOMEPHOCTSAX B3aHMOCBSI3H IOA3EMHbIX
u, peunblx Boy Ha Teppuropuu CCCP, HO B KOHKPETHBIX KOJHYECT-
BEeHHLIX BeJWUMHAX, KAKUM fABJsAeTCS KOG (GUIHEHT TOI3€MHOT0 HH-
TaHHd PeK. o

2. W3MeHYHBOCTb MOA3EMHOIG CTOKA B pexku

B saxsioueHue XapakTepHCTHKH OOGUINX 3aKOHOMepHoCTell -dop-
MHPOBAHUA ITOJ3eMHOr0 CTOKa LeJecOO0pPa3HO OCBETHTbL BONPOL
0 ero U3MeHUHBOCTH BO BPEMEHH.

Hcnonp3oBanue MeTO[a TEHETHYECKOTO pacuieHEHus TCHAPOrpa-
(poB . obecreynBaeT BO3MOXKHOCTb OLCHKHM H3MEHUHBOCTH Ha OCHOBE
cTaTHcTHYecko#l o6paboTKy OOLIMPHOrO HCXOAHOTO MAaTepHaJsa.

HarnsaHoe npenacraBieHne 06 H3MEHUHBOCTH IMOA3EMHOIO CTOKA
B MHOTOJIETHEM paspese AaloT XPOHOJOTHUECKHe IpaduKy Xo4a [oj-
3€MHOTO M TIOBEDXHOCTHOIO CTOKA M Pa3HOCTHDLIE WHTErpajbHble KpH-
Bble (CyMMapHble KPHBbIE OTKJAOHEHHS TOLOBBLIX BEJHYMH MOA3EMHOTO
CTOKa OT CpefHero ero 3HAUeHWd 3a MHOTOJETHUE Nepuon HaGJaio-
jgenufi). [Ipruem ecau xpoHOJOrHYecKue rpaduKi XOpoIo OTpakalioT
KoJeOaHHsT CTOKA H3 T0oJa B rofl (OTKJIOHEHHST OT HOPMBL 32 KaXKblH
roj B aGCOJIIOTHBIX WJIM OTHOCHTEJBHBIX €NMHHIAX), TO TI0 Pa3HOCT-
HHM KDHBLIM MOXKHO NOJYYHTb MOJIHOE NPeiCTaB/lenHe O IHKIH-
YeCKHX KOJeGaHHUfAX CTOKa.

Jst nmocTpoenusi pasHOCTHEIX HUHTErPANBHLIX KPUBHIX Hauogee
YAOGHO HCIONB30BAaTh OTHOCHUTENbHLIE BeJUUUHBI — MOAYJbHEE KO-

qi

s dunuenTH k——o—, OTKJIOHEHHsI KOTOPHIX OT EJHHHMIH IOCJelo-
BaTeJbHO CYMMUPYIOTCS:

2k —1. (48)

Hng BO3MOXHOCTH CPaBHEHHS KPHBHIX 110 Pas3/JUYHBIM ITYHKTaM
HabuofeHuil HeOGXOAHMO HCK/IIOUUTh BJHAHHE H3MeHupBocTu. llo-
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3TOMY Pas3HOCTHbLIE HHTerpasbHLie KPHBbLIE CTpOHTCH IO OpAHHAaTaM

Z(k—l) — 7 (8, ' (49y

Tie { —Bpems, C, — Koa(p(pHuHeHT BapHaluu.

- HMurerpanbHble KpUBLIE H XPOHOJOTHUeCKHe rpaduku Obid mo-
€TPOEHBl [J51 ONOPHBIX NYHKTOB, HMEIOWINX HauGOJbIIYIO ITPOAOJ -
KUTSJNBHOCTh  HaOmogeHusi. i cpaBHeHHSI  ONHOBPEMEHHO
IIOCTPOCHB! OJIsi TeX K€ IYHKTOB TPA(UKH H3MEHUHBOCTH TMOBEpX-
_HOCTHOTO CTOKA, II0/1y4aeMOro N0 PasHOCTH OBIIEr0 PEYHOro H IOJ-

© 3€MHOTI'0O CTOKa.

Takum o6paszom, B oTHUHE OT OOLIUHO NMPUMEHSIBIIETOCH DaHee
CpaBHEHHs IIOA3€MHOTO M OOIEero peyHoro CTOKa, B HACTOSIIMH
AHaJM3 HKCCIENOBAHHSl 3aKOHOMEDHOCTH MHOTOJIECTHHX KoseOaHui
BKJIIOUEHO CpPaBHEHHE TeHETHYECKH CaMOCTOSITENBHBIX COCTABJISIIO-
ILIYX PEYHOrO CTOKA. :
‘\\ )AHaIH3 PAsSHOCTHBIX MHTErpPalbHBLIX KPHBBIX IOL3EMHONO cTOKa,
B KauecTBe NpHMepa NPHUBEJCHHBIX AJsi OTAeJbHBIX DeK Ha pHC. 58,
IIO3BOJIUJ BBIABHUTB CMEHY L HKJAOB INOHHUXKEHHBIX (MaJ’IOBO,lIHbIe I"O,ZLbI)
M/ NOBBINIEHHBIX (MHOrOBOJHBIE FOMBI) BeJHMUMH NOA3EMHOrO CTOKa.
Js1 GOJIBIIMHCTBA PafOHOB BBISBJIEHBl LHKJIbBI CPEIHEN MPOLOIIKHU-
TenbHOCTH 20—30 JeT; 3TH UMKJIBL He 00/1alaloT CTPOrOH MPOLOJ-
KUTeJbHOCTBIO, & XapaKTepUsyloTcss oflie#l TeHIEeHNHeH K YIOBbIIIIe-
HUIO MM TIOHHXeHUIo cToka YHanpumep, MOXKHO OTMETHTh MaJIOBOJ-
Hble nepuopbl: p. Jduenp — r. Cmovsenck — 1882-—1905 rr. (23 roga);
p. Bumepa — a. Murpakoo — 1932—1954 rr. (22 romza) u T. A
Manosonnbifl HKA HaubosblueHl Ipomomkutenbuoctd (62 ronpa)
oTMeueH ans p. 3anagHoil Jsmabl (r. BureGek) c¢ 1881 mo 1943 r.
Mruorosonubie nepuonsl: p. Juenp —r. Cmosnenck — 1905-—1937 rr.
(32 roga); p. Barka —r. Kupos — 1892—1906 rr. (14 jer) u ap.

- Ha ¢one stux 60BIIMX LHK/IOB BEAESIOTCS KOJMeGAHUS MEHb-
kX IEPHOLOB — CO CpefHeH MPONOJKHTEIbHOCTBIO | —5 jieT u Hau-
Goapment 7—10 et /Ilng p.. duenpa y r. CMo/eHcKka 5TO MaJ0BOI-
HblH Meprof 1882—1892 rr. (10 ner) u muoroBogusit 1926—1931 rr.
(5 set); masa p. Barku y r. KupoBa — coorBercreenno 1949—1958 rr.
(9 ner) u 1924—1929 rr. (5 sner) u ap. MoAyau CTOKA COCTABAANK
ang p. Jduenpa y r. CMoJeHcKka 3a MaJOBOAHBIA JJINTENbHBIH IIe-
puon ¢ 1882 mo 1905 r. 1,4 n/cek. kM2, a 3a MepUOL MaJOro LHKIa
BHYTpH Hero (1882-—1892 rr.) — 1,3 si/eek. KM?; B TO ¥Ke BpeMs B Te-
YeHHe MHOTOBOAHOIO nepuoma Ha Toi e peke ¢ 1905 mo 1937 r.
CcpelHUH MOAy/Ib cocTaBastai 1,8 Ji/cek. KM?, a 3a KOPOTKHH UMK
 BHYTDH HEro (1926—1931 rr.) — 2 J/cex. kM2,

»/»/ CoBMeCTHOE DPacCMOTPEHHE HMHTETrpPaJIbHBIX KPHBLIX H XPOHOJO-
THUYECKHX TPa(HUKOB MOBEPXHOCTHOTO U MOJ3€MHOrO CTOKAa B PeKy
TI0Ka3biBaeT HaJuyue o0lIell CHHXPOHHOCTH B UX KojeGaHusax. OmqHo-
BPEMEHHO XDPOHOJIOTHYECKHe TPadHKH XOPOLIO OTPaKaioT MEHBIIYIO:
HU3MEHYHBOCTD OJ3eMHOTO CTOKA IO CPABHEHHIO € MOBEPXHOCTHBIM
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(puc.  59), uro roBOpUT O GOJbINEH 3aperyanOBaHHocm NEPBOTO. |
PasnocTdble HHTErpa/bHble KPHBEIE OKA3BIBAIOT, YTO B OOLIHX Uep-
Tax LMKJBl JOBEPXHOCTHOTO U TIOA3EMHOTO- CTOKA COBIAZAIOT HJIH
nocJaeHHe 3amas3ibiBaoT HAa 1—2 roma. YkasanHas CHHXPOHHOCTH
H3MEHEHHS IOBEDXHOCTHOTO U NOJ3EMHOTO CTOKA IIO3BOJSIET CHIEIATh
BHIBOJ, 4TO HX H3MEHUYHMBOCTh B 3HAUHTEJNbHOH MEpE ONpeNensieTcs
OJHHUMM M TeMHU K€ NPHINHAMW H B NEPBYI0 oOuepesb HU3MEHUH-
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Puc. 58. PasHocTHble HHTerpajbHble KDHBEle MOJYJMbHEIX K03(GhHIHEHTOB
I0I3eMHOTO K HOBEPXHOCTHOTO cToka B pexu ETC.

_a-—-p. Sanaaguas [BuHa —T. BureGek, 6 —p. dHenp —r. CMmoJeHck, 6 — p. BsATka —
r. Kupoe, &—p. Bumepa— A. Mmpaxoao 1 = mOomseMHEI CTOK, 2 — IOBEPXHOCTHEL
CTOK.

BOCTBIO TOMOBLIX CYMM OCagKoB. DTO, B YaCTHOCTH, CIELYET H3 CO-
MOCTABJEHHs! COBMEIIEHHBIX HHTErPAJBHBIX KPHUBHIX TOJI3EMHOrO H
TNOBEPXHOCTHOTO CTOK&, 0CAJKOB (rOJIOBEIE CYMMBI, CYMMEI 32 OCEH-
HUHl ¥ 3UMHHH NEPHOABI), a TakxKe KPUBOH CYMMbl OTPUIATENLHBIX
TeMIeparyp Bo3Ayxa (A/Ns XapaKTePHCTUKH CypOBOCTI/I 3HUMBI), TIpe-
CTaBJEHHBHIX Ha puc. 60.

OxHako B OTHeJbHBIE TOJAbl, & HHOrJA U 33 TepPHOAb B He-
CKOJIBKO JIeT HabMAIONaeTcs acCHHXPOHHOCTh B KOJNeGaHHUSIX IOBEpX-
HOCTHOTO H IIOA3EMHOTO CTOKA. B Takue roabl BAUSHEE, KpoMe ocal-
KOB, JpYrux (hakToOpoB 0OKa3asnock Gosee CyIIeCTBeHHBIM. K TakuMm
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<dakropaM, HalpHuMep, MOXKHO OTHECTH BHYTPHIOJOBOE pachpemesie-
HHE OCAaJKOB, XapakTep MX BBIIAJEHHS, YCJIOBHS CHErOTasHUS U
MpoCcayHBaHUS TaJblX BOJ, UCIapeHue ¢ GaccefiHa 3a JIETHUI NEPUOL
u Ap.fHa BenuurHe moA3eMHOTO CTOKA MOTYT CKAa3blBAThCS OCANKH
- MpeABMyIIMX JeT U IVIaBHBIM 06pasoM OCaaKH 3a TPeIecTBYIOIHH
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Puc. 59. Kosebannss MOAyJ/eli NOBEPXHOCTHOTO M IOA3EMHOTO CTOKa B pPEKH
32 MHOTGJIETHHI TIePUOL. .
@ —p. 3anmaguant [suHa —r. Burefek, F=27300 xu?%, C, ;,5=033, C, ;575=0.24;
6 —p. Huenp —r. CMoneHck, F=13800 k% C, ;,,=030, C, ;575=0,22; 6 —p. IOou—
1. Jlucku, F=69100 xm?, C, ;,5=039, C, mona=009 &—p. Oxa—r. Kanyra,"
F=54900 kM?, Cp 1,5=0.35, C, 1oq3=0,16; 0 -—p. Barka —r. Kupos, F=48300 xm?
Cyos=026, C, noxs—09%24; ¢ —p. Bumepa — x. Murpaxoso, F=9020 kM2 C =(),27,
Cy nona=016. I — noa3eMHBIA CTOK, 2 — MOBEPXHOCTHBI CTOK.

v OO0RB

OCEeHHUIl TepHOJ, B TO BPeMs KaK BJUSHHE HX HAa [OBEPXHOCTHBIH
CTOK CYIUIECTBEHHO MEHBIIE. j};

DTO MOXKHO NPOHNNIOCTPHPOBATH Ha MPHUMEPE PACCMOTPEHHS
HHTEerpajbHBIX KpHBBEIX Aas 'p. Oxu y r. Kaayru, rze oTmevaiorces
HanGoJee TPOLONKHUTEIbHEE HEPHOA ¢ O0lell TeHAeHIUEel K aCHH-
XPOHHOCTH NOBEPXHOCTHOI'0. W MOA3eMHOro croxa. Ilepmon ¢ 1887
170 1905 r. 119 MOJ3€MHOI'0 CTOKA SBJSETCA MaJOBOMHBIM, B TO BpeMst
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KaK JJsd [0BEPXHOCTHOTO — MHOTOBOJHEIM. [ij1si mepuoza c¢ 1943 110
1958 r. nabaogaercs o6paTHoe SIBJIeHHe: OH MHOTOBOJEHELY JJIsl TIOA- *
3eMHOFO CTOKa W MaJOBOAHBIN Ans nosepxHocTHoro. Ha mporsxke-
HHM YKA43aHHBIX JJHUTEAbHBIX TEPHOTOB HaGMIOZAI0TCS OTJeJbHBE
KOPOTKHE IepHOABl C CHHXDOHHBIMH KOJeGaHUAMH MOBEPXHOCTHOIO
M Tox3eMHOTO cToKa. llpencraBnennnie Ha  puc. 61 wuHTErpanb-
Hble KPHBble TIOJOBbIX, 3UMHHX H OCCHHHX CYMM OCaJKOB, CyMM
NOJIOKHUTEJNBHBIX U OTPHLATEJNbHBIX TeMIepaTyp BO3AyXa, a TakikKe
KpUBasi MHHHUMAJbHBIX (MEXKeHHBIX) BEJHYHH CTOKa IO03BOJSAIOT
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Puc. 60. CoBMeleHHEIE PASHOCTHBIE HHTErpabHbIe KPUBLIE CTOKA H METEOo-
POJIOTHUECKHX 3/1€MEHTOB, p.-JloH — cr. JIUCKH.

1 -~ MoJ3eMHBI CTOK, 2 — MOBEPXHOCTHRIH CTOK, 3 — rogoBas CcyMMa OCaJiKoB,
4 — cyMMa OCajKOB 3a OCEHHMi{I IEpHON, & — CyMMa OCaJKOB 3a 3UMHHI NEPHOI,
i 6 — cyMMa OTPUIATEJbHBEIX CpPEJHEeMeCSYHLIX TeMIepaTyp BO3JvXa. .

cllenath paj BLIBOAOB O 3aBHCHMOCTH KoJeOaHHK xapaKTepHch
CTOKA OT IHAPOMETEOPOIOrHYCCKHX YCJIOBUHA.

Tag, MaJOBONHBIN NepHOA AJS IoA3eMHoro croka ¢ 1887 o
1905 r. ompejensiercss B HEPBYIO OYepelb MOHHKEHHBIME BeJHYHHAMU
rOAOBHX CYMM OCAaIKOB 3a 5TH ToAbl. He3HauuTejbHOE MOBBIIEHHE
I0BEPXHOCTHOTO CTOKA, MO-BUAMMOMY, IDOHUCXOAMIO 3a cUeT Gojee
OOHUJIbHEIX 3MMHHUX OCAaJKOB, HAPYXKHOTO CHETOTAsHUS U CHABHOI'O
npoMmep3aHust noys (mepuog c 1887 mo 1897 r.); B mocaenyrouui
IEepHOJ| pellalonlee 3HAUYEHHE B YBEJHUYCHUH NOBEPXHOCTHOTO CTOKA
npuoGpesd OCeHHHE OCAaIKH, :c<popMHpOBaane BLICOKHE OCeHHNME
[ABOJIKH.

SIpkuM mpuMepoM ACHHXPOHHOCTH HOBerHOCTHOI‘O U I0JI3eM-
Horo ctoka asJjasiercd 1905'r. TlonuKeHHBIH [IOJ3eMHBII CTOK 3TOTO
roma (1,4 J/cek. KM2) OGBSCHSIETCH MAaJBIM KOJHYECTBOM TOJOBHIX
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H OCeHHHX ocalkoB npexnbiayiiero 1904 r., a taxxe GoABIIMM JeT-
HUM HCOapeHueM (CyMMa JIeTHHX TeMIepaTyp 3HAYHTENbHO BHIILE
Hopmbl). IlocienHee ocoGeHHO CKasblBaeTCs Ha YMEHbUIEHMH MHHH-
MaJbHOTO CTOKa. [IOBBIIIEHHBLII IOBEPXHOCTHBIA CTOK B 3TOT TOJ
(4,5 n/cex. kM2) 0OBaACHSIETCST OOJBHINM KOJHYECTBOM 3HMHHX W
OCEHHUX OCAIKOB. ’

3a nmepuog 1943—1958 rr. MOHUIKEHHBIH NOBEPXHOCTHBIH CTOK
06yC/OBIEH MaJbIMH CHErosamacaMd B 3TH TOAbl (CyMMBbl 3MMHHX.
OCAaKOB 3HauMTeJNbHO HMXe HOpMbl). HanGonbmas acHHXPOHHOCTDL.
[OBEPXHOCTHOTO M TOA3EMHOrO CTOKA HaOMIOHAeTcA 3a MNEepHOL
1953—1958 rr. IoBuimenublil noazeMublit cTok 1953 u 1954 rr. o6y-
CJIOBJIEH 3HAUMTEJNbHBIMM OCEHHHMH OCaZKaMH NpPeILIeCTBYIOIIHX
ger. B 1955—1958 rr. noRwleHHe MOA3EMHOrO CTOKA BBI3BAHO 3HA-
YUTEJBHBIMH JIETHUMH OCaKaAMH B YCJAOBHAX IOHHKEHHOI'O HCHape-
HHUsI BCJAEINCTBHE OTHOCHTE/BHO HEBBICOKHX TEMIEPATyp JETHEro mne-
puona. Onss ATC s1H cBsI3K WANIOCTPHPYIOTCS, pUC. 62.

BuusinueM Tex e haKTOPOB MOXKHO OOBSACHHTD U OTAENbHBIE He-
GOoJIbIIINe TIEPUOJBl ACHHXPOHHOCTH B KOJeOaHUSAX NOBEDPXHOCTHOTO H
noxseMHoro croxka Jist p. Jloua y r. JIucku (I'eopruy-lex). Taxk, 3a
nepuog 1902—1906 rr. NOBBIUIEHHKIH NON3EMHBIA CTOK OOBICHIETCH

" 6OJIBUIAMH OCEHHHMH OCaJIKaMHU npeaplaymux JeT H MATKAMH 3H-

MaMd (CyMMBbl OTPHLATENbHBIX TEMIepaTyp MeHblIe HOPMBI), IOHH-
JKEHHBIN . )€ TTOBEPXHOCTHBIH CTOK XOpOLIO COTJIACYETCSH C MAaJbIMH
CHEro3amacamy B 5TH TOIHI.

JJ151 XapaKTepUCTHKH 3aKOHOMEpHOCTel pacCIIpeNeNeHHs H3MeH-
YHBOCTH MOASEMHOTO CTOKA MO TEPPHUTOPHH U BJUSHHS Ha Hee 06-
X (pu3uko-reorpadUUECKUX YCJAOBUHA MOMKHO HCIIONb30BATb 3aBU-
CHMOCTb KO3(Q(HIHEHTa BapHALMH OT MOIYJA MOAEMHOTO CTOKA,
TaK KaK MOCJEe[HHI SAB/IAETCH MHTErpalbHbIM IOKA3aTeNeM YCIOBUH
opMupOBaHUsL MOJ3EMHOrO CTOKA.

OnpIT nOCTpOeHUs TAKUX 3aBHCHMOCTEHN IS pasJIHquIX IIYHKTOB
ETC noxasblBaeT, uTo 5TH CBA3H HOCAT JOKAJIbHBIH XapakTep IJs OT-
JeNbHBIX paliOHOB € OJHOPOIHBIM KOMIIEKCOM (uamko-reorpaduye-
CKHX YyCIOBUH (OPMHPOBaHHUS NOJ3EMHOTO CTOKA. TakHe 3aBUCHMO-
CTH J/1s1 PaBHHHHLIX M IOPHBIX palOHOB B KauecTBe NpHMepa Ipe-
cTaBJeHbl Ha puc. 63. Bo Bcex «Iydadx HaxOIUT OTpaKeHHe
yMeHbUIeHHe KO3} (HIHeHTa BapHaluu NoA3eMHOro cToka (Cymons)
C yBEJIUYEHHEM MOJYJsS IOA3€MHOrO CTOKa (§mops). Ha puc. 63 a
npeJcTaB/leHbl KPHBBIE Cv moms =] (Guoms) s Tpex -paiioHoB Pycckoi

LJIATHIL.

Kpusass I xapakrepusyerT 3aBUCHMOCTb H3MEHUHBOCTH IOA3EM-
HOIrO CTOKA OT BEJIWUYMHBL €ro MOAYJs [Js palicHa 3amafHON dacTi
Pycckoit miutel (BepxoBbsi Hemana u Gaccefin Ilpumsru) ¢ mpe-
HMVIIECTBEHHBIM II0J3€MHBEIM CTOKOM H3 YETBEPTHUHBLIX OT/IOXKEHHH.

Kpusasi 2 noctpoena gns yuacrka JlHenposcko-[loHenkod Bua-
KHHBL (BepxHHe JeBble NputoKn JlHenpa); noJA3eMHbIH CTOK ocyle-
CTBJISIETCS B OCHOBHOM M3 MEJIOBBIX M NaJEOr€HOBBIX OTJIOXKEHHUH.
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KpuBas 38— nna paliona 3aBoskbsi {Gaccedinsl pek Camapht,
Boabmoro u Majgoro Vprusa u. fp.); NOX3EMHBIN CTOK — U3 IEC-
YAHO-TYIMHACTBIX TPHACOBBIX M UETBEPTHUHBIX OTJIOMKEHHH.

Jlast 3THX 3Ke pafoHOB HapsAy ¢ 3aBUCHUMOCTBIO Cy nomn= [ (§uoms)
IpUBEIEHLl  3aBHCHMOCTH — a0COJMIOTHOTO  CPeNHEeKBAIPATHYHOIO
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Puc, 63. 3aBacumocts Koadduuuenta papuanuu C, yoxs U CPelHeKBazpa
’ a, 6 — ILJs paBHWHHBIX DafioHOB, 8 — Ins
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OTKJIOHEHHSI G OT, MOZYJsl, YTOGbl 0XapaKTepH30BaTh M3MEHUYHBOCTD,
CBOGOJHYIO OT BJIMSIHHSI BeJMYMHBl 4le€HOB pajga (puc. 63 6). Pac-
ceMBaHHe TOYEK MAJS KPHMBBIX / u 2 Ha pHC. 63 6 OOBACHAETCS OTHO-
CUTEJBHON HEOJHOPOAHOCTDIO (U3IUKO-TEOTpaAPUUECKUX. YCIOBUN HE
6OJBILINX TIJOWIAaksX BLIOpAHHLIX PallOHOB, KOTOpLIE NPH AaJBHEH-
IIMX HCCAEJOBAHHAX MOXKHO pasbuTh Ha 0oJiee JIOKAJbHBIE YYaCTKH.
Ins ropubix pafionor (puc. 63 8) 3aBHCHMOCTH Cyp nome=[ (Grons}
- MOXHO YCTA2HOBUTH TOJBKO [Jiff Y3KOJOKaJbHBIX YYaCTKOB, 4T0 06B-
AcHAeTCs 60JbiIMM pa3uoofpasueM W Pe3KoH cMeHOH yCJaoBUH (pop-
MUPOBAaHHS NMOA3EMHOrO CTOKa, Hampumep, ons ueHTpatbHOH 4aCTH
I0XKHOro ckJaoHa Doabiioro KaBkasa ycTaHaBIMBAIOTCH 3aBHCHMO-
ctu I u 2, 3aBHCUMOCTE 3 XapaKTepuayeT HeGoabLION palHoH pasBu-
THSl KapCTYIOILMXCA NOPOJ 3amafHOro CKJIOHA Ypajsa, 3aBHCHMOCThH
4 — HesHauuTenbHBIH N0 miowanu paion Camxercko-Kapabaxckoit
3oHBl Masoro KaBkasa.
Ha puc. 64 ¢ npuBefieHo ceMefCTBO KPUBHIX 3aBHCHMOCTH Ko3d-
¢bunyveHTa BapHalHU OT BeJIUYHMHBI MOAYJs. JOTONHHTENBHO K Tpem
BHIUEYKa3aHHHM palioHam Pyccko#t muutet (kpuswe [/, 111, V)

6)

0 ! | I N ! [
) 70 20 30 Inods

THYHOTO OTKJOHEHHS Opoxs OT MOAYJS MOA3EMHOrO CTOKA fmoms J/CEK. KM2,
FOPHBIX paitonoB. I, 2, 3, 4 — HOMepd KDHBBLIX.
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TIpUBENEHBl KPHBHIE JJIS IBYX IPYrux paiionos Pycckofi miuTh u o1-
HOTO palioHa YKPaWHCKOTO KpHcramaupdeckoro wmura: Kpusas  /
nocrpoesa aas yuactka Pycckoit nnuthl (6acceiin Bepxue#t Bouaru)
€ TPEHMYLUIECTBEHHLIM IOJ3eMHBIM CTOKOM M3 KaMeHHOYTOJBbHDBIX
OTa0XKeHH#, KpuBasg [V —pns YKPaMHCKOIO KPHUCTAMJIHYECKOTO

CUnoaa

—
7

06
0%

g2

08
06
(22

02

/!

0 IS T NS REUNUUN RN NN R R
4 & 4 16 20

!
24Knoda

Puc. 64. 3aBucuMocTs KO3(bQHIEHTa BAPHALUM MOA3EMHOrO CTOKA
OT MOAYJS §uons (@) ¥ OT KO3DPHIHEHTA T013eMHEOr0 cTOKA Kuoxa (6)
L7 Pa3juuHbIX (PH3MKO-reorpapuueckux yCJIOBHH

muta (mpapoGepexbe Cpennero [uenpa u 6Gaccefin IOxHOTO
Byra) c mopseMHBIM CTOKOM B TPEeLIHHOBATOH 30He NOKEeMOPHHCKHX
U IaJe030HCKUX TOpPOA, KpuBas . V/ — nns yuactra Pycckoil mianThl
(6acceitn p. [ona), rae moA3eMHBIH CTOK OCYIIECTBJSIETCA B OCHOB-
HOM H3 MEPTesbHO-MEJOBBIX, NeCYaHbIX U IecYaHO-TJIMHHCTEIX OTJIO-
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xeunit, Kpusass VI npana mas OO6p-VpTHIUCKOTO MexAYypeubsl.
Ha puc. 64 6 npusenensl 3aBHCUMOCTH Cpmogs OT KO3(HIHEHTa
HOA3EMHOrO CcToKa Kpoms, KOTOPHEIE TNOATBEPKEAIOT 32KOHOMEDHOCTH
yMeHblieHUd Cyp mogs IPH YBEJIHYEHUH €M0 3HAYEHHH.

XapakTepucTHKAa H3MEHUHBOCTH INIOJ3€MHOr0 CTOKa B DEKH IO
repputopuu- Coserckoro Coio3a mpusoguTcs Ha Kapre KO3 bHULH-
eHTOB Bapuanuu ON3EMHOro NUTanus pek (puc. 70).!

Koaddumuents Bapuanuu Ha ETC n3mensores ¢ ceBepo-3anana
Ha oro-soctok ot 0,10 o 0,40 u Gouee.

Huskre sHaueHHs Cz,mm3 (0,10—0,20) ormeuaroTcs Ha cesepe
pPaBHUHHOU uacTH 3Toi Teppuropuu, B Oaccefine Hemana, na Cpen-
He-PYCCKOH BO3BBIIIEHHOCTH, B ceBepHOil uyacTu Boawino-ITonoiib-
CKOIl BO3BBIIIEHHOCTH ¥ OHPEAENSIOTCH YCTOHUUBHIM [IOJ3EMHEIM ITH-
TaHHEM PEK B YCJOBUSX XOPOLIO OOBOAHEHHBIX FOPHBIX MOPOJ pas-
JHYHOTO BO3PACTa C MOBHIILEHHBIM KOJHUECTBOM OCaXKOB,

3uavgenust Cjpons=0,20+0,30 xapaxTepu3yoT peuHble GacceiiHb
C MeHbIlel 3aperyJHpOBAaHHOCTBIO TOA3eMHOTO cToKa, Clofla HYyXKHO
oTHECTH OGOJBINYIO IO AAb HeHTpaabHol yacTd Pycckol niuTH, 3a-
nagayio yactb CHJIYpPHHACKOro maaTo, rie B (POpMUPOBAHUH IOI3EM-
HOP® IMTAHWS peK NPUHUMAIOT Y4acTHe KapCTOBBE BOABL B YCJO-
BHSIX HEYCTOHYMBOH MeXXeHH, a TakxKe ydacTku Oacceiina [lmectpa
B obnactu Ilpegxapnarckoro nporuba. B ykasaHHOH H3MeHUHBO-
CTH NMOJA3EMHOr0 MUTAHUA PEK B NEPBYIO .OYEPE[b CKA3BIBAETCS BJIUS-
HHe KanMaTa (M3MEeHEeHHE OCAJKOB, YBeJHYEHHE HCIapeHus), a Tak-
7K€ JIOKaJbHOE BJHSHHE THAPOre0JOTHYeCKUX YCJIOBHUIL.

B cpenneit yactu GaccefinoB Huenpa u Ioma, B 6accefinax pek
Cyper, Ceusry, Monoru u Coxka C,nops H3MEHSIETCI B Ipejenax
0,30—0,40, yto raaBHBIM 00pa3oM CBSI3aHO C pa3BUTHEM Ha 3TOM
TEPPUTOPHH MCHEE BOJOOGH/BHBIX OTJIOKEHHA N yeHIUBAKOMWeACS
K 102KHOH yactn Pycckoll IIMTH CYXOCTBIO KJIUMATa, ONpeesiomel
nas paiionos tora ETC 3navenust Cy, pons=0,40 11 BHIIIE.

M3ameHYHBOCTb TIOJ3EMHOTO CTOKA B pekd B mnpenenax ATC xa-
paxrepusyercs C, mops KA OTAEABHBIX nyHKTOB oT 0,05 mo 0,60.

Cepep ATC, moruxenHble yacTu ‘Bocrounoin Cuénpn i CeBepo-
Bocroka (CeBepo Cubnupckas, Llentpanbno-Skyrckas, Koabimckas,
Anabapckast 4 Ipyrue HU3MeHHOCTH), Gaccelinbl pexk Xatanru, Omex-
Mbl B Anabapa, BocToyHast yacTb CpenHe-CHGHPCKOTO MAOCKOrOPhs
n I0xHo-fIkyTckoe nnato xapakrepusdyoorcest Cynops=0,30-+0,40. Ta-
Kasi U3MEHUMBOCTb HOJ3EMHOrO CTOKA OIpPENEeseTcs MaJjblM KOJH-
YeCTBOM OCafKOB, C1al0fl NpeHHpPOBAHHOCTBIO GacceliHa, a TakxKe
MHorosierHeln Mepsjotofi. Ciona ke OTHOCATCH obgaacTu TyBUHCKOH
BraguHbl, JIeHo-AHrapcKoro Mexaypeubsi, BEpxoBbst Amypa.

Hnas tora u woro-socroka ATC xapakrepio Cy,poxs=0,20-=-0,30
C yYacTKaM¥ NOBBLIIUEHHOH U 60/ee HHU3KOH H3MEHUHBOCTH TIOX3€EM-

! MamenynBocth nonzeMHoro nuranus pek ETC u ATC Godee rIO,D.pOﬁHO onu-
caHa B COOTBETCTBYIOIIUX cTaTbiax [83, 84].
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HOTO CTOKa B 3aBHCHMOCTH OT THIPOTEOJOTHUECKUX U TEKTOHHUECKHX
©0cobeHHOCTeH peunbix GacceliHoB. K 30HaM TEKTOHHYECKHX Hapyle-

_Hui#, KaK MPaBH/IO0, IPUYPOUEHEl OGJACTH C MeHbIIeH MHOI‘OJIeTHeI/I
M3MEHUYHBOCTHIO TIO3€MHOI'0 CTOKa.

Hanmenpmue 3nauenuss C,uonz=0,10+0,20"B npenenax 3anan-
Ho-CHBUPCKOR HU3MEHHOCTH (6accefiH CpeflHero U HUIKHEro TeYeHHs
‘O6u v mpusexalige y9acTKH), sanajgHod uwactu rop Ilyropanw,
'ceBepHON yactd Enucefickoro Kpsika, LeHTPaJbHOH dacTH AsmaH-
.ckoro Haropbs, B Ilpubaiikanpe, na Cranosom u IloToMckom Ha-
ropbe, Ha Kamuatke n CaxajuHe ONpenessioTess KakK OOHJIBHBIMH
‘0OCafKaMH, TaK H 6JaronpHATHLIMY YCJOBHUSIMH NHTAHUS U JIPEHHDO-
BaHusT mon3eMHbIX Box. CoueraHHe GOJBIIOTO KOJHYECTBA OCALKOB
7 OJaTONPHUATHBIX THAPOTEOJOTHMUECKHX YCJOBHE obecrmeunBaeT Ha
Teppuropun KamuaTtku Haubomabiine mias ATC BenmuuHsl momseM-
HOTO CTOKa W HAMMEHBIIYI0 HX MHOTOJIETHIOI0 M3MEHUMBOCTh.

MaxcumanabHasg M3MEHUYHBOCTb NoOA3eMHOro ctoka nasg ATC xa-
‘pakTepHa mJst HanGojee 3aCyUUIMBOIF HaCTH B Ipefenax fora 3a-
naguo-Cubupckoil nusmennoctd. Tag, B npeaenax Omcka u Kyayu-
AMHCKOM BHAAWHBI NMPH MaJblX Bpe3ax PEeUYHLIX JOJMHH B YCJIOBHSAX
MaJIOH YBJA)KHEHHOCTH H Pa3BHTHS HeBBIAEPKAHHLIX BOJOHOCHBIX
TOPHU30HTOB ¢ HHUBKOH BOMOOOMIBHOCTBIO Cymoms Tpenbimaer 0,40.
Jast 6accefina .p. Omu (r. Ky#boimes) Cy,pops=0,61, g nyHKTa
r. Kanaunuck - 0,53, a masa p. Kyayaner (c. llumonuno) C, nops=
=(,55.

