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Muukuu E. Jl. Bsanmocsa3b MOA3eMHBIX H TOBEPXHOCTHLIX
BOJL H €e SHAYEHHE TIPH (PelleHHH HeKOTODPHIX PHAPOreoJIOTHYECKHX H
BoloOXO3sficTBeHnbX 3amau. M., Crpoituanar, 1973, 103 c. (Axan.
Hayk CCCP. Hu-1 Bonubix npo6iem).

B KHHre oOCBelleHbl Pa3jHuHble YCJAOBHA THAPABIHYECKOH cCBA-
34 IOA3EMHBLIX H NOBepXHOCTHHIX BOJ B 3aBHCHMOCTH OT TIeOJIOTH-
YeCKOro CTPOEHHS peyHBIX MOJHH H peXHMa peK, JaHa THNH3anusd
PEYHLIX AOJHH MO YCJOBHAM B3aHMOCBASH NMON3EMHLIX H NMOBEPXHOCT-
HeIX BoA. [lna wauGosjee XapaKTepHBLIX BLIIJEHHBIX THMOB JOJHH
PACCMOTpPEeHB BOMPOCH OLEHKH NPOH3BOAMTENLHOCTH GeperoBblX Bo-
J103a60pOB MOA3EMHLIX BOA M IPOTHO3a KAuecTBA OTGHpPaeMBIX 3TH-
MH BojosabopaMH BOJ, ¢ Y4eTOM MOATSTHBAHHA NOCJIELHHX H3 PEKH.

ITpn sTOM [aHBl DPEKOMEHZALUHH [0 ONPEIeJeHHI0 pAaCUeTHBIX
napaMeTpoB H M0 METOAHKE MNPOBEACHHS HeOOXONHMBIX NJIs 3ITOro
THAPOTeOJOTHYECKHX M PHAPOJOrHYECKHX HCC/AeLO0BaHHI.

PacoMompetinl  BONPOCH  BAHSHHS HA NOBEPXHOCTHEI CTOK IKCIIY-
aTalHH MOX3EMHLIX BOJX KAK B JOJHHAX PeK, TAK WM HA MeXaypeub-
#X. Pelllenne STHX BONPOCOB 103BOJHT GoJiee 06GOCHOBAHHO COCTaB-
JATh NePCNeKTHBHEIE BOAOXO3sfCTBEHHLe OasaHchl.

Kua#ra mpegrasfauena aas cnenuaaucros, paGotaoiux p obaa-
CTH BOAOCHaGKeHHs, THIAPOreoJOTHH W BOLOXO03ANCTBEHHBIX pacue-

; TOB.
; Ta6a. 10, na. 25.
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BBEALEHHE

XapakTtep M HanpasJeHHOCTb B3AHMOCBA3H MOJ3EMHLIX H MOBEPXHOCTHEIX BOJ
ABJAETCS OJHAM H3 ONpejeisionux (Gakropos NpH pEleHHH HAPOXHOXO3AHCTREH-
HBIX 3a/1a4, CBA3aHHLIX ¢ HCMO/AB30BaHHEM BOIHBIX PECypCOB.

B kumre paccmoTpeHnl [Ba BecbMa BaKHHIX BOIPOCA, PelIeHHE KOTOPBIX He-
BO3MOMKHO 0e3 ydeTa B3aHMoOCBf3H: |) olleHKa SKCIIyaTauHOHHBIX 3amacos TOA-
3eMHBIX BOJ B PEUHHIX AOJHHAX; 2) onpenenenue y-mepﬁa NOBEPXHOCTHOMY CTOKY
B pea JAbTaTe SKCIJIYaTallHH MOJ3eMHBIX BOJ.

epBulfl Bompoc cBA3aH c obecneuyeHHeM KpymIHOTO uempamaoaaufuoro BOLO-
cuaﬁmemm, TaK Kak OleHKa 3KCNJAyaTauHOHHBIX 3anacoB NOJ3eMHHX BOA B pey-
HBIX JIONIMHAX CBOJMTCH, rJaBHblM 0GpasoM, K ONpPEIe]eHHI0 TPOH3BOMUTENLHOCTH
BO03a06OPOB, SKCANJAYATHPYIOULHX aJJIOBHAJBHbIE BOJOHOCHBIE TOPH3OHTH, Takne
B0/103a00PEl COCTAB/IAIOT CBEIIE NMOJOBHHEL BCeX BOA03a00pOB TON3EMHHIX BOL H
XapaKTepH3yloTcsl, KaK IPaBHJO, BEICOKON NPOH3BOAHTEJBHOCTbIO H YCTOHYHBHIM
pexumMoM paborhl. BEICOKas HX TNPOH3BOAHTEJBHOCTb OGBACHAETCHA XOpOLIHMH
(HIbTPALHOHHEIMH CBOACTBAMH aJUIIOBHS, @ YCTOMUHBHEIL pexuMm paboTel obecme-
YHBAETCH THAPABAHYECKOH CBA3bI0 SKCIIVATHPYEMBIX aJJIOBHAJbHBIX BOMLOHOCHBEIX
FOPH30HTOB C MOBEPXHOCTHHIMH BOJOTOKAMH, BCJAENCTBHE Hero NocJaelHHe SBJSIOT-
€Sl HaJIeXHBIM HCTOUYHHKOM BOCIIOJIHEHHS 3amacoB TON3eMHBIX BOJ.

3apaua onpenenenHs ymep6a NoBePXHOCTHOMY CTOKY NpH SKCIAyaTallHH Noa-
3eMHBIX BOJ BO3HHKAET 4Yallle BCEro INPH COCTABJEHHH MEPCNeKTHBHbIX BOLOXO0-
3AMCTBEHHBIX (ajaHCOB KaK 10 OTHAE/BHBIM DErHOHAM, TAK H B LEJOM MO CTPaHe.
B stux Ganamcax 00f3aTeNbHO JOMKHEI Y4HTHIBATBCS SKCIUyaTAUHOHHBE _pecyp-
Cbl nojgsemHbX Boj. HMasecTHo, 4To 3sKkcnsyaTauus NOA3EMHBHIX BOJX, B TOH HJH
HHOHl Mepe THAPABMHYECKH CBA3AHHEIX C [OBEPXHOCTHBIMH BOJAAMH, MPHUBOIHT K
onpejeneHHOMY COKpalleHHI0 DeYHOro H pojaHuHKoBoro croka. CokpamieHHe pac-
X0Ja PEK MOXKET BHISBIBATbLCA MOATATHBAHHEM K BOA03a6GOPHBIM COOPYMEHHAM He-
TMOCPEACTBEHHO PeuHbX BOJ H COKpAllleHeM pacXola BHIKJIHHHBAIOUIHXCA B DEKy
TO3eMHBIX BOJ BCJECTBHE paclpoCTpaHeHHS BJAMAHHA Bojo3abopa Ha MpHIEraio-
une Teppuropui. ITosTomy B BojOXO3siicTBeHHbIX GanancaX, MOMHMO y4eTa B Ka-
YECTBE NPHXOMHOM CTAaThbH IKCINIYaTALHOHHLIX 3aMacOB MOAIEMHBIX BOMA, AOMKHO
YUHTLIBATBCA B KauecTse PAaCXOAHOH CTaTbH COKpallleHHe NOBEPXHOCTHOTO CTOKa,
CBfI3aNHOE ¢ IKCIAYATAUHOHHLIM BOZOOTOOPOM H3 MOA3EMHBIX BOJL.

Taxum oOpasoM, NpH OLEHKe SKXCHAYaTallHOHHBIX 3alacOoB NOA3EMHBIX BOX H
H TmpH OnpeneseHHH yilepGa NOBEPXHOCTHOMY CTOKY, BLI3BAHHOIO IKCINTyaTallHef
NoI3eMHBIX BOJA, HEOOXOJHMO YCTaHOBHTb XapaKTep THIAPABJHUECKOH CBA3H N01-
8€MHBIX H NOBEPXHOCTHRIX BOIL.

Jlns oGocHOBaHHOTO CyXKAeHHA OO YCJAOBHSAX 3TOH B3aHMOCBA3H GoJblIOE 3HA-
UeHHEe HMEeT Hayuenue THAPOTEOJOTHYECKHX YCJAOBHH PEYHBLIX JOJHH H DeKHMA
CTOKAa CaMoro NOBEPXHOCTHONO BOLOHCTOUHHKA.

Cmpporeonornueckne ycJoBHA BeeH AOJHHB B Ile/0M MOTYT GHTH pasHooGpas-
HeIMH. BecbMa H3MeHUHBH (DHJBTPALMOHHHE CBOHCTBA DYC/JAOBHIX OTJIOMKEHHH H
OTVIOXEHHIl pPASJHYHLIX Teppac B MOJHHE, a TAK¥Ke COOTHOLIEHHA 3THX OTJIOMEHHI
C OCHOBHBIM SKCIJIYaTHPYEMBIM I'OPH3OHTOM H C KOPEHHHIMH NOpoaaMH B 00pTax
H AHe AoaHHB. Pasiuuueiy fBJASeTcH NOJOKEHHe pyeiia Mo OTHOWEHHIO K OCH
CHMMETPHH IOJHHB H 1O OTHOWEHHIO K TPaHAlAM aJTioBHaJbHOTO BOZOHOCHOrO
TOPH30HTA.

Pexcum crToka onpejessieT BO3MOMHbIE H3MEHEHHA B XADaKTepe TruHIpaBiHye-
CKO#l CBSI3H NMOA3EMHBIX W NOBEPXHOCTHBIX BOA BO Bpemenn. Hampumep, B mex-
NaBOAKOBLIT MEPHOJ 3Ta CBs3b HMEET MecTo JHIlb B Npejesax pycaa, a B NaBo-
AOK MPOHCXOAHT 3aTONJEHHe noiiMbl B Habaiolaercs YCHJACHHOe NHTAHHE NOd3eM-
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HBIX Boj Ha GoJblOR naomaan., Moxer oka3daTbed, YTO M 03 3aTOMJAEHHA MOMNMBI
paciiHpesHe pycia 3a cyeT HOoABbeMa YPOBHSA BOJM B DEKE NPHBEAET K JHAUHTEJb-
HOMY yBeauueHmio (HAbTPAalHH H3 pycaa, ocobeHHOo Ha NepudepHUECKHX 3aauBa-
eMHIX yYacTKaxX, rie (UIbTpauHOHHbIE CBOMICTBA PYCNOBHIX OTJIONEHHH BCJeNCTBHE
MeHbIllell MX 3aK0JLMATHPOBAHHOCTH 3HAUMTeNbHO Bhule. Berpeualores TaxKe
CaydaH, KOTJla Ha peke ONpeje/ieHHYIO uacThb rofla CTOK BooOme OTCYTCTBYeT (pe-

Ka nepechiXaeT HJAH NpoMep3aeT) HJH pacxof PeKH 3HAUHTENbHO HHiKe TPOH3BO-
AHTENbHOCTH Bono3aGopa.

[Ipusenennsie Boime coOOpaXeHHds H  OMpPeNeNHAH CTPYKTYPY HACTOAMLEH
kuurd, B raasax I u II paccmoTpennl ofmue BOMpPOCH (peKHM CTOKa peK, Xa-
PaxkTep H HaNpAaBJIEHHOCTb THAPABIMYECKOH CBA3H MON3EMHHX H TNOBEPXHOCTHHIX
BOJI, T@OJIOTHIECKOE CTPOEHHE M THAPOTeoJOrHYECKHE YCAOBHA DEUHBIX JOJHH).
B raasax III u IV ocpemensl BOMPOCH OLEHKH NPOH3BOAHTENBHOCTH BO03a50-
POB B NOAHHAX DeK H ONpeJeJeHbl BEJHYHHB COKDAIIEHHA DeYHOro H PONHHKO-
BOTO CTOKA MpH 3KCnayaTalun noiseMiunx BoA. B raasax V m VI npepnaraercs
MeTONHKA MpOBeJeHHs HCCASNOBAHHA NJA W3YYEHHA THAPOTEOJOTHUECKHX YCJo-
BHit PEYHHIX ZOJAHH, a TakXe MeTOAHKAa o6paGOTKH Pe3yabTaToOB STHX HccaedoBa-
HHH 119 ONpejeneHus OCHOBHHIX PACYETHHIX MapaMeTpos.

B cocTaBieHHH KHHrH npHHEMaaH yuactie takwke H, C. 3ekuep (ra. ) u
B. ®. Kapyauna (#exoropsie pasaens ra. II).

IF'nmasa l. PEXXUM PEK H HANIPABJIEHHOCTb
TUAPABJIHYECKOHW CBSA3HW NMOIA3EMHbBIX
W NNOBEPXHOCTHBIX BOJA

HanGonee ycroiiunBas 4acTb PedyHOro CTOKa, OGecmeyHBarOMIad
rapanTHpOBaHHBIN pacXof [eKH, CBA3aHa C €ro INoA3eMHOH cocTap-
Jsioniefi, T. e. ¢ NOJA3eMHBIM CTOKOM B PeKH.

Hoasi mofseMHOii coCTaB/siomeil oT 06Uero peyHoro CToxa
(Tak HaswiBaeMblli KO(OHUINEHT MO/I3eMHOTO MHTaHHA PeK) MO0 Tep-
puropin CCCP uamensieTcs B 3HauHTeNbHEIX Npexenax. [lpum stowu
OCHOBHBIMH (aKTopaMmiy, BIMSIOIIHMH HA pacnpocTpaHeHHe 3Toi
BeJMUHHBl 110 TEPPUTOPUH, ABJAIOTCA peabed ® rHApoOreo/orHuec-
Kne ycioBus. Ha tepputopun eBponeiickoit uacty CCCP B Gacceii-
He ceBepHBIX Mopefi kK03G@HIHEHTH TOX3eMHOTO INHTAHHA pPeK H3-
Mensaworca B ocHoBHoMm ot 10 1o 309%. Takoe cpaBHHMTEJBHO HE3HA-
YHTEJbHOE yyacTHe MOA3EMHBIX BOJ B pPeYHOM CTOKe 0GYC/I0BIEHD
Ma/joil pacy/JeHeHHOCTHI0 pedbeda, OJaTONPHATHRIMH YCAOBHAMHE
006pa3oBaHHA TOBEPXHOCTHOTO CTOKA H HeBGOJBIIOH MOINHOCTHIO 30-
Hbl HHTEHCHBHOro BomooOMeHa. B menTpaabHHIX paiionax eBpomeii-
ckoit wactu Coserckoro Cotosa Gaarogapsi OTHOCHTENBHO BHICOKOf
pacuieHeHHOCTH pedbeda M YyYaCTHIO B NHTAHHH PeK MOCTATOMHD
BO/1000MAbHBIX HersyOOKO 3ajieraloiiux BOJOHOCHEIX TODH3OHTOR
JoJifi MOA3EeMHOro ¢Toka OT obinero peunoro Bo3pactaer a0 40—
50%. IOxHee crenenb yuacTus mojseMHBX BOA B (OpPMHPOBaHHH
peuHoro croka ymensmnaerca a0 10—20%. Hamuune xapcra, xax
TPaBHIo, NPUBOAHUT K YBEJAHUEHHIO J0JH MOA3CMHOTO CTOKAa OT 06-
LIero peyHoro Mo cpaBHEHHIO C ee (hOHOBEIMM 3HAYEHHAMH.
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B nenom ana momseMHOro CTOKa XapakTepHa SHAYHTE]LHO
MEeHbIlagd H3MEHYHBOCTb IO CPAaBHEHHIO C IIOBEPXHOCTHHIM CTOKOM.

BuyTpuromoBoe pacnpejejeHHe ¥ pPeXHM TOJ3EMHOTO CTOKa
3aBHCAT, rMIaBHEIM 00pasoM, OT XapaKTepa THApaBJHYECKOH CBA3N
PEKH H APEeHHPYEMBIX BOJLOHOCHEIX POPH3OHTOB.

B. . Kyneanu [26; 27] suimeasier caexyoume HaunbGodee pac-
[NpocTpaHeHHble CXeMbl B3aHMOCBS3H DeYHLIX H TOASEMHBIX BOIX:

1) BOMOHOCHBIE TOPH3OHTHI HE HMEIOT THIPABIHYECKOH CBAIH
C peKxoi;

2) BOJOHOCHBIE FOPH30HTHI HMEIOT MOCTOSIHHYIO THAPaBJAHYECKYIO
CBfI3b C PEKOI;

3)- BONLOHOCHbIE TOPH30HTHI HMEIOT TNePHOJHUYECKYI THIpaBiH-
YecKylo CBf3b ¢ pekoi (puc. 1).

BonoHocHble ropHsOHTHI, He HMeEIOLIHE THIPaBJHYECKOH CBS3H
¢ pexoii, obaanaior pexxuMoM # (pasamMu croKa, GIMSKHMH K IIO-
BEPXHOCTHOMY CTOKY, OTIH4afichb JIMIUb TE€M, YTO HHK NOA3EMHOTO
CTOKA HacTynaeT HecKOJbKO TO3)Ke M BhIpaxKeH MeHee pe3Ko, ueM
NHK MOBEPXHOCTHOrO CToKa. B 3TOM cayyae BOJOHOCHBIE TODH3OHTH
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Puc. 1. CxeMB THAPABAHYECKOHR CBASH TOA3EMHBIX H ' MOBEPXHOCTHAIX
BoA |(mo B. H. Kynenuny)

| — BOAOROCHBIE MNOPOAM; 2 — BORXOYNODHBIE TNOPOABI; 8 — MOBEPXHOCTHHIH  CTOK;

4 — rpYHTOBHIl CTOK H3 BOAOHOCHMIX TFOPHSOHTOB, THAPABAHYECKH HE CBA3AHHMX

C peKoft; § — rpyHTOBBIi CTOK M3 BOJOHOCHBIX TOPH3OHTOB, FHAPABAMYECKH CBA-

3aHHBIX ¢ pekofi; 6 — apTesHancKuft CTOK; 7 — ypoBeHn nopseMHeix soa: HIB —

HH3KHE Tropu3oHT BoAb; BI'B ~— BHICOKHR rOpH3OHT BOAMI; T — spems Geperoeoro

PeryIHpPOBAHHS NOBEPXHOCTHOTO croka; —A, A — OTpHUATeNLHAS H NOMOKHTENb-
Haa (assl NOAIEMHOrO CTOKA B NEPHOJ BECeHHero moJoBOALA
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AIBJAAIOTCA KaK Obl «MOJBElIeHHBIMH» [0 OTHOLIeHHI0 K peke. [la-
BOJIOK Ha peKe He OKaabiBaeT NMPH 3TOM BJHSIHHA HA pacxof Jpe-
HHPYEMBIX TOPH30HTOB. HMHTeHCHBHOe NHTAHHE BOJOHOCHLIX TODPH-
30HTOB, THAPABJHYECKH He CBA3aHHBIX C PeKOH, 3a cueT HHQHILT-
pauun aTMOChEpHBIX OCAJKOB NPHMEpPHO COBMajaloliee Mo Bpe-
MEHH C MepHOAOM BeCeHHero naBojiKa, NPHBONUT K YBEJIHUEHHIO
NO/J3eMHOr0 MHTAHHA PEKH B MEepHOJ, MOJOBOJbS MO CPaBHEHHIO C
NEePHONOM MeXeHH. DTOT THN PeXHMa MOJA3EMHOTO CTOKA MOJIYYHII
HasBaHHe «HUCXOISIIHH.

Pexum noxsemMHoro croka B peKy H3 BOJOHOCHBIX TOpH-
30HTOB, I'MIPABIHYECKH CBA3aHHBIX C peKOH, MOJHOCThHIO 3aBUCHT
OT peXHMa peKH H OTIHYAeTCH JIHIIb NPOTHBOTIOJOMKHOH Hampas-
JieHHOoCThI0 (a3 croka. IloBhiieHne ypoBHS BOJAB B peKe BHI3bIBa-
eT B NpUOPeXKHOH 30HE YMEHBbIIEHWe IHIPAaBJIHYECKHX VKJIOHOB B
pacxofoB NMOA3eMHOro NoToKa B peky. [Ipu stom B BoCxomsulei:
CTaJlHH BECEHHEro IOJOBOAbA MOMKET HACTYNHTb MOMEHT, KOrja
YPOBEHb BOJH B peKaX CTaHer Bblllle YPOBHSA TI'DYHTOBHIX BOX B
npubpexHOi 30He, 4TO NpHBeNeT K o0pa3oBaHHI0 OGpPaTHHIX THA-
PaBIHYECKHX YKJIOHOB H HH(PUJIbTpPAlHH peyHBIX Box B Oepera.
[Ipn cuuKeHHu YPOBHA BOABI B peke B IEPHON HHCXOAALIEH cTa-
JAHH TOJOBO[Absl 3€PKaj0 MOA3eMHOTO MOTOKAa BHOBbL NpHOGpeTaer
Hak/J0H K peKe H HauyuHaetrcs: oOpaTHBI CTOK B peKy HH(HJIbTPO-
BaBuekica B Gepera peuynoii Boabl. Takoe OeperoBoe peryaupopa-
HHE TIPHBOAHT B (POPMHPOBAHHIO NOANOPHOTO THNA peXHMa MOI-
3eMHOT0 CTOKa. B HeKoTOpHIX ciayyasx ypoBeHb B peKe B TIepHOAL
M0/IOBOIbA He IPeBHIIaeT YPOBHS PPYHTOBBIX BOJ NMPHOpPexKHOH 30-
Hpl. [IpH 3TOM O6paTHHIX YK/IOHOB, €CTECTBEHHO, He BO3HHKaeT, H
NOJA3EMHLIH CTOK B peKy B Nepuoj MOJOBO/AbS He IpeKpallaercd,
a JUIIb HECKOJbKO yMeHbliaeTcs, uTo o06ycJoBIuBaeT (OpMHPO-
BaHHE <TOATMOPHO-HHCXOAAILEr0» THINA PEXKHMA IMOIA3EMHOTO CTOKA.

PexuM NoA3eMHOro CTOKAa H3 BOJOHOCHBIX TOPH3OHTOB, HMelO-
IIHX MepHOAHYECKYI0 CBf3b C PEKOH, CMeIlaHHBIH: NpH HH3KHX ro-
PH30HTaX DeKH OH COOTBETCTBYET pekKHMY BOLOHOCHBIX TOPH30H-
TOB, MHJPaBJHYECKH He CBA3aHHBIX C peKoil, a NPH BLICOKHX — pe-
UMY BOAOHOCHBIX TOPH30HTOB, UMEIOIIMX TOJHYIO THIPaBJIHYeC-
KYIO CBA3b C PEKOH.

PexkuM nomseMHOro CTOKa B peKy H3 apTe3HaHCKHX BOJOHOCHBIX
FOpPH3OHTOB gocTaTOMHO crabuieH. B mepuoia noaoBOoabsi OH MpPHH-
IHNHAJBHO HEe OTVIHYAEeTCH OT <«MOAIOPHO-HHCXOoAAuero» (B 3ToM
cIyuae NpaBHIbHeE TOBOPHTH <«IOANOPHO-BOCXOAMINEro») THNA
pexxuma. Kak npasuio, Hemocpe/icTBeHHAs pasrpyska B pyc/io peKH
rJy60KHX apTe3HaHCKHX BOJ NPOHCXOJHT J0BOJbHO penko. OObU-
HO OHA OCYIIECTBJSIETCS uepe3 IPYHTOBLIE (NPEHMYLIECTBEHHO a/l-
JIOBHAJbHBIE) BOAbI, OBTOPHAS HX peXuM u (hassl croKa.

B mpaKTHKe THIPOTeOJIOrHYECKHX HCCaeJ0BaHHi MoryT Hab.aio-
JaThCs CIy9au, Korjaa:

1) mpeoGanagaer oaHa M3 PacCMOTPEHHBIX CXeM THAPaBJHYeC-
KOi CBSI3H 1103€MHBIX M TIOBEPXHOCTHHIX BOJ;
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2) peka npeHHpPYeT HECKOJbKO BOJOHOCHHIX TOPH3OHTOB, KakK-
OBl B3 KOTOPHIX XapaKTePH3YEeTCs CBOHM THIIOM DeXXHMa MOA3eM-
HOTO CTOKa;

3) peka JApeHHPYeT BOAOHOCHBIE TOPH30HTHI IPYHTOBBIX H TJy-
GOKHX apTe3HaHCKHX BO[I.

Tomasasionlee GONBbMIMHCTBO PEYHLIX IOJHH, B MNpelesax Ko-
TOPHIX MOXKHO COOpyXKaTb GeperoBbie BOL03a6OPH, XapaKTepH3y-
eTcsd HaJAHyHeM IOCTOAHHOH THAPAaBJAHYECKOH CBS3H MOA3EMHBIX
BOJL C TIOBepXHOCTHHIMH. [Ipn 3TOM BOIBEI pasBeayeMOro rOpPH3OH-
Ta MOTYT HMeThb C PEeKOH KaK HeNoCpe[CTBEHHYIO THIPaBJAHYECKYIO

CBA3b, TAK H TPAH3HTHYIO — 4Yepe3 pasjleNsiollHe BOJOHOCHHIE TO-
PHSOHTHL

Fanasa II. THAPOTEOJIOTHYECKHE YCJIOBHA
PEYHBIX MOJHH H OCHOBHBIE ®AKTOPHBI,
ONMPEAEJAKIIHE B3AUMOCBA3b MOA3EMHBIX
H MOBEPXHOCTHBIX BOJ

[Ipn ycnoBHH HOPMAaJbHONO LHKJIA Pa3BHTHA PEKH OTAENbHbBIE
VU4CTKH ee TeYeHHs] MMeEIOT PAa3/IMYHbI peKHM CTOKa, BCIAENCTBHE
4ero M MO-pasHOMY IPOHCXOAHT oOTJoKeHue ocanakos. [lpu stom
B DaBHHHHBIX YCJIOBHSIX CTPOEHHE aJTIOBHAJBHBLIX AOJHH CyIlecr-
BEHHO OTJIHYAeTCsl OT CTPOEHHs AOJHH B TOPHBIX paioOHaXx.

" PaBHHHHBIE peyHBIe MOJHHBI XapaKTepH3YIOTCH, KaK NPaBHIO,
IABYXCIOAHBLIM CTPOEHHEM aJIOBHAJbHHEIX OTJOXeHHH. B Huxknedl
YaCTH, COCTaB/sAOMmel OGOJbIIYIO YacTb paspesa, 3ajeraer ajio-
BHH Pyc/OBOH (amuu, MOIIHOCTh KOTOPOro OGLIMHO He TpeBbilaer
20 m. On npeacraBjeH MeCKaMH C rpaBHeM H TaJbKo# H COfep-
XKAT B OOJBLIHHCTBE CJAY4aeB B NOJOIIBEHHOH YacTH TOJIIH NpOC-
Jof, o6oramieHHbI/i TrpaBHAHO-TaJeYHHKOBHIM MaTepHajioM, — Ga-
3aJbHBIH TOPH3OHT. B BepxHeil yacTH aJJIOBHAJBHBEIX OTJOMXKEHHH
pPa3BHTH TOHKONecuaHasi, CynecuaHas H CYIVIHHHCTash PasHOCTH —

nofiMenHasi ¢auus anaoBus. MoIIHOCTE MONMEHHOr0 aJIIOBHA
06BIYHO He MpeBHIIaeT 5—7 M.

AnmoBuit TOpHEIX pek TIpy6osepHHCTHII H XapaKTepH3yercs
MpPEeuMyLIeCTBeHHO OJHOCTOHHBIM CTPOEHHEM.

OG6bIuHO 3TO TOJBKO PYCJAOBOR  anJiOBHH, NpeacTaBleHHBIHA
necyaHo-raJeYHHKOBEIM MAaTepHAJOM ¢ BajayHamMH. MomHocTs
aJJIOBHANBHLIX OTJOXKEHHiI MOXeT OHITh BechbMa Gosbmoi. Mec-
ramu oHa pocturaer 100 m u Goxee. Ilpu stom Habmopaercs OT-
YeTIHBOE PasjiHuHe 10 pa3pe3dy B COCTAaBe 3aMOJHHUTENsS IPaBHAHO-
raJIeYHAKOBLEIX 00pA30BAHHN U B CTENEHH YNJOTHEHHS AJJIIOBHAJb-
HbIX oTsoXKeHuil. C roy6uHO#l BCIeICTBHE 3aMETHOTO YBeJHYEHHS
CoOmepMKaHHsl TVIHHHCTHIX YaCTHIL B 3aNnoJHUTeJe H 3HAYHTEJbHOTO
HX YNJOTHEHHS, a TaKXKe LEeMeHTalHH /0 KOHIVIOMepaTOBHAHOro
COCTOSIHHA TIPOHCXOAMT pesKoe YXyAlleHHe (QHJILTPAIHOHHBIX
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CBONACTB aaaioBua. Moimnocts BepxHeli Hawbojee BOJAONMpPOHUILAE-
MO# €ro 4acTH [Aaf PasnH4YHbIX TOPHLIX AOMHH pas/JHuHa B 3aBH-
CHMOCTH OT yC/oBHil (POPMHPOBAHHA DOJAHH M MOXKET OCTHTaTh
80—100 x.

Caemyer OTMeTHTb, YTO 3HAUHTEJNbHAS YACTb TOPHBIX PEUHBIX

NOJIHH TMPOXOAHT MO KOHYCaM BHIHOCA H, TOBOPS O BOMOHOCHBIX rO-
PH30HTAX 3THX NOJHH, BCerjJa HMeeTcsl B BHIY CyMMapHasl TOJILA
BOMIOHOCHBIX  A/JIIOBHAJBHO-NPOJIOBHANIBHEIX  rpy6006J0MOUHBIX
OTJIOXKEeHHH.
- K annioBualbHBIM - OT/IOXEHUSIM TIPHYPOYEHBl MOTOKH [0J3eM-
HBIX BOJA, Kak npasu/ao, GesHamopHele. Pasinunsg B npoa0JbHBIX
VKJIOHAX JOJHH ONpeAeNslOT XapaKTep ABHXKEHHS 3THX MOTOKOB.
B mpesenax paBHHHHBIX JOJHH TOJ3€MHBIE BOJAB OOBIUHO JIBH-
KYTCA B CTOPOHY peKH NOJ OUpeleJeHHBLIM YIJOM, BeIHYHHA KOTO-
poro pacter ¢ yBeJHYEHHEM LIHPHHBI JOJHHBI H ¢ yMEHbIIGHHEM ee
NPOAOJABHOTO YKJIOHA.

OraenbHble, IOCTATOYHO PeNKHe HCKIIOMEHHA BCTPEyalTcs B
pafioHax mepeyrayGJeHHBIX JPEBHUX DedHBIX NOJHH, He COBMAajaa-
IOLHX [0 HANPaBJIEHHIO ¢ COBPEMEHHHIM pYCJOM peKH, ocobeHHO
Ha y4acTKax, rlle 3T0 pycio obpasyer H3JYYHHBI, a JpeBHAR 10-
AHHA COpAMJAer HX. 3Mech MOTOK MOJ3@MHBIX BOX MOMKeT GBITbh
HamnpasJeH MoJ JIOGBIM YIJIOM K COBPEMEHHOMY pycay, B TOM YHC-
Ne GbiTh Mapajje]bHEIM eMy HJH Jaxe JBHraTHCA B HanpasJje-
HHH OT pycJa.

Cnemyer OTMeTHTb, YTO AJA HEKOTOPHIX CPelHeasHaTCKUX pas-
HHHHBIX peK ABHKEHHe MOJ3eMHOro TOTOKa OT Pycjia MPOHCXOMHT
H IIpH OTCYTCTBHH mepeyrayG/eHHBIX APeBHUX noauH. B stom cay-
yae PeKH NMHTAIOT TPYHTOBBIE BOJBI, KOTOphle B CBOIO Oyepelb pac-
XOAYIOTCS 3aTeM Ha HCllapeHHe.

B’ rOpHBIX PEYHBIX JOJHHAX MOTOKH MOA3EMHBIX BOJ OOIUHO
ABHMKYTCH B o6lieM MapaielbHOM COBpeMeHHOMY pYCay Hampan-
JdepnH. Bricokas BOJONPOHHIAEMOCTh aJJIOBHA TODHEIX PeK H
60/blline MPOJAOJbHBIE YKIOHBI JOJUH ONpefe/sioT BLICOKHE CKO-
pocts 3Toro mBHXKeHWA. [IpH 3TOM Ha COCEIHHX y4acTKax JOJHH
BOIMOXHO M NHTaHHe, H [PEHHPOBaHHE MOA3eMHBIX BOJ PEeKOil.
JlpenupoBaHHe OTMeuaeTcs MPH CyKeHHsIX NOMHHHL. 3aech B pafe
ClIygaes BHIXOAAT DOAHHKH. B npejenax paculmpeHHBIX — Y4acTKOB
AOJIHH peKa OGBMHO MHTAeT MOA3eMHBIE BOJBL

BaxHLIM 00CTOATE/IbCTBOM, ONPENensiioluM THAPOTE0/I0THYeC-
KHe YCIOBHS PEUHBIX NOJAHH, ABAAIOTCA HX NO0JOCOBHIE OUEPTAHAA
B miname.’ [paHnuamMu  3THX MOJA0C CIYXKaT JHHHH TDHYJIEHEHHA
AlMIOBHANBHBIX OTJ0MKEHHA K KOPeHHBIM rnopojiam B 60pTax AOJHH.
Hpniistom B nojapasiomieM GONBUIHHCTBE CAYy4aeB HMEIOT MeCTO
ABa ‘THa COOTHOIIEHHH (PHALTPAIMOHHLIX CBOHCTB a/JIIOBHA M KO-
PEHHBIX-TIOpPO/: a) HMX BOLOMPOBOAMMOCTH GJH3IKH 10 BejJHYHHE A
6) 'BOLONPOBOAHMOCTL AMIOBAS 3HAYHTENLHO BHIIIE.
mhm}ipﬂﬁwnmﬁc pacmpocTPaHennss aMMIOBHAJBRLIX OTJOMKEHHUI

. Jomansl MOryT OHIT M ON€HbL WHpOXMMH (10
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20 km u Goilee), H OYeHb Y3KMMH, KOrja WIHPHHA HX H3MepseT-
CH TOJAbLKO COTHAMH H JaXe JeCATKaMH ‘METpPOB.

Haunbonee BaxkHOH OCOGEHHOCTBIO AJIIOBHAJNLHBIX BOJLOHOCHBIX
I'OPH3OHTOB HABJAETCA HX THAPaBJHYECKash CBA3b C pexoi. Ira
CBfI3b MOXKET OBIThb BecbMa TeCHOH HJAH NpPOSIBAATLCA OYeHb Caabo.
XapaxTep B3aHMMOCBfi3H TOJ3EMHBIX H INOBEPXHOCTHBIX BOL OTpe-
nenasietcsi pasanunbiMH Gaxktopamu. K HHM oTHOocsTcA: (uabTpa-
LHOHHBIE CBOHCTBA aJ/JIOBHAJbHBIX OTJIOXKEHH, HX HeONHOpO.-
HOCTh B TJjlaHe H paspese, ocoOeHHO B NPHPYCJOBOH 30HE, KOJb-
MaTalus PYCJOBHIX OTJIOMKEHHH M JEeKOIBMAaTHPVIONIAA 3PO3HOH-
Has JeATeJbHOCTh BOXOTOKA, H3BHAHCTOCTH PYCJa, CTENeHbL COBep-
UIeHCTBA €ro Bpesa.

B GoabiinHCTBE C/1yyaeB IOBEPXHOCTHLIH BOLOTOK B PEUHON JOH-
He paccMaTpHBaercd KaK rpaHulia BOJIOHOCHOTO TNJjacra, Xapak-
TepH3yloIlascd TeM, UTO Ha Heil B Ipoluecce 3KCMAyaTalHH TOA-
36eMHBEIX BOJ BBINOJHAETCS YC/JIOBHE IOCTOSHCTBA Hamopa. 310
VCIOBHE SIBJAAETCS OTHOCHTENLHBIM, TaK KaK B TeueHHE TOla H B
MHOTOJIETHEM paspe3e YDOBHH BOJH B [eke [MOABepXeHBl Cyllecr-
BEHHEIM H3MeHeHMAM. TeM He MeHee, Takoe yCJOBHE 4acTO NPHHH-
MaeTcsd HCXO0As M3 MONVINeHHS, YTO BEJHYHHA Hanmopa paBHa KaKoO-
MY-TO CPeJHEeMHHHMAJbHOMY IS HaHHO# pekH suaueHuto. Hamu-
yjie BOLOTOKAa H XapaKTep ero THIAPaBJHUecKOd CBfA3H C TOA3EM-
HLIMH BOJAMH SIBJISIeTCS] BaiKHEHINHM TPaHHYHBIM YC/IOBHEM, KOTO-
poe HeoOXOIHMO Y4YHTBIBATb HOPH OLEHKEe SKCIyaTalHOHHLIX 3ama-
COB 110JI3€MHBIX BOJl B AJJIIOBHANBHBIX OTJIOMKEHHSX W [PH OnNpemge-
JIeHWH BeJHYHHBI ymiepba peuHOMY CTOKY, CBSI3AHHOTO C 3KCIyaTa-
nHeil NOA3eMHBIX BOI. :

B cBfi3gw C 3THM DOpeAcTaBIAeTCsl Lenecoo0pasHEIM  KODOTKR
OCTAaHOBHTBLCS Ha XapaKTepHCTHKe OTAENbHBIX (AaxTOpOB, Ompeme-
JSIOIIHX B3aWMOCBA3b NON3eMHBIX U TMOBEPXHOCTHLIX BOJ B €CTecT-
BeHHHIX YCJIOBHSIX M €e H3MeHeHHsi B mpomecce paGoThl BOJO-
3a60poB. ‘

®HABTPALMOHHBIE CBOWCTBA aJJAI0BHAJbHBIX BOJAOHOCHBIX TOpPH-
30HTOB M Xapakrep HX HEOQHOPOJHOCTH B mnJaHe H paspese.
Veaosusl HAKONJIEHHS AJIOBHAJBHBIX OT/IO0MEHHH CHOCOGCTBYIOT
ompeeNeHHOl HX HEeoJAHOPOJHOCTH B TjaHe H, ocoGeHHO, paspese.
BecbMa wacro B paspe3e ajJlOBHsl OTMeuyaeTcs uepelOBaHHe CJO-
e pasiHyHOH BOXONPOHHUAEMOCTH, UYTO HPHBOAHT K OnNpeneseH-
HOIl Pa30OUIEHHOCTH OTEJbHBIX BOJOHOCHBIX TOJIL aJ/IOBHA.

B npenenax MHOTHX [OJAHH PaBHHHHBIX pex OBUIO OTMeYeHo,
YTO NpH 3a/0MKEHHH KYCTa CKBaXHH PasHod TayOWHB HA OJHOM
y4acTke OTMETKH YCTaHOBHBIUMXCS B 3THX CKBaXKMHAX YPOBHEH
0Ka3blBAKOTCH p‘aSJI‘HW-IHbl‘MIH.

UenM ry6Ke ycTaHOBJIeH (HJILTD CKBa)KUH, TeM BLIIIE OTMET-
Ka YCTaHOBHBLIEroCsi B Hefl yposHsa. Ilpn 3TOM pasiAqHA B OTMET-
KaX OKA3LBAIOTCS 3HAUHTENbHO GOJABIIAMH, YeM 3TO MOXKHO 00%b-
SICHNTL NOTEPSIMH HAmopa, CB3aHHLIMH C H/YIledl BBepX pasrpys-
KOil TOJA3eMHBIX BOJ B DeKy Uepe3 ONHOPOAHYI0 B (QHABLTPALMOH--
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HOM OTHOIIEHHH TOJILY aJaIOBHAJbHBIX OT/JIOMKEeHHH, NpencTas/ies-
HBIX IECKaMH HWJIH I'paBHHHO-TAJEYHBIM MaTepHaJIoM.

®QuabTpauHOHHAA HEOAHOPOMHOCTL AJIIOBHAJBHBIX OTI0KEHHi
B paspese, CBfI3aHHAA C pereHepaUHOHHLIMH WHKJAMH B HCTODHH
dhopMAPOBaHNS NOMHHBI, NPHBOAHT B HEKOTOPHIX CAVYasX K BO3-
HHKHOBEHHIO B TIpefieslaXx JOJHHbI HECKOJNBKHX pasoOLIeHHHIX ai-
JIIOBHAJbHBIX BOJIOHOCHBIX TOPH30HTOB. [Ipn 3TOM uacTo HIKHUI
BOLOHOCHHIH TOPH3OHT oOKasuiBaerTcsl 0ojiee NEPCNEKTHBHBIM i
Lejeli BogocHaOxKeHHsl BCJaeACTBHe OOJblell MOUIHOCTH - HAH BO-
JOTIPOBOJHMOCTH.

Yepes canabompoHuilaeMele TOJUIH, pas3AeNsiONlNe aioBHalb-
HBlEe BOJOHOCHHIE TOPH3OHTHI, NPH IKCILTyaTallHH HHIKHEr0 roOpi-
30HTAa NPOHCXOAHT TlepeTeKaHHe BOJABl H3 BEpPXHEro TOPH30HTA,
THApPaBJIHYECKH CBSISAHHOTO C PEKoii.