W3MeHUUBOCTh MOJ3EMHOI0 CTOKA B OTHEJAbHBIX TOPHBIX pafioHax
‘Coserckoro Cowosa KpaTKO MOXKHO 0XaPakKTEepPH30BaTh CJeyIOMIME
ocobennoctamu. Hug Kaskasa, Ypana u Kapmar ormeuaercst pes-
Koe kosebGanue C, nogs OT 0,10 mo 0,40, cBsizanHOe ¢ OEICTPOH CMe-
HOH ofuiux y‘C.HOBI/II/I (popMHpOBaHHH MOA3EMHOTO CTOKa MO IJI0-
manu. [opuble paioust Cpennell A3uH OTJAMYAIOTCS HH3KHAM H CPaB-
HHATENbHO OZHOPOAHBIM 3HaueHUeM Cy moxs=0,10+0,30. '

Ananus ko3 PULKEEHTOR BapHalldd NOJ3EMHOIO CTOKAa B TOPHBIX
pafioHax TMOKasaj 3aBUCHMOCTb Bejuuud C, NMOA3EMHOTO CTOKA OT
BbIcOTEl MecTHOCTH. [nsi KaBkaga, ¥Ypana u Kapnar xapaxkrepHo
yMmenbliedne Cppogs ¢ YBEJHUEHHEM BLICOTBI MeCTHOCTH. VI3-3a MHO-
Too6pasusd YCJAOBUH (HOPMHPOBAHUA MOJ3EMHOTO CTOKA B TOPHBIX
pafioHaXx 3TH 3aBUCHMOCTH, KaK YKasblBAJOCH BBIIIE, HOCAT JIOKAJb-
HBIN XapakTep. B xauecTBe mpuMepa 3THX 3aBHCUMOCTeH MpHBEACHBI
rpaduku (puc. 65) naa KaBkasza mo THIPOTeONOTHUECKOMY pailoHy
Camxercko-Kapabaxcko# soubl (Magnit KaBkas); aia ¥Ypana, rie
OTM@UAETCs BJHAHHE HA TMOA3EMHBIH CTOK BBICOTHOH MOACHOCTH H
HIHPOTHOY 30HAJBHOCTH, IpEJCTaBJeHb TPH XapaKTepHLIX 3aBHCH-
MOCTH Cymops=](H), OTHOeAIIHECS K PasHUHBIM Teorpaduueckum
umpoTtaM, Hannune opfnHO¥ - KPHBOH- CO- 3HAYHTENBHLIM  paszfpocoM
tTouek jana Kapnar o6wsicHseTca MadblM KOJXHYECTBOM MYHKTOB
C NJUHHBIMY pPsiflaMu HaOJMIOJEHUA B 3TOM palioHe. :
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Oco6oro paccMoTpeHuss TpefyeT BOIPOC O 3aBHCHMOCTH KO3(]-
dunuerTa BapHalMH NOA3EMHOTO CTOKA OT IJIYOHHBEl 3POSHOHHOIO
Bpe3a pek. CJOXKHOCTL YCTaHOBJEHHSI CBSI3H 3THX 3JE€MEHTOB 3a-
KJIOYaeTCcs B OFPaHHUEHHOCTH TOYHBIX JaHHHIX O IyyGHHE Bpe3a H
HeoOXOAUMOCTH aHa/JM3a 3TUX 3aBUCHMOCTEN AMS OJHOPOMHBIX THI-
POreoOTHYECKHX. YCIOBUE (OPMUPOBAaHUS MOZ3eMHOro croxa. [lo-
3TOMY aHa/u3 IPOM3BOJAUJICH B Y3KOJOKAJbHBIX pafioHax, Thae MNoJ-
60D pex ¢ pasauyHOH rayGMHOI Bpe3a orpaHuueH. B xauecTBe mpu-
Mepa BO3MOKHOCTH YCTAHOBJIEHHSI TAKOH CBSA3H MPHBOLATCH rpaduxu
3aBHCHMOCTH KO3b(HLHeHTa Bapuallud OT TJYOMHBL 3PO3UOHHOTO

HM 6) 6)
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N fe) > ©
20001 700} 1200}
[o} o
(o]
1800+ 6001 10001
N
1600+ 500}
1400+ 400+
1 { I { ) 1 1 1 1 [ [ { 1
000z 05 0z 0% *0 07 O¥Comy,

Puc, 65. 3aBrcuMOCTh Ko3(pduumeHTa Bapualum MON3EMHOTO CTOKA
B PeKH OT cpeliHell BrICOTH BogocOopa H 1 ropueix pafionos ETC.

a — CamxeTcko-KapaGaxckasa sona Majoro Kaekasa, 6 — YpaJj: I -— mupota or 61
Jo 57°, 2—or 57 po 55°, 3 —otr 55 mo 53°; 8 — Kapnatsl

Bpesa (A M) AJIs [OJS YCTBEPTHUHBIX OTJOXKEHUI B BEPXOBbAX Bac-
ceiino Hemana u Ilpunsaru (puc. 66, 67). ]

. B pesynbrate aHaJHM3a 3akOHOMEPHOCTeH H3MeHeHHs K03¢(dH-
IfMeHTa BapHalMH MOA3E€MHOIO CTOKA IO TEPPUTOPHU MOMKHO CHedaTh
BBIBOJ, YTO OHH ONPEMAEJAITCS TEMH K€ OCHOBHBIMH (aKTopaMH,
4TO W CPeZHEeMHOTOJIETHHE BeJHUYMHLI MOJ3EMHOTO CTOKA, — KJIHMA-
TOM, peJbe@OM H THAPOTEOJOTHUYECKUMH YcjioBusiMH. - CIOKHOCTE
BBIIBJIEHHS] 3aKOHOMEPHOCTE!l H3MEHUMBOCTH TIOJ3EMHOIO CTOKA IOJ,
BJHKSIHAEM 3THX ()aKTOpPOB, ACUCTBYIOIMX B TECHOH COBOKYNHOCTH,
3aKJI0UAETCA B TOM, UTO aHaJM3 MPOBOJIUTCS [O OTHAEJbHBIM TOLAM
{ YeTKO PAa3rpaHHYUThL BJHAHHE KaXKAOro (akTopa B OTAENbHOCTH
BeChbMa CJIOKHO. ‘

Onsako anaiaus BcexX JaHHBIX KO3(DGHUKEHTOB BAPHALHH U TPH-
BefleHHO# KapThl Cymons TOKA3BIBAET, UTO K/JAMMAT SBJASETCS JOMH-
HUPYIOWMM (akTOPOM, ONPEAETAMUM KaK XapakTep MHOTOJIETHHX |
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Puc. 66. 3aBucHMOCTb K09 HIHEHTA BaPUALMH 10A3€MHOTO

CTOKa OT I'y6UHBI 3DO3HOHHOTO Bpe3a pek (A M) A/ moJs

YeTBEPTHYHLIX OTJOXKeHHH B 3amagHo#i uactu Pycckoft
HJIHTDL

Puc. 67. 3asucumocts MonyJst

IOA3EMHOTO CTOKa OT TJIyGHHBL

Bpesa rupporpaduueckoil ceTn

'[N IO UETBEPTHUHBIX OTJOKE-

HHH B 3anajgHoH uacTu Pycckoit
TJTHTHL.
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KOJIe0aHul, TaK U BEIHUUHY H3MEHUMBOCTH TOA3EMHOrO CTOKA.
[Toatomy ofuias- 3aKOHOMEPHOCTh H3MeHeHHd Ko2(pdHUHeHTOB Ba-
pHALIMK IO TEPPHTOPHUH INOAUHHAETCS 3aKOHY reorpacdHuecKod 30-
HaJbHOCTH.

Kak 6bl10 OTMeYeHO paHblle, BAHSHHE peabeda cKasblBaeTcd Ha
xapakrepe n3MeHeHHs: Cynops C BEICOTOH MECTHOCTH, a TaKke B 3a-
BHCHMOCTH €r0 OT ITyOUHHI Bpe3a.

OTMeuaeMble IO KapTaM aHOMAJbHbBE 3HAUEHHS Cv mogs 10KA3bl-
BAalOT BO MHOIMX CcJydYasx BJHSHHE Ha €ro paclpejfejgeHHe IO
TEPPUTOPHH THAPOTEOJOTHUECKHX YCAOBUH. JIATONOTHUECKHA cOCTaB
'30HBI a’paldy H BOLOBMEIIAIOIIHUX INOPOA, rNyOHHA 3ajleraHHs’ U
MOIIHOCTh BOJIOHOCHBIX TODHBOHTOB, ‘X BOLOOCHJNBHOCTD H Jpyrue
(aKTOPHI, ONpPENE/ssi BEIHIHHY MOAYJsS, B 3HAYHTEJBLHOH Mepe OIl-
penensiior 1 uameHeHue Cyp noxs 10 TEPPHTOPHH.

B sakoHomepHOcTsix pacnpenenenuss C, MOA3EMHOTO CTOKa IIO
TEPPUTOPHN. HApALY ¢ BJAHSHHEM reorpagHUecKoil 30HAJbHOCTH Ha-
XOIUT OTpPaxKeHHe H obLlee yMeHblieHHe aGCOMIOTHRIX BEJHUHH JOJ-
3EeMHOT0 CTOKA C CeBepo-3amajia Ha IOr0:BOCTOK, JTO YMeHbIIeHHe
XapaKTepH3yeTCss M3MEHCHMEM MOAyJeH mnoxzeMmuoro croxa ot 4,0
no 0,1 u/cex.xm? (ymeHblIeHHE B 40 ‘pa3) 1ipn U3MEHEHHH OOCILETo
PeuHOro CTOKa Ha 3Tol e TeppuTopHU OT 12 mo 1 ajcek. (B 12
pa3). . Kospduuuenr e BapHalHH IOJ3EMHOr0 CTOKA MeHSeTCs
Bcero B 3,5 pasa, B 10 Bpema Kak C, ob6llero croka—B 7 pas.

Takoe peskoe majeHne aGCOMIOTHOM BENUYHHBEl MOILYJS IOA3EM-
HOTO CTOKA 3aTyIUEBLIBAET SBJEHHE YBEJIHUYEHHS Ha IOTe eCcTecTBeH-
HOH 3apery/JHPOBAHHOCTH IOJ3€MHOIO CTOKA B CBASH C JPEHHPOBA-
HHeM pekaMu GoJsiee ITyOOKO JeKAUIUX “BOJOHOCHBIX TOPH3OHTOB,
[Tonoxenue - 0 Gosblieil 3aperyJIUpPOBAHHOCTH MNOJ3EMHOTO CTOKA
B IOXKHBIX. palfloHaX M KaK OBl ero MeHbIUEell H3MEHUHBOCTH MOATBEp-
KJaeTcss pacCMOTpeHHeM rpaduka ¢ CEMEHCTBOM KPHBHIX (puc. 64).
Ha stom rpaduxe HapyxKHas orufarmollas KpHBasg XapaKTepH3yeT
Couogs B 0O0ilee- CeBepHBIX palOHAaX, BHYTPeHHSAs KpuBaf — Cymoms
B GoJiee 10KHBIX palionax. B aToMm ciyuae ogHOMY M TOMY XKe 3Haue-
HHIO. MOJYNA IOJ3eMHOr0 CTOKa OyAYT COOTBETCTBOBATH MEHBIIHE
K03 hHuLHeHTHE BapHAUHK 11 foJiee 102KHBIX pallOHOB H 6OMbIIIHE ~—
JJig. 6oJee ceBepHbIX paloOHOB.

AHanu3 HM3MEHUMBOCTH TOJ3EMHOTO ¥ OOIIEro pPEeyHOro CTOoKa
nokasaJ, uro yamie Bcero C, o6uero croka npepnimaer C, moa3eM-
HOTO cToKa (AN aHAJAK32 HCIOJAb30BaHEI fanubie 0 C, 06IIEro cToKa
no K. I1. Bockpecenckomy [15], a B HEKOTOPHIX ciyuasix, MPH HECOB-
najeHsuy IePHOJOB HaOMIOfeHHl, TPOH3BELEHEl JONOJHUTENbHbIE pac-
yeTsl). B ormenbHbIX caydasx C, ofmero croka meHblie C, moaseM-
HOrO, YTO OIpeAeJqseTCcss DPas3/HYHBIM - YAEJbHBIM- BeCOM B OBLIEM
_PEYHOM CTOKE IOJ3eMHOH M TOBEPXHOCTHOH COCTaBJISAIONHAX H BO3-
MOXXHBIM COOTHOHIIEHHEM HX H3MeHUYHMBOCTH. [Io3TOMy mapaJiiensbHo
Heo06X0AUMO HCCIeJ0BaTh H3MEHUMBOCTb [IOBEPXHOCTHOMR COCTABISIO-
el obuiero peuyHoro croka. ComocraBieHHe H3MEHYMBOCTH MOBEPX-
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Puc. 69. CoBmeliieHER# rpaduk 3aBucuMocreit Koabdunuen-
ToB BapHauHl Cyp moxs OT MOAYJA NMOE3EMHOTO CTOKZ Gmoxs:
27 (@) W cpemHero KBaAPAaTHYHOro OTKJIOHEHHS Omoms (6)
_.OT. MOAYJS TIOA3EMHOTO CTOKa JAJS Pa3jUYHEIX DPaHOHOB-.

Asuatckoit Tepputopun CCCP.
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HOCTHOTO U HOA3EMHOTO CTOKa IO TEeppUTOPHM TNIPOH3BEJEHO IO
137 nynkram na ETC. BeimonHeHHEBI!I aHaNHU3 IOKasasd, KaK YyiKe
YIOMHHAJIOCh, 3HAUYUTENBHO OOJBINYIO H3MEHUMBOCTL IIOBEPXHO-
CTHOTO CTOKa IO CPABHEHHIO C IT0J3EMHBIM.

Cooraomienne Cynop ¥ Cp mons HE OCTACTCS TOCTOSIHHBIM TO Tep-
puropun. Ouu OMH3KH B palioHax, rfe IOBEPXHOCTHBIfI CTOK obJa-
JaeT HauboJbIIeH eCTeCTBEHHON 3aperyJupOBaHHOCTBIO (HAPUMED, .
B 30HE M30BITOYHOTO YBJAXKHEHH W DEKH BBICOKOTOPHBIX PallOHOB
¢ JIEAHUKOBBIM NHTAHHEM).

Oienxa wusMeHunBocTH moa3emuoro croka ATC ocnoxzAeTcs
MEHbBIIEN U3yYEHHOCTBIO 3TOf Yactu cTpaHsl. Ho u3nech, Kak BUIHO
U3 puc. 68, 69, oTmeuapTes o6IIHEe 3AKOHOMEPHOCTH, G/IM3KUE K BhHI-
aeaengbiM st ETC. Ha puc. 69 ormensHble KpHUBBIE XapaKTepH-
sytotr: [ — Anrait, 2 — Tuccapckuit xpeber, 3 — Casitbi, 4 — Cubup-
cKylo nnuty, b — 3abatikanbe, 6 — xp. Cuxora-Anunb, 7 — Gacceln
3en, Bypen, Amryaun, 8 — O6p-HpTHIICKOr0 MeXKAYpeUbsl.

BrimosHeHHBle PaGOTHl TIPeACTaBASIOT MEPBHIl 5Tall HCCaeN0Ba-
HUl M3MEHUHBOCTH IIOJI3eMHOr0 cTOKa Ha Bceit Teppuropuu CCCP.
PasBurue Takux HUCCAEMOBAHHH JOJXKHO WATH B HampaBJeHHH yTOU-
HEHUSI METOJIHKH OLIEHKH H3MEHUHBOCTH MOA3EMHOI0 CTOKA C YUETOM
MHOTOoOOpasusi yCJIOBHH ero GOpMHpOBaHHA M JafbHelimell obpa- -
GOTKH H aHaJH3a UMEIOIINXCH MaTEepPHAaJO0B.

T'aasa 9

PETHOHAJIbHASI OILEHKA YCJOBHUMX $OPMHPOBAHUM
U PACHPEOEJEHUS NOA3ZEMHOIO CTOKA B PEKH?®

1. bacceiinnt Besoro u bapenuea mopeii

Teppuropust Gacceiinop bBesoro m BapenleBa wmope#t mo ycmno-
BHSIM (DOPMHPOBAHHS IMOJ3€MHOTO CTOKAa pAasJensieTcss Ha Merape-
ruoH banrmiickoro mura, B npezpenax Koubckoro momyocTpoBa u
Kapenuu (I) u peruon — OaccefiH ceBepHBHIX Moped Pyccxoi’i
aautel (I11).

Ouerka yciHOBHA (GOPMHPOBAHHS IOA3EMHOr0 MHTAHHS pex -‘Ha
TeppuTtopuu bDaartufickoro ImmuTa MOXKeT OBHITb CjelaHa H3 pac-
CMOTPEHHsI OO0IIeH 3aKOHOMEPHOCTH [MOA3eMHOFO CTOKa TO JBYM
OCHOBHHIM pafioHaM — Tepputopun Koabckoro nosyoctpoBa u Ka- '
peJuy.

OcoGennocTs (OPMHPOBAHHS MOA3EMHOIO CTOKA 3eCh ONpEse-
JIIETCS TEM, YTO MOLIHOCTL 30HBI HHT@HCHBHOTO BOAOOGMeHA olpeje-
JIfieTCsl TPEIIHHOBATOCTBIO H BOLOIPOHHILAEMOCTBIO KOPEHHBIX MOPOJL,
H OTHOCUTENBHO UIMPOKUM Pa3BUTHEM I[IO TEPPUTOPHHU 03€p, KOTOPBIE
HapsANy C PeKaMH U ABJAIOTCA MECTHBIMH OYaraMu Pasrpyski MOJ-

! Naercst mo pe3ynabTaTaM HCCJALOBAHHH aBTOPCKOIO KOJJEKTHBA KapT nox-
zemuoro croka CCCP [29, 30, 42].
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seMubix BoA. OGULEM 6asucoM ZpEHUpOBAHIS IIO,ZL3eMHbIX BOJ IH(HTA
cnyxat Bapenneso u Beroe mops.

B unenom mo tepputopuu KoJabCKOTO NOJIyOCTPOBA YBEJHICHHE
TOJ3eMHOTIO CTOKa MNPOHCXOAMT OT LEHTPAJbHOH YacCTH TIOJNYOCTPOBA
p. Ilono#r (BepxoBbsi pex Bopoubu, Bapayrw, CTpeJIbeI——lO——
1,2 n/cek. kM? K TOOEPEXRbI0 OMBIBAIOLIMX IOJYyOCTPOB MOpeh
HH30BbS peK CTpeJIbeI [Tonosi, Moxanubru, Boporbeil, Bocroumno#.
Juuw v gp. — 1,5—1,7 n/cex. KM2) ¥ K TODHBIM Y4CTSM TEPPHTOPHH
(paiion 03. I/IMaHILpa p. [Teuenra, 2,0—2,3 1/cex. xm?).

YmeHblIEHHE PACUJIeHCHHOCTH penbe«ba OT TOCYZLapCTBEHHOM Tpa-
Huubl (or 50—100 M) x mobepexblo bemoro mops (mo 25—0 wm)
Ip¥ OJHOPOJHLIX I'HIPOTeOIOTHYECKHX YC/IOBHAX IIPUBOIUT K YMEHb-
IIEHHIO BEJWUMH TIOJ3€MHOTO CTOKA B Kapesuu ¢ 3amafia Ha BOCTOK
(ot 1,7—1,8 a/cex. kM? y rpaHuisl 10 09—1 0 Ja/cek. kM? na moGe-
pexbe bBesmoro mops).

VBenuueHne pacuseHeHHOCTH penbeda BOIH3M Be.HOMOpCKO Bau-
Tuiickoro Bojpopaszena u Ha OHexCKo-JIaJoKCKOM Iepeliefike B CO-
UeTaHUH € YBEJUYCHHEM KOMHMYECTBA 0CaikoB oT 470 MM Ha cesepe
Kapenun no 5240 MM Ha 1ore yiayullaeT YCJAOBUS NUTAHUS MOI3EM-
HEIX BOZ M HAXOJUT OTPajkeHue B [OBLINICHHY BEJUYUH MORYyJel moa-
'seMHOr0 ctoka (xo 2,0 ji/cek.km?).

OO611e 30HANBHOCTH MOL3eMHEBIX }3011, POSBJISIOMIENACH B YMeHb-
IeHUH BEJWYMH IT0JI3EMHOTO CTOKa € CEBEPO-3amaja Ha I0r0-BOCTOK
ETC, B npesenax g1aHHOTO MerapernoHa HE MPOCJeKUBAETCH.

[Tox BnusiHHEM MECTHBIX KJIMMAaTHYECKHX YCJIOBHUH, 0cOOGeHHOCTEN
penbeda M THAPOrpadHIECKON CeTH yMeHBIIEHHe MoLLyﬂeﬁ I10J3EM-
HOTO CTOKa HalJiofaercs OoT Gojiee BOSBHINEHHBIX 4acTedl TeppuTO-
pud K Gojee paBHHHHBIM. CpaBHMTC/bHAS OJHOPOAHOCTH KAHMATa
U THIPOTreOJOrHUeCKHX YCJAOBUI OOBSCHAET HeGOJBIIYIO AMILIH-
TYLy KoJeGaHUs MOAYJIeH MOX3eMHOro, CTOKAa B Ipelenax JaHHOIOo
merapernona (ot 1,0 1o 2,0 i1/cex.km?).

" -MuHAMAaJBHBIE MOLYJAH [10J3EMHOTO CTOKA HA TePPUTOPUH Mera-
pernona usmensitorcsi or 0,5 mo 1,5 j/cex.xm?, cocrasasaa 0,5—0,7
OT CpeIHeroJ0BOTo MOJ3EMHOr0 cTOKa. [IpuueM 3TO coOTHOLIeHHE
YBEeJNUUNBAETCS B pafioHAX C [IOBBILEHHBIM NOJ3EMHBIM CTOKOM: B FO-
pax, Ha BO3BBIUEHHOCTAX, T. €. B MecTax C JYYIIMMH YCJIOBUSMH
OWTAHUS ¥ JPEHHPOBAHMs MOA3eMHEIX BOX obecreuyuBaercs Oosee
BBICOKHH TapaHTHPOBAHHBI MOJYJb NOL3EMHOI0O CTOKA.
© Jloasi yyacTHsi MOJ3eMHOTO ‘CTOKA B 00IieM Jsi GoJbliell 4acTH
TepPUTOPHUH MeraperuoHa cocrasager 10—209%. Hemuoro menbmas
BenuyuHa ee (5—10%) nHabnwopaercs Ha mnobepexbe bapennesa
Mops (B paiione Mypmancka). PacujeHEHHOCTb MECTHOCTH H XO-
POLIO BOZOIMPOHUIIAEMble TPEILIWHHBIE: TOPOIEl B 3TOM palioHe B CO-
TYeTaHUM ¢ GOJBIIUMH YKJOHAMH pPeK, NMPOTEKaloliux B KaHbOHOOO-
pasHBIX JosiMHAX, ofycaoBiuBaiorT Gosee GLICTPOE, YeM Ha OCTaJIb-
HOH TEPPHUTOPHH II0JYyOCTPOBA, CTeKaHHE NOA3EMHLIX BOJ B peKH
U GJIATONPHSATHBIE YCJOBHS JJIST TTOBEPXHOCTHOTO CTOKA.

998



\

Baccefin ceBepHBIX MOpeH, COCTABJSIOIIUHA OCTaJbHYI0 YacTh
paccMaTpHBaeMO#l TEPPUTOPMH, B THAPOJOTHYECKOH JuTepatype
WHOTra HasbBaoT CeBepHBIM XKpaeM.

UYeprhl reorpauueckoi 30HAJIBHOCTH B PACIpPEIENCHHH TOA3EM-
HOTO CTOKa -MOXKHO NpPOCAENdTh B 3alajHOH 4YacTH TEePPUTOPHH.
31ech uMeeT MECTO YMeHbIEHHE ¢ ceBepa Ha IOT MOLYJS I0J3eM-
Horo cToka ot 2,5 mo 0,5 j/cek. kM2 OO 06BACHSIETCA TpeKIe BCero
KJANMATHUECKHMH . OCOGEHHOCTSIMH, YBeNHYeHHe O0CaZKOB Ha 3TOH
TEPPUTOPHH, BXOJSAIIEH B 30HY H36GLITOUHOTO YBJIAXKHEHHs, TPOHUC-
xonuT HeanauuteapHoe (H00—550 MM) B TO BpeMs. KaK BeUYHHA
ucrnapenus pacter ot 180 1o 320 MM. DTO IpeBHIIEHHE POCTA HUCHA-
pemust Hai POCTOM OCAJKOB H CKA3BIBACTCA HA YMEHbLIEHHH MOA-
3€MHOI'O CTOKA.

Hapsay ¢ knumartuueckuMu (GaxToOpaMH Ha CHUXKEHHE CTOKa
BJHUSIIOT OCOGEHHOCTH pesbeda M THIPOreosoTHH. MecTHOCTD Npen-
cTapiasieT coGoi IUIOCKYI0 paBHHHY, CHJABHO 3a00JOYeHHYIO, OCO-
Oenno B pafione r. Bomormel, B okpectHOCcTAX KyOGeHcKoro osepa u
B Bepx0BbsaX p. CyxoHbl. 3a60/MauHBaHUID MECTHOCTH CIIOCOGCTBYET
JIOBOJIBHO 3HAYHTEJbHOE KOJIHUeCTBO ocaikoB (mo 550 mm) u 6maa-
TONPUATHEIN cocTaB moys (TVIMHBL, cyrauHKH). [IpaBna, ma monzem-
HBIE CTOK, paclpocTpaHeHHHIH B 3TOM palioHe, 6oJoTa BEPXOBOIO
THIIA BAMSHUS He OKA3BIBAET, HO caM (PaKT HX CYIIeCTBOBAHMS IOJ-
YyepKHBaeT HeOJAroNpHsATHbIE YCJIOBHS AJsS (POPMHPOBAHHA MOA3EM-
HOTO CTOKA: NOBEPXHOCTb — IJIOCKAd HHU3HMHA, HA KOTOPOH PEeKH Xa-
PaKTepU3yIOTCH MAaJblM 2PO3HOHHBIM BPe30M, a CJAeIOBaTeNbHO, H
HeNOMHOTON JPEHHPOBAaHUA PEKAMH BOLOHOCHBIX TOPH30HTOB. B ruu-
POTeO0JIOTHYECKOM OTHOLIEHHWH TEPPHUTOPHS 3TA XapaKTepHU3yercs Mo-
rpyxenueM 6oJiee BOZOOGHIBHBIX MOPOJ KAMEHHOYTONBHOTO U MEPM-
CKOTO BO3PACTOB [OJ MOILHYIO TOJILY UYETBEPTHUHBIX OTJIOXKEHHMH
B HanpaBsaednu K CyxOHCKO¥ mempeccuy. UeTBepTHUHBIE OTIOXKEHUS

- IPEJCTABJEHbl  MajOBOLOOOHJIBHLIMH  MOPEHHBIMH  CY[VIHHKAMH
C IPEHMYLIECTBEHHBIM DAasBUTHEM INIHHHCTBIX 03€pHO-aJNIOBUAIDb-
HBIX OTJIOKEHUH.

HaGmonaonigeca B sanajno#t yactn CeBepHOro Kpas 3aKOHO-
MEpHOe yMEHbIIEHHE MOJ3eMHOrO CTOKA C CeBepa Ha IOT HapyIIaeTcs
a3OHaJIbHbIMKM BEJHUMHAMH INOHMXKEHHBIX 3HAueHHil MoAyJefl NOX-
gemuoro croka (3; 3—b5; 5—6 J/cek.kmM?). OHU OGBACHAITCA 0CO-
GEHHOCTSIMH TOJBKO THAPOTEOJIOTHUECKHX yeaoBuH. 3neck Ha OHero-
HOBunckom Mexnypeube, CeBepo-/IBuuckoM u KynofickoM mIaTo
DPasBUTHl HHTEHCHBHO 3aKapCTOBAHHBIE KapGOHATHBIE OTJOXKEHHS
KaAMEHHOYTOJBHOTIO ¥ MEPMCKOTO BO3DACTOB,

CooTHomEeHHe BENWYHH IOA3EMHOTO ¥ OOLIEr0 CTOKA B 3amMalHON
tactd CeBepHOro Kpas cOXpaHAeTcsl- JOBOJBHO TOCTOSIHHBIM. Honst
TI0J3eMHOTO cToKa oT obmero 10—30%, Tonpko B KapCTOBLIX patio-
Hax oHa yBenuuuBaerca n0o 30-—40 u nazxke 50%. .

Moaysnb MHHEMaJbHOTO CTOKa B 3alaJHONH 4acTH H3MEHFEeTCs OT
2,0 mo 0,5 n/cek.km?2. COOTHOUIEHHe MHHHMAJBHOIO ¥ TPYHTOBOTO
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croka cocrasaser (0,6—0,8, yBeqnunBasich B KapCTOBEIX palioHax w
npubauxkaach kK [, B CBA3H C TeM, YTO BBLIYHCJIEHHBIN II0  TEPUOLY
YCTOUUUBON MeKEeHU MOJ3EMHBI CTOK OUeHb OJU30K IO CBOEMY 3Ha-
YEHUI0 K MHHUMAaJbHOMY CTOKY.

Onpenenednyio 3aBUCUMOCTh MOJYJS MOA3EMHOIO CTOKA OT KJIH-
MaTHYEeCKHX YCJIOBHH MOXKHO TakXkKe HNPOCJAeAHUTL IO. HaUPABJAECHHUIO:
ko BTOpof menpeccun CeBepHoro kpas — [legopckofl Hu3MeHHOCTH.
He6onpmoe xoauuecTBO 0cajgkoB (g0 350 MM). 00YCIOBIEHO TEM,
UYTO pPaBHUHA 3Ta HAXOMUTCA MEXKAY BO3BBIIEHHOCTAMH CeMyXKHil-
mMyciop, Demyxuifi-myciop u ¥YpajoM, KOTOpBHe paclojaraiorcs Ha
IyTH [JIaBHOTO CEBEpO-3aMafHOro IepeHoca BJarHu, 3aKpblBad HHU3-
MEHHOCThL  OT TOCTYNANIHX 0CajkoB. KiHMaT XapakTepH3YeTcs
CYpPOBBIMH U€PTaMH, IePexois OT KOHTHHEHTAJJIbHOI'O B 3TOM CEBEPO-
BOCTOUHOM YIVIY K CyOapKTHUCCKOMY, C OTPHIATENBHBIMM 3Haue-
HHSIMM CPelHErofl0BHIX TeMIepaTyp Bo3Ayxa. B pafiore pacmpocTpa-
HeHa OCTPOBHAf MHOTOJETHSAS Mep3JsoTa, NepeXxoisllas K CeBepy oT
65-# mapaJiiead B 06J4CTh CILIOIIHON Mep3JiOTHl C MaKCHMaJbHONE
MowmHocThlo 10 130—200 MM.

IMomumo rknuMaTHIECKUX (AKTOPOB, HA YCJIOBHSI (POPMHDPOBAHHS
0OZ3eMHOrO CTOKA B 3TOM pafioHe Hak/AaAblBaeT OTNeYaTOK paBHHH-
Hasi MOBEPXHOCTh ¢ oTMeTKaMu 100—150 M, umeromasi mMOJOTHE Ha-
KJIOH K CEBepY, c1abo ApeHupyeMast peKaMu.

B IHAPOTeoMOTHYECKOM OTHOIIEHHH 3/eCh CO3/AIOTCS TaKkKe He-
6naronpuAaTHBEIE YCJAOBUS AJg (DOPMUPOBAHHSA IOA3EMHOTO CTOKa —
Heqopcxa;{ pasmnHa B ceBepHOH H HeHTpaJIbHOﬁ JaCTSX CJOXKeHa&
MOLTHOH TOJMINell YeTBEPTHYHBIX OTJOKEHWH C TNPOCJOIMH MOpPEH-
HBIX CYTJIMHKOB.

Bce atu dakTopbl HpI/IBO,U,HT K TOMY, 9TO 2Ta TEePPUTOPUSA OTJIH-
ygeTcss HaUMeHbIUME 118 Bcero CeBepHOTrO Kpas MOIYJASMH TOJI-
seMHOro croka (mo 0,5 J/cek.km?). IIOHMIKeHHEIM 3HAYEHHAM IIOJ-
3eMHOrO CTOKa COOTBETCTBYeT M He3HAUHTeJbHas J0Js NOI3eMHOTc:
cToka ot obuiero — mensnmie 10%. B oxuoit yactu [legopcko#l Hus-
MEHHOCTH BeJMUHHA I10A3eMHOTO CTOKa pacteT (mo 2—-2,5 J/cek.km?)
B CBSI3H C TEM, UTO pejibed MecTHOCTH GoJjiee BO3BHINIEHHHIH, CO3/a-
IOTCST JIYYIIKE 1O CPaBHEHWIO C CEBEPHOI UaCTBIO YCJOBHS AJAA JApe-
HHPOBAHWA pEKAMH BOIOHOCHBIX TOPH30HTOB, CIJIOIIHAf BEYHas
Mep3JI0Ta CMEHSETCs OCTPOBHOM, MOIIHOCTh YeTBEPTHYHBIX OTJIO-
KeHUH CHHxKaeTcst, OMHM3KO K NHEBHOW HOBEPXHOCTH NOAXOJAT IO-
pOJBl TMEepMCKOro, IOPCKOI'O X MEJIOBOTO IEPHONOB. ¥YBEJHUIHBALTCS
JI0JIs1 IOA3eMHOro cToKa 0T obmero 1o 10—20%.

CooTHOWIEHHe MHHHMAJbHOTO M CPEJIHETOJOBOrO IOA3EMHOrO
croxa aas lledopcko#t HuaMeHHocTu cocraBiaser 0,6—0.7.

OrtnenpHble a3oHaJbHBlE PANOHBI IOHMXKEHHLIX 3HAUEHHH NOA-
3eMHOTO cTOoKa (2 a/cek. kM?) B Oaccefine pex Bamxku u Ilunerwu,
B [IpextumaHckom mporu6e, a Takixke B OaccefiHe pex Buideranl u
[Teqoprl 0OBACHSIOTCS HCKIIOUKHTEIBHO OCOOEHHOCTSIMH T€OJIOTHYe-
CKOTO CTPOEHHS — BCE 3TO YUacCTK{d Pa3BUTHS TPEHMYIIECTBCHHO
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IJIMHUCTHIX OTJ0KEHUH YETBEPTHUHOTO, Iopcxoro EePHO/I0B, HUKHETO
TpHACA W BEPXHEH NepMH.

Jogs mom3eMHOTO CTOKa OT OOINEro Ha 3THX YydYacTKax KoJjed-

aerca or 10 mo 309%. CooTHonleHue MMHHMAJBLHOI'O H CPeLHErojo-
BOTO MOA3eMHOro cToga cocrasider 0,7—A0,8.
. O6mupHas o006gacThb NOBBIIEHHOIO MOA3EMHOTO CTOKa (3—
4 j/cek.gM?) TpUypOYeHa K TAKUM IIPHIOAHATHIM yd4acTKaM TeppH-
TOpYH, Kak THMaHCKHI KPSXK H OTPOTH YPajbCKUX rop. 34ech yxKe
HaGJmonaercs BepTHKAJIbHAS MOSICHOCTh B pacupelel]eHUd CTOKa.

TumaHcku# KpsiXK TpencTaBiseT cofoi BOLOPASJeN MEXAY CH-
CcTeMaMH peK CeBepHon Heuuel © MeseHu ¢ ofxHOU cTopoHH u lle-
yopbl ¢ apyroil. XapakrepHas i TuMmana ocoOeHHOCTL perbeda —
BHITSIHYTOCTE Xpe6TOB OT nmobepekbsl DapeHlleBa MOps Ha CEBEpO-
3amaZle N0 Ypasa Ha Oro-BOCTOKe — Hallljjla CBOe OTpa)KeHHe MU
B H3OJHHHSX MOJYyJeH MOI3eMHOTO CTOKA, IPHYEM €ro MOAYJH BO3-
pacraioT Ot mepudepuiiHeX actel K neHtTpy (ot 2,5 xo4 Ja/cex. xm?),
IOCTHTAsE MAKCHMAaJbHON BEJHUMHLI B MECTaX KapCTOBBHIX M TpEillH-
HOBAaTO-KApPCTOBBHIX BOJ B CeBepHOH u cpenHelr yactax TumaHckoro
Kpsaxa. XapaKTepHo, YTO JaxxXe TaKoe He3HauduTeNbHOe IIOBBbIDICHUE
MECTHOCTH, KakK THMaHCKHI KPSk, 0Ka3ajoch AOCTATOYHBEIM, 4TOGHI
OJ1arOTpHUSITHO CKA3aThCsl HA YBETHUYEHHH MOJ3EMHOTO CTOKA B 3TOM
pafioHe (YBEJHUHJIOCH KOJHUYECTBO 0CaAkoB mo 500 MM, yaydInu-
JHCh YCJIOBHS JPEHWPOBAHUSI PEKAMH BOJOHOCHBIX I'ODH30HTOB).

Kpome Toro, HamoXua cBOI OTNEYATOK U 3JEMEHT FHIPOreoJo-
I'MH — YYaCTKH PACHpOCTpaHeHus KapGOHATHBIX M THICOBBIX NOPOL
naseoszod na CesepHom u Cpennem Tumane, rne umer pasrpyska
KapCTOBHIX BOJ, OT/MYAIOTCS OCOGEHHO NOBLILIEHHBLIMH 3HAYEHHSIMH
BEJIHYMH TIO/I3EMHOTI'0 CTOKA. ’

Takas e 3aKOHOMEPHOCTh, TOJBKO BBEIpAXKeHHAs ellle sipdye, Ha-
Gs0aercs Ha 3alaJHBIX OTPOrax ¥pasbCKuX rop. 3LECh ¢ yBeJaHde-
HHEeM BBICOTHI MECTHOCTH DE3KO BO3PaCTaeT KOJHUECTBO BEINAAAIO-
mux ocagkoB (xo 1000 mMM), yBenwuuBarwTCH Bpesbl pek (Ko 600—
800 M), oHY HAYMHAIOT WHTEHCHBHO JPEHHPOBATb BOAOHOCHLIE TOPH-
30HTHI, BO3paCTAaET NOA3EMHbIH CTOK.

Hong rioggeMHoro croka Ha TumaHckoMm Kpsixe u B [Ipenypasnse
IOBOJBHO 3HaunTedbHasd — 30—40%. CooTHOWleHHe MHHHMAaJbHOTQ
H CpPeJHETrOM0OBOTO MOA3€MHOr0 CTOKa H3MmeHserca oT 0,5 go 0,9

2. bacceitn baatuiickoro mops

Bacceiin Banrtufickoro Mopsi Mo CTPYKTYPHO-THIPOJIOTO-THIPO-
FeOJIOTHYECKOMY PAHOHHMPOBAHUIO TIPECTABJISET COGOH TEPPUTOPHIO
peruona Pycckoit manThl, Hocsiuero o e HasBanue (Ily).