Pasjensiiomas BepxXHHil M HHXKHHiI BOJNOHOCHBIE DOPH3OHTHI
cnabonpoHHLaeMas TOJIla Ha HeKOTOPHIX y4acTKaX OTCYTCTBYeT,
H ofa ropusoHTa 06pasyiOT eIHHBI TOPH3OHT, CPABHUTENbHO 0f-
HOPONHBIH B QUALTPAUMOHHOM OTHOMeHWH. Takoe cTpoeHue peu-
HBIX JIOMMH XapaKTepHO AJs MHOrHX pek YepuHomopckoro mnoGe-
pexnsi Ceseproro KaBkasa.

B psame ciayuaeB CyllecTBeHHEE PasTHyHsl B (HHIbTPALHOHHEIX
CBOHCTBAaxX ajJIOBHS OTMeualoTcs B Tpejaejax pasJHUYHLIX Teppac.
Takas nnanoBasi (HAbTpaNHOHHAS HEOZHOPOJHOCTL CBSi3aHA C
pasiuuueM B yCJHOBHAX HAKOMJIEHHS a/TIOBHS Ha PasHbIX 3Tanax
(GopMHPOBAHHA JOJHHEL H C COOTHOLIEHHEM OTJIOXKEeHHH pasiIHYHbIX
Teppac B paspese. Teppackl, Kak H3BeCTHO, MOTYT OBITb aKKYMy-
JATHBHEIE, 3PO3HOHHLBIE H CMellaHHbIe — OPO3HOHHO-AKKYMYyad-
TUBHBIE.

YacTs paspe3oB Teppac [ABYX [OCJAeJHHX THIIOB, OCOOEHHO
CMEIIAHHOTO, 3aHWMdeT IOKOJAb KOPEeHHBIX IIOpOJ, Yalle BCero
-c1a60TPOHHIIAEMBIX, DTOT LOKOJbL MOXKET BBIXOAUTH B VCTYNe Tep-
pacsl H MOXkeT ObITh NEPeKpHT a/aioBhHeM. HYacTo HalHuHe ULOKO-
Js B paspese pPasJHYHBIX Teppac OmpejaeaseT DHAPaBIHYECKYIO
pa3o0IleHHOCTh a/IIIOBHAJABHBIX BOJOHOCHBIX TOPH30HTOB B NaHe,
a TakiKe OTCYTCTBHE MHIPABJHYECKON CBA3H MEXKIAY HEKOTOphIMH
BOZOHOCHHIMH TOPH30HTAMH B a/JIOBHH H PEKOi.

KoabMaTauHs pycNOBbIX OTJAOMEHHH H JeKOJbMaTHpylouas
3PO3HOHHAS JAeATeNbHOCTh BOAOTOKA. DUAbTpanMOHHAA HEOLHO-
POMHOCTb aJJIOBHAJBHEIX OT/IOXKeHHH, CBsI3aHHasg C YCJIOBHAMH HX
HaKoIJIeHHs, yCyryfJsercd B NPHPYCJOBOH 30HE NpOIEccaMH
KOAbLMaTaluH.

Bplile oTMeuasioch, YTO BCe PeKH —H TOPHble H paBHHHHbBE —
XapaKTepH3yIOTca HaJlHYyHeM MaBOJAKOB H TNOJOBOXHH HJIH TOJILKO
NaBOAKOB ¥ TOABKO TNonosommi. B nogasasiomeM GoabluidHcTse
CIyuaeB YPOBHH BOJbI B DeKe MPH 3TOM B TeUeHHEe OmpeleeHHo-
ro CpoOKa OKa3HBAIOTCH BHILE YPOBHEN MOJ3eMHBIX BOA Ha NpHae-
raloummx K pycay yyacTKax.

B 3TH mepHONB NMAaBOAKOBBIE M TOJBIE BOJbI, HecyulHe, Kaxk
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npaBuio, OOJbIIOE KOJHYECTBO B3BEIIEHHBIX TIVIHHHCTEIX daCTHIL,
VCHJIeHHO uabTPYIOTCH B Gopra M AHMile pyciaa. Ilpu cmage na-
BOIAKa M o6paTHON (HJIbTPAUHMH B Pycao NpoHILTPOBABIIHECS B
PYCTIOBOH aJ/MOBHi TIVIHHHCThIE 4YacTHUB O0OBIYHO HE BO3Bpalla-
10tcst, o6pasys 3fiech 30Hy KoabMmarauuu. Crenyer oTMETHTb, 4TO
O/IHOBpeMeHHOe YBeJHuYeHHe B IIaBOJOK CKOPOCTH TEYEHHS BOABI B
peKe NPHBOAHT K VYCHJCHUIO NEpeMeuenus JOHHLIX HaHOCOB W
BHI3BIBAET CYLIECTBEHHBIE H3MeHeHHs MonepewHoro mpoduas pyc-
Ja, cnoco6CTBYA AeKOIbMAaTalHH PYCJAOBBIX OTIOXKEHHH.

Oco6enno 3aMeTHO NpOABASETCS AEKOJAbMATAwus B TpuOper-
HOIl yacTH pycsa. DTo XOpOIIO 3aMeTHO Ha peKax, Ile B CHAY Tex
HWIH HHBIX TIPHYHH NOHMEHHAasi Teppaca B NaBOJOK HJIH COBCEM He
3aTONJSIETCs, HIH 3aTOMAEeTCs He KaXJAbli roa. B 3THX ycaoBusx
M0beM YPOBHfl B NMaBOJAOK NPHBOAUT JHIIb K pacIIMpeHHI0 pycaa.
[Tpu stom ortueriimBo Habalofaercs pe3Koe yJydlleHHe DHAPABIN-
UECKOH CBA3H MOJ3E€MHBIX H NMOBEPXHOCTHBIX BOJL.

B pesyabrate exeronanoii OXHOBPEMEHHOH HJH  pasfle]bHON
KOJIbMaTHpPYIOLEeH H JeKOJIbMAaTHPYIOILEH AesTeJbHOCTH MOBEPXHO-
CTHOrO BOJOTOKAa 3a MHOTOJIETHHH TepHOJ C03JaeTc oOmpejeseH-
HOe pPaBHOBECHOE COCTORHWE, XapaKTepH3ywiiee Ty HIM HHYIO cre-
MeHb 3aK0JbMATHPOBAHHOCTH PYCIOBBIX OTyIONKeHuil. B psage cay-
yaeB oHa MoxeT ObiTb BecbMa cymectBennoii. TIpumepoM Mmoryt
CTYXKHTb pDeuHble JOJHHB, NPOXOAAIHEe MO NMPHBEPINHHHBIM 4acTaM
KOHYCOB BhiHOca. BecbMa yacTo ypoBeHb I'DYHTOBBIX BOJ 3aJeraer
31ecb Ha Gouabmux raybunax (20—40 » u Goaee). B To e BpeMd
pacxoll pekH, PycJo KOTOPOH CJ0MKEHO I'paBHIHO-rajJedyHbIM Mare-
pHaJoM ¢ BaJyHaMH H HaXOJIHTCS Ha OTMeTKax, MpeBhIIIamHuX
OTMEeTKH ypOBHS TPYHTOBEIX BOJ Ha JeCATKH MeTPOB, MOYTH He
VYMeHbIIaeTcsas M0 TeueHHIO. DTO CBH/ETENbCTBYET O BecbMa HH3KOil
BOAONPOHNIAEMOCTH PYCAOBHIX OTAOXKEHHH, CBA3aHHON HCKIIONH-
TEJbHO C UX Ko/bMaTalued. PEKH 3/1eCb «IOJBEIIEHLI».

Heo6xomnmMo OTMETHTb, YTO Ha TOPHLIX peKax B GOJBUIHHCTBE
clyuaeB 3PO3MOHHAS JEATEeJbHOCTh NMOTOKAa HAcTONbKO CHJbHA,
YTO MHOTOJIETHAS paBHOBecHAas 3aKOJBMaTHPOBAHHOCTh OKaskhl-
BaeTcAd BecbMa caaGoil. DToMy ocoOeHHO CIMOCOGCTBYIOT —YacTo
HabJiloaeMble CMeIleHHs pycsaa No UIHPHHe JOJHHBIL.

OuenuBasi PeyHyl0 AOJHHY C TOYKH 3peHHs 3aK0JbMaTHPOBaH-
HOCTH PYCJIOBLIX OTJIOMKeHHil, CJefyeT NPHHATbL BO BHUMAaHHE, Ka-
KHM $SIBJSIETCS PeXHM PEKH — eCTeCTBEHHBIM HJIH 3apery/JHpOBaH-
HBIM.

Ha saperyaiipoBaHHEIX pekax, a Tem Gojiee Ha BOJOXpaHH-
JHIIAX, AEeKOJbMATHPYIOIlas POJb NABOJAKOB MpakTHYECKH CcBeje-
Ha 10 MUHWMYMA. YCJHOBHS e [jis KOJAbMAaTaluy OcTaTes, a B
nperenax BOAOXpaHHIHMIL (HIbTpAlHA MOBEPXHOCTHHIX BOJ B
pPVCJOBLIE OTJOKEHHSI MOMKEeT O0KasaTbCsd IOCTOSHHOH B TeueHue
psiza aer. [Ipu cyliecTBeHHOM NaJeHHH CKOPOCTH TEYEHHST BOIHI
B peke (peskoe paciuHpeHue pycjaa, NOANEPTHE YUaCTKH) aaxe
6e3 ¢uabTpauHH IMOBEPXHOCTHBIX BOJ B PYCJOBbIE OTJOXKEHHS
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BO3MOXKHO IPOIPECCHBHOE YXYAIIEHHE YCJIOBHIl B3aUMOCBS3H MOI-
3eMHBIX H NOBEPXHOCTHHX BoA. CBA3aHO 3TO ¢ TeM, yTo NpH Ma-
JIBIX CKOPOCTAX TEYEHHs JOXKe BOJAOTOKA NOKPHLIBATCS HJIHCTHIM
Y€XJ0M, MOUIHOCTb KOTOPOTO PACTET BO BPEMEHH.

[Ipu ouenke SKCINyaTaAUHOHHHLIX 3amacOB NOJ3EMHHIX BOA B
paiioHax GeperoBLIX Bo103a60pPOB NePBOCTENEHHOe 3HAYeHHe MpH-
obpeTaer BOMPOC O BO3MOMKHLIX H3MEHEHHSX YCJOBHII B3aHMOCBS-
34 NMOBEPXHOCTHBIX H TOA3eMHBIX BOA BC/EACTBHE 3auJEHHs pYcC-
JIOBBIX OT/IOMEHHH, BhLI3BaHHBIX IKCILTYaTamueil Boxozabopa.

IxennyaTauus “HQHILTPAUHOHHBIX BOX03a6OPOB CYIIECTBEHHO
MeHSIeT I'HAPABIHYECKYI0 KapPTHHY B NPHPYCJAOBOH 30He: NOHHIKe-
HHE YPOBHSI BOABL BLI3bIBaeT BOSHHKHOBeHHE OOGPATHHIX rpajiueH-
TOB TeM OOJIBIIHX, YeM GoJiblle NOHHMKEHWe YPOBHS BOALI B CKBAa-
HuHax pojgosabopa H xopoue nyTs GHIBTPAUHH OT pPeKH K CKBa-
KHHe.

lNpuBnevenne peuHeIX BOJA, COMAEPXKALIMX B3BELIEHHbIE YaCTH-
Ubl, BbI3BIBAET AaKTHBH3AWMIO NPOLECCOB KObBMATALWHH PEYyHOro
pycna Ha yuacTke BoposabGopa. Ilpu s3ToM MOXKeT mNpPOHCXOMHTH
Kak (GopMHpOBaHHEe CJI0s HJIOB B pycje, TaK H TPOHHKHOBEHHE
TOHKHX HJIHCTHIX YacTHI B NOPHl IeCUaHO-NPaBHHHBIX OTJIOMKEHHIT,
claralomEx pycao. B mponecce skenayaTtauum yXyAlleHHe (GUIbT-
PAUMOHHBIX CBOHCTB aJJIIOBHA B NPHPYCJIOBON 30HE KaK eCcTecT-
BEHHOE, TAK H IKCIVyaTaUMOHHOE MOXKET TNPHBECTH K TOMY, HuTO
JeNnpeccHoHHas IOBEPXHOCTb 3KCIVIYATHPYEMOTO TOPH3OHTA OMyc-
THTCSl HHIKE TNOMOLIBBI cJaaGONpPOHUILAeMOr0 IKPAHHPYIOLIETO CJOR
B pycie [18]. B stom cayuae caeayer roBopHTb 00 <«OTpBIBE»
VPOBHAI OT AHA PeKH. 3TOT OTPHIB MOxKeT OBITbh YACTHYHBIM, KOTAa
YpPOBEHb OMYCTHJICA HHXKe IOMOWBH CJaGOMPOHHIAEMOro  ¢J04
TOJBKO Ha y4YacTKe pycia, mpuJjeraioonieM kK tomy Gepery, rae pac-
MOJIOMEeH BOX03abOpP, M IMOJHEIM, KOTJZAa TakKoe ONyCKaHHe YPOBHA
HUKe NOAOWBLI CN1abONPOHHIIAEMOTO /10 HMEeT MECTo IOBCIIY
NoJL PYCJIOM.

Ilpu oTpuLiBEé YpOBHsS OT AHA DeKH, YaCTHYHOM MJH IIOJNHOM,
Ha yYacTKe OTPLIBA peKa OKa3biBaeTCsi «IOJBEIeHHOi», H peyHble
BOJIBI MOCTYNAIOT K NOJ3eMHBIM TOJBKO JI07K/1eBaHHEM.

OmnpenenenHoe ycHaeHHe INPOUECCOB 3aH/EHHS MOX  BAHSHHEM
IKCmIyaTauun HecoMHenno. OaHako MacumtalGel 3TOTO YCHJAEHHS B
PasMHYHBIX THAPOreoJOrHYecKHX VCIOBHAX OLEHHBAIOTCH M0-pas-
HOMY.

B. M. I'puropses [17; 18; 19; 20] cuuraer, Hampumep, uTO
nox BAHAHHEM SKCIJyaTauuH OeperoBbiXx BojA032a00poB HpoOLECe
KOJBMAaTaUuy PYCAOBEIX OTJOMKEHHH CTaHOBHTCA HacTONBKO HH-
TEHCHBHBIM, 4TO CYIIECTBEHHO YXYAIlaeT THAPaBJAHYECKYHO B3aHMO-
CBA3b MOA3EMHBIX ¥ NOBEPXHOCTHHIX BOA. BeseacTsue atoro, no
mMHeHulo B. M. T'puropnesa, daxktuueckue neGHTEHI B0AD3aOOPOB
YacTo He COOTBETCTBYIOT NpPOeKTHBIM (sau6o 3KcenayaTallHOHHBIE
NOHHZKEHHS NPH NPOEKTHOM Ae6UTe 3HAUHTEJNBHO NPEBOCXOAAT pa-
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cuethble). CHHZKeHHe NMPOH3BOAUTENBHOCTH B 2—4 pasa mo cpas-
HEHHIO C TPOeKTHOH Habaopajoch Ha psaje GeperoBnix Bomosabo-
pos Bamkupun u Tarapuu, pacrnojoXKeHHBIX B A0JHHAX pek MK u
Crennoii 3aii. B npomeccce sKcmayatauun 3THX BOL08aGOpPOB
HHOTZIa Ha0JI01aeTcsl «OTPHIB» YPOBHS TPYHTOBBIX BOX OT JHA pe-
KH, TIPH 3TOM BO3HHKaeT IBHXKeHHe TPYHTOBLIX BOJA K HH(HIbTpPA-
LUHOHHOMY BOA03a00Opy IO DPYC/IOM DeKH CO CTOPOHBl NPOTHBO-
nosoXHOro oepera,

B. M. T'purophes, ucnoab3ys AaHHbe N0 YKAa3aHHBIM BOJO3a-
GopaMm, a Takke CBemeHus 00 3dKcmiyaTauuu Bogosabopor Pypa,
Hioccensnoppa (OPT) u B wrare Oraio (CIHIA), cunraer, uTO
OCHOBHBIMH NPHYHHAMH CHHZKEHHS NPOH3BONHTEJIbHOCTH BOZO3a-
6opa gBJAAKTCA 3aHJeHHe [HAa BOJOTOKA HJIH BojOeMa IpH
SKCIIyaTAlHH BCJIENCTBHE OCAXKAeHHs MJIMCTHX dacTHy (ocobes-
HO Ha MOANepTHIX YyYacTKax) H KOJAbMAaTalHH PYCJOBHIX OTJOMe-
HH#l  (ocoBGeHHO AJA peK, TeKyLUIHX B He3aHJEHHBIX IecYaHBIX H
rpPaBHHHBIX OTJIOXKeHHAX). [1y6uHa KoMbMaTalHH TIpH 3TOM TeM
6oablle, ueM Oo0Jbllle KPYMHOCTb 3epeH U Jyullle COPTHPOBAHHOCTb
MaTepuaJja IPYHTA JokKa peKH.

Bceaemcreue nedopmauuii pycaa, nauboJee 3HAYHTENBHBIX B
MAaBOJKOBBIH ITEPHOM, MPOHCXOAHT pa3pyIIeHHe HIHCTOR MJAEHKH H
samsienHoro cjof. OQHAKO NOJHOTO yCTpaHEeHHs 3au/IeHHs He Hal-
J1aeTcs. HOSTO‘M’}’ CO BpeMeHeM CTelleHb 3aHJIeHHdA H MOILIHOCTb
HJUCTON NJIEHKH H 3auMJIeHHOTO CJ10s YBeJIHYHBAIOTCA ¥ BO3pacra-
€T OTPHIB 3€pPKaja IPYHTOBHIX BOX, YTO NPHBONHT K BBIXOAY BOIO-
3a00poB H3 CTPOS.

Hecko/JBKO HHauye OLEHHBAET CBA3b IKCIVIyaTauu#n OeperoBbixX
B0103a6OPOB C 3aHJeHHeM pYCaoBex oraoxenni A. U. Apues [2],
KOTOpHIfl, aHAJIH3HPYS ONBIT PaboTH psja BOA03abOpOB, NPHIIE]
K BHIBOJY, UTO IKCIIVaTAalMs MOZ3EMHBIX BOJL BLI3HIBAET 3aMETHOE
VCuJeHHEe 3auJeHHs PYCAOBBIX OTJOKEHHH TpPeuMyIleCTBeHHO Ha
3aperyaupoBaHHBIX pekax. Ha pexkax ¢ akTHBHBIM (HOpPMHPOBAHH-
eM pycja 3aujeHue B rOAOBOM pa3pese NPAKTHYECKH He YBeJu-
YHBaeTCH.

Onut paGoThl GOJBIIONO YHCIA BOA03a0OPOB, BLIMOJHEHHBIX B
Buje rajepeil M PAAOB CKBaXKHH, 06OOIIEHHBIH pALOM TEPPHUTOPH-
AJbHBEIX TEOJIOTHUeCKHX YMNpPaB/IeHHH, I[10KasaJs, 4TO B Pa3IUYHBIX
THIPOTe0/IOTHYECKHX H THAPOJOTHYECKHX VCIOBHAX mpolecc 3au-
JIeHHs NPOUCXOAHT No-pazHoMmy. Ecau mnonseMHble BOABI SKCTAYa-
THPYIOTCSl TaJjepeel, PacloJOXKEeHHO MON YpPe3oM PeKH HJH BOJIH-
3H Hero, TPOLECCH 3aWJeHHS NPOTEKAalT [AOCTaTOuHO OHICTPO.
Ipon3BoANTEIbHOCTL Tajiepen 3amMeTHo CcHuxaercs. Ecim ke Bo-
N03a60p COCTOHT H3 CKBAXKHH, PACTOJNOKEHHBIX B HECKOJBKHX [e-
CATKAX M [N COTHAX METPOB OT ypesa peKH H oJHAa OT JApYrou,
youJIeHHe [polecca 3aWileHHs 3aMeTHO CKasblBaeTca TOJbLKO
Ha 3aperyiHpoBaHHBIX pekax. HccraenoBanusi, TpoBeleHHbIE
B. B. 3emasnem [23], B. B. 3emasusiv n §1. @. Boakosbim [24]
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10 MHOTOUHCAeHHbIM Bono3abopam Hanbuero Boctoka, B. . Puuib-
koseiM # 10. B. fIkymuuemm [36; 37] mo BomosaGopam r. Kpacuo-
fpCKa, TMOKa3aju, 4TO Ha He3aperyIHpPOBAHHHIX peKax, HeCMoTps#
Ha HEKOTOPOe YcHJeHHe 3aWJIeHHs B MEKNAaBOAKOBBHIH TepHoax n
Onpeje/ieHHOe CHHMKEHHEe NPOH3BOAHTEJILHOCTH BOH03a6opoB, B na-
BOJIOK YCJIOBHSI B3aHMOCBS3H MOJ3EMHBIX BOJA € [OBEPXHOCTHLIMA
MOJHOCTbIO BOCCTAHABAHBAIOTCA H MPOH3BOIHTEIbHOCTH BOA03a60-
POB BHOBb YBeJHUHBAaeTCA A0 NePBOHAUAILHOM.

CreneHb KONbMaTalMH PYCJAOBLIX OT/IOXKEHHH, KaK ykKe ToBo-
pHJIOCh, SIBASETCH INepeMeHHOH BeJHYMHON, 3aBHCALled OT MHO-
KectBa (aKTOPOB, HEHCTBHE KOTODHIX B DNOJIOBOM paspese OueHb
HenocTosiHHO. K HAM OTHOCATCA MYTHOCTb BOJAH, CKOPOCTh Teuye-
HHSL (HIM PacXol BOABLI B peKe), H3MeHEHHE 3THX XapaKTepHCTHK
10 ce30HaM H YCTOHYHBOCTb pycJa.

[Tocie mMpoxXoMKAeHHS NHKA MaBOJAKA, KONIA CKODOCTH TeueHHs
NMajfaloT, a MYTHOCTb BOJbL ellle 3HAYHTe/IbHA, HAUHHAETCH HeKoTOo-
pasg aKTHBH3aI[HS Tpolecca KoJabMaral#H, BeIpaKaloulascsi B Bhl-
NmajileHuH TOHKHX HJIHCThIX dactuu. Ilo mepe yMeHblieHHsi MYTHOC-
TH BOALI B MeXKeHHHII MepHOJ WHTeHCHBHOCTb KOJBMATAlHH [10-
CTeNeHHO yMeHbiuaercs. Bo Bpemsa mogbeMa MaBOJXKOBOH BOLLI, 3
YCIOBHAX HAapacTaHHsA CKOPOCTEH TeyeHHs H DacxomoB, Kak yike
0OTMeuanoch, NMPOHCXOAHT 4YaCTHYHOe CIHPAaHHE HJIWCTOrOo Marepua-
Jga, nepedopMHpOBaHHE DYC/Na H HHONAAa BMBIBaHHE TOHKHX YaCTHIL
B anmopuil. HaGmonenns na pexkax Ilpenxapmatbs (p. Ilpyr) u
Ipumopba nokasaau, 4o AedopmMauui pPyca B NMepHOA TPOX0K-
JleHHSl NTaBOJAKOB BecbMa 3HAYUTEJbHB (H3MEHEHHS OTMETOK [Ha
npepeiiaer 0,5 x). ITH mpouecchl NPHBOAAT K M3MEHEHHIO THI-
paBJHYeCKOH KapTHHHI B pEYHOM pycjae: Ha OJHHX YdacTKax
NPOHCXOASIT AEKOJbMATAllH OTJOXKEHHH H yaydlleHHe CTENeHH
B3aHMOCBSI3H PEYHBIX H MOJA3E€MHLIX BOJ, Ha IpPYrux ydacTKax, rie
11abJI01aeTC aKKyMYJALHA HAHOCOB, CTeNeHb B3aHMOCBA3H MOMKET
YXyAIIaThCA.

CrioHCTOCTh  A/IMIIOBHAJIBHBIX OTJIOKEHHH B TNPHPYCIOBOH 30He,
BRIpaxalomascss B CMeHe XOPOIIOTPOHHIlAeMBIX cJoeB caabonpo-
HALAeMBIMH, MOXKET CYLIeCTBEHHO 0cCa1abHTb BJHAHHE MPOLECCcoB
KOJIbMAaTaluH H JeKOJbMATAllHd HA TNPOU3BOAUTENLHOCTb Gepero-
BbIX Bomo3aGopos. OueHb 4YacTo (GUABTPALUOHHOE COTPOTHBJEHHE
cnaGompOHUIIAEMBIX NPOCJAOEB B TOJLIE MNPHPYCAOBOIO a/LIOEHS
3HAUNTENbHO GOJIbLIE CONPOTHB/IEHHS 3aHJEHHOrO CJI0f M HIAHCTOH
njenkd. IlosToMy Bospacraiollas B NpOLecce 3KCMayaTalHd HH-
TE@HCHBHOCTb 3aHJIeHHs] NOYTH He CKAa3biBaeTcsl Ha BeCbMa BBHICOKOI
B 11eJIOM IepBOHauaJbHOH BeJHYHHe (PHILTPAlHOHHOTO CONpOTHB-
JIeHHS.

C/efyeT OTMETHTb, YTO H3MEHEeHHA CTeNeHH 3aujeHHd pYCiao-
BLIX OTJIOKEHHiI B €CTeCTBEHHBIX M HapyIUeHHBIX SKCIJayaTalnedh
YCAOBHAX [0 CE30HaM Tofa M B MHOrOJIeTHEM paspese H3YYeHH
NlaJeKko He NOCTaTOYHO.
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M3BuiucTOCTD PEYHOro pycsa oco6eHHO XapakTep-
Ha 114 JOJHH PaBHHHHBIX pPeK.

Ha BOrPHYTBIX H BBINYKJIBIX Y4acTKax H3JYyYHH NPOHCXONAT NPO-
THBONOJIOKHO HanpaB/JeHHble [POIECCH: Ha BOTHYTHIX y4acT-
Kax — 3DO3HOHHbIE MPOIECCH, CONPOBONKAAIONIHECH  PasMBIBOM
GeperoB M NPenATCTBYIOIINE KOJbMAaTallMH aJJIOBHSl, Ha BBIMYK-
JIbIX — HAKONJIeHye DLIXJOTO Marepuaja M KoJbMaTalus  ajjio-
BHAJbHBIX OTia0:KeHuil. [TosToMy HAa BOTHYTHIX YYacTKax H3Jy4dH
rijpaBiaHyeckas CBfA3b MOA3EMHBIX BOA C peyHBIMH sBJsercs G6o-
jiee COBEpIIEHHOH.

[Tpu pacnonoxennu Bofosabopa B BLINYK/JIOH H3JyYHHE YBeJH-
yeHHe H3BHJHCTOCTH pPEeKH YCH/IHBAET ee BIHAHHE KaK KoHTypa
OHTaHHA. JTO NPOSABJSETCH B TOM, 4TO B Gojee KPYTHIX H3JIY4H-
HaX NOHHXKEeHHE YPOBHS MeHbUIe IO CPABHEHHIO C NOHHKEHHAMI
B MOJOTHX H3JIyYHHAX,

Tlpn pacnonoxkenun Bofo3aGopa B BOTCHYTOH HSJYYHHE YBeJIH-
yeHHe H3BHJIHCTOCTH sBJseTca nebiaronpustHbiM ¢axtopom. [lo-
HHJKeHHe YPoBHs npu padore BoxosaGopa tem OGoJblle, YeM Kpy-
ye H3JydHHa,

HecoBepmeHcTBO Bpesa peuyHoro pycaa obycnos-
JHBaeT 3aMeTHyl0 jAedopManuio (puILTPALHOHHOTO NOTOKA B IPH-
pYC/0BO#l 30HE, UIHPHHA KOTOPOH He MpEeBBINIAET, OAHAKO, MOJY-
TOPHOH MOUIHOCTH IiacTta. TeM He MeHee CBf3aHHOE C 3THM OI-
peie/ieHHOe yIJHHEHHe HYyTH (DHIBTPALHH CO3HAET JOMOJHHTE]Ib-
HOE COTPOTHBJIEHHE, KOTOPOe WHOTAA NPH GOJBIIOH MOIIHOCTH
BOJIOHOCHOTO TOPH30HTA [OJIKHO YUHUTBHIBATHECA TPH OLEHKe B3au-
MOCBA3H NOJZ3eMHBIX U IOB&PXHOCTHEIX BOJ.

Chneayer oCTaHOBHTbCS TaKiKe ellle HAa OJHOM BaxKHOM o6crof-
TeabcTBe. HeGoabline pekn B onpemesieHHYIO uyacTh roia He WMe-
I0T CTOKA4 — OHH NPOMEpP3al0T WM NepechixailoT. B 3THX ycaoBuAX
Hcyesaer KOHTYP NHTAHHA U TPAaHUYHBIE YCJIOBHA ILIACTA Pe3ko
H3MEHSIOTCS, YCJAOBHA 3KCnayatanun yxyamalores. CToK B peke
MOXKeT OTCYTCTBOBaTb B MeKeHb H B TeX CJy4asx, Korla CBf3b
NOA3eMHBIX H MOBEPXHOCTHBIX BOJ AOCTATOYHO TecHas, a INPOH3-
BOAHTEJNBHOCTh BOX03a60pa 3HAYUTENTbHO BhIIE MEXEHHOTO pacxo-
na pekH. B 3THX VCI0OBHAX Bechb CTOK B peKe MOMKeET PacXomoBaTh-
cs Ha GuabTpauuio K Boao3aGopy H peka nepecmixaer. Orcyrer-
Biieé B Te4YeHHe rojla CTOKa B peKe AOJKHO YYHTEIBATHCA NPH OLEH-
Ke NPOH3BO/IHTENBHOCTH Bojo3abopa.

[lpn uvacTHYHOM NepechiXaHWW HJAH NPOMEpP3aHHH PEKu MOryT
Pe3K0 YXYAIIUTHCSA YCIAOBHSI NMHTAHMS TMOA3EMHBIX BOA. DTO CBf3a-
HO C TeM, UTO ype3 BOJH B peKe OTOABHIaeTcsd OT Bogosabopa H
Ha Oonee rayboKHX Y4acTKax pekK, Kyla OH CMELlaerTcs, CcHiabHee
3aHJeHbl PYC/JIOBBIE OT/I0KEHH.

[TostoMy npu pasBelke I[0A3eMHBIX BOJ ONBITHHIE pAaGOTH MO
onpeaesaeniio (HIbTPALHOHHOTO CONPOTHBJIGHHS PYCA0BBIX OTJIO-
JKEHHI JOJKHB MPOBOAUTLCS H B MEPHOJL MAKCHMAJIbHOTO COKpa-
LleHH IHPHHBL PyCa.
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JIpyraM rpaHHYHBEIM KOHTYPOM aJJIOBHAJBHOTO BOZOHOCHOIN
rOpH3OHTa B IJIaHE ABAAETCA JIHHHA NODHYJICHEHHA €ero K KOpeH-
HBIM OTJIOKeHHAM B GopTax peuHoil foauHbl. Xapakrep 3Toit rpa-
HHIBl ONpe/e/sieTcs: COOTHOLIeHHeM (UJIbLTPALHOHHBIX CBOHCTB
AJJIIOBHSL H KOPEHHBIX IIOPOJ.

Brillle y:Ke OTMeuaaoCh, 4TO B IIOAABJAIONEM GOJbIIHHCTBE Cay-
yaeB BCTPEYAIOTCA [Ba THMNA COOTHOIUNEHHH: BOJONPOBOIHMOCTH
aJJIIOBUSL ¥ KOPEHHLIX Mopox GJH3KH 10 BeJHYHHE H BOJOTIPOBO-
JHMOCTb aJJII0OBHSI 3HAUHTE/JBHO BhILLE,

B nepsom cayyae rpaHuia NOJHHBL KaK Obl OTOABHTaercs, H
a/JIOBHAJIBHLIH BOJLOHOCHBI TOPH3OHT MOXKeT paccMaTpHBATbHCA
KaK NOJYOrpaHHUeHHBIH MJacT ¢ KOHTYPOM TOCTOSHHOrO Hamnopa.

Taxue ROMHHBI YCIOBUMCS HaswBaTh IWupokuMu. K HX uyncay
CleIyeT OTHeCTH H TakHe peuyHble NOJHHBI, Ileé KODPeHHble NOPOABI
GOpPTOB 3HAYHTENBHO YCTYNAlT 1O (UIBTPALHOHHBIM CBOHCTBAM
aJJIOBHIO, HO caMH (opTa HAXOASTCS Ha TaKOM pacCTOAHHH OT
npoekTHpyemoro BoposaGopa, YTO BJHAHHE HX MOYTH He CKashbl-
BaeTcs Ha ero NPOH3BOIHTENbHOCTH.

Crnenyer oT™MeTHTb, UTO KOpPeHHbie 6GOpTa JOJHHBI, €CJAH OHH
CIO¥KeHbl TMOPONaMH, CHALHO YCTYMNAIOIIUMH  aJJIOBHIO 1O (HILT-
PauUMOHHBIM CBOMCTBaM, LeaecooGpasHO paccMaTPUBATL Kak He-
NPOHHIIAeMYI0 TPaHHIy mjacra. JTO NPHAACT pacyeTaM MNpPOH3BO-
IUTEJNBHOCTH BOM03aGOPOB  ONpele/eHHBIH  «3amac HalLeXKHOCTH».

C nocratoyHOlHl OGOCHOBAHHOCTBIO K LIMPOKMM NOJHHAM MOXK-
10 OTHECTH BCe peuHBle MOJHHEI, Y KOTOPHIX LIHPHHA MOJOCH MEX-
LY pexkoil H GOPTOM [JOJUHHE NpeBbiIaeT 4—5 KM H IKCTIYaTH-
PYeMbIil aJNIOBHAAbLHBI BOJOHOCHBII TOPH3OHT fABAsercA Oesua-
HOPHBIM.

Bausinue yca0BHO-HeNPOHHIAEMOTO KOHTYPA HA TIOHMIKeHHe
vpoBHsi BOAbl Geperosoro BofosaGopa B 3aBHCHMOCTH OT pacrovo-
JKeHHs 9TOT0 BOAO3afopa OTHOCHTEJIbHO KOHTYpPOB IIacta mnoj-
TBEPXKAAIOT HEKOTOPLIe COTOCTABUTEJNbHLIE PACUETHL

Takue pacuernl yxe paHee ObIIH BBINOJHEHB /IS OJHHOMHOTD
Bonosabopa [4; 32]. Onu nokasanm, 4To ecju BOoo3aGop pacmo-
Jgaraercs naxe B 9 pas GiMiKe K HeNPOHHIAeMOH DpaHHIe, 4YeM K
peKe, NOHHKeHHe B CKBAJKHHE OKa3hblBaeTcs TOJIBKO Ha 159% Goib-
UM, 9eM NPH OTCYTCTBHH HeNpOHHIaeMoro KoHtypa. s manHeil-
HOTO BOJO3aGopa COOTHOLIEHWS MeXKAY NOHHIKEHHEM VPOBHS H
pasMellleHHeM MO0 OTHOLIEHHIO K KOHTYpaMm Imjacta GYAYyT HecKoJb-
KO HHBIMH.

PacueTs! BHIMONHSAHCH AJSI JHHEHHOTO psifa, COCTOSAILErO H3
JIeBATH CKBaXKHH H Tapa/ileJbHOrO rpaHnmam mJaacra (paccro-
AHHS MEXKIY CKBaxKHHaMu B paay 300 m).

Ilpun pacnonoxenun psiga B 100 # or HenmpoHHUaeMmoil Tpaui-
el 1 B 900 # OT KOHTYpa IOCTOSHHOTO Hamopa NOHHXEeHHEe B
cpefHell CKBaMKMHe psiga okaseiBaercs Ha 659% Goabuie, ueM 1npH
OTCYTCTBHH HENpoHHIIAeMOH rpaHuuel. Ecam pAx cKBaxKHH pa3me-
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mwaercs Ha paccrosHun 260 M oT KopenHoro 6OpTa JOJAHHEI H B
750 M OT pekH, TOHW}KeHHEe B CPeJHeil CKBaXKHHe PsJa OKa3blBaeT-
ca GonpmuM Ha 509% no cpaBHeHMIO ¢ YCJOBHSIMH, KOTlla Kopeu-
HOH GOPT HaxXONHTCH Ha OOJbIIEM PaCcCTOSHHH OT JIMHEHHOTro BO-
nosabpa. dta pasHHULA ymeHbuaercs 10 25% mnpH pacnooXKeHuH
Bojllo3abopa mocepefluHe MeX1y pekodl H KopeHHHIM GoprtoM. Eme
MeHbllel oHa CcraHoBHTCA (Toabko 15%) npH pasMmellleHHH BOXO-
3abopa B 250 # ot pexu m 750 m or KopeHHoro Gopra. Ilpu or-
HOLIEHHH PACCTOAHHH 10 peku H 7o KopenHoro Gopra 1:10 Baus-
HHe HeNpOHHIIAEMOr0 KOpeHHoro 6GopTa AOJHHBI NIepecTaeT CKasbl-
BAThCS COBEPIIEHHO.

"~ Jlas GoJaplueil Ipynmbl PedHLIX MOJMH CYIIeCTBEHHOE 3HAaYeHHe
npro6peTaloT rPaHHIB BOJOHOCHOTO macTa B paspese. JTo OT-
HOCHTCS K TOMY CJydalo, KOraa a/loBHajbHble OTJOXKEHHS pas-
JEJSI0TCS BHIAEPKAHHBIMH CJa00NPOHHIAEMBIMH CJIOSIMH NOPOA Ha
IBa u GoJee TOPH3OHTA HJH MOACTHIAIOTCH KOPEHHLIMH TOPOIAMH,
XdapaKTepHU3YIOLHMICHA BEICOKOH BOIOHOCHOCTBIO.

B 3THX yCJOBHAX NpPH 3KCIIyaTalluu, TVIaBHBIM 0Gpa3oM, HHK-
HHX TOPH3O0HTOB Tpeﬁyew:ﬂ YYHTBIBATL IEepETeKaHHe H3 BEPXHHX.
To o6croaTenbeTBO, YTO BEPXHHH TIOPH3OHT, H3  KOTOPOTO MpOHC-
XOJIHUT TepeTeKaHHe B SKCIIyaTHPYEeMBlii TODH3OHT, THIPAaBIHYECKA
CBSI3aH ¢ PeKoH, fABAseTcs BaXKHBIM (aKTOPOM, ONpee SIOMHM
BO3MOXKHYI0 CTa0MAH3aUMI0 YPOBHS B OTKAaYHBaeMOM TODH3OHTE.
[TostoMy B Takux xoamHax TpeGyercs OLEHHBATL XapaKTep B3aH-
MOCBSI3H OTHeJNbHBIX BOJOHOCHBIX TOPH30HTOB M BEPXHEro ropH-
30HTA C PEKOoi.

I'masa III. OLEHKA 3KCHNJYATAILHOHHBIX 3AMACOB
NOA3EMHbBIX BOJ B PEYHBIX NOJHHAX

B nacrosmeii riaBe paccMaTpuBaercs 'MeTOJHKAa OLEHKH 3K-
CIIYaTallMOHHBIX 3anacoB [OJ3eMHBIX BOL B J0JHHAaX peK, OCHO-
BaHHAs Ha ydyeTe B3aHMOCBS3H MOA3eMHBIX M MOBEPXHOCTHBHIX BOZ.

ITon 3xcmayaTauHOHHBIMH 3amacaMH IOA3eMHLIX BOJ TIOHHMa-
eTCsl KOJHYECTBO BOJbI, KOTOPOE MO¥KeT OBITb NMOJYYEHO H3 BOLOHOC-
HOTO DOPH30HTa PANHOHAJbHEIMH B TeXHHKO-3KOHOMHYECKOM OT-
HOLIEHHH BOZ03200pPHBLIMH COODYKEHHAMH IPH 3aJaHHOM pexHMe
BONOOTOOpPa W NPH KauecTBe oTOHpaeMoil BOJALI, OTBEYAlOLleM ycTa-
HOB/JEGHHEIM TpeOOBaHHAM B TeueHHe BCEro cpoka paboThl BonO3a-
Gopa [33]. .

IMosToMy OlleHKa 3SKCIVIyaTallHOHHLIX 3allacoB IIOJ3EMHEIX BOJ
B paioHax BoN03a6opoB CBOAMTCH K pelIeHHIO ABYX 3ajad.

[Mepsas 3ajgauya — ONMpeieJUTh MAKCHMAJbHYIO IIPOH3BONHTGHB" -
HOCTb TIPOEKTHPYEMOTO BOJ03a6Opa C TAKHM DacyeToM, STOOH‘“E
JaHHBIX KOHKDETHBIX THIDOT€OJIOTHUECKHX YCJIOBHAX —Tie
VPOBHSI B CKBaxKHHax B0J03a60poB He MNpeBBIINANO 0L e’
TeyeHHe BCEro PacueTHOr0 BpeMeHH PaboTH 3TOro 1103 ﬁopa:;
JlonycTHMOe TOHHXKEHHE OMNpeJensieTcss TeXHHUeCKHMHS IMOK- =
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HOCTAMHA OTGOpPa JAHHOTO KOJHYECTBA BOABl H KOHKPETHLIMH DPHJ-
POreoJIOrHYECKHMH YCIOBHAMH.

Bropas 3azaua — npoBeputhb, Oyler JH COXpaHATbCA B Mpeje-
Aax JONyCTHMBIX HOPM KaueCTBO OTKAYHBAEMBIX C PacCUMTaHHBIM
Ae6HTOM MOA3E€MHBIX BOJ B TE€UEHHe BCero BpeMeHH paboTel BOJO-
3abopa. Ecau Takas npoBepKa nokamer, 4TO MPH PacCHHTAHHOM
BO0OTOOpE NMPOH30HIET HEJONYCTHMOe VXVIILIeHHe KayecTBa OTOH-
paeMoil BOJABI, TO OIlEHKAa 3KCIUIyaTallHOHHBIX 3amacoB CBOAHTCH K
onpejie/ieHHI0 TaKofi NPOH3BOAHTENLHOCTH BoJ03abopa, mpH KOTO-
POl B TeyeHHE 3aJlaHHOTO CPOKa ero paboThl KayecTBO oTOHpaeMoi
BOJBI COXPAHHTCST B JONMYCTHMBIX npemesax. B rakux ciayuasix sk-
ClyIyaTalHOHHble 3alachl MOLYT 0Ka3aThbCsl 3HAUHTEJIbHO MEHbIUH-
MM TOH MAKCHMAa/IbHO-BO3MOMKHOH INPOH3BOIUTENbHOCTH, KOTOpas
onpejensaach C yueToM OJHOH TOJBKO BeJHYHHE JONYCTHMOIO HO-
HHXKEHHS YPOBHS.

Jlas paccMaTpuBaeMblX YC/JIOBHE peuHBIX IOJHH 3ajavya HpoBep-
KH COXpaHeHHs KauecTBa OTKaYHBAEeMOH BOALI Bmpejenax MOMYCTH-
MEIX HOPM CBOJHTCHA, KaK IIpaBH/I0, K ONpele/JieHHI0 KOJHYeCTBa II0-
BEPXHOCTHBIX BOJ, KoTopoe OyJer IpHBJeKaTbcss K paborawulemy
BO03ab0opy, a TakikKe K OIpele/eHHI0O BDeMEHH 3TOro NOATACHBA-
HHS.

B Tex cayuasx, Korja 3arpsisHeHHbIE BOIbI NOATATHBAIOTCA He
CO CTOPOHBI PEKH, a OT KaKoro-imGo ouara 3arpsisHeHus B Ipefe-
Jax AOJHHBI, HYXKHO TaKiKe OIpene/JIHTh KOJHYECTBO 3arpA3HeHHBIX
BOJ, KoTopoe OylerT MOATATHBATLCH K Boao3aGopy mpH ero pabore.

B coorBercTBylomMX pasjenax Hacrofuled raaBel NOCae0Ba-
TeJbHO paccMaTpHBaeTcsl OLEeHKa NPOHSBOAHTEJNLHOCTH Oepero-
BEIX BOL03a6OPOBR B PA3JHUHBIX THIPOTEOJOTHUECKHX YC/IOBHAX H
METOJMKA NPOTHO3a BO3MOXHBIX H3MEHEeHHWil KauecTBa OTKauuBae-
MOH BOJB HauboJiee NMPOCTHIX PACUETHBIX CXEM.

1: OLEHKA MPOHW3BOJAHTEJIBHOCTH BOJ0O3AB0POB
B JOJTHHAX PEK

M3 BomosabopoB, SKCIVIyaTHPYIOWNX NOA3€MHHe BOJLI, HaHGO-
Jlee pacnpocTpaHeHHBIMH SIBJASIOTCH OeperoBnie. ITHM 0ODBACHAET-
¢ To GoJsbllOe BHHManne, KOTOPOe MHOTHE TOJbl yAe/aseTcs BONpo-
caM OLEeHKH HX TpousBoxuTeabHocTdH. HauGoabiumm pacnpocrpane-
HHeM NOJb3yeTCsd MEeTOJHKA OLEHKH NPOH3BOAHTENbHOCTH Oepero-
BHIX BO032GopoB, mpesokenHas @. Qopxreitmepom [39]. dta me-
TOAHKa OCHOBAHA HA AONYLIEHWH, UTO CBf3b [OA3EMHBLIX H MOBEpX-
HOCTHBIX BOJ SIBJISIETCS COBEPIUEHHOH M UTO BJHSHHEM KOpeHHBIX
6OpTOB JIOJHHHE, €CTH OHH H CJOXKEHB c1aGoNpOHHIAéMBIMH MOPO-
JdaMH, MOXHO npeHeOpeub.

IMocaennee nomyuieHHe, KaK MOKasajd pacuersl, NpHBEAEHHEIE
B rnase II, siBasercs poctaTouHo 0O60CHOBAHHBIM yiKe IPH COOTHO-

1 .
IeHHH (LI—"’ <, naxenpu GoJbiieil MO CPaBHEHHIO C ITHPHHOM
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JOIHHH JIMHe JHHeHHOTo BoposaGopa. Menee ofocHOBaHHO Aomy-
IleHHe O COBepIIeHHOW THApaB/JIHYECKO#l CBfI3H M0J3eMHBIX H TO-
BEDXHOCTHBIX BOI. 3

Tem He MeHee 3HAUHTeNbHAsA YacTb PAaCyeTOB MO OLEHKe MPOH3-
BOIHTEJBHOCTH GeperoBblX BOA03a0OPOB BHINOJHSIETCS N0 (opMy-
Je Popxrerimepa

) xkS (2H—S)
iy Bl o o
ap In » -}-E u‘-InT

r

’ ¥ (3'1)

i=l ¢
rae Q — cymmapHslit xe6ut sogosabopa;
k m H — coomsercTsenno ko3¢ (HUHEHT (UABTPALHH H MOUIHOCTb BO-
JIOHOCHOTO TOPH3OHTA;
S — nomycTHMOe MOHHMXEHHE YPOBHf B CPelHEli CKBaXKHHE BOIO-
aabopa;
ro— pajnyc 9TOH CKBaMHHBL;
N — ofee gyncIo cKBaXKHH BON03aGopa;

Q
L ( Q, exp — AL€OHT COOTBETCTBYIOMIEH CKBAXKHHEL Bonosabopa);

Q

T; » P; — PACCTOAHHS] CKBaMHHH, B KOTOpOHi ONpelensercs MOHHKe-

HHE, COOTBETCTBEHHO OT APYrHX CKBaxHH BofosaGopa H
ux orobpakeHH#l OTHOCHTENBHO JHHWH ype3a BOJH B DeKe.

YuureiBaa To 06CTOATENLCTBO, uTO Oeperopbie BoJ03a60pH HpoO-
eKTHPYIOTCSI B GOJIbLIMHCTBE CJAy4aeB B BHAe JHHEHHOro psiza MpH-
MepHO paBHOAeOHTHHIX H DaBHOYAAJeHHBIX OfHAa OT JPYroH CKBa-
JKHH, HEKOTOPHIMH HCCJeNOBaTeNAMH TNpelJIoKeHEl MeHee TPYJLoeM-
KHE METOJLl OLEHKH TIPOH3BOAHTENBHOCTH TaKHX BOA03aGOPOB-

Hanboapiuee pacrnpocTpanenne noaydumna ¢opmyna Mackera-
JleiiGensona [4]

kS 2H—S)
Q= dy 1 (8] ?
T taN Mg

(3.2)

rge ¢ — NnojiOBHHA PACCTOAHHA MeXJY COCEAHHMH CKBaXXHHAMH;
|=0oN — noaosuna anuHE JHHEHHOTO BOAO3abGopa;
dy— paceTosiHHe JMHEAHOro psAfla OT ypesa peKH;
7o— PajHyC CKBaMHHBI.
®opmyna (3.2) cnpapenauBa AJsd JHHEHHOrO psfja HeorpaHH-

YEeHHOH JUIMHBL M JaeT NO3ITOMY ONpeNeJeHHHIH <«3arnac HaJemHOC-
TH», KOTOPHI NPH MaJblX 3HAUEHHAX - OKa3bIBaeTcsi B psige Cay-

4aeB Ype3MepHBIM.

[TosTromy B Hacrosilliee BpeMsi B YCJOBHSIX COBEPIIEHHOH CBA3H
NOA3eMHbIX H NMOBEPXHOCTHHIX BOA H HeGOJBIIOH AJHHE JIHHEHHOTO
psza pexoMeHayercs Tonb3oBaTbcsl Oosee TOUHOH hopMmydioil
B. M. lllecrakosa [40]:

Q= nkS (2H—S)

2d; ¢ 24, ! 1 a
1 t e
- ‘/ +( l )+ it By e

.(3.3)
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dopmyay (3.3) MOXKHO 3anHcaTh HECKOJIbKO HHAYE:
kS H—S
iy g @4
4 ) aN o

3HaueHHs BeJHYHHBI

b N\
2 2, !
F(?l_do) e :T[ln‘/ Lofe (gtﬂ’) +—!° arctg o
CHHMAIOTCH C rpaduKa puc. 2, rie Aas CpaBHEHHs NMPHBEJIEH TaKxKe
rpapux ¢yHKuHH Fo= l—“
[lpn noxcranoske 3Hauenuit Fo B dopmyay (3.4) nocaennss
npunEMaer BHA (GopMyas Mackera — JleiiGensona (3.2). Moxuo

2d,
BHIEThb, YTO YXKe IPH 3HAYEHHAX —I"— >(0,5 pacuersl mo Qopmyae

(3.2) moryT naTh 3aMETHYIO MOTPELIHOCTb.
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Yro6ul yuecth cymMmapHbiii 3(pexT HecoBepuieHCTBAa Bpe3a pyc-
Jia B BOMAOHOCHHI{I IJIACT, €CTeCTBEHHOe 3aHJIeHHE PYCJAOBBIX OT/IO-
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XKeHn# u HaJHuHe B HHX CJa6ONpPOHHIAEMBIX NMPOCJIOEB, GLIO Mpex-
JIOXKeHO BBECTH B pacyeTHble GOpMYJbl JJA OLUEHKH IPOH3BOAH-
TeJbHOCTH BON03a60POB JONOJHHTEJIbHOE 3SKBHBAJEHTHOE CONpo-
THBJIEHHE. DTO CONPOTHBJEHHe ObIJIO NpPeNJI0KEHO paccMaTPHBATh
KaK CONMpOTHB/JEHHe FOPH3OHTANbLHOrO OTpe3Kka OAHOPOJHOro BOJO-
HOCHOTO mJiacTa NpH COOTBETCTBYIOUIEM CMeIleHHH ype3a BOJE B
pexke oTHOCHTENbHO Bono3aGopa Ha paccrosuue AL. Bmaromaps
paGoram B. M. IllecrakoBa [41; 42] u pana 3apyGexHbIX HCCIEN0-
Bareneit- B. C. Banrona [47] u M. C. Xanryma [44; 45] ykasan-
HBIfi cnoco® oueHkH GHUIbTPAIHOHHON HEOJHOPOJHOCTH PYCJOBBLIX
OTJIOKEHHH MOJYYH/ MHPOKOe pacnpocTpaHeHHe.

M. C. Xantyw [46] npennoua HOBHII METOX yueTa cyMMmap-
HOTO- 9¢peKTa HecOBEPUIEHCTBA pycsaa H KoJbMaTalHH PYCAOBHX
OT/IOXKEHHH NyTeM BBEJIEHHS SKBHBAJIEHTHOH IO BeJHYHHE COMpO-
THBJIGHHS BEPTHKAAbLHOH cJabompoHHllaeMOH CTEHKH He3HAuHTelb-
HOH TOJINMHBI, MOJHOCTBIO Npopesawlueil BONOHOCHBIA TOPH3OHT.

Bce paccmoTpenHBIe MeTO/Bl He YUHTHIBAJIH, OAHAKO, BO3MOX-
HOCTH ONYyCKaHWSl YPOBHS 3KCIYaTHPYEMOTO BOJOHOCHOTO TOPH-
30HTA HHXKe NOJOMBH €1a60NPOHHILAEMOro ¢JI0f MOJA Pyc/IOM Mo-
BEDXHOCTHONO BONOHCTOYHHKA, T. €. BO3SMOXKHOCTb OTPbHIBA YPOBHS
OT JHA PeKH-

Bonpochl OleHKH NMPOH3BOAMTENbHOCTH GeperoBblXx BoA03a60pPOB
C Y4eTOM HeCOBepIIeHCTBa Bpe3a pycJa H KO/JbMAaTalHH PYCJIOBBIX
OTJIOJKeHHH 00cToATeNbHO paccMoTpeHbl B craThax B.M. I puropse-
Ba [17; 18; 19]. AsTop, ocHOBHIBasICh Ha peueHHsaX A. A. Yrunuyca
[40], paccmarpuBaer pabGoTy ropH30OHTaJAbHOH HHOHIBTPAUMOHHOMN
rajepeH B YCJAOBHAX YCTaHOBHBUIEfics (HIBTPALMH C y4eTOM BO3-
MOXKHOCTH OTPhIBA YPOBHSI SKCIJIyaTHPYeMOro FOPH30HTa OT MOMAOLI-
BHl C/1a00NpOHHIIaeMOr0 3KPaHHPYIOIIETO CJ0S MOJ PYCIOM DPEKH.

B. M. I'puropbeBsIM NOJIyuyeHH Caeaylomue GopMyasl AJas onpe-
IeJeHHsl TPOH3BOAHTEIbHOCTH Bojo3abopa (pHC. 3).

: 3 e S

Puc. 3. CxeMa pasiHYHEIX PEKHMOB ,;Tﬁ ;

buabrpannn npn pabote OGeperoso-

ro Bonosabopa =
1 — penpeccHOHHAS KDPHBAfA NPH NOAMNEp- AT S S
TOM peXuMme GHALTPAUHH; 2 — Aenpec- Sl e
CHOHHAS KPHBAas NPH YacTHYHOM OTpbi- SR
Be YPOBHA OT MOAOWIBH CcAaGonpoHHIlae- :
MBIX OTNOXeHHf B pyche; 3§ — mempec-
CHOHHAfi KPHBAs NPH MNOJHOM OTphIBE
YPOBHA OT NOAOIIBH mamnpoﬂunaemux
OTNONEeHHA B pycne

-+~

. A it Ay v
7 FLOerrvs ey

1. TNonnepruit pexkuMm ¢uabTpanun («OTpHBa» HeT):

b8 QH—9) +q —T %0
) e
k
g= , i (3.5)
2 (dg—l— VEmA, cth m)
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Tae ¢ — eAWHHYHL (Ha eIHHMIY JTHHLI BOj03aGopa) aebur BoAosabopa;
M — MOHHOCTb BOJOHOCHOTO TOPH30HTA NOJ PYCAOM DEKH;
S — nonycTHMOE TIOHHIKeHWe Ha JHHHE BOJ03aGODPHOH ranepen;
2b — mHpHHa pycna peKH;
gy — eNHHHYHLIA PACXOI ecTeCTBEHHOro MOTOKA MOASEMHBX BOJ, APEHHpY-
eMuiX PeKofi, Ha POTHBOMOJAOXKHOM Bofo3abopy Gepery;
g2 — €IMHHYHBIA DAacXOl €cTeCTBEHHOro MOTOKA NOA3EMHBIX BOJ, JpeHHpy-
eMHIX peKol, Ha TOM Gepery, rie pacmojiozeH Bofo3abop;

Ao=k’:'—3-—oﬁoﬁmenﬂuﬁ napamerp, HasBanum#i B. M. IpuropbeBniM «ko3ddu-

IHEHTOM COMpPOTHBJIEHHS 3aHJeHHOTro ciod GHAbTpaunu» (R, u my — co-
OTBETCTBEHHO KOS(ODHIHEHT (QUAbTPALHH H MOIIHOCTh cJAabonpoHHIlae-
Moro conos mox pyciaom pekn). Kpaline opHeHTHpOBOUHLIE 3HAYEHHS
Ay, pexomenayemuie B. M. T'puropbeBriM, C/efyiOlUiHe: njd TOPHHIX
pek — 1—5& cyTOK, A8 NpeAropHLIX y4acTKOB pek — 5—I10 cyTok, aas
PaBHHHHEIX (;:ex— 10—15 cyTox H AAs 3aperyJHpOBaHHBIX HeGOJBIINX
pek — 20—30 cyToxK.

2. HacruuHblfl OTPLIB YPOBHA OT MOJOLIBLI CJaGONPOHHILAEMOro
ca10s: {

k (m‘-——h’)—l—ﬂ;ﬂ—m- 2b— )
R = 2 (26—0-+do) ’

rae h=H — § — ocrarouHsiii CTo16 BOJLI HA JHHHHA BO103a60pa;
Hy — npeBuimenne ypoBHA BOJZE B PeKe Haj NOAOWBOM BOJIHOCHOrO
TOPH3OHTA
B ¢dopmyne (3.6) HenspecTHOI ABASETCS TAKKe H BeJHUYHHA §—
KOOpIHHATa TOYKHOTPHIBA, KOTOPAsA HAXOANTCA H3 PABCHCTBA: gy={j,

(3.6)

rae o S km R
 CHE R T e bl o (3:9)

AL E PSS | Hp A
G = g =" @2b—9) (3.8)

3agaua pemaercsl HeCJOXHbIM rpaduueckuMm noabopom. s
sroro u3 BoipameHuit (3.7) u (3.8) onpenensiorcs 3HaueHust gs U
g4 s Tpex suavennii 6 (§=0,6 b, 6=b u 6=15 b) n a1a xKax-
JOM0 BbIPa:KeHHs CTPOSITCSl coBMelleHHble rtpaduxku go=[ (8) n
ay =f (8)-

Touka nepeceyeHus 5THX rpadHKOB H NO3BOJHT HAHTH HCKO-
MOe 3HadeHHe 0.

3. Ilpu mosHOM «OTpbiBe» YPOBHA OT MOAOIIBEI C/abONpPOHMIIAE-
MOTO CJIOSi:

4= q+q -+ 2b. (3.9)
a

Has cyxpeHns o pexume GHIbTPAUHH (MOANMEPTHI pexXuM,
YAaCTHYHBIH «OTPBIB» W TNOJHBI «OTpeiB») B. M. ['puropbeBhim
NpeAJoKeHnl CJelyollHe COOTBETCTBYIOIHe KPHTEPHH.

«OTpeiB» GYNEeT MOJHBIM, €CJH BHIIOJHSIETCS COOTHOUIEHHE

4 (Ho—m) 4b (do -+ b)
4o > k (m*—h") —2¢q, (do+26) (3.10)

. i?f = 3* 3ax_ 227



Ecau coornomenne (3.10) He BEmoaHAeTCs, BO3MOXEH YacCTHY-
HEIl «OTPBIB», YCJIOBHEeM KOTOPOro fBJISIETCH BHINOJHEHHE COOTHO-
LWeHHsA

(Ho— m) 2 s sh A + 2q; d
L g8 . Vim A Vima, ' -0 3.11)
VEmdad, k (m*—h?) ;

Ecau 1e Bunoausiorcs o6a coorsomenns (3.10) u (3.11),
HMeeT MEeCTO MOANEPTHI peXuM GHIALTPALHH.

Bce mpeasaraembie B. M, I'puropbeBeiM  pellleHHsi He YYHTHI-
BalOT HeyCTAHOBHBIUHICS XapaKTep [ABHMKEHHS TOJ3eMHHIX BOZ,
UTO CKa3LIBAETCSI Ha NPHUTOKe NOA3EMHBIX BOJ CO CTOPOHH GOPTOB
JOJIHHBI, KOTJla MOIMHOCTH BOJOHOCHOTO TOPH3OHTA JOCTATOYHO Be-
JguKa, He yyuTHIBAlOT OHH Tak¥Xe H TO 00CTOATeJLCTBO, uTO IIO-
BEPXHOCTHBIiI BOLOTOK MOXET 4acTh rojla OTCYTCTBOBATb.

HaunGoJsiee NOJTHO pacCMOTPEHEl BONPOCH OIEHKH IPOH3BOJH-
TeJbHOCTH B0J03a00pOB C y4eTOM HeCOBepIIeHCTBa Bpe3a peYHBIX
PYCI H HaaHyHsl CIaGONPOHHLIAEMOr0 SKPaHHPYIOWEro Cl1osi MOA
pyciom B paGorax ®. M. Bouesepa [7; 8; 9]. On paccmarpuBaer
pabory JHHelHOro Bojgo3abopa GeCKOHeUHO{l JJIHHB W OJMHOYHOH
CKBaXKHHBl B YCJIOBHAX dCHMMETPHUHOH M CHMMETPHUHOH CXeM
¢uabrpanun. CxeMa (QHABTPALMH CUHTAETCH CHMMETDHYHOH TIPH
Goabmioll MmWHpHHE pycia, Korga (GHABTPaUHOHHBIM [OTOKOM € NpO-
THBONOJIOKHON CTOPOHBI PeKH MOMXKHO npeHeGpeub. Takas cxeMa

2b
cnpapejHBa TIPH COOTHOMEHHH ———— >2. B Tex cayuasx,

Vkm Ad
KOTZa pyC/a0 PeKH y3koe H (DHALTPAaLHOHHEIM [OTOKOM C IIPOTHBO-
IIOJIOZKHOIH CTOPOHBI npeHeGpeub Heab3sd, JOMKHA NPHHHMATHCH
aCHMMeTpHUYHAs CXeMa C]JHJ'Ipral.lHH.

IMonyuyennsie @, M. BouyeBepom aHaJuUTHUeCKHE pEIIEHHS TMO-
3BOJIMJIH eMYy NpPeNJOXHTh MeTOJHKY pacuera JHHeiHoro OeperoBo-
ro Bojo3abopa AJf YCJAOBHil HeyCTaHOBHBLIEFOCSI H yCTaHOBHBIIeE-
rocs peKHuMOB (I)PIJIpraU,HK C YueTOM BO3MOMHOCTH 4YaCTHYHOTO H
IOJHOTO OTPhIBA YPOBHSI OT MOJOUIBHI 3a/I€rajollero INOx pyCJaoM
cnabonpoHHLIaeMoro sKkpanupyioulero c/yosd. Pewennss nonydueHsl B
Hanbonee obuleM BHAe AJs YCJAOBHH HEYCTAHOBHBIIEroCS JBHXKe-
uusi. Tlonaras B HHX BpeMs paBHBIM GecKoHeuHoct, @. M. Boue-
sep noayuus Bce pemenusi B. M. I'puropresa mns yc.nonnﬁ HeycTa-
HOBHBILIETOCS! JIBHKEHHS.

®. M. BoueBepom mpeasoxkeHa Tak:ke MeTONHKAa pacyeta ONlH-
HOUHOTO BON03260pa B YC/IOBHSAX CHMMETPHYHON M aCHMMETPHYHON
CXeM JIsl YCTAHOBHBIIEroCsl pexuMa GuabTpanuy U B yCAOBHSX
CHMMETPHYHOH CXeMbl /I HeyCTAHOBHBIUErocs pexuMa GuIbTpa-
IHH.

Crnenyer oTmerntb, 4TO NpH OLEHKe NPOH3BONHTE]LHOCTH BOJO-
3abopa, cpoK paboThl KOTOPOro SIBJsIETCS Bcerjia BeChbMa NIPOAOJ-

KHTEJIbHBIM, BCe PacyeThl N0 ONpPEeNeJeHHIO BEJNHYHHBI NOCTYMalo-

3* 3ak. 227 23
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Puc. 4. Tpaduxn 3aBucaMocTH AL={(k, m, b, A,)

LIero H3 peKH pacxofla MOTYT BBIMONHAThCA AJAA YCJAOBHHA YyCTaHo-
BHBIIETOCH ABHKEHHS.

BecbMa IeHHBIMH SIBJASIOTCA pelieHHs, noayueHusie ©. M. Boue-
BepoM [Jisi ONHHOYHO!N CKBaKHHbl. OHH MO3BOJAKT oOnpelessith ¢
MOMOUIBIO ONBITHBIX OTKaueK HamboJee BaxKHbIfi pacueTHBi mnapa-
merp —BesnuuHy Ao (puc. 4) u  KospHUHEHT nNepeTeKaHHsA

A (A= YRk ). Huxe, B rnase V, 6yzer usnoxena Meropuka

onpejeseHHs 3THX NapaMeTpos.

Kak B pa6Gorax B. M. I'puropseBa, Tak u B peienuax @. M. Bo-
yeBepa He YYHTHIBaeTCs BO3MOXKHOCTb BpeMEHHOro NpPOMep3aHus
HJIH TIepechiXaHHSl NMOBEPXHOCTHOTO BOJMOTOKA, a TaKkKe BO3MOXK-
HOCTbL MNpeBLIIEHHS B TeYeHHe roja NPOH3BONHTENBHOCTH BONO3a-
6opa nam pacxonom peku. He yuntniBaercs Takke Biausuuae 6op-
TOB IOJHHBL.

Kpome Toro, B pacyerax ®. M. BoueBepa mpHHHMaercs jomy-
nieHne 06 OTCYTCTBHH 3KCIUIYaTallHOHHOTO 3aHJIMBaHHA, He BHINOJ-
HAwpUieecd, Kak NMpaBuio, Ha GOJbIIOM YHCIe 3aperyJaHpOBaHHBIX
PeK i Ha BONOXPaHHIHIAX.

Huxe npennaraercs MeToj[uKa TPHOMHMKEHHOH ONIEHKH MpOH3-
BOIMTEJ]bHOCTH HanHOGosee 4acTO BCTPEYAIOUMXCH JIHHEHHBIX BOJIO-
3abopoB, paboTalOUIHX B PAa3JIHUHLIX THJPOreoJOTHUECKHX YCIOBH-
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fiX, B KOTOPOH cJesJaHa MONnbTKa yuyecTb BJAusiHHE OGOPTOB IOMHHbBI
H peXHM NOBEPXHOCTHOro BopoHcTouHHKA. [Ipu. sTOM caenaHsl Tpn
00bIYHO IPHHHMaeMbIX AONYyIEeHHA:

1) rumpreojiorHuecKHe NnapaMerpbl OCHOBHOTO BOJOHOCHOrO ro-
pH30OHTa B 30HE BJHSIHHA BoJ03aGopa H3MEHSIOTCA HE3HAYHTEJNbHO
H MOryT OBITb OCPeJHEeHE;

2) GeperoBasi JIMHHS TNPHHMMAeTCs MPAMOJHHEHHOH H 3aHHMaer
KaKoe-T0 (QHKCHPOBAHHOe MNOJOXEHHe HJIH He3HAaYHTeJbHO NepeMe-
IAEeTCsi OKOJIO KAaKOro-To (PHKCHPOBAHHOTO CPENHEro MOJIOXKEHHH;

3) B YCJIOBHSX MOANEPTOr0 pexuHMa (UIbTPALMH WJIH [pH
NOX/EeBaHHH ABHMKEHHe MOR3EMHBIX BOJA B paiioHe Boxosabopa
SIBJISIETCS YCTAHOBUBLUMMCS HJIM KBAa3HYCTAHOBHBILIUMCH.

B npennaraemoii MeroiuKe 4acTHYHO HCNOJb30BaHBI NPHBEICH-
nele Beime pemrenus B. M. I'puropreBa n ®. M. Bouesepa.

Tunuszauus PeYHbIX AOJHH

PaccMoTpenHble Bbillle THADPOJOIMYECKHH peXXHM H HampabjieH-
HOCTh THAPAaBIHUECKOH CBSI3H NMOBEPXHOCTHHIX BOJ C MOJA3EMHLIMH,
4 Takxe 3aKOHOMEPHOCTH TeOJIOTHUecKOro CTPOEHHS M THAPOreo-
JIOTHUECKUX YCJIOBHH PEUHBIX JOJHH [OKasbIBAlOT, UTO pedHble N0-
JHHBI XapaKTepusylorca BecbMa OoJbliMM pasHooOpasmeM THAPO-
JIOTHYECKOr'0 PeXHUMa U THAPOreo/JOrHyecKHX yCIOBHM.

Tem He Menee A1 YHM(HKAlHH METOJOB OLEHKH NPOU3BOAH-
TeJbHOCTH BOA03aGopoB, paloTalomuX B PA3IHYHBIX PEYHBIX AOJH-
Hax, Iegecoo6pasHo MPOBECTH THNMH3ALMKI MOCAEAHHX C YU4eTOM HX
THAPOre0JOTHYECKHX H THAPOJOTHYeCKHX ocobeHHOCTel Mas oboc-
HOBaHHMsA BEIOOpA PACUETHBHIX CXEM.

B ocHOBY Takoii THNH3aUHH MOTyT OLITH I0JIOXKEHB YCJIOBHS
B3aHMOCBSI3H HaMeuaeMOro K 3KChjyaTalHH BOLOHOCHOTO FOPH30H-
Ta ¢ pekamu. [lo 3ToMy mpHHIMNY BCe pasBeLyeMble peuHble JOJH-
Hbl HJIH Y4aCTKH 3THX JIOJHH MOXHO OOBeJlHHHTb B JIBe OCHOBHbIE
TPYNIIBL

K rpynme A orTHeceHbl peuHble JOJHHBL, B Ipejenax KOTOPBIX
HaMmeyaeMBlfl K 3KCIIyaTalMH BOJOHOCHEIH TOPH3OHT MMeeT Hero-
CPe/JCTBEHHYIO THIPAB/JIHYECKYIO CBA3b C Peroil, HE3aBHCHMO OT TO-
ro, 3aTpy/ZIHeHa 3Ta CBA3b HJH ABJAAETCHA COBEPIIEHHOH,

K nonmnam sTofi rpynnel OoTHeceHo Takike GOJIbIIOE YHCIO pey-
HbIX [0JIHH, Y KOTOPHIX XapaKTep IHAPaBAHYECKOHl CBS3H NePHOMIH-
4eCKH pe3ko Mensiercsa. Hanpumep, B MeXNaBOAKOBBIi NMepHOA 3Ta
CBfI3b HMEET MeCTO JIHIIb B Npelesax pycia, a B NaBOAOK ITPOHC-
XOAHT 3aTOIIEHHE BCeH NOHMblI H YCHJEHHOe NHTAHHe NON3eMHBIX
BOA Ha Goabwoi miomanyu. Moxer okasaThesl, yTo H Ge3 3aTomie-
HHSl TIOMMBI PACIIHPEHHE pycja 3a cyeT MNoabeMa YPOBHA B peke
NPUBOAMT K 3HAYHTEJBHOMY VBENHYEHHI0 OGHAbTPAaUHH H3 pycnaa,
0co6eHHO Ha NpHOPeXHBIX yyacTKax, rie GHAbTPALHOHHBIE CBOil-
CTBA DPYCJOBBLIX OTJIOXKEeHHIH 3HAYHTE/NbLHO BHIIIE.

K rpynne B oTHeceHm Te NOJHHE, B Npefiesiax KOTOPHIX Hame-
uaeMbl K 3KCIJIyaTallHd BOJOHOCHBIN TOPH30HT OTAEJNAETCH OT IO-
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BEPXHOCTHOTO BOJOMCTOUHHKA APYrHM BbIDAXKEHHBIM BOJOHOCHBIM
rOPH30HTOM, XapaKTepPH3YIOIHMCs OTJHYHBIMH OT NEPBOro TrOpH-
30HTAa (HHKHEro) (HABTPAMHOHHBIMH HJAH €MKOCTHLIMH CBOJCTBA-
MH. K nosnnHam 3TOH TPYNOB OTHOCATCA, HampHMmep, JoauHa Ce-
BepHoro [loHua, rje 3SKCIJyaTHpyeMblii MepreJibHO-MeJOBOH BOJO-
HOCHBEIH TODH30HT OTIENAETCA OT PEKH BBIAEPKAHHOH Tojlefl
a/JII0BHA/BHBIX OTJ0XKeHHi, foauna p. Hapuc 6ams r. Buabuioca,
rjie BhlllIe 3KCIJyaTHPYeMOro BOJOHOCHOrO TIOPH30HTA, NpeJcTas-
JIeHHOr0 IecYaHO-rPABHHHEIM MaTepHaJoM, 3aJeraer BhlIepiKaH-
Hasg ToJIla MelKO03epHHCTHIX CJ1aGOBOJOHOCHBIX [ECKOB, IepeKphl-
THIX, B CBOI0 OYe€pelb, XOPOIIOBOJONPOHHIAEMOH rpy6006J0MOUHOM
TOJILEH COBPEMEHHOr0 4aJl1I0BHA, aHAJOTHYHOH Nmo (UIbTPALHOH-
HBIM CBOHCTBaM NepBOMY TOPH30OHTY, HO HMelOLlell HEe3HAUHTelb-
HYIO MOIIHOCTb.

Caenyer OTMETHTb, YTO YKa3aHHOe [eJeHHEe pPeuyHbIX JOJHH Ha
JBeé IPYNNbl OTHOCHTCSI HEe KO BCeHl JIOJHHe B UEJOM, a K TeM ce
yuacTKaM, rje yze CyLlecTBYeT B0A03a00p HJH IIPOEKTHPYIOTCH H
HNPOBOASATCS pasBefouHble paboThl /151 OpraHH3aunuy BOK03a6OPOB.
Ha pasnmix yyacTkax O/HAa H Ta JKe [0JHHA B 3aBHCHMMOCTH OT
THAPOre0IOrHYeCKHX YCJIO0BHIT MOXKeT ObITh OTHeceHa K nepBon HIH
KO BTOPOH rpynmne.

B HeKOTOpHIX cayuadX THAPOreoJOTHYECKHe VCJOBHS Ha JaH-
HOM yYacTKe peYHON JOJIMHBI TAKOBHI, UYTO 37eCh Ha HeOO/bIIOM ee
OTpe3Ke CyIeCTBYIOT YCJIOBHsS, XapaKTepHble IJIA MepBOH H BTOPOii
rpynn goauH. IIpHMepoM TakuX y4yaCTKOB MOTYT CJYXKHTh peuHble
nonunbl Yepnomopckoro moGepexnsi Cesepnoro KaBkasa, rae 3a-
4acTylo BOR03a6OpHl Pa3BelYIOTCH M CO31aioTCsl BOJM3H  TpaHHILbl
BHIKJIHHHBAHAA CJa0ONPOHHIIAEMBIX CJI0€B, OTIAENAIOUIHX HHKHHI
IKCIIYaTHPYEMblit TOPH3OHT OT BEPXHero.

B npenmenax kaxkao#f u3 BHIEJIEHHBIX TPYNI peYHBle [OJHHBI,
KaK I0Ka3aj aHaJu3 TPAHHYHBIX YCJIOBHII M HX BO3MOMKHBIX H3MeHe-
HHI B Ipolecce 3KCIVIyaTalHH, MOXKHO pPasfieNHTb 10 ABYM OCHOB-
HEIM TIOKa3aTesM:

1) no pexHMy CTOKa B NOBEPXHOCTHOM BOJOHCTOUHHKe (IO-
CTOSIHHOAGHCTBYIOLHH, IPOMEP3aeT HJH NepechXaer);

2) Mo HCKyCCTBeHHBIM ¢akTopam (3aperyJupoBaHa WJIH Hesa-
peryaiupoBaHa peka).

IIpn BriGope pacueTHoii cXemMbl HauboJee Ba)KHbBIM H3 Ha3BaH-
HHIX JIBYX rnokKasareJefl sIBJsieTCsl PeKHM CTOKa B NOBEPXHOCTHOM
BOJIOMCTOUHHKE.

[To 3TOMy MoOKasaTenio KaxKzasi M3 BblAeJeHHBIX TPYNN JIOJHH
pasjensercd Ha JABa THMa: 1) peuHsle AOJNHHBI, HMeIOIIHe NOCTOSH-
HBIfi CTOK, H 2) peuHble NOJHHBI, He HMeIOIlHe MOCTOSHHOIO CTOKa.

Ko BTOpOMYy THIOY OTHOCATCH H Te PEeYHble JOJHHDI, ¥ KOTOPBIX
pacxoj peKH B TeyeHHe YacCTH roja 3HAYHTEJNLHO HHXKe [POH3BO-
AHMTENBHOCTH BOlO3abopa.

OcnoBHOe OTIHUHE AOJMH MEPBOrO THUMA COCTOHT B TOM, uTO
3lleCb He3aBHCHMO OT TeCHOTH THJAPABJAHYECKOH CBA3H IHTaHHe
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IKCIIyaTHPyeMOro BOAOHOCHOTO IOPH30HTA 3a -CYeT MOBepXHOCTHBIX
BoA OyZeT mpH IKCHAyaTalHH HenpepuiBHbIM. B joiuHax, oTHOCH-
LHXCA KO BTOPOMY THIY, ONpele/eHHYI0 4acTh Foja Npu 3KCIya-
Tal Uy TAKOTO MOANUTHIBaAHHA He Oyjer BooOie.

Bropoii mnokasaTe/b — 3aperyJHpPOBaHHOCTb  PeKH — JA0JKeH
VHMHTEIBATbCs B OOJIBIIHHCTBE ClyuyaeB TOJNbKO B JIOJHHAX MepPBOro
THNA, TAK KaK TOJNbKO Ha Geperax BOJOXpaHH/IHLL H NpPHJEramouux
K HHM BBIIE 110 TEUEHHIO yuacTKax, I/le BCeria ecrb CTOK, Cylue-
CTBYET peaJjibHas yrposa 3KCIJyaTallHOHHOrO 3aHJIeHHs.

[lo sromy mokasarenio B J0JHHAX NEPBOrO THOA BblEJIAETCS
JBa NOATHOA: a) pevyHble JOJHHH € HE3aperyJHpOBaHHLIM CTOKOM
H 6) peuHble NOJHHLI C 3apery/JHpPOBaHHEIM CTOKOM.

B noamnax nepsoro MOATHNA MOMKHO CYHTATh, YTO 3IKCHJIyaTa-
uKs BOA03aGOPOB, pacnoJO¥KeHHHX B 3THX JIOJHHAX, He Bbi3biBaer
3aMeTHOTO YCHJIEHHSI NPOLECCOB KOJAbMaTaluuH H 3aHJIEHHs.

B nonuHax, OTHOCSALIMXCA KO BTOPOMY MNOATHIY, 3KCIIyaTalus
MOJKET CYLIeCTBEHHO YCHJIHTb 3aujieHHe JIOHHBIX OT/JOXKeHHH. 31O
obcrositenseTBO npuoOperaer Gogbllloe 3HaYeHHe I[IPH  ONEHKe
IKCNIYyaTalHOHHBIX 3aMacoB NOJA3eMHLIX BOJA B Mpejeaax JHaHHOro
VUacTKa PeyHoil JOJHHBI H JOMKHO 0653aTeNbHO YUHTHIBATHCA.

Ouenka NPoOM3BOJAHTENBHOCTH OGeperoBbix Bomo3abopos,
IKCONYATHPYIOWHMX MOJA3EMHble BOJbl, HMelUHe NPAMYIH0
THAPABAHYECKYI0 CBA3b C PeKOH
(peunsle ROJAHHBI FPymIBl «A»)

Pacuernbie cxemsl. [Ipenniaraemas MeTOAMKA OLEHKH NPOH3BOAH-
TEJIbHOCTH GeperoBuIX JHHeHHBIX BOA03a60pPOB OCHOBAHA HA MPHHIH-
ne cAOoXKeHHs QHUIbTPALMOHABIX TeYeHWH H ONPeleNsieTcs PeXHMOM
¢buabTpanun.

Korna B Teuenne rona npu paGote BorosaGopa Gyner coXpaHsATb-
€A NOANEPTHIH peXuUM GUILTPAlNY, CKIAALIBATCS QUIBTPAUHOHHBIE
nons Boposabopa W ero oTOOPAXKEHHS OTHOCHTEJNBHO CMeILeHHONo
ype3a peKH M KOpeHHoro Gopra J0JHHEL.

Ecnn B paccMaTpHBaeMbIX YCNOBHSIX HHOTZA CTOK B PeKe mpoma-
Jaet, TO K CKAaAbIBaeMbIM (QHABTPANHOHHBIM MMOMAM MpH6GaBASeTCs
¢punbTpaunonHoe noje QGUKTHBHOrO BojAo3abopa, pacnoloXKen-
HOr0 Ha MecTe HCTHHHOrO ype3a peKH, BK/IOYalOIerocss B MOMEHT
npekpauienns CToka ¥ paboTalolero Bech NMepHOJ ero OTCYTCTBHS.
Hebur storo ¢urTHBHOrO BOj03abopa NPHHHMAETCH PaBHHIM HJIH
pacxony (GuIbTpOBaBIleHcs B NepHOL mnoAneprtoit (UJAbTpauUUH
peuHo#l BOABL (€CMH MHHMMAa/JbHBIE MeXEeHHLIH Pacxojl peKH paBeH
HYJIK0) H/IH PasHOCTH MeXIy pacxonoM ¢uiabTpoBaBuiefica u3 pyc-
Jla B nepuoj noanepTodl ¢UALTPALMH PeyHOH BOABLI H COXPaHAIO-
liefics BEJHYHHOH MEXEHHOrO CTOKa. YYHTHIBAsi CPaBHHTENbHYIO
KPaTKOBDEMEHHOCTb JeficTBHS  (DHKTHBHOrO BOj03abopa, MOXKHO
cYHTaTh, YTO GOpPTa MOMHHBE, €CH OHH H CJIOXKEHH cl1abonpoHHa-

eMbIMH NOpOJaMH, He MOB/IHSIOT Ha XapakTep ero (GHAbTPalHOHHO-
ro noJsi.
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Korna B reuenne roma npu pabore BonosaGopa Gymer Hab.ai0-
JaTbes NMOCTOSIHHBIA pacXofl «J0XKIEBaHHA» H3 PEKH, CKJaIblBaloT-
¢ (puabTpanHOHHBIE TOJAS caMoro Bojxo3abopa M GHKTHBHOH Ha-
rHeTaTe/NbHOl rajeped, paBHOH mo AJiuHe BoAO3abopy, pacnoiio-
JKEHHOH Ha HCTHHHOM ype3e pekH H paboraiomefi ¢ pacxoloM
«f0¥KeBanusiy, [Ipy 3TOM B 3aBHCHMOCTH OT COOTHOLIEHHS (U/IBT-
PALMOHHLIX CBOHCTB aJJIIOBHS H KOPEHHEIX TOPOJ NMpHHHMaeTcs,
uyTto BoA03abop M HarHeTaTenbHas rajepes paboTalT B YCJI0BHSIX
HEOrpaHH4Y€HHOro mJjaacta HWJAH B YCJIOBHAX MJacTa — MOJOCH ¢ He-
NpOHHLAEMBIMH TPaHHIAMH. Ecan B paccMaTpHBaeMblX YCIOBHAX
OMnpejleleHHyI0 9acTh roja CTOK B peke nponajaeTr, K CKJlalbiBae-
MbIM QHILTPAHOHHBLIM 1NOJAAM HpubaBisgercss (QHUIbTPAUHOHHOE
moJie elle OJTHOrO JIHHEHHOro BoA03abopa, (UKTHBHONO, ‘Pacro’ic-
JKEHHOTO Ha TOM XK€ MeCTe, YTO H HarHeTaTelbHas rajepes. JTOT
BOM03a60p BKJIIOYAETCA B MOMEHT NpeKpameHHSA CTOKa B peke 1
paGoTaer BeCb N€pPHOJl €ro OTCYTCTBHS ¢ A1e6HTOM, PaBHBIM Pacxoily
«0XKeBaHUsA» (ecqiH MHHHMAJbHBIH MeXKeHHBII CTOK paBeH HYJI0)
HJIH PasHOCTH MeXAY PacXoioM <«/I0:KIeBaHHA» H COXPAHAOULHIMCA
MHHHMAaJbHbIM MeKEHHBIM CTOKOM.