JJ1s1 maHHOl TEPPUTOPUH XapaKTePHO- OTHOCHTEJBHO HIMPOKOE §
riy0OKOe pasBHUTHE DEUYHOH CeTH, KOTOpPOe NPUBOKHT K 3HAUHTE/b:
HOMY NOJ3EMHOMY CTOKY B 30He HHTEHCHBHOIO BOJ0OOMEHA. -

MomHocTs 30HE HHTEHCHBHOIO BOJ006MeHAa. (IpPECHBIX BOI)
onpejensercs, Kak INpaBUIO, APEHHPYIONIEH - CIOCOGHOCTLIO DEK,
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HaXoIsIIelCs] B 3aBHCHMOCTH OT IJyOHHBEI SDO3HOHHOTO Bpesa peu-
npix goauH. Ha ganuo#i Tepputopuu rayGuHa 3PO3HOHHOTO Bpe3a
H3MeHseTCs OT HEeCKOJbKHUX MeTPOB B Hau(oJiee HU3MEHHBIX PaBHHH- -
HbIX yacTax pafloHa (Mapmenckas. Binaguea, Cpenne-JIuTOBCKadA o
[Tpunagomxckas HHU3MeHHOCTH, nobGepexbs PuHCcKOro m PuKckoro
saquBoB) no 80—100 m Ha Bo3BRIeHHOCTsX (Banruiickas rpana,
Banpaiickada, Jlarraneckas, OmMsnckas, Buasemckas BO3BHILIEH-
HOCTH). ‘ :

YMeHbllleHUe 30HLI MHTEHCHBHOTO BOAOOOMEHA B JIENIPECCHSIX,
oGycnoBJAeHHOe MeHbileil TJyOHHOH 3PO3HOHHOrO Bpe3a IO CpaBHe-
HHUIO C BO3BBIIIEHHOCTAMHE, MPUBOJUT K CHUKEHHUIO MOJAYJIeH NoA3eM-
Horo ctoka. Tak, Ha YyKa3aHHBIX BbIlLle HU3MEHHOCTAX MOJYJH MOMI-
3eMHOr0 cToKa cocrasasor 1,0—1,5 a/cek. kmZ

Ha BO3BBLIIEHHOCTSAX YBeNWYeHHEe MOLIHOCTH 30HBl MHTEHCHBHOTO
Bogoo6MeHa (10 200—250 M) B COYETAHHM C NOBBIMIEHHBIM KOJU-
4eCTBOM aTMOC(EPHBIX OCaJKOB, HaO/Jf0JaeMBIX B IOBBINICHHBIX
gacTsix pejabeda, ¥ XOPOIIUMH YCJIOBUSAMH [peHaxka KX Tuaporpadu-
UeCKOH CeThI0, IPUBOAKT K TOMY, UTO OHH (BO3BBIIIEHHOCTH) sBJs-
[OTCST OCHOBEBIMU 06/1aCTAMHU IIUTAHUS NOJ3eMHBIX BOX U XapaKTepH-
3VIOTCS - NOBBIICHHBIMM ~ MOZAYJAAMH  IoA3eMHOro croka (3,0—
4,0 s/cex. xM?). B cpensem mas TeppHTOpPHM pafioHa XapaKTEePHBI
MOAYJIH TI0J3eMHOr0 cToKa 2,0—2,5 j1/cek. km2.

Ocofo caenyer ynoMsiHyTb O DalOHe pacmpoCTpaHeHHusl Kapcera,
IPOTATHBAIONIEMCS TIOI0CON Ha ceBepe 00JacTH BIOJIb KOKHOTO MO-
Gepexkbsi PuHCKOro sanuBa (Cuiypuiickoe mnaato). OCHOBHBIMH
o6JacTsiMH NMUTAHUS TMOA3EMHBLIX BOJ 3Aech siBasioTcs: MKopckas u
ITanguBepckas BOsBHIIeHHOCTH, [ IEHTpa/IbHEIX UacTell MX Xa-
pPaxkTepHO OTCYTCTBHE NOCTOAHHON THUAPOrpadHYecKOd CETH W HajJH-
uge GOJBIIOTO KOJHUYECTBa MPOBAJLHEIX KapPCTOBBIX BOPOHOK, UEpeEs
KOTOpHle BBIIafaronye arMocepHble OCAAKH MONANaIoT MO 3eMJIIO
W TOIMOJHSIOT 3anachl Nof3eMHBIX Bol. Ilo mepudepuu 3THX BO3BH-
[eHHOCTeHN HaGmionaercss OOHIBbHOE BHIKIMHHBAHHE IOA3EMHBIX BOJ,
4yTOo 06YCJOBAHBAET 3[eCh IOBLIIIEHHbIE 3HAUYEHHS MOJYyJeH MoA3eM-
Horo ctoka (Ha MKopckoit BO3BBILIEHHOCTH A0 4,9 J/cex.km? ua
[Maugusepckon mo 6.0—11,0 a/cex. km?). [last TEPPUTOPUH pACIPO-
CTpaHEHHsT KAapCTOBBIX TMOZ3E€MHEIX BOJ XapaKTepHHl GOJbIINE H3Me-
HeHHs BEJUUMHBl IOJ3EMHOTO CTOKA Ha HEGOJbINMX IJIOIIAAfAX, He-
COBIIAJICHHE MOBEPXHOCTHBIX W MOJ3eMHBIX Bojaoc6opos. Bce atu
0COOEHHOCTH YCAOBHH (OPMHPOBAHHS HOJ3EMHBIX BOJ HEOOXOLHMO
VUHTBIBATH MPH OLlHKe MOJ3eMHOr0 CTOKa B 3THX palioHax.

OcCHOBHBIM (Ga3UCOM BCEro KOHTHHEHTAJLHOTO CTOKA, B TOM JYHCJIe
U ToX3eMHOro, Ha AaHHOM Tepputopuu cayxur Banrtufickoe mope.
Hapsany ¢ ofumieli HampaBieHHOCTBIO. MOJ3eMHOIO CTOKA B CTOPOHY
MOpsI CYLIECTBYET ABHIKEHHE NOA3EMHBIX BOJ B CTOPOHY KPYIHBIX
BojoeMoB (o3epa Jlamomckoe, OHexckoe, HMiemensb, Ilckoeckoe,
Uynckoe, BEpb-pb), TPUYPOUYEHHBIX K OOILUDHBIM KOTJIOBHHAM TeK-
TOHHYECKOTO IPOUCXOXKJEHUSI W JIPEBHUM peuHBIM NONHHAM (peK
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Bonxosa, Csupu, Jlosaru, Mcre, Besukoi, Hapsb, 3anamuoir
Hpunel, Beurrl, Hemana).

Ha ¢one yxasanHBIX BHIIe HaNpaBJeHMH MOA3EMHOTO CTOKA

MOXKHO BBLIEJIHTH ABUXKEHHe [OJ3eMHBX BOJ GoJiee BHICOKOrO sipyca,
HampaBJeHHOe B CTOPOHY COBPEMEHHBIX peuHBIX nogaud (pp. OATs,
Csice, ITueBxka, Jlyra, Ilapry, Mexa, HwucHa, Orpe, Jluenymme,
apa, Korpa, [lIsentolin u Ap.). '
v OcHoBHBlE HATIpaBJieHus JABMKEHHs [OJ3EMHBIX BOX HAaXOIMAT
. CBOE OTpaxKeHHE B pacnpefeleHHH IO TePPUTOPHH H3OJNHHUE MOLY-
Jel mnoaseMHoro croka. Ofumiee yMeHbHICHUE MOJIYJS NOA3EMHOrO
CTOKa Ha6JaI0[aeTCsl C I0ro-BOCTOKA Ha CeBepo-3amaj OT [VIaBHOTO BO-
nopasnena (4,0—5,0 a/cex. km?) x mobepexbio (1,5—2,0 s1/cer. km?).
Ha s1oM o6uiem ¢oHe BLIAEISIOTCS OTHeJbHble paloHEl ¢ MOBBILIEH-
HBIM NOA3EMHBIM CTOKOM, OOVCJIOBJIEHHHIE MECTHBIMH (PH3HKO-TEO-
rpadUYeCKHMH U THAPOTeOJOTHUECKUMH YCAOBUAMU (OTIeNbHbIE BO3-
BBIIUEHHOCTH C [OBBIIIEHHBIM KOJHYECTBOM OCAJKOB, 06iacTH pac-
TipocTpaHeHHsl Kapcra u Ap.). Hauboapmuil nas gaHHOrO peruoHa
(He cumWTasg KapCTOBLIX pAaHOHOB) MOAYJb IIOA3EMHOIO CTOKA
(6,2 /cek.xm?) oTMeueH B Oaccefine p. Mepkuc u 06yc/IOBJEH HH-
TEHCHBHBIM J[PEHAXKEM MOA3EMHBIX BOJ TOJLLH (PJIIOBHOTISAIHAABHEIX
TIECKOB, OTANYAOLINXCH BHICOKOH BOAOOBHILHOCTHIO.

Pacnpenenedue MUHUMaJbHBIX MOALYJAeH OA3E€MHOTO CTOKA B 00-
LIHX YepTax COOTBETCTBYET H3MEHEHHI0 TOAOBBIX MOJYJEH MOA3eM-
Horo cToka: or 2,5—3,0 si/cek. kmM? na Benopycckoil rpsige po 0,5-—
1,0 s1/cek. kM? Ha HU3MEHHOCTSIX U MOOEpeKbsX.

MuHuuMaJbHbie MOLYJ/H HOA3E€MHOIO CTOKA HA JAHHOI TEepPPHTOPHU
cocrapasior 0,5—0,8 oT cpelHerofoBbIX MOAYJEH MOJ3€MHOIO CTOKA.

Hond noA3eMHOTO CTOKa B OOIIEM PEYHOM CTOKE Ha TEPPUTOPHUN
pernoHa usMmeHsiercst B npegenax ot 10 go 50%. Hauboapmine 3ua-
yeHusi ee HaGMIOAAIOTCH B cpelHeM Teuennu p. Hemana (50% wu 6o-
Jiee), rie B (POPMUPOBAHHH NOA3EMHOTO CTOKA B peKW Hapsaay C BO-
ZJaM{ 30HBI AKTHBHOI'O BOIOOOMEHA, HMEIOUIUX GOJMBIIYI0 MOHIHOCTD,
TPUHUMAIOT Y4acTHe M apTe3HAHCKHE BONBI TMyGOKUX BOMOHOCHBIX
KOMIIJIEKCOB.

YMeHbleHye A0AM TNOZ3€MHOTO .CTOKa B OOLIEM pEYHOM CTOKE
(mo 10—20%) ormeuaeTcsi B NOHHXKEHHBIX YacTAX TEPPUTOPHH U
BOMU3K 0uUaroB pasrpysku monleMubix Boj ([Ipuunbmenckas sua-
JuHa, nobepexbe Puxkckoro 3anusa, Cpejne-JIHTOBCKasg HH3MeH-
HOCTh).

3. bacceiinpi YepHoro u A3oBCKOTO Mopei

[To ofmuM THAPOTEOJOTHUECKUM YCJAOBHAM (DOPMUPOBAHHS TOJ-
3eMHOTO NMHUTAHHUs pek Ha TeppuTopuu OacceitHoB UepHoro u AsoB-
CKOr0 MOpel BHAEAAIOTCA CJAEAYIOMIUE CTPYKTYPHO-THAPOJIOrO-THIPO-
TEOJOTHUECKHE eIMHULbl: palioHbl 6accefiHo pex — [lpumnsatu (I1-3a),
Huenpa (I1-36), Hona (II-3B), I1puuepHomopckuit Gaccein (I1I-3r),
OTHOCSIII[HECS K Meraperdony Pycckoil mauThi, a Taxkke OTHANbHbIE
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Meraperuonnl — Ykpauscexku# mur (IV) u Homeukuifi xpax (V) u
TEPPUTOPHUS IOPHOCKIATIATOrO coopykeHusa — Bocrounnsle Kapnarsl.

Humxe pgaercs onmucaHue OCOOGEHHOCTEH paclpelle/CHUs MOA3EM-
HOT'0O CTOKA B PeKU NPUMEHHUTEIbHO K IPUHATOMY PalOHHPOBAHHUIO.

Bacceiinot pex [Ipunaru, [Aunenpa, IHpunepromopcrutl Oaccelin

Moaynb MOA3EMHOTO CTOK4 B PEKH Ha OUUCHIBAEMOH TEPPHUTOPHUH
u3MeHserca ot 3,5 J/ceK.KM? B CeBePHBIX 4acTAX TeppHTopHH i (o)
0,1 s/cek. kM2 U MeHBIIE Ha JOTE. '

30HANBHOCTh M3MEHEHHS TOJ3€MHOTO CTOKAa B BOCTOUHOH YaCTH
tepputopun (paiion 11-36) BeIpaxkena Jyulie, 4YeM B 3anajgHOM u
I0ro-3anajHol 4acTaX, Kak B Cuay OoJabliell yHaJeHHOCTH 3TOro
pafioHa OT CMAT4alOWEr0 BJAHSIHHS ATJaHTHYECKOTO OKeaHa, Tak
U B cuay OGoJbLIell OJHOPOMHOCTH THAPOTEONOTHUECKHX W JAPYTHX
ycnosufl. Iloutu Besi Tepputopus pafiona 11-36 sansita Jluenposcko-
Josenxkoi BIAJHHON, BLINOJHEHHOH NAJEOTeHOBLIMU OTJOIKEHHAMHT
pasJIMUHOrO BO3pPAacTa.

Ha rteppuropun BceX PadOHOB NPH MOBBIHEHUH MECTHOCTH OTME-
4aeTcs yBeNHWUYEeHHE NMOJA3EeMHOr0 CTOKa, O0YCJOBIASHHOE OOLIUHO KaK
yBeJHUEHUEM OCaAKkoB (oporpaduueckue ocajk#), TAK U YyBejaude-
HHEM TYCTOTLL U IMIYOHUHDBL Bpe3a pevHo#l ¥ OBpaxKHO-6aJOYHON CeTH.
ITociepnee MPHUBOAMT K YBEJHUEHHIO WHTEHCHBHOCTH JIPEHUPOBAHUA
BOJIOHOCHEIX TOPH30HTOB. B YCIOBUAX ¥Ke TIJIOCKHX TOHHIKEHHBIX
paBHUMH, Hao6OpPOT, KaK NpaBWIO, HabmaiofaeTcsa yMeHbIIeHHe NOM-
seMHOro crtoka. Ha Takux paBHHMHAaX 3HauMTEJIbHAS YacTh BHIMAB-
[HX OCajJIKOB 3ajlepkuBaercs B OJI0/lleo6pa3HBIX BIAagWHAX pas-
JUYHBIX Pa3MEpOB H pacxoayercs Ha ucrnapenue. Koauuectso ucna-
puBlueiicsi BOAB TeM OoJblie, yeM [OXKHEe paclojioxkKeHa paBHHUHA.
B TO e BpeMsl CKODOCTH CTEKaHHS KaK PeuyHBbIX, TaK U NMOL3eMHBIX
BOJL OueHb MaJibl, YTO NPHUBOAUT K YMEHBIIEHHIO PacXOfZa MOA3EM-
HOTO [I0TOKA B BOJIOHOCHOM IIJ1aCTe.

Ilpumepr a3zoHaAbHBIX OTKJAOHEHHH B KosaecbaHHAX MOIyJed NMOX-
3€MHOTO CTOKA AI0TCH NPH ONUCAHWU OTAENbHBIX DalOHOB.

B Gacceitne p. Ilpumsitu, na llosmeccko#t HUSMEHHOCTH, Xapak-
TEpPHBIM $#BJSIETCA Majas H3MEHUHBOCTb ITOA3€MHOI0 CTOKA II0 Tep-
putopuu: or 1,0 no 0,5 n/cek. kM2, DT0 0OGBACHAETCS ONHOTHIIHBIM
CTPOEHHEM NOHHKEHBOH, CHJIBHO 3aGOJOUEHHOH W 3ajeceHHO}, He-
IJy60KO pacu/JeHeHHOl PaBHHHBI, CJIO0MKEHHOI MaJoBOJOOOUIbHBIMH
4eTBEPTHUHBIMU OTJIOXKKeHUsMH. K ceBepy W 1OTY HpU NOBLIIIEHUH
MeCTHGCTH K BOLOpasjejaM BeJHUYHHBl CpeJHEerofOBBIX MOAYyJell
NMOJA3EMHOTO  CTOKa  YBEJMUMBAIOTCA: Ha  CeBepe — JI0 1,5—
2,0 Js/cex. KM%, B I0KHOH HacTH — A0 3 J/cek. ¥M% u 6OJIbLHe (Bo-
JIBIHO- HOIIOJII:CKaH BO3BHIIIIEHHOCTD) .

B Gaccefine Huenmpa (pafion 1I-36) Moay/p NOA3EMHOTO CTOK2
usmenserca ot 3 go 0,2 JI/ceK KM? 1 Menee — (yMeHbIIEHHE C ce-
Bepa Ha Ior).

Ha IlpunaenpoBckofi HUSMEHEOCTH MOJYJb Kojebaerca or 1 o
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0,2 a/cek. kM2, CeBepo-BocTouHee T, KueBa B mpefiesax HHUSMEHHOCTH
OTMEUAETCS AHOMAaJbHOE MOHHZXKEHHE BeJHYHHBl TOA3EMHOIG CTOKA
Jo 0,5 Ji/cek.xM2 u MeHee, npuypoueHHoe K Haubojiee IJIOCKOMY,
HU3MEHHOMY, <jiaB0pacusieHeHHOMY YuacTKy paBHuHHL, OpHOBpe-
MEHHO 3Jech OTMEUYaercs MeHBIIas BOAOOOHABHOCTBL IIOJTABCKO-
XapbKOBCKHX OTJOMEHMH, He IOJNHTbIBAEMbIX Ha ONHCAHHOM ydYa-
CTKE 6yqaxc1<o KAHEBCKHM BOJOHOCHBIM TI'OPH30HTOM, NOTPYKEHHBIM
B 3TOM paHOHe Ha rny6HHy 100— 200 M H NIEDEeKPHITEIM CBEPXY BO-
JOYTIOPHOH NPOCIOUKOH.

Ha Cwmonencko-MockoBcKo# BO3BBHIIEHHOCTH M uactH bBemopyc-
CKOfl MOpEeHHOH TIpAaAbl MOLYNH CPEIHEeroJ(0BOr0 HOJ3EMHOI0 CTOKA
JIOCTUraloT BeauuuHbl 3,50 Jj/cex. KM? (oporpaduueckoe MOBBILIEHHE
II0J3eMHOTO CTOKA U 6J1aronpusTHbIE THAPOTEOJOrHIECKHE YCIOBHSA).
Cpenne-Pycckast BO3BBILIEHHOCTL JaeT MeHee 3HAUHTENBHOE MOBHI-
ieHue MOA3eMHOro cToKa. B npepenax IlpudeprHomopckoro 6accelina
(paiton 1I-3r) MozxyJau mNOA3eMHOTO CTOKA H3MEHSITCd OT 3 JI0
0,1 a/cex. kM2 u MeHee. HauGoJblIde UX BEJIHYMHB OTMEUAIOTCA B Ce-
Bepo-3anajHoil uyactd BosblHo-1lomoMbCKON BO3BLINEHHOCTH, UTO
00yCa0BIeHO KaK OOMblIell paculeHeHHOCTbI0 W GOJbIINM Bblmaje-
HHEM OCAJIKOB, TaK H GJIATONPHATHEIMH THIPOreOJOTHUECKMMHU YCJI0-
BHSIMH 3TOr0 paloHa — HAJHYME OTPOMHOM TOJMIIH XOPOIIO 08B0 IHEH-
HbIX MepresbHO-MeJNOBbIX NOPOJ, NPHKPHITHX Ma/JoMOUIHON Tosleh
YeTBEPTHUHBIX . OTJIOXKeHuil, B cpenmeft uactu Bonabigo-Iloxosbckoit
BO3BBLIIIEHHOCTH, ellle HOCTATOYHO ofecmedeHHOil ocaikamu (500-—
550 MM B rofl) ¥ CHJBHO pacy/ieHeHHOH JIeBOOEPEeXKHbIMH IIPUTOKAM
p. Jlmectpa, MOAYJIH NOJ3EMHOr0 CcTOKa cocTaBasioor [,0—
1,5 nfcex. kM2, K Ory u Oro-BOCTOKY MOAY/B NOA3EMHOTO CTOKA
oblcTpo cumkaercess o 0,1 g/cek.kM? u MmeHee., DT0 OGDBACHIETCS
IIOHUKEHHEM BBLICOTEl MECTHOCTH, YMEHbIUEHHEM KOJHUYECTBA OCA[-
KOB, yBeJHUeHHeM CYXOCTH M TOBBUIIEHHEM TEMIEpPATYD BO3AyXa,
a TaKKe CMEHOW THAPOreoJOrHYECKUX YCAOBUI.

HaumeHbmn#i nog3eMHBIH CTOK MMEET MeCTO B mpenenax [Ipu-
YEePHOMOPCKOH HM3MEHHOCTH, Haxojdlledcad B Haubosee Hebjaro-
IPUATHBEIX KAUMATHUYECKHX, pelbe(HBIX M THADPOTeOJIOTHYEeCKHX YC-
JIOBUAX (MasooGBOJHEHHEIE HEOTE€HOBBIE OTJIOXKeHUs). [loxseMubIf
CTOK 3JeCh OCYIIECTBJSETCS B BOJOHOCHBIX IJIACTaX, JPEHHPYEMBIX
TOJBKO KPYIHBIMH I'Ty60OKO BPe3aHHLIMY TPAH3UTHLIME DPEKAMH HJIM
BBIKJIMHHUBAIONIUXCS] HENOCpeACTBeHHO B UepHoe Mope.

3aKOHOMEPHOCTH W3MEHEHHS MHHHMAa/JbHEIX MOLYJEH MOA3EM-
HOTO CTOKAa, KO3((UIUEHTOB TOA3ZEMHOTO CTOKA W BEJMYMH HOJIU
IOJ3eMHOI0 CTOKa B OOIIeM pedyHOM IOBTODSIIOT B OOLIUMX uepTax
3aKOHOMEPHOCTH H3MEHEeHHsS! CpeIHEeroJOBblX MOAYJEeH II0A3EMHOTO
CTOKa, IpuBeJieHHble Bhlnle, Tak, MHHEMAaAbHBIE MOJYJIH MOJ3EeMHOr0
CTOKa M3MEeHSITCs To Tepputopuu ot 2,5 mo 0,05 a/cek. kM? u Me-
Hee, cocrasass or 0,2 mo 0,9 or cpenHerofioBHx; k03P PUINEHTH
TIOA3eMHOTO CcTOKa — OT 18 no 1% wu MeHbUIe; [OJMA NOA3EMHOIO
croka B o0weM peyHoM — oT 40—50 10 10% u menee.
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Bacceiin p. llona

Pacnpenenenue BeJNHYHHBl IIOA3EMHOTO CTOKA IO TEPPUTOPHH
Oacceitna loHa, ¢ ogHOH CTOPOHbI, NOJUMHSACTCH 3aKOKAM Treorpa-
(¢HuUeCcKON 30HAJBLHOCTH, C ﬂpyron CTOPOHBL, HAPYIIAETCs a30HaJb-
HBIMH (PAKTOPAMH.

3oHAIBHBIH XapakTep BblpazxKaercsa B oOlleM YMEHBLIEHHH BeNH-
YMH [OA3EMHOr0 cToKa OT 2,5 J/cek.kM? Ha ceBepo-3anaje TeppH-
topuu 10 0,1 J1/cek. kM2 Ha I0r0-BOCTOKE, UTO CBHIETEIBCTBYET O JLO-
MUHHDPYIOLEM 3HAUEHHH KIHUMAaTHUeCKHX (GakTOpOB B POPMHPOBAHHK
NO/A3eMHOr0 CTOKA.

Ofniasgs 3akKOHOMEDHOCTh “pacCHpelecHUS BENMYMH MOJ3eMHOTO
CTOKa HapyuiaeTcsl MoJ| BAUSHHEM oOporpaduuecKHX H THAPOreoso-
rHueckux yeaopui. O6nacTh MaKCHMAaJbHOI'O TOJ3EMHOT'0 CTOKA OT-
Meyaercs B mpefenax Cpeane-Pycckoil BO3BBIIEHHOCTH, B facceiiHax
pek Kpacusoit Meun n CocHBI, IJle MOAYJH TI0JI3€MHOIO CTOKA JOCTH-
raror 2,5 ma/cex. kM2 TTOBBIICHHBEIH MOA3EMHbIII CTOK OGDBICHSAETCS
He TOJIBKO OCOBGEHHOCTSIMM penbeda u HauboabIIeH YBJIaXKHEHHOCTBIO:
5TOH uacTH TepPPHTOPHM, HO U BJAHAHHMEM TIeOMOP(OJOrHUeCKHX U
IUJPOre0JOTHUECKHX YCIOBHU, [yy6oKO Bpe3aHHBle JOJHHBL peK
BCKPBIBAIOT KOPEHHble IOPOIH JIEBOHA, OTJMYAIOIIKECS BLICOKOH
BOJTOOGHABHOCTBIO.

MaxcuManbHOMY 3HAUYEHHIO MOZLYJsL NOA3ZEMHOIO CTOKA COOTBET-
CTBYET MaKCHMAaJ/bHas BeAHUnHA JOJNH MOJI3EMHOIO CTOKA OT OGLLEro,
cocrapJistioutast B GacceiiHe pek Kpacuso#t Meun, Cocurl 1 Bepxrero
Jona 40-—50%. :

K tory, 1o Bceill TeppUTOPUU Gaccefina ILOHa BeTHUMHA noa3eM-
HOrO CTOKa IOHMIXKaercs., B mnpaBobepeikHOil uactu (B IIpelesax
Cpenne-Pycckoil BO3BEILEHHOCTH) TOJ3EMHBIl CTOK 3HAYHTENBHO
BHIIITE, YeM B JieBOGepexkHOM, HuaMeHHOHA uwacTi (B npenenax Tam-
6oBckoit paBHHHBL), Hambosnbllee OTKICHEHHE H30JAHHUA MOALYJEH
NOJ3eMHOr0 CTOKa K [Ty B Gacceline p. Ockosa u B BepxoBbsix Ce-
Bepckoro. JoHna o0ycaoBJIeHO HAJHYHEM B 3TOH YacTH pErHOHa.
HanboJiee BOAOOOMIBHON MeEpre/bHO-MeJOBOM TOJIIH BEPXHEr0 MEJa,
JIpeHupyeMoil pekaMu. Jlanee K 0Ty U I0T0-3alaly OTJIOXKEHHA Mena
NOrPYXAIOTCsi MOJ MeHee BOROOOUJBHEIE OTJIOMXKEHHs MajeoreHa, o
MOA3eMHBI CTOK CHH¥KaeTcs sjiech oT 1,5 sifcek. kM2 Ha' ceBepe [0
0,3—0,2 na/cex. kM2 Ha lore. Jloss MOA3EMHOr0. CTOKa OT OOIIEro
K 1Ory TaKxKe YMEHBIIAeTcsi, COCTaBJfAs B HUKHeM TeueHHH [loBa
Menee 10%.

Ha Teppuropun TamGoBcKO¥ paBHUHBl MOAYJIH MOJ3EMHOTO CTOKE:
uamenstoTes ot 1,0 no 0,3 n/cek. kM2, PaBHuBEHBIH XxapakTep pejbeda,
MecTaMHu 3a60JI0YeHHOTO, ¢ HE3HAUKTENbHLIMH Bpe3aMy PEUHBLIX JO0-
JIHH, BBI3blBaeT HOHUIKEHHe MOJYJell MOJ3eMHOro CTOKa IO CpaBHe-
HHMIO ¢ 3anajHoll uacteio Oaccelina [ona. Kpome toro, pexu Tam-
OOBCKOH PABHUHDI OTJINYAIOTCS] TEM, YTO IIPOPE3aI0T IVIaBHBIM 06pasoM
MEeCUaHO-TIHHUCTYIO TOJILY UETBEDTHUHBIX OTJAOMKEHWH, Xapaxre-
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pusyiomuxea ciaaboii BogooOGHAbHOCTRIO. B 3anagsoi uactu Tawm-
GOBCKOW paBHHUHBI, B OacceiiHe p. BopoHexa, BeJUUHHBl TOJ3EMHOTO
CTOKa HECKONbKO BHIUE W cocTaBasiorT [,5—1,0 ja/cek. kM2 ITO BH-
3BaHO HajMuMeM 3/eCh 0ojee BOJOOOHJIBHBIX YETBEPTHUHBIX OTJIO-
JKEHUH, IPeACTaBAeHHBX (UIIOBHOTIANNAIbHEIME 1 a/AMI0BHANBHBIMH,
necyanbiMi QanusaMu. [Josisi MOI3EMHOTO cTOKa OT 0fluero B mpe-
nenax TamGoBekoll paBHUMHEL uaMmeHsiercs: ot 10 1o 20%, nosbimiasch
B Oacceiine p. Boponexa no 30—40%.

IOro-BocTounass u 10KHAasl 4acTd HUXKHero teueHus [lona — 6ac-
cefinel pex Bysynyka, YUupa, HuxHee TeueHue Mensenunbl — xapak-
TEpPHU3YIOTCA HauOosee HUBKHMHM 3HAUCHHAMH IIOA3EMHOr0 CTOKa
(0,3—0,1 n/cex. kM%) ¢ HauGosbiiuM TOBBILIeHKHEM 10 0,4 J1/cek. KM2
B patione Kasaucko#l BO3BLIIIEHHOCTH # B GacceliHe p. Apuebl.

Ha nonnkenue NOJI3EMHOTO. CTOKA B IOr0-BOCTOYHON YacTH Tep-
‘PHTOPHH, KPOME YKAa3aHHBIX (PaKTOPOB, OKA3BIBAIOT BJHSHHE I'HJPO-
reoJIOTHUECKHE YCJAOBHS, 3[eCh Pas3BUTH NMpEHMYyLleCTBEHHO JpeBHe-
YeTBEPTHYHBIE MECUaHO-TJIMHUCTBIE OTJOXKeHus, 00nafaroline nJIoXoH
BOJOOTAAaueH. BauAy HeOOJBLIOr0 3PO3HOHHOIO Bpe3a peuHas CeTh
[OYTH HE BCKPHIBAET BOJIOHOCHBIX TOPH30HTOB KOPEHHBIX TOpOL.
B pesynwrare coznawrcs He6HaI‘OHpHHTHbIe ycaoBust aid GopMupo-
BaHHsl TOJ3€MHOI0 CTOKa B }O}{&HOI/I U IOr0-BOCTOUHOH dactax bHac-
cefina loHa.

MunuMa/abHple MOLYJAM HOA3€MHOTG CTOKa B Npeaefax paCCMaT-
puBaeMoro peruona usmensnorcs ot 1,5 no 0,05 g/cek. km2. Pacupe-
JeNeHre MHHUMAJbHBIX MOAYJEH IOA3EMHOr0 CTOXKa AHAaJOTHYHO
paclpefesneHyI0 CPEJHEroJ0BOr0 I10/13€MHOTO CTOKa, ‘HO H3OJHHHH
nepBoro uMeT Gogee naaBHb xapakrep. COOTHOIWEHHE MHHHMAJ/b-
HOTO M CpeJHeroJ0BOro Noj3eMHOTO CTOKa cocrasJser 0,5—0,7.

Bocrounoie Kapnarsi

Bocrounnte Kapnarthl, yuacrok Kapmar B rpanunax CCCP, Bxo-
IAT B MerapernoH VII, KoTopHi#l cayKHT 10HBIM 0OpaMieHuem Bo-
cTouHO-EBponefickoll maaThopMBbl ¥ COCTABJIAET OTAebHBI PETHOH 3.

Ha ¢opmupoBaHye NOJ3eMHOIO CTOKA B PEKH HA TEPPUTOPHH
Bocrounsix Kaprnar 3HauuTenbHOe BJIHSHHE OKA3hIBAIOT, NOMHMO
FHPOTeONOTHIECKHX  YCJIOBHH, OCOGEHHOCTH — Oporpaduu — rop-
HBII XapakTep peibeda, KIUMaTHYECKHe pasnuqnﬂ pasJiuils B BOJ-
HOM PeXKHMe PEK,

ITo ycnoBuam ¢opMupoBaHHs MOA3EMHOIO CTOKa B peku B Bo-
CTOYHBIX Kapnatax MOXKHO BBLAESUTE chenyioiine pailounl: Ilpen-
Kapnarckuil kpaepoil nporu6, Crianyathle BocToyHble KapnaTbI )78
3akapnaTckas HEU3MEHHOCTb (3akapnaTCKMil BHYTPeHHHH NpOruo).

HpeﬂKapHaTCKI/II/I KpaeBol NPOTHG BHITAHYT CPABHHTENbHO He-
MIUPOKOU U3OTHYTON MOJOCON BIOJbL CEBEPO-BOCTOUHOTG KpaA Craal-
gateix - Kapnar. Tpannus Ilpeakapnarckoro mporn6a B OCHOBHOM
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coBnamaoT ¢ IlpenxapnaTckoll paBHHHOMN, KOTOpasd HaKJIOHEHA OT
 TOp K CEBEpO-BOCTOKY, K mosuHe [IHectpa.

B IlpenkapnaTbe NOA3e€MHHBII CTOK (POPMUPYETCS INIaBHBIM o0pa-
30M 33 CUET BOJ, Pa3BHUTLIX B aJUIIOBHAJBHLIX OTIOXKCHUAX, 3aHU-
MaUHX IPUMEPHO OT OIHOI TPETH AO IOJOBHHBI BCEH TEPPUTOPUH.

CpennerogoBbie MOIYJIH IIOA3EMHOTC CTOKa H3MeEHsAIOTCs oT 1 1o
4 ja/cex. kM2, MuUHHMAaJIbHblE MOAYJH NMOJ3EMHOI'0 CTOKA U3MEHSIOTCS
oT <1 mo 3 njcek. kM2, ITomseMHBIN cTOK cocTardser oT 10 mo 26%
0o061lero peyHoro CTOKa.

‘Ha tepputopun Cxinanuarhix Bocrounnix Kapnar, HecMoTps Ha
JIOBOJTbHO TIECTPOe paclpefelieHne CPeLHEeroA0BbHX MOLyJel IoA-
3eMHOI'0 CTOKA, MOXKHO HaMeTHUTh 3aKOHOMEPHOCTh B M3MEHEHUH ero
B HalpaBJ/IeHHH H3MeHeHHs TOAOBBIX cyMM ocaaxos. CpeaHerozoBble

- MOAYJM HOJ3eMHOI0 CTOKa H3MeHsitoTes ot 3 no 12 ja/cex. kM2, a Mu-
HUMagabEbe —oT 2 10 9 ufcek. kM2 TlomseMHBIE CTOK COCTaBJsieT
ot 12 no 32% obiero peusoro.

Ha rtepputopun 3aKapmaTCKol HHU3MEHHOCTH BOABl aJlIOBHAMDL-
HBIX OTJOMKEHHU SBJSIOTCS OCHOBHBIM HCTOYHHMKOM IIOA3EMHOTO ITH-
Tanus pek. CpefHErogoBble MOLYJIH NOA3EMHOIO CTOKA H3MEHSIOTCH
or 2 Ko 7 afcek. kM2, a MuHEMAaAbHEE — OT 1 70 6 sifcex. kM2 Cpen-
HEroJoBble M MHUHHMAJbHBIE MOAYJH TMOA3EMHOTO CTOK2 YBEJHUM-
BAIOTCH C 3alaja Ha BOCTOK. [loaseMHBIHl cTOK cocrasiser 15—32%
06Iero peyHoro CToKa.

© Yrpaunckud wur u Joneukuii Kpsok

Teppuropuio YKpauHCKOI'O KPHCTANJNHYECKOTO I[IMTA 3aHUMAET
npaBobepexkHasd uacTb Oaccefina JlHempa (cpeiHee u HUIKHEE Tede-
Hue), 6acceliHbl JIeBOOEPEIKHBIX IPUTOKOB HUMKHEro TeueHus JlHempa
U BOJI0pa3/elbHOE IPOCTP AHCTBO MEXK Y JeBOGEpeRHBIMH TIPUTOKAMH
HHenpa u peramy, BnagamomwuMu B As0BcKOe Mope. Teppuropud
Honbacca Brmouaer B cebs npasobepexbe p. Cesepckoro [HoHua
¥ BepXHHe yacTH GacceflHOB peK, BIafAaloMNX B A3OBCKOE MOpE:

YenoBus GOpMUPOBAHUS IOJ3EMHOI0 CTOKA Ha TEPPUTOPHUH Mera-
PETrHOHOB HAaXOASATCS B 3aBHCHMOCTH OT COBOKYITHOCTH MHOTHX (ax-
TOPOB, BeILYIIMM M3 KOTOPBIX #ABJSETCH reorpaduueckas 30Halb-
HOCTD.

Besen 3a u3sMeHeHHeM KJAHMaTa ¢ CeBEpO-3amaja Ha IOT0-BOCTOK
IPOUCXOAHT H 30H&JbHOE yMeHBIIeHHe TMOA3eMHOTO CcToKa. [is ce-
BEPO-3aNlaJHON YacTH MeraperisoHa XapakTepHO sHaYeHHe CPeHEero-
noBBIX Moxyned 0,7—0,8 si/cek. kM2, B 3TOH yacTH oTMeuarTcs GJaa-
TONPHUATHBEIE YC/IOBHSL IS IPOCAYMBAHHS aTMOCQEPHEIX OCAIKOB,
KOTOpBIC BRINAZAOT 31ech B kojauuecTBe 600—650 MM B rox. Kpu-
CTA/UTMYECKHE IIOPOABI STOFO YYyacTKa CBEpPXY MOKPHITH He3HAUMTE/b-
HBIM CJIOeM XOPOLIO MPOHHIIaeMBIX IIECKOB M BOja OLICTPO M B:J0CTA-
TOYHOM KOJHYECTBE IIOCTYNaeT B TPEIIMHBI KPUCTAMINYECKHX TOPOIL.
HauGonpmue Bennunuel noxsemHoro croka (ao 0,8 a/cek. kM%) Ha-
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Giopatorcst npu nepexone Ilosecba B secocrens. YacTuuHOe YMeHb-
[IeHHe 0CaJKOB B 3TOM palione no 550 MM B ron (BepxHsas 1acTh Oac-
cefiros pex IOxuoro Dyra u Pocb) KOMIEHCHPYETCs! MOBBLIIIEHHON
pacuwIeHeHHOCThI0 NPUIOAHATON 4acCTH Meraperiosa, IPHYPOYEHHOH
K [IpuIHENpOBCKOf BO3BBINIEHHOCTH, ¥ BEJHUHHBI CPeJHErojoBHX
MOZYJIeH TIOA3EMHOTO CTOKa OCTAIOTCS BHICOKHMH.

B 10ro-BOCTOUHOM HaNpPaBJEHHH BEJTHYHHA CPEJHErOAOBBIX MOJY-
JieHl IIOJISEMHOTO CTOKA GBLICTPO CHUMXKAETCH KaK B CHUJY 60Jblell KOH-
THHEHTaJAbHOCTH KJAMMATd, TaK ¥ B CHJY IHAPOTeOJIOTHIECKUX YCIO-
Buii (pasBuTHe CJIA0ONPOHHUAEMBIX IIOYB Ha JECCOBUAHBIX CYIJIHH-
Kax ¥ JApPEHHPOBAHHE DEKAMHU MeHee OOBOJLHEHHBIX IOPOJ IlajeoreHa
U HeoTeHAa MPH MOCTENEHHOM TOTPYKEHHH K IOTO-BOCTOKY KPOBJH [O-
KeMOPUNCKHX OTJOKEHHUI) .

B 10r0-BOCTOYHOH 4YaCcTH MEraperHOHOB BEJIHUKHBI MOAYJEH MOj-
3eMHOTO CTOKa yMeHbInatores a0 0,1 ja/cex. kM2 # MeHee.

-COOTBETCTBEHHO € CeBepo-3alaja Ha IOro-BOCTOK YMeHBINAIOTCH
U MHHAMAJbHBIEC MOJYJAM TOJAseMHOro croka—or 0,4 10
0,05 n/cek. KM2 ¥ J0Jis TOJA3EMHOTO CTOKA B OOMIEM PEYHOM CTOKE —-
oT 20—30 1m0 10% u menee.

Bosbioe pausinpe Ha GOpMUPOBAHKME MOA3EMHOTO CTOKA HA TEp-
PUTOPHH MeraperdoHOB OKashBaeT pesbed ¥ CBSI3aHHAS C HUM Das-
JIHYHAsi CTENeHb pPAaCUJEHEHHOCTH MECTHOCTH pEUYHBIMU JOJNHHAMHY,
fGankamMu H oBparamu. Kak MpaBH/io, B MECTAX NOBHIIIEHUS] MECTHO-
cTH Habjwopaercss ¥ Gosiee BBICOKHH MOA3EMHEIN CTOK, 0OYCIOBJIEH-
HBIHl ABYMS OPHUYMHAMH: C YBeJHYEHHEM BHICOTHl MECTHOCTH HaOJIo-
JaeTcs YBEJHUEHHE OCAJKOB U C YBEJAHUEHHEM BBHICOTHL MECTHOCTH
VBEJIMUUBAETCS T'yCTOTA M IMIyOKHHA Bpesa peuHoH u oBpaxkHOo-6ajou-
HOH CEeTH, YTO NPHBOJUT K YBEJIWUEHHIO HHTEHCUBHOCTH JPeHHpPOBA-
HHUS [IOJ3EMHBIX BOJ. _

B ITonecke B BepxoBhsix GacceliHOB pek Y6opTh, Yk, Mpma, Tus
HabmogaeTcs 00/acTh TOHMXKEHHOTO MOA3EMHOrO CTOKa (MeHee
0,5 a/cek. xm2?). Takoe HOHHMKEHHE MOXKHO OGBICHHTH Ha 3TOM yua-
CTKE MEHbIUEl TPEeU[HHOBATOCTHIO MOPOM, UEM Ha OKpYyXKawouell Tep-
PHTOpUM, a CJAeloBaTeNbHO, WX MeEHbIIEHl OOGBOAHEHHOCTHIO. ITO
O TBEPIKAAETCS HAJNHYHEM 3[€Ch CKBAXKHH C HEOOJBIIUM IeGUTOM.
OpnHOBpEMEHHO IJs 3TOr0 yuacTKa XapakTepeH penbed: «mjockasd
paBHHHA C PEIKHMH JOXKOGHHAMU» (MM «MJIOCKAsh PABHHHA B KOMII-
JIEKCE C PPUBHCTLIMH DPABHUHAMUY).

-Ha BosBwmimenHocTAX JlOHENKWHA KpAXK H HpnasoBCKon oTMe-
YyaeTcsl YBeNHUeHue MOJYJeH OA3EMHOT0 CTOKA Y10 CPaBHEHHIO ¢ 6O-
Jlee HH3KHM IIOJ3€MHBIM CTOKOM OKpy:Kamonie#l Tepputopuu; B Jo-
HenkoM kpsike — go 0,7-0,9 un/cek.km?, Ha IlpuasoBcko# BO3BbHI-
meHnocty — 1o 0,4 a/cex. km2.

At palioHBl XapakTepu3yITCs TYCTOTOH pPEYHOH CETH OKOJO
0,5 kM/xM?, TyCTOTOU OBpaxkHO-6anouHo# cetu 0,75—1,0 kM/KM? HpH
raybuHe 3pO3HOHHOrO Bpesda okoso 150 M, mHOrma mo 200—250 m.
KonuuectBo ocagkoB B- JloHenkom kpsixe pocturaer 600 Mm B rom.
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IIpu oueHke yBeJWUEHHS MOAYJIEH ITHX PAHOHOB HEOGXOIMMO
VYHTLIBATH TaK¥Ke Jy4lllyl0o OOBOJHEHHOCTb MOPOJ IO CpPAaBHEHHUIO
¢ oKpyxamwllel TeppuTOpHell: KaMEHHOYTOJBHEIX OTJOXKeHu# B JloH-
facce ¥ KpHCTaJJIHYecKUX nopol Ha lIpHasoBckoii BO3BLIIEHHOUTH.

31ech  HAGMIONAIOTCA TaKXKe U HauOOoJbIIMe MHUMMAJbHbIE MO-
ILyJau mox3eMHoro croka: JoHemkuil kpsx — 10 0,5 ji/cex. km?, Ilpu-
a3oBCKasi BO3BbIMEHHOCTh — 10 0,2 ;1/cex. kM2, Lj1st TeppHTOpHIL yKa-
3aHHBIX BO3BBIIIEHHOCTEH XapaXTEPHO K YBEJHYEHHE AOJHU IOJ3EM-
HOro. cToka B o0meM peyHoM no 20—309% mo cpaBHeHHIO C ,ELOJIeI/I'
Ha paBHHHHBIX NMPOCTPAHCTBAX B 10—20% or obero.

. B 10ro-BoCTOYHO! 4acTH MeraperuoHOB B BEPXOBbSX P. Bombem
HaxoauTcs 006JacTh CaMEIX HH3KHX CPEJHErOHOBBIX MOMVJeH HoA-
semMHOro0 ctoka (ot menee 0,1 1o 0,05 n/cek. xm?).

D710 HAXOAUT OOBCHEHHE B T'HAPOTEOJOTHUECKEX YCAOBUAX. 3TOTO
yuactka. PacrnonoxkenHds 3jnech Tak HasbiBaeMas ‘OpexoBo-I'ynsaf-
OABCKAS JenpeccHsl KPUCTAJJIHUECKHX IIOPOX . 3alloNHEeHa Majiood-
BOJIHEHHBIMY HEOT€HOBBIMU OTJOXKEHHSIMH MOIIHOCTBIO o 150 M,
BOJIOHOCHBIE TOPU3OHTHI KOTOPHIX U IPEHHPYIOTCS PEKaMH.

4. bacceiin Kacnuiickoro mops

Yuureisas B 6accetine Kacnufickoro Mopsi ocofble ycaoBus dhop-
MHpOBAHUS 1{0JI3eMHOI'0 IUTAHNUS PEK, cTekalux ¢ Kaskasa u Bna-
[AIOIKUX B HETO C TEPPUTOPUM apuAHBIX objgacreli Kasaxcranma u
Cpejnnell Asuu, HHXKe pacCMOTPeHbl XapaKTEePUCTUKH DPACIIpe/lelIeHHs]
TI03EMHOI'0 CTOKA B peku Jia Gaccefina p. Boaru:

Peruou. 6accefida . p. Bosrn BXOJHUT B cocTaB Meraperuoia Pyc-
ckoft manTh. PeuHas ceTh peruoHa NpUHaIJENRHT K oacceHHy Kac-
IHACKOTO MOpS ¥ COCTaBJIseT YacTh OJHOTO U3 KPYNHEAUINX PaloHOB
BHYTPEHHETO WJIH 3aMKHYTOTO CTOKa EBpasuu.

[To crpyxTypHOMY THAPOJIOTO-THIPOTEOJOTHYECKOMY paloHHpPO-
BaHHIO Ha TEPPHTOPHH pEruoHa BHIACIAIOT TPH paloHa: Bepxue-
Bomxcekuill, Bonro-Kamckutt, ITpuxkacnuiickutl.

OrpomHast TEPPUTOPUSA PErrOHa BKJIOUALT B ceba Taxkue KpyIHbie
Gacceitnbl pek, Kak Gaccefin Oxu, Cypsl, Bernyru, noutu Bech Gac-
cein (%10) Kambl u BaTku.

B pacopepesenru MOA3E€MHOTO CTOKA HAa TEPPUTOPUH peruoHa
HEeOOXOJHMO OTMETHTL CJeayiollue o6Iue 3aKOHOMEPHOCTH. Beny-
wuM GakToOpoM B pacupeleneHrH TOA3EMHOrO CTOKA [0 TEPPHTOPHHU
SIBJISIETCST KAWMAT, HPUAAIOIIUE PacOpeaesieHu0 NOA3EMHOI0 CTOKA
30HAJBHBIE Xapakrep. MoAyjb TOJA3eMHOTO CTOKA Ha TEPPHUTOPHH
pEeruona H3MEeHSeTCH OT 3,0 n/cex. kM? na ceBepo-3anaje J0 AeCATHIX
IOJIeH JUTpa B CEKYHAY W OTCYTCTBHS MOA3EMHOTO CTOKA B DEKH Ha
fOr0-BOCTOKE peruoHa. B aToM Ke HalpaB/JeHHH H3MEHAIOTCST H FOJ0-
Bble BejuuuHbl ocagkos or 700 no 150 mMM.

B dopmupoBaHuu ¥ pacnpefeseHud NOJA3eMHOr0 CTOKa Ha Tep-
PUTOPHM pErHoHa  3HAYUTENBHYIO pOJab Hrpaer peabed. O6sacTh
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[OBLIIIEHHOrO NOL3eMHOI0 CTOKa Ha TEPPUTOPHUH peruoHa INpHypo-
YeHRl K palioHaM BO3BBLIIHEHHOCTEH, MOHHKEHHOTO — K HHU3MEHHO-
ctiM. PailoHBl BO3BBIIIEHHOCTEH . OAYUYAIOT 6OJbillee KOJHYECTBO
OCafKOB, YeM HH3MEHHOCTH, IIO3TOMY pEUHas CeTb B 3THX pafloHdx
ornuyaercda Gosee ry6okUMH BpesaMu noauH (100—300 M) u Gaa-
TONPHUATHLIMH YCJIOBUAMH JpeHHpoBaHud. Tak, Ha IIpuBOJKCKOH
BO3BBIIIEHHOCTU HaOJ/I0AAaeTCsl BHICOTHAS 30HAIBHOCTD B paclpejese-
HUHM BEJIHUYMH TOJ3EMHOTO CTOKA (yBeJNHueHHe MOAYJsS € BRICOTOH),
Ha YTO YKa3blBaloT 0GJACTH ¢ BeJUUHHON MoA3eMHoro croka 2,0; 1,5;
1,0 nfcek. kM2, COOTBETCTBYIOIIME KOJHYecTBaM. ocajakos 450, 400
U 350 MM. :

IloBeinieHHBle 3HAUEHHA MOAYJA MOZ3EMHOTO CTOKa Habawna-
oTes B pafione Basapaiickoit BosBohimendoctd (3,0 si/cek. KM?),
Cpemne-Pycckoit (2,5 a/cek. km?), ByryiabMuncko-Beme6eesckoi
(1,5 a/cek. km?), Cemepubix YBanos (4,0 s/cek. km?). MeHee Gia-
TOTIPUSITHBL VCJAOBHS (DOPMHPOBAHHUS IIOL3EMHOTO CTOKa B pafioHax
HusMenHocTell: Modoro-Illekcuunckoll, Mapuiickoit, Meiepckod,
Tam6osckoii. CirabopaspaboTaHKble JOMHHBEL pek, HEOOJBIINE 5P03U-
OHHbIE Bpe3bl pyces 00yCJAOBIUBAIOT HU3KHE 3HAUEHUS MOAYJeH Nox-
3EeMHOrO CTOKa B pafioHax HuzMeHHOcTeH (1o 0,5 Ji/cex. KM? U HUKE).

CymiecTBeHHOe BJAHAHHE Ha YCJIOBHSI NHTAHHSA INOA3EMHBIX BOI,
a TakkKe Ha BEJHYHHY M Xapakrep PpACIpefeleHus M0A3eMHOr0
CTOKa OKAasbIBAIOT, KPOME KAUMaTa H penbeda, THAPOTEOJOTHIECKHE
YCJOBHS, Hau6onee SIPKO BJUAHHUE THAPOTEOJIOTHUECKHX (AKTOPOB
NpOABJAETCA B KapCTOBLIX paloOHaX, TJe KapCT BBICTYNAeT KaK a30-
HaJIbHBIE (akTop B (DOPMHUPOBAHUM ¥ pACIPENETEHUH IIOM3EMHOTO

. CcTOKa Mo TeppuUTOpuH peruoHa. Taxk, KapcToBble o6jacTu GaccefiHOB

pek Cepexu, Temu u [IbAHB ABIAOTCA pafioHAMH C aHOMAJBHBIMH
3HayeHHUAMHU MOJAyJel moazeMHoro croka. B Gacceiine p. Cepesku Ha-
OJI0faeTC  OTPHUILATENbHBIH KapcT M HH3KHH MOJAYJb.  CTOKA
(0,6 s1/cex. kKM?), UTO OOBSICHSIETCS; OUEBUAHO, HECOOTBETCTBHEM IOJ-
3eMHOTO ¥ ITOBEPXHOCTHOTO Boxxoc6opa PEKH, T. €. yXOJOM BOJBI MOJ-
3eMHBIM [YTEM 34 NpeAesEl NOBEPXHOCTHOrO BojAcc6opa. YCHISHHUIO
9TOr0 TIpOLEcca CIOCOBCTBYET CJOMKHAs CHCTEMA KapCTOBBIX 03€p.

B 6accefize p. IlbsiHB KapeT nOJOXKUTEAbHEBIE. Moayab nojzeM-
HOTO = CTOKa, BBbIUHCJEHHBIA 10 uyacTHOMY OacceflHy, paBeH
2,3 njcek. K1v12 B TO BPEMd KaK B BEPXOBBSIX 6accex/ma OH paBeH
Bcero Jguub 0, 35 J/cex. KM2.

Bo/bIoe pasBUTHE KApCT MONYUHJ HA Teppuropur Kamcroro
Baccerina B obmactu Ilpenypansckoro mporuba 1 Y GUMCKOro IJIaTo.
B pafione YpuMcKOro mIato KapeéT NPOXORHOH, aKKYMYJHPYIOIHe
€MKOCTH HeGOJIbIIHe TI0 CPABHEHUIO C KaPCTOBLIMHM PaitOHaMHU rOpHOI
yacTu ¥paja. ITa TePPUTOPHA XapakKTepHa MOAYJEM NOA3EMHOTO
croka mopsaaka 4 j/cek. km2. Ha ceepe Bepxueii Boaru mosbiuien-
Hble MOJYJH Moj3eMHOro croka (3,0—2,5 Js/cek. kM2) oGBACHSIOTCA
pacnpocTpaHeHUeM OTJOXKERUN KapOoHa, COAepXKAallUMH OCHOBHBIE
FOPH30HTH! IpecHBIX BOA. K 10Ty oT0KeHus1 kKap6oHa MOrpy:KaoTcs
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Ha 6OJbLIYIO TJYOHHY M NEePEeKPBIBAIOTCS MOIIHON Tojleldl Me3030ii-
CKHX TOPOJ, MeHee BOLOOOWIBHEIX, IIO3TOMY B 3TOM palloHe MOJYIH
HON3EMHOTO CTOKa yMeHbalorces a0 2,0—1,5 q/cek. km? Tujpporeo-
JIOTHYECKUMH TMPHYMHAMHY, a HMEHHO JIUTOJOTHEH, 00BSICHIOTC NPH-
GJIU3UTENBHO ONHHAKOBbIE 3HAUEHHS MOJAYJeH I0J3eMHOrO CTOKA
TePPHTOPUH cpenHeH nepoGepexkuoli Boaru. bauskue mexay coboit
3HAaUYeHHsT MOJAYJEH MOI3eMHOro CTOKa B 0OaccefiHax peK YHIKBI U
HeMabl 00BSICHAIOTCA TEM, WTO Ha 3TOil TEPPUTOPHU B CBSA3H C Te-
CTPOTOH JIMTOJIOTHYECKOI'O COCTaBa HE BBIIEASETCS BBIIepKAH-
HBP BOXOYIOp, HAJHYMe KOTOPOUO MeHsJIO OB JIPeHHpYIOUIYIo
pOJIb peK. -

Ha cesepe TIpuBOJIKCKON BO3BHILEHHOCTH, I'le PEKH JPEHHPYIOT
MAaJIOBOJIHBIE IOPCKUeE, HUKHEMEOBEIE 1 TIEPMCKHE OTJI0XKEHHUS, TIpel-
CTaBJEHHble TJAWHAMH, MOLYJb IOJ3eMEOI'O CTOKa pe3xo YMEHb-
maetest jo 0,5 a/cek. kM2 HHZKE.

Ha tepputopun Cyxoro 3aBoaxKbs hopMHPOBAHYE MOA3EMHOTO
CTOKA OGYCJIOBJAEHO THAPOTEONOTHIECKHME OCOBEHHOCTAMU paiioHa.
Bosbiioe pasBuTie 3[eCh MOJYIHIH CHIPTOBLIC IVIMHEI, JOCTHUraloLIHe
3SHAYUTEJNBHOH MOIHOCTH, 10 20--50 M, 2 HepBHI OT IOBEPXHOCTH
YCTOMUMBEIN BOJOHOCHBIE FOPH3OHT 3aK/JII0UeH B CJIOHCTHIX NEcKaXx,
3ajierapldx NOJ Tojanledl 3THX riuH. Ilom3eMHOe mHTaHUe pek pail-
oHa oueHb csiaboe, HEYCTOMUMBOE, KOJHUECTBEHHO XapaKTEepPH3YeTCst
MOJIYJISMH MOJA3eMHOTO cToka mopsaka 0,1 Jji/cex. kM2 H MEHBIIE.

BunsHueM ¢usuko-reorpadUIeCKux GakTOpOB MOXKHO OOBIACHATD
B pacapejeseHHe [0 TEPPUTOPHHM peruoHa MHHHMaJbHOTO CTOKa,
- IOJTH TIOJI3€MHOI'0 CTOKa OT O0Ilero peysHoro u Kosdduuresta moji-
3€MHOT'0 CTOKa. B

MuHuMaJIBHEINL MOAYJB TOJ3EMHOTO CTOKA HM3MEHAETCS 1O Tep-
putopun Boskckoro peruoda ot 1,5-7/cex. kM? (ceBepo-zamanHast
yacth Bepxue-Bomxkckoro paiiona) mo 0,01 sjcek. km? (pafion Cy-
Xoro 3aBOJIXKbsI) H TIOJHOTO OTCYTCTBHS IOJ3EMHOIO CTOKA B PEKH
(IMpugacnufickass Hu3MeHHOCTb). COOTHOILEHHE MWHHMAJbHOTO H
TOI3€EMHOTO CTOKA B CpPEeJHEM IO TEPPUTOPUE peruona pasHo 0,6—0,7.

JloJist TOA3€MHOTO CTOKA OT ODOIIEro PeYHoro M3MeHsieTcs 10 Tep-
putopuu ot 10% wu menee (pafion Cyxoro 3aBomxbsa) no 40—50 u
>509% (ITpuBoJkcKasi BO3BBIIIEHHOCTD). 3HaueHne noau 10—20%
NPHYPOUEHO,  KaK TpPaBHJIO, K padionaM HH3MeHHocTell: MoJjoro-
ITekcuunckoir, Bepxue-Bomxckon, Memepckoi, a takxe palloHy
Cyxoro 3aBoJKbs, I'le YCI0BHS (HOpPMHPOBAHHA [IOA3EMHOI0 CTOKa
HeGJIATONPUSATHLL . B CHAY KOMILIeKCa (PH3HKO- reorpaduueckux. dak-
TOPOB H B NIEPBYIO OuUepeib KJAuMaTa. [loBbIIIEHHBIE 3HAYCHHUS . NOIH
(30—40, 40--50%) mpuypoueHH, KaK MPaBHAO, K pailoHaM BO3BHI-
IIEHHOCTE}, SBASIONIMXCS MecTHBIMU obsactamu nutaHus (Ilpu-
BoJKCKasi, Basapafickas, ByryapMmuucko-DeneGeeBckasi BOSBBIIIEH-
Hoctu): Ha Tteppuropun Bepxne-Bomxkckoro pafioHa HOBOJBHO
BEICOKOe 3HaueHue noau (30—40%) coBmazaer ¢ o6macTbio pacmpo-
CTpaHEHHS BOMOOGHNBHBIX KapOOHOBHIX oTyoxKenuil. K rory, mo mepe
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TOrpyKeHus KapOoHa IMOJ, 4eTBePTHUHBIE OTJIOXKEHUS, A0/ HOJ3EM-
HOTO cTOKa cHuzkaercs no 20—30%.

KoathdhuuuenT mox3eMHOr0 CTOKa PeK Ha TePPUTOPHH pPerHoHa
usmensercsa oT 10 (palioH BoaBHeHHOCTe!) 10 1 (palloH 3aBOMXKDbSA).

Taxkum o6pasom, GOpMHPOBAHHUE IMOA3EMHOTO CTOKA Ha TEPPHUTO-
puu Bomxckoro pervona ompenensercd KOMIJIEKCOM (DH3HKO-TeO-
rpaduueckux (axTopoB. PacmpenejeHne  MOA3EMHOrO CTOKa HA
TePPUTOPHH PEervOHa HOCUT B OOIUeM 30HANbHBIM XapakTep.

5. Bacceiinsl pex KaBkasa

Ofuue ocobeHHocTH moj3emHoro nuranus pex Kaskasa obyc-
JIOBJIEHBI TE€M, UTO TEPPUTOPHA UX 0aCCEAHOB PACIOJNOXKeHd B [PaHH-
1ax TOpPHOCKJanuaToll 06/JaCTH, fABJASIOLIEHCS 4YacTbio OOLIMPHOIO
meraperunona — Kapnarcko-KpeiMcko-KaBkasckoii  ropHo-ckmafaya- -
Toil obaactu (VII).

T'opubie paiionsl KaBkasa siBasiioTca 06/1acTAMU NUTAHHA NOA3EM-
HBIX BOJ, B CHJY CBOETO THICOMETPHUYECKOTO TNOJOMKEHH:, 60JBIHOrG
KOMMUeCTBa BBHIIALAIOLINX B CBA3M C 3THM OCAaAKOB H I'HAPOreoJo-
ruyeckux ocoGennocreit. O6aacTw nuTaHus u o6aacTH paclpocTpa-
HEHHS MOJ3EMHBIX BOJ, KaK IIPaBUJIO, COBNAAAIOT.

TlogzeMHblfi- CTOK (GOpMUpYeTCs NOX APEHHUPYIOLIMM BO3AeHCT-
BHEM MHOTOUHCJAEHHBIX pek. s ropHHX pexk KaBrasa xapakrepeH
HUCXOAAUIMH PEXUM IIOJI3€MHOI'O CTOKA, B OCHOBHOM IIPU OTCYTCTBHH
THPABANUYECKO!l CBSI3H. VIHTeHCHBHOE NPEHUPOBaHHE MOA3EMHBIX BOL
BbI3BIBAET 3HAUUTENBHBIN [OJ3eMHBIH CTOK B PeKH.

Omnpepensiolee BIUSHE HA BeJHUYHHY [I0J3eMHOIO CTOKA OKA3HI-
BAIOT KJAMMAaTHUECKHE H THAPOTeoJOoruiueckue OCOOEHHOCTH TOPHBIX
pationoB. Kak u miisi BceX IHAPOJOTHIECKUX XapaKkTepucTuk Ha Kas-
Ka3e, OTYETNIMBO NPOCHEeRKUBAETCs BBHICOTHAS MOSCHOCTD IIOA3EMHOTO
CTOKA: C YBeJUYEHHeM BHICOTHl MECTHOCTH YBEJHYUBAETCH BeJMUYHHA
[OJ3EMHOIO CTOKA.

Cuoxuble  (hu3HKO-reorpadyuecKue  -YCJAOBHS . ONPERENSIOT

GOJIBLIYIO NECTPOTY B pacCHpefefeHdH MOJ3eMHOr0 CTOKa B
pEKH. v :
Ha reppuropuu opHoro Kapkasa cpenHerofoBbie MOAYMH IOA-
3eMHOT'0 cTOKa HaMeHsIoTcss B npenenax ot 0,3 mo 35,0 x/cek. km?,
a MuHuMaJbuble Mogynu — ot 0,2 mo 25,0 a/cex. kM2 CreneHp yua-
CTHS TMOJ3eMHBIX BOJ B 00LIeM CTOKE PeKH 3aBHCHT IJIaBHEIM o6pa-
30M OT THJPOTeOJOTHYECKUX YCJAOBHH. Diaromaps xopoiiefl TpOHH-
[aeMOCTH MOpOoJ (KapcT I0KHOro ckjJIoHa Boabumoro Kaskasa, Hxa-
Baxerckoe Haropbe Manoro Kabkasa, By/JKaHWUECKOe Haropbe
Apmenun) KO>POhHLIKHEHT NOJA3€MHOr0 IHTAHHS JOCTHTAeT Mak-
cumanpHbix  3Havenu#d — 70—75%. Ha ceBepo-samagroli  oxo-
HEYHOCTH CeBepHOro ckjoHa bosasmoro Kasxasa, cJ0KeHHOTO
IJI0XO IPOHMLAeMBIMH TIJIMHHCTHIMH HOPOLAMH, BeJHYHHA ero
Menbine 109 .
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Jlns uedtpanbHBX paitonoB Bospmoro Kaexasa (oceBas yacrhb
TOPHOTO COOPYJKEHHSI U CEBEPHOe U I0XKHOe ero obpaM/eHue) Xapak-
TepHO TpeoGaafaHye MOBEPXHOCTHOTO CTOKA HAL MOE3eMHBIM. JLoas
NOJ36MHOTO CTOKa OT o6u1ero B CpPelHEM COCTaBJseT  34ech 25—

35%.

Pacnpenenenrne MofyJiell O 3TOH TEPPHTOPHH OTpazKaeT BLICOT-
HYI0 30HAJBHOCTH [IOJI3€MHOTO CTOKAa M COIVIAaCyeTcs ¢ H3MeHeHHeM
KOJIMUECTBA OCAJKOB B 3aBUCHMOCTH OT BLICOTHI M SKCIIO3ULIUH CKJIO-
Hos. Ha ceBepHoM CKjOHE MOMYJib IOJ3EMHOIG CTOKAa H3MEHAETCH
or 1,5 mo 10,0 s1/cex. km? npu uHTepBaje BricoT oT 1700 mo 2700 M
(MuHEManbHBle MOAYJAM wuaMeHsiiotes oT 1,0 zo 6,0 s/cek.km?).
Ha roxHOM ck/OHe mpeofyajfaerT BAMAHHE H3MEHEHHS KOJHYECTBa
0CajkoB C 3amaja Ha BOCTOK, MO3TOMY MOJYJH IOA3€MHOTO .CTOKa
cocraBisoT oT 16,0 4/cex. KM? B BOCTOUHOH yacTH 10 25,0 J/cek. kM2
Ha 3anajge (MUHHMAaJbHBIE MOLYJH COOTBETCTBEHHO H3MEHSIOTCS OT
12 1o 20 na/cek.xm?). CeBepHBl ckyoH Ilentpanbroro KaBkasa
XapakTepH3yeTcsa MOAYJASIMH NON3eMHOr0 ¢Toka ot 3,5—4,0 po 7,0—
10,0 a/cek. kM2 (COOTBETCTBEHHO MHUHUMAJBHEIE MOJYJIU — OT 2,0 10
4,0—7,0 n/cek. KM2), YTO COCTABJASET NMPUMEPHO HOJOBHHY PEYHOTO
- cTOKa. 3HAUuTeNbHAas o4 moazemuoro nuranus (40—50Y% ) o6wsc-
HseTCsa HaJHYHeM eIMHOTO BOJOHOCHOTO KOMILJIEKCa TPeIHHHO-IIa-
CTOBHIX M TPEUIMHHO-KAPCTOBBIX BOJ, OTJMYAIOUIMXCS 3HAUHTEJIbHOH
JUHAMHYHOCTBIO.

B BOCTOYHO# yacTH CEBEPHOrO CKJIOHA B npeuenax ropHoro Ha-
rectana B CHJAY HeGJarONpPHATHLIX KIMMATHUCCKHX YCJIOBHE (He3Ha-
yyreabHble ocanku 400—700 MM m Gosbinoe ucnapeHue xo 400—
500 MM) KapcToO6pa3ywLIHe NPONECCH He NOJYYHIH JOCTATOYHOTO
pasBuTHs, MO3TOMY KO3(MGUUUEHT IOJ3€MHOTO NUTAHMs HE IPEBHI-
maer 40—50%. Moay/ib NOA3EMHOTO CTOKA B CpPE/HEM HE TPEeBbI-
waer 7 J/cek. KM? (MUHUMAaJbHLIE Monyu 4,0 a/cex. kM?).

Ha tepputopum 1oro-socrounoil uactu Boawmoro Kaekasa, rae
KOJIMYECTBO OCAAKOB yMembinaercs go 150—200 MM, 3uaueHune mo-
nyJaedl MON3eMHOTO CTOKa CHuxKaercss g0 1 Jafcek. kM2, a Koaddu-
[MUEHT moAs3eMHoro nuranus — 10 20—30%.

IleurpanbHasi ¥ BOCTOYHAsi 4acTH IOKHOI'O CKJAOHa bBospmoro
KaBkasa ¢/10KeHbl H3BECTHAKOBHIME (hJIelIeBLIMHU, CJAOKHO ITHUCIOLH-
pPOBaHHBIMU C GOJIBIIOH TPEUIMHOBATOCTBIO OTJNONKEHHSIMH. XOPOUIO
npoHHIaeMble MOPOAL W 3HAYHTENHHOE KOJHUYECTBO BBIMAJalOLIUX
ocaaxoB (mo 1200 MM/rom) oGYCJAOBAHBAIOT GOJbIIHE BEJTAYHHBL
IOJ3EMHOIO CTOKA (CPeIHEroj0BOH MOAYJAb INOA3EMHOTO CTOKa JO-
cruraet 30—35 a/cex. kM2, MUHHMAaJbHBIA — g0 25,0 Js/cek. KM?) u
3HAYNTENbHBIH KO3(duuueHT moazemuoro - nurtadus (60—70%).
B roro-zanaguoit wactu bBosbmoro Kaskasa mpeo6najgamoT cpaBHu-
TeJBHO ¢J1aBG0BONOOGHIbHEIE NOPOJEI, 03TOMY KO3(QOHUIHEHT IIOA-
3eMHoOro nuranus 3fech go 30—40% nDpw sHauveHusx MonyseH
II0J36MHOTO CTOKa OT 8 10 20 Jsi/cek. KM? (MUHHMAJbHbIE MOJLYJIH OT
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5 10 16 a/cex.kM2) B 3aBHCHMOCTH OT H3MEHEHHs KOIMYeCTBa 0Cajl-
KOB C BBICOTOH.

K samapy or sToro pafioHa MOJ3eMHBIH CTOK AOCTHTaeT MakKCH-
maJpuelx aass Kapkasa Bejwuus. Hajmdie 1W3BeCTKOBBIX INOPOX H
obuabnbx ocaaxkos {(mo 2000 MM 3a ron) cosgaer 3gech Gjaronpy:
SITHBIE YCJOBMS [Jf PA3BUTHS Kapcra. Y4YacTK¥ PasBHTOTO KapcTa
XapaKTEepPU3YIOTCsT CPETHErONOBBIMH MOJYJISIMH NMOA3EMHOTO CTOKA
nopaaka 35—40 J/cek.XM?, TNpPU MHUHUMAJbHLIX MOLYJSAX IO
20 ni/cek. kM2, '

Ocof60 BBIAEASETCH TI0 XapaKTEePHCTHKAM HOI3€MHOrO CTOKa ce-
Bepo-3anafHas yacth Bosapmworo Kaskasza. Pacnpocrpanenue Mao-
BOJIOOGHABHEIX TAHHUCTHIX TOPOJA OOBSCHSET CaMBli HH3KHH 1O
Kapkasy kosdouunent nopseMmuoro rnurtanus (2—6%) u monmynn
noA3eMHOro cToka 1—2 j/cek. kM? (MEHEMaNbHBIE MOmyab 0,5—
1,0 a/cex. km?).

3amajfHoC¢ NPEAropbe - Bonbmoro Kakasa n Bocroumsbiil ,Zlare-
CTaH NpefcTaBJeHbl MPeUMYILIECTBEHHO CJIaG0BOJOOOHIBHBIMU TJIH~
HHCTO-MEPTEJUCTEIMH M NEecUaHO-TTHHUCTBIMU OTJIOXKEHUSIMH, Xapak-
. TEPUBYIOUIMMHCS MOAYJIsIMH foaseMHoro croka 0,2—0,3 m/cek. kM2,

Taxum o6pasom, ans Boabinoro Kaskasa xopolo mpociexRu-
paeTca oOuiass TeHJEHUMs K YMEHBIIEHUIO. BE&JIHUHHBI I10A3€MHOTO
CTOKa ¢ CeBepo-3amaja Ha I0TO-BOCTOK, 4TO COIJIacyeTcs ¢ COOTBET-
CTBYIOILIMM YMEHBIIEHHEM KOJIMUeCTBA OCAJKOB K YBEJHICHHEM CYXO-
CTH K/IHMaTa B 3TOM 2K€ HallpaBJCHUH.

KnumaTtuueckue ¥ THAPOreoJOTHYECKHe YCJIOBHA padoHoB Ma-
goro KaBkasa Gosiee ogHOponHbL [TosTOMY pacmpenesenne MoayJiel
TOJ3EMHOTO CTOKa Ha TEPPHTOPHH MEHee TECTPO, XOTS H J0CTATOUHO
pasnoofpasHo.

Haubonpmum xospduuuentom nopsemHoro nurtaaust (>50%)
XapAKTEPU3YIOTCA palioHbl [[:KaBaXeTCKOr0 BYJKAHUUECKOTO HATOPbS
M IEeHTPaJbHON YACTH BYJIKAHHYECKOrO HAropbsi ApMEHUU, CJIOMKEH-
Hble CHJABHO TPEIUMHOBATHIMM, XOPOIIO NMPOHHIAEMBIMU BYJIKAHOI'€H-
HEIMH mopomaMu. MOAyau NOJ3eMHOr0 CTOKa HU3MEHSIIOTCS 3[eCh OT
4,0 no 8,0 nfcex. kM2 (MuHuMasgbHEe Momyau 2,0-—7,0 sfcek. kmM2)
B COOTBETCTBHH ¢ KoyindecTBOM ocajikos (600—800 mm 3a rox),
BLINAJAOWIHX B 3aBHCHMOCTH OT BLICOTH. Haumenbinee yuacTue
B OOLIEM CTOKE PEeXM NPHHUMAIOT NMOJ3EMHBIE BOJABI HA TEPPHUTOPHH
I'oproro Taabiina. Ilosas mom3eMHOro CTOKa OT- OBLETO 374ech HE
npesbimiaer 20%, uTOo OOBSCHSETCS pAaCOpOCTpaHEHWEeM CPaBHH-
TeMbHO MaJIOBOLOOOHNBHBIX TOPOA (eCUaHuKM, Mepresiu, TJIHHLL).
OcofeHHBIM [J151 3TOro pafioHa SBJSETCH yMEHbIIEHHE KOJHYeCTBa
BbINaZaLIUX OCANKCB C BbCOTH Huke 800 M. ITo CKasblBaeTcs
¥ Ha M3MEHeHWH MOAYJsA IIOJ3eMHOTO CTOKA C BEICOTOH (CpenHero-
ROBOIT MOAYAb waMeHsietcsi ot 0,7 1o 3,5 n/cex. KM?2, MHHHMAJBHEIR —
ot 0,5 10 2,0 n/cek. km2).

Ilnsi octanenoi Tepputopun Masoro Kapkasa xapakTepHO mpe-~-
obsajaHHe MOBEPXHOCTHOTrO CTOKA Haj MOA3EMHBLIM (KaK NpaBuio,
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KosGbduIueHT Hoj3eMHoro nuraHud mopsika 30—40%). 10 06b-
SICHAETCA pacHpocTpaHeHueM JOBOJBHO OJHOPOIHBIX ciaorperiu-
HOBaTHIX BYJKAHOTEHHBIX IOPOA. PasHooGpasue sHauewwi MOLyJIsi
IIOJ3€MHOT0 “CTOKA AJA 3TOH TePPHTOPUH OODBICHSETCH DasJHuueM
KJINMATHYECKUX YCAOBHUH.

HauGonbmne BeJUYHHBI NOA3EMHOIO CTOKA NPUXOIATCT HA Tep-
PUTODPHIO 3amafHofl uactu Ajzkapo-Tpuanerckoil CkiafyaTo 30HH,
rje Bhimazaer 1o 2500 MM 0CajKoB 3a T'of. 3/eCh BeJHUHHDLI Cpeie-
TONOBBIX MOJAYyJell IOJ3eMHOTO CToKa mocturarmr 12—20 Ja/cek. km2
(munuManpHEEe Monyan 10—15 n/cek. km2).