Yenosusi, KOraa BO3MOMKEH 4aCTHYHBEI OTPHIB YPOBHS 3KCIIya-
THPYEMOTO TOPH30HTA OT MOJAOIIBHI CJ2GONPOHHIAGMOr0 A0S MOA
pyc/iom, He paccMaTpuBaeM. B 3TOM ciayuae MpHAHMAIOTCA YCJIOBHA
NOANEPTOro pexxuMa (QHIbTPAIMH, YTO 1aeT HEeKOTODHI 3amac B pac-
yerax.

Pacyernsie 3apucumocti. M3 pacuernplXx cxem BHAHO, 4YTO 18
OUEHKH NPOH3BOAHTENLHOCTH BOJ03abopa Nnpexae Bceno HYMKHO Bbl-
AICHHTb, KaKofi peHM (HAbTpauuH GyJleT HMeTb MeCTO TpH pa-
6ote Bojo3abopa H HaJIHUYHH CTOKA B peKe.

[TonuxKenue ypoBHs BOJL B paiioHe Bojo3zabopa npubIIKeHHO
MOKeT GbIThb ONpeIesNeHo 3 BeIpaKedus

B OH =210 T p 2 2dln—— (3.12)

nk

rie S — pacueTHOe MIONMYCTHMOE TOHHMKEHHE B CPeIHEHd CKBa)KHHE JHHEeHHOTD
BOsto3aGopa;
g —enuHuyHag (Ha eIMHHUY IJHHE) npPOH3BOAHMTEJNLHOCTb PABHONPHTOU-
HOfl ranepeH, sKBHBAJEHTHOR N0 7eGHTY JHHEHHOMY Bono3abopy;
2/=2¢N — nauua paBHONPHTOUHOI rajiepex;
Guex — CPelHe-MHHHEMANBHBIA €IHHWYHBI MeMeHHHl Pacxof peKH, ompeaens-
eTCA JeNeHHeM CpelHe-MHHHMAJbHOTO MeXeHHOTo pacxofa (Qumem)
Ha AJHHY JHHeiHOro Bogosadopa (2{);

G — (uabTpanHOHHOE CONPOTHBJEHHEe, XapaKTepuayiolllee BJAHsAHHEe pac-
cMarpuBaemoro BojnosaGopa, paGoralollero B YCHOBHAX TOANEPTOro
pexHMa GUALTPANHH B TIACTE — MOJIOCE ¢ Pa3HOPOJAHBIMH TPAHHIAMH
(HenpoHHIAeMbI KOHTYP H KOHTYP MOCTOSHHOro Hamopa).

Kak nokasanm pacuernl, niTh oTo6paXKeHH#l OTHOCHTENBHO rPaHHIl MAACTa —
NMOJIOCK C AOCTATOYHON MOJHOTOMN OTpaXxalwT BJAHAHHE 3THX TPaHHL.

28



G:iF("[—"]—E‘F(—";—‘), . @3.13)

( 1 T g !
e F | —l"—) =— [ln lge (7‘—) —;—- arctg —?] : (3.14)

pr=2d; pa=p3=2 (d+ L), pu=2L; ps=2 (2d+ L); (3.15)
d=dy+AL. : (3.16)

3navenus pyHkuun F (%) onpeaensioTes 1o rpaguKy puc. 2.

Bennuuna AL, T. e. OTPeSOK, Ha KOTOPHI Cj€lyeT CMECTHTH YP€3 DeKH, uTo-
OBl HABTPANHOHHOE COMPOTHBJEHHE HA 3TOM OTPe3Ke ObLIO 3KBHBAJEHTHO COMPO-

THBJAEHHIO PYCAOBHIX OTAOMeHHN, onpenensercd no gopmyae [42] nam mo rpad-
KaM Ha pHC. 4

AL=V kmA, cth ——— (3.17)

VftAo

DuapTpalHoHHOe CONPOTHBICHHE R, XapakTephsyiollee BAHAHHE Ha pafioH
Bonosabopa (ukTHBHON Bono3abopHON raneped ¢ eIHHHYHOR NPOH3BOXHTEBHO-
CThIO § — {me, ONpEJenserTcd U3 Bupamenus [9]

2 ¥ al s dy
= L el C i (11 3. 18
R l f ( 2 VaT ) ( )
rie a — Ko3(hdHIHEHT YPOBHENPOBOAHOCTH, 3HaueHHs GyHkuau ierfc npusemensi B
tabn. kuura [9].

Pemas soipamenne (3.12) oTHOCHTEIbHO ¢, NOJYYHM

kS 2H— !
= Lot L~ o, il (3.19)

20 o
!RT+QJG+—n— In AT

Pexum ¢uaptpaunu 6yaer noanepThiM, eC/lH KOJHYECTBO pey-
HBIX BOJ, MOCTYNAIOWHX B MOA3eMHbIE BOJbI NMpH paboTe BOMO03aGo-
pa, MeHblle, TOr0 KOJHYECTBA BOILI, KOTOpOE MOXET MOCTynaTh H3
pPEeKH B TNOJ3eMHbIe BOJbl 4epPe3 pYCJAOBble OTIOKEHHS.

3710 yenoBue MoxKeT OblTh 3anHcaHo B BHJe COOTHOIIEHMUS

g< (”"A—:”‘) 26, (3.20)

rae H, — npesniueHHe cpelHe-MUHHMANLHOTO YPOBHS BOJBI B PeKe Haj MOAOLIRON
BOIIOHOCHO!‘O TOPH30HTA.
Hcnonbays dopmyan (3.19) u (3.20), Haxoamm ycaoBue co-
XpaHeHus TOANEPTOro pexuMa QHALTpaALHH

2 A\
(Ho — m) 2b(lR,+2lG+ e 18 )

& \ rg )
A < RS CH—93) T e [ Ry A
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HOast yeaosuii KPYrJaoroJHYHOrO HaJuuus CTOKa B PeKe, Koraa
conporiBienue Rr=0, suipaxkenne (3.19) u coornomeane (3.21)
yHIpOUaoTes.

kS @H—S)
L (3.22)
2(G+ = In s
H
(Hn—m)2b(2l(}+ LT
k14 nNry )

Ipr oTHOCHTENbHO GOJLINION MHPHHE MOJOCH PacNpOCTPaHEeHuUs
BOJIOHOCHOTO T'OPH30HTA MEXAY PEeKOll H KOpeiHBIM CKIOHOM BMEcro
CyMMapHOro conpoTHsjenns G Ge3 60JbIOH MOTPEIMIHOCTH MOMKHO

2d
OTPAHHYHTLCSA JHUIL OLHHM CONPOTHBICHHEM F (T ). B atom cityuae
Bolpaxenue (3.22) mpunumaer Bua Gopmyan B. M. lllecrakosa
(3.4).
Ecau xe upn 3ToM NuHefiHblli PAR HMeeT GONbIIYI0 MPOTAMNEH-
HOCTH ( !i < (,3), MOHO MPHAHATH
2F ("’l—d) = 31—"- ; (3.24)

Js TakuX DOCTATOYHO HAaCTO BCTPeUalOMIUXCS YCJAOBHE Bhipame-
Hua (3.19) u (3.21) HeCKOMBKO ynpoILaloTCea:

kS @H —~5S) + Gyen ! Re

ok (3.25)
IR, +2d+ =2 1n ==
H
(Ho— m) Qb(lRT+2d+ 2: In ; )
0
A < kS CH =5 T G I R, v 6 {GL20)

a BhlpaxkeHHe (3.22) ofpamlaercs B NPHBEJEHHYIO Bblllle (OpMYy
Mackera — JlefiGensona (3.2), B KOTOpOii ypes pexkH CMeIleH Ha ne-
JHUHRY AL:

s kS (@H—S)
) 20 a
B i

(3.27)

B stom cayuae ycioBHe cCOXpaHEHHSI MOANEPTOrO peuMa (Qilib-
TPAaUHH HMeeT BHJ

H 4b(d—i—rﬁ— Has
(D_M) 14 ﬂro)

A< et : (3.28)
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Ecan ycaosua (3.21) u (3.26) He BRINOJHAIOTCS, MOXHO CUH-
TaTh, uTO TpH pabore Bono3aGopa M HANHYHH CTOKa B peKe npo-
H3ofaer OTPBIB YPOBHA 3IKCINIYaTHpPYEMGTo FOPH30HTa OT NOJAOIIBbLI
ciabonpoHKIaeMOoro ¢J0f NOJ PYyc/JOM peKH Ha Bcell ee IHpHHE
B stoM cayuae peka sBJsieTCs TrpaHHIEH NOCTOAHHOTO pacxoia,
pPaBHOro pacxony «aoxaeBanus». s Takux ycaoBHHE B COOTBET-
CTBHHM C PACCMOTPEHHEIMH BhHINIE PACYETHHIMH CXeMaMH MOHHMKEHIle

YPOBHS 3KCIVIYaTHPYeMOIo TOPH30HTa B paioHe BoAa03abopa MOMKET
OLITL ONpejiesieH0 H3 BhIpAXKeHHSA
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(—-—H°A:m)2b
S @H— )= IR~ g
Ho—m‘
e 2b_quem .9
+( A i er-F%,f‘lﬂ?c::- (3.29)

rae R — GuapTpanuoHHOE CONPOTHBJEHHE, CBA3aHHOe ¢ paboToit camoro
80M03a60pa B YCAOBHAX NAaCTa — MOJOCH WwWHpHHOA 2L W Hempo-
HHLAeMbIMH TDaHHILAMN;

Rf'=R—2 F(?)-—@mwpaummce COMIPOTHE/IEHHE, XAPAKTEPH3YIOIee BAUTHHE

e cnaGonpoHHIaeMble pycloBbie OT-

g;t&;:agugénggngixﬁo;p;se .nnac'l?a-—nonocu pﬁmpmﬂoﬁ oAl

Ecin B mepHojbl mMaBoAKoOB nofiMa He 3aTOMJSETCH WJIH He pac-
HpseTcs pycno (Ha yyacTKax, rje pyclo OrpaHHYeHo KPYTHIMH
GeperaMmi), a TakXKe eC/H peKka BOOOIle He HMeeT BHIPAXKEHHBIX Ma-
BOJIKOB, CONpPOTHBJEHHE R ompejeisierca nmo rpagpukam pHc. 5, mo-
crpoenHsM ¢ yderom pewenusi @. M. Bouesepa [9]. Tlpuuem Bpe-
M, Ha KOTOPOE DaCCUHTLIBAETCA CONPOTHBICHHE, NMPHUHHMALTCH paB-
HEIM TPOEKTHOMY BpeMedn pabotel Bogosabopa (ob6nyHo 10* cyToK).
Ecnn B mepuon maBoakoB moitMa 3aronsigerca (puc. 6) uan 3a-

'/, //ZZ/

WA T e
AN

Puc. 6. Cxema BonosaGopa monsemuix 8o B peuHoil gonuue

METHO yBe/HYHBaeTcsl WUMPHHA Pycia, TO COMPOTHBIEHHe R ompe-
ACJISETCS NMO-Pa3HOMY (B 3aBHCHMOCTH OT BOCHO/JIHEHHS eMKOCTHBIX
3anacoB BOJH).

[Ip# NOTHOM BOCTIONHEHHH B TABONOK cpaGoTaHHBIX B MexKma-
BOJIKOBBIA MEPHOA 3aNacoB BOABI CONPOTHBJAEHHe R TaKKe ompene-
J5ercs mo npa¢ukam puc. 5, HO Bpems, Ha KOTODOE OHO pACCUMTEHI-
BAETCS, TIDHHUMACTCS PABHBIM BpPeMeHH MeXIY HauaJoM JBYX mo-
C/I€l0BATENbHBIX MaBOAKOB, Pacuer BO3MOXKHOCTH MOMHOrO BOCHOM-
HEHHS CPaGOTAHHLIX 32 MeXKNABOAKOBHI MEPHOA eMKOCTHBIX 34ra-
COB BOJHI BHINOJMHAETCS B caeayiouefi nocaenoBaTe bHoCTH. CHaua-
Jla OnpenenseTcs efHHHYHBIA PACXOM Gpoen, T. €. OTHECEHHOE KO Bpe-
MEHH MEXJy HaualaMH IOC/Te/l0BATEJbHBIX NAaBOJKOB KOJHYECTO
PEUHEIX BOJ, KOTODOE MOMKET NOCTYNHTb K HOA3EMHBIM BOIAM BO
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BpeMs NaBojaka. BeanuuEa @uoen HAXOAMTCA MO opmyJie, MOJyHeH-
HOl 6e3 yuera (HILTPALMOHHOTO CONPOTHBJEHHS DYCJOBBIX OTJO-
AMeHHH:

u S B aTy |
Gooen, == 237 (1-;- ), (3.30)

rae U — Xos(ppHIHEHT BOLOOTAaYH;
So — npesLlllieRAe NABOJKOBOTO YPOBHA BOJABl B PEKE HAJl DACUETHHIM YPOBHEM
MOJ3eMHBIX BOA;
B — mnpHHa NOJIOCH 3aTOMIEHHS;
1y — BpemaA MeXJIy HauaJaMH IBYX TOCJAe10BATeJbHLIX NaBOAKOB;
Ty — Bpemd, B TeyeHHEe KOTOPOTO COXPaHsETCA 3aTOMIEHHe MOJOCH WHPHHON B.

3aTeM NOJMyYeHHOE 3HAYeHHe §pocn CPABHHBAETCA C TeM MaKCH-
MaJibHbIM eJHHHUHBIM PacXoOM go, KOTOPLIfi MOXKeT GbITh MOJyuHeH
PaBHOMNPHTOUHOM TaJjepeeii, paboTaiollell B YCIOBHAX IJ1aCTa-NOJO-
Chl WIMPHHONA 2L, u HeNpOHMUAEMHIMH TPaHHIIAMH 3a cueT cpaboTku
©MKOCTHLIX 3aNIacOB B TeueHHe BpeMeHH f,.

Pacxop g onpegeasercs no gopmyse
kS, 2H—S)
IR
B KOTOPO# CONPOTHB/IEHHe R paccyHTHIBaeTCs Ha BpeMs ¢, & MOHH-
XeHHe S; OompelrenseTcs KaK PasHOCTb MeXJIY pacudeTHBIM JOMyCTH-
MBIM TIOHHKEHHeM S M JONOJHHTEIbHHIM TOHH:KeHueM AS, cosna-

BaeMbIM HEINOCPeACTBEHHO paboTofi CKBAXKHHBI TNPOEKTHPYEMOro
Bono3aGopa. Besnunna AS Haxomutes no popmyane [5]

Qexs o

e In . (3.32)

Go = ; (3.31)

AS =

Ecau guoen> Go, TO BOCHONHEHHe cpalOTaHHBIX EMKOCTHBEIX 3a-
nacoB GyJeT MOJHBIM.

Eciu gpocn<<qo, TO cONpOTHBJEHHE R onperenisercs no Gopmyne
R= 25 GH—3) (3.33)
qBOCI'I

Paspemas Buipaxenue (3.29) OTHOCHTeNBHO HCKOMOro ¢, moJay-
qUM

kS @H—S)+ (H"'“ m)2bl[R—R1. —2F(i:l)]+¢mm,
g = ’ . (3.39)
IR+ ~ In Ao

Ias ycnoBHH, KOTAa CTOK COXpAHAETCA B peKe b TeYyeHHe BCero
roza, T. e. KOT/1a conpoTusJenne R.=0, soipaxenne (3.34) Hecko/b-
KO YIPOILAeTCa

kS @H—S) +(-§°;—m) 261 [R—2F (%)]
g— . . . (3.35)
1R+ b1 4 ll’l nry
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YuuThiBasi ONpeeseHHYIO0 YCJIOBHOCTL NPHHATHIX PACYETHHIX CXeM
¥ OpHOJH3UTEILHOCTL MOJMYUYEHHEIX pacyeTHBIX 3aBHCHMOCTEH Jas
NPOBEPKH HX MPHMEHHMOCTH ObLI0 BBHINOJHEHO aHAJI0TOBOE MOJE/H-
poBanue. PacCMOTpEHHBIE pacyerHble cXeMbl OBUIH BOCIPOH3BEeIeHb
Ha ABM MCM-1 c 10nONHHTEbHBIMH YCTPOHCTBAMH JI/IT MOZEIHPO-
BaHM# HEyCTAHOBUBLIEHCA (QHALTPAIHH.

Buin ncenenosannl o6e paccmoTpeHHEle cxembl: pafoTa BOJO-
3abopa B YCJOBHSX TMOANEPTOrO pexkuMa QHUIbLTPAUHH H NPH OTPbiBe
YPOBHA 3IKCMIYAaTHPYEeMOro FOPH30HTA OT TOJOWBHE ClaGonpoHu-
aeMBIX PYCJOBHIX OTaOXKeHHA. O6muMH 1 cxeM sABasioTCs 6es-
HAMOPHBIH XapaKTep BOJOHOCHOIO mJacTa, ero mnoJocoobpasHas
¢opmMa B niane, OJHOPOAHOCTb GUIbTPALHOHHBIX CBOHCTB, 3HauH-
TeJIbHaf NPOTAMKEHHOCTb BOA03a6OPHOrO psifa, MapaiesbHOro
peke, TrHIpOAHHAMHYecKoe HecoBepurencTBo pycnaa. O6e cxeMbl
BapbHPOBAJHCH MO BEJHYHHAM (QHALTPALHOHHBIX H FeOMeTPHYECKHX
XapakTepHCTHK, a TakXe IO BpeMeHH OTCYTCTBHSI CTOKa B peke
(ra6a. 3.1).

Ta6auma 3.1

BapuaHThl YcJa0BHi, MO KOTOPHIM COMOCTABJSJAHCh pe3yJAbTAThi AHAJHTHYECKHX
pacyeToB H MOJENHPOBAHHS

BapuanTal

TR 1 1 111 v s
MowHEoCTs  BOJOHOCHOTO TOPH3OHTA, M . 10 20 10 20 20
Kos¢duunent ¢uabrpauun, sfcyren . . 20 50 | 100 10 50
Kosdppuunenr sogoornawe . . . . . .| 0,2 0.2 | 02530 Sl S
Kosddurunenr yposHenposomHocTH, M2/cyT-
BT e e e e <2 GOOSLSO00 | S000 110007 | -5O0A
MomHnocTh BOJOHOCHOTO TOPH30HTA TOJ
et TS D R A e e e LRI R R (B g 1o g R K 4 AT

Cpennee npesbllieHHe YPOBHA BOIAL B pexe
Haj MOoAOWBOR BOAOHOCHOro ropusonta, # .| 9,75 |19,5| 9,6 (19,5 19,5
Paccrosanne ponosafopa no pekd, # . .| 55 100 | 100 100 100
ConporuB/eHne pYCNOBEIX OTJOMEHHH, M 35 ( 100 100 200 300
Illnpuna pycna pexkw, ¥ . . .. . . . 40 40 40 40 40

Ulgpuna nogocsl pacmpocTpaHeHHs BojO-

HOCHOro ropusonra, # . . . . . . . .| 600 | 2000 1200 | 1000 [ 2000
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Bapuautn
e I 11 11 v v
Paccrosnne Mexny coceXHHMH CKBAXKHHA-
MH JIAHe#HOro pAga, # . . . . . . . . .| 100 100 100 I.OO 100
Iauna numeitioro psnza, # . . . . .| 2000 | 8000 | 4000 | 4000 | 8000
- Bpemsa OTCYTCTBHMSI CTOKA B peke, CyTKu . 80 50 60 65 | 50

Peayabrarhl pacuetoB s CYXIEHHS o peXHMe (HIbTPAUUHH
JJIS OLEHKH NpPOU3BOJAHTENbHOCTH B0JA03aGOPOB NpUBEleHB B
taba. 3.2.

Ta6aama 32

PesynpTathl aHANMTHYECKMX DACYETOB JJS CYXKAGHHA 0 pexume QHABTPaUHH
M I OUEHKH NPOH3BOAHTENbHOCTH BOA03aGopoB

Baprantu
TMoxasarean
: I ) 1 ) 111 ’ v v
ITapamerp Ay, onpeneses-
HBIE mo rpadukam puc. 2,
CYTKU camea SR SR 110 4,0 4.4 42 .8 13,7
JonyctaMoe  NOHHMKEHHE,
NMpHHAEMaeMoe MpH pacquax
JHHefiHoTrO BOmO3afopa, M . 6 15 6 15 15

Yecaopue ToANEpPTOrO pe-
¥KHMa duasTpauHa (pacuer
no dopmyne 3.26) e Ay<28,4| Aj<C4,3 | Ap<11,0] Ap<30,0| A,<6,0

Enunnunas NpoH3BOLHTENb-
HOCTb JHHefiHOTO Boao3abo-
PRy EyTRw L 0 LS, 2,80 18,5 8,1 4,53 12,0

IonyctHMoe  TOHHIKEHHE,
NPHHEMAaeMOe TNpH pacuerax
PABHONPHTOYHOM rajeped, M 4 12 4 12 12

Enunuunas NpOM3BOAHTENb-
HOCTb DABHOMPHTOYHON raJe-
peH, M*[cyTku e

2,82 19,3 7,15 4,8 11,95

[IpoBepka mpuGAHKEHHBIX aHAJHTHYECKHX peIleHHH B CBASH C
HEKOTOPLIMH TeXHHYECKHMH OCOOeHHOCTAMH MOJleJHpOBaHHA Oblia
ocymecTs/ieda TakuM 00pasoM: Ha mojeaH 3amaBajuch NeGHTH
BOllo3abopa, paccuHTaHHLIe 1l PaBHONPHTOUYHOM rajepeH no npej-

2* (0,5) 3ak. 227 a5



JnoxeHHoH Meroauke. [TosyueHHble HAa MOIEAH MOHHXKEHHS CPaBHH-
BaJHCh ¢ TMOHHXKEHHSMH, 3a1aBABIIHMHACA MPH aHAJHTHUECKHX pac-
yerax (taba. 3.3).
Ta6aunma 3.3
Cpannenne PesyabTaTOB MOAEJIHPOBAHHA M AHAJMTHYECKHX pPacuyeToB

Bapuantu

INoxasatenn
I 11 111 v v

EnBAMYHAS [POH3BOAHTENBHOCTh paaaonpu-

TouHOR ranepen, m*/cyTku . . . .12,82119,8 (7,15 | 4,8/ 11,98
Tlpunsitoe pacueTHoe MNOHHIKEHHE, " ; 12 4 12 12
TMonmkenne, monydenHoe Ha Moxemw, s .| 4,52 | 10,6 | 3,96 | 12,5 | 11,8
PasHocTb MeXJy pacyeTHHIM TMOHHMKEHHEM

M MOHWXKEeHWeM Ha Mopmend, # . . . . .[0,62| 1,410,04| 0,5| 0,2
Pacxoxpaenne peayabratos, % . . . .| 13 |11,7]1,0 L1050

W3 tabauuel BUAHO, 4TO JHIUL B ABYX caydasx (Bapuautel [ u
II) pacxox/ienus MexKAy DaCYeTHBIMH NMOHHIKEHHSIMH H Ha MOJEeJH
He3HayuTenbHO npesbicuan 10%. Bo Bcex ocTalbHEIX clydasx pac-
XOXIeHHH npakTHyecKH He Obwio. [lonyueHHBle pe3ysbTaThl CBHJE-
TEJBCTBYIOT O IIPHMEHHMOCTH TIpeiJjaraeMoil METOAHKH pacuercs
BO03a00pOB B JIOMIHHAX pekK.

B monuHax 3aperyJHpOBaHHBIX peK, re Gosbloe 3HaueHue
npuobperaer 3KCIIyaTalHOHHOE 3auiauBaHHe, 0G0OIMIEHHBIH mMapa-
Mmerp Ao, BXOAfIIHI B NpHBEJEHHbe BhILIE pacueTHble GOPMYJB H
COOTHOLUEHHS, AABNsETCS MepeMeHHON BeJHYHMHOH, yBeJHYHBAIOIIEii-
ci B mpolecce 3KcmayatanHi. B Hactoslee Bpemsa He HMeeTcHd
AOCTATOYHO HaleXHoro cnocoba yyera STHX H3MeHeHHH.

Huxe npeasnaraercsa npHOG/IuMkKeHHbI crnocol NporHo3a H3aMeHe-
Hufi napamerpa A, MOL BIHAHHEM SKCIVIyaTalHH GeperoBoro BOJO-
3a6opa B 0JIHHE 3aperyJHPOBaHHON PeKH.

[Ipexne Bcero OTMETHM, YTO NPH pasBelike Bojo3abopoB BOJIH3H
3aperyJIMpoBaHHOR peKH pPYCJIOBble OTJIOXKEHHA IocaejlHel yxe 3a-
METHO 3aKOJBMAaTHPOBaHBI H ‘HA [He peKH 06pa3oBajaChb HJHCTas
maenka. IIpH 3THX YCIOBHAX MPEACTABJAAETCH MAaJOEBEPOSATHBIM, YTO
B TIpollecce AaJbHefiuefi QUIbTPAUNH NOBEPXHOCTHHIX BOJ, B pYyc-
JIOBEIE OTJIOXKeHHsl GyaerT NPOHOXOAHTL 3aMETHOE YBeJHUeHHe MOLl-
HOCTH 3aKOJAbMaTHpOBaHHOH 30HH, Ckopee Bcero GyjaeT YBeJIHYH-
BAaThCA TOJIIHHA HJIHCTOTO CJIOS 3a CHUET 3aJiePXKaHHs B HeM B3Be-
WIEHHEIX MeJKO3eMHCTHIX YaCTHIL,

Ins o6Gecneuenssi JOCTATOYHONO «3anaca HAAeKHOCTH» MPHHH-
Maem, 4To IKCHayartanus Bojo3aGopa MPUBOAMT K OTPHIBY YPOBHA
OT MOAOIIBEI HIHCTOTO CJOA H YTO HHXKE 3TONO CJOs MNPOHCXOMUT
«HOMKIEBaHHE».

TMpuuss sti nonymennus, MOKHO COCTABUTD ypaBHeHHe
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o SNSRI (3.36)

01y
rie ¢ — obbemHas KOHOEHTPALHA B3BEIIEHHLIX MEJKO3EeMHCTHIX 4YacTHI B pe‘i:HOﬁ
BOnE.
Hnrterpuposanme ypasuenus |(3.36) naer

4 2 (Hy—m)
TU—AVI-J[--—AST— ct (337)

‘/ 2 (Ho—m)
L ==l
Ap mg
rae A;,—auaqenne napametpa Ao cnycTs BpeMs ! nocie Hauala SKCIAyaTalH
Box03a6opa.

Has pacuera NpoHSBOAMTEJNBHOCTH BONO3abopoB, paboTaominx
B JIOJIMHAX  3aperyJHpOBAHHLIX pPeK, B  COOTBETCTBYIOLHE
pacyeTHble GOPMYJbl H COOTHOLIEHHS CJEAYET fOJACTABHTh MPOTHO3-
Hoe 3Hayenne napamerpa Ap. XoTd 3TO H MOXKET NPHBECTH B OT-
JAeJBHBIX Cay4asiX K 4pe3MepHOMY «3amacy HaJeXHOCTH», mpenJa-
raeMoil NpHOMHMKEHHbIH MPHEM MO3BOJHT He OnacaTbhCs TPexKaeBpe-
MEHHOrO BHX0/Ja [POeKTHPYeMoro Bojlo3abopa H3 CTPOS.

HJH

OueHKa NpOH3BOAHTENLHOCTH BO03a00pOB,
pPacnojioXeHHBIX B JOJHHAX PEK H IKCMAYATHPYIOUHX
TOPH30HTHI, HE HMEI0IllHe NPAMOi rHAPaBIHYECKOH CBA3H
C MOBEPXHOCTHbIMH BOJOHCTOMHHKAMH
(peunble poaunbl rpynnsl b)

Heo6xonuMocTh B CO3/laHHH TAaKHX BOA03a60poB 4alle BCero
BO3HHKAeT B Tex CJaydYasx, Korfa BbllleJexalldii aJJoBHAJbHBIH
BOJOHOCHbIH TOPH3OHT, HENOCPEACTBEHHO CBA3aHHEI C JIOBEPXHOCT-
HBIMH BOJZAMH, XapakTepH3yeTcs HH3KHMH  (QHUILTPaUHOHHBEIMHA
CBOICTBAMHM HJH HeBOJbIIOH MOLIHOCTBIO.

['eosiornyeckoe cTpoeHHe B THAPOTeoJOTHYecKHe VCAOBHS PeYyHRX
JOJIHH B TAKHX CJAy4asiX sIBJSAIOTCSH, KaK MPaBuJIO0, ACCTATOYHO CIAOK-
HBIMH, U AJ8 0GOCHOBAHHOH OLEHKH MPOH3BOAUTENbHOCTH BOmo3ab0-
pPOB B 3THX lyC/IOBHAX LlesleCo00pa3Ho HCOMOJbL30BaTh METOABl MOIe-
JHPOBaHHA.

B HEKOTOpBIX CPaBHHTEJBHO NPOCTHIX CJAyYasfx TaKas oOlleHKa
MOXKeT OBITh cfieslaHa aHaJHTHYECKHM mnyTeM.Yarmie BCero npu sToM
GbiBaeT H3BECTHO, YTO BOCHOJHEHHe SKCIJyaTHPYEeMOTo rOpH30HTa
NPOHCXOAHUT €KerofHo B NepHoJ NaBojKa W/IH pa3 B HECKOJIbKO JIET
BO BpeMs OOJbIIMX TNOJOBOAHH, KOTJa NOJHOCTHIO 00BOJHSETCH
ocylleHHass B MEXKIIaBOJAKOBBIE MEpPHOAb ToJHIA AaJIIOBHAJbHLIX
OTJIOXKEHHH BepXHero ropH3oHTa, M3 KOTOPOH MPOHCXOJHT Mepere-
KaHue MOA3eMHBIX BOJ B SKCIIyaTHPYEMBIH BONOHOCHBIH FOPH3OHT.
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Kak 6bi10 mokaszano ®. M. Bouesepom [6], pacuer Bomosabopa
B TaKHAX YCJOBHAX, €c/H MexXIy FopH30oHTaMH Her ciaabonpouuiae-
MBIX Pa3feNAOUHX TOJL, MOXKeT ObiThb BHIMOJHEH Mo (opMyaam
JUIS HAMOPHBIX BOAOHOCHBIX TOPH3OHTOB, HO € Y4YeTOM €MKOCTHGLIX
CBOICTB BepxHero ropu3onta. Il 3TOro B pacuere CIeIYeT y4ecThb
3HaueHHe Ko03(p(HIHEHTA NbE30NPOBOJHOCTH, ONpeAenseMoe [0
thopmye } (

s Al(Ea)
Q¥ = ————, (3.38)
p+pt
rae | — xosdhuiEeHT BOJOOTAAYH BEPXHEro rOPH30OHTA;

w* — Koo puuHEeHT YIpYroi BOLOOTAAYH SKCINIYATHPYEMOTO FOPH30HTA;

(km) — xoaduuHeHT BOXOMPOBOLUMOCTH SKCIUIyaTHPYeMOTo TOPH30HTa, ompeje-
AAEeMEIff ONBITHEIM TMYTEM.

Pacuer mpu stoM Bunoausiercs no ¢opmynae (3.31) Ha cpok,
paBHBI MeXKMNaBOJAKOBOMY MepPHOLY.

B pacderax, BHITIOJHEHHBIX TakKMM 00pasoM, 3ajoxeH ompene-
JIEHHBHIN «3aMac HaJeKAOCTH», CBA3AHHLIH C TeM, YTO He YUHTHIBA-
en0sl MOCTYMJIEHHe TOBEPXHOCTHLIX BOJ B BePXHUH BOJOHOCHBIH ro-
PH3OHT B MeXKNAaBOAKOBbIA nepuon. B psne cayvaes, Koraa B3auMo-
CBfA3b PeKH C I0J3e8MHLIMH BOAAMH aJIJIIOBHS SABJSETCH JOCTATOYHO
TECHOH, YKasaHHOe [HONylLleHHe MOMKeT [MPHBECTH K Ype3MepHOMY
«3anacy HaJeXHOCTH».

Uto6Bl B KaKOH-TO Mepe yyecTb NHTAHHE 3a CYeT pPEeUYHLIX BOJ,
MOMXKHO pEKOMeHI0BaThb ABAa npuHOJHKEHHBIX NMpHeMa pacyera.

Ilo nepBoMy H3 HHX NPHHHMAaeTcs NLONMYLIEHHE, YTO CIYCTH HEKO-
TOpOE BPEMS . OCJe Hauajla IKCIIyaTallWd B pe3yJbTaTe YCHJAHBAIO-
merocd MOCTYIJIEHHS B BEDXHHI TOPH3OHT peYHHIX BOJ YPOBHH B
HeM cTaOHAH3HPYIOTCH, T. €. HACTYNaeT ONpejeseHHOE paBHOBECHe
MEXJIy nepereKaHHeM B HHXKHHI 3KCIJyaTHPYeMBIH TOPH3OHT H NpH-
TOKOM peYHBIX BOA. JTO, HECOMHEHHO, TMpHBeJeT K crabHIH3auun
YPOBHeH U B AHIKHeM ropH30HTE.

Pacyernas «opmysa B 3TOM cayuae JUIsi JHHEHHOTO Bono3abopa,
COCTOSIIIEr0 H3 pPaBHOAEOHMTHLIX M PaBHOYJAaJeHHBIX OJHA OT ApY-
roil CKBaXKHH, JIOCJe HEKOTOpBIX mpeoOpa3osanuii MoxeT ObiTh 3a-
nucaxa B Bune [11]

q= kmS .
P (3.39)
b1 ¢ ry
rae
N—1
I 5NB PN n2l
3
D = 1 . -
el sy FQE K"(NB)

n=1

Ko— cumBon ¢ynxuun Beccenss BToporo popa or muuMoro ap-
ryMeHTa.
K topmyne (3.39) nocrpoen rpaduk (puc. 7), no3BoJsiomHil

ONpPEefensaTh conportuBjieHde D xak (pyHKIHIO OTHOMIEHHS B Benu-
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unHa D npakTHuecKH de 3aBHCHT OT umcaa CKBaXKHH, a o:npeﬁe.nae‘r-
Cs TOJBKO JJHHOH PSijla U KOMIJIEKCHBIM napamerpom B. [lapa-
MeTp B 3aBHCHT OT Ko3(duunenTa BOJIONPOBOAHMOCTH  3KCIIyaTH-
PYEMOro ropusonTa, KospduuueHTa ¢uAbTPAUHH Ko H MOMIHOCTII
My CNAGONPOHHIAEMOI TOMNMIH, OTAEASIONE! 3TOT TOPH30HT OT
BEPXHETO rOpH30ATa, CBA3aHHOTO C PEKOi,

D
___________ Siarnss e S
] S E”H y
04 [ sepezobas
i f’.\." SUHUR
02 \\ c 1’ A
: N o
N 5o
01— N 1\‘,o 6‘“’6
‘ o el ot
06— o
004} z
02
0% 2z 0406 10 2 4 6k
Puc. 7. Tpadux ans onpenene- Puc. 8. Cxema paamemiesns oju-
4¥A BEJWYHHBl COMPOTHBJIEHHS HouHoro OeperoBoro Bojgosabopa

o=i(3)

TTonuzkenne S B dopmyne (3.39) HOMKHO OTCUHTHIBATHCH OT
YCTAHOBUBILIENOCS YPOBHS B BepXHeM ropusonte. Ilonoxenne 370-
ro ypoBHS B CBOIO OdYepenb Gy/er onpeleasiTbC XapaKkTepoM C3H3H
MOJ3eMABIX BOJ BEPXHEro TOPH30HTa C PeKOH.

Hawu6oJsee BEHICOKHM OHO Oyner mox pycaoMm peku. [Tosromy He-
3aBHCHMO OT TECHOTHl 3TOH CBfI3H, €CIM TOJBKO OHA CYHIECTBYeT,
Hanbosee uenecoobpasioil cxeMmoil Boxo3adopa sBJAAETCA, KAK U B
PEUYHEIX JOJHHAX TPYNnel A, JIUHeHHbLI! PAX CKBAXKHH, BBLITIHYTHIA
BIOJIL PycJia Ha BO3MOXKHO GJIM3KOM PacCTOSHHH OT Aero.

Yrobbl ONpefeSHTh BeJHYAHY MOHuXKeHH: S B ¢dopmyne (3.39),
HeoOXONUMO BLITONHHTE HeCOXK bt rpaduyecknil noxbop.

Hast aToro caenyer 3ajaTh ABa-TPH BHAUYEHHSA ANS  IOJ0XKEHHS
YCTaHOBHBLIETOCSI YPOBHSI B BepXdeM ropusonte hs R 70 COOTHOIIE-
auaM (3.21) nmm (3.23) onpeaenuTs, Kakoil pexuM ¢GuJIBTPalHH H3
pexu Gyner MpH 3TOM HMeTb MecTo.

3arem mo coorBercTByloummM (opmynam (3.19) u (3.34) nam
(3.22) u (3.35) onpenenseTcsi NPOH3BOAHTEILHOCTh 5, KOTOpas
CPaBHHBAETCS C NMPOH3BOILHTEIBHOCTRIO ¢, PACCYHTAHHON MO (QopMy-
Je (3.39) Ha MOHMXKeHHe, OTCUHTHIBAEMOE OT YPOBHS, COOTBETCTBY-
I0LIero 3afaHHOMY 3davyeHul0 hy. Jlns pasiHuHBIX TNOJYYeHHBIX
3HAUGHHH gy H § CTPOATCS <COBMelleHHble rpaduku ge=f(ha) #
g=f(hs), B TOUKE mepeceyeHHsi KOTOPHIX M HAXONUTCA HCKOMOE
3HaueHHe Hg. i

4* 3ax, 227 39



Onucanubii cyryto npubJHKeHHbIH npueM pacueTa MOMET 1aTh
OCTATOYHO HafleXKHbIe pe3yJbTaTbl, TAK KaK OCHOBAH Ha O4YEBHI-
HBIX 0aJaHCOBBIX COOTHOLLEHHAX.

Bropofi pekoMednyeMblil TMpPHOJHXKEHHBIH NpHeM pacyeTa —IHI-
paBanyeckuii. Ecin npu passenke OyjleT nokasaHo, 4TO BO BpeMms
OTKaueK C JeOGHTaMH, IPUMEePHO PaBHBIMH MPOEKTHLIM, HadJaonaer-
Csi CTabHAH3aUHs YPOBHS B BepXHeM H HHMKHEM rOPH30HTAX, OLEHKd
IpOH3BOJHTEILHOCTH BOA03a60pa MOXKeT GbiTh BbIIOJHEHA HajloxXKe-
HHEM TeUeHHH 10 Cpe3kaM YPOBHSA, HaO/OAaBIIMMCA B COCENHHX
pasBedoYHLIX HAH HabawaaTeJbdbX CKBAXKHHAX.

2, MPOrHO3 H3MEHEHHA KAYECTBA NOJA3EMHBIX BOA,
OTBUPAEMBIX BEPErOBbIMH BONO3ABOPAMH

ITporHo3s H3MedeHHH Ka4yeCTBa OTOHpaeMblX OeperoBbiIMH  BOJO-
gabopaMH MOA3EMHbLIX BOJ CK/JAaJblBA€TCH M3 pelleqHus JBYX 3aKad.
Bo-mepBriX, HeOGXOAUMMO ONpefenHTh, KaKoe KOJHYeCTBO MOBEpX-
HOCTHBIX BoJ OyJeT MoAmaruBarbes K Bonos3abopy B mpoiecce ero
skcnayatanuy, Bo-BTopbIX, Tpefyercsl BHIICHHTb, Xax MSMeHMTCH
COCTaB MOBEPXHOCTHBIX BOJ MPH HX JBHXedWH MO MJIacTy K BOAO3a-
Gopy B pesyJbrare MPoleccoB CaMOOUHILEHHS.