B Bocrounoii yactu- Amxapo-Tpuaserckoil obmacru, rie Bhina-
Jaer He Oogaplie 600—700 MM ocajgxkoB 3a rol, MOLY/b MOA3EMHOTrO
cToka usMenserca ot 0,5 mo 4,0 Js/cek. KM?, YBEJIHUHBASICh C YBEIH-
YEHHEM BBICOTBI MECTHOCTH (MHHHMaanbIe MOJYJIH HU3MEHAITCH OT
0,2 mo 3,0 n/ceK KM?).

Taxum o6pasoM, Tak xe Kak u jas boapmoro Kaskasa, na
reppuropun Majoro KaBkasa xopolno mpocsaexkuBaeTcsi 06uias TeH-
JIEHIUS K YMEHBUIEHUIO BeJUUMH TOA3eMHOrO CTOKA B HAIPABJCHUH
¢ ceBepo-3amnajga Ha I0ro-BOCTOK. ‘

6. BacceiiHbl pek YpaJIa'

Tepputopusi GacceiflHoB pex Ypasta BXOAUT COCTaBHON YacThIO
B MEraperuoH ypaJsbCKas rOpHOCKJIaZuaTas 00JacThb, BKJIIOYAOIIUN
B ceGs1 cOGCTBeHHO ¥YpaJj, ocTpoBa Hosoli 3emsu u Bamraq XpebTh
ITa%-Xoit u Myromxapul. ‘

[Tom3eMHOe mUTaHHE PEK TOTO MeTaperHoHa OCYLIECTBJSETCA H3
BEPXHHX BOZOHOCHBIX IIJJACTOB, PA3BUTHIX B IpaHHIAX BoAocOopa U
IUTAOWUXCS 3a cueT HHQHAbTPALHY aTMOC(EpPHLIX 0CaAKOoB, 4 TaK-
e 3a CYeT NMepeToKa MOA3EMHBIX BOJ M3 IPYTHX BOJOHOCHBIX KOM-
IJIEKCOB COCeTHHX BojocGopoB. [Ipu stom pasrpyska MOKeT ocCy-
IECTBJAATBCSI KaK HEMOCPEeACTBEHHO B PeKH, TaK U B BOAOHOCHbIE
I1AacThl 3aKAPCTOBAHHBIX [OPOJL.

PasBuTHe MHOroJeTHell MepsJaoTh B npefenax IloaspHoro u uya-
cruyno Ilpunmosnsipgoro Ypana oOyClOBJAMBAET CTOK TaJblX BOJ 1O
MepaJibiM IOopoJaM, YTO HCKII0YaeT BO3MOXKHOCTL GEperoBOr0 pery-
JIUPOBAHHUSA B 3THX paloHaXx.

Hona momsemuoro croka B GoOpMUpOBaHMH OOUIEr0 PeuHOTO H3-
MeHseTcs: 1o TeppuTopun ot 40—50 no 10% u menee. Haubombuiee
ee snauenne (40—509% wu Bble) HaOaromaeTcs Ha 3aKapCTOBaHHLIX
yuacTKax 3amajHoro CKJAOHa B OaccefiHax per Bumepr, KocesH,
Yeoeot, Cocher, Illyropa u Ha yuactke pek CocbBe u Barpama Ha
BOCTOYHOM ckjaoHe. Hanmenbiree yuactie B 00IIeM CTOKe PeK —
10% u HuXKe NPUHUMAIOT NOJ3eMHble BOZLLI, IPUypOUeHHBE K palio-
HaM pasBUTHsI MHOTOJIETHEH Mep3/oTH B Oaccefinax pek [lossproro
Ypana u palioHy pasBUTHS PBHIXJbIX Me30KaHHO30HCKUX OTJIOXKEHUH
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IOr0-BOCTOYHOH OKpPaWHBI BOCTOYHOTO CKJIOHA — Oaccefin p. ToGoua
U €ro NPHTOKH.

Jns Gonplllol yacTH BOLOpAa3IeNbHOTO Ypasa, CI0KEHHOTO Me-
TaMOP(pU30BAHHBIME MaJIOBOJIOOCHNBHBIME [IOPOJAMH, ITOA3EMHBLE
cTox oT ofuwero cocrasaser 20—30%, aaa BocTOYHOrO ckioHa 10—

30%, ang samagporo ckjaona 30—409%.

Xoporo pasBuTas ruaporpaduueckas CeTb, IMyGOKHE BPe3H peq-
BBIX goaud (mo 80—100 M, mo nmaHebIM A. 0. Kemmepuxa, u ao
600800 m ua IlonspuoM ¥Ypase, no gauusiM JI. B. Kosaabckoro)
npu GONBUIMX YKJIOHAX PEK B HX TOPHOHM UaCTH IIOBCEMECTHO CIIO-
COGCTBYIOT TIOJNHOTE JPEHHPOBAHHS OCHOBHBIX BOJLOHOCHBIX T'OPH3OH-
TOB B Pexu ypaJga.

Bmecte ¢ Tem peku mpenropuit (IOxkuoe 3aypanbe mw Mvro-
IKapel ¢ XOJAMHCTBIM JaHAmAadToM KU caabopacuieHeHHOH paBHH-
HO#l) XapaxkTepHU3yIOTCA He3HAUWTEJbHOH TJAYOHHOH 3DPO3HOHHOTO
Bpes3a, MaJioi BOZHOCTBLIO U NIePHOLUYHOCTBIO CTOKA.

CnoxkHOCTh JaHAIa@TOB H pasHoobpasue Qusnxo-reorpaduue-
CKUX YCJOBHI YpaJbcKof TOpPHOCKAAMUATOH 00JACTH OIpelessoT
3HAYHTEJbHble KoNeGanus CcpefHux MHOTOJETHHX MOJyJell NOoA3eM-
HOrO CcTOKa 1o teppuropuu— ot 0,1 mo 10 a/cex.xm2 HawuGosee
BEICOKHE MOL3EMHELl CTOK GopMUpYeTcd B 00JaCTH Pa3BUTHS 3aKap-
CTOBAHHBIX IIOPOJ IAaJe0305 Ha 3aMajHOM CKJOHE W KapCTYIOIIHMXCSH
KapOOHATHBIX CHIYPa& ¥ JeBOHA HA BOCTOYHOM CKJIOHE. ‘

HauBoabuine Moayiu nopseMHoro ctoka (mo 12 Ji/cex. xm2) or-
MeyaloTcs Ha TeppuTopuu OaccefiHoB pexk Bummeps, Illyropa, Ko-
XKHMa, TAe BhajgaeT MaKCHMAaJbHOE KOJHUECTBO ATMOC(HEPHBIX
ocankoB (1000 mm u Gosblie) M HabaonaeTcss HauOOJbILAA 3aKap-
CTOBAHHOCTb INIOPOJ, CBS3aHHAS C MX CHJABHOH TPEIIHHOBATOCTHIO.
ITonsemMHBI CTOK 5THX TeppuUTOpHil 06JazaeT BHICOKOH NHHAMHUYHO-
crpio (ko3ddunvesT nuHaMuysocTH Kp=3—4—b) u MOXKer cyuie-
CTBEHHO MeHSAThCS Ha YyYaCcTKaxX HHTEHCHBHOTO pas3BUTHA Kapcra
(5—10 a/cek. kM2?). OTMeyaercss 06/aCTh MOBHIIIERHOTO NOJ3EMHOTO
croka (4,0 n/cek. kM?) Ha TeppHUTOPHHM Y(PHUMCKOFO I1aTO, CBSI3aH-
Hasi CO 3HAYHTENLHOH TPEUIMHOBATOCTHIO 3aKAPCTOBAHHEIX MOPOL H
HEKOTOPEIM yBejuueHneM ocankos (no 780 mm). Besi mosoca kap6o-
HATHOH KapCTYIOUIEACS TOMIM 3aNaJHOr0 CKJIOHA OLEHUBAETCS Cpe-
HErofOBBIM MOJIyJeM moaseMHoro croka or 3,0 mo 4,0 a/cex.xm?.

O6aactd MOBBIEHHOrO NMOA3EMHOTO CTOKa OOYCHOBIHUBAIT OT- .
CYTCTBHE 30HAJBHOLO XOJa M30JUHHUI HA 3aMafHOM CKJIOHE,

Ha BOCTOYHOM CKJIOHE pacupefiejieHHe BeJHUHH TIOA3EMHOTO CTOKA
B GOJsplllell CTelleHM NOLUHHSETCS IIHPOTHOH 30HANBHOCTH H Bep-
THKAJBHON MOSICHOCTH. FI3MeHeHMe MOAyJeidl MOA3eMHOIO CTOKa OT
2,0 no 0,6 si/cex. KM? TPOUCXOJUT C CEBepO-3aliafa HA IOTO-BOCTOK,
Hapymasice Ha CeBepHoM ¥YpaJse Ha yuyacTRKax MHTEHCHBHOTO PasBH-
THSI Kapera ¢ NOBBIIIEHHBIM CTOKOM B 6accefinax pek CochBbl, Ba-
rpada (3,0—3,8 n/cex.xm?). Cnenyer OTMeTHTb, uTO AAsl [opuoro
Ypana BepTHKaJbHasg 30HAJBHOCTbL IOJA3EMHOTO CTOKa He BCeria

247



CBsSI3aHA C U3MeHEeHUeM OCAZKOB C BLICOTOH, a OTpelessiercs MOsSCHO-
CThIO pacmpejiesieHdus MOpOJ Pas3Holl cTemeHy TpeunwmHosatoctu, Tax,
Ha 3amafHOM CKJOHe ¥Ypana HaGJIOfaeTcs YMeHbIIEHHE MOLYJs
[IOZI3€MHOT'O CTOKa C BLICOTOH BCJEACTBHE TOTO, YTO TOPHBIE TIOPOIE
BOJOPA3JeNbHOI UacTu XyXe (UABTPYIOT BBEINAAAONIHE OCAIKH,
ueM yLIaCTKPI, paCHO.HO}KeHHbIe HHIKE I10 TEUeHHI0O U HaXoAsdluecd
B moJicce KapOOHATHBIX TOPOA. B TO ke BpeMsi Ha BOCTOUHOM CKJIO-
He, TJle YIACTKY KapCTa MeHee 3HAUMTENbHH, NPOUCXOIUT yBeJnYe-
HHe MOIYJell NOA3eMHOTO CTOKa, OOVCIOBJEHHOE  YBeJIHUEHUEeM
aTMOC(EPHRIX 0CaJKOB. '

HauMeHbiine 3HayeHHsi CPeIHErOZOBOI0 MHOIOJETHEIO0 MOAYJd
monzemuoro croka — 0,3—0,1 s/cex. KM? — IPHYPOUEHBI K  HOTO-BO-
«CTOYHOI wacTH YpaJsa, rAC MeHbIle 0CAAKOB, UCMAPEHHe BEJHKO H
NaJe030fCKUe NOPOALl TEePEXPHITH AOBOJLHO MOUEHEIM UEXJIOM phIX-
JBIX MeHee BOZOOOUIbHBIX ME30KaHHO30HCKUX OTJ0KEHHH.

PaccmarpuBas 3akK0OHOMEPHOCTH paclipeledeHns BeJHUIH [10/13eM-
HOTO CTOKa 110 TEPPUTOPHH ¥ panabCcKoil TOpHOCK/Iamyatoir obaact,
‘C7IeAyeT OTMETHTh ocofoe 3HaueHHe B (PODMHPOBAHHH IOA3EMHOIO
CTOKA HCNapeHUA C PeuHbIX GacceilHOB, KOTOPOE MO-Pa3BOMY IPOSIB-
JISIETCS 110" TEPPUTOPUU Meraperiosa. I"Ipn OJIHHX H Te€X 7K€ BEJHUM-
HaX aTMoc(epHbIX ocaikoB Ha ceBepe u Ha lore 300—400 MM B rox
TOA3EMHBIfl CTOK CEBEPHBIX PalOHOB MOIKET GbITh B HECKOJBLKO pas
BBIIE MOA3EMHOTO CTOKAa I0XKHBIX PAHOHOB, TIOE OH CHHXKAeTcd 3a
cyeT GOJIBILIOrO HCHapeHHsl:

MuHNMAaJ/J bHble MOAYAY NOA3EMHOI0 CTOKa KaK XApakTepUCTHKA
HauboJbilefl ofecrnedeHHOCTH HNPHYpPOYeHBI K MIePUOLY YCTOHYUBOILN
‘MeXKEeHH B OCHOBHOM 3HMHETO neprojia. Beluunia MHHUMAJBHBIX MO-
JyAeH TO/3eMHOTO CTOKA PEe3KO YMEHBIIaeTes, W3MEeHSAch 1o Tep-
putopun ot 4,0 no 0,06—0,1 n/cek.xM?, 1. e. B 2—3 pasa u GoJee
MEHbIIIe CPEJHETO I'OIOBOTO, PACCUMTAHHOTO C YYCTOM CE30HHOH -
HAaMHUYHOCTH TIOJSEMHOTO CTOKAa B rofy. Haubo/ibiliue 3HAYEHHUST MH-
HUMaJAbHLIX MOAyJe#l moaseMuoro croka (4,0—2,0 j/cex. kmM?) mpu-
ypoueHsl X 3anajiuoMy ckjaory Cesepnoro n Cpepdero ¥Ypana u
K pafioHy YGHUMCKOTO MAaTo, CJA0XKEHHBIX NPEHMVILECTBEHHO Kap-
CTYIOLIUMUCS] OPOTaMH.

" Ha Bocrounom ckioHe B Gaccefinax pek J103bsbl w COCbBEL OT-
YETJIUBO MPOCJEKUBAETCS - YBEJIHUEHHE MUHUMAJBHBIX MOAYJEH IMoj-
:3eMHOro croka Ao 1,5 mjcek.xm? 3a cuer ADPEHUPOBAHH cmypuﬁ-
CKHX M J€BOHCKHX KapGoHATHEIX oT/iokeHu#. Ha ocranpHO# Tep-
PUTOPHH BEJHYMHA MHHHMMAJbHBIX MOAYyJefl IOA3eMHOIO. CTOKa
Mensiercs B ipepesax ot 0,05—0,1 no 1,0 n/cex. kM2

7. Bacceitn Kapckoro meps

"ITo rHAPOTEOJOTHYECKUM OCOOEHHOCTAM (OPMHPOBAHHUS 11013€M-
HOro CTOKA M y4YacTHsl. IOA3€MHEBIX BOJ B BOJZHOM DEKHUME DEUYHOIO
«€TOKA B.rpanunax Gaccefiia Kapckoro Mopst MOTYT ObITb BbieseHbl
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clenyolliie TEPPUTOPHH: MeraperuoH — 3anagno-Cubupckas miuta
(IX), wmerapernon — CasHo-Anrafickass ropHOcK/IaadyaTast 06aacTh
(XXII), B KOoTOpOM BBHIAENAIOTCS parioHbl OaccefiHa BepXHEro Teue-
Hust p. O6u (XXIla) u GaccefiHa BepxHero TeueHds p. Eruces
(XXI16); yuactok Ilentrpanpno-Kaszaxcrauckoii ropHockaamuaToi
obmactu (XXI) B TpaHuiax peuyHblx GaccefiHOB mpuTOKOB p. Ob6m
u-Meraperuon Enucerickusl kpsax (XIII).

OnHOBPEMEHHO C XapaKTepHCTHKAMH [OJ3eMHOr0 TMHTAHUA YKa-
3aHHBIX PalOHOB PAacCMOTDPEHBl YCJAOBMS NOJ3EMHOTO CTOKAa B PeKH
Ha Tepputopuu TalMEBIpcKOH ckaazuatot obmactu (X), OCHOBHAS
yacTh peK KOTOpoi pasrpyxaercs B Kapckoe mope. '

3anadno-Cubupcras HUBMEHHOCTb

[To rHAPONOrHUECKOMY PEXUMY PEK H. YCAOBUAM (DOPMHPOBAHUS
MO/3EMHOr0 CTOKa Ha TeppuTopuu 3ananHo-CHOHPCKOM HH3MEHHO-
¢t — nauthl (X1) MOXKHO BBILENHTH TPH paloHa.
Pajion, xapaxTepusymoluiics OTH3KHM K IOBEpXHOCTH 3aJjiera-
HHeM MHOTOJIETHEH MEeP3JOoThl, 3aHHMaeT cesep JamanHo-Cubupckoi
unuaMenHoct 10 Cubupckux YBajoB Ha lore.
- OcHOBHBIM HCTOYHMKOM IHTAaHHS DEK palioHa SBJISIOTCS CHEro-

Bble U JOXKJEBble BOALI ¢ npeolbsajfanueM CHeroBbiX. Jlonst momseM-
HOT'O NHTAaHHS peK Ha ceBepe paloHa HeaHauuTenrHa (3—6%), uto
CBSI3AHO C PA3BHTHEM MHOTOJIETHEH Mep3JIOTHL.

TloasemBoe nuTanue pek B OCHOBHOM (DOPMHpPYeETCS 3a CUET BOJL
" JIesITeNIBHOTO CJIosl. Pasrpyska riyGOKHX TOAMEP3JOTHBIX TOA3EMHEIX
. BOJL TPOHUCXOAUT TOJBKO Ha Y4acTKax CKBO3HBIX TaJHKOB, CyILe-
CTBYIOIIUX B HOJPYCJOBBHIX 30HaX KPYIHBEIX PEYHBIX AOJHH. 3HMOMH
NOAMEpP3/JIOTHbIE BOIBI INPOMEP3aloT H MHOA3EMHBIH CTOK Ipekpa-
HIaeTcsi [OYTH NOBCEMECTHO, 38 WCKJIOUEHHEM CaMBlX KPYIHBIX peK.
B 10:xHO} yacTy palioHa B NOA3€MHOM NUTaHHHU PEK MPHHHUMAIOT yya-
CTHE MeXXMEep3JOoTHble [OoJ3eMHBle BOABL [lOJsi MOA3EMHOTO CTOK&
B peru Bospactaer 3aech 10 30—40%. B ¢opmupoBaHHH 0Ji3eM-
HOTO CTOKa BepXHe# 30Hbl HHTEHCHUBHOI'O BOJAOOOGMEHA OCHOBHOE yua-
CTHE NPHHHUMAIOT CPYHTOBBE U CNaGOHATOPHBIE BONBl YETBEPTHYHBIX
oTNoXKeHu#A. I'mjpaBinyecKas CBA3h PeYHLIX U IOA3EMHBIX BOJ Xa-
pakTepHa JJsa Bcero- pafioHa. OmHako NOJOBOJbe TNPOXOIHT MO
Mep3JIbIM [OpOxaM, X IIpouecchl OeperoBOro pEryJiHpOBaHUS CY-
IIeCTBEHHOr'O 3HAUeHHs He HMEIOT.

Monysp nmogzeMHOro cToka B IOXKHOH YacTH pPaccCMaTpPUBAEMOTO
pafiona cocrasaser 2,5—3,5 ji/cek. km?, yMeHbuasice Kk CeBepHOMY
3aypaabio g0 1,5—1,2 n/cex. kM2

B ceBepHOll yacTH palioHa THAPOMeTpHUYeCcKas CeThb MOUTH MO/~
HOCTBIO OTCYTCTBYeT, MOMKHO IIpeANoJsarath, 4YTo K CeBepy II0A3eM-
HEIH CTOK YMEHBIIAETCS B CBSI3H C YMeHbIIeHUeM OCaJKOB, A TJaBHOE
C yMeHbIIEeHNeM INTYOHHBI CJIOS Ce30HHOTO IPOTAWBAHUS U yBeJaHye-
HMeM - MOIIHOCTH  MHOTOJIETHEMEpP3JbIX - HOpoA. Tak, MoxyJb
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moa3eMHOro cToka Ha p. lllyusell, xoTopas HAXOIMTCA Jajexo 3a
[onspuuiM Kpyrowm, cocraBaser Bcero 0,11 m/cer. xM2.

Jleco-60onoTHLIE - pafioH, - XapakTepHU3YIOHIUHCS MaKCHMAaJIhHBIM
PasBUTHEM IIpPOLECCOB 3a007auMBaH¥s, OXBATBIBAeT UEHTPANBHYIO
yacth 3ananano-CHOHpCKOi HH3MEHHOCTH OT Cunbupckux ¥YBajos 10
Oacceitra p. Omu.

Ilo tumam 6GoJsioT palion MOXHO nozxpasﬂe.nmb Ha JIBE 30HHL:
30HY BEPXOBBIX (OJNHUTOTPOGHLIX I'DSAO0BO-MOYAXKHUHHLIX) W 30HY HHU-
3HHHBIX (3BTPOQHBIX PABHHHHBEIX) 6OJOT.

B sone pacnpocrpaneHus BepXOBBLIX 60J0T MOJYJIHM MOX3EMHOTO
croka HsMeHsoTes or 2,6—3,0 mo | s/cex. kM? (B GacceifHax pek
Bax u Ila#inyxna csbime 4 g/cek.km?). I0xHee, B 30He pacnpo-
CTpDaHEHHS] HU3MHHBEIX OO0JOT, ‘MOAY/Ab MOA3eMHOTO CTOKa YMEHBIIA- -
ercst mo 0,5 s/cex. kM2, [lonsi TOA3EMHOr0 CTOKA OT OBIIErO B CeBep-
Hoii yactu pafiona uaMensiercss ot 30 mo 509%, B 10xkHOH M 3amaj-
HOI — oT 15.10 30%.

Pacnpenenenue BeMMUMH NOJA3EMHOTO CTOKA HOCHT 30HAJbHBIH
XapaxkTep M 3aBHCHT IpexXje BCEro OT YCJAOBUH YBIAXKHEHHS, OT
COOTHOILIECHUS Telljia i Baaru. O6aacts MakCUMaJ/JbHBEIX BeJIHUHH TOL-
3eMHOI0 CTOKa OXBAaTBIBACT “CEBEPHYI0 M UYacTb CpeAHell Talru.
Ee mosoxkenne o6yc/oBaeHo oOunueM aTMoc(hepHBIX OCAIKOB, He-
3HQYHTEJLHBIMH IIOTEPsIMH Ha HclapeHHe. KpoMe KJIUMATHYECKHX
‘(pakTOPOB, GOJEIIOE BJAHSIHHE OKA3BIBAIOT THIPOTEOJNOTHYSCKHE YCJIO-
BHs. MakcuMaJsbHbiE BEJIUYHHLI MOIYJS YU JIOJNK MOA3EMHOIO CTOKA
OT '00IIero MPUXOAATCS Ha 06JacTh pacnpocTpaHeHus ¢JIOBHOLJIA-
IHaJbHBX MecuaHblx oTioxkeHui (or p. Haseim no p. Bax), xapak-
TEPU3YIOINUXCS] BLICOKUMU MH(HIBLTPALHOHHBIME CBOACTBAMY.

Mopyny MHHEUMAJBLHOTO CTOKAa H3MEHAIOTCS 10 PAafloHY B LIHPO-
KHX npenemax— ot 2,0—2,5 n/cek.kmM? Ha cesepe ngo 0,5—
0,3 n1/cex. xM? Ha IOTe: ' v

_Crenuofi pafioH (30Ha HEJOCTATOUHOrO YBJIAXKHEHHA) PAacIoJIO-
JKeH B I0XKHOM yacTu 3ananno-Cubupckofi HU3MEHHOCTH, OXBaThlBas
Mexaypeubs O6m w Hproima (Bapa6unckas u Kynyapusckas
crenu), Upreima 1 UnmiMa, Mmuma u ToGoaa u 3aypanbckoe npej-
FOpHOe IJIaTo.

XapaxkTepHBIM 3JeMeHTOM THAPOrpaduu paiioHa sBAAeTCH o6u-
JiMe 036D ‘pasJMYHOH BEJHUYHHB! M DAa3JAHYHOH CTelleHy MHHepasHu-
3aIuy.

OCHOBHBIM HCTOYHHKOM TIUTAHHUS 03ep SBJSIOTCSA CHEroBBHIE Tanbie
BOJBl, YACTHYHO MOKJIEBble # NOJA3eMHBIe. B I03KHOH u IOr0-BOCTOYU-
Hok vacTsax WIMHMCKOH cTemu B IVIYOOKHX BHAJAMHAX DACIIONOMKEHbI
Kpynubie cosenble osepa (Yermel-Tenrus, Texe, Kwmawui-Kam, Ce-
JeThi-TeHrus u 1p.), JIHO KOTOPEIX JIEKHUT 3HAYUTEJIbHO HUMKE YPOBHS
Hpreima. Jtu osepa sBAAIOTCA 00JACTAMH PasTPY3KH NOJA3EMHBIX
BoJ. [lof3eMHOe NUTAHHE HX COCTABJAET 3HAUMTEABHYIO A0JIIO.

IOxuble pationsl 3ananno-CuGHpCKOf HA3MEHHOCTH OT/IHYAIOTCA
He61aronpHUsITHBIMA YCJIOBHSIME IOA3€MHOIO CTOKA.
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Iuranue peK CTemHOM 30Hbl IPOHCXOAUT B OCHOBHOM 3a CUeT
cuerotasianst (0komo 90%). JIeTHHe OCaKH IIOUTH MOJHOCTBIO HC-
NapsaioTes, TPYHTOBOE NHTAHWE DEK HE3HAUWTENbHO. K CeBepy poJb.
IPYHTOBBIX M /AOXKIEBBIX BOJ B INHTAHHH PEeK HECKOJbKO YBENHYH-
' BaeTcs.

TlopseMHOe TUTaHHME PEK HA CEBEpPe M I0r0-BOCTOKE pacCMaTpH-
paemoro pationa pasHo 0,2—0,5 n/cek. kM. K rory peuynas cerb cra-
HOBUTCS BCE pexe. 31ech MOLYJb MOJ3EMHOTO CTOKA B PEKH COCTaB~
asier Beero 0,03—0,07 ji/cek. kM2, B BepxoBbax p. TobGosa — 0,01—
0,02 na/cex. km? omast mMOZ3E€MHOTO CTOKa OT OOIILEro Ha ceBepe I
IOro-BOCTOKe paiiona cocrasasier 20—25%, una tore 3—7%, wme-
cramu 10 1%.

B menom mis 3ananuo-CHOHPCKOH HH3MEHHOCTH M3MEHEHHS MO-
LyJst MOJ3eMHOTO CTOK4 B OCHOBHOM HOCAT INMDOTHBHIA XapakTep.
JupoTHas 30HANLHOCThL HapylleHa BOJU3U TOPHBIX Xpe6ToB Ypana
u Astast. 37ech PacHoJOKEHHE H30JHMHHI CTOKA MEHSeTCs W CcTa-
' HOBHTCSI MEpPUIHOHAAbHEIM. ITosic HauGOJbIIEro NOJA3eMHOrO CTOKA
. pacmosioxkeH Mexay 62 u 65° c. .

B IOxHOM 3aypasbe BequuHHA MOAYJIs MOA3EMHONO CTOKA, OyYe-
BHIHO, 3aHMIKEHa, TaK KAaK PEKH 34eth 3apEryJdUpOBaHbI 03epaMH
(03epHOCTD 3—5%). Kpome Toro, sieToM BOAA pasbuipaeTcs Ha Opo-
mweHde. BenuuuHy CHHXKeHHS 3a CYeT MCIapeHHsi ¢ IOBEPXHOCTR
03ep M 3a cuer pasfopa Ha OpOIIEHHE ONPE/IENHUTh NMOKA HEeBO3-
MOKHO.

Casno-Aataiickas 20pHocKAQ04aTAS O6AGCTD

K Casno-Antafickoii ropHocknanyatofi obaacrtu (XXII) orHo-
CHTCS TEPPHTOPHSA IOxuoft Cubupu, Jgexamias Mex 1y 3alicaHCKOR
- KOTJIOBHHOH Ha 3anafe u baflkanbckofi KOT/JIOBHHOH Ha BOCTOKE.

Ota o6sacTh NMpeACTaB/JeHa CHCTEMaMu FOpPHHIX xpeOTos Auxras,
Kysrenxoro Anatay ¢ Topuo#t Illopueit u Casn, BriOuas Xpe6TbI
Tanny-Oa # MeXTOpHEIE BIATHHBL Kysﬁenxy}o, Munycusckyo u
TyBurHCKYIO.

B CasHo-AnTalickofi- 06/1acTH MOJ3eMHOE NUTAHHE B OCHOBHOM
OCYLIECTBJFETCS 3a CYET BOLOHOCHBIX TOPU3OHTOB, I'HADABAHYCCKE
CBA3aHHBIX C pexof, 6e3 6eperoBOro PeryJjupOBaHUS ¢ HUCXOMSIIHM
PEeKHMOM.

Ha tepputopun Casaxo-Anrafickofi 061acTy MOAYJH MOA3EMHOTO:
CTOKa KOJeOII0TCss B OYeHp MIHPOKHX Hpefenax —oT 16,8 no
0,28 i/cek. kMm% HauGoablmiuMu MOAYASMH IOH3EMHOIO CTOKAa Xa-
PaKTepH3yIOTCS pailoHBl ¢ OOJBIIUM KOJHYECTBOM OCANKOB H 6Ja-
FONPUATHBIME THAPOTEONIOTHYECKUME YCIOBHSIMU. Tak, B pafioHe
Kysneuxoro Anatay ¢ [opuoit lllopuedr MOAYNL MOA3EMHOTO CTOKE:
no 9,4 a/cex. xm?, ocamkos g0 1000 MM B roj, HHTEHCHBHO TPEIIHHO-
BaTEle H MECTaMH 3aKAPCTOBAHHBIE IOPOIBI TPOTEPO3OHCKOTO H
KeMOpPHHACKOro Bo3pacTa. BricokHe MOIYIH MOJ3EMHOrO CTOKA — J0
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16,8 a/cek. kmM? naGaonaoTcs B 3anagaoM Antae. D10 06bACHAETCS
ocagkamu g0 1500 MM B ron, GONbIIMM pPa3BUTHEM 30H TEKTOHH-
YECKHX DAas/JOMOB M HAJHYHEM 3aKapCTOBAHHOCTH NaJI€030HCKHX
nopod. TpemuHOBaTOCTh KeM6pI/II/ICKI/IX H apXedCKUX TOpPOJ, KOJHU-
yecTBO ocafkoB 10 900 MM B rox o0ycCJIOBJAHBAIOT Ha CTHIKE 3amai-
moro u Bocrounoro Cassa, B 6accefine p. Kasbp, Moaynu momzem-
HOTO cToKa MectaMu 10 9 Ja/cex. kM2 [TOBBILEHHBIH MOAYJIb MOJ3EM-
Horo croka Ha p. B. Enncee, BepositHO, 00DBACHSIETCH TIMIyOUHOM
sposuoHHOro Bpesa Gosee 1000 M B BepxHell JacTH TedeHHs; Haxe
B npejenax Bocrouno-TyBHHCKOrO Haropbs JoMHHa PeKH nepeyrayo-
aera (200—400 m).

HuskuMu MOLy/AsiMu moazeMuoro croka (<1 u/cek. km?) xapak-
TepU3yloTcs Mexropubie BnaguHbl TysuHckas, Kysueinkas u Muny-
CHHCKasA, TO 00YCA0BAHBACTCS HE3HATHTEIBHEIM KOJIHIECTBOM OCAl-
KOB, OOJIBIIMM HCIIApPEHHMEM U CJaa0blM pacusieHeHHeM penbeda.

B ueHTpaJbHOM BBICOKOIOpHOM paiioHe AJITas peRHUM HCTOYHH-
KOB HeNOoCTOosiHEH, NeOuT sumoil monuxaercs B 10 pas. Paiion wusy-
yeH cjafo, TUAPOMETPHUYECKasi CeThb OTCYTCTBYET, TOITOMY HET HaH-
HBIX O NOA3EMHOM CTOKE,

VaMenenne MOAyJAs MHHAMAaJbLHOTO MOA3EMHOIO CTOKAa OT 3 [0
0,1 a/cek. kM? MOAUMHSSTCH TOH ’KE& 3aKOHOMEPHOCTH, UTO H Cpei-
HEMHOTOJIETHHI MOAYJb MOA3eMHOro croka. Haubosiee BRICOKHE MO-
Iy MOA3EMHOTO ‘MHHHMAaJbHOTO cTOKa (3—2 J/cek.kM?) xapak-
TEPHBl /IS TOPHBIX coopyskeHuft 3amaxnoro Asras, Kysuenkoro
Anatay u Boctounoro Casna. B 3amaguom AsTae MUHEMAJbHBII
OOJ3eMHbBIH CTOK MecTaMu gocturaer 8 Ji/cex. kM2 Haubosee Huskue
BHAYEHHS] MHHUMAJbHOrO mopseMmHoro croka (0,1—1,0 J/cek. xm?)
npuypouenbl k¥ Kysueuxo#i, Munycuackoit ¥ TyswHCKON BmaguHam.

YuacTue moA3eMHBIX BOA B OOIIEM CTOKE PeK CIpefensercs Ko-
A dulueHTOM TIOA3EMHOr0 IHUTAHUS, 3dBUCAILUM TJaBHLIM 06pasoM
OT I'HJ[POTEOJIOTHUECKUX YCJIOBHH.

B ycnoBusix kapcra u GOJBIIOH TPEIIHHOBATOCTH NOPOL KO3(-
¢uunent nogsemuoro nuranus gocturaer 20—40%. HanmMenbimee
3HaueHue Kosddunuenta nopsemHoro nutaHusa (<10—20%) Ha-
Onomaercss Ha TeppuUTOpuy MUHYCHHCKON BIHaAHHBL. ‘

l[eHTpa/szo -Kasaxcrauckas eoprockaaduaras 064acTb
(npuroxu p. Odu)

Ilo reosoro-reoMopdoIOrHIeCKHM yCJIOBHHM B Iipesienax OMHCHI-
-BaeMol tepputopun (XXI) BelmendawoTca ropueie xpebtor TapOara-
-rafl 1 Cayp; HH3KOTODbE W BO3BBIMIEHHBIH MEIKOCONOUHHK, MEJKG-
.conouHas paBHuHA; maato DBer-Ilak-Hana; Tenrus-KypranabnxuH-
.CKasi BIajguHa; banxamckas BnajguHa; Anaxynbcxaﬂ MeXKTopHad
BIafuHa; 3alicaHckas KOTJIOBHHA.

Fopuble xpe6rhl Tap6ararafi m Cayp (Cayp-Tap6Gararafickas
" .cKJIajauartas o6aacTh) PacloJOKeHH Ha IOFO-BOCTOKE paccMaTpuBae-
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MOH TEpPPHUTOPHH U IPOTATHBAIOTCS B CeBepO-3alajJHOM HalpasJe-
Huu. Haubosee IHPOKO PaCHpOCTpAHEHB! TPELIWHHLIE # TPEIlHHHO-
KapCTOBBEIE BOJIBL [aJe0304CKUX 06pa30BaHK, KOTOPbIE MPHYpOUCHE
K BepxHe#l TPellHHOBaTOH 30HEe BHIBETPHBAHH]. PacXoxbl POLHHKOB
kogaebmiores oT 0,2 mo 2 n/cek. Bompl mpecHwie, ruppoxapboHAT-
HOKAaJIbIEeBHIe C IOTHBIM octaTkoM A0 0,5 r/i1. Monynb nogzeMHOro
CTOKa B mpeJieslaX pacnpoCcTpaHeHHus BOLOHOCHOTO KOMIJIEKCa MaJeo-
30MCKUX OTJIOXKeHH{ Kosebaercd ot 3 no 0,7—0,8 n/cex. kM2

Huskoropse u BO3BBIIIEHHBIH MEJKOCOIOYHHK 3aHMMaioT Kokue-
TaBCKOe Haropbe, Yaytayckue, Huas-Epemenrayckue, Uunrusra-

YCKHE TOPHL ¥ BOAOpa3fenbHble BO3BbIIeHHOCTH Danxama u Mpraima.

HuskoropHble BO3BBHILICHHOCTH CJ0XKEHbl TIPedMYIIECTBEHHO Ia-
JIEO30UCKUMH ¥ JONaNe030UCKUMU H3BEDXKEHHBIMH M MeTamMopdu-
30BaHHBIMK NIOPOJIAMHU — I'DAHUTOHAAMY, KBAapPLUHTAMH, BYJKAHOTEH-
HBIMH TIOpPOZAMH. BLICOKHH MENKOCOMOUHHK, O06paMJANINA HHU3KO- .
ropbe, CloXKeH KapOOHATHEIMH M TEPPUIEHHBIMH OCAJKAMH BEPXHEro
JEeBOHA — HIKHEro KapOOHa M BYJIKAHOT€HHO-TepPpHTeHHBIME mopo-

~ JlaMHU CPEJIHEr0 U BEPXHETo Kap6OHa

BeaencrBue HHTEHCHBHOH TPELIMHOBATOCTH, xopomen O0HaKECH:
HOCTH NOPOJ, I'MIyGOKHX 3PO3HOHHBLIX BPE30B H PACKPHITOCTH CTPYK-
TYD BOJOHOCHLIE I'OPH3OHTHl NONAJAe030HCKIX U MaJe030fcKHX obpa-
30BaHu#l B mpefefax HHU3KOTOPbs OTJAHUAIOTCA 3HAUWTENBHON BOAO-
obunpHOCTRIO. [logseMHBIe BOIBI IPAHHTOHULOB NPHYPOUEHBI K Tpe-
I[MHOBATON 30He BHIBeTPHBAHHUS, NPOCJEXKUBAIONIEHCA HA TIyOHHY
40—50 M, M K TpeulHHaM 30H pasjoMoB rayOumoil 100 M u
fosee, MHOro4nucIeHHble POJHUKH, BHIXOASIME HA CKIOHAX K Y MOA-
HOXKHSI BO3BBIILIEHHOCTeH, uMeloT gebutsi or 0,5 no 15—20 J/cek.
OcofenHO BLICOKQIEOUTHBH POAHUKH, IPHYPOUEHHBIE K KpPYIIHO3€ep-
HUCTBIM MEPMCKHMM IDAHUTAM, XOPOIIO OGHAXKEHHBIM ¥ CHJIBHO Tpe-
IIUHOBATHIM. POAHUKOBBIH CTOK MO OTAENbHBLIM MaCCHBaM JOCTHUTAET
400 J1/cexk.

Mopzyap POAHHKOBOrO CTOKa Ha ILIOMIAAM paclpOCTpaHeHHA rpa-
HUTOUIOB HU3KOTOPbA kKonedaeres ot 0,8 mo 1 j/cex. kM2 a B cpen:
HeM coctaJsieT 0,9 a/cek. KM?.

KBapuuroBble TOJMLM IPOTEPO30s, CJararliie OCeBble YacCTH
AHTUKJAHHANbHBIX TOAHATHH, pasGuThl MHOTOUHC/JIEHHBIMH KpyTOna-
JalolUMH TpPEIIMHAMH, HHTEHCHBHO IIOIVIOILAIOT aTMocepHbe
ocaikH, crnocoO6cTByd (GOPMHUPOBAHMIO 3HAUMTENBHBIX PECypcoB IOI- -
3eMHBIX BOJA. BaoJsb moxHoxusa rop, ocobenno Huas-Epemenray, Ha-
OMIOTAIOTCH POLHMKH, AEOHTH KOTOPHIX IOCTHTAKT 15 Jifcek. H
fosee, a cyMMapHbIl pacxoJ BOCBMH DOJHHMKOB BOCTOYHOIO CKJIOHA
rop Ha niomany 69 km? cocrasaser 75 Ji/cek. Heckoabko MeHbIIeH
BOJOOOHJIBHOCTBIO OTJIHYAIOTCA TPEIHHOBATHIE - METaMOpP(hUUECKHe
MOpOABl YJyTay, TAe pacXOAbl CKBAaXKHH AOCTHTaloT 3—5 -Ji/cek,
a neGuThl pOIHUKOB-— 0,5—2 Jsi/cek. Moaynb NOA3EMHOTO CTOKA HU3-
. MeHsiercsl OT 1, s1/cek. xM? nis EpemeHTaV 1o 0,2—0,3 JI/CeK KM2 IS5t

Yayray.



Menxkoconounass paBHHHa 3aHMMaeT 3HAUHTENbHYIO uacTh LleH-
TpaabHO-KasaxcTanckoil ropHock/aandaTofl o6aactu. Ha cesepe n
CEBEPO-BOCTOKE MEJKOCONOYHOH PaBHHHBI MHOTO 03ep C HPECHOH H
cosenoit Bojgoi. Peku Mmum (cpexumit rogosoit pacxox 6,3 m3/cek),
Hypa (14,8 m%/cex.), Hlepy6aii-Hypa (5 m%/cex.) u apyrue umeror
IJIOCKHE - JOMHHEl ¢ raiyOuHol Bpesa nopsaka 50—70 m.” Kopotkue
OypHble NaBOJAKH M 3aTSXKHAA MEXKEHb— OTIHUHTeNbHAA UepTa pe-
JKHMa CToKa OOJIBIIHMHCTBA PeK. B OTHeNpHBIX pyciaax pek U B Me-
XKEHb CTOK OTCYTCTBYET, & BeChb TABOAKOBEIY DacXoj UX HAET Ha
NONOJIHEHHE PECYpPCOB I'PYHTOBBIX BOJ AJJIIOBHAJBHLIX OTJIOMKEHHH.

Bce nopoanl pafioHa B TOH MJY HHOH CTelleHH BOgoHOCHHEL Hawm-
foslee MMPOKO pacIpOCTPAHEHBEl TPELIHHHBIE BOJABI BYJKAHOTEHHO-
TEPPUICHHBIX NMOPOJ Ma/keo30s (Ha naomanw 345 Thic. kM?). Momr-
HOCTb OOBOJHEHHOH TpelllnHoBaTo# 30HHI Kosaebaercs or 2—5 nxo
35 M. B mecrax riiy6oKHX 5pO3MOHHHX BPe30B HAGJ01aI0TCA BHIXOIbE
ponnukos, uMmewmux nebur or 0,1—0,5 J/cek., B 30HaX TEKTOHHUE-
CKHX PasjoMoB 10 2—3 J/cek. Je6UTHl CKBaxK¥H, BCKPHIBIIAX Ha
BCIO MOIIHOCTbL BOJOHOCHLIM TOPHM3OHT WJIH Ke TPOANEHHBIX B 30-
Hax pasyioMa, RocTHramT 2—5 J/cex. MuHepananzauus NOA3EMHDBIX
. BOJI KOMILJIEKCa H3MEHSeTCS NpeuMyliecTBenHo ot 1 po 3 r/a. Mo-

Aysib TOA3EMHOTO CTOKa B HpPefesax paclpocTpaHeHHs BOAOHOC-
HOTO KoMITekca KonaeGaercst or 0,1 go 0,5 a/cex. xm% Munumanbunoe
ero 3nauenue (0,1—0,2 nfcex. kKm?) Habaiomaercs B GaccefiHe 03.
Banxamw. YuuTeiBas CnoOpajuuHOCTh PACIPOCTPAHEHHS TOA3EMHBIX
BOJ, KOMILJEKCa, OKOJO !/3 miomamud KoToporo cnaGo OGBOTHEHO,
Cpe/lHeB3BellleHHAsl BEIWUNHA MOIYJs IOI3eMHOTO CTOKA COCTABJAAET
0,2 n/cex.kM? ® JumL B BOCTOYHOH YAacTH IOBHILIIAETCH [0
0,5 si/cer. gMZ

CuHRJIBHAMLHEIE CTPYKTYpHI, PasBHTHE Ha ceBepe pailoHa, CIO-
JKEHBl IIeCUdHMKAMH U M3BECTHSKAMH NeBOHA H KapOoHa. K HEHM OT-
nocarces Koabyangunckas, Konypekas, AkmoauHckas, TaMcopckas,
Dorem6arickast, BiaguMupoBcKas coZepiKallle IpecHble u cjabo-
COJIOHOBAaThIE BOALI ¢ MUHepasusatueir ot 0,5 1o 2,5 /i, XI0PUAHO-
HATPUEBOTO U I'HAPOKapOOHATHO-KaJAbIHEBOro coctaBa. Monyab Hox-
3EMHOr0 CTOKa Ha MJIOIaAW pAaCHPOCTPaHEHHsl 3THX CTPYKTYD
(4,8 Thic. kM?), ompefeNeHHbI N0 6alaHCOBBIM JIaHHLIM, H3MEHSETCS
or 0,5 10 1 a1/cek. KM2 1 B cpenHeM cocrapaser 0,6 J1/cex. km2.

B ceBepHO# 1 BOCTOYHOH YacTdX palioHa TakiKe IIHPOKO pacIpo-
CTpaHEHH MOJ3EMHBIe BOABI B TEPPUIEHHBIX OTJIOXKEHHAX (Iecua-
HHKH, CJAaHIbl, aprU/UTMTE, KOHIJIOMepaTH ¥ Ap.). Moaynasb moasem-
HOrO CTOKa [/ CEBEpPHOH YacTH TEPPHUTOPHH, ¢ YUETOM CIopaiHi-
HOCTH PacIpOCTpaHeHWs NMOA3eMHbIX BOA, paBeH 0,3 ji/cex. kKM%, s
BOCTOYHOH yacTu — 0,5 Ji/cek. kM2,

- XOpOWIHMH aKKYMYJSTOPaMH TOJZ3€MHBIX BOJ MEJIKOCONOUHOM
PABHUHBL CJOYXKAT I'PyGOOOJOMOUHEIE I[IecuaHO-TpaBUMHBIE HeCIe-
MEHTHPOBaHHble aJUIOBHAJbHbBIE OTIOKEHHS peuHblx nonuH Hypwl,
Yypy6aii-Hyps, Tokpay u ap. (kosdduuuent somoorpaum 0,12—
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0,22). B oTn0oXeHHSIX AOAHMH (OPMHPYIOTCS TPYHTOBblE NOTOKH
¢ ykaouamu 0,001—0,002 u mupuHoi, mocruratomeir 5—10 u pexe
20 kM. MoHIHOCTE BOZOHOCHBIX oTjoxenust 10—50 m.

[TuTanue TPYHTOBBIX BOJ [OJNHH IPOHCXOAUT 3a CueT (QUIbTpa-
LUK MaBOLKOBOTO, a HHOIJA W BCEro IOJOBOI0 CTOKa PEeK H HHOHIb-
TPalKK aTMOC(EPHEIX OCaJKOB. Monysp noI3eMHOrO CTOKa ajlsiio--
BHAJIbHBIX OTJIOXKEHHUH TOJIUH, OPe/e/eHHbIH 10 eCTeCTBEHHOMY pac-
X0y NMOTOKA B Tpefesax LOJHH, paBeH 1—2 ja/cex. kM2

Ilnato Ber-Ilax-Jlana 3annMaer OGMHPHYIO paBHUHY, OrpaHu-
yenHyio Ha tore Uy-Tamacckoii penpeccueii, Ha cepepe LIeHTpasbHO-
KasaxcTaHCKHM MeJKOCOIOYHHKOM.

Bosabmas yacTh TEPPUTOPHM IJIATO CJOIKEHa TJIMHHCTBIME OT-
JIOKEHUSMH, CONEepKallMMU BEICOKOMHHEPAIH30BAHHDIE BOJBL, a Me-
cramu 6e3BOJHBIMH.

Mopnynb m0oJ3eMHOTO cTOKa Koje6iaercs oT 0 2.n/cex KM? B Tpe-
IIMHHBIX BOJ KAMEHHCTOW YaCTH IJIATO W IecYaHBIX OTJIOMKEHHH 3a-
naga go 0,3 si/cex. KM2 [Jisi TPYHTOBBIX BOJ 30JOBHIX- I1E€CKOB.

Tenrus-Kypranbpaxkunckas- BnajvHa orpasyyeHa Ha cesepe Jo-
JauHol p. Mmnma, Ha 3anane — Tepcakkada M MeJKOCOINOUHHKOM Ha
tore. B umeHTpe BHaAMHBI pacroJaraioTcs cojeHble ozepa TeHrus u
Kypranbixus, OocjiefHee HECKOJbKO OIPEcHSeTCd BOAAMH Blas
nawoulell B Hero ¢ Boctoxka p. HyphL

B nonunax pex Hypwl, TepcakkaHa u Ha jeBoGepekHOM yyacTKe
ponuusl p. Mmuma MOIyJb MOJ3€MHOIO CTOKA, OIpeleseHHHH M0
MEXEHHOMY Pacxomny pek, coctasaser 0,1 Jji/cex.kM?, a Mpu NJIOIATH
9700 kM? ectecTBeHHEIe pecypcsl 1,9 M3/cex. B menrpasnbpHOil yacTH
BIIAJHHB Ha MoMIaAd 0Koao 30 Thic. KM? MOMSEMHBIH CTOK IPAKTH-
YeCKH OTCYTCTBYET., '

Banxamckas BumaiuHa TIpeACTABJSAET INIOCKYI aJlIIOBHAJIbHO-
- IPOJIIOBHAJIBHYIO IIPEATOPHYIO0 U OOIMHPHYIO GYTPUCTO-TPALOBYIO aJl-
JIIOBHAJILHO-03€PHO-30/I0BYI0 paBHuHY. PaBHuHy HepecekaloT pexu
Wau (cpemmeromoBoit pacxon 466 m3/cek.), Kaparan (62 m3/cek.),
Jlencer (24 m3/cer.) u Axcy (11 m3/cek.), TpaH3UTOM MPOHOCAILILHE
BOJb FOPHBIX pafiOHOB uepe3 mecuaHbie IyCTHIHY.

®opMUpOBaHUE MOXIEMHOTO CTOKA BIAJHHBE IPOHCXOIHUT 3a CUeT
(GUABTPALIMH M3 PEK, KOTOpPble B YCJAOBHAX apHIHOTO KIAMMaTa B Te-
YeHHE BCEr0 TUAPOJIOTHYECKOTO0 TOJa IMHUTAIT [PYHTOBBIE BOJHI,
(GUIbTPALMH W3 HPPUTalHOHHBIX KaHAJOB, a4 TaKXe HHQUIbTPALUH
3UMHE-BeCEHHUX aTMOC(epHBIX 0CalKOB, OCOOEHHO CKAIINBAIOIINXCS
B MeXOYrpHCTHIX NMOHMKEHHAX, H OTYACTH IOJ3eMHOIO CTOKa C BHI-
mejexamux ydyacTkoB. OOmu#l 06beM BONB, NPOCAYUBAONICHCS
B BOJOHOCHEIE TOPH3OHTHI MPEArOPHBIX IUIeH(POB H MPONIOBHAILHbIX
HAKJOHHBIX PABHHH (BKJIOUAs NUTAHHE APTE3HAHCKHX BOJ), JHOCTH-
taer Gosee 1 xM3/rox, a B mecyaHBIX MaccuBax 2,8 KM3/r011.

Pacxofi Mo3eMHLIX BOJ OCYIECTBAACTCS B BHAE CTOKA B 08, ban-
Xaul, TpaHCIHpalnU paCTeHHH «BHYTPUTPYHTOBOIO» ¥ KAIMJIAPHOTO
HcnapeHus. ;
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Bajikanbckoit cxnapuaroir obnacru (XXIII), Amnabapckoro mura

(XI), Anpanckoro mura (XIV) u Bepxosmno-Uykorckoi. TOpPHO-
cknapyaroit oGractu (XV).

Cubupcras naura.

C TeppUTOPHH MeraperuoHa B OCHOBHOM (opMHpyercst CTOK Gac-
cefiHa p. Jlernl, Bnajgaolieil B mope Jlantesnix.

Meraperyos saHEMaeT OTPOMHYIO Tepputopuio or p. Exuces (Ha
3anafe) jo Bepxosamckoro xpeGra, 03. Bafikan (ua socroxe) u Bo-
croynbix CasgH (Ha ore, 0ro-zanaje).

ITopseMHubll CTOK (GOPMHUPYETCH B OCHOBHOM IIOJ APEHHDYIOIIHM
BosjelicTBHeM pek Ennces, Jlenwr, a Takike Xarauru, Aua6apa, One-
nexa. [TostoMy npu ero usyuesun ma reppuropust CuGHPCKOH MJIHTH
BhHIle/leHO TpH pafioHa (Oaccefin p. EHmces, GacceliH p. JIeHH u
Gaccefinbl pek Xarauru, OseHeka u AHaGapa). [as TeppuTOpHH
' TAHHOTO MerapersoHa XapakTepHO HaJHUHe TPeX OCHOBHEIX 30H
pacupocTpaHeHHs MHOTOJIeTHEMEPSJbIX TOPOX,.

Baccedin p. Eruces

Bxiiouaer palioH, pacmoJIOXKeHHHH B 30He CIJIOUIHOHN Mepsanbx
C IIMPOKHUM pasBUTHeM TAJHKOB, C MOILHOCTBIO MHOTOJETHEeMEep3-
aplx mopox .100—200 M, u palioH B 30He OCTPOBHOH MeEp3JIOTHI
C MOIIHOCTLIO Mepankbix mopoj 256—100 M- (Gacceitn p. AHrapei).

Benuuunbl roJ0BBIX MOIYJell MOA3EMHOI0 CTOKA M3MEHSIIOTCA Ha
stoi Teppuropun ot 0,56 10 5 si/cek. kM2, HanGosbpiiie BeTHIMHEL MO-
IyJed MOJ3eMHOr0 CTOKA XapaKTepHHl AJ1s oTporoB Bocrounnix CastH,
ropHock/aanuyaTtoil cucreMbl IlpubGafikanbs (BbicoTOf m0 2570 M Haj
ypoBHeM Mopsi) H Aasi EHucefickoro- kpska. IlopbimieHne Moaysei
B [Ipucasube cBA3aHO ¢ GJArONpUATHBIMU KJIMMATHYECKUMH H TH]-
poreosiordueckuMu ycaosusiMu. K BocTOKy Habaiopaercsl MOCTereH-
HOe YMEHBIIEHHE MOJYyJell NOA3eMHOIO CTOKA, COBIIaIoIIee C YBeaH-
YeHHEM MOIIHOCTH MHOTOJEeTHEMep3Jablx rnopox. HaumeHnbmiune
3HAYeHWs -CPEIHHX 3a IepHOJ MOAYNeH MOJ3eMHOI0 CTOKa —
0,5 J1/cek. KM% — NpHYpPOUEHBl K YUaCTKYy HUKHero Tedenusr p. Enuces
‘M K I[JIOIaJH HHTEHCHBHOTO PAa3BHTHS KapcTa BAOJAb p. AHraph u
ee NPUTOKOB. Pacnpenenenne MUHHMAJbHBIX MOAyJAeH NpPHUMEpPHO
MIOBTOPSIET H3MEeHeHHe CPeIHUX 3a IePHOL MOLYJeH MOJ3eMHOro
croka. HauGosee Huskue 3nauenus (Medbire 0,1 j/cex.xm?) moay-
yeHbl Ha TeppuTopuH MpKYyTCKOro apresnaHCKOro 6acceiiHa, B BepX-
HeM TeueHuH AHTaphl M B ceBepHO M LeHTpasibHOH uacrtsix Tynryc-
CKOro apre3naHcKoro Gaccefina, HauGonpmue 3dadeHus AOJH MOA-
semHoro croka (30—40%) npuypoueHBl K CpefHEeMy TEUEHHIO
p. Aurapsl, cpenuue snaueHusi (20—30%)-—k Teppuropuu Gacceii-
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nos pex Kamenku, MypuHa, K HHXKHeMy TeueHHIO AHrapel ¥ K 10XK-
Hoft okpanHe TyHrycckoro apresuanckoro 6accefina.

YMeHbllleHHe YYaCTHS NOA3EMHOr0 CTOKa B (POPMHDPOBAHUU peq~
HOTO CTOKA HAGJII0JAeTCS B IOT0-3AMAJHOM H CEBEPHOM HampaB/eHUH
o nepudepuu Mpkyrckoro u.TyHTycckoro apre3naHckoro Gacced-
HOB. :

Baccelin p. Jenol

Pacmosoken B Tpex 30HAX pacHpOCTPaHEHHS MHOTOJETHEMEP3-
JIBIX TOPOJ OT COJIOIIHOTO PAaCIPOCTPAHEHMS IO OCTPOBHOTO, B OC-
HOBHOM C MOILUHOCTBIO MHOTOJNeTHeMep3anx mnopor 100—200 w,
a B Bustoiickom cuneknuse 400—600 m u Gonee.

B paiiose lleHTpanbHo#t JIKYTCKOH HH3MEHHOCTH CpEJHHE 3a Iie-
PHOJI MOLYJH TOJ3eMHOro croka coctapnagaior ot 0,01 xo 0,2 a/cek xm?
(cpenuuwe u HuxHHE yacTu OacceitHOB pek Buumios, Hwo# u np.).
Hepenxo pexu mepechixaior, a 3uUMoM mepemepsarrt. Jodas moxsem-
HOTO CTOKa OT OOILEro COCTaBJSeT 10——20% CpenHuil- 3a mepHOL,
MHHHMAaJbHbIH HOILBQMHbII/I CTOK I[JIH 3TOH TEPPUTOPHH COCTABJACT
0,01 n/cex. xm2

baccefinel pex Xartauru, AHa6apa, OeHeKa u HH30Bbs pek EHH-
ces u JleHbl pacHnoJiOKeHBl B 30HE CIJIOWIHOIC pPACHpPOCTpaHEHHS
MHOFOJIETHEMEP3ILIX HOPOJM C PEIKHMH TAaJHKaMH, C MOUIHOCTBLIO
nopon 200—500 M u Gosnbume. CKBO3HBIE TAJHKH PEAKH. DTO TEp-
PHTOPHS aPKTHYECKOTO U cyGapKTHYECKOrO KAUMaTa.

Hasnu4ue moyTH NOBCEMECTHO MOIIHOM 30HBEI MHOTOJIETHEMEPSJBIX
NOopoJ B NEPBYIO Oyepelb CKa3blBAaeTCss Ha TOM, YTO IMOJ3EMHBIE
BOJBI, 3ajerapolliie [OL Mep3JIOof 30HOH, HMMEIT 3aTPyXHEHHYIO
CBA3b C JHEBHOH MOBEPXHOCTBIO. B THIPONOTHYECKOM OTHOIIEHHH
palioH u3ydeH cnabo.

CpenHue TOROBbIC MOAYAH NMOA3EMHOrO CTOKa ISt 5TOH TEPPUTO-
pun cocraBasior 0,5 a/cek. km?, yBequHBchx: K 3amany (B oTporax
Iyropansi).

Honst nomsemuoro croka cocraBiaser 5—109%. Pacnpocrpane-
HYe MHHUMAaJbHBIX MOZYJell IOA3€MHOT0 CTOKA COOTBETCTBYET Cpej-
HHUM 34 TIEPHOA MOAYJSAM NOJA3eMHOro ctoka u kosebsaercst ot 0,01
a0 0,05 g/cek. xm2.

Balikarscrkaa ckaraduarasa obaacre

B npenenax obmactu dopmupyeTrcs cTox Gaccelina os. Bafikada,
npuTOKOB pek EHuces u Jlewdbl, a Takxe-u Gaccefina p. Amypa.

Meraperion pacnosoxes K 0ro-Boctoky or CubupcKoi maat-
topMmbl U mpoTrAruBaercss ot orporoB Bocrounnlx CasH gm0 mobe-
pexbsi OXOTCKOTO MOPH.
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Oporpaduuecku TeppUTOPHS TPEACTABJSIET COBON YepEeioBaHHe
xpebros (Xamap=HaGan, Jxkunuuckuir, S6monoewii, CraHoBOI,
Bepxre-Anrapckuil u gp.), Haropuit (Cesepo-bafixansckoe, IlaTom-
ckoe u CraHoBoe); miockoropuil (BuTHMCKOe) ¥ MEKTrOpPHBIX KOTJIO-
Bun (Iokuauuckas, Bafikano-Cenenrunckas, Byprysudckas u ap.).

- AGcosTIoTHDBIE ‘BEICOTH XPeGTOB kodse6aiorest ot 1000 no 2000 M, C.OT=
JeNbHBIMH BepIUHHAMH, 3HAUUTENBHO IPEBLIIAIOMIHMHE 3TH umbpm
(mo 3000 M), B KOTJOBHHAX. Ke OHHM cHMXKawTcsd Jo 800—600 m.
Takoe pasunoobpaske ycaoBHH penbeda cozfaer GOJbIIKHE Pa3/IHUKSs
KJIAMAaTHYECKHX YCJIOBUH OT CYXOro CTENHOTrO KJAMMara B 1eHTPalib-
HOM wacTy KO XOJONHOrO aJbNHHACKOro B rogbueBo# sone. Cyurecrt-

' 'BeHHOE BJIMSIHHE OKA3bIBAET TAKKe HAJHyHe Ha TEePPUTOPHH CAMOTO

ray6oxoro B Mupe 03. batfikan. Biusnne ero Ha KIMMAaT NPUIeXKALIHX
objacrefl M Ha JAPEHHPOBAHHE TePPHTOPUH OTPOMHO, YTO XOPOILO
3aMeTHO Ha KapTax moxzemuoro croxka CCCP.

- opzeMHBIT CTOK (opMupyercsi NOX APEHUPYIOMIMM BJAHSIHHEM
pek Baprysuna, Cenenrn ¢ nputokaMu Butuma u Apyrux, o6ycaos-
JAWBAIOLIHM TPH OCHOBHBIX HaNpaBJeHHs CTOKa: B 03. Dafikas, Ha
CeBepo-BOCTOK B Oaccefin p. JleHsl u Ha ceBepo- sanaj B Gaccelfi
p. AHrapmL

Cpenuuit rONOBOA MON3EMHBII CTOK HA paccMaTpUBAEMOH Tep-
puropuy ‘usmengercst or 0,5 1o 5,0 Jafcek. kM2, Haubosbiuue snaue-
HUsA ero. Tak Ke Kak W CPeJHEerof0BOr0 OOLIETO CTOKA, IPHYPOUEHEL
K CeBepo-s3amajHOMy ckjaoHy xpe6ra Xamap-aGan u CeBepo bain-
KanbckoMy Haroppio (6osee 5 u 4,0 ja/cek.KM?), K I0KHOH uacTu
paitona B BepxoBbaAx pek Mensa, Uuko#, Ana (4,0 n/cer. km?). 10
B 3HAYUTE/NBHOH CTemeHU OGBSACHIETCS TOBBIIIEHHBIM KOJHYECTBOM
BHIMIAMAIONIUX 3/1€Ch -OCAJKOB M BBICOKOIOPHBIM CHJBHO paculieHeH-
HBIM penbedoM, O ueM TPOBOpPUIOCh paHee. HauwMeHblIHe MOILYJIH
HOA3€MHOTO CTOKa, HAGJIONAIONIErocs B BEPXHUX YacTAX GaccefHOB
pex Xunok, TapOararaii, Anentyli, Oponro#t, ¥ca u Burum, no-su-
AUMOMY, OOYC/IOBJEHB! YMEPCHHBIM CTENHbIM. KIHMATOM H cnaboit
pPacuJieHeHHOCTBIO STHX TePPUTOPHI.

MunuMansHbie  MOAYJAH  MOJ3EMHOrO cToka  (OT 0,05 bite)
3,0 n/cex. kM2) pacnpenensiioTcs HA TEPPUTODHH . aHANOTHIHO CPeI-
HEro/I0BOMY OJ3€MHOMY CTOKY W 3aBHCST OT TeX 2Ke (pakTOpOB, HO,
kak monaraer - A. H. Adaunaceep, MHHEMAaJbHBIH MOJA3€MHBIH CTOK
B IIPOTHBONOJIOKHOCTb (DOPMHUPOBAHHUIO CPEIHEr0 rOAOBOTO MOIA3EM-
HOrO CTOKa YyMeHbIlaeTes C YBeJHYeHMeM cpenHeil abCOMI0THOH
BBICOTHI peuHblXx GaccefiHOB, TO3TOMY COOTHOIIEHHS MHHHMaJbHOTO
TOJIBEMHOTO CTOKA CO CPEJIHErONOBHIM MOJSEMHLIM CTOKOM Ha pas-
JUUHBIX yyacTKax OYAYT BapbHpOBAaTh.

[ToaseMHBI CTOK HAa TEPPUTOPUU COCTABJAET OT 10 1o 50% o6-
Lero. JTa BeJIHYMHA B Ka)XXJOM  KOHKPETHOM cJjlydae 3aBHCHT OT
COBOKYIHOCTH K/IHMAaTHYECKHX, oporpacpnqecxnx U THIPOreoJOorHYe-
CKUX YCHIOBHH.
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Anabapckutl wur

B ruapoJioryyeckoM OTHOLIEHHM PaioOH H3yueH OdeHb caabo; pe-
' TyJApHO JEHCTBYIOIKX THApPOMeTpHYecKuX cTBopos Het. Ilo amasno-
rud  (pU3UKO-reorpadMueckux YCJAOBUA OKPYKAIOIIEH TeppUTOPHH
AHa6apCKoro IIATa MOMXHO IPEINONO0XKHTh, UTO OH OKOHTYPHBAETCA
usonunuen 0,5 Ji/cex. KM% ¢ NOBLILIEHHEM MOAYJASA K €ro LeHTpY.
[ToBHIIEHHe TO3eMHOT0 CTOKa Ha AHa6apcKOM LIWTE CBSI3aHO C I'e0-
MOP(OJOrHYECKHMH YCJAOBHSMH W MOBBIEHHBIM TIO cpaBHeHmo
¢ OKPYIKAalolel TEPPUTOPHH KOJHUECTBOM 0CaIKOB.

B npemenax AHaGapcKOro IIHMTa MOIIHOCTL MHOTOJIETHEH Mep-
3J0Tel gocturaer 400 M; 3Zech HeT JEIHHKOB H Halexel, muTalo-
LIHXCsl NOA3eMHBIMH Bojgamu. OHAKO, ecIi yuecTh, YTO TAKHe KpYI-
Hble pekH, Kak AnaGap u ITomuraii; He NIpoMep3alOT B TeueHHE BCEH
3UMEBI, TO MOJHOCTBIO HCKJIIOUUTb BO3MOKHOCTL HeKOTOpOI‘O MOJTOKA
TIOA3E€MHBIX BOJ B PEKH HEJb3Sl. :

Ha TEPPHTOPHH BBIIJIACTCA TPH paHOHa CTOKa: AHa6apCKHH—
BOCTOUHBI[, XaTaHICKHil — ceBepo-ganafubiii ¥ OJIeHeKCKUH — 10K-
HBIH, HpeanonaraeTCﬂ, YTO OCHOBHOE ydacrue B NOA3E€MHOM IIHTAa- -
HHM pEeK BCexX 3THX pPaHOHOB NPHHHMAIOT NOAMEP3JOTHBE BOALL,
a MOAYMHEHHOE — BOJBI JEATENbHOI0 CJIOs.

Ardanckui wur

AnpaHCKHI WIUT pacrno/ioXkeH B I0XKHOH 4aCTH BOCTOUHOH IOJIO-
Bunbl Cubupckon mnaThopMbB W npeacTaBsieT cobol obuIHpHOe
MOAHATHE, B Ipelesaax KOToporo cknanuarthil dpyngament Cubupckon
miatdopMbl BEIXOAHT Ha NMOBepxXHOCThb. Ha ¢dopmupoBanue nonsem-
'HOTO CTOKa ANJaHCKOTO IIUTA OKAa3blBAIOT BJAMSHME B MEPBYIO Oue-
penb reoMoposorHYeCKHe 0COBEHHOCTH. .

Hnsa AnpaHCKOro IuTa XapaKTepHBl OJHOpPOJHBIE (HU3HKO-TEO-
rpauuecKue ycaoBHsl.

Moaynbs TOJA3eMHOTO CTOKA AOCTUraeT 3..J/cex. KM?, MHHUMaJb-
HB MoOAyJb uaMmeHsiercss ot 0,3 mo 0,5 Jj/cek. KM?, yBeJHUUBasiCh
B ceBepo-3amaJ(HOM HampaBieHuu. o/ moJ3eMHOro croka oT 06-
mero cocrapiaser ot 10—20% B Gaccefinax pexk Mam, Yuypa no
20—30% B Gaccefinax pex Ousexmbl, Aaxana, Tumnroua, I BHIHEIMA.
[TosbllIeHNe ee XapakKTEePHO [Js1 3aNafHOR YacTH IIHTA, TAe pas-
BUTHI 3aKapPCTOBAHHBIE MOPOHKL.

Bepxosano-Uyrorckan eopHockaaduarans 004aCTb

Tepputopuss Merapernosa B OCHOBHOM XapaKTepH3yercsi CpaB-
HATEALHO HeOGOJILHINMH 3HAUeHHSIMH CpelHero 3a. IOl MOIYJst TIOJ-
3eMHOro croka — ot 0,3 10 2 ja/cek. kM2,

B nepByio odepelb 3TO OOBACHAETCA CYPOBBIMU KJIUMATHUECKHMH
YCNOBHSIMH, HaJHUYHEM MHOTOJETHEeMEep3JaHX IIOpoJ| Ha Bcel Teppu-

 TODHH.
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CioxeHHble DBIXJAbIMH OTJIOXKEHHAMH HH3MEHHOCTH H MeEXKIop-
uole noumkenus Cepepo-Bocrounoit Cubupy BHIIENsIOTCS HIEPOKUM
pacnpocTpaHeHHEM SIHIeHeTHYECKHX JKHJIbHBIX M I[OBTOPHO-3KHJb-
. HBIX NOJ3eMHBIX JbaoB. Ha o. BospmoM JISIXOBCKOM MOINHOCTL HX
nocruraer paxe 70—80 M. 3HauuTenbHas YacTb JbJOB 3TOTO THIA
SIBJISIETCS] <HCKOMAeMbIM», TaK KaK HX (HOpMUPOBaHHE HAUAJOCh elle
B cpejHeueTBePTHUHOe BpeMd. Hanmdue nopseMHBIX JBLOB CYIIle-
CTBEHHO CKasbiBaeTcs Ha nponeccax (GOpMHUpOBaHUS penbeda, ruj-
POJIOTHYECKOM PeXHMMe pPeK M Ha YCJOBHUAX XO3SHCTBEHHOH JesATe/Ib-
'HOCTHU HaceJeHusl.

B npepenax paccMaTpHBaeMOH TEPPHTOPHH BCTPEYaiOTCS CKBO3-
Hble TaJHKH, NPUYPOUEHHble K JOJHHAM KDYNHBEIX DEeK H TeKTOHHU-
YeCKHM pasioMaM, C KOTODHIMH CBSI3aHbl BBIXOIBI TePMaJbHBIX
ucToYHHKOB. CypoBble KINMaTHYECKHE YCJOBHS U LIHPOKOE pacmpo-
CTpaHeHHe MEp3Jioi 30HB 00YCHOBJHBAIOT BeCbMa MHTEHCHBHOE 06-
pasoBaHue HajJelell BO MHOTHX paloHaxX AaHHOH TeppuTopmH. Bcero
3Ilech 3aperucTpupoBaHo okojo 7500 Hajezell, U3 KOTOpHX GoJblie
. 40% coxpausiTCcA XpYrapi rof. MHorue Haneny siBAAIOTCA OYaraMu
pasrpysky NOJ3eMHBIX Boj. IHasenu BecTpeuaroTcss NOUYTH HA BCeX
pekax, npopesawomux xpe6Thl Bepxosimckufi, Kosbimckuit, Uep-
ckoro, Momcku#i u gp. Ilsomanu Hanenefi mOCTUralOT COTEH KBaj-
pATHBIX KHJIOMETPOB M 3aK/JI0ualT B cebe OOBEMBl JibAa, OLEHU-
BaeMble B MHIJIJIHOHBl U MHJIIHApABl KyOHIECKUX METPOB.

XapakTepHBIM Jisi psfa pexk siBadgeTcsa mepemepsanue. MHorma
nepeMep3aroT peku ¢ mIomanamMu Bogocdopos jgo 200 000 ku? (fua,
Wugurupra). 3umoii GosbminHcTBO pek Cesepo-BocToka Ha 3Hauwm-
TEJbHOU TAaCTH CBOEro INPOTSIKEHHA IPOMEp3aloT J0 AHA M Jgaxke
CTOK TagkuX GOJBIIHX pek, Kak §lHa, Muaurupka, Anases, Kouaeima,
B TeueHHe 3UMBl cocTaBasfioT MeHee 1Y romosoro croxa. Ho B psme
CIyyaeB NpOMep3aHue He fABJSETCA DPE3yJAbTATOM HCTOUICHHA IIOA-
36MHOFO CTOK&, a €CTh CJAEACTBHe 00pa3oBaHuWs MOLIHBIX Hajemei,
B KOTOPBIX IPOHCXOAMUT €r0 aKKyMYJslUs, T. €. lepepaclpelerneHue
HOJ3EMHOTO CTOKa ¢ 3UMbBI Ha JIeTHE-OCEHHMI IepHOM, KOria mpo-
HCXOAST GOJIbIINe NOTEPH Ha HCIapeHHe.

He Menee CymiecTBeHHBIM fBJISIETCS U BAHSHUE peabeda Ha dop-
MEpOBaHHe MOA3eMHOro croka: OCHOBHBIME (opMaMu pedabeda
ABJAOTCS ropHBle xpeGThl Bepxosnckuii, Uepcroro, KosabiMckui,
YygoTrckufl 1 1pyrue, ¢ Boicotamu 2500—3000 M (BHITAHYTHE B BHIE
Iyr ¥ o6pasyionlue OT/eJbHbBlE I'OpPHBlE IPYINHL ¢ Y3KUMH U Tay6o-
KHMH peYHbBIMH RONHHAMu), Haropbs— OlimakoHckoe, Hopckoe n
nsnockoropbsi — fHckoe, IOkarupckoe ¢ Belcoramu 10 800—1600 m,
B pasHOll CTENEHH pacueHeHHble, a TaK:Ke OOLIMPHbIE HU3MEHHOCTH,
e1abo IPUIOAHSATEIE HaJl YPOBHEM MOPS (ot 30 mo 200 M) u uspe-
3aHHbIe TYCTON CETbIO PEK. ‘

" HaumMmeHblue -3HadYeHUs cpe}lﬂero 3a TOL MOALYJSA HOX3eM-
Horo ¢rToka, pasHble 0,5—0,3 J/cek. KM? # MEHBIIE, IPUYPOUEHB!
K HH3MEHHOH yacTy, a TakxkKe K OTAeJabHbIM nporubam Bepxosno-
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Koavimcko#t cknafuatoll 061aCTH, KOTOPHIE XapaKTEPHU3YIOTCA MOYTH
IIOJIHBIM OTCYTCTBHEM Hasenell.

Hawu6oabline cpenHne 3a roj MOAyJaH, paBHble 2,0 Jj/cek.kM?,
xapaxkTepHbl aas KoJBIMCKOro CPeRMHHOrO MaccHBa, OTJHYalolle-
rocss Gousblueill BomomposoauMocThio. IIpeoGaajmaronias BeJHYHHA
CpeiHero 3a TOJ MOXyJas TOA3eMHoro croka paBHa 0,5—
1,0 si/cek. xM%2 U XapaKTEpU3YIOT FOPHOCKJIaAuathie 06JacTH.

Monyau MUHHMAaJIBHOTO NMOJA3EMHOIO CTOKA HA TEPPUTODHH Mera-
pervona ¢ ceBepa Ha IOr M C 3amafia Ha BOCTOX uaMeHswTcst or 0,05
no 0,3 ji/cek. KM? ¥ COOTBETCTBYIOT 3aKOHOMEDHOCTAM pacmpocTpa-
HeHHusl CpeJHeMHOTOJIeTHEro MOLYJsl NOJ3EMHOr0 CTOKA.

OnucbiBaeMblil MeraperuoH B THJPOJOTHYECKOM OTHOLIEHHH ellie
cs1abo u3yueH.