[Tpoiecchl caMOOYHNIEHHS 3aTPA3HEHHBIX BOJ MpH (HALTPALHH
o TJIACTy H3ydeHbl HeJOCTaTOYHO. BOmpoc 3TOT OYeHbL CJOKHBLIH H
He MOXeT pemarbcsi ©e3 MIMPOKO NMOCTABJEHHBIX J1a00paTOPHBIX U
MOJIeBHIX ONBITHBIX paboT H cTamHoHapHHIX HaGJIOLeHHI 3a XHMH-
YECKHM COCTABOM INOJ3eMHBIX BoA. Takue HCoueLOBaHMS IIOKA TOJb-
KO HAUHHAIOTCS.

[TosToMy mpuBosMMas HUXKe METOJHMKA NPOTHO3a M3MedeHHil Ka-
yecTBa MOJ3GMHLIX BOM, OTOHpaeMblX HHOHALTPAIHOHHLIMH BOJ03a-
6opamu, paspaGoraHa Ges ydera mpouecco caMoouniienusi. [lpu
3TOM 10KA3a10, KaK CJAeLyeT OmpelessiTh KOJAHYSCTBO MONTATHBAE-
MbIX BO03a60POM [OBEPXHOCTHEIX BOJ.

3Hasi KOJIHYECTBO MOATArMBAeMBIX K B0J03a60pPy PpevyHRXx BOA
Qpes ¥ KOHUEHTPALHIO B HHX 3arps3HSIOLIUX BELIECTB Cp, JErKO Of-
PeIeHT, KOHUEHTPALHIO B3arpAsHSIOLIHX BElleCTB B OTKauHBaEMON
Boj03abopom Bole C.

Pacuer BLINOJHACTCS 0 H3BECTHOI (hOpMyJie CMelleHHs

c=¢Cy+ ) (ep — o), (3.40)

rae c.,—d,‘nouoaaﬂ KOHUEHTpauHA 34rpsA3HEHHLIX BeUIeCTB B MOA3€MHBIX BOjAaxX B
paiione Bonosabopa.

HauGosee nHagexnbiM Crnoco6omM OnpepesieHAss  BEJIHUHHLI Qpex
ABNasiercsl TnpaoaHaNHTHUECKHH 1O THAPOJAHHAMHYECKOH ceTke
(GHALTPAUHOAHOTO TeYeHHS, MOCTPOCHHON C MOMOUILIO MOJAENMHPOBA-
Hust. KoiHuecTBO MOATATHBAEMbIX K B0103a00PYy MNOBEpXHOCTHBIY
BOJl ycTaHaBIuBaeTcs 1o JentaM Toka. Mertonom «npociexupanns»
TIO JIEHTaM TOKa BBISICHSAETCA BPeMs NPHXONa [MEePBbIX NOPIHMi  T10-
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BEPXHOCTHBIX BOJ, a TaKxKe yBelHUeHHe KOJHUYECTBA MOATATHBAeE-
MBIX I10BEPXHOCTHBIX BOJ BO BPEMEHH.

[as onpeleneHnst MakCHMaJbHO BO3MOXKHOTO KOJHYECTBA MO-
BEPXHOCTHBIX BOJ, KOTOpOe MOXKeT OblTh NMOATAHYTO K Boaosabopy
(Qpes. max), B GUALTPALHOHHOM €TO MOJIE BHAGAAIOTCH HyJeBasg W
HeHTpaabHas JHHHH TOKA,

Heiitpaiibnas Juuua orpaHHunBaeT 30HY 3axBaTa Bojo3abopa,
T. €. OTleldseT B (UJIbTPALHOHHOM mnoJe oGJactb, B KOTOPOH Bce
JUHHH TOKa MPHAYT B pafioH Bojao3abopa, or obaacTH, B KOTOPOil
BCe JINHHH TOKa MHHYIOT BoAo03ab6op. Ilpu 3ToM He paajensercs, Ka-
KHe BOIAbl IPHAYT K BOM03aGopy — MOATATHBaeMble MOBEPXHOCTHBIE
HJII 1I0/13eMHBI€ CO CTOPOHEL BOLOPa3/1eNbHEIX YyUaCTKOB,

. Hyaesas auuus oraenser B 30He 3axBaTa Bogo3aGopa y4acTkH,
Ha KOTOPHIX K BOJ03a00py NOATATHBAIOTCS MOBEPXHOCTHBLIE BOMIbI,
OT Y4aCTKOB, Ha KOTOPbIX K HeMY TOATSTHBAIOTCS MOA3eMHbIE BOILI.

Yro6GE OTpeAeHTh KOJHYECTBO IOATANHBAEMbBIX K BoJX03aGopy
MOBEPXHOCTHEIX BOJ, AOCTATOYHO OMpeeluTh PacXol BOJABI, NpH-
TeKalouleil K BOL0o3abopy O CTOPOHBI PeKH MO JIeHTaM TOoKa Mexny
peKoil 1 HyJeBOH JIHHHEH TOKa.

Meroauka pacueToB o JeHTaM TOKa OOuleH3BEeCTHA M B HACTOfA-
1ieil paboTe He MPHBOJHUTCS.

Huke mocienoBaTesbHO paccMaTpHBAIOTCS aHAMHUTHUYECKHE Me-
TOJLI ONpefesiedAns BeMHYHHbl Qpew. max ¥ [POTHO3a KayecTBa OTOH-
paeMbX OJHHOUHBIMH M JinHeHdHBIMH OGeperoBbIMH - Bojo3afopamu
NOA3eMHBIX BOJ B IPOLECcce WX IKCIIyaTalH .

OnpeneneHHe MaKCHMaJdbHO BO3MOMKHOrO KOJHYeCTBa
NOATATHBAeMbIX K B0103a00py peynbix BOA (Qpewmax)

Jlas opuHOUHBIX BOL03a0OPOB B peYHBIX MOJHHAX, a TaKMKe MAJi
BOJ03a00POB, BHINOJHEHHBIX B BHIE MapajieJbHOr0 pycay pekH
JINHEHHOTO pAla PABHOAEOMTHBIX M PAaBHOOTCTOAILMX OfHA OT JpyV-
rofi 3KCITyaTANHOHHBIX CKBAMKHKH, MPeICTaBHIOCh BO3IMOMHEIM MOJTY-
YHThL aHAJIHTHYECKHE pPelleHHs, NMO3BOJAIOLIHE ONpPeNenATh BeTHUH-
HY Qpew. max B 3aBHCHMOCTH OT PacXofa W HampaBJIEHHS ecTeCTBeH-
HOTO MOTOKA MOA3eMHbIX BOZ.

Tpn nogneprom pexnme (PUABTPALHH CONPOTHBJICHHE PYCIOBLIX
OT/IOKEeHHH, KaKk OTMeyalioch Bblmle, MOXer ObITb yuUTeHO cMele-
HueM GeperoBO JUHHM Ha oTpe30K AL, onperenseMbulii H3 BhIpa-
KeHust (3.17) uiu ONBITHBIM NMYTEM. JTO MO3BOJAET HCMOJbL30BAThH B
aHaJUTHUECKHX npopaboTkKax BeJHYHHY NPHBENEHIAOT0 pacCTOSHHSA
no peku d=dy+ AL. AnarnTuueckue pelleHHs MOJYUYeHBl AJas OXH-
HOUHOTO W JHHEHHOro B0OA03a60POB MPH CAEAVIOMIHX JOMYLIEHHAX:

1) GeperoBas JHHHA NPAMOJHHeHA H 3aHUMAaeT KaKoe-TO (HK-
CHPOBaHHOE TMOJJKEedHe HAH HE3HAYHTEJbHO mMepeMeliaeTcd O0KO0J10
OnpeaeJeHHOTO CPeIHEro moJoKeHHs;

2) OCHOBHLIE DHAPOTEOJOrHYeCKHe MmapaMerphl BOLOHOCHOTO ro-
pusonta (Ko3adduimenT buALTPALHH, IMOIHOCTb, AKTHBHAS [OpHC-
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TOCTb) B paccMaTpHBaeMoil o6JacTH H3MEHSIOTCA He3HAYHTeabHO H
MOTYT OBITh OCPEIHEHH.

[as onpenenennss BeAWYHHB Qpew. max HCMOAB30BAHO H3BECTHOE
H3 THAPOAHAAMHKH NOJOXKeHHe O TOM, YTO KOJHYeCTBO BOJBI, IPH-
Texawllee K B0103a60py MeXAy AByMsl JIHHMSIMH TOKa, ONpejensier-
¢l KaK TIpOH3BeeHHe PasHOCTH 3HaUYeHHN QYHKIHA TOKa 1 75 3THX
JHHHH, Ha CPEHIO MOUIHOCTb MOTOKA Acp, MPHHHMAEMYIO MOCTOSH-
HOH B OXBaThbIBAeMOH pacueToM o6JacTH.

Beanunny Qpesmax B COOTBETCTBHH CO CKAa3aHHBIM Bhlllle OTHO-
CHTEeJILHO HefTpalbHOM H HYJeBOH JHHHH TOKA, MOXKHO ONpere/HTh
no dopmye

Qpeu. miex-— (\PO b ‘PN )hcp: (3-41)
rae o — 3HaueHHe (QYHKUHH TOKa A/ HYJeBOH JHHHH TOKa,
)y — 3Hauenne GYHKIHH TOKA AJS HeHTPaXbHON JHHMH TOKA.
Hspecranie [30] Bulpakenus aas GyHKuuil TOKa MMeIOT BHA:
JJIS1 OIHHOYHOTO Bojo3abopa (puc. 8)

P =~ki (xcosP+ ysinp) +§—Qh— (arctg dif—{—arctg pimy
E1 1 cp y

) (3.42)

J15 JuHelHOTO Bojl03abopa

Y==~ki (x cosp 4+ ysinp) T:?th X

Xln[(d—{—x) In Vd+22+ @+ —|—(d—x) pe
Vid+x+@y—=29*

VLA ol PR RN (arctg 4% | arctg d=a )—
Y @—x*+@—0n y+! g s,

— (=10 (arctg ﬂJrarctg -‘-i-—_—i)} : (3.43)
y—1 y—1

B xauectBe Oceili KoOpauwHAT MPHHATH: ock abcuuce (x) — au-
HHSl, TIepneHAnKyaapHas OGeperoBoi JHHHH H TPOXOAsILasd uepes
cepenHy JuHeHHOro pdAjla WIH Yepe3 ONUHOYHBIA Bomo3abop, ee
TOJIOKATEbHOE HampaBjenne — 0T PeKH; ocb opaHHAT (y) — Ge-
peroBas JHHHS, CMeLleHHAsT Ha BeJIHYHHY AL, ee MoOJIOKHTEeJAbHOE
HampaB/eHHe — BHH3 TO TeYeHHIO pekH; B — yroa, o6pa3oBaHHblil
HampaB/eHHeM ecTeCTBEHHOTo NMOTOKa U Geperosoi JuHued.

Bennunna Qpeq. max B 3HaUMTEJIBHONH Mepe oONpefenserca Han-
paBJieHHeM ecTecTBeHHONO NoToKa, T. €. Yriom f.

Huxe npuBonaTcs BhIpaKeHHSl [Js° ONpejesieHHs BeJHYHHBI

Qpew. max MPH Tpefie]bHLEIX 3HAUYEHHAX P= 22 u f=0 (mpu 3Hauve-
HHH B<<0, B TOM uncjae NpH f=— g, T. €. KOTJIa ecTecTBeHHbIil Mo-
TOK MOJ3eMHBIX BOJL HANPaBJeH oT pekH, Qpeamax=Q);
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14 - -
a) p= 7 (ecTecTBenHblil NOTOK JApeHHPYeTCs PeKOil H HanmpasJen

- TepHeHIUKYJISpHO GepenoBoji JHHHH) :
U151 OAMHOYHOTO BoJl03abopa

Qpe't. max :Q'_2 X

Rl I
X (dq V2 —1+2 ante 2 ) . (3.44)
ndg al
rae q=kihep -
JUIA JHHEHHOro BoAo3abopa
d
Qpeq. max:Q—"?t_[X
e 2magl
V Uy + )+ d l il ( Q )
X | In ———= + — arctg , (3.45)
“[ Viy—0Fé " a g (25
e yy =d ‘/ ——1+2 L cig (%) (3.46)

s obaeryends pacuerss mo ¢opmyae (3.45) cocraBiaeHw rpa-
¢duKH Qpew.max — f(!— w) npHuBe/eHHble Ha pHC. 9
e LA S AR T i 1y

6) p=0 (ecrecTBeHHHIH MOTOK HaTpaBJieH NnapaJjiejbHo Gepero-
IBOH JIMHHH ) ;
J71s1 OHHOYHODO BoA03abopa

Qogy
09
08
a7
05
05

04

ﬂ © Pnc. 9. T'padux
------ S — i st el <1} pes :
_.---_‘__—._—-—'—' gi____ : Q = f’(
e 08 X( 3 ‘—)
P 1 Q d
/ Tl IS ompenene-
/ i —pg'- QA AT HHA MAKCHMAJb-
// =g ﬂing_l__ 02 HOT'O KOJIHYECTBa
/ MOBEPXHOCTHbIX
# 9159-": 04 -~ BOJA, MOATATH-
ﬂf;q—l-ﬂﬁ BaeMbIX K JIH-
it HellHOMY BOJLO-
[ 74108 3aGopy mnpu P=
iﬁ’qj-”.a = %’
) 0 15 20y
dg Q \
ax = N = 1 1 —
Qpew. max V3 VV(ndq)+ 4
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L arctg

Va2,
SR/ = e

3Hauenne Qpeamax dopmyae (3.47) moxer OwTh HaHIeHo

: -(3.4?)

no rpaguky sin =0 (puc. 10). 5

Boipakenue i onpejetens Qpewmax NMPH paboTe JIHHEHHOIO
Boflo3abopa, Korja f=0, 3xecb He NPHBOAMTCH, TAK KaK fABIAeTCH
BecbMa IpIMOSAKHM.

48pey

e sing =0
sl Sthp=02
s # T L1 i:;? “Ge
V] PEgglESsr==CC .sm,ﬁ 20
07 PEge= = stn=10
} yaP= =
as A e
/6/

e

aj ‘ //’/
0, / /

03

g2

a1

1 234 586.78 3107012 1313157651778 U
ndg

Q
Puc. 10. T'padux 2 = f(sin B, ) st onpefieeHHs Mak-
Q ndg

CHMA/JbHOTO KOJHYECTBA MOBEPXHOCTHLIX BOZ, TOATATHBAEMLIX K
0 iHHOYHOMY GeperosoMy Boyio3abopy

[IporHo3 M3MeHeHHsl KauecTBa NMOJ3EMHBIX BOJ,
orGupaembix GeperoBbIMH BOjJ03aG0OpaMH,
B npoLecce X IKCMAYATALHH

BecbMa uacTo Npu OLEHKE SKCIVIyaTaUMOHHBLIX 3amMacoB MOA3eM-
HEIX BOJ, HELOCTATOYHO 3HATHb TOJbKO MaKCHMaJbHOE KOJHYECTBO
PEUHBIX BOJ, KOTOpoe MoXKeT ObITh MOATSHYTO K Bodosabopy. Bax-
HO TaKiKe ONpe/e/HTh, KOrja NPUAYT K BO03a6opy nepBele MOpLHH
PevHoli BOAB I Kak OyJeT nocje 3TOro0 BO3pacTaTh BO BPeMEHH KO-
JIHUECTBO NOATATHBAEMBIX K BOJL03a60py pPeuHbIX BOJL.




Huxe paccMaTpuBaloTcsl anajJHnHyecKHe MeTOJBl NMPOTHO3a Bpe-
MeHH NPHXO0/la MepPBBIX MOPIHil PEUHBIX BOJA K OIHHOYHOMY H JIHHEH-
HOMY BOZo3abopaM, pafoTalOIUM B YCAOBHAX MOANEPTOro Pexuma
duibTpauHK (B peuHHX AojduHax Thna I rpynnel A), a Takke Mme-
TOANKA NPOTHO3a H3MEHEHH{l BO BPeMEHM KOJHYeCTBa PedyHBIX BOJ,
TIOATSATHBAEMBIX K OJJTHHOUHOMY BOZLO3adopy.

AHalHTHYECKHE pelIeHHS, NMO3BOJSIONIHE BBHITOJHHTb 3TH NPOr-
HO3HBIE pacyeThl, MOJYYEHEl NpH XONYUIEHHH, YTO NBHIKEHWE MNOA-
3eMHBIX BOJ B paHOHe BoA0o3abopa yiKe 4epes KOPOTKOe BpeMs Moc-
Je HayajJa ero paGoTel npHOOpeTaeT KBa3UCTAUHOHADHHIA 'Xapax-
Tep. 310 JonylleHHe CBOIMTCS NPAKTHYECKH K IPENIoJO0XKeHHIO,
49TO HCTHHHOE BPeMsi NPHXOAa K BOL03a00pY MepBhIX YaCTHI pPewHO
BOJLI MOKET OBITh TPHHATO MPHMEPHO PaBHEIM BPE@MEHH, 32 KOTOpoe
OYAYT NPHXOAMTE K BOM03a0Opy YaCTHIA BOJBLI NPH KBA3HCTALHO-
HAPHOM pexHMe DHABTpauuH.

Kak mokasalu MHOro4uc/ieHHble CONOCTaBHTENbHBIE pacueThbl, B
TOM uHcae ¢ uenoansosanuem pemennii H. H. Bepuruna u B. C. Cap-
Kucaua [14], sro monmymwenne B GOJbUIMHCTBE peabHO BO3MOK-
HBIX CJIy4yaeB ABJAAETCA BnojHe OGOCHOBAHHBIM, JaxKe eclH peub
HIeT O NepBHIX HECKOJbKHX cyTKax paborbl Bomosabopa. Uro Kaca-
eTcs naJjpHefliel ero paGoThl, TO 3TO JonyulenHe BoOOILe ABIAETCH
COBEpPILEHHO OUEBHIHEIM U GeCCIIOPHEIM.

AHa/HTHYECKHE pellleHH: MOJIYYeHBl A/ ABYX NpelesabHBHIX Ha-

o n 1t
npaB/eHHil eCTeCTBEHHOro MOTOKA: Korda fp= g H xorma f=——

2
[29; 30]. Bpemsa Ty, B TeueHue KOTOPOro 4acTHia pedHoll Boabl Gy-
[IeT MPOXOAHTL NYyTb OT GeperoBOfi JIHHHH /IO OAHHOYHOrO BOJO3a-
6opa, MoxeT ObITb onpeseseno no gopmyiaMm:

T
a) A ciayuasl, Koria B=§-

Q
e, d ndg 1
To= E arct i
0 7 o ’ g 2 :
wdg wag
o
=L d
— arct, — | ¢ }- 3.48
g 3 ; % (3.48)
ST o
6) nas cayyas, KOoraa ﬁ%
Q Q 0
AT el mdg | VW-HJH“T
P Q N g s
T B N /= Sy
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5, T
e el 1 Misawan ONE 1 o (3.49)
_9_..._+l f I d
ndq R

Auanornuno spems Tp npu paborte Jmnefinoro BoxosaGopa Mo-
’eT GLITb ONpe/ie/IeH0 H3 BEIPAXKEHHI:

a)'nna B=éE
dx

2aphyl 4 _
Fooritiop 5 5d1 smar (350
AL:‘L—-arCtg [g"_l_xg__dg— Q
6) nas ﬁ=~—2£
eaphy,l 4 dx
To= Q j 2dl Tmql (3.50)
ALn—arctg ["—I—x”-—d"+ Q

s o6neruenus pacueros no gopmyiaam (3.48) u (3.49) cocras-
nenpl rpadukn puc. 11 u 12, a no Bupaxenusm (3.50) u ((3.51) nas

dy v 2001005 3.0 20 B
T
29 % /_)/ ))/
7 s
08 % :
07 /6 ;/V/
& y /sl

g5

g4
03

g2

o1

0 R R T 0 L
; 38 3§ 4_0}7#

_-i ; -ﬁ) 418 OJAHHOYHOTO
ndg d )

14
Geperosoro Bojosabopa np = o

Puc. 11. Tpapuk T=f (




o P = = 2%
yca10BHiT «6accefinax, T. e. 118 yCJIO0BHIl, Konaa —;q—l=0 ,— rpaduKn

puc. 13.
Bce npuBeleHHBIE BHlIe  (op-

MYJBl 1151 ONpefeNeHus BeJUYHHBI g4 203050100
To ABAAIOTCA NPHOMHIKEHHBIMH B 7 e - =
CBSI3H C TeM, 4TO MpH pacyere M0 gq adg - \///] i
HUM TpPHHHUMEETCd, 4TC  BpeMs s /
¢GUIbTPAIHH TOBEPXHOCTHBEIX  BOX /
Ha JHHHH ype3a  IOBEpXHOCTHOrO 44 y
BOJOHCTOYHHKA BHH3 B TOJ3eMHBle | //
BONHl uepe3 caaGonpouumaembie 87
pycloBEe OT/OXKeHHs  npeHeGpe-
kuMo maJjo. [Toaromy pacdeTsl 1o 46
yKa3aHHBIM (OpMyJaM JaioT omnpe- /
NMeNeHHBIH  «3amac  HaleXXHOCTH». g5
Tlpun coBeplieHHOH  CBA3H NMOBEPX- .
HOCTHBIX H TOJA3EMHBIX BOJ, T. €. i
npu d=d,, ¢opmyan (3.48) u °
(3.49) nocsie HEKOTOPOro ynpoute- k!
HHST MPHHAMAIOT BHJI: g J
b1 22
aas P - {
Q a1 -
To : h.c: A —-——-—n ﬂQto 2 X Jf
T
]/n:d.:.q_l o i & '5.5‘ E:n'd"
= Q
1 Puc. 12. Tpadux Tzf( i
v arctg —11; (3.52) y ndg
]/-——-Q—- —D') A8 oauHouHOTO GeperoBoro
mdoq d
n
ans Pp=— bl Boj03aGopa npu f= 2
2
bty V Q
Ty = Pl "_‘%L__ In ,“_giq_il+l . (3.53)
q
2 g k! mhr iy

[1pu noab3oBanuu rpadukamu puc. 13 Aag pacuyera 3HauyeHHd
Ty (nuHeHHBY BOJo3abop) cjaeayer HMeTb B BHIY, 4TO NPH BBINOJ-

™
HEeHHH cooTHOWeHHs 0 <<p < 3 OHHM BCErja JalT <«3anac HajexHo-
n
cru». Jlas cayyas, Korma 0>$>-—-2—, Bpems T, onpefesenHoe o
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rpadgukam, 6yaer Goablie HCTHHHOrO. MHOTOUMCTEHHBIE COMOCTABH-
TeJbHblEe pacueTsl MOKa3aju, YTO JJIA peajJbHO BO3MOXKHBIX 3HAUe-
2n
HHH. OTHOLIEHHA ?’L Bpemsi Ty, oOnpenencHHoe M0 TpadHKam
puc. 13, 6yaer npeBHIaTL HCTHHHOE, VYHTHIBaOllee CKOPOCTb ec-
TECTBEHHOTO TIOTOKA, He Gosee yeM Ha 209 .

do
d

%\
B

06 2 =

~a 10\5 \4 >\ 3 5:27\.__\

08 N

e \ \ \\ ]

3 025 05 075 10 125 FGTTP

4 d {
Prc. 13. Tpaduk T=f(—;—: 3 s JuHeliHoro GeperoBoro Boo-

3abopa B ycnoBHAX «Oacceitia»

Uto6bl OnpefesnTb, KaK OyAeT HIMEHATbCS BO BPEMEHH KOJIH-
YeCTBO NOATATHBAEMBIX OJHHOYHBIM B0103a60POM TMOBEPXHOCTHBIX
BOJI, BOCTIOJIb3YGMCSl pPellleHHeM, NMO3BOJSIONHM OnpelesiTh BpeMs
NPHX0/JAa YacTHIBl KHIKOCTH H3 /OO0 TOYKH (HABTPALHOHHOTO
noJs X Bogosabopy [28].

-9T0 pelleHHe HMeeT BHI
2J'£p.h e ¢ ydy

5 V@ — i f2dyctgh sinb

T= . (3549

rie O — yros, o6pasopanubifi B AaHHOA TOUKe (HALTPALMOHHOTO TOJAS HANpaBJe-
HHSMH Ha BON03aGop H Ha ero oTofpakeHHe OTHOCHTE/NLHO KOHTYpa mo-
CTOSIHHOTQ Hanopa, OTCYHTHIBAEMBIA 10 KpaTdadlueMy pacCTOSHHIO H Bhl-
paxaeMBlit B pajHaHaXx.

s cayuas p =+;—

0= (W —y9); (3.55)

nas cayuas = 2—

Il

— (Yhep + 4 q) - (3.56)
PaCCMOTpHM, KaK onpejejdaercsa KOJIHYECTBO NOATATHBAEMbIX
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K BOM03a6Opy MOBEPXHOCTHHIX BOJA B JaHHBIH MOMEHT BpemeHH T
A48 cayyasi, Koraa f= '2"—(pmc. 14).

[IpenBapuTeibHO PAacCMOTPHM, Kak onpeneaserca spems Ik,
tpebylomeecsi Ha TO, YTOOBl wacTHIB KHAKOCTH H3 ToukH K Ha Ge-
peroBoll JMHHH NPHIIIH B paHoH Bojosabopa (Bpems Tx OTCYH-
THIBAETCS ¢ MOMEHTA HavaJa pabore Bojgo3abopa).

‘.1
Puc. 14. Cxema K mporHosy Ko- be|

JHYecTBA NOATATHBAEMBIX K BO- {
no3abopy TOBePXHOCTHEIX BOJ 3

n i) 8
= s
S[EE A
i -
1
N3 Buipaxenns (3.42), yuntoiBad, yro npu  f= * 5 p=0,
a sin f==*1, uMeem
Qpey
d, )
o8 i el e
//
-
a7 > fo- 260
/ T 50
a6 B2l 10,0
/’//" 80
et "
05 v.d ,A = 60
i ‘
27498
04 400 HH
A1 g
/ LA
g3 >
/ 25
5 A - ] 4
I
o1 /f/
1 2 3 4 5678910 20 30 40 50 60 9L
amd?
Qpes TR,
Puc. 15, Tpadux = f T'n—dq AJ5 OHHOYHOro Geperosoro
g i,
Bo rosaGopa npu f= e S g
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R 2dyx \ L 2%9kq
Yy ep = P [arctg( A ddt P ):E 2 ] (3.57)

3nauenne T'x onpejesseTcs YHCAEHHBIM HHTErpHpOBaHHeM BEI-
paxenns (3.54) npu nojicTaHOBKE B Hero 3HaueHus \Px H3 Gopmy.iul
(3.57).

YuutpiBasi, 4TO B MOMEHT BpeMeHH Tx K B0103abopy mOATATHBA-
eTCsi pacxXoA BOJbI, NPHTEKAMOUleH MeXAy ABYMA CHMMETPHUHBLIMH
OTHOCHTeJbHO ocH X JuHusiMu Toka AK u AK’ (cM. puc. 14), mox-
HO ONpefesuTh, KaKoe KOJHYECTBO MOJA3EMHBIX BOJ, HaXOMSIIMXCA
3a GeperoBo#l JHHHeH, NOATATHBACTCA B KaXKIbH TaHHLIH MOMeEHT
BpemenH T K Bonosabopy, ecan T>Ty no popmye

Qpex =Q— 20y . (3.58)
Qrey X
palei (—t-15]
o /:F‘ 12
a6 /aﬁi—— 10 4
F 8
J5 J:é-—*‘
; ZES A
AL
ps Zgpii
T
pad
03 -
/ 1
e 8,
//—zdg_z
a1 L
d //
1 2 3 4 5678910 Fa Ol
20 30 4050 7= 00
Qpeu e Q
Puc. 16. I'padux 2 LT i 119 OJMHOUHOro GeperoBoro
6 ﬁ—i S pge, 0.8
Bososabopa npu p=— L

Ec/u npuHATL CHeJaHHOe paHee JOMYLIEHHEe O TOM, YTO BpeMs
GHUIbTpALUK TOBEPXHOCTHLIX BOJ, BHH3 K MOA3EMHBLIM BOAaM 4epes
caBGonpOHHIaEMble PYCJIOBbIE OTJIOXKeHHs IpeHeGpexxumMo Mao, Te
OMHCAHHBIM Bbillle CHOCOGOM MOKHO OIIpeNeJHTh KOJHYecTBO MOA-
TATHBAaeMBbIX K BOJ03a60PY MOBEPXHOCTHLIX BOA B JIOO0H MOMEHT
BpEMeHH, a 3HAYHT U YCTAHOBHTH, KaK M3MEHAeTCA KOJHYeCTBO TOl-
TATHBAaEMBIX K BOL03a00py MOBEPXHOCTHHIX BOJ BO BPeMeHH.
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PeayibTaThl UHC/IEHHOTO HHTErpHpOBaHusa Bepaxenusa (3.54) nas
cryyas f= ’;— ¢ yuerom ¢opmya (3.55), (3.57), (3.58) npu pasauu-
HBEIX 3HAUYEHHAX OTHOIIEHHSA % ( % =1; 0,8; 0,5; 0,3; 0,1) mpuse-

JeHbl Ha rpadmkax puc. 15—19.

Qoey
7 BE
) a, s 5
705 e s 10 2
45:_,——-"‘_’-
| sagill
04 A 4
03
02 4
! =2
7
1 A
/ |
/ 1]
= qr
06 08 1 2 3 4 5678910 20 30 msowr—‘%da
Puc. 17, Tpadux Spes (T ) Aas OnMHOuH Ge B
AT Tp 0 = [ (T, e I IHHOUHOrO GeperoBoro Bo-
11
mosabopa mpu f=— H ‘i'l =05
2 . d
= o l
_p3 e
07 a =il
qg I //;‘-‘ 10 g
o
05 S &
/.——"
04 1
I
92 g
a2
o1 /
02 0304 06081 2 3 € 5678 20 3040 T =4
ymd?
Qpes P ¢,
Puc. 18. I'padux T-——f(T, W) 4151 OAHHOYHOro GeperoBoro
w® do
Bojo3aGopa npu f= = H E =0.B
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UncnenHoe HHTerpHpOBaHHE BBIMOJAHEHO Ha MamuHe M-20.
™
Aaa cnyuas p= — 5~ WHCJCHHOE MHTETpHPOBAHHE BHITOJHENO

TOJNBLKO Il YCJOBHH COBEPIIEHHOH CBSI3H MOA3eMHBIX H NOBEPXHOCT-
d
HEIX BOJI, T. €. KOraa —dﬂ =1. Pesyabratei mnpeAcTaBAeHb B

Buae rpacguxos Ha puc. 20,

Fmasa 1V. YYET B3AUMOCBSA3H NMOA3EMHBIX
U MOBEPXHOCTHBLIX BOJL
B BOAOXO3SIHCTBEHHBIX BAJIAHCAX

[pu  cocraB/eHHH MNEPCHEKTHBHOrO BONOXO3ANCTBEHHOTO 6a-
Janca Kaxo#-iu00 TeppHTOPHH IO MOCJAEIHEer0 BPeMEHH HeT enH-
HOTO MHEHHSI O TOM, KaK CJeIyeT yuHUTHIBATH B 3ToM OGajaHce moj-
3eMHble Bojabl. Bompoc 3TOT ABAfSETCH JOCTATOYHO CJAOXKHBIM, H B
Pa3HBIX NMPHPOAHBIX H XO3ANCTBEHHHIX YCJIOBHAX OH, NMO-BHAHMOMY,
AoJzeH pematbest mo-passomy. Ilpexne Bcero mnpeacrasasiercst
HECOMHEHHBIM, YTO NPH OleHKe OOIIMX BOJHBIX DPECYpCOB KaKofi-
Au60 TeppUTOPHU NOKHBl YUHTHIBATHCA KCILIyaTalUHOHHBIE pecyp-
CBl NOA3EMHBIX BOX, T. €. TO KOJHYECTBO BOJHI, KOTOPOE MOXHO IO-
Jy4YHTb B paccMaTpHBaeMoM paiioHe palHOHAJbHBIMH B TeXHHKO-
SKOHOMHYECKOM OTHOWIeHHH BOJ03aGOpHBIMH COOPYKEHHAMH . He-
OTPAHHYEHHO JOJIrOe BpeMsi HJIH B TeueHHe ompejejeHHOTo CpoKa
3KCNJyaTanuy MpH cOXpaHeHHH KOHJAHUHOHHOTO KayecTBa BOJbI.

YuynuteiBasi T0 06CTOATENLCTBO, 4TO OTGOpP H3 BOJOHOCHBIX NOpH-
30HTOB, ApPeHHPYEeMbLIX peKaMH, B TOH W/JH HHOH CTeleHH BBI30BET
VMeHbIIeHHe pacXoja peK, BaXKHO OLEHHThb TaKiKe BEJIHYHHY 3TO-
ro yuiep6a peyHoMmy cToKy. [IpH 3TOoM cjleiyer HMeTb B BHAY, 4TO
NpH ONpegeNeHHBIX YCJIOBHSAX B NepBhle TOJBl SKCILTYaTalUWH BOJO-
3abopa ymep6 peyHOMY CTOJIY MOMKeT GLITh OdeHb HeGOABLIIAM I10
CpaBHEeHHI0 ¢ BOAO0OTOOpPOM u 06paTHLIE COPOC HEKOTOPOW YacTH
HCI0/1b30BAaHHBLIX MOA3eMHLIX BOJ B TNOBEDPXHOCTHBIE BOJOTOKH He
TOABKO KOMMEHCHPVeT 3TOT yuiep6, HO MOXKeT Jaye YBeJHYHTb
MOBEPXHOCTHEII CTOK B Npelenax paccmarpuBaeMoro 6anaHcoBO-
TO paiiona.

Ecau or6upaembie noxaszeMHble BoAbl OYAYT HCIOJb30BATHCS
A8 OpOLIEHHS TEePPHTOPHH, Ha KOTOPOH pa3mellaercs caM BOJIC-
3a00p, TO 3aMeTHO YBEJHYHTCH H NHTaHHE 3KCIIYaTHPYEMOro ro-
pPH30HTA, a 3HAYHT H YMEHbIUHTCH ylIeps peyHOMY CTOKY.

Cnenyer OTMETHTb TAKiKe, YTO eC/id B eCTECTBEHHBIX YCHOBUAX
B palioHax, rae OyleT MPOH3BOAHTHCH IKCIIyaTallHA IOJ3eMHBIX
BOZ, MMEeT MeCTO Pacxo] WX Ha Hehapenue W TPAHCIUPAUWO, TO
yuiep6 peuHOMY CTOKY, CBf3aHHBIH C IKOMyaTauned MOA3SMHBIX
BOJ, MOJKET GLITh CYIECTBEHHO MEHBIITHM BCJEICTBHE YMEeHbIleHH:
WM JlaxKe [IOJHOTO TNpeKpallleHHs HCTapeHHs NpH MOHHIKEHHH
VDOBHell SKCIJyaTHPYeMOro TOPH30HTA.
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B Hacrosmeit raase paccMaTpuBaeTcd METOJAHKA  OLEeHKH
BJHAHHA 3KCIJTYaTalHH NOA3EMHBIX BOJ Ha pe‘{HOf"t H p'O‘.ﬂ.H‘HKD'Bblf{
CTOK.

1. OLEHKA YIMEPBA PEYHOMY CTOKY
NMPH 3KCNJYATALHH NMOA3EMHBIX BOJ

Buansnue HauaBllefics 3KCTIYaTaUHH NOJ3EMHBIX BOM, /azKe
MpH CPaBHHTENbHO OJH3KOM pacnojoxeHdnu Bojo3abopa K peke H
MpH COBEPINeHHOH CBSI3H IOA3eMHBIX H IIOBEPXHOCTHBIX BOJ, He
Ccpasy CKa3biBaercs B NOJHON Mepe Ha pPeyHoOM CTOKe. Yuiepd peu-
HOMY CTOKY BO3pacTaer € yBeJHYeHHeM MPOLOIKHTENBHOCTH 3IK-
cnayaTauun, npHOIHKAACh K HEKOTOPOMY IpefeJbHOMY 3Haue-
nuo. Kak yxe ormeuanoch, 3T0 npefeqbHOe 3HaueHHe Oyaer
MeHbIIE BeJHYHHB BOA0OTOOpPa Ha BEJHYHHY, PAaBHYIO yMeHblle-
HHI0O pacxofla MOJA3EMHbIX BOJ Ha HCNapeHue, a TaKxe Ha BeJHYH-
HY peryJupyiolleii eMKOCTH, OTHeCeHHOI K onpeneJeHHOMY NepHO-
Iy BpeMeHH, ecqH peub HAeT 06 ymepbe mexenHomy croky. Iloc-
JefHee yTBepxKaeHHe TpebyeT HeKOTOPHIX mnosicHeHuil. B mpouec-
ce 3KCIIyaTallHH NPOHCXOAHT OCYLIeHHe YacTH BOJOHOCHOTO To-
pH30HTA, KOTOpPasd B TEPHOIB NABOAKOB B 3HAUHTEJLHOH CTeNeHH
BHOBb 00Bonusiercd. Ecin o0beM ocCyllieHHON M BHOBb 0OBOIHEH-
HOH 4aCTH TOPH3OHTa MOCTATOMHO BEJHK, yuiep® MeXeHHOMY CTO-
Ky npx BomoorOope OyleT 3HAYUTEJbHO MeHblle BEJHYHHBI 3TOro
Bopoorbopa. UTo6bl omeHHTh BEAHYHHY €MKOCTHHIX 3amacoB, YMeHb-
Man#x yuepb peyHoMy CTOKY, HYKHO OTHECTH Bechb 00b€M BOILbI,
HaKanJIHBaeMoil B BOJOHOCHOM TJlacTe B MaBOJOK B Iipejieflax ocy-
maeMol 30HBI, K TPOAOMKHTEJbHOCTH MEXNaBOJAKOBOIO TEpHOA.
B psane cayuaes 3Ta peryjaupyioumas e€MKOCTb MOXKET OKa3aTbesi
BeCbMa 3HAYHTENbHOH,

YroObl OLEHHTb BEJHUHHY pEryaupyiouleii eMKOCTH, MOMKHO
BOCMOJB30BATHCSl KAapTaMH H30THNC, IOCTPOEHHBIMH Mepel Haya-
JOM NaBofKa H B Konue ero. Ilo TakuM KapTaM MOXHO ompele-
JUTh BBI3BAHHOE NABOJAKOM MNpHpaulenne obObeMa BONOHACHILLEH-
HBIX a/JIIOBHAJbHBIX OTJIOXKEHHH, a 3HAuHT, H 00beM MOCTYNHBIIHX
B HHX MaBOAKOBLIX BOJ.

Huixe paccMaTpuBalOTCs  aHaJHTHUECKHE METONBl  OLEHKH
yulep6a peyHoMYy CTOKY B TeX PeYHBIX MOJMHHAX, IVIE 3KCTIYaTH-
pyeMbiil BOJZOHOCHBII FOPH3OHT HENOCPEACTBEHHO TIHAPABIHYECKH
CBSI3aH C peKoil.

AHanuTHYECKHE DelIeHHs, HCNOAb3yeMble JJif 3TOr0, OCHOBAHLI
Ha JONYIIEHHH, YTO OCHOBHBIE MapaMeTpbl 3KCIIyaTHPYeMOro ro-
pH30HTA MOTYT OBITH JOCTATOYHO OOGOCHOBAHHO OCPENHEHB M He
npeTeprneBaiOT 3HAYHTEJbHBIX H3MeHeHHH mo miowaxn. Jpyroe
JONyllleHAe OCHOBAHO Ha TOM, YTO NMPH OTHOCHTEJbHO OJH3KOM K
peke pasMmelleHHH Bogo3aGopa BiHsiHHEM craGomponHiaeMbix G0p-
TOB JOMHHBLI NPH pacyeTax MoxKHO npeHeGpeub. ITO jpomyLIeHHE
MO3ROJSET pacCMaTPHBATb aJJIOBHAJALHBIE BOMOHOCHLIE TOPH30H-
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Thl B GOJBIIHHCTBE PEYHBIX JOJAHH KaK MOJYyorpaHHUYEHHbie mJac-
THl H CyllecTBeHHO o0Jeryaer aHaanuTHUeCKHe NpopaGoTKH,

Henpepoisnas pabora Bon03abopoB ¢ NOCTOAHHBIM JleGHTOM

Bonpoce  ymep6a peunoMy ctoky HanGoaee 00CTOATENbHO
paspabGorane B crathax M. Xantyma. UM paccMoTpeHsl yc/aoBus
CHMMETPHYHOr0 MOTOKA W HalileHbl aHANHTHYECKHe pelleHus [J1f
CueHKH yulep6a peYHOMY CTOKY Npu paGoTe OJHHOUHOTO BOJ03a-
6opa, SKCIIyaTHPYIOLIEro BOLOHOCHEIH TOPH3OHT, 3aJIeralomui Ha
TOPH3OHTA/JbHOM H HaKjJoHHOM Bojoynope. [lag cayyasi TOpH30H-
TaiabHoro Bogoynopa M. Xautymem [46] noayueHo aHaJmTHuEC-
Koe pelleHHe, YYHTHIBalollee (UIBTPALHOHHYIO HEOLHOPOLHOCTh
PVCJIOBBIX OTJIOMKEHHH H HeCOBePIUEHCTBO Bpe3a PeKH.

[as nHauGosiee MPOCTOrO CJAy4as, KOraa CBA3b MOJ3EMHBIX BOJ
C peKoil sIBIfeTCS COBEpILEHHOH, T. €. KOIMa pycao mnpopesaer
BOJOHOCHBIH CJOH 10 TOPH3OHTAJLHOrO BOAOyNopa, H QuabTpa-
IIHOHHBIE CBOfICTBA NOPH3OHTAa B IJIaHe H 1O pa3pesy JOCTATOYHO
ONHOPOAHBI, BeauuuHa yuiepba peunHomy ctoky Qym onpeaensiercs
no dopmye [43]

dy, )
Qy,u—Qerfc( = 4.1)
Caenyer oTMETHTb, YTO YIIEPG pPeyHOMY CTOKY MoxKer ObiTb
BbI3BaH MOATATHBAHHEM K BOJA03a0OPHBIM COOPYKeHHAM TOBepX-
HOCTHBIX BOJI HEMOCPEICTBEHHO M3 peK M COKpalleHHeM pacxoia
BLIKIHHHBAWOIINXCA B PeKy MNOA3EMHBIX BOJ BCJEICTBHE PacmpocT-
paHennsi BAusiHHA Bofo3afopa Ha INpuJeraioulie TeppHTOPHH.
Henonb3ys MeTom cjaoxeHHss (GUIbBTPAlMOHHBIX TedYeHHH, awHa-
JOTHYHBIM TyTEeM MOJYYHM, YTO YVilep6 pPeyHOMYy CTOKY, NpHYHHEH-
Hblit paGoTOll Pa3sHOAGOHTHLIX H MPOM3BOJBHO PACHONOKEHHBIX
CKBayKHH, MOXKeT OBITb OTpe/e/eH H3 BbIPaxKeHus

Qym. cym = i Q: erfc ( it ) ; (4.2)

g 2 1/ at;

rie doi — PaccTogHNe COOTBETCTBYIOMIEH CKXBaXHHEl A0 GeperoBOil JHUHHH.

CnemoBaTelbHO, e€caH BOJ03aGop BHNOJHEH B BHle napad-
NeJbHODO ype3y peKH JuHedHoro Ji06od NPOTAXKEHHOCTH pAsa
paBHONEOUTHEIX CKBaXKHH, CyMMapHbiil yuepS peuHoMy CTOKY OT
paGoTbl Takoro Bogo3abopa, Tak e KaK W /1A OIHHOUHOH CKBa-
KUHb, MOXeT OwiTh onpeneded no ¢opmyae (4.1), B xortopoi
Qym ¥ Q — COOTBETCTBEHHO CYMMAapHblil yllep6 peuHOMY CTOKYy H
cyMMapHBIi 1eGHT JnHeliHoTo BOXO3abopa.

Ecan cBfi3b NON3EMHLIX M TMOBEPXHOCTHBIX BOJ 3aTpy/HEHA
H3-3a (PUABTPALMOHHON HEOJHOPOAHOCTH H 3aKOJAbMaTHPOBAHHOC-
TH PYCAOBBLIX OTJOMEHH{, 3ajaua OUeHKH yllep6a pedyHOMy CTOKY
npH SKCIAYaTalHH TOA3EMHBIX BOJ OKasbiBaercs 0oJee CIOXKHOH.
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Paccmorpum HaunGoaee o6mmit cayuail, Koria peka HMeer Or-
paHHYEHHYI0 WHPUHY H (QHUABTPAILHOHHLIH TMOTOK ABASETCS aCHM-
MeTpHuHBIM. [I/ig Takux ycaoBHiI NOKa He HMeeTCs aHaauTHUec-
KHX pelleHHH, NMO3BOJIAIOIMX ONpee]uTh H3MeHslolleecs BO Bpe-
MeHH NOHWMKEeHHe YPOBHA B JM060H Touke (GHIALTPALUHOHHOTO MO/
OJHHOYHOTO BOJ03abopa, a cjefloBaTe]bHO, H ONpeNeqHTb Yileph
pPEYHOMY CTOKY NPH 3KCIVTYaTalliH TMOA3EMHBEIX BO.

OnHako BBIBOJA O TOM, 4TO yllepd pedHOMY CTOKY, TpHUYHHEH-
Hbll paboroil amHeliHoro Boxosabopa, onpenensieTcs CoBepLIEHHO
4aHaJOTHYHO CJAy4alo OJMHOUHOIN CKBaXKuHbL, oO0Jeruaer peuieHue
3ajxayn.

JleiictButensHo, uMeercs pemenne ®. M. Bouesepa [6], no3so-
Jdlollee ONMpeleJuTh NOHHKeHHe YpoBHs B Ja1060il Touke (uabTpa-
ILHIOHHOTO NOJSI JHHeiHoro Bojo3afopa OeCKOHEYHOH IJHHBLI, pa-
6oralomero B YC/IOBHAX aCHMMeTPHYHOH cXeMbl (QuAbTPalUH.

IOas  3THX yCJOBHIH, OCHOBHIBAfICh HA YKA43aHHOM pelleHHH
®. M. BoyeBepa, HaMH TIONyYeHO BblpaKeHHe MJs OLEHKH Yulep-
6a peuHOMY CTOKY npH paboTe KakK OAHHOYHOTO, TaK H JHHEHOro

BCno3aGopos
Q}'m ( dﬂ )
IR —erfec [ ———| —
Q 2 Vat
e S .
e e [e erfc (z;) e = erfc (z,,)] 3 (4.3)
rae 159
A dy ﬁ .V at th b )
%1 2 V at VimA, ViemA, '
L railidy BVat b
i MM 7 U 75 o o Vim A,

[F=p)
bep ) -
Ecnn npuuats, uto Pp=1 u gomycTuth, 4TO peKa sBJAfeTCH

nocTaTouHo mHpokoi (2 b>> (2—2,5Y kmA,), To BHpaxenue (4.3)
MOKHO HECKOJBKO VIIPOCTHTD

dﬂ
d E TR
o mete () —e T Eede@). @4
e Vat
rae AR iy R VEhg, A

Ecau cBA3b NOA3EMHBIX ¥ TOBEPXHOCTHBIX BOJA ABJASETCA CO-
BEepIIEHHOM, T. €. KONIa MOXHO NpHHATb, 470 A9=0, To mpexenb-
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HBIM MepexoaoM B BhipaKeHHH (4.3) NOJYYHM NpHBEJEHHYIO pa-
nee ¢opmyny (4.1). IIas obJeryeHuss pacyeTos 10 BbIDaKeHHsM
(4.3) u (44) cocraBaen rpaduxk (puc. 21), nossoagomuii no
H3BECTHOMY  3HAYEHHWIO BeJHYHHB 2  ONpeleasiTh  (QYHKUHIO

RS
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Puc. 21. FP3¢HK 'Q)YHKHHH Prc. 22, Cxema x YUeTry Hcoma-
e aric ) peHHs npH OleHke yuepba peu-
HOMY CTOKY

e?* erfc (2). 3nauenns Beamuunsl erfc (2) npuBeneHsl B Ta6a. 4.1,
YuuTeiBas, 4TO BhHpaxKeHHe (4.3) cnpaBeIHBO H A OJHHOU-
HOTO BOJO3a00opa, MOXKHO MeTOHLOM CJOXKeHHS TeuyeHHHl MOKa3aTh,
uTO H AAs Boxo3aGopa, BHIMOJHEHHOrO B BHAe J1i000D0 4Hcaa pas-
HOLEeOHTHLIX H NPOHM3BOJLHO PACHOIOXKEHHEIX CKBAaXHH, yiepb
pPEYHOMY CTOKY NHpH ero paGoTe MOMKHO ONpeeJTHTb IO BHIpaxe-

HHIO
Qyu.v. g { ( )_ .
E a; {erfc ————2 Vai
_i 5 !
= PR [e 4 erfe (z1:)+ e ! erfe (22,{)]}, (4.5)
Qi CKB
I‘Ae a; = ""‘Q—' .

Caenyer OTMeTHTb, YTO BenHuWHA yulepb6a pedHOMY CTOKY Mo-
JKeT NOCTATOYHO [IOCTOBEpHO ompenensthes no Gopmyne (4.1),
T. e. 6e3 yyera CONPOTUBJEHHS PYCJOBBIX OT/IOXKEHHH, €CIH BBIIOM-
HSETCA COOTHOLIEeHHe

do at T ~
- -+ > 10. 4.6
V km A, kmd, @ 40
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TaGanuuma 4.1
3Havenus GyHKUHRA

z erfe (2) it erfe (2) 2 erfc (2) i? erfc (2)
0,00 1 0,2500 0,40 0,5716 0,0925
0,01 0,9887 0,2444 0,42 0,5525 0,0875
0,02 0,9774 0,2438 0,44 0,5338 0,0828
0,03 0,9662 0,2335 0,46 0,5153 0,0783
0,04 0,9549 0,2282 0,48 0,4973 0,0740
0,05 0,9436 0,2230 0,50 0,4795 0,0700
0,06 0,9324 0,2179 0,54 0,4451 0,0623
0,07 0,9211 0,2129 0,58 0,4121 0,0555
0,08 0,9099 0,2080 0,60 0,3961 0,0523
0,09 0,8987 0,2031 0,62 0,3806 0,0492
0,10 0,8875 0,1984 0,66 0,3506 0,0436
0,12 0,8652 0,1892 0,70 0,3232 0,0382
0,14 0,8431 0,1803 0,74 0,2953 0,0340
0,16 0,8210 0,1718 0,78 0,2700 0,0299
0,18 0,7991 0,1635 0,80 0,2579 0,0280
0,20 0,7773 0, 1557 0,84 0,2349 0,0246
0,22 0,7557 0, 1481 0,88 0,2133 0,0215
0,24 0,7343 0,1408 0,90 0,2031 0,0201
0,26 0,7131 0,1338 0,94 0,1837 0,0175
0,28 0,6921 0,1271 0,98 0,1658 0,0152
0,30 0,6714 0, 1207 1,00 0,1573 0,0142
0,32 0,6509 0,1145 1,20 0,0897 0,0068
0,34 0,6306 0, 1087 1,40 0,0477 0,0030
0,36 0,6107 0,1030 1,60 0,0237 0,0013
0,38 0,5910 0,0976 1,80 0,0109 0,0005

2,00 0,0047 0,0002

[TostoMy B nanpHelUIMX aHAJIUTHYECKHX TPOpaGOTKax, ecau He
AejaeTcs OTOBOPKH, TIPHHHMAeTCs, YTO CBA3b MOA3EMHBIX H I0-
BEPXHOCTHBIX BOJI fIBJSIETCSl COBeplueHHOH. DTo 1aeT onpenenell-
HBlil «3amac HaJeXKHOCTH» B pacyerax, TaK Kak HECKOJbKO 3aBbi-
maeT BeJHYHHY yllepGa pedyHOMY CTOKY.

[Tpu omenke ymepba pedHOMY CTOKY CBSI3aHHOIO C 3IKCIVIyara-
IHeil NMOA3EMHBIX BOJ, B psijfe cayuaeB GoJblloe 3HAUYEHHE HMeeT
BBISICHEHHE CYMMAapHBIX NOTePb PEYHOr0 CTOKAa 34 KaKOWU-TO OI-
penenenuslit nepuol Vym. s oLeHKH 3THX CyMMapHBIX [OTepL
MOJKHO BOCHOJb30BAaThbCA W3BecTHBIM pewenrneM M. C. Xanry-
wa [46]

2 Vat
Pemrenne (4.7) nmoayueHo s YCJOBHH COBEpIIEHHOH CBA3H
NON3eMHBIX H NOBepXHOCTHHIX Bojx. [losromy pacuersi ¢ ero mo-
MOIIIbIO BCErjla AaloT Onpe/ie/eHHbIH «3anac HaJleKHOCTH».
310 jpeleHHe MO3BOJAET ONpENeNATh BEJHUYHHY IOTEPb PeyHo-
ro CToKa MpH HenpepbBHOH SKCIyaTalHy MOA3eMHBIX BOL C IIOCTO-
sAHHBIM geGuToM H Ha JgioGoit oTpesok Bpemenu. Hanpumep, ecan
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TpeGyeTcsi OLEHHTb NOTEPH PEYHOTO CTOKA TOJABKO B TEeKylueMm ro-
Ay, AOoCTAaTouHO ompenesuTh no Qopmyne (4.7) Vyw — norepu c Ha-
yaja sKcnJayaTauuu 10 Momenrta onpenenenus (f) u V" —motepu
pedHOro CTOKAa ¢ HavaJa 3KCIMyaTallHH [0 HayajJa TeKyllero roma
(1. e. ma Bpema ¢t — 7T, rne T — BpeMs ¢ HauaJa TeKyILlero roua
10 MoMenTta ompenesnenns). Mckomasa BeamunHa AVym onpenmenser-
cA BeMHTaHHeM BToporo 3HaueHust (V"ym) ws nepsoro (V'ym).

PaGora BoposaGopa ¢ nepeMeHHbLIM AeGHTOM

PaccmorpuM cayuail, KOTla COOTBETCTBYIOILHE TepHOAB KaxkK-
jgcro roga Bomosabop paGoTaer ¢ OJHHAKOBLIM AeGHTOM.

Jas Takux VCJIOBHH, HCMOJB3YS METOJH HAIOKEHHS TeueHHi,
MOJYYHJIH pelllenHe /s OLEHKH yiiep6a MoBepXHOCTHOMY CTOKY B

obuieM BHJE:
Q= Querle -2+ @ — Q) g S s ey
+(@— Q) ;ﬂ LS IO TR R LT E, i
[ 2Va (f——3:;f—tl-—si,) ]+"'+(Qk_ Qe—1) X
X%erfc [2 Ve (t—a365j——1’dlo—-t2—...—tk__l—)‘ ] (4.8)

rae {— ofluee BpeMs, mpoulejinee ¢ Hayana paGoTel BOA03abopa, B cyTKax;
fl — QHCIO MOTHLIX JIET, MPOLIENINAX ¢ Hauaaa paboThl BOL03a60pa;
{; —uHCJIO CYTOK B rofy, Koraa BojosaGop paboraer ¢ jeSutoM Qi
‘MHOTOYMC/IEHHBIE COMOCTABHTEbHBIE pacueThl MNOKasalH, 4TO
npH
Qty+Quta+Qats+ ... +Qp (365 — ¢ —ta— ... — 1 ) 49
Qcp = 365 (4.9)

Boipaxenne (4.8) Ge3s GoabuIiofi MOrPelIHOCTH MOXKeT OBITh Cy-
1IeCTBEHHO YIPOIIEHO

Quu = Qup erfe 2 - (@1 — Qsp) erfc A
+ (@ — Q) erfc [—d—] +@—Q) X

2Va(T—1)
do 5
X El'fC[ 9 V—m ] + R + (Qk Qll-—l) X
do
X erfc[ VTE=IohS ) ] . (4.10)
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rae T — BpeMs, npolueiumee ¢ Hayala paboTel Bopo3abopa, umewulero gebutr @
B TEKYIIEM TOAY, B CyTKaxX.

Moxuo BHAeTb, YTO mpH I'<<f; B NpPaBOMl YacTH BEIPaXKEHUS
(4.10) ocrarorca Jump JaBa nepBeiX uadena. Ecam t<<T <<t,+1fy,
B mpaBoil wactu BupaxeHna (4.10) ocralorcsi TpH NepBLIX uJe-
Ha M T. I

Ecan Bonosabop paboraer ¢ mepepblBOM, HaMpUMep JHIIb OAHH
pas B rofy, B BeTeTAUMOHHBLI TepPUOA WPOAOCIKHTENLHOCTHIO f)
BKJouaeTcd B paborty c nebutom Q;, a ocrajibHOe Bpemsa Gesmeii-
cTByeT, Boipaxenne (4.10) npuoGperaer Bug

¢ b sd ¢ d
Quu = 4 [3615 gl ( 2}"’035 )+(1_ asls)erfc( 2 V?ﬁ)_'

— erfe [——""——]} (4.11)
2 Va([T—0)

Kak # aas cayyas HenpepbiBHOW paGoTel BomozaGopa C MOCTO-
SIHHBIM J1e0HTOM, paccMOTPHM aasd Bojosabopa, paboraiomero c
nepeMeHHbBIM J1eGHTOM, KaK ONpeessioTCs CyMMapHbie MOTepH Mo-
BEPXHOCTHONO CTOKAa 3a BeCh IMepPHOJA 3KCMyaTallH JaHHOrO BO-
no3zabopa M 3a Kakylo-1H6G0 4acTh 3TOr0 MEPHOAA.

Hcnonbays pewrenne M. Xantymwa u MeTOZ C/IOMKEHHS TeueHHii,
MoJay4yaeM H3 Bbupax(e!mﬁ (4.10) n (4. 1‘1) COOTBETCTBEHHO!

Vyu = 4Qep t 2 erfc ( T ) +4 (Q— Qcp) T i%erfc (—d"-_._—) .

2 Y aT
+4 @—Q) (T—t) #erfe [ o= 4 44— QX
>< (T—tl—“tz—-...—”tk_l) X

: do . 4.12
x;erfc[ 2 Y@ (T —F by — se— g ) ] (4.12)

. ity v i)
Vim =40 {[ 365 i 2 Vat > 365 4
A M. SRSl faerfc[ Dokl ]} (4.13)
t 2 V¥aT t 2V a(T—8)
ECJ’I]’[ Bonoaaﬁop HaXOJIHUTCA Ha TaKOM pECCTOHHHH OT PEeKH, 4qTo
d

BbIMOJIHAGTCA COOTHOILIEHHe >1 8 BCe NpHBE/IEHHbIE BEILIE Bbl-

2y al >
paxenus — (4.10), (4.11), (4 12) u (4.13) — cymecTBeHHO ynpo-
1Al0TCA: B HX NMPaBOH YacTH OCTaeTcsl JHLIb {10 OAHOMY NEpBOMY
yneny. Bce ocTajnbHBlE ujleHB OKasblBalOTCA NpeHeOperHMO Ma-
JIBIMH.

Omnpepenenne cymMmMapHoro yilep6a MOBepXHOCTHOMY CTOKY Ha
aobGoii oTpe3ok BpeMenu npu padoTe Bopo3abopa ¢ TMepeMEeHHLIM
Ae6HTOM TPOM3BOJNHMTCA aHAJOTHYHO caydal paboTel Bomo3abona
C TOCTOSAHHBIM JeOHTOM, TOJNbKO yMeHblllaeMoe U BHIYHTAEMOE€ 3Ha-
ueHHs1 Vym OUpesensioTcs COOTBETCTBEHHO H3 BbIpamenui (4.12)
wm (4.13). '
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Ecan paGoraer neckosbKo B0103a60OpPOB, CyMMapHbiii  yimep6
MOBEPXHOCTHOMY CTOKY ONpelesieTcsi MPOCThIM CJOMeHHeM 3Haye-
Hilt Vym, BHIMHCJAEHHBIX AMA KamAoro Bogozabopa

e ,
Vi, oom = ¥ Vym. . (4.14)

i=l1

Ouenka ymep6a peyHOMYy CTOKY NpH 9KCNAYaTAUHH NOA3EMHBIX
BOJL B JIOJHHAX PeK, C y4eTOM H3MeHEHHS BeJH4YHHbI HCIAPeHHus

Oueska yMeHbIIEHHS BeJHYHHLI yilepha peuHOMY CTOKY B pe-
3y/JbTaTe COKpallleHHS pacxoja IIOA3eMHBIX BOJA NPH HX 3KCIIY-
aTalluy Ha HCNapeHHe WMeeT 3HayeHHe, TJIaBHHIM o0pas3oM, A
JHHEHHBIX BOM03aGOPOB, pacnoJOXKeHHBIX BOAH3H peku. Ilpu pa-
6oTe TaKHX BOL03a00POB MOXKHO TPHHATL, YTO UEPe3 HEKOTOpoe
BpeMs MocCJie Hauala 3KCIIyaTallid HelapeHHe NPeKpaTHTCA Mpak-
THYECKH MO BCeil IUHPHHE MOJOCHl, B NpeJesax KOTOpoil OHO mpo-
HCXO/JHI0 0 3KcnayaTauuu. [IpH TakoM JOMyLieHHH ¢ 10CTAaTOYHO
I NPaKTHYECKHX LeJell TOYHOCTbIO BeJHyuHy yuiep6a peuHomy
CTOKY MOKHO NPHOJIHIKEHHO onpele]aTh 13 BblpamKeHns

Qym = QD yis, A Quen s (415)

rae AQuen — pacxoy moA3eMHBIX BOJ HA HcmapeHHe B 3oHe BAHAHHS BOA03aGopa;
Qoym — BeJaHynHa ymepba pedHOMY CTOKY, onpejensemas mo Qopmyne (4.1)
Iy (4.5).

Hns onpeneneHnss AQyuen CYIIECTBYET HECKOJBKO MyTefi:

1. ITpoume Bcero onpenensieTcsi AQuem, €C/IH H3BECTHBI BENHYHHBI
pacxoiia ecTeCTBEHHOTO IOTOKA Ha MOJAXOAE K M0Joce HCHapeHus
Go ¥ IPH BHIKJIHHHBAHHH NOJ3eMHBIX BOJ B PEKY §).

B sTom cayuae
AQm:ﬂz 21 (qo_fh)- (4-16)

2. Ecan pacxon eCTeCTBEHHOIO MOTOKa HEeH3BECTEH, a H3BECTHa
JHIIL BeJHYHHA BHIKIHHHBAHHA TOA3EMHBIX BOJA, pacXoJd HX Ha
HcnapeHie MCHKHO ﬂpHﬁJ’lH}KEHHO OmnpeJe/IHTb H3 BbipaxeHH$

*o
AszQI‘Y udzx, (4.17)
Xy
rle Xo— paccTofinne OT GeperoBofl JHHHH 10 JaJjbHeli TpaHHIbl TIOJOCH, B Ipe-
Aenax KOTOPOH NMPOHCXOAHMT HChapenue (Wamle BCEro Ao THIIOBOTO MWIBA
Teppac);

X| — paccTosiiHe oT GeperoBoil JHHHH N0 GaHAKHefl rpaHHIbl NMOJOCH HCnape-
Hug (6amKe 3Toil rpaHuubl HCNapeHHe MpeKpamiaercs, Tak Kak YpoBeHb
MOM3EMHLIX BOA OMycKdercs HHme KpuTHYeckoir ray6uuser). Ecn# rpyu-
TOBBIE BOAbI MCMAPAOTCA HA BCell mpHJerawmed K pycay nosoce, x;=0;

U — HcnapeHye ¢ NoBepPXHOCTH MOA3EMHBIX BO.

BeanunHa u onpenensiercsa obuiuno mo ¢opmyae C. ®. Aseposa-

HoBa [1]

v (1 e iy (4.18)

/
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rie Uy — HCnapsaeMoCTb C BOJHOI NOBEPXHOCTH;
y — rayGHHA 3aneraHHs rpyHTOBHIX BOJA;
Yxp — KPHTHUECKAs rayGuHa.

MuoruMH HccneaoBaTesiMH BeJHUYHHA IOKasaTels CTelleHH 1),
kotopas, no C. ®. ABepbsaHOBY, uaMeHsierca or | 10 3, NpHHHMA-
ercs pasHoil 1. IIpaBomMepHOCTb Takoro NONYUIEHHSI NMOATBEpIKA-
€TCSl MHOTOYHCJIEHHBIMH 3KCIePHMEHTaJbHbIMH JaHHBIMH JJIA pafio-
HOB, T/le HMeeT MeCcTO CyMMapHblfi 3((deKkT HcnapeHHS H TPaHCIH-
pauun. Ecnu mpunsite nosepXHOCTb Teppac, TAe NPOHCXOAHT Hema-
peHHe, TOPH30OHTaAbHOA (pHc. 22), TO BelHYHHY 4 MOXHO oOInpeje-
JUTL B JI0GOH TOYKE MOJOCH HCIAPEHHs AHATHTHYECKHM IMyTeM.

Jaa storo mpHHHMaerca AONyLIeHHe, 4TO PacXO/ eCTeCTBEHHO-
ro NOTOKA Ha yuyacTke Mexay GeperoBoi JHHHeH H IIOJIOCOH Hcma-
peHHs He MeHAETCH M PaBeH Pacxo/ly BHIKJIUHHBAHHUSL.

Jas ycnoBUii YCTAHOBHBLIErOcs JBHXKEHHA HCXOAHOe AHGe-
peHUHAJbHOE YpaBHeHHE HMeeT BHIL

k hep % (_"i + u) =0 (4.19)
x dx

Hnsa cnyqast, korha x,=0 u ¢;<Ysp, PpeIIcHHE YpPaBHEHHHA

(4.19) naer

Lo = 1———”‘)ch(x ‘/—”’“ )
Yp ( Yp khey Yep it
a1 Ly Uy
= —2 _sh(x = 4.20
-5 Uy ‘/k"cp Yp ( "/khcp Yp ) - G

Has  caywasa, korna x; %0 M yy=yxp, PpeuleHHe YypaBHEHHS
(4.19) nmeer BuJT

AN TS ]/_ﬁ_sh x—x ‘/—-—“L— . (421
yxp Uy khcp yxp ( 1) khcp ykp ( )

CooTBeTCTBEeHHO [ABYM mnodyuyeHHeM pemwenunam (4.20) u (4.21),
BeqHYHHA AQuen 405 Pa3NHUHBIX YCJAOBHE J0JKHA ONpeessiThes
10-pa3HoMy.

C yuerom Buipaxenuii (4.20) u (4.18) (B mocienHeM mnpHHH-
Mmaercs, 4To n=1) uHTErpupoBaHue BhHpameHusa (4.17) naer

= ) o/ R Y ( ‘/——uﬂ
A Quen =~ 21 [Ho (I— . ) ‘/ " sh | x ¥y Ueg -
% gych (x ‘/-—”“——) i+ ] : (4.22)
q1 0 khep Uup 1

Amnanoruuno, ¢ yuerom Buipaxenuin (4.21) u (4.18), nociae mnu-
TerpupoBaHus BhipaxKeHud (4.17) mosyunm

A Quen ~ 2 Ig, {ch [(xo—xo ‘/ r“y—] -1} am)
ep Yxp
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3. B cayuae, Korna HeH3BECTHH §pH ¢; WIH ¢; H3BECTHO, HO M0-
BEPXHOCTb Teppac Hesb3s NPHHATbH FOPH3OHTAIbHOH, MOXKHO Ompe-
nesiiTh BeHUHHY AQuen MO MaTepHajaM pasBellodHbIX pabor Ha
yuacTke Bojposabopa. Kak mpaBuio, 5THX MaTepHaJOB OKa3biBaeTcs
[OCTATOYHO JJ5 TOTrO, YTOOGH ¢ yueToM TOnorpaduyeckoro miaHa
MEeCTHOCTH MOCTPOHTbL KapTy IyGHH 3ajeralds TPYHTOBHIX BOJ.
Pacnonarasi faHHBIMH O BeJHYHHE HCHOApeHHS C Pa3HBIX TIyOHH B
npeaeaax HCcaelyeMOro paiona HJIH B aHAJOTHYHBIX palioHax, rie
NPOBOANJINCE COOTBETCTBYIOIHE OajlaHCOBble HCCeJI0BAHHA, MOXK-
HO IPOBECTH paHOHHpPOBaHHE TEPPHTOPHH Mo TiyOHHAM H C 1O-
MOIIbI0 MJIaHHMETPHPOBAHHA IUIOMIAJle ¢ 3aJaHHBIMH MHTEpBaja-
MH rayOuH TOJACYHTATHE CYMMapHOe HClapeHHe B 30He BJAHAHHA
Oyayuero sonoszabopa.

OueHka perHoHaJbHOro yliepba peuyHOMY CTOKY
NpH MJIOWAAHON SKCIIYaTAUHH NOA3EMHBIX BOJL

IKkcnayartauus Jao6oro Bofo3abopa, He3aBHCHMO OT ero MecTo-
MOJIOXKEeHHs OTHOCHTEJIbHO PEYHOH JIOJMHHBI H OT YCJIOBHH 3a/eraHus
BOJIOHOCHOTO TOPH30HTA, 00f3aTelNbHO PAaHO HAH _NO3AHO CKaxKeTcs
Ha pexHMe NMOBEPXHOCTHHIX BOJA. O/lHAKO BIHAHHE 3TO MOXKeT OBITh
caMbiM pasaHuHbBIM. JaA cymaeHHs o macmTabax 3TOro BJAHAHHA
npejcTaBisercs Ueecoo6pasHLIM — BHINOJHHTb  OPHEHTHPOBOYHHIH
pacuyer.

Honycrum, yto Bonoszafop pacnojgaraercss B MekAypeube H
SKCNJIyaTHpyeT Ge3sHaNOpHbIH BOJOHOCHBIH TOPH3OHT, XapaKTepH3y-
IOINACA BecbMa IIHPOKHM pacnpocTpaHeHHeM H BBICOKUMH QHUJILTpa-
LHOHHBIMU CBOWCTBAMH. DTH CBONCTBA He NpeTepneBaloT CYLIECTBEH-
HbIX H3MEHeHHH NpH Nnepexojie K peuHod JoJHHe. AJJIOBHATbHLIE OT-
Jl0KeHHA 06/a7aloT TaKoil e BOJONPOBOAHMOCTBLIO H BOJLOOTAauei,
U coJlepXKalyuecss B HHX BOJbl TeCHO THIpAaBJHYECKH CBA3aHbI C pe-
koii. B stnx ycnoBuax ymep6 pegHOMY CTOKY oT paGoThl paccMmar-
puBaemMoro Boi03a6opa, KOTOPHIH, BCAEACTBHE YIaJeHHOCTH OT PeKH,
JONyCTHMO paccMaTpPHBATL KakK OAMHOYHEIH, MOMKET NpHOIHIKEHHO
GriTh onpenened no dopmyae (4.1).

[Tonaras paccrosinde 10 pekn paBHBIM 25 kM, a Koadduuuenrt
VPOBHEIPOBOIHOCTH 3KCIJIYaTHPYEMOro rOpH30HTA  PAaBHHIM
10000 m2/cyTku, MOXKHO BHIETh, UTO yuiepd peuHOMY CTOKY CocTa-
Bur 10% ot pacxoma BomosaGopa TOTLKO 1O HCTeUEHHH 35 Jer ¢
HavaJla SKCIIyaTaunuy.

Jluuib wepes 70 ser pennunna ymep6a BO3pacTer 10 25% oT
pacxona BojposaGopa.

Ecan cBfshb 3KCIVIyaTHPYeMOro TOpH3OHTA ¢ a/TIOBHAJbLHBIMH
OTJIOXKEHHSMH 3aTPy/HEHA HJH mocjelHHe 06/1afaloT CpaBHHTENbHO
XYAWHMH (QHALTPAUHOHHEIMH CBOWCTBAMH, YIep6 PEYHOMY CTOKY
noj, BAHAHHeM paGoThl Boao3aGopa Gyfer emle MeHbLIIHM. DTO 3HA-
YHT, YTO SKCHJIyaTauus Ge3HaNoOpHHIX MOJ3eMHBIX BOJX Bojao3aGopom,
Haxo[sAlHUMCsl ‘Ha paccTosHnH Beero 20—25 ku or pexH, npakTHyec-
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KH He BBI30BeT COKPAUIEHHs PAcxo/la pekH 3a Bce pacyeTHOe BpeMs
pa6oThl BOJO3abopa.

Hao6opor, B nojasasomem GONBIIHHCTBE cJyYyaeB MOBepXHOCT-
HEIH CTOK B MpejiesiaX PeuHoil JIOJHHBI MOMKET BO3PACTH BCJAEACTBHE
oGpatHOro cOpoca OCHOBHOH YacTH OTOOpPaHHBIX NOJA3EMHBIX BOJ
noc/jie HX HCIOJb30BAHNUS,

Crenyer oTMeTHTb, 4TO PerHOHAJbLHBIN yuiep6 PeuHOMY CTOKY Ja-
¥e MPH 3KCIJIyaTaluud MNOJ3eMHBIX BoJL GeperoBbiMH BOJ03abopamu
6yzer cyulecTBEHHO HHXKe BOJ0oT6Opa jnaxe (Ge3 yueTa BO3IMOKHOTO
yMmenbllenus yiepba 3a cueT NpeKpalleHHs HCIAPeHHS MOJA3eMHLIX
Box. Kak npasu.io, on 6yaeT COOTBETCTBOBATh TaK Ha3biBAEMBIM Ges-
BO3BPATHBLIM I0TepsiM OTOOPAHHLIX NOJA3eMHBIX BOJI. B 3aBucumocTH
OT BHJA HCMOJB30BaHHS MOJ3EMHBIX BOJ BelHuHHA OGe3BO3BPATHLIX
notepb MoxeT GbiTh caMoii paznooGpasHoil, uamensisich ot 10—159%
B HEKOTOPHIX BHIAX NMPOMBILIVIEHHOTO BOAOCHaGxKeHus1 10 75% mpu
OpOLIEHHH.

K rakum notepam MoryT GbiTb OTHeCEHbl MOTEPH OTOOPAHHON BO-
Il HAa HCHapeHHe H TPaHCIHPAUMIO, Ha H3TOTOBJEHHE Pa3HOro poja
DPOAYKIHN, a Takxe oTobpaHHas BoJa, noTpebasemas KHBbIMH Op-
FaHW3MAMH H DacCTHTEJNbHOCTBLIO B IPOLECCE IKH3HEAeATENbHOCTH.
CepbesHoii cOCTaBHON 4acTbi0 Ge3BO3BPATHHIX MOTEPb A JIAHHOI
PEeYHON JOMHHBI MOXKeT fIBHTbCS cOpPOC OTOOPAaHHEIX H HCMOJb30BAH-
HBIX BOIl B IPEIEIB! APYroi peuHolt JOJHHEL

Heo0xon1uM0 OTMETHTB, HTO B pALe pailoHOB, NOMHMO 00paTHOrO
cOpoca oroGpaHHBIX BOJ, YMeHbLIEHHIO PperHoHaabHOro yuiepoa
MeKeHHOMY CTOKY, aHaJoruyHo cJyialo JoKadbHoro yuiepba, cro-
cOOCTBYET pery/upynnias eMKOCTb OcyIlaeMoil B MeKIaBOJKOBble
NepHoJbl HaCTH 3JKCINIyaTHPYEMOro TOPH30HTa, KOTOpasi BO BpeMs
NaBoJIKOB BHOBL 00BOAHsieTcA. B KauecTBe nMpuMepa TakKHX paHoHOB
MOxkHO npuBecTH moauHy CeBepuoro [onna. CymmapHoe Kojuue-
cTBo Ge3BO3BPATHHIX MOTEpPb, OTOHPAEMBIX 3/1eChb MHOTOUHCJEHHBIMH
BOJ103a60paMi TMOA3EMHHIX BOJ, HE TOBOPH YXKe O CyMMapHOM je-
6uTe 3THX B0103aGOpPOB, B HACTOSIILEE BpeMsi 3HAYHTEJIbHO Bhille
MexenHoro croka peku. Hecmorpsi ma 3rto, BojosaGopnl paboraior
HOpMaJIbHO, 4 peKa B MexeHb HMeeT cToK. Kak JokaJbHbIl, Tak H
pernonalbublii yiepd MeKeHHOMY CTOKY CYILECTBEHHO YMEHbINaloT-
csi Gaarofiaps 3HauyHTebHOH PperyJaHpOBOYHOH EMKOCTH ajlIloBHH,
NepeKphIBAIONIero 37ech 3KCMJAyaTHPYEMbIH Mepre/ibHO-Mel0Boji BO-
JIOHOCHBIH TOPH30HT.

Ecau sKcmiyaTHpyeMBlil Ha MeXK/[Aypeube BOJIOHOCHBIH TOPH3OHT
ABJASETCA apTe3naHCKHM, TO BAHSHHE BOLOOTOOpa OyleT pacmpo-
CTpaHATbCH GBICTPEe, TAK KaK 3HAYHTE/IbHO BHIIE BeJIHYHHA KO3(-
$uuuenTa npe3onpoBoAHOCTH. ITO He 3HAUUT, OJHAKO, YTO BJHAHHE
BOZOOTOOpPa M3 apTE3HAHCKOTO rOPH30OHTA MPHUBEJAET K CYLIECTBEHHO
66abmeMy yuep6y A1 pedHoro croka. OHO MOXKeT JIHIIb CKa3hbl-
BaTbCcsl ObicTpee, yeM BOLOOTOOp M3 06e3HANOPHOrO BOJOHOCHOTO
FOPH30HTA, OCOOEHHO B TeX CJyuasiX, KOrja SKCIIyaTHpYeMblif ap-
Te3HAHCKUH BOJOHOCHBIH TOPH3OHT NEPeKPHIT BHJEP:KAHHON BOO-
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HeNpOHHLAEMOl TOER H pasrpyxKaercs B peKy B HenocpeAcTBeH-
HOit 0/IH30CTH OT Hee.

B ToM cayuae, eciu nepekpniBalomas apTe3HaHCKHii TOPU3OHT
TOJLIA HMEET XOTS ¥ HEBLICOKYIO, HO OTJIHYHYIO OT HYJAS BOJAOHPO-
HHI[AEMOCTb, & CaM TOPH3OHT pasrpyxaercd B AJJIOBHATLHBIA BO-
JIOHOCHBIH TOPH3OHT B 110JI0CE BCell [OJHHEBI, BAHSHHE BOJOOTOOpa
H3 apTe3HaHCKOro rOPH30HTA HAa MeXKIypeuybe cKaKeTcs Ha pPeYHOM
CTOKE NIPHMEPHO TaK K€ HJH He HaMHOrO CKOpee, UeM CKa3aJoch Obi
BIAHSHHE TaKOro ke BOJ00TOOpa H3 (Ge3HANOpHOTO TOPH3OHTA Ha
Mex1ypeube.

[Ipn ouenke permona/ipHOro yuiep6a peyHoMy CTOKY B MHOTO-
JeTHeM paspese Haubojee npHeMAeMbiM CMOCOGOM CJeAYET MPH3-
HaTb 0ajaHCOBBIH, JONOJAHAEMbll NPHKHIOYHLIMH aHAJHTHYECKHMH
pacueTaMi.

[Tpuxkugounsie pacueTsl, aHAJOTHYHbIE NPHBEJAEHHOMY BbIle, MO3-
BOJIAT OLIEHHTb CPOKH H MacmTalbbl BJAHAHHA BoAo3abopa Ha peu-
HOit cTOK. OleHKa pernoHaabHOro yuepGa Jo/KHA HAYHHATLCSA CO
cOopa MaTepHaloB O JeHCTBYIOUHX B paioHe Bojo3aGopax, pexKu-
Me HX paboTel, NHHAMHKe BOA00TOOpPa, 00 IKCNIAYATHPYEMBIX HMH
FTOpH3OHTAaX, YCJIOBHAX 3aJleTaHMsA 3THX TOPH30OHTOB H YCJI0BHAX HX
CBfI31l C peKaMH, pasMeuleHHH B0103a00pOB 10 MJOLIAJH H TO OT-
HOIIEHHIO K PeUHBIM 10JHHAM.

Heo6xoaumo Tak:Ke HMeThb CBeJAeHHS O BHAAX HCMOJL30BaHNS
oTOHpaeMBIX NOJ3eMHBIX BOJ, BeJudnHe 0Ge3BO3BPATHEIX TOTEPb,
MecTax i xapakTepe chpoca CTOUHBIX BO.

KpOMe TOTO, HYXHO pacnoJjaratb cBeAeHHAMH O THAPOJOrHYec-
KOM peHuMe peK W pelkume YPOBHS NMOJ3eMHLIX BOJ B paioHne. Bcee
3TO MO3BOJIMT BBINEJHTL H OUEHHTb NPHXOJHbIE H pACXO/IHble CTATbH
6asiaHca TIOBEPXHOCTHOIO CTOKA M, CJA€0BATE/]bHO, OLEHHTh BeJHYH-
Hy yuiepba peyHOMY CTOKY NpH 3KCIIyaTauuH TMOA3eMHBIX BOJ.

Ecan ycnoBusi paiioHoB H3y4yeHbl ¢ JIeTaJbHOCTbIO, AOCTATOYHOM
A 060CHOBAHHOIO MOJeIHPOBaHHA, OlleHKa pernoHaJbHOro yiep-
6a MOeT ObITh BLINOJHEHA Ha Pa3HOTO Poja aHAJOTOBHIX MalIHHAX.