9. Bacceitanl Bepunrosa, Oxorckoro u SInoHckoro mopeii

OcHoBHasg uacTh Teppuropuu O6acceiiHoB bBepuurosa u Oxor-
CKOro mMopeil o ycmoBusiM (OPMHUPOBAHHUS NOA3eMHOTO CTOKa OTHO-
CHUTCSl K MeraperuoHy BepxosHo-UyKoTckoll roprOCKnanuatoll obsaa-
CTH, PACCMOTPEHHOH Bhille, a TakxKe Kopskcko-Kamuarckoit ropHo-
cknaguatofi obmacty. IloxseMHblll cTOK B pekH Oacceiina SImoHCKOTO
Mopsi (opmHpYeTcs IvaBHLIM o6pasoM B Ipedenax AMYPCKOH H
Cuxors-AnuHubCcKON ropHOCKAafydaToi obmactH. Pexu o. Caxanun
oTHOCcsiTCA K Oaccefitnam OxoTckoro mopsi ¥ TaTtapckoro nponuBsa.

IloayocTpos Kamuatka u npusescaujas Teppuropus MmaTepura

Teppuropust mojyocTpoBa IpelcTasisier co0oit ropHockaangya-
Tyio obsactk. [To XxapakTepy MOA3eMHOro CTOKa GOJBITHHCTBO PEK
KamuyaTku OTHOCHTCA K THOY C HHCXORSIIWM MOJ3EMHBIM NTUTAHHEM.
Ilpexne Bcero 3T0 OTHOCHTCH K NOAABJAWOIIEMY GONBITHHCTBY peEK,
HMeIOIINX ropHBIfi XapakTep: GOJbIINE YKJIOHBE JHA JOJHHBI, GOJb-
HmIHE CKOPOCTH TeueHHusi. Ecim Ke B CBOHMX HH30BBSX TOpHAasl peka
IIPOTEKAeT B YCJOBUAX HU3MEHHOCTH (HATDUMED, TAKHX TPAH3UTHBLIX
pex MHOro Ha 3amagHoil npuGpexHoi HUSMEHHOCTH), VKJIOHBl H CKO-
POCTH TeYeHHS ee 3HAUHTENBHO CHHIKAIOTCS, DeKa HauWHAET MeaH-
IpupoBaTh. Ha TakKUX IJIOCKHX HH3MEHHBIX YYacTKax PaBHHH BO3-
MOKEH MOANOp MOA3eMHEIX BOJA PEUHBIMM B IEepPHOA MOJOBOIME H
IIaBOJKOB, HO TOJBKO B CJAYyYasiX HUUTOXKHO MAaJBIX BPE3OB PEUHBIX
JOJHH, TaK KaK aMIVIATyAa KojebaHus YypoBHeil Ha pekax Kawm-
4aTKH cocTapyaser Bcero 1,6—3 M. B ycnoBHAX XK€ XOJAMHCTO-YBa-
JIACTbIX PABHHH, T'Je TTYOHHH BPE30B COCTABJISIOT HECKOMBKO JECHT-
KOB MeTpOB W 0o0Jibllle, TOAMNOPHBIE SIBJAEHUS NPUBOIST JIMIIL K HPH-
YMeHbLIEHHIO HANopa IOJ3eMHLIX BOJ, a PeXUM CTOKa MOJ3EMHBIX
BOJ B PEKY OCTaeTCs HUCXOASALLINM.

JIMHAMHYHOCTb IOJA3EMHOTO CTOKA B PEKH NPHUOJIHIKEHHO MOXKHO
OXapakKTepu30BaTb CPaBHEHHEM MeXKEHHBIX DacX0J0B B MpeANaBo-
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JIOYHBIA ¥ TOCJeNaBOLOYHLI INepHORBl, IPHUGIH3UTETHHO COOTBET-
CTBYIOLHE NEpHOAaM HauboJbUIErO HCTOUEHHS M HauOGOJbIlIero Ha- -

KO[IJIEHHs, 3aIlacoB NOJA3E€MHBIX BoJA. [aa GosblinHCTBA pek BeH-
UYYHA MEeXKEHHBIX MOCIeNaBOLOYHEX PACXOA0B GOJibllie TPeAIaBoIoy- -
ublx B 1,8—2 pasa, Ha HeKOTOpHIX pekax —B 1,2—1,5 pasa (ciona
otHocatcsA pp. Kamuarka, Turuis, Enobka, Osepuas u Ap.) u JHWb
Ha peKax PaBHHHHO-JIeCHOH 30Hbl YMepeHHOTO KiauMarta — B b—6 pas
(nampumep, p. Kopr —n. Kopu). [ToaseMHBEIe BOABI MOJYYAIOT OC-
HOBHOE IIHTAaHHe H3 TeX K€ HUCTOUYHHKOB, UYTO M PeUHble (0T TasHUId
CHera B ropax H OT JETHHX JNOXKJEl, MEHbIIE OT TasHUsI CHera Ha
paBHUHE U OT TasHUSA JEAHUKOB), ¥ YACTHUHOE, BHAUMO, OT KOHIEH- -
CallUM BOASIHBIX NApPOB B TPEIIMHAX JIABOBHIX MOKPOBOB.

Pusuko-reorpadruueckie 0coBEHHOCTH TeppuUTOopuH KamuaTku
BJAUAIOT HA YCJAOBHA (POPMHPOBAHMA U pacmpeieNlen s NOL3eMHOrO
CTOKa TIO TEPPUTOPHH C/IEAYIOUIUM 06pasOM.

B pucyHke H30/MHUH MOAYJEH MOA3EMHOTO CTOKa HAIIAKM CBOE
oTpaxeHue Bbliensemble 3fech llerrpanpro-Kamuartckas mperipec-
cua, 3ananHas npubpexuas paBruHa, CperuwHHBIN Xpeber. -

Ha nyockux HH3MeHHBIX 346G0JOUeHHBIX paBHHHAX HabJiogaercs
yMeHbIIEeHHe T03eMHOT0 CTOKA /0 5 J/CeK. KM? M MeHbIIe Ha 3a-
MagHONH NpUOPERHOH HU3MEHHOCTH W.7 JI/CeK.KM? ¥ MeHbIle (Me-
cramu g0 3—4 nfcek. km?) B IlentpanbHo-KaMuaTckoil JempeccuH,
9T0 00BACHACTCA CHJABHBIM YMEHbIIEHHEM 30Hbl aKTUBHOIO BOZOOO-
MeHa [0 CpaBHEHMIO C TOpPHBIMH paliOHAMH W 3HAUWTEJIBHO MEHb-
IIUM KOJHYEeCTBOM B 5THX pafioHax aTMocepHbXx ocankos. Ha Cpe-
IMHHOM Xpe6Te CO 3HAUUTENbHBIM YBeJHUYEHHEM KHUAKHX OCal-
KOB M MOIIHOM 30HOH WHTEHCHBHOIO BOLOOGMeEHA MOJIy/H TO/I3EMHOTO
croka yBeauuusaiorest 10 10 j/cek. km2. B cesepuo#t uactu Cpenus-
HOTO Xpebra (6accefinnl pek Turuas, Bosimmonxu, ENOBKH) K TOMY
Ke HMeIoTcs OnaronpHsTHLlE THAPOFEOJOrHYecKHe ycaosus (op-
MHPOBaHHS IMOA3eMHOro crToka. [1o3TOMYy 31ech BblgeaseTcs 30HA
HOBBIIIEHHOTO OJ3eMHOTC cToKa (1o 15 m/cek. kM2).

Ha Teppuropuu 0ro-BOCTOYHOTO TOPHO-BY/IKAHMYECKOTO U BO-
CTOYHOTO TPUMOPCKOrO PalOHOB NPOMCXOAMT YBEJHYCHHe MON3EM-
HOT'O CTOKA C CEBepo-3amafa K Ioro-BoCTOYHOMY mobepexnio oT 10 10
25 Jfcex. kM2, DTO OODBSCHAETCA CHJAbHBIM VBEIHYCHHEM OCaIKOB,
TpUOMU3UTENBHO B TOM Ke HanpaB/eHud, OJaroNpHATHLIM THAPO-
reoJIOrHYECKHIME YCJAOBHSIMHY, MOIIHOY 30HOH HHTEHCHBHOIO BOLOOO-
Mena. HauGospline Bemuunuel nog3eMuoro croxa (mo 30 j/cek. km?)
NPHYPOUYEHBl K CAMOI I0ro-BOCTOUHOM OKOHEYHOCTH I-0Ba Kamuarka.
Takue GosblIHe BEJHYUHbI TOJ3EMHOTO CTOKAa Ha 3TOH TEpPUTOPUH
perHoua OOBACHAWTCA Upe3BblUafiHO OaaronpHSTHBIMH THAPOIeOo-
JIOTHYECKMMH YCAOBHAME (HaJnume XOPOLIO NPOHWIIAEMBIX PHIXJBIX
BYJKAHOTEHHBIX TIOPOJ B HACBHITHOTO MaTepHaJsa, IPeKpacHo HHOUIb-
TPHPYIOUIHX BHITANA0NIHe aTMoc(epHEIE OCajJKH), a TaKke OOJMb-
WOH TPOROTKHTENBHOCTIO TENJIOro HepHoAa, UTO y,EL.HHHHeT CPOKH
HHPUIbTPAHA OCAJKOB B OPOJBIL.
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MuHuManbHBA MOLYJb TOA3EMHOTO CTOKa KoJaebaercs Io Tep-
puropuu ot 3 xo 15 ja/cer. kM2 u Gonee. KosdduuueHT noa3eMHOTO
croka usmensercs or 30% u menee go 75% u Gonee. B pacupemene-
HUA KO3hduiuenTa NOA3€MHOr0 NUTaHUA peK no Teppuropur Kam-
YATKH OTMEUaioTcs cleayionine ocobennoctd. B IenTpanbuoit Kaum-
YaTCKOl [EeIpeccuy, HECMOTPSA Ha YMEHbIIEHHE TON3EMHOTO CTOKA,
JOJisl €r0 y4acTusi B OOLEM CTOKE He YMEHbIUAeTCs, TAK KAK HMEET
MECTO M CHJbHOE yMeHbilleHHe ofllero peddoro croxa. B 1oro-Bo-
cTouyHoM wacTu KaMuaTku ¢ yBeJHUEHHEM II0JI3EMHOTO CTOKA [OJIS
ero B o6I1eM CTOKE He YBEJIHYHBAETCH, MOCKOJNBKY B 3TOH YACTH IO-
JYOCTPOBA OYEHb CHJILHO BO3PACTAIOT BEJHYMHBl OOIIETO PedyHoro
croka. Hauboabmas nons (Gosee 50% ) mpuypouena K CHJIBHO pac-
YJeHEHHBIM Y OJarONpUSTHBIM B THAPOTEOJOTHUECKOM OTHOLIEHHU
yactam CpenunHoro u BocrouHoro xpe6ToB.

Inst GaccedHOB peK, «3aTEHEHHBIX» OT OCAAKOB BBICOKMMH TO-
paMHu, BeJIHUHHBL [IOI3€MHOT0 CTOKA HAMHOTO MeHbIIe, YeM Ha OKpY-
Kawlued ux TeppHTOpHH (Hanpumep, p. Tonbauuk — . ToaGaunk —
3,7 n/cek. xm? Ha doHe 7 a/cer. KMZ; p. BbICTpaH — 0,8 KM 0T yCThs —
7 ,8 n/cek. kmM? Ha done 20 Jj/cex. KM2)

C ceBepa k moayocTpoBy npumbikaer Kopsikckass ropHockJaaj-
yaTasl cTpaHa.

Teppuropus permoHa oTHocutcsi K OacceiinaMm bBepunrora u
OxoTcKOro MoOpeft W OXBAaTHBAET YacThb MAaTEpHKa, paclOJOXKeH-
Hyo or [ledxuHcko#l TryOH IOro-BOCTOYHee AHafblpCcKO# TropHO
Tpynmel, oxHee AMrysmMo-KyB3TCKOro rOpHOro MacCHBa, IO 3a/MBa
IOxuoro Kpecra. Ot m-oBa Kamuarka peruoH oThesnsiercs O y3-
komy mepemedky ITapamoasckoro moaa. [To ycnosusim penbeda Ha
TEPPUTOPHH PETHOHA YeTKO BLIEASIOTCH [ABa pakioHa: Kopskckas
ropras rpynna u IleHxkuHCKO-AHajbipckasi HH3MEHHOCTb.

DOJBIIWHCTBO pEK persoHa OTHOCUTCH K PEKAM C HMCXOMAAIMM
peXUMOM TOA3eMHOro croka. Ha HHXKHHMX ydacTKaX KPYIHBIX pEK,
IPOTEKAIOIIYUX B YCJAOBHAX IIOCKOH M HuU3MeHHON AHaapipcko-Ilen-
JKWHCKOH Menpeccuu, HabmaioLaercss MOANOPHBI THI THTAHHUA.

Hawmensluasi Beguuuna monsemHoro croka (0,5 n/cek.xm?) Ha-

- BJIIOAETCsT B CeBePO-BOCTOUHOH uacTHM perwoHa, B Gaccefine p. Aua-
geipsi  (Ha  Teppuropum AHamablpcko-TIeHXKHHCKOH — mempeccun).
HespauurtenbHas BeauurMHa MOJA3€MHOrO CTOKA B 3TOH YacTH TeppH-
TOPHMH CBsi3aHa C HeGOJBIIMM KOJIMYECTBOM ATMOC(EPHEIX 0CalKOB,
Heryy6oKOH 30HOH MHTEHCHBHOTO BOJLOOGMEHA B YCJAOBHSX IIJIOCKOM
c1a60 pacu/eHeHHO! HU3MEHHO! PaBHUHEI C 3aMeJIEHHBIM PEUHBIM
M T0Z3eMHBIM CTOKOM. ITo4TH mOJiHOe OTCYTCTBUME HajeleH Ha pe-
Kax 9TOr0 pafioHa TaKiKe TOBOPHT O CKYIHOM MOA3€MHOM THTAHHH.
Manasi ray6uHa OTTaWBAaHMSA LeATENBHOrO CJOS 3aTpPyHHseT HH-
(QUIBTPALMIO IOBEPXHOCTHHIX BOA B TJIYOMHY IOPOJ, YTO ONpeessieT
MaJjioe NOMOJIHEeHHe 3a71acOB TOA3EMHBIX BOJ.

K wory m oro-zanazy or 00JacTH IOHHKXEHHOTO MOA3eMHOTO
" CTOKa €ro MOAYJM moBbianrcd A0 2,0 sfcex. kM2 Ha ore peruona,
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4YT0 06YCAO0BJIEHO yBeJUMUeHneM aTMOC(EpPHBIX 0CagKOB, YAYYNIEHHEM
yCia0BUH WHOHABTPAUUK TAJHX BOJN B TPYHTH B CBSI3H ¢ GOJbIUEH
TOJIIIMHON JesITeJBLHOTO CJOS, YBeJWUYEeHHeM 30HE HHTEHCHBHOIO
Bogoo6mena. [Tocnennee ompeaensiercss OGIUM TOBBIIIEHHEM MeCT-
HOCTH U €€ GOJIbIION pacuy/IeHeHHOCThIO.

OCTE_IJIbeIe XapaKTepUCTUKHA NIOA3E€MHOr0 CTOKa H3MEHSAIOTCs CO-
OTBETCTBEHHO B TOM ke Hampassaenuu. JoJst mopseMHoro croxa ot
obmero xoJebiercss 0T BeawmuuH MeHbHX 10% mo 15%, xroaddu-
HIUEHT NOA3eMHOTO cToka — oT 5 mo 10%, MUHUMAJNBHBIE MOZYJb
nonsemuoro croka — ot 0,1 1o 0,3 n/cex. kM2

K 6acceﬁHy OXO0TCKOTO MOpPSI OTHOCHTCSI pafioH, Y3KOIH MOJOCOi
IPOTATHUBAIOIHUICS N0 ero NOoGepeXblo C CeBepOo-BOCTOKA (0T p. Hen-
JKUHA) Ha 1oro-zanajx (1o p. Youl).

Teppuropus ero npeacrassier co6oil TOPHYIO CTPaHy, BKIOYAI0-
Wy pAL XpeOTOB, NMPOCTHPAIOIIUXCS B CEBEPO-BOCTOUHOM HAIpa-
BJAeHud. Ilo ycnioBuAM u paclupefeneHHo NOA3€MHOTO CTOKa B PEKH
STOT pafion aHaloruyen pafiony Bepxosino-UyKoTCKOIl IOpHOCKJ/IANA-
yarol obJact, MpHHALJIe)RAlleMy K 6acceHHy BOCTquo -Cubup-
CKOTO MOpSl, OTIHCAHHOMY BHIIIE.

Bacceiin Amypa, Tarapckoeo npoausa u SAnoHckozo mopa

Pexu pafioHa ¢opmupytorcss B mpenenax Amypckoit u Cuxors-
AnuHbCKOHE TOPHOCKJIAA4aThX obaacrel.

Amypckas u Cuxors-AJHMHbCKAs TFOPHOCKJAnuaThle 00JacTH 3a-
HUMAIOT OFPOMHYIO IJIOIIAAb Ha lore HasnbHero BocToka, oxBaThiBas
moJHOCTbIO Gaccefin AMypa H I0KHYW0 9acTh nobepexnssa Oxorckoro
Mopst. Dosbiiass npeTsKeHHOCTh TEPPHTOPHMH C 3alaja Ha BOCTOK
(or 3abafikanba 1o xp. Cuxors-AnuHb) ¥ C lora Ha ceBep (oT 3a-
susa . Ilerpa Benuxoro pgo Caxanmuckoro 3aausa u CranoBOTO
xpebra) obyciopiuBaer pasjuuue GU3MKO-TeorpadHIecKUX YCJIO-
BUU B OTHENBHLIX €€ YacTAX, UYTO HPUBOILUT K Pa3HBIM YCJIOBUSM
GOpMHpPOBAHUS W PEKUMA ITOX3€MHOTO NHTAHHAA PEK.

Yciorusi GopMEHPOBaHUS - [IOJ3E€MHOI0 CTOKA M0 TEPPUTOPHH Me-
raperuoHa OIpefessioTess pasHooGpasneM M ocoOeHHOCTAMEH (H-
3uKo-reorpaduteckux ¢paxropos ora JlaasHero Boctoka.

OCHOBHBIM HMCTOUHHMKOM TIHTAHUs I[Of3€MHBEIX BOJ Ha NaHHOH
TEPPUTOPHH - IBJASIOTCS aTMOc(hepHble OCaikd. B cBSA3M C-3THM -Ha-
KONJIEHHEe 3aracOoB TOI3eMHBIX BOJ NPOHUCXOAWUT B JETHUH IepHOI,
OIHAKO NEepPBOE MOMOJNHEHNE MON3eMHEIE BOJBl MOJAYYalOT eHie Bec-
HOM TIPM OTTaMBAaHHUM BEPXHETO CJOS CE30HHOH MEp3JIOTHL M 3a CUeT
TaJNblX CHEroBBIX BOJ W BECEHHWX JOXKIel. 3aTeM B TeUEHHe BCETO
JleTa TIPOUCXOIHUT HeNpepLIBHOE YBeJHUEHHMe 3aNdcOB IOA3eMHBIX
BOJX, TaK KaK OOUJIbHEIE HOXKIAN ¥ OTTAHBAHME IIOYBHl CHOCOGCTBYIOT
HelpepblBHOMY VJVUIIEHHIO YCJIOBHH. HUTAHHUS U .PA3TPY3KH IIOJ-
3eMHBIX BOJ. MaxcuMmajbHbIH MON3EMHBEIH CTOK ¢opMupyercs, Kak
OpaBuIo, B KOHIE MaBOJOYHOTrO NepHOLa, NPHXOASILIETOCA Ha CEH-
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T516pb — OKTSI0Db, KOTla CO3Aal0TCsl HanOOJbIlHE 3aMachl I0A3eMHbIX
Boa. C HacTynJieHHWeM NEPBLIX MOPO30B IPEKPAINAETCSs BHINANCHNUE
JKHIKUX OCajJKOB Ha BOJOCOOp, 4 CJAef0BATEBHO, H JIONOJHEHUE 3a-
MTacOB IOJ3eMHBEIX BOJ. OTO BHISBIBAET CHHIKEHHE BEJHUMHBI II0J3eM-
HOTO CTOKAa B pPEKy. 3UMO#l NOJ3eMHBIE BOAbl HEe MOIOJHSIOTCS,
a TOJBLKO PACXOAYIOTCS HA NHUTAHWE PeK, O0pasoBaHHe Jibja, Haje-
efl ¥ yBeJHYeHHe 108 BEYHOH M -Ce30HHOH Mep3JIOTHL.

MuHnyMaabHble 3HAYEHUS MOJ3EMHOr0 CTOKA MPHXOAATCH OGBIUHO
Ha KoHel 3uMbl ((eBpanb — MapT). TakuM 06pa3oM, pexkuM CTOKa
NOA3EMHHIX BOJ B TOAOBOM IMKJe MOMXKeT OHITh OXapakTepPH3oBaH
caefiyioliuM 06pa3oM: MaKCUMYM — B CeHTsi6pe — OKTs0pe, MHUHH-
MyM — B KOHIle MapTa — HayaJje anpess; C SHBAps MO MapT Ipo-
HCXOIHUT IIOCTENEHHOe YMeHblIeHHe CTOKa, a B alpeJsie HauHHaercs
DOABEeM YDPOBHSI NOA3EMHEIX BOA W yBeJHYeHHe CTOKa.

MojynH NOA3eMHOro CTOKa MO TeppPUTODHM MerapernoHa H3Me-
HSIOTCS B 3aBHCHMOCTH OT KOJHYeCTBa - aTMOCGEPHBIX . OCAZKOB U
YCJIOBHH, 6JIaI‘OHpHHTHbIX JUIS. HaKOIJeHus noxgseMHbx Boj. [lo mau-
HBIM KapThl MOAYJell NOA3EMHOTO CTOKA, BEJWYMHBE MX KOJEOIIOTCS
B JOBOJBHO IMHPOKHX mpemenax: ot 0,1 mo 3,0 si/cex. kM2 O6mee
yBeNHYeHHe IOJ3eMHOTO CTOKA IIPOCJEXHBAETCS B HANpPaBJEHHH
¢ 3amaja Ha BOCTOK M OGYCJIOBJIEHO H3MeHEHHEeM KJIMMaTHYeCKHX
YCJIOBMU IO Mepe HpoABMxKeHus K oxeany. Ha Qome stoli ofmei
3aKOHOMEDHOCTH HaGJIIOLAIOTCS OT/eNbHBle O06JACTH. MOBBILEHHBIX
U IOHHXXEeHHHBIX 3HAYEHHH II0J3eMHOI'0 CTOKa, OOYCJIOBJEHHbIE BJIHS-
HUeM pas3jJuyHbX (PU3HKO- reorpa(pnqecxnx @aKTopOB (penved, mpo-
Mep3aHue TPYHTOB U AP:).

[To YCJIOBHSAM (hopMHPOBAHEUS HO,LL36MHOI‘O CTOKa B Ipefesiay
ONHCHIBAEMOH TEepPPUTOPHH BLIAEJSIOTCS TPU -pailoHA, OXBATHIBAID-
II{e TeppUTOPHIO 6acceHHa p. Amypa B BerHeM Cpe,U,HeM A HUXK-
HeM TEUeHHHU.

PaiioH BepxHero TeueHus AMypa _OXBaTI:IBa}OHlHH 6acceHHbl
[unku, Aprynu wu JeBeIX NPHTOKOB AMypa BbLIlUe BajeHHS
p. Oabry, XapaKTepu3yeTcsi HAHMEHBIIHM [OJ3EMHEIM CTOKOM. Pe3ko
KOHTHHEHTAJbHEIH KAUMaT ¢ o6LIUM HeGOAbHIUM KOJHIECTBOM OCAL--
KOB H TJYyGOKHM IpOMEp3aHueM TI'DYHTOB OGYCJIOBJIMBAET 3JIeCh He-
BLICOKHE MOJYJIH TOJA3EMHOTO CTOKA, He NPEBHILAIONHE B - CPETHEM
nns pabona 1,0—2,0 n/cex. kM2 B mpepnenax pafioHa oHuM yMeHbIia-
J0TCA OT TOPHBIX o6naCTen (Gacceitn Unromst — 2,0 nfcex. km?, p.Ta-
sumyp — ['asumypcku#t 3aBog — 0,85 si/cek. KM?) K PaBHHHHBIM IIPO-
CTpaHCTBAM THIIA CYXHX creleH W TOJYIYCTHHL - (BepXOBbsi Ap-
ryau — 0,1 a/cex. km?,  p. -Bopssi — cr. Bopsa — 0,09 s1/cek. kMm% u
p. ypymOHryH~q)epMa Ne 2—0,04 n/cex.xm?). B cpepnem mas
palioHa MOAyJb IOJ3eMHOro cTOKa cocrasiser 0,65 s/cek. kM.

Pation cpegHero TeueHust AMypa 3aHUMaer TEPPUTOPHIO K BO-
CTOKY OT ycrbsi p. Osbru Do ycThsi p.-DHpa M. oXBaThIBAET MNOJ-
HOCTBIO Gaccefinbl 3eu 'u Bypeu. B cpesneM MOAYAH NOA3EMHOTO
cToKa 3pech cocraBasior - 1,0—2,0 afcex.km?. Ha stoM ¢oune
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BbIesisieTcs] 06J1aCTh MOBBIIEHHOTO cTOKA Ha AMYypo-3elickoM mnato
(p. Bepea—c. Cacranb—2,99 u/cek. xM?, p. YapMuH— c. AHo-
coBo — 1,99 n/cek. KM?), 4TO CB3aHO ¢ GOJBUIOH TPEUIHHOBATOCTHIO
U BOJOOOWJBHOCTHIO cjaarawumx ero nopof. Crnabas pacuienen-
HOCTE "pesibedpa W HeGogblass ryOGHHA 3SPO3HOHHOTO Bpe3d JOJUH
B mnpenenax Bepxue-3eficKofl paBHUHBI NPHBOASAT K HE3HAUHTENb-
HOMY YMEHBINEHHIO BEJHUMH MOJN3EMHOTO CTOKa HA ee TepPUTOpUH
(p. Apra— yctbe p. Amxan — 0,90 Jsi/cek. km?, p. YpkaH — 19 kM oT
yerba — 0,90 J/cek. km?). O6aacTh TOHMKEHHOTO TON3EMHOTO CTOKa
¢ momynsmu MeHee 0,5 si/cex.km? (p. TmapuuH —c. [uabunn —
0,30 n/cek.km?, p. Bypynna — c. MBanoska — 0,20 n/cex. km2?) pac-
- MoJIOKeHa B Openenax 3elcKo-DypewHCKOH ‘paBHUHBL, HMeIOIIel
MaJible VKJAOHB MOBEPXHOCTH, CAOKEHHOH caaGoBOAOOGUIBHEIMH 10~
poraMu. HebaaronpusaTHeie A/ HAKOIJIEHWS- IOL3€MHBIX BOL THI-
pOTeosIofHYecKHe YCIOBHS B COYETAHHH C HEOOMbLIMM KOJIHYECTBOM
BHINAJAIOUINX .30€Ch OCAAKOB NPHUBOASAT K MOSIBJAEHUIO 3HeCh ITOHH-
JEeHHBIX 3HAa4eHHH MopyJel NoJ3eMHOro CTOXA.

Pafion HuxHero TeueHHs AMypa 3aHHMaeT BCIO BOCTOYHYIO yacTh
Merapernon. U HauboJjee 6orat noxszeMHBIMH Bozamu. OH oXBaThl-
BaeT Gacceiin Yccypu u OaccefiHbl NPUTOKOB AMypa HHKe DBuphl
B cpesHem 1as pa#ioHa MOAYJNb MOI3€MHOIO CTOKA COCTaBJSET
1,72 n/cex. kM2, usmenssick ot 3,6 1o 0,3 ja/cex. kM2

OGmee ymeHblIeHHWe MOAYJell MPOHCXOAHT OT BOJAOPA3AEJOB
(xp. Cuxors-Anunbs u DypewHCKOro) B CTOPOHY AOJMH YcCypu H
Awmypa, siBASIOLIMXCSI 0BJACTSIME, PasTpy3KH NoaseMHBIX Box. O6-
JgacTh moumKennoro croka (0,3—0,5 Ja/cek. kM?), pacrosoKeHHas

BOKpYr 03. XaHko, oGycJoBJieHA PACHPOCTpAHEHHEM 37eCh C€1a00-
BOXOOOUJBHBIX TVIHHACTBIX MOPOJ M CPABHATENBHO HEGOJBLIHM KO-
JIMYECTBOM BHIMAAAIONIMX 3[1eCh aTMOCHepHBIX OCATKOB.

JBe 061acTH C MOBLILIEHHBIM MOX3€MHBIM CTOKOM PaCIOJIOKEHb!
B TOpHHIX pafioHax: B cpennell yactu xpebra Cuxors-AJNuHbL U BIipe-
nenax DypenHckoro xpefta. DTi o6aacTu HapsLy c GJarompusT-
HBIMH [AJA HHOQUILTPALMH YCAOBHAMH XapaKTepPHB ¥ HaHOOJbIINM
KOJIMUECTBOM OCAZKOB. B CBsI3U ¢ 3TUM MOLYJH NOJ3EMHOr0 CTOKA
gneck yBenuuuBaiores jo 3,4—3,5 1/cex. km? B Oacceline p. Taiinaube
(xp. Cuxors-Anuub) u go 2,6—3,0 a/cek. kM? B BepxoBbsix pek Kyp,
¥Ypmu u Amrysu (Bypeusckuil xpeber).

B cpennem st TEpPUTOPHH MeraperHoHa MOJ3€MHAsS COCTAaBJSAIO-
wasi peyHoro croka pasHa 18% wu uamensercsa or 10—15% ua pas-
-HaHax mo 20—259% B ropueix pajioHax. Pe3koe yBeJgudeHue LOJH
nogzeMHoro croka mo 40-—609% wnaGmomaercs TOJABKO Ha AMypo-
3eiickoM TNAaTO, UTO BBI3BAHO TI'HIPOreOJOTHYECKHMH OCOGEHHO-
CTAMH 3TOH TEPPUTOPHHU.

MuHHMAaIbHEIE MOLYJM TIOA3EMHOTO CTOKA IO TEPPUTOPHHN Mera-

pervoHa yBeJqMuuMBaloTCs ¢ 3anajaa Ha BocTok oT 0,03—0,05 ar/cek. km?
B Ipejenax BepxHero tedenust Amypa mo 0,1—0,5 JI/CeK km? B I1pu-

- MopckoM Kpae, Ha Cpennem ¥ HuikaeM Amype ¥ B OOILMX YepTax
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7 IOBTOPSIIOT M3MeHEeHHe TOJOBLIX BeJHYMH ero. MecTHble yBesuueHHS.
‘MUHAMANLHBIX- MOLY/IeH TOL3EMHOTO CTOKA; TAK Ke KaK M TOLOBHIX,
Hab/I0gal0Tcs B TOPHHIX pakonax (xpe6tel CuxoTs-Anunb, Bype-
uHcku#l). - COOTHOIIEHHE = MEXKAY MMHUMAJBHBIMH M TOJOBBIMU
MOJAYASIMH IOJA3EMHOTO CTOKa KoJebjerca B mpexerdax ot 0,1
Jzo 0,5.

Ocrpos Caxarun

BLICOKMMH MOIYJASMH IOJ3EMHOr0 croka orauyawmTtcs peku Ce-
sBeporo CaxasnuHa. O6BOJHEHHEIE TOP(DSHUKH, NOA30JNHCTHIE TTOUBDI,
UMeIlie NMecYyaHbl WKW CyNeCYaHBIH MexaHHYeCKHi COCTAB, MOII-
_HBIe TOJIIH TEPPUTeHHBIX KANHO30HCKHX OTJOMKEHHH, 3HAUUTEbHOE
YBJAaxKHEHHEe TePPUTOPHH U AOCTATOUHOE KOJHYECTBO OCagKoB GJia-
TONPUATCTBYIOT HAKOIJIEHHIO [TOJ3eMHBIX BOJL.

Paiion Teimb-Iloponaiickoi PaBHUHEI xapaKTepnsyeTCH MO Ve
Jama  2,5—4 nfcex. kM2, 3amajgHBIil  CcKJIOH 3amagHo-GaxasuH-
ckoro xpe6ra — 6,0— 70 J/cex. KM% BOCTOUHBIH CKJOH — 5,0—
6,0 a1/cek. kM2

MI/IHI/IMaJH:HbIe MOJAYJAH MNOJA3E€MHOIO CTOKa IO TeppHTOpI/IH OCT-
poea wusMmeHsiiores ot 6,0—4,0 .n/cek. xmM? -Ha ceBepe Jo 3,0—
2,0 Ja/cek. kM?2 B ropHBIX paiioHax — 3amamHo- U Bocrouno-Caxa-
JIMHCKUX rop, xpebrop Kameimosoro u Cycysnafickoro. B Toimb-Ilo--
POHANCKOH  JempeccHd  MUHHUMAJbHBIE  MOAYJIH  COCTABJSAIOT

1,0 a/cex. xm2.

Cesepo-CaxanuHcKasg HH3MEHHOCTH OTJAMYAETCS BLICOKOH noueil
TIOA3eMHOTO CTOKa B 06meM peunoMm croke (40—60%), yro BhI3BaHO
OMaroNpUATHEIMH THAPOrEeOJOTHUECKUMH YCJAOBHAMH. B 3amajgno- n
Bocrouno-Caxanunckux ropax, Kameimosom u Cycynatickom xpeb-
tax sta jpoas cocrasaser 20—30%, B Teimb- HopOHchxou Ierpec-
_cuu 10—209,.

10. Beccrounnie paiionst Kasaxcrana u Cpenneit Asuu

OcHoBHOH ocobeHHOCTBIO OeccTouHBIX palioHoB Kasaxcrama H
Cpenteft A3ud B OTHOIIEHHH IIOJ3eMHOTO IHTAHUS DEK SIBJASETCH
Peskoe pasjHYHe YCJIOBHH IOA3€MHOTO CTOKa B PEKM TOPHBIX paHo-
HOB, C OJHOH CTOPOHEI, ¥ B DEKHU, BHIXOAMAIIHE W3 TOp B o6Jjacrthb
TIPEATOpHH, MeMKTOpHBIX BIAJMH M paBHUHHBIE -4acTH GaccelHOB,
¢ jpyroii. B ¢dopmupoBaHUHM CTOKa TOPHBIX- PEK IOA3E€MHBIH CTOK
TIPUHAMAET OTHOCHTEJBHO GOJIbIIOE yuacTHe, HECMOTpPSI Ha HeGOJb-
IIyI0 €CTeCTBeHHYIO HUX 3apelyJHpPOBaHHOCTb. B yCIOBHAX apHIHOTrO
KJAUMaTa paccMaTpHBaeMbX ©accefHOB poJb I0J3eMHOrO. CTOKa
B (DOPMHDOBAHHUH peXHUMa PABHHHHBEIX pPeK BeCbMa He3HAUYHMTeJbHA.
Ecay B npeAropbsx B NUTAHHH DPEK elle NMPHHUMAeT yyacTHe IOJ-
3€MHBIH CTOK, TpPaH3UTOM NOCTYNAIOLIMH K3 TOPHLIX paloHOB,
T0 B OOJBLIIMHCTBE CJAyYyaeB IIPH .BLIXOJE PEK Ha PABHUHY MOKHO
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HabJI0AaTh NOTEPH pPEYHOrO CTOKA Ha MNHuTaHue MOJI3eMHbBIX BOMI.

B MeXropHEIX BnaguHax M Ha PaBHHHE Y TOP, B YCJIOBHAX OPOLIEHHUS,
BOJOOOMEH pEK C BOJOHOCHBIMM T'OPH3OHTAMH NPHHHMAET BeChMa
CNIOXHBIE XapakTep. YYacTKH IOTepb PEYHOro CTOKA CMeHSTCH
yuacTKaMH, THE€ BO3BpaTHBle BOJABl OPOWIEHHA CHOB& MNOCTYIAOT
B peky, 1 T. A. OfHaKo BO BCeX C/Iy4asx NOTePH PEYHOro CTOKa Ha
uHQUIbTpaUWio B Gepera NpeBaJHpPYIOT HaJA IOJ3eMHBIM NHTa-
HHEM peK. ) ’
CJIoXHEI . XapaKTep BOJOOGMeHad pEKH ¢ BOJOHOCHBIMU MJa-
CTAMH M CJIOXHOCTb KOJHUeCTBEHHOH OIEHKH 3TOrO IIpolLecca B yC-
JIOBHSIX HMHTEHCUBHOTO BOA03a6opa peYHOTo CTOKAa Ha OpOIeHHe,
CJIOXKHOCTH ydYeTa ero ioTepb M HaJiMuhe BO3BPATHHIX BOJ NpPU pe-
rHoHaJbHOH 06llell OLeHKe B3aMMOCBSI3W PEUHBIX U MOA3EMHBEIX BOJ
STHX palOHOB II03BOJIAIOT AATh B HACTOAIIEE BPEMS TOJMbKO KOJHYE-
CTBEHHYIO XapaKTEePHCTHKY NOA3eMHOTO CTOKA IOPHEIX pek Geccrou-
HBEIX pafioHoB. OCHOBHAdA YacThb TaKHX peK (GOpMHPYETCs B IpaHMUAX
merapernonos JxkyHrapo-Tsaapmanbsckoft (XX) u amupckoit. (XIX)

ropHockJanyaTteix ofjacrtefl, a Takxke Ha y4actkax - LleHTpasb-

Ho-KaszaxcraHCKO  ropHOCKMamuaToll 00/MacTH, 3aHATHIX PEYHH-
mMH OaccefiHaMH, BXOJANIUMH B pPAacCMaTPHUBAEMBIH 0(eCCTOUHbIH
patios.