2. OLEHKA YILEPBA POOIHHKOBOMY CTOKY
NPH 3KCNJAYATAUWH NOA3EMHBIX BOJ

Korna Bojo3aGopsl pacnojaralorcsi BOJH3H HCTOYHHKOB, BaXKHO
YCTAHOBHTD, H2 KaKyl BeJUYHHY COKpaTHTCH 1eDUT NocTeHHX 101
paugHHeM pabdorul BonosaGopos. [Ilpakruuecksn 3T0 coKpatieHHe
ABJSETCA TeM Xe yilepGom MosepXHOCTHOMY cTOKY. Eciin HeTOUHH-
KH HaxoIaTcd B HemocpejcTBeHHOH OGJaH30cTH OT Bojo03abopos, 3a-
fava, KaK NMpaBHJIO, pemaeTcd MpocTo: Koraa aebHT B0a03a60OPOB
npeBbIMAeT 1e6HT HCTOYHHKOB, HCTOUHHKH HCCAKHYT H yuep6 Gyaer
paBeH CyMMapHOMy HX 1e6HTY; Koraa neGuT B0103a60OpoB MeHblue
u,eﬁ[-n‘a HCTOYHHKOB, NocJ/IeTHUA COKPATHTCA Ha BeJHYHHY BOIOOT-
Gopa. Ecan e HCTOUHHKH HAXOAATCE B HEKOTOPOM YAaJeHHH Or
B0,1D3360'{)0‘B, 3ajladya OLleHKH BJIHSAHHA NOCJEJIHHX Ha nedbuT HCTOY-
HHKOB 3HAYHTENTBLHO CJA0NKMHee.
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Cnenyer oTMeTHTb, UTO COKpalleHHe 1e6HTa HCTOUHHKOB, B CBOIO
ouepelb, Kak OLl yBeJHUHBaeT NUTaHHe BOJOHOCHOIO TOPH30HTA H B
THPOAHHAMHYECKOM OTHOLIEHHH PaBHOCHJILHO BBOJLY B JeliCTBHE B
paiioHe HCTOYHHKOB CBOE€ro pojla HarHeTarte/]bHbIX CKBaXKHH C Je0H-
TOM, PpaBHEIM NpOHCLIEANIEMY COKpalleHHI0 nebHTa MCTOUHHKOB.
Bo3MoKHOCTb TaKOil HHBEPCHH HCTOUHHKOB B pfiJie ClIy4yaeB TakikKe
JOJI)KHA YYHTBIBATBLCA NPH OLleHKe MPOH3BOJHTENBHOCTH NMPOEKTHPY-
€MBIX B HX paiioHe Bojo3abopoB. OHa JM0MKHA YYHTHIBATBCS IVIAB-
HbIM 06pa3oM JJs TOro, 4ToObl CyJIHTb O BeJIHYHHE COKpAaIeHHs Je-
6MTa MCTOUHHKOB, KOTZa OHH MCHOJNB3YIOTCS /I KAaKHX-JIHOGO weneh
20 co3nanus Bofao3aGopos. MuBepcus HCTOUHHKOB B 3aBHCHMOCTH OT
HX PACHOJIOMKEHHs 10 OTHOLIEHHIO K NMPOeKTHpPyeMEIM Bogo3abopam,
COOTHOLIEHHST 1e6HTOB HCTOYHHKOB H B0A03a60poB, a TakikKe OT
THAPOre0JOTHYECKHX VCJAOBHE MOMKer ObiTh MOJHOK (HCTOYHHKH
NOMHOCTLI0 HCCAKHYT) H 4acTHYHOH (NmpOH30MHIET HEKOTOpOe CHH-
JKeHne 1e6UuTa HCTOUHHKOB).

B cayuae nonHoil MHBEPCHM HCTOYHMKOB YUYeT ee BJHAHHA Ha
NpPOH3BOJUTENBHOCTL BOJ034a60pPOB He MMpejlcTaB/ser 3aTpPYIAHEHHH.
Metomnka Takoro yyera JAOCTaTOYHO OOCTOATEIBHO PaccMOTpeHa
®. M. Bouesepom [10]. OnHako o BO3MOKHOCTH TOJIHOH HHBEPCHH
C YBEPEHHOCTBIO MOXKHO TOBOPHTH JHIIL B TOM C/Iydae, KOTJa HCTOY-
HHKH PacrnonaraloTcsi B HeNOCPeACTBeHHOH G.IH30CTH OT NPOEKTHPY-
eMoro Bojfosabopa, a ero eGHT 3HAYHTEJILHO BBIIIE CyMMapHOTO Je-
6uta mcrouHukoB, Bo Bcex npyrux cayuasx AJsi CYXKIE€HHS O BO3-
MOKHOCTH IIOJTHOl MHBEPCHH HYIKHO pYKOBOJICTBOBATbCA KaKHMH-
Au60 H0cTaTOUHO OOBLEKTHBHBIMH KpHTepuAMH. Takux KpHTepHEB B
HacTosilllee BpeMs npakTHyeckH Her. UTo Kacaercs yacTHYHOI HHBep-
CHH HCTOYHHKOB, KOTJa OCT4eTcsi HeH3BeCTHHIM, Ha CKOJIBKO COKpa-
THTCH IOJL BJAHAHHeM paboThl Bojo3abopa /1e0HT HCTOYHHKA, TO METO-
JIHKa ee ydueTa B aHaJHTHYECKHX pacyerax J0 HACTOSINEero BpeMeHH
paspa6orana Hexocratouno. Ham n3sectna onna pabora JI. K. I'ox-
6epra n H. H. Jlanmuna [16], B koTopoii paccMaTpuBaeTcs 3aj1a4ya o
NPHTOKE K BOA03a6GOpy BOMM3H «JIHTOJOTHYECKOro OKHa». Pemenue
STOH 3a/laud NO3BOJISET OLEHHTh BIHSHHE YACTHYHOR HHBEPCHH HC-
TOYHHKA TIPH YCJAOBHH, 4TO €ro AeGHT paBeH HJH NpeBbiuiaer J1eGHT
Bojo3abopa.

Huxe npensaraercs MeToanka NpHGIHKeHHOH OUEHKH BJIHAHHS
SKCIIyaTallHOHHOTO BOA00TGOpA HA Ne6HT HCTOYHHKOB, a TaKikKe Me-
TOJMKA yYeTa WHBEPCHH HCTOYHHKOB, YaCTHUHON H MOJHOM, NPH aHa-
JHTHYECKOM pacueTe B0103a60OpOB, Korjaa ne6HT HCTOYHHKOB MOXKET
6bITh JMIOGBIM.

[Tpumenm, uTo HHBEpPCHS HCTOYHHKOB, pasHafd JUIss KaxK/JI0ro H3
HHX, ABJSIETCA BeJUYHHON TOCTOSHHON BO BPeMeHH, PaBHOH COKpa-
HIeHHI0 fe6HTa COOTBETCTBYIOLIETD HCTOYHHKA K TOMY CPOKY, Ha KO-
TOPHII paccuHTHIBAeTCH BOA03a6Op MJIH Ha KOTOpHI TpeGyercs ole-
HHTb BeJHYMHY COKpaIeHHs neGuTa HcTOUHHKA. PaKTHUECKH HHBEp-
CHsl HCTOYHHKOB ABJSETCA TNepeMeHHOH BeJHYHHON, H ecJH pedb
uaer o6 OJHOM HCTOYHHKE, PACCYHTAHHOE NMPH TaKOM JIONMYyUIEHHH
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ee 3HauyeHHe SBJSETCS 3aBBILIEHHBIM. YUHTHIBAas, OJAHAKO, 4TO, KaK
NpaBujao, 3ajaya pelaercs He OJd OOHOTO, a4 IJS HECKOJbKHX HC-
TOYHHKOB, 3TO HECOOTBETCTBHE CIJIAXKHBAETCHd, TAK KAK MAKCHMAJb-
Hoe (paccuHTaHHOEe HA KOHEll CPOKa) BJAHSHHE OJHOINO HCTOYHHKA Ha
ApYroi IpHBEIET K TOMY, 4T0 COKpallleHHe jaeGHTa 3TOTO BTOPOro
HCTOYHHKA OKa)Kercsi MeHbIuHM. B cBolo ouepesb, BTOPOH HCTOYHHK
aHAJOTHYHO BJHAET Ha NepBuii. BeaencrsHe Takoro B3aHMOBJIHAHHS
pe3yJbTHPYIOLIHEe 3HAYeHHS HHBEPCHH HCTOYHHKOB OKa3blBalTCA
BecbMa GJIM3KHMH K Cpe/lHeB3BellleHHbIM BO BpeMeHH. OueBHIHO, UTO
Jl0 MOMEHTa NMOJIHOH HHBEPCHH JaHHOrO HCTOYHHKAa B €ro pafoHe
HMEET MeCTO YCJOBHe IIOCTOAHCTBA YPOBHS H3/1HBA. IJTO YCIOBHE
MOKeT OBITh 3amHCAHO CJeAVIOIHM 06pasoM

A A
Sp—t =Ah; 2 Ahj_;, (4.24)
=l
rae Sy — NMOHHIKEHHE YPOBHSI B PailoHe NAaHHOTO HCTOMHHKA MOJ BJAHAHHEM pa-
Gotul Bogosabopa ¢ nebutoM Qp ;
Ah; — npupauleHne YpoBHA B pailoHe pAacCMATPHBAEMOr0 WCTOYHHKA TOX
BJHAHHEM ero MHBepcHH (AQ:);
Ahj_; — npupauienye VPOBHs B paiioHe AAaHHOTO HCTOYHHKA MOJ BJAHAHHEM WH-
Bepcud (AQ;) ocranbHEIX 1 — | HCTOYHHKOB.
3HauyoK «W» HaJ CyMMO# B NpaBOil 4acTH Beipaxenus (4.24)
NOKa3bIBAET, YTO H3 CYMMBbl CJeAyeT HCKJIUHTb paccMaTpHBaeMbli
HCTOYHHK.

YuuThiBag, 4TO:

gl . T
S s Ry—i; (4.25)
AQ; \
; AQ
u A h,'_,' = W Rf_—l' y (4.27)

Boipaxenue (4.24) MOXKHO 3amucaTb HHave:

VYa
Ro—i1 =a; R; + 2 aj Rj—¢, (4.28)
=
rae R, ; — GespasMepHOe THAPABJIMUECKOE CONPOTHBICHHE, XapaKTepHSylOIee

YCJIOBHA BJAHAHHS Bojosafopa Ha paccMAaTpPHBAEMbli HCTOYHHK;
R;_; —Oe3apasMepHoe THAPaBJIHYECKOE CONPOTHBJIGHHE, XapakTepHsylollee
YCJAOBHA BJHAHHA Ha paoc.ua'r.panaemmﬁ HCTOYHHK XKaXjaoro H3 oc-
TalbHLIX 11 — | HCTOUHHKOB;
R; — cofBcTBenHoe THADAB/AHYECKOEe CONPOTHBJAEHHE, ONpejesiouiee ycio-
BHS B paiione paccMaTpHBaeMOTo HCTOMHHKA,
Ag AQ;
oy = fira .

Q Qp

Bce ruapapiHuecKHe CONPOTHBJAEHHA ONPELeflOTCA Juis YCJI0-
BHil TOH pacueTHOil CXeMbl, K KOTOPOH MOryT ObiTb [pHBE/EHbI
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IHAPOre0/JIOTHYeCKHe YCJI0BHA JaHHOrO KOHKPETHOTO paﬁDHE H KOTO-

pas NpHHATa npu pacyere Bojno3abopa. Hampumep, nas  yeaosui
HEOrpaHHuYeHHOTO MJacra

2
Ro—i = —E; (— i_‘—) ;

4 af
]
Rit= —E; ( o );
4at )
2
R=—E (-2}, (429

4 [1Jig YCIOBHH MOJYOrpaHHYEHHOrO MJAacTa 3TH XKe CONPOTHB/IEHHA
Moryt OBITb 3amucaHbl B oOuweM BHje

R=—a(— ﬂ)ia(—Pz} (4.30)

4 at 4 at

3Hak «+» B npasoil uactH Bupaxenus (4,30) npuHAT ANA cay-
4as, KOrjla Ha TrpaHule NJacTa HMEeIOT MeCTO YC/IOBHS NOCTOSHCTBA
Hanopa; 3HakK «—», KOrjla rpaHuua Iiacra siBJAsercs HempoHHuae-
MOH,
B Buipaxenusx (4.29) u (4.30):
E¢ — unTerpanpias nokagateabHas (yHKIUHS;
Tp_; 1 f}__‘-— PAcCTOsIHHA IO pacCMaTpHBaeMOro HCTQYHHKa COQTBETCTBEHHO OT

ueHTpa BOR03a60pPa W OT KaXKIOT0 H3 OCTAJLHBIX HCTOMHUKOB;
7{ — NpPHBeleHHBIA paJiHyc yuacTKa BbIXOla pacCMaTPHBAEMOro HC-

TOYHHKA (HMH TPYNNbl PACNOJOXKEHHBIX DPAJOM HCTOYHHKOB);

€C/IH BHIXOA MJOLIAJHBIA — 3TO DPAJHyC PAaBHOBENHMKOH OKpYX-

HOCTH, €CAH TOYEUHbLIH — MOXKHO [PHHATL pPagHyC PAaBHBIM | M;
7 — COOTBETCTBEHHO ’b-—:‘; r]_‘- H rl- ’

¢— paccTosiHHE OT paccMaTpPHBAeMOT0 HCTOYHHKA [0 OTOOpaKeHHs
OTHOCHTE&JIbHO TPaHHNbl mjacra, COOTBeTCTBEHHO BOAO3abopa,
OCTaNAbHbBIX HCTOYHHKOB H CaMoOro pacCMaTpHBaeMoOro HCTOYHHKA.

Caeslyer HMeTb B BHJY, UTO CONPOTHBIEHHE Rp_; MOXKeT onpeje-
Jaatbes no gopmynam (4.29) nau (4.30) ToJIbKO B TOM ciydae, eciu
BO/03a60p COCpe/lOTOuEHHbIH, a JJs caydas JHHeHHOro Bono3abopa
NPOTAXKEHHOCTLIO 2/ NpH YCJI0BHH, 4TO rp—i>>2[. Bo Bcex apyrux
cayuasx mpH pacyete Rp_; 10JKeH yYUTHIBATHLCS H BHI Boj03abopa.

Bpewms, Ha KOTOpOe PacCYHTHIBAIOTCS BCE CONMPOTHB/EHHA, ompe-
DeJIsIeTCs CPOKOM, Ha KOTOpBIH paccunThiBaeTcs Bojo3abop. Ecan
TpeGyeTcs ONpeNeanTh TONbBKO Be/IHUHHY, Ha KaKyl0o COKPaTHTCA je-
GHT MCTOUHHKOB B 1106011 3aJldHHLI MOMEHT BpeMeHH, Bceé COINMpo-
THBJIEHHS MOKHB GbITh PACCYHTAHBEI HA 3TO BpeMs (DPH 3TOM 0.
¥KHa OBITH H3BECTHA NMPOM3BONMTENBHOCTh BOA03abopa).

Opnnako u3 Beipaxmenust (4.28) euie Heqlb3sl onpejiesHTh COKpa-
meHne Ae0HTa MaHHOrC HCTOYHMKA (Bennunry AQ; WM, 4TO TO XKe
camoe, BeJHYHRY o; = Aq" ) Has atoro Tpebyercs 3HATh BCE 3HA-

b
YeHHA @j, KOTOpHE TaKkxkKe ABIFIOTCA HensBecTHuIMH. Uro6m HMX om-
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peleNuTh, IS KaXIAO0r0 M3 OCTAJbHBIX n—| HCTOUHHKOB COCTAaBJS-
I0TCS  ypaBHeHHs, aHaJoruuHnle ypasHenuio (4.28). Ilpu stom mo-
JyyaeM CHCTeMY H3 n ypaBHeHHH, CONepiKallHX 7 HEeH3BeCTHBIX
Kaxjoe.

Pemenne Takofi OMHOPOAHON CHCTEMEl JHHEHHBIX YpaBHEHHI 1ie
npeacTaBiafeT 3aTpyAHenuii. Ec/iH YHCIO MCTOYHHKOB HeBeJHKO (40
ueThIpex), pacueT MOXKeT OBITb BHINOJHEH BpyuHylo. Eciu ucTouHu-
KOB Golblie, pacyeThl HeoOGXOAHMO BHIIOJHATH ¢ noMombio IBM.
Pemenne cucreMbl cllellyeT HauHHATb C ONpefle/IeHHA 3HAUEHHS «;

o5 Oaukafimero K Bojno3abopy HcTouHHKa. EclH oKaxercsi, uTO

0= gl' , NOCJAeOBaTe/IbHO MIJA KaXA0oro C/AeAYIOUero ot BOJa03a-
b

Gopa HCTOYHHKA ONpEnendalOTCA 3HAYEHHA .

Q
ITpu o6paTHOM COOTHOINEHHH, T. €. NMpH a;> g, ° YpasHente,

cocraslienHoe AJs GauXKalimero K Bono3afopy HCTOYHHKA, H3 CHC-
1eMBl HCKJIOuaeTcs, @ B Ka)KJOM H3 OCTaJbHHIX n—I ypaBHeHHil
npuauMaercs, 4to AQ,=Q,. B HOBoil cHcTeMe ypaBHEHHil, MOPALOK
KOTOPO#i Ha eIHHHIY MeHblIe, MOCJe COOTBETCTBYIOLIETO MNepecyeTa
¢BOGO/IHBIX UWJIEHOB, B NIEPBYIO Ouepe/b, HAXOAHTCA 3HAUCHHE o IS
crenyiomero 6amxkanmero xk Bonosabopy ucrounuka. [Tomyuennoe

3HaYeHHE CpaBHHUBAETCA C OTHOILIEHHEM —Q—' .
b

Ecau aggg“f , HOCJIeOBATE/IbBHO HAaXOAATCA SHAYE€HHA o OJ4
b

BCEX OCTaJIbHHIX n—2 HCTOYHHKOB. EciH ke oq >%1 , TO KaK H A4

NepBOr0 HCTOYHHKA, NPHUHHMAETCS, UTO Oy = % . H BHOBb, aHaJoO-
b
THYHO paHee ONMHCAHHOMY, YMeHbIIAETCA Ha eIWHMIy CHCTeMa ypas-

nennii. Pacuer mpojo/mKaercst B TOM e Moc/e0BaTeNTbHOCTH, MOKa
He GyAYT onpefe/eHEl BCe 3HAUEHHS @j.

Ias onpenenenus yiep6a HCTOUHHKAM K KOHILY PACYETHOTO CPO-
Ka paboThl Bogo3abopa ¢ NMPOM3BOAHTENBHOCTBIO Qp 1OCTATOUHO YM-
HOXHUTb HafileHHble 3HaueHusa Ha Qp.

Yro6ul onpenennTh COKpamenne Ae6HTa HCTOYHHKOB Ha CPoK 60-
aee GAHSKHIL, 0CTATOYHO PACCUHTATH ONMHCAHHALIM Bhille CHOCOGOM
3HaYeHH 0; Ha COOTBETCTBYIOWIHH CPOK (/IS 3TOro CJeayer nepe-
CYHTaTh Ha STOT CPOK BCe rMApaB/iHuecKue conmporusiennus). Heko-
Mble 3Havenus AQ; HaxomaT mo dopmy.ae

AQi=aQ,. (4.31)

Paccmorpnm najiee, Kak cjelyeT YYHTHIBaTb HAHIEHHYIO OMH-
CaHHBIM BbllIe CMOCOOOM HHBEPCHIO HCTOYHHKOB IPH pacueTe MPOH3-
BOJIHTEJIBHOCTH CaMOro Boj03afopa, BLI3LIBAIOIIETD 3TY HHBEPCHIO.
Kak H3BecTHO, OIleHKa NMpPOM3BOMTELHOCTH BO03a6OpPOB  MO-
¥eT NMPOH3BOAUTHLCA ABYMA nyramu. [lepsuiit myTh — B KauecTBe HC-
XOJHOH BeJHYHHB NPHHHMAETcH J1e6uT Qp, COOTBETCTBYIOWIHE MpO-
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eKTHpyeMOMy BojlonoTpe6/eHHI0, H pPacyeToM Ompejesfercs, KaKkoe
NnoHHIKeHHe S co3faercs B pafioHe Bogo3abopa npu ero paGorte c
STHM J1e6HTOM K KOHIY pacueTHoro croka. Tpebyercs, uTo6ul 310 no-
HHUKeHHe He MPEeBBLICHI0 MaKCHMaJbHO JOMYCTHMOE Sjpon B JaHHBIX
THIPOTe0JIOTHYECKHX yCI0BUAX. BTOpoi myTh — O 3ajlaHHOMY Mak-
CHMAJIbHO JONYCTHMOMY TOHHXKEHHI0 Syon Ha KOHEL pacyeTHOro
CpPOKa pacCYHTHIBAETCS MaKCHMaJbHO BO3MOXKHBIA ne6uT BOAO3abo-
pa Qsm. :

YTo6H OLEHHTb MPOH3BOAHTENBHOCTb BOA03ab0pa € yu4ETOM HH-
BEepPCHH HCTOYHHKOB, CJelyeT ONpeJeqHTh BHI3BAHHOE HHBepCHel
KaXJIoro H3 1 HCTOUHHKOB NMpHpalleHHe YPOBHA B pailioHe BOj103a-
6opa (Ahj—s) no popmyme

A
Abjy= Y

4 Rios. (4.32)

PesynbTupylomee noumKenue S B padoHe Bonoszabopa Haxo-
JHUTCH H3 BbIpaxKeHHs

S=——r (Qb Ry~ AQR—s). (4.39)

=l

B cnyuae, korma TpebGyercsl omnpeieqHTh MaKCHMAaJbHO BO3MOMK:
HYIO NPOH3BOAHTENLHOCTL BOA03a60pa Qpu, C YUIETOM HHBEPCHH HC-
TOYHHMKOB, pacueT MoKeT OLITh BEIIOJIHEH IO TOH Ke dopmyie
(4.33), paspemeHHOH OTHOCHTEeNbHO (Qp, rle MPHHATO, YTO S=3Son

Qo.x = Rl—g, 41rkmSgon-{-2 AQ R[—b). (4.34)

=]

Heo6xoauM0 HMeTh B BHJY, 4TO NPH MaldbiX II0 CPaBHEHHIO C
NPOEKTHOH NPOH3BOAHTEIBHOCTBIO BOjo3abopa nefHTAX HCTOUHH-
KOB MX HHBEDCHSI MOYKET He VUMTHIBATLCS IPH OILEHKe NpPOH3BOJIH-
TeNbHOCTH Bojo3abopa. OHa MOMKET He YYUTHIBATHCH H NPHU GO/ILIIOM
V/lajJleHHH HCTOYHHKOB OT Bojo3abopa, Korja ero BIHSAHHE He CKa-
JKeTcsl cyllecTBeHHBIM 00pa3oM Ha ux 1eGuTe, 1a)Ke ec/H CaM 3TOT
Je0HT U CONOCTaBHM C IIPOEKTHOi NPOH3BOJHTENBHOCTBIO BOJIO-
sabopa.

PaccmoTpuM B KauecTBe NpHMepa OLEHKY MPOH3BOMHTETLHOCTH
npoexktupyemoro B [Ipuxkacnum kpynmHoro Bojo3abopa ¢ VueToMm
HHBEDCHH Pa3BHTHIX B €ro palfioHe HCTOUHHKOB.

OCHOBHOH 9KCIIYATHPYEMBI BOJOHOCHBI}I TOPH3OHT — XBaJlbl-
HO-Xa3apCKHH — MpeacTaB/ieH MOLIHOf ToMIIeH TrpaBHHHO-ra’ley-
HHKOBBIX OT/IOXeHHH, 00pasoBaBLIMXCA BC/IEJCTBHE CAHAHHA KOHY-
COB BHIHOCA GOJBIIHX H Malbix pek. CyMMapHas MOIIHOCTb TOPH-
3oTa oOKoJ0 100 m. TopH3oHT Ge3HANMOpHBIA, XapaKTepHayerca
BHICOKHMH (HJAbTpauuoHHEIME cBofictBamu. Kosdduunent sono-
nposoauMocTH HaMensieTcs or 3000 no 3800 m%/cyrxu, cocraBasn
B cpennem 3350 m%/cyrku. Cpennee sHauenue KoapduuueHTa ypos-
HenpoBoaHocTH okoao 2-10% m2/cyrku. XBasbiHO-Xa3apcKuit BoJO-
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Puc. 23. Cxema n paspes x mpHMepy

| — rEApPOH3OTHNCH TPYHTOBOTO NOTOKAa; 2— rpaHENAa NOCTOAHHOrO HANOpa
(cMeuleHHEA Ha BeaHudEy AL Geper Mops); § — rpynnel HCTOYHHKOB M MX
otoGpaxKeHHA; 4 — NpoeKTHPYeMBlfi BopmoszaGop ® ero otoGpaxeHHe; 5§ — au-
HHA TeoJIOro-JHTONOTHYECKOr0 paspesa; 6 — Bajdynbl; 7 — rajledHuKH; 8 — rpa-
vuill, neckH; 9-— cyramuk; 10— raumEb; [l — rpaHEUB CcTpaTHrpadHYecKHXx
noapasfenenuit (MHPHbIE JHHHH — rPaHHibl XBAJBIHO-XA3aPCKOrO TOPH3OHTA).
12 — ypoBeHb IPYHTOBHIX BOIL
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HOCHBIH TOPH3OHT pacnpocTpaHeH B paiioHe NOBCEMECTHO, cJjaras
BCIO NPHJIEralouylo K MOPI0 mnoJocy MMHPHHON cBhime 15—20 xa.
C XBaJBIHO-Xa3apCKMM TOPH30HTOM CBA3aHbl BBIXOJbI MHOTOUYHC-
JIEHHBIX MCTOYHHKOB, CYMMAapHBIH 1e0HMT KOTOPHIX B 30HE BAHAHHUS
Bozio3abopa cocraBasieT okodo 5 mP/cex, unu 440 Teic. MP/cyTKu.
[Ipn HexoTOpOH cXeMaTH3alMH BCe STH HCTOYHHKH MOTYT ObiTh
obbenuHensl B 13 rpynm, pacmnosiaralOmiMXcs TPHMEPHO MO JHHHH,
napaJ/iesbHoi Oepery Mops H NPOXOAfALIEH Ha PacCTOAHHH OKOJO
6—8 km ot Hero (puc. 23). Paccroanne MeXny KpaHHHMH Dpynna-
MH HCTOYHHKOB OKOJIO 25 KM.

[TpoekTHaA MpPOTANKEHHOCTh BOA03a60pa, NpeNCTaBJAIOUIErO CO-
Goil JHHEHHBI SN CKBaXKHH, NMPOXOAAIHMHA napaiieibHo Gepero-
BOH JIMHHH Ha pacCTOAHHH OKOJO 8 KM OT Hee, COCTAB/ISET TpH-
MepHO 15 xa. BaanmopacnojioxeHHe HCTOYHHKOB H TIPOEKTHpYe-
MOro JIHHEHHOro psijla CKBaXKMH TAakKoBO (cM. puc. 23), 4TO BOCeMb
NEPBLIX IPyNN HCTOYHHKOB MOMKHO NPHHATbH NPAKTHYECKH COBIIa1alo-
WHMH ¢ JMHHeHR Bojo3abopa (OHH pacnojaraiorcs Ha PaccTOSHMAX
1—2 km Boctounee). CyMMapHuii 1e6HT 3THX BOCBMH TPYII COCTaB-
asier 2,15 m3/cex, nan okono 185 Teic. m%/cyrku. YuuteiBas to 06-
CTOATEJAbHO, YTO NPOEKTHasi NMpOH3BOAHTEIbHOCTh BOfo3abopa pas-
Ha 585 Thic. M3¥/cyTKu, MOXKHO ¢ YBepeHHOCTBIO CYHTATh, UTO MpH
pabore Bojo3abopa HMCTOUHHKH BCeX MEePBLIX BOCLMH TPYNN MOJ-
HOCTbIO HCCAKHYT. B 3THX YCJIOBHSIX 1719 OLEHKH BJIHSIHHSA BOA03a-
6opa Ha OCTaJbHbIE MATb TPYNN HCTOYHHKOB €ro MPOEKTHBIA 1e6uT
cJleflyeT YMEHLIIHTb Ha CyMMapHBIfi JeGHT NepBBIX BOCBMH Trpymn
HCTOYHHKOB, T. €. Ha 185 ThiC. M3/cyTKU.

Taxkum oGpasom, B JaJbHEHIIHX pacyerax MPHHHMaeM, 4To Qp=
=400 Toic. #%/cyTku. Tpebyercs: onpe/ e/ HTh:

1) coxkpaienue nebHTa HCTOUHHKOB Tpynnnl 13;

2) moHMMKeHHe YPOBHSI K KOHLY pacueTHoTo cpoka (10* cyTok)
B cpeaHeit yactu Boposabopa npH ero pabore ¢ 1e6HTOM, paBHBIM
585 Thic. M3/cyTKU;

3) MakcHMaJabHO BO3MOMKHYIO NMPOH3BOAMTENBHOCTb BOAO3abopa
Qu.x B paccMaTpHBaeMBIX YCIOBHAX.

B cooTBeTcTBHH C YCJAOBHSIMH pAacnpoOCTPaHeHHs] H 3aJjieraHus
XBaJbIHO-Xa3apCKOTO BONOHOCHOTO KoMmJiekca (puc. 23), o Mo-
JeT ObITh CXeMaTH3HPOBAH Kak NOJYyOrpDaHHYEHHBI! IIacT ¢ KOHTY-
pPOM TOCTOSIHHOrO Hanopa. YuHThIBas (UILTPAUHOHHOE COMPOTHB-
JieHHe, obyc/IOB/HBaloLlee ONpee/eHHoe 3aTpyJAHeHHe THAPaBJH-
YeCKOH CBfI3H NOA3E€MHBLIX BOJA C MOPCKHMH, KOHTYP NOCTOSHHOTO Ha-
nopa NpHHHMaeM MPOXOAALIMM He nmo GeperoBoil JHHHHM, a Mapan-
JeqbHO efi Ha paccrosnuu npuMepno 1500 x x BocToKky. Benuunua
3TOro CMelleHHsa Hal':I,TJ.E'Ha H3 daHaJ/u3a HMeBIUHXCH THIAPOTreoJornyec-
KHX MaTepHaJlOB MO U3MeHeHHSM VYKJIOHA eCcTeCTBEHHOTO IMOTOKA
NOJ3eMHBIX BOJ B NpHOpexHO# 30He H MO Pe3yabTaTaM MOJIEJIHpPO-
Banna Ha DT A, suimoanennslM bBaknackum ¢uananom BHUHU
BOTEO. Oaa npuHATO# pacueTHOH CXeMBl MOJYyOrpaHHYEHHOrOo
nJaacta ¢ KOHTYPOM MOCTOS'HHOTO Hamopa (HJIbTpalHOHHBIE COMpo-
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THBJAeHHA R, R; n Rj—p onpenensiorcs no popmyne (4.30) (co
3HAKOM <—»).

I'napasiuyeckoe conpotHpjeHne Ry—; aaa JuHefiHOrO psja
CKBaXXHH onpefensiercss no ¢opmyse (mJasi yclIOBHH, KOTJAa HCTOUHH-
KH HaXOJATCs NMPHMEPHO Ha NPOJO/KEHHH JIMHENHOro psjia)

2
Ph—
Ry—: = R.+ E; (— J ) ) (4.35)
4 af
vae R. — conporupaenne JHHEfiHOro pARa ANA YCAOBEA HEOTPaHHYENHOTO M-

cra [7].
Pacuethoe Bpema — 10* cyTok, kKo3duuienT ypoBHeNpoBOIHO-
et — 2-10% m?/cyTiu.
Bce paccTosiBHS rp—i; Fj—i; Finp H COOTBETCTBYIOLIHE OTOGpake-
HHSA py—i; Pj—i U pi (B M) mpuBefeHsl B Taba. 4.2.
Tabanuuma 42

Jlaunsle nJ8 pacuera FHAPABIHYECKOTO CONPOTHBJICHHS

p Oro6paxenns no rpynnaM HCTOYHHKOB & 3
Bono3abop £ g
r 9 10 1 12 13 S
A%
18 000
Boposa6op e D 18 000 21 600 24 600 | 23600 |27 200 | 400

Tpynmat | g 8400 | 14500 | 17000 | 19200 |17 000 |21500 | 29,7
HCTOYHH - 940
KOB

10 | 10800 | 3400 2_‘:;‘13_((;0 21500 |18600 | 23400 | 51,2

11 | 13800 | 6700 | {3200 _2%2_39 19600 | 24600 | 26

12 | 16000 | 7200 | 5000 38001%2:400 28,5

28 000
1 380

Tabanua 43

13 16 000 9 400 6 000 2600 | 5000 109,5

3HaueHus THAPABAHYECKHX CONPOTHBJEHHI

Tpynner #eTowRHKOB |
Tpynnbl HCTOUHH- BoposaGop

Ko R, 9 10 ’ 1 12 13
9 1,906 5,22 2,945 | 1,76 1,56 1,264
10 1,23 2,945 | 5,77 3,35¢ | 2,268 2,185
11 0,86 1,76 3,35¢ | 6,06 2,875 | 3,863

12 0,63 1,56 2,268 | 2,875 | 5,21 2,44

13 0,75 1,264 | 2,185 | 3,863 | 2,44 5,23




iApaBIHYECKHE CONPOTHBJIEHHS, MOJACYHTAHHLE 10 (opMyae
(4.30), cooTBercTBylOUHe YKaszaHHLIM B Taba. 4.2 paccrosiHHAM,
npuseneHs B Ta6a. 4.3. B 3Toii TaGauue npuBeaeHbl TaKXKe COMpO-
THBIeHHA Rp—i, MOACUHTAHHBIE TIO hopmyse (4.35).
- Crnenyloummm 3TanoM pacyeTa siBJASETCS ONpejeieHHe OTHOLIe-
HUH L H =
Roi Rp:
HBIM CTpoKaM Tabs. 4.3 NeluM Ha compoTuBAeHHA Rj_;, TipHBeleH-
Hble Ha 3TOH e cTpoke B rpade 2.
PesyapraThl pacuera npusejieHnl B Tabu. 4.4

. s sroro Bce COTIPOTHBJIEHHS IO FOPH30HTAJb-

Tabnuma 44
OTHOIWEHAS THAPABAHYECKHX CONPOTHBACHHH

Tpynnbl HCTOYHMKOB |
Ipynne ucrou-
igaaihd 9 10 1 12 13
9 2,74 1,65 0,923 0,82 0,665
10 2.4 4.7 .12 1,845 1,78
11 2,045 3,9 7.0 < 3,34 4,5
12 2,47 3,6 4,56 8,27 3,87
13 1,69 2,92 5,156 3126 6,98

3areM Ha ocHOoBaHuHM Ta6u. 4.4 cocraBiasieM CHCTEMY H3 HATH
ypaBHeHHH, aHAJIOTHYHBIX BhipaxKenuio (4.28)

2,74 24+ 1,65 a0+ 0,923 2y, + 0,822;, -+ 0,665 ;3 = 1
24 ayt+47a +2,722 + 1,845 05+ 1,78 253 = 1
2,045 29+39 a9 +7,060,; +3342, +45a0,; =
247029 +3,6 259 -+ 4,56 2, + 8,27 a;5 -+ 3,87 a3 =
1,692, +2,920,6-+5,152,; +3,252, 46,982, =

(4.36)

P

Pellenne BPYuHYIO CHCTeMBl M3 NMATH yPaBHEHHN C MATbIO HeH3-
BECTHBIMH fBJSIETCH JIOCTATOYHO TPYNOEMKOil Omnepauueii u ee Ie-
Jecoo6pasHo BHINOAHATL Ha IBM. Tem He MeHee cunTaeM BO3MOXK-
HBIM TOKAa3aTh Ha paccMaTPHBAEMOM MpHMepe MOC/Ie/0BaTelbHOCTD

pacueToB BPYYHYIO, HE OCTAaHABJMBASCH HA MPOMEXKYTOUHBIX Olle-
pauHsx.

Hpe}Kne BCEro HAaXOJHTCA OIpEe/IeJHTE]b D cucremsl
2,74 155 0,923 0,82 0,665
2,4 4,7 2,72 1,845 1,78
2,045 3,9 7.05 3,34 4,5
2,47 3,6 4,56 8,27 3,87
1,69 2,92 0,15 3,25 6,98
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Has 3TOr0o yMmeHbIiaeM MOPSNOK ONpPENeNHTeNs A0 TPeTbero no-
pfliKa, pasJyiarasi ero o nepeuIM JBYM CTPOKaM.

[Tocne storo maxomurcs ompenenutenb Dg, , moaydaomufics H3
onpefenntens D zamenoll cronbua, COCTABAGHHOrO H3 KO3 dHuMU-
eHTOB MPH G, CTONGUOM, COCTABJEHHBIM H3 CBOGOAHBIX UICHOB —
e[IMHHILL B IPaBOf yacTH cucreMbl (4.36).

3HaueHHe a9 HAXOAUTCA 1O popmyJe

D
o S
ag B - (4.37)
B paccmatpuBaemMom ciayuae pacuer mokasals, 4TO ag ==0,294.

CpaBuuBas noJydyeHHoe 3HaueHHe gy ¢ OTHOLIeHHeM % =0,074,
b

BHAHM, 4TO a9>>% . MMostomy us cucremn (4.36) HcKIOUaeM
[
IlepBoe ypaBHeHHe, a B OCTAJBHBLIX YeTHIPEX BMECTO @ g MPOCTABfA-

eM a;;:%’ =0,074. Tlocne nepecyetra CcBOBOAHBIX YJAEHOB TOJMY-
b
YaeM HOBYIO CHCTEMY

4,7 ayy 2,7 a5 - 1,845 ayy 1 1,78 1,5 = 0,8225
,3:9 a0 +7,05 2y 3,34 239 4,59, =0,8485
3,6 ay9 4,56 ayq -+ 8,27 035 -+ 3,87 a5 = 0,8175
2,92 uy0 -+ 5,15 0y, -+ 3,25 055 - 6,98 a; = 0,875
Ananorugno HaxXOouM onpenejquTeldb CHCTEMBI H ONpelenHTe/]b

a0 . Pacuer no ¢opmymre (4.37) nokasas, u4To 3HaueHHe ¢y paB-
HO 0135 CpaBHuBas no.rlyqeunoe 3HauEHHE (3 C OTHOLIEHHEM

Q_ ==0,128, BuaHM, uTO @y > CaenoBartesbHo, [Jd Ha-
b
XOXKJIEHHS a1, B cucteMe (4.38) chmoqaem nepBoe ypaBHeHHe, a B

nocJaenyonie MOJCTaB/IAEM 3HAUEHHE «19= Q—‘" =0,128. Tlocae
b

(4.38)

nepecyera CBOGOIHBLIX YJIEHOB MNOJyYaeM HOBYIO CHCTEMY H3 Tpex
YpaBHEHHIT ¢ TPeMs HeH3BECTHBIMH

7,05 ayy + 3,34 5T —I_ 4,5 Oy = 0,3485
4,56 azy + 8,27 ayy -+ 3,87 a5 = 0,3565 | (4.39)
5,15 a3y + 3,25 255 + 6,98 2,4 = 0,5

Onpe,ne.rmB ONHCAHHBIM BBHIIIE COCOGOM 3HAUEHHE 0y , DOJYUA~
eM a1 =0,003
1
Qi

Tak xaxk orHomenne 1 =0,065 3HauHTe/JbLHO BLILIE MOJYUEH-
b

HOTO 3HaYeHHA ap;, NOCJENOBATENEHO HaXOXHM H3 cHCTeMbl (4.39)
3HAUEHHA G1s H @3 . OHH COCTABJAIOT COOTBETCTBEHHO g9 =0,0115
H a 13 =0,0642.

AHann3 mosyueHHBIX 3HAYEHHH «@; NOKA3LIBAET, UTO HMCTOYHHKH
rpynn 9 u 10 MONHOCTbIO HCCAKHYT, a 1e6GHTH HCTOYHHKOB TpyMmi
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11, 12 u 13 cokpatATca cooTBeTcTBeHHO Ha 1,2; 46 n
25,6 Thic. M3[cyTKU.

Taxum o6pa3oM, NOJYYHJIH OTBET HA OJHH H3 BOMPOCOB NMpHMe-
pa, KaK cokpartutess Ae6HT McTOuHHKOB rpynnsl 13. OH yMeHbIIHTCA
Ha 25,6 teic. M3/cyrku. TlonnKeHue B pafione BojnosaGopa (Gea
yueTa MOHHIKEHHS B CaMOil CKBaxKuHe) onpejenseM mno dopmyie
(4.33)

1

e e— g + i e . 2 -l ; : oy
8 = i (40010°-3,406 —29,7.10°-1,25 —51,2.10°- 1,02

—1,2-10%.0,74 — 4,6-10%-0,49 — 25,6-10%-0,61) = 29,9 m.

Ilng HaxoXIeHHs MaKCHMaJbHO BO3MOXKHON TPOH3BOLMTE/b-
HOCTH Bojpo3aGopa Qpw BOcmoJb3yeMcs (opMynof (4.34), npuuem
NpeelbHO JONYCTHMOE MOHHMKeHHE Syon MPAHHMAEM PaBHBIM M0J0-
BHHE MONIHOCTH BOJOHOCHOrO mjacrta, T. €. 50 # (Goabuiee noHmKe-
HUE HeXeslaTeJbHO B CBSISH C HEKOTOPHIM YXyAINeHHEM (H/IbLTPALH-
OHHBIX CBOFCTB Ha Iuy6HHe; NOHHXXEHHeM HENOCPEeJCTBeHHO B CKBa-
JHHe mpeHebGperaem)

Qo = ﬁ (12,56.3350-50 - 29,7-108-1,25 + 51,2 - 108 - 1,02 +

+1,2-103v0.74—|-4,6-103-0,49+25,6-103-0,61)=650 THIC. M3/cymKu.