B ropusix, pafionax, rue HO,D,SGMHI:II/I CTOK JpeHHpyeTcss HHTeH-
CHBHO, IOJI3eMHAasl COCTABJSIONIAsT PeUHOTo CTOKa Nprobperaer 0cobo
BakHoe 3HauyeHue. OCHOBHBIM HCTOYHHKOM IHTAHHS [OJ3€MHBIX BOJ
SBJAIOTCS aTMOC(epHBEle OCANKH M TaJjble BOLBl CHEXKHUKOB H Jief-
HHKOB. YCJIOBHSI NUTAaHHS NOJA3eMHBIX BOJ, TaK K€ KaK U pPeyHbIX

B Hpefeniax paccMaTpHBaeMOll TEePPUTOPHHM, INIpeXJe BCEero usMe-.

HSIOTCS C BBICOTOH MeCTHOCTH.

[TopseMHBI CTOK B peKH (POPMHUPYETC MOMA APEHUPYIOIUUM BO3-
neficTBHeM  PEUHBIX cucTeM. PeXuM NOJ3eMHOro CTOKa B TOpPHOH
CpenHeill Asunm B OCHOBHOM Hucxoisuuii. OCHOBHOe . MONOJHEHHE
3amacoB MOJ3eMHBIX BOJ B IOPHBIX 06JIaCTsiX MPOUCXOAHT BO BpeMs
TasgHHS BEYHBIX CHErOB M JeJIHHMKOB (B BBICOKOTOPHOH 30HE), Ce30H-
HEIX CHeros (B CPEeJIHETrOPHOH 30HEe), COBNAJAIOLIEro ¢ BECEHHE-JIET-
~ HAM mepuopoM. YacTHUHO TOTNOJHeHHe NON3eMHBIX BOJA HJET B Ile-
pHOJ, BHIIAJEHUS JOXKAEBEIX OCaiKoB. B 3TOT Iepuop Habmaopaercs
HauboJsbllyi DOA3eMHHE CTOK B pekH. C HacTylJieHHeM OTpHila-
TeJBHBIX TEMIEpPaTyp NMOMOJHEeHHe 3aMacoB MOA3eMHEIX BOJ Ipekpa-
mwaercsi. 3uMOH TOJ3eMHBle BOJBL TONBKO PACXOAYIOTCS HA NHTaHHE
pek, o6pasoBaHue Jbaa U T. A. B HanGosee BEICOKHX 06/IacCTAX Me-
raperioHa MHHHMYM 3aIlacOB NOJ3eMHBIX BOJ, OOBIYHO HNPHXOAHUTCA
Ha KOHell 3MMBbl, B 3TO K€ BPeMs NPOUCXOAHT MHHHMAJbHBIA MOX-
3eMHEIH CTOX B peKH

B cpenneropHoit 3one moxer HaOJ04aThCA ABA MHHHMyMa 3a-
[1aCOB MOJA3eMHBIX BOJ H COOTBETCTBEHHO IO/36MHOTO CTOKA: B KOHIIE
JeTa U 3uMoH. B HHU3KOTOpHOH 30HE MUHHMYM 3alacos IOA3EMHBIX
BOJL HPUXOJMTCS OBBIYHO HAa-JIETO; 10 HACTYNJEHHS OCeHHe-3UMHHX
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JOMKJEBLIX TABOJKOB MOA3€MHEIl CTOK B PEKU 3ZeCh JIOCTHraeT 0Co-
GeHHO HM3KHMX BEJHUHH 32 CUET IIOTepb Ha TPAHCHHPALHIO H HCIia-
peHue.

B Cpennefi Asum, Kak Hurje, pexuM IIOJ3eMHOr0 CTOKa Hapy-
nraercst Xxo3siiCTBEHHOH HeATeNbHOCTLIO UedoBeka. OrpoMHEIE MacChl
BOJLI, B3fAThle HA OpOLIEHHe, HHOUALTPYIOT B MOYBO-TPYHTH pY-
ceJl KaHAJOB M Ha MOJIAX, BHI3BIBAA YCHJIEHHOE NHUTAHHE TMOL3EM-
HEIX BOL, )

OcoGeHHOCTBI0 peXyMa ITHX INOA3EMHHBIX BOJ, UaCTO Ha3BIBae-
MBIX BO3BPATHBEIMH, SIBJISIETCSI HE TOJBKO TO, YTO OHH BO3BPALLAIOTCS
B PEKYy HHIKe TOTO MecTa, U3 KOTOpOro Obliu 3a0paHbl, HO M TIO3Ke
BpeMeHH 3Toro 3a6opa. B ¢Bs3u ¢ 3THM BO3BpaTHBIE BOABI HE TOJBKO
nepepacnpenessiioT CTOK MeXAY OTAeJbHBIMM YYacTKaAMH peK, HO H
HU3MEHSIIOT paclnpefie/ieHne CTOKA Hd NPOTAKEHNH rofa.

Q®opMEpoBaHHe TOA3EMHOTO CTOKAa B 3HAUATENbHOH Mepe 3aBH-
CHT OT T'MIPOTeOJNIOTHUCKHX YCJOBHI, KOTOphle Ha TEPPHTOPHH Mera-
peruoHa HOCTATOYHO CJOXKHBI ¥ MHOroo6pasmel. CJ0}KHOE B3aUMO-
LefCTBMe OCHOBHBLIX TpeX (axTOpOB, ONpeAessdIoUux ycaoBus ¢op-
MHPOBAaHUSI TOX3EMHOrO  CTOKA, — FHIPOre0s]OTHH, pedbeda u
KJIMMaTa, 0GYCJAOBIMBAET OCOGEHHOCTL paclpeReseHus MNOA3EMHOTO
CTOKa B DEKH IO TEPPHTOPHH. Pasnoobpasue ¢usuko-reorpaduye-
CKHX YCJOBHH oONpenensieT 3HAYHTEJIbHYIO IEeCTPOTY TOJTY {EHHbIX
N aHHBIX.

CpernnerofoBol MOIYJb INOA3EMHOTO CTOKA M3MeEHSercs 10
TEPPHTOPHUH- Meraperuona B npepensax ot 0,75 nmo 10—14 ja/cex. xm?
npu ko3 HIHEHTE NOA3EMHOT0 MHTAHUS, H3MEHSIOUIEMCsT B Cpejl-
nem ot 20 go 65—75Y9,.

HaunGopmuMyu BeJHYHHAMM TIOJ3€MHOIO CTOKA OTMEYaTCsd
xpe6TH I0ro-3amafHofl W 3amajHOfl OpHEHTAllWH, OTKPLITHIE BJAro-
HOCHBIM BeTpaM. MakcuMmanasHoe njs CpenHelr A3MH KOJHYECTBO
0CaJKOB, BBINAZAIOWIUX Ha IOKHOM CKJOHe ['mccapckoro xpefra,
O6YyCJOBJIMBAaET M MAaKCHUMAaJbHble BEJHUMHBl ITIOA3eMHOTO CTOKA
B nputoku p. Kadupunrana, Baxma u B HekoTopble nputoku p. Cyp-
xaH-Ilappu. 34eck NpH cpefHer3BellleHHOU BoicoTe 2500 M cpenHe-
TOJIOBOH MOXYJb IOA3EMHOr0 CTOKa cocrasiser 10 Js/cex. kM2, Ha
Gosbligx BBICOTAX noctHras 12—14 nj/cek. kM2 MuHHMaabHble MO-
IyJIU- IO3€MHOI'0 CTOKA COOTBETCTBEHHO COCTABJSIOT 7 Jifcek. KM2 Ha
BBICOTe 2500 M, yBenuumBasich ¢ BhicoTOH n0 8—9 a/cex. km2. C mo-
HHUKEHHEeM BBICOTHHIX oTMeTOK no 2200—2000 M cpenHeromoBbie
MOAYAH NMOA3EMHOro CTOKa MajfaroT Ao 6 Ji/cex. KM%, MuHUMa bHblE —
COOTBETCTBEHHO J10 4 Ji/cek. xm2,

B npenemax Ilckemckoro u ¥YraMmckoro xpe6Gros (pp. Ilckewm,
Yram, Kok-Cy u ap.), pacnosno:KeHHbIX Ha ceBepe 3anamHoro TsHb-
IHanss 1 OTKPHITHIX HJIA BHEIIHMX BO3LYIUHBIX MAacCC, TPHXOASIIHX
‘C samaja, IPH CpPeRHHX B3BellIeHHLIX BHICOTAaX BomocGopor 2500—
3000 M, rozoBele MOAYJH MOA3EMHOrO CTOKA COCTABJIAIOT B CPelHEM
8 jcex., KM?, MUHHMAaJIbHblE — 6 JI/ceK. KM2.
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IloBpineHHOE 3HAueHHEe NOA3EMHOIO CTOKA HaGMpaercs tTakke
na nepupepHAHBIX, OTKPHITEIX BJIATOHOCHBIM MaccaM, XpeGTax Apy-
I'UX OpPUeHTaLHH.

Cenepunle ckaoHbl Tanacckoro n Kuprusckoro Asartay xapakre-
pHU3YIOTCS CPEAHErONOBEIMH MOILYASIMHE HOA3€MHOr0 cTOKa 6 j1/cex. xm2
na Belcore 3000 M (MHHEMaJbHBIH MONYJIb ITOA3EMHOr0 CTOKA
4 j/cex. KM?), yMeHblIasich Ha BbicoTe 2500 M 10 4 si/cek. kM2 (MH-
HUMAJbHBIA . MOIYAb 3 s/cek. kM?) Ha Kuprusckom Asatay u 10
2 afcex. kM2 (MHHHMAaJBHBL MOAYAb 1 Ji/cek. KM2) Ha TOH e BBICOTE
Ha ceBepHOM ckJoHe TaJjacckoro Ajaray, YacTHUHO NIPUKPBITOM
¢ ceBepa Kupruszckum xpe6Tom.

Vs ceBepHBIX CKJIOHOB HAHOOJBIINMH MOJYJSIMH TOA3EMHOIC
CTOKa oTJnYaercss 3auauiickufi Ajaray B e€ro 3amagHOR 4acTH, Iie
o He mpukpeT JIxynrapckum Ajaray. 3HaUMTENIbHOE KOJHYECTBO
ocankos (800—1000 mm) ¥ Xopolune ycJIOBUST UHPUABTpAUUE (6OJb-
10 KOJHYECTBO OGJIOMOUHOrO MaTephalna), KOTOpble MOATBEpXKaa-
Iorcad  OoabliuM  KO2(pGhUIMEHTOM MNOJA3eMHOIO NHUTAHUS 3leCh
(>50%), OGBACHSIOT BEJIHYHMHY CPEIHErOJOBOrO MOIYJAd TOA3EM-
Horo croka 10 Ji/cek. kM? Ha cpefHeB3BeleHHOH BhcoTe 3000 m:
MunuMaJabHbIH MOAYJb NOA3€MHOTO CTOKa 3jech 8 ja/cek. kM2 B Bo-
cTouHOi yactm 3aunumfickoro AsaTay, saTeseHHOW J{KyHrapckum
Anaray, riie KOJM4eCTBO OCAaZKOB Pe3Ko yMeHbllaercsi Ao 200 M,
MOJYJIb MOJ3EMHOTO CTOKA CHHKAETCs 70 3 Ji/cer. KM? (MI/IHI/IMaJIb-
HEIT MORYJAb-— [0 2 Jji/cex. kM2). MeHBUIUMH BeJUYHHAMH MOJ3eM-
HOTO CTOK4 XapaKkTepH3yIOTCsl BHYTPeHHHe paI/IOHbI rOPHOH YacTH
MeraperuoHa.

Cepepublit cxyon T'mccapekoro xpe6ta u 4acTh 3epaBIIAHCKOTO,
npurpuiTas clora I'uccapckum xpebrom, noayyator He 6ogpire 800— -
900 MM 0CajiKoB; 3/lech CPEAHErOJOBOH MOAYJL NOA3EMHOTO CTOKA
Ha Bblicote 3000—3500 M He npeBbiimaer 5—6 J/cexk. KM%, a MHHH-
MaJBHBIH MOLYJIb — 3—4 Js1/cex. KM2.

3areHeHHble OT OCAIKOB BOCTOYHAH YacThb CEBEPHOTO CKJOHA
Anafickoro xpefTa u oro-samafHele orporn Pepranckoro xpefra
(ray6okue poaunsl pek Tap, Kyp6auw, Ak6ypa, Mcdaiipam) mosay-
yaioT He Gosee 500—H50 MM ocagkoB B rol, 4TO 0OYCJIOBJMBAET
3[€Ch- CPEeIHEr0J0BEle BEJHUHHB  MOJYJS IOJ3EMHOIO CTOKa IiO-
pagka 4 j/cek.kM®> (MUHEMajbHEIE MOJY/IH 3 J/CeK.KM?).

CeBepHblfl ckjion TypkecraHckoro xpefra, nojyuamoumui He 6o-
snee 400—500 MM 0cafKOB B rofl, XapakKTepHuayercs CPeSHeroJOBBIMU
MOZY/ISIMH TOJI3€MHOIO CTOKA, He mpeBbimanmuMi 3,0 J1/cek. KM? Ha
Bhicotax nopsiaka 3000° m (munuManbuble 2 Jj/cek. kM?). Takue xe
BEJHUHHBl TIOA3EMHOT0 CTOKa HMEIOT MECTO Ha TepPpPHUTODHH, 3aHHU-
MaeMo#l TPYAHOLOCTYIMHBIMH [JIsT BJAroHOCHBIX Macc Kypamunckum
u wacTbio HaTkajabckoro xpebraMu. Baccefinsl Boapmoro u MaJjoro
Hapuina u BepxoBbs Yy XapakTepH3yIOTCH BEeJHYHHOHR MOA3€MHOrO
cToKa Ha Bbicotax 3000—3500 m 3—3,5 n/cek. KM? IpH 3HAUYEHUAX
ocaaxos nopsiaka 400-—450 Mm.
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Mo/lym: II0J3eMHOI0 CTOKAa B 3anafHoi uyacrtu OacceiiHa o3. Me-
cHik-Kyab usmensiercs ot 2 Ja/cek. kM2 Ha Boicote 2500 M J0
- 5 J/cek. kM2 Ha Bbicote 3500 M. B BOCTOUHO! 3Ke uyacTH GacceiiHa
MOZYJb [OJ3€MHOTO CTOKA YBEJHUYMBAETCS 10 b Ji/cer. kM2 Ha BBICOTE
2500 M u 8 nfcek. xM? Ha BuicoTe 3500 M. 10 00BACHAETCH TOBH-
UIeHHBIM KOJHYECTBOM BRIMAJAIOIHUX 3Jech 0cankos - (mo 900—
1000 mm) BcreacTBHe oGOTalleHHs BO3AYIUHBIX 'Macc BJArod mpu
' IIPOABHIKEHHMH HaJ NMOBepXHOCTbIO 03. Mccrk-Kynp mpu obule#t 67a-
TONPUATHOH OpHEHTAUWH 5TOH TeppPHTOPHH.

Husxkoropueifi xpeber Kaparay, noaydaromuit 2ocTatoudo 60Jb-
woe KoJauuectBo ocankoB (ot 400 mo 800 MM), HeCMOTps Ha 3HAUH-
TeTbLHOE Ucnapenue (3a rop 6odee 300 mm), B cuay GJaronpUaTHBX
THAPOTEOJNOrMYECKUX YCIOBHY  XapakTepH3YeTCs [OBOJBHO BHICO-
KHMH [JIs 5THX PA{OHOB MOAYJSMH IIOA3eMHOTO CTOKA4 HA CpPAaBHHU-
TEJLHO HH3KAX OTMeTKax MecTHocTH (Ha Boicote 1500 M —
3 n/cek. kM, 1000 M — 2 71/cek. km?). :

JixkyHrapckuil AJiaTay OTJIMYaeTCs 3HAYHTEJIHHBIMH MOLYJSIMH
MOA3EMHOTO CTOKa — OT 4 - Jji/cek. kM? Ha BhicoTe 1500 M 10
9,0 Jsi/cex. km? Ha BhicoTe 3000 M NmpH KOJHYECTBE OCAZKOB, HE npe-
BuiuaionieM 1200 mm.

Pasnuunble 1O CTENEeHH YBJAAXKHEHHS CEBepO-BOCTOUHBIH (600—
900 MM 3a rox) u foro-samagsbifi (300—400 mM) ckionbl TapGara-
Tasl XapakTepU3yIOTCsd COOTBETCTBEHHO MOLYJSIMU MOA3eMHOr0 CTOKA
Ha BBIcoTax 1800—2000 m 4 u 1 Ji/cek. kM® (MUHEMAaJbLHBIE MORYIbL
NOoAO3€eMHOIo CTOKa Ha CeBepPO-BOCTOYHOM CKJIOHE cocraBJagaer
0,5 n1/cek. kM2, Ha 10TO-3anagHOM 2 J/cek. KM?).

3HayuTeabHas YacTh TOPHOH TEPPUTOPUM MerapersoHa xapakre-
pHU3yeTcsi BeJIMUMHAMH JOJM MOI3€MHOTO CTOKA B OGIIEM DPEYHOM
30—40% - (roproe o6pamsenue OepraHckol KOMHHBI ¥ GOJbINAsE
vyacTb BryrperHero Tsaur-lllans). MeHpminMu 3HaueHUsiMi Ko3ddu-
yueHTa nopsemHoro nuranus (20—309%) xapakrepusylTcs claeLyo-
wye paloHbl: HauboJiee BLICOKOTODHBIM ¢ o6uJueMm JseqHUKOB Gac-
cefiH p. Capbl:Kas; CHJAbHO pacujeHeHHBle pafioHsl [Hccapcxoro,
Sepasmanckoro xpeGtos, Gacceiin p. Aurpesa; TapGararait u- cio-
JKEHHOe B OCHOBHOM CJaGOBONOOGUILHBIMKM TVIMHUCTHIMHE MOPOAAMU
npenroproe obpamsenue HOxHO-TalKUKCKOH JeNpeccuH.

TloBeillendble 3HAYeHHsT KO3(QGhUUMEHTA IOA3EeMHOr0 I[HTAHHS
(40—50 1 >50% ) mpuypoueHsl K TEPPUTOPHH CeBepHOH uactu BHy-
tpentdero Tsiup-lans (xpe6rei Kuprusckuit, 3aumuiickuii, Kynrei-
Anaray), a TakXKe 4aCTHYHO pPAaclpOCTPAHSIOTCS HA XpeOThl Asaif-’
ckull, Typkecranckufi u JlxyHrapckuii Anaray B npelnejax Teppu-
TODHUH, CJIOKEHHOH XOpOWO (HUIBTPYIOIIMME NOPOLAMH. '

B npepenax MerapersoHa IHPOKOe pACIPOCTPAHEHHE MMEIOT
KOHyca BBIHOCA, B TepuepHHHBEIX YacTsXx KOTOPHX Kos(h@puuueHTt
MOJ3€MHOT0 NUTAHUS CTAHOBUTCS 3HAUHTeNbHO =50%. 3mech BeTpe-
YalOTCs PeKH IPeHMYLIeCTBEHHO mnoxzemuoro mnuraxus (Kapacy,
JI3KUHbI- -Hapesu 1. A.). o
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B pafioHax MeXTOPDHLIX BHOAJWH W [OHMXKEHHH, 34IlOJHEHHBIX
AJTIOBHANLHBIME  OTJIOXKEHUSIMH, (OPMHUpPOBAHNE IOA3EMHEIX BOJ
MPOHUCXOLUT 3a cueT GOJIBIIHX TIOTePb Ha HHOUIBTPALHIO U3 NOCTO-
SIHHBIX W BPEMEHHBIX IIOBEPXHOCTHBIX BOJOTOKOB, aTMOC(epHBIX
OCaJIKOB M IPUTOKA IOA3EMHEIX BOJ, W3 Apyrux pahoHos. O6paszo-
BaHHBHle TAKUM 006pa3oM 3anachl MNOA3EMHEIX BOJ DACXONVIOTCH Ha
NuTaHHE TeX Ke BOJOTOKOB Ha y4acTKaX, Tle OHH SBJSIOTCA Jpe-
Hamu. TakuM o6pasom, 31ech UMeeT MeCTO TPYHTOBOE PeryJinpoBa-
HHe CTOKa, T. e. ero Iepepacipefesenue 0o jgiauHe peku (pp. Hapwn,
Kapa-Jlapbs u 1p.). Pasrpyska nofgseMublx BoJ IIPOHCXOIHUT TaKXKe
3a CueT BBHIXOJOB HX Ha MOBEPXHOCTh B BHJE POJHHMKOB U 0OpasoBa-
HHA 3a60JI0UeHHBIX YUaCTKOB. ’

Ilpu paccMoTpeHWH paclpefeseHust NMON3eMHOr0 CTOKa MO Tep-
PUTOPHH B 1eJIOM HeOOXOAMMO OTMETHTh yMeHbIIeHHe N10J3eMHOr0
CTOKa OT BHEINHUX NepH(depUilHBX. XpeOTOB K BHYTPEHHHM 30HAM
TopHBEIX ofJiacTel, 4To corjacyercss B OOHIMX Yeprax C pacrnpeese-
HHeM II0 TEPPUTOPHH TOLOBEIX CYMM OC3aAKOB. B IeJIOM B Ipepenax
MeraperioHa HaOJOLAeTCsl TEHAEHLHS K YMEHbIIeHHUIO MOJ(3eMHOTO
CTOKA C 3amaja Ha |oro-BOCTOK,

B 3ak/oueHne peruoHanbHON XapaKTEPHUCTHKH IOA3€MHOro ITH-
TaHus pek Ha tepputopun Coserckoro Cowosa NpHBELEHBI JAaHHBIE
O TIOf3eMHOH K IIOBEPXHOCTHOH COCTaBJISIOIINX PEYHOro CTOKAa OC-
HOBHBIX peK cTpansl (Tabsa. 19). v

Pasgesnenue o6Iiero peyHoro CToKa Ha COCTABJSIOUIVe IPOH3Be-
JIeHO Ha OCHOBe pacyeTa [OJ3eMHOFO CTOKA B PEKH METOJOM TeHe-
THYECKOrO pacuseHeHus ruaporpada (JaHHBle HAJsT COCTABJEHHS
xapt nopsemuoro croka CCCP B macmrabe 1:2500000, noayyen-
Hble B coBMecTHHIX ucciaenopanusix I'I'M, MI'V u BCETUHIEO).

Jaa peuHplx OGacceliHOB, IJIOLU[aAb KOTOPHEIX NpeBblmaer 50—
70 teic. KM?, omnpeleneHue MOA3eMHOH cocTaBagionlefl NPoOU3BeNeHO
CyMMHpPOBaHHeM 00beMOB NOL3eMHOTO CTOKa, MOCTYNAIOIINX B PeKH.
Jlyisi 6acceldHOB, He BKJIIOUGHHBLIX B pAacCyeThl IIpPH pacujieHeHHH THU-
aporpados, o6beM NOJA3eMHOI0 CTOKa OIpelesieH IO KapTam -Mac-
mraba 1:2 500 000.

’ Oas kpynabix pek Coerckoro Corwsa (/s OTHENbHBIX CTBO-
poB ¢ muomaneio BojocGopa Gosee 50 Teic. KM2) B INPUJIOKEHUH
JlaHbl HOpMAa MOJ3EMHOrO CTOKA (B MOAYJAX, Ji/CeK. KM?), KO3(pPu-
UHEHT nof3eMHoro nuraHus pexu (B %) u mopzemuoro croka (B %)
B ee GaccefiHe. DTU JaHHbLIE CJEAYeT PACCMaTPHBATh KaK COCTAaBHYIO
yacte nyb6aukyeMblx ['mapomerciayxk06ofi «OCHOBHEIX THAPOJOTHYE-
CKHX XapaKTE€pUCTHK>.

.



3AKJIIOYEHME

PdccmorpeHne npobeMbl NOA3eMHOI0 NTHTAHUSI PEK TTOKA3BIBAET,
4TO ee pellleHHe [NOJKHO MATH IO IBYM OCHOBHEIM HAallpaBJIEHHSIM.

[TepBoe M3 HEX 3akJIoYaercss B HauboJiee NOJHOM H3YYEHHH THI-
POTeO/IOTHTECKOl CYIHOCTH MPOLECca B3aHMOCBABH MY IOJ3eM-
HBIMH BOJAMH M pEKOHl W HaNpPaBJeHO Ha BEIABJEHHE OCOGeHHOCTel
(POpMUPOBAHHA TIOJ3€MHOTO CTOKA B pPeYHOM fHaccefiHe ¢ yueToM 06-
[IEro pexUMa MON3EMHBIX BOJ, THAPOLHHAMHUECKHX YCJIOBHH IIO-
CTYNJIEHHSI UX K THAporpadHueCcKON CeTH W HEeNOCPEeACTBEHHOro BO-
noo6MeHa MeXIy BOJOHOCHBIMU IJACTAMH M PeKoil. B oCcHOBe Takux
HCCAENOBAHUE JOJIKHEL JIeXKaTh [OJEBble HabMIOIEHHs 3a IpOolec-
COM CTOKa TOA3eMHBIX BOJ B KOHKDETHHIX pEUHHIX GaccedHax, C Hc-
TOJIb30BAHHUEM THAPOTe0JOrHUeCKHX U THAPOAMHAMUUYECKUX METOJ0B
apanu3a 1 06061eHys TOMYIEHHOTO MaTeprala.

W3-3a 3HAuuTeNLHOH C/I0XKHOCTH OpPTaHU3AIUH THAPOTEOJNOTH-
yeCKHX HalGMIoleHui, CBA3aHHOR B MEPBYI0 OUYepelb C TPYAOEMKUMH
paboTaMu IO 3ajoXKeHHI0O HabJMiOgaTeNbHBIX CKBaXKHH U ompefene-
HHEM OCHOBHBIX TI'i[POT€OJOTHUECKHX NapaMeTpoB [Jsl pacueTa BeJu-
YHH [OJ3eMHOTI'O CTOKa, 3T¥ HaGJIONeHHA MOXKHO HPOBOXHTDL JHIUbL
B OrpaHuYeHHOM 06beMe. CIIOKHOCTb H MHOTOOOpa3ue B3aHMOCBS3EH
pex ¢-MOJ3eMHLIMH BOZAMH B PasJHYHBIX (U3HKO-reorpadHyecKux
VCJIOBHAX HA TEPPHTOPHM HaIleH cTpaHLl Haxe Npu rpyboil cxema-
TH3ALHH 3TOTO Ipolecca He MO3BOJSET Ha OCHOBE TOJBKO TaKUX HC-
CNAeNOBaHHH NOJYUYHTb PErHOHAJbHBIE KOJMYECTBEHHBIE XapaKTepH-
CTHKH MOJA3eMHOTO CTOKa B PEKH JJsl LeJblX peyHBIX GaccefHOB.
Orciona BO3HMKaeT HeOOXOJHMMOCTb OpPraHH3alldy THJPOreoJormye-
CKUX HaOMIOfeHui AMd H3yUeHHd NMOA3E€MHOrO CTOKa B DEKH JHIb
Ha OTHAeJbHBIX NYHKTAX peyHbIX OacCeHfHOB /s KOJHUECTBEHHOM
OLIEHKH OCHOBHHIX 3aKOHOMEPHOCTEH IIOJ3€MHOr0 CTOKAa B PeKH, IJs
THIA TOA3EMHOTO NIHTAHHA DEK Ha KIIOYeBHIX, HamboJjee xapakTep-
HBIX - y9acTkax. [Ins pacrnpocTpaHeHusi INOJYYEHHBIX 3aKOHOMEpPHO-
creil Ha Bech uayudeMblll GacceifH GoJiblOe 3HAYEHHE HUMEIOT PEru-
OHaJibHBle OCOGHIEHHS I'e0JOTHYECKOI'0 H THAPOTe0JOrHYECKOro Ma-
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Tepuaja, NO3BOJAIOUIME MOJYYMTh KAUeCTBEHHYIO XapaKTepUCTHKY
pexRuMa NMOJA3eMHBIX BOJ H B3aHMOCBSI3H HX C PEKaMH.

Bropoe HampaB/jieHHe B HCC/AeLOBAHHAX IOA3EMHOTO MHTAHHSA
pPeK CBA3aHO C H3YyYeHHEM THIPOJOTHUECKOH CYIMHOCTH 3TOTO MPO-
mecca.

CopepxaHue THAPONOTHYECKHX UCCIENOBAHHH MOA3E€MHOTIO IHTA-
HHSI peK ONpejesdaercs, ¢ OLHOH CTOPOHBI, HEOGXOAUMOCTLIO yyera
BJIMSIHHUSI DEKM Ha peXHM MOJ3eMHOTO CTOKa B IePHOJ IOJOBOILbS
W TABOJKOB, KOTZa B YCJOBHSX THIPABJIHYECKOH CBS3H DEUHBIX H
MOJA3eMHBIX BOJ 3TO BJHSIHME ONpefensieT 3aKOHOMEPHOCTH MOCTY-
IJIeHHsI B PeKy noi3eMuBX BoAd. C Apyrofl CTOPOHRBI, THAPOJIOTHUE-
CKHe JaHHble MO3BOJSIOT OCBENIaTh NEPUOJ MeXKeHM, KOrga NHTaHHe
peKH MOYTH IOJHOCTbIO (YOPMHPYETCSl NMOJ3EMHEIM. CTOKOM, H Ollpe-
JeJSATh TOYHBIE KOJUYECTBEHHbBIE XAPAKTEDHUCTHKH BCErO MOM3EMHOI0
CTOKA, MOCTYMAIOIIEr0 B I'HIPOrpadgpuIecKylo CeTb CO BCEro PEUHOro
6acceiina.

IupposiorHyeckie HUCCAeLOBAHHS MOJKHB OCHOBLIBATHLCA Ha I10-
JIeBbIX HAGJIIOJEHUSAX B €IMHOM KOMIJeKce C HaTYPHEIMH THADPOTeo-
JJOTHUYECKHUMH HCCJAeJOBAHUAMU MIE€PBOro HalpaBJeHHs, a TakKXe Ha
[IAPOKOM PETHOHAJbHOM O0O0OIIeHNH MMEMIHUXCA THAPOJOTHYECKHX
IaHHHIX O CTOKE PEeK W BOAHOM peXMMe peuHblXx §acceHHOB.

IlpsiMple THAPOJIOrUYeCKHEe OIpefesleHHs] BeJIHYMH II0A3€MHOrO
CTOKa B PEKH, MOJyYeHHEIe B MeXKeHHble NMepHOIbl, TpaHCHopMHpPY-
I0TCH Ha OCHOBE YCTAHOBJEHHBIX B THJIPOre0JOTMYeCKHX HCCJeL0Ba-
HHSIX 32KOHOMepHOCTeH JMHAMMKM IOA3€MHOTO NHTAHHS PEeK B KO-
JHYeCTBeHHBIE PETHOHAJNbHBIE XapaKTEPHCTHKH aOCONIOTHHIX BeJH-
YHUH NOJ3EMHOTO CTOKa 3a Ji0OO0i Mepuol M 3a TOL B LEJOM.

OpHOBpeMeHHO C TMJAPOJIOTHYECKUMH M THIPOTreoJOTHIeCKHMH
acnekTaMy npobJeMbl NOL3€MHOTO MUTAHUSA peK AJs Gosee TOJHOTO
ee pelleHHs] HMEIOT 3HAueHHe HCC/IeOBAHUS BOLHOIO DeXHMa II0YB,
KOTOPEI# B COBETCKOH NTOYBEHHOH T'MIPOJIOTHH pPaccMaTpHUBaeTcsl Kak
oTpajkeHHe CJAO¥KHOTO Ipolecca TpaHchopMaluu. BJaru arMmocdep-
HEIX OCaJKOB B BOJBI IOBEDXHOCTHOTO H IIOA3€MHOTO CTOKA. :

YKa3aHHBIE OCHOBHBIE HafpaBJeHHs] B MCCAEJOBAHUSIX INOA3EM-
HOrO NHTAHWS DPEeK TapMOHHUYECKH COYeTAITCH B KOMIJIEKCHOM TH-
IpOJIOTO-THAPOTeONOTHIECKOM METOJEe HM3YyUeHHs W OUEHKH MOA3eM-
HOTO CTOKa, OCHOBHBIE IIOJIOXKEeHHsI KOTOPOTO- aBTOP. CTPEMUJICS pac-
CMOTpeTh B HACTOSILEH KHHUTeE.

B03MOXHOCTH IIHPOKOI'0 HCIONb30BAHNS JAHHBIX O PEUHOM CTOKE
IJIs1 OLEHKH IIOJ3eMHOT0 CTOKA 30HBl HHTEHCHBHOTO BOAOOOMeHa,
HauboJee MOJHO NOKa3aHHEE B paboTax IO COCTABJAEHHIO KapT NOJ-
3emHoro croka Coserckoro Coi03a, OTKPBIBAIOT NE€PCIEKTHBH 1aJb-
HeHlero pasBUTHS HCCJAENOBAHUI IOA3€MHOrO NHTAHHS pEK.

Meron reneruyeckoro pacufeHeHuss rupporpada pekw, Jexa-
IIUA B OCHOBe KOJHYECTBEHHOH OLEHKH €CTeCTBEHHBIX pecypcoB
I0J3eMHEIX BOJ OCHOBHBIX BOJOHOCHBIX TODH30HTOB JJIsl COCTABJEHHUS
YKa3aHHBIX KapT, TpeGyeT INafbHEHIIETO pPa3BUTHS M YTOUHEHMS.
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B nepByio ouepelb  5TO OTHOCHTCH K YYETY CEe30HHOTO NOA3EMHOTO
IUTAHWS PeK W BO3MOXKHOH ACHHXPOHHOCTH (POPMHPOBAHHUS OCHOB-
HBIX COCTaBJIAIOIIMX PEYHOrO CTOKa B. peajibHEIX 6accefiHax BHIe
pacyeTHHIX 3aMBIKAIOLIHX CTBOPOB.

B c/oXKHBIX THAPOTEOJOTHUECKUX YCJOBHAX, B OCOGEHHOCTH JJISI
foJbIIMX peuHBIX GaccefiHOB M B TOPHBEIX YCJOBHAX, HEOOXOAUMO
paccMoTperh BO3MOXKHBIE H3MEHEHHsS THIIOB IOJA3€MHOIO IIMTaHUS
Ha NPHUTOKAX pas3IMyHOro Nopsiika U OOBEKTHBHO OLEHHTH IeHeTHUe-
CKHe YCJIOBHA (POPMHPOBAHHA NOA3EMHOTO. CTOKA Ha BCEX Y4acCTKax
H3ydaemoro Bopoctopa.

B 1o ke Bpems NpY H3YYCHKH NOJ3eMHOTO NUTAHUA PEK B yCJIO-
BUSX THAPABJHYECKOH CBA3M MX C MOA3EMHBIMH BOJaMU Tpebyercs
ZanbHellllee yTOYHeHHe CTeNeHH pAa3BHTHS IpouleccoB OeperoBoro
peryaupoOBaHUs PEYHOrO CTOKA B PA3JUYHBIX MPHUPOAHBIX YCAOBHAX
KOHKpDETHEIX peuHbIXx GaccefHOB, Kak OJHOTO W3 BaxHeAmMux (ak-
TOPOB, ONpefeNsIONX AMHAMHUKY HOA3eMHOTO MUTAHHMA PEKH.

IlpakTudeckass HeoGXOAMMOCTh HCIIOJL30BAHHMS JAHHBIX © IOA-
3eMHOM CTOKE B CAMOM LIHPOKOM IIJIaHe IJIS peLIeHHS MHOTHX BO-
IIPOCOB THAPOJIOTHY, THAPOTEOJIOTHH U CMeXHhIX ofJjacTell 06ycJoB-
JIMBaeTr AalbHefillee pa3BUTHE HMCCAEAOBAHHH IMOJA3eMHOIO NHTAHMS
pexk. B ocHOBe 3THX HCCAeIOBaHui MOJKHO JeXaTh H3yUeHHe ITOJ-
3eMHOr0 NHUTAHUA peK KAaK OJHOrO U3 3BeHbEB OOIIEro KPyroBopoTa
UPUPOAHBIX BOJ. YcIeX B pelleHHH 3TOH 3aiaun 0OecneuuBaeTcst
JOCTUIKEHHSMH B HCCJAELOBAHUSNX BOLHOTO OaJjiaHca pedHbx Gac-
CeflHOB — B TH/IPOJIOTHH, 3aKOHOMepHOCTeH (OpMHPOBAHHS MOL3EM-
HEIX BOJ -— B TMJPOre0JIOTME M BOZHOTO peXKHMMa IIoYB — B IOYBO-
BeJEeHHH.
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TMOJA3EMHOE NUTAHUE PEK

Orts. penaxrop M. B. Ilonos -
Peniakrop 3. H. Muponerko

Tlepenger xynoxunka B. M. Moepoaosa
'TeXHHq.//fl)enaKTop I. C Hutcoxzae.aa

KoppexTopbr B. C. Henarosa
u B.-A. Muny

Cnrano B HaGop 16/I 1968 r.

Iopnscano K medary 22/IV 1968 r.

Bymara Tan. Ne 1 60X80';s

Tleu. Jg. 18,25. VYu.-usp. Ja. 19,56.

M-12370. Mnneke TJI-162.

Tupax 2000 sx3. 3akas 56. Liena | p. 38 k.

THIPOMETeOPOJOrHuecKoe H3NATeNbCTRO.
Jlenunrpan, B-53, 2-a gunHus, 23

JlenuHrpaiackas tunorpadus Ne 8
TnaBnosurpatnpoma Komurera
no meuatu npH CoBeTe MEHHCTPOB
CCCP

Jlemunrpan, [IpaueuHsit mep., 6