YuHTHIBas, YTO NPH 3TOM HE YY4TeH CyMMapHblii Je6HT BOCbMH
NepBLIX IPYNN HCTOYHHKOB, cocraBasioutnit 185 teic. m%/cyrxu, na-
XOIHM, YTO MAaKCHMaJbHO BO3MOXKHAas TNPOH3BOJHTE]BLHOCTb BOJIO-
3abopa coctaBut 835 Thic. M¥/cyTKU.

rasa V. ONPENEJIEHHE OCHOBHBIX PACYHETHBIX
THAPOTEOJIOTHYECKHX NMAPAMETPOB

Meronnka onpesnenenns GoJbhiefi 4YacTH THAPOTeOJOTHUECKHX
napaMeTpoB IO MaTepHa/jlaM OINBITHHIX OTKAueK Ha y4yacTKax, Trle
E Npollecce OTKAYKH He CKa3blBaeTcsl BIMSHHE PeKH, MOApo6GHO H3-
JoXeHa B MHOTOYHCJIEeHHBIX PYKOBOJAcTBAaX. M3aBecTHa H MeTONHKa
onpeseJeHHs 3THX IapaMeTpPOB IIpH OTKauKax BOJH3H peKH, Korjaa
HMEET MECTO COBEpIIeHHAas CBfA3b NMOJ3eMHBIX H IOBEPXHOCTHHIX BOJ.
CkasanHoe OTHOCHTCH K onpeneeHuio kosdduuuentos ¢uabrpa-
1HH, BOAONDOBOAHMOCTH H YPOBHENPOBOMHOCTIL.

HocraTouno oBocHOBaHHAs MeTOAMKA onpeieteHus ¢ujabTpaun-
OHHBEIX XapaKTepHCTHK BOJOHOCHOTO TOPH30HTA TMPH OTKaykKax
BOJH3H PeKH, KOrja CBfi3b ee ¢ MOA3eMHBIMH BOJaMH 3aTpy/JHeHa
BCJIeJICTBHE 3aKOJbMaTHPOBAHHOCTH HJH (HILTPALHOHHON HeOJHO-
POJHOCTH PYCJOBHIX OTJ0KeHH#i, paspaboraHa JHIIL B caMmoe I0-
clelHee BpeMs H He BOILJA ellle B JeHCTBYIOIHE MeTOJHYeCKHe py-
koBoacTea. HemocraTouHo ocBelieda B 3THX PYKOBOJCTBAX H MeTO-
JHKa ONpejeseHns elle TpeX Ba)KHEHIIHX NMapaMeTpoB — «Ko3(du-
UHEeHTa CONPOTHBJAEHHS 3auJeHHoro caos (uabTpamun» A, «Kosdh-
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1
duunenta neperekanus» A (A= ———) H <«KOMINIEKCHOr0O mna-
l km Ao
pameTpa» B.
Onpeneniedne <KOMIJIEKCHOrO Mapamerpa» B NPOBOAHTCS TO/b-
KO IpH pasBejike NOI3eMHbLIX BOJ B PEYHBIX JOJHHAX, OTHOCAILHXCHA
K rpynne b.

IlepBuie aBa napamerpa Ao H A MOryT OHTh oONpeje/eHbl Kak
C NOMOIIBIO ONBITHEIX OTKayeK, TaK H [0 MaTepHalaM CTallHOHAap-
HBIX HaGOJIOfleHHH 332 pPeXXKHMOM ECTeCTBEHHOTO YPOBHS IOA3EMHBIX
H NOBEPXHOCTHHIX BOJ B NPHPEYHON 30HE.

Hasi onmpesnesneHHs TpeTbero mapamerpa B Tpebyercsi mposeje-
HHE JI0CTATOYHO JIJTHTEJ]bHBIX ONBITHLIX OTKaueK.

B Hacrosimeli riaBe paccMaTpHBaeTcs MeTOAHKa OMpesledeHHS
K03 (HUMeHTOB (HABTPALMH, BOJLOMNPOBOAHMOCTH, YPOBHENPOBOJI-
HOCTH, «CONPOTHBJIEHHSI 3aUJEHHOr0 CJ10s1 (QHJIBTPALHH» H «IepeTe-
KaHHA» 70 pe3yJbTaTaM OTKayekK, MPOBeleHHHIX BOJH3H peK, Koraa
JIOMKHO YYHTBIBATHCA AONOJHHTENbHOE COMPOTHBJIEHHE PYCI0BBIX
OTJIOXKEHHH, H 10 MaTepHalaM CTAUHOHAPHBIX HaOGJIOJeHHI s5a
€CTeCTBEHHHIM PeXHMOM IOJ3eMHBIX H MOBEPXHOCTHHIX BOJ.

PaccMaTpuBaeTcs Takxe MeTOJAHKa OnpejeleHHs KOMILIEKCHOrO
napamerpa B.

1. ONPENEJEHHE THAPOTEOJIOTHYECKHX NMAPAMETPOB
B MPHPEYHOH 30HE C NMOMOLIbIO OMNMBITHBIX OTKAYEK

Haun6onee monno paspaGorana Mmeroinka TaKHX ONpeJeseHHil B
cratbax ®. M. BoueBepa u M. M. I'nitbiGoBa [12], }O. O. 3eerode-
pa u B. M. Illecrakosa [22], ®. M. Bouesepa, H. H. Jlanmuua n
3. M. Xoxnarosa [13].

OTHMH aBTOPaMH NPHHSATO JONYLIEHHE, YTO B MPOLECCe OTKAUKH
He NPOHCXOJMT «OTPbIBA» YPOBHS OT MOJOWIBH C/1aGONPOHHIIAEMO-
ro 3KpPaHHPYIOLIEro /IO TOJ PYCJIOM, T. €, OHH CYHTAIOT, 4TO TOJ
pyciom He o6pasyercsl YYacTKOB NOXKIeBaHHS H DeXHM (HIbTpa-
IIHH SIBJSIETCA MOBCIOAY MOANEPTHIM.

Jlpyroe npHHATOEe HMH JONYLIEHHE, YTO B MPOLECCe OTKAYKH Ha-
CTyIaeT yCTaHOBHBIIMICA peXuM (PHIBTPAUUH H YPOBHH BOILI B
CKBayKHHAX cTaGHIH3HPYIOTCH.

Caenyer OTMeTHTb, UTO YKa3aHHbE JOMYUIEHHS B MOAaBJAOLIEM
GOJbINHHCTBE CJIy4aeB BHIMOJHAIOTCS.

B mnaunbosnee ofmem BHIe 3ajaya pelieda aHaJHTHYECKH
®. M. Bouesepom [8], yUHTHIBABIUHM NJIaHOBHI Xapaktep GHIbT-
pauun Ha oboux Geperax pex.IToayuennoe @. M. BoueBepom peme-
HHUe 1J14 Oonpelle/IeHHs NOHHKeHHs B /000l TouKe naacra Ha ToM Ge-
pery, rjle pacrnojioXXeHa ONBITHAs CKBaXHHa, uMeeT BUJ (puc. 24):

l2H—S)S=ﬂ—Qk(R1+R2). (5.1)
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i Lulax
g ;‘0 ureg 2
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/.— e CxBawuna 1
/T‘;d‘amu- ¢
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CxBaxunag 4 i Onpimuas >
3 cxBaxuma
28 dy
—
Puc. 24. Cxema
{ ONBITHOI'O KYCTa
i BOJH3H pexH
e )
rie el e
Ri=1, Yo /
F S b - e
[ii=j — cos(uyi)du;
i &

o= V@GT T r=V@—T TR
Ty =k (x+do)[1 + #]
ch

VimAy
26
cth ~
kH YEma&;:

E= ) 1
y2i =AY [1 ;i: __-?&_]
ch
VEm A,

(5.2)
(.3)

(5.4)

(5.5)

[MoHuMeHHe Ha MPOTHBOMOJOKHOM Oepery oOnpefessieTcs H3

BHIPAXKEHHS
W S )
. 2H—S8)S e R;,
rae
R:] —_ ]3+ S— ]3__ .
®yukuusa [32 — unrerpan (5.4), B KoTopom
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-— 2 ]
x3J_r =L(do—'x—2b) liT
ch

(5.8)

VEmA,
Ilaa mo60ro mOCTOSIHHOTO MOJMOMKHTENLHOrO 3HAYEHHS] KOODIH-

HaTHl X, T. €. 'Ha /1060H NpPAMOH, NapajjienbHOll ype3y pekH, B npe-
Jiel1ax OTpe3Ka, Ha KOTOPOM BBLIIOJIHAETCS YC/JI0BHe

y < dy+ x, (5.9)
BeJIHUMHA CONMpPOTHBJEHHA Ry ocTaeTcsi NMPHMEPHO OJIHHAKOBOIL.

910 06CTOATENLCTBO PEKOMEHAYETCS HCIOAb30BaTh AIA Ofpe-
neseHHs K03(hHUHeHTOB (HIbTPAUMH H BOJOMNPOBOAHMOCTH OMpO-
éyeMoro ropH3oHnra.

JleficTBHTE/IbHO, €C/TH HMEIOTCS JIBe Ha(JI0aTe/IbHbIe CKBaXHHAI
Ha Jiyde, mapajjelbHoM vpeay (yaoGHee Bcero, eciu 3TOT Jy4 NMpo-
XOJAHT NPH 3TOM Yepe3 ONBITHYIO CKBAXKHHY), TO MOXKHO 3alHCATh:

OH 55/ L’m 7 g Rz); (5.10)
n k Iy
OH-=5)5 =% (]n P p ) (5.11)
I k o
Briunras Beipaxenne (5.11) u3 (5.10), monyunm:
S0 _OH 88— H S S (.12)
nk | pny
OTKyZa
P1rl2 T2
I s e —=—
b P2l Qa r

* %S @H—8) —nSy GH—S;) x5 (2H-S,) — xSy QH—Ss) i

3naa BeNHUHHY R, a 3HAYHT, H KOIDHUHEHT BOLOMPOBOAHMOCTH
onpobyemoro ropusonta I==kH, MOXKHO oOmNpeleluTb 3HaueHHe
A — «IOKa3aTeNsi HEeCOBEpLIEHCTBA pycaa», mnapamerpbl Ao u A.
Hns storo @. M. BoueBep peKOMeHIVET HCIOJb30BaTh 3aMephl
YPOBHeH TO JBYM HaOJIOfaTeJbHBIM CKBaXHHaM, CHMMETPHUYHO
PAacMoJOXeHHEIM Ha NPOTHBONOJNOXKHBIX Geperax B cTBOpe, TMPOX0-
HsIEM Yepe3 OMBITHYIO CKBaXKUHY, TNeprneHAnKyJasapuo Oeperosoii
JIHHHH.

Oas TakuX CHMMETPHYHO DPACMOJOXKEHHBIX CKBAXKHH BBIMOJIHS-
1otes paBeHcTBa [eM. (5.5) ]

R A TN (5.14)

YuureiBas (5.3) u (5.7), MOKHO, CKTa/lbiBasi H BBIYHTAsl BBIpa-
xenua (5.1) u (5.6) naa AByx Haba0JaTebHBIX CKBaXKHH, MOJY-
YHTh 3HAYEHHS UHTErpatoB loy=/l34 u [op_=/I5_

e Tk [Ss (2H — Ss) + S84 (2H — 5]
g = L= 2Q

do + x5,

+in )/ 2250 (5.15)
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nk([Ss (2H— Sg) — Sg (2H — Sy)] 7 T ey
A P v it kol Fle ~in Y2E2, (516
Onpenenns u3 Bupaxenuit (5.15) u (5.16) anavenns /iy, MOXK-
HO HafiTH 3HAUEHHS APTYMEHTOB Xop==Xgq H Xg—=Xs (raba. 5.1).
3Has X4 H7cg_l. MOKHO JIETKO OmpeleNHTh «KosddHuuent nepe-
TeKanusiy A= T a aarem u mapamerp Ao. :
HeiictBuTeasno, u3 ¢popmyan (5.5) mocie Hekortopeix mpeofpa-
30BaHHH MOXKHO MOJYYHTb, 4TO

LU DL T (6.17)
Xo__ Vkm .40
OTKY1a :
Vkm A= (5.18)

;2
arcth ‘/ ok
Xy

Hcenonbsya pemennss ®. M. BoueBepa, mpeacraBu/ioCch BO3MOMK-
HBIM cOocTaBHTb rpaduku (puc. 25), no3BoJsAKNIME NPH ONpe/leseHu
napamerpos A u Ao oGoliTuch Ge3 pe3y/bTaTOB 3amepa YPOBHeH
no HaGJI0AaTebHONH CKBAXKHHE, PACNOJOKEHHOH HA NMPOTHBOMNOJOXK-
HoMm OGepery. HJia 3Toro ZoCcTaTOYHO ONpefeSHTE H3 BhHIpaXeHHd
(5.1) conporusienue Ry no gopmye

Ry BB GRS g s (5.19)
Q dy — X3
a 3aTéeM 10 H3BECTHOMY CONpPOTHBJEHHI0 Ry u BeaHunHe M=

= (-d—*’ﬂl)-ﬂ onpeneauTb no rpadpuxkam (cm. puc. 25) 3uHaue-

PN
V km Ay ] P
HHE OTHOLIEHHS —b‘. OTKYyJda HAHTH HCKOMBIE 3HaUeHHH A=
1
H Ag.

ViemA,

B psage ciayyaeB NpeicTaB/sieTcsl BO3MOMXKHBLIM ONpeflesiHTh KO-
sthduunenT ¢uIbTPANHN N0 HAYAJIbHOMY MEPHOAY OTKauKH, KOria
eue He CKasaJoch BJAHAHHE pPeKH H PeXHM qm.nmpaunn SIBJAETCH
HeyCTaHOBHBIIHMCS. B stux cllyuasiX cocTapJ/isieTCs OTHOIIeHHEe

rs
ei-s)s ™ (_ ‘“"') (5.20)
eR—85) 5 PO i )
“ (- i)

rae 8’ u S” —moHWXKeHHs B MOMeHTHl BpeMenn ' u {7, mpomemmero c Hauana
OTKA4KH B HaGJIONATENbLHON CKBAXKHHE.

[TonGopom uam ¢ nomousilo rpadukoB, npHBeAEHHBIX B padoTte

[12], onpenensoresi Ko3pGHUIHEHT YPOBHENPOBOAHOCTH M BaTeM

K03 HIHEHT DUNbTP aLLHH.
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Ta6aunma 5.1
3Hauennst aprymenTos

i 3 T ) ) 8 i
e w - [ ] -— -
e el o O B - o R gl e N
= 3 =2 ) = 5 - - B = B S B
]!'—0- 13,2411,63 ID,N{ 9,33{ 8,63 7,03 6,34 4,75( 4,08] 2,59 2,02| 0,92(0,60 D.36‘|0.2ﬁ 0,17

2, ONMPEJEJEHHE FHAPOTEOJIOTMYECKHX NMAPAMETPOB
MO MATEPHAJIAM HABJIIOOEHHH 3A ECTECTBEHHBIM
PE)KMMOM NOA3EMHbBIX H MOBEPXHOCTHBIX BOJ

Kosddunuent ypoBuenposonsoctd u napamerpsl A u Ap Moryr
GbITh ONpefeJeHbl MO0 MaTepuajdaM HaOJI0/eHHH 3a eCTeCTBEHHLIM
PeKuMOM MOJ3eMHBIX BOJL.

3Has Ko>((PHUHEHT YPOBRHENPOBOAHOCTH A/ITIOBHAJLHEIX OTJO-
JKeHUH, MOXHO ONpee]uTh H K03(p(uUHEeHT BOJONPOBOHMOCTH,
TaK Kak 3HaYeHHs BOMOOTAAYUH W JAJIS aJJIOBHA H3MEHSIOTCS OOBIYHO
B CpaBHHTe/IbHO y3kux npexpenax ot 0,15 no 0,25. Meroauka ompe-
JleJIeHUs 3THX MapaMeTpoB MO cTAlHOHAPHLIM HAOJIONeHHAM 32 ecTe-
CTBEHHBIM DEXHMOM ypoBHs paspabGorana B. M. Ilecraxkoswim
[41, 42].

On npennaraer ni1a onpezeienHs KosQduuHeHta YpOBHeNpo-
BOJIHOCTH MCNOJIb30BaTh HAOJ/I0/IeHHs 32 YPOBHEM B MEPHOJ, MaBOjLKa
MO JABYM CKBa)KMHAM, PAaclOJOMKEHHBIM N0 CTBOPY, NEpNeHIHKVJIAp-
HOMY peKe.

Onua u3 HHX, OJMHXKafmas K peke, paccMaTpHBaeTcs B KauecT-
Be TPaHHYHOrO Nbe3oMerTpa, a BTOpasf — B KayecTBeé pearnpyioilero
nbe3oMerpa. Ecan cKOpocTb moabeMa YPOBHS B IPaHHUYHOM [be30-
MeTpe B MepHOJ MaBOjJKa OCTaeTcs NPHMEPHO OJHHAKOBOH, TO Teo-
peTH4YecKasi CBf3b MexkK1y H3MeHEeHHSMH YPOBHs BOJB B pearupyio-
mem AH’ u rpannunom AH nbe3oMeTrpax B 3THX YCJOBHSIX BbI-
paKaercs

AH' =T | i
A_E =g = V‘- erfc u, (5.21)
. o
Tae u Vot vk (5.22)

tunpeua. OTCYHTHIBAEMOE OT Ha9aja 3aMeTHOTO MOALEMAa YypOBHA
TPaHHYHOM NLE30METpe;
X} M X3 — paccTrosHue OT OeperoBofl JHHHH COOTBETCTBEHHO HO TPaHHYHOrO H
pearupyiomero mLe3oMeTpoB,
3HaveHHsl BeIHUYHHB L onpejenstoTcs 3 Tabu. 5.2.

3Has u, x|, Xp 1 t, onpesenseM a u3 Bupaxenus (5.22)

OS] . oy xn)? (5.23)
4urt
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Ta6bauna 52
3HaveHns BeHUMHBL U

A H'
AH

1 0,9 0.8 0.7 0.6 0,5 0.4 0,3 0,2 0,15 0,1

0 ’ 0,055| 0,115

0,18 ’ 0,26 l 0,35 ‘ 0,44 ! 0,57 | 0,71 ’ 0,82 ! 0,9

B 3aBHCHMOCTH OT JIHTOJIOTHYECKOIO COCTaBa aJIOBHA/ILHBIX OT-
JIOXeHHII MPUHHMAaeTcs NPHMEPHOe 3HaueHHe L W OoNpenelsiercs Ko-
s puIHeHT BOLONPOBOIHMOCTH

T=FkH=agp. (5.24)

Meronur onpeaenenus napamerpoB A u Ay pa3paGoTaHbl
B. M. llecrakoBsiM A7 YC/IOBHHI HEYCTAHOBHBLIETOCS H  YCTaHo-
BHBIUETOCs peXuMa ypoBHeidl. B o6onx cayyasix BHavaje onpejensi-
ercs o60o6umeHHbIi MapaMeTp, XapaKTepHSYIOUIHA B COBOKYMHOCTH
GUALTPALNOHHYI0 HEOMHOPOAHOCTh PYCJAOBEIX OTJOMeHHH AL, HX
3aHJIeHHOCTb M HECOBEpIIEHCTBO Bpe3a pycia (BesHudHa AL uHTep-
NpeTHPYETCT KAK OTPE30K, HAa KOTOPHIH CACAYeT CMEeCTHTb JHHHIO
ype3a pekH, uToOHl CBA3aHHOE € 3THM Yy/JIMHEHHEM IOTOKa JONOJHHU-
TeJbHOE (PUIbTPALHOHHOE CONPOTHBJeHHe Obl10 3KBHBAJEHTHO CO-
NPOTHBJIEHHIO J10Ka DPeKH).

Beanunna AL cBasaHa ¢ napamerpamMu A H A, CJleqyOWHMA 3a-
BucaMocTsMH [42]:

a) npH CHMMETPHYHOH cxeMe (pHJIbTPALMOHHOrO MOTOKA

SR e b __cth (bA)
AL =V km A,cth = g Gl A ; (5.25)
6) npu OMHOCTOPOHHEM JBHKEHHH NOTOKa
AL=yEA cth o 20T A g

Hns onpexereHdst BequyHHbl AL B YCJIOBHAX HeycTaHOBHBIIe-
rocst asuxenuss B. M. llecrakos [41, 42] ucnonb3oBan To 06eTosi-
TeJbCTBO, UTO B NEPHOJ MaBOJika H3MeHeHHA YPOBHEH BOJb B pe-
ke (AHp) u B pacnonoxKenHoit BOJM3H ype3a HaGJIIOAATeNbHOM
ckBaxuHe (AH) cBg3aHbl 3aBHCHMOCTBIO

ﬁ—% - e setic T, (5.27)
p

ecllH H3MEHEHHs YPOBHS Boabl B peke AHp moJdunHAIOTCA NpPH 3TOM
napa6o.1HYeCcKOi 3aBHCHMOCTH BHJa:

AH,=ay/t. (5.28)
B supaxesnsax (5.27) u (5.28) npunsto:
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Vat
T=—— :
e 9 (5.29)
TAe Xj— paccTOfHHE HAaGaI0aTeTbHON CKBAaXKHHBI OT PeKH;
t~—BpeMs, OTCYHTHIBaEMO€ OT Hadaja 3aMeTHOro mMoABEMAa HAH cnaja
YPOBHs BOIH B pEKe;
€ — K03(()HIHEHT NPONOPUHOHANLHOCTH.

AH
3HaueHHss T B 3aBHCHMOCTH OT OTHOIUIEHHUSA H— NpHBEJIeHbl B

p

Taba. 5.3. '
TaG6auma 5.3
3HaueHua T
AH

’”’p 0,1 0,2 0,3 0,4 0,5 0,6 | 0,65 0,7 | 0,75 0,8
r 0,096| 0,214/ 0,36 } 0,53 '0,77 1,11 (1,34 |1,65](2,07| 2,69

Urobnl onpeaeants AL, HYXKHO Ha OfHH H3 MOMEHTOB BpeMe:
AH

HH 7, JKeJaTeJbHO Ha NHK NaBoJKa, HAHTH OTHOLIEHHE A H
P

COOTBETCTBYIOLEE 3TOMY OTHOWIEHHIO mo TaGa. (5.3) 3Hauenne T.
3arem u3 Bolpaxenus (5.29) umeem

AL = V:’ Ll (5.30)

Ina ycnoBuii ycTaHOBHBIIErOCS JIBHIKEHHSI NPH CHMMETPHYHOM
CXeMe JIPeHHDOBAHHA HJH NHTAHHA PEKOH ecTecTBEHHOro NOTOKa
NoA3eMHbIX BoA BesqnunHa AL onpespensiercsi 1o MarTepHaaaM Ha-
6J110/leHHil 32 YDOBHEM B JBYX CKBaXXHHaX H THAPOMETPHUECKOMY
NOCTY Ha peKe, pacnoJOMKEHHBIX MO CTBOPY, MEPNEHJAHKYISIpHOMY
GeperoBoii JTHHHH.

Il 3THX yCJIOBHI pacquHaﬂ dhopMyIa HMEET BHI

Hy
AL = ———p (X —x)— (5.31)
Hy —
rae Hp, Hyu Hy— a6comoTHBle MAH OTHOCHTE/AbHEE OTMETKH YDOBHS BOMLl COOT-
BeTCTBEHHO B peke, p nepsofi (Gmmkafime k pexe) H Bo BTO-
poit HabmogaTenbHEX CKBAXKHHAX;
X) H Xp — PacCTOsiHHs OT Geperopoji JHHHH COOTBETCTBEHHO JO MEPBOf H
0 BTOpO#i HAGMIONATENbHBIX CKBaXHH

Hans onpenenenus Beanununl AL mo lbopwly.ne (5.31) nmoaxHBI
ObiTh BLIOpaHLI IEpPHOJbLl CTAIMOHAPHOIO MOJIOXEHHA KPHBOH [en-
peccHH, KpoMe TOro, Heo6XoduMO uTOOLl HampaB/eHHE eCTeCTBeH-
HOTO noToKa OBI10 6JH3KUM K nepleHInKy/AgpHOMY M0 OTHOMEHHIO K
GeperoBoii JHHHH.

BeauynHa AL MoKeT oOINpefielsiTbCA H C NMOMOIILIO OMBITHBIX
oTkauek. Jlas atoro nocratouHo o60py/lOBATh ONMBITHEIH KYCT CKBa-
XHH, aHaJoTHYHBI H300pakenHoMy Ha puc. 26 (6e3 cKBaKuHbI 4).
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OnkiTHaA CKBaXKHHA JOJXKHA PacnoNaraThCid NPHMEPHO Ha JIHHHH
NPOEKTHPYeMHIX B0/103a60poB, a AeGHT OTKAuKH J0JKeH ObITb Mak-
CHMaJbHO BO3MOXKHBIM. Omnpe/lelHB OMHCAaHHBIM paHee crnocoGom
KoshduunenT GUALTPAUUH WIH BOJONPOBOTHMOCTH MO CKBaXKHHAM
I u 2, MOKHO 3aTeM HaiiTH 3HaueHHe BeAuuHHb AL mno npeoGpa3so-
BanHoit dopmyae Popxreimepa

AkS (2 H—Ss)

AL=—; [(da —x,) e $

— (x| (532

YuuTtheiBasg To o©OOCTOATeAbCTBO, YTO 3HAYEHHs Beanuusb AL
OKa3bIBAIOTCSl DA3MMYHBLIMH NPH PasHBIX MOJOXKEeHHAX Habawna-
TeJbHOH CKBAXKHHBI J OTHOCHTEJAbHO ONBITHOH CKBaXHHBI, CKBaXKH-
HY J cjeayer pacrnonaraTbh BO3MOMHO GaHxe K onbiTHOH (Ha pac-
cTosHuH OKONo 7—10 M), HO MO BO3MOXKHOCTH Ha pAacCTOSIHHH,
npesbitaroueM 0,7 MoulHOCTH niacrta (4ToGul YMEHbIIHTb BJAHAHHE
HECOBePUISHCTBA).

3. ONPEAENEHHE KOMMJIEKCHOIO MAPAMETPA B
H KO39®HIMEHTA BOAOTNPOBOAHMOCTH
B YC/IOBHAX MEPETEKAHHS

Kak 6ni10 nokasano B raase IlI, komniekcHuit mapamerp B B
HEKOTOPBIX CcJyuasfiX sIBJAAETCH BajKHOH pacueTHOH BEJHYHHOH IIpH
OlleHKe NPOH3BOAHTENBHOCTH BOn03a60poB, paboOTalOIHX B PeUHBIX
JOJIHHAX, OTHOCALHXCA K rpynine b.

[lapamerp B onpenenserca B TOM Clydae, eclii pasBeayeMblii
HHMKHHII BOJOHOCHBIH TOPH3OHT OTAEJNAETCA OT BHIIeNexKallero ro-
pH30HTA, CBA3AHHOTO C PEKOil, BbIJEPXKAHHOH TOMLLEH MOpox, Xa-
pakTepusylomuxcss Gosee HHSKHMH (HJILTPALHOHHBIMH  CBOKCT-
BaMH.

Cama pacuernas dopmyaa (3.39), B KOTOpyO BXOAMT mapa-
Metp B, cnpaBeaauBa TOJABKO NMPH YCJAOBHH, 49TO B MNpouecce
IKCIyaTanuu OyjaeT HMeTb MeCTo CTaGHiH3alHsA YPOBHeiHl B Bepx-
HEM H HHXKHeM POPH30HTAaX.

[TosToMy oleHKa NMPOH3BOAHTEJBHOCTH Boj03abopa mo (opmy-
ae (3.39) moxer GeITb 06OCHOBAHHOH TOJNLKO B TOM Caydae, eCaH
NOCTYIVIEHHE Pe4yHHIX BOJ B BepPXHHH TOPH3OHT, CBSA3aHHOEe C OMYyC-
KaHieM B HeM YDOBHA NOJ BJHAHHEM MepeTeKaHHsl, paHO WJH MO031-
HO KOMIeHCHpYeT pacxoa neperekanus. [lpm Taxoil KoMmnescauuu
NpoH30HIeT cTabuan3anus ypoBHeil.

[Tapamerp B onpenensieTcs ¢ MOMOIIBIO ONBITHBIX OTKauek. [1pu
3TOM HACTymJeHHe CTaGHIM3alHH B TNpollecce OTKAYKH He SIBJIAET-
csi oGA3aTenbHBIM. JlOCTATOYHO NMOJAYYHTH NMPH OTKAYKe OTHOCHTEb-
HYIO cTabGHIH3aLHIO.

IToa oTHoCHTENbHOH CTaGUAM3alUMeli MOHHMAETCS TAKOH PeXHM
CHHKEHHSA ypOBHe#, Korja B J000H TOUKe Ha TEPPHTOPHH, MpHJe-
rampollefl K ONbITHOH CKBAaXKHHE, CKOPOCTb CHHMKEHHS YPOBHEil Bepx-
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HEero W HHXKHEro MOPH3OHTOB CTAHOBHTCHA OAMHAKOBOil. IJTO CBHIle-
TEJLCTBYET O TOM, YTO NepeTeKaHHe MOYTH MOJHOCTBIO KOMIEHCH-
pyer BoaooTGop (YNpyruMH 3anacaMi npeseGperaem).

B sTux ycnoBHSIX NOHHMMKEHHe Ha pacCTOSHHE r OT ONLITHOH
CKBaXHHBI onpejeasercs no gopmyae [11]

T Ku(_’_)_ (5.33)

27 km B

Yro6H yuecTb MOHHMKEHHE YPOBHS B BepXHEM TOpH30HTE, MOHH-
XKeHHA S CJIeLYeT OTCUMTHIBATH OT YPOBHA BOJLLI B TOH e TO4YKe B
BEPXHEM TOPH30HTE H HA TOT XK€ NepHOI BPeMeHH.

Ecan H3BeCTHH! NOHMKEHHA S B IBYX HaOMIOATe/bHBIK CKBa-
KHHAX, MOXKHO COCTABHTH OTHOLIEHHE:

rn
i=’i"_(_al
Sy Kn(%)

H3 KOTOPOro JIerko noaGopom onpejensercds KOMILIEKCHBIH Tapa-
metp B. Tlo usBecTHOMY 3HaueHuio B onpejeasiercas Ko3dduinent
BoZONpoBOAUMOCTH 10 (opmyae (5.33).

km= gy, Ko (%) (5.34)

F'masa VI. THAPOTEOJIOTHYECKHE HCCJHEAOBAHHSA
AJis OLLEHKH 3KCIUIYATAUHOHHBIX 3ANACOB
NOA3EMHBIX BOJA B PEYHBIX JOJHHAX

I'mnporeosornyeckue HCCaeNOBaHHS IJs OLEHKH 3aIacoB IOJ-
3eMHBIX BOJ B PEYHHIX NOJHHAX, KaK H Ha JAPYrHX THIAX MeCTOPOXK-
JIeHUH TOA3EMHEIX BOJ, BHINOJHAIOTCA B TPH CTaJHH: MOHCKH, Npes-
BapHTeJIbHAs pa3Befka M JeralbHasa pa3seaka. OcHOBHOH 3ana-
4yel NnepBOl NMOHCKOBOH CTAAHHU SBJfAETCH BHIsACHeHHe OOLIMX THIpPO-
reoJIOTHYeCKHX YCJIOBHH paioHa, Ha OCHOBE Yero IPOH3BOAHTCH Bhl-
60p mepcneKTHBHOTO Y4aCTKa /A NOCTAHOBKH AaJbHEHIIHX pasBe-
Aounbix pabor. CoctaB HCCeOBaHHI HA ITOH CTAAHH H KPHTEPHH
JJIs BBEIJEJIEHRS NepCHeKTHBHBIX YYacTKOB JOCTATOYHO HOJHO H3JIO0-
XKennl B paGorax H. H. Ilnoruuxosa [34, 35] u B Hacrosuei pado-
Te He PaCCMATPHBAIOTCA.

HanGonee Baxuoil cragneil THAPOre0JOrHYECKHX HCCJELOBaHHI
ABJISETCS NpeABapuTeNbHas pas3Benka. Ha sroil craamuu ¢ geralb-
HOCTBIO, o6eCrneyHBalollell OKOHYATe/bHbIH BHIOOp ydyacTKa W HaH-
GoJiee PalMOHAJbHYIO CXeMy BOH03aopa, AONXKHLI OBITb H3YY€HB
rpaHHyHble YCJAOBHS H OCHOBHEIE pacCueTHHe MapaMeTpbl BOIOHOC-
HOTO TOPH30HTA,

OcHOBHbBIE BOMPOCH, KOTOpHIE AOMKHB OBITH H3YyueHbl Ha CTa-
JIUH NpelBapHTebHOI Pa3BeNKH, CaelyiouHe:
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1. PeXXuM mnOBEPXHOCTHOrO CTOKA, KOTOPLIH sBJAfETCA B pAle
cJy4yaeB ONpefe/silOUHM NPH OLeHKe MPOH3BOAHTEJBHOCTH BOHO3a-
60poE.

2. Yenosus B3aMMOCBSI3H NOBEPXHOCTHHIX H IIOJI3eMHBLIX BOA H
VCJIOBUSA BOCHOJIHEHHSA IIOC/eIHMX TPH MaBOJAKAaX; H3YyueHHe YCJIO-
BHH BOCIOJIHEHHS IOA3eMHbIX BOJ OCOOEHHO BaxKHO i PeuHbIX
JLOJIHH, B KOTOPEIX MeXKEHHBIH CTOK pPeKH MeHblle 3afABJEHHOl I0-
TPeOHOCTH, @ Takxke AJs J0JHH, TJle THApaBJIHueCKas - CBA3bL I0-
BEDXHOCTHBIX H NOA3eMHLIX BOI IPOABJAETCS TOJbKO BO BpeMmda Ia-
BOJIKOB.

3. YcnoBHA pacmpocTpaHeHHs AJJIOBHAMbHBIX BOJOHOCHBIX TO-
PM30HTOB M NOJI3EMHEIX BOJ B KOPEHHBIX OTJOKEHHSX B INpeaenax
pasBeayeMoro y4acTka peyHOH MOJHHBL

4. QuabTPaUHOHHEIE CBOHCTBA pPa3BeAyeMOro BOJOHOCHOTO TIoO-
PH30HTA H XapaKTep MX H3MEeHeHHH B ITaHe H pa3pese.

5. KauecTBO nomseMHBIX BOJ H €ro H3MEHeHHS [0 IVIOLIALH Me-
CTOPOIKIEHHS H B paspese.

6. KauecTBO mOBepXHOCTHLIX BOM M €ro H3MEHEHHS BO BPEMEHH.

B nacrosmeii pabote npy pacCMOTPeHHH METOJAHKH NpPOBeJeHHs
pasBeJloYHBIX paboT Aas pellieHHs] TepPeYyHC/eHHHIX BONPOCOB B
- 3HAUHTEJIBHOH CTeNeHH HCIOJb30BAHBI PEKOMEeHJAllWH, CoJepIKallH-
ecsl B HMeIOIIHXCS MEeTO/THUeCKHX PYKOBOJICTBAX.

Hayqenue peXHMa MOBEPXHOCTHOrO CTOKa

B noannax, MMelOmMX NOCTOAHHBIA CTOK, NpeBHIIAIOIIUNA B Me-
XeHb 3afBJEHHYI0 NOTPeOGHOCTb B BOJE, NMPH JOKa3aHHOH THIpaB-
JINYECKOH CBfA3H TOJ3€MHLIX BOJ C MOBEPXHOCTHBIMH, He TpelGyeTcs
NpOBeJleHHsl ClellHadbHbIX THADOMETPHUECKHX HCCJAeNORAHUN [AJs
H3YUeHHs perKHMa NOBEPXHOCTHOrO CTOKa. B 3THX yc/loBHAX cue-
JyeT OrpaHHYHTHCA MMEOLIUMUCH MaTepHaJaMH O MAaKCHMAJbHbLIX
VPOBHAX B NaBOAKOBHIH NEPHOX, & Takike O pexHMe MOABEMA H
crajna ypoOBHS B STOT MepHOZ, YTOOLl YTOUHHTH FPAHHILBI 3aTOIIsE-
MOJi B NaBOJIOK 4aCTH NOHMeHHOM Teppachl.

B nonnnHax, He HMEIOLIMX TOCTOSHHOTO CTOKA, WJIH MeXKeHHbIl
CTOK B KOTOPHIX HHIKe 3a5iBJIEHHOH I10TPeOHOCTH B BoJAe, H3yueHHe
pexnMa TOBePXHOCTHOTO CTOKa fBJsercs oOga3areabHbiM. OHo
AOMKHO ObITh OPraHH3OBAHO M B TeX JOJHHAX, O KOTOPBIM OTCYT-
CTBYIOT AOCTOBEDHBIE [aHHBIE 0 MOCTOSIHCTBE MJH MHHHMAaJbHOM
3HAYEHHH MEXEHHOTO CTOKAa M HMeloTCsl ONacCeHHs, uTO OH MOXKer
0Ka43aThCsI HHIKe 3asdBJeHHOH morpeGHOCTH B Boje. B cocras uccie-
JIOBaHUN MO H3YYeHHIO pe:KHMa IMOBEPXHOCTHOTO CTOKA BXOMAT
opraHn3auus H INpoBejeHHe HabGAIONeHHH 3a ypOBHEM W pacxoja-
MH BO/Ibl B peKe B pasHbleé Ce30HH roja B pasusle roabl. Habmione-
HHA TIPOBOJATCH MO THAPOMETPHYECKHM CTBOPAM, pacloJjIOKEeHHBIM
TaknM 0o0pasoM, 4ToGbl MOXKHO GbI0 HaunGojee IOJHO OLEHHTD
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IIpOTeKaloUHii yepe3 pasBejyeMblii YUacCTOK MAOJAHHLI MOBEPXHOCT-
HBlH CTOK.

B GoJablIMHCTBe COydaeB AOCTATOYHO OPraHH30BaTh OJLHH TaKOM
CTBOP B HHXKHeM IO TeUEHHI0 KOHIe y4acTKa, HO B psje CJayuaes,
€CJH peKa Ha pa3BeAyeMOM yuacTKe NDHHHMAaeT IPHTOKH HJH B
npenenax AOAHHB Pa3BHTO OpOLIeHHe, Leneco00pasHo HMeTh ellle
ofuH cTBOp G/IH3 BEpPXHEro 1O TeUeHHIO Kpas ydacTka, 4ToObl oOlle-
HHTb TpHpallleHHe CTOKa B fpejejaXx yyacTKa. 3a KOPOTKHH CPOK
NpPOBeJeHHs DPa3Be/loYHBIX paboT He MNpPeACcTaB/SeTCs  BOSMOMXKHLIM
OLEHHTb BEJHYMHY MHHHMAaJBHOTO CTOKa C BBICOKOH CTeneHblo
ofecrieyeHHOCTH. [103TOMY pe3yabTaThl MPOBeIEHHBIX PHAPOMETpH-
YeCKHX HCCJEL0BAHHA COMOCTABAANTCS C HAHHBIMH MO GaHKAHIMIHM
CTAIlHOHAPHBIM THAPOMETPHUECKHM I0CTaM, HMEIWHMCH B npeje-
JaxX JaHHOW [OJHHBI HIH B COCEIHHX JO/MHHAX — aHajorax. Jrto
NO3BOJHT OLEHHTh B MHOIOJIETHEM paspe3e BOJHOCTh JaHHOIO [ie-
pHona HabJIoOneHHil, ONpeleJHTb ero ofecne4yeHHOCTb, a TaKxKe
NPOrHO3HPOBATL MHHHMAJbHble MeXeHHble pacxoasl c¢ 95%-uoil
oGecrieyeHHOCTbI0. Takas oGecneueHHOCTh OOBLIYHO SIBJIsIETCH KpHUTE-
pHeM 1Jsi cyXKueHHs 00 YCJOBHSAX BOCIOJHEHHS 3KCIJAyaTHPYEMOro
TOPH30HTA.

BecbMa BaxKHO 3HATh Takxe 00eCneyeHHOCTb MaKCHMAJbHBIX
NaBOAKOBEIX YpoBHeil, 4T06k 060CHOBAHHO CYIMTbL O MJOILAAH, 3a-
TONJsSIEMOl B MABOAKH H O BO3MOXKHOM IIONOJMHEHHH TOA3eMHBIX
BOJL IIPH 3TOM.

OueHKka R3aMMOCBSI3H TOJA3EMHBIX H NMOBEPXHOCTHBIX BOJ

Takas oleHKa fBAAETCH BajKHeiIlel sajaveill NpenBapHTe/lbHOR
pasBeikH, TaK KaK HMeHHO 3TOT (akTop onpenejsier B OCHOBHOM
BEJIHYMHY 3KCIIYAaTalHOHHBIX 3aMlacoB IOA3EMHBIX BOJ H pallHo-
HaJbHYIO CXeMy Bojo3abopa.

OCHOBHBHIM METOJOM KOJHYECTBEHHOH OLEHKH B3aHMOCBS3H
NO/3€MHbIX H NOBEPXHOCTHBIX BOJ FBJIAETCA NPOBeJeHHe KYCTOBbIX
OTKaueK B HaunGojiee XapaKTepHHIX NYHKTax pasBedyeMOro yuacTka
A0JMHBI BlOAbL GeperoBoi JuHuH. KpuTepuem aasi BhiGopa MecTa
NpoBeleHHsl TAKUX OTKAauyeK siBJsIeTcs, B NePBYI0 OYepenb, 3aMeT-
Has CMeHa THIPOreoJOTHYECKHX YCJIOBHi BAOJMbL NMPHOPEXHOH MOJO0-
Cbl (HanpuMep, pa3MbIBaeMBblil Y4aCTOK CMeHAETCA Y4aCTKOM, rae
NPOHMCXOJAUT AKKYMYJALNHS OCAIKOB, IVIEC CMEHSeTCsl IepeKaToM,
3aMeTHLI H3MeHeHHs (QUALTPALHOHHBLIX CBOHCTB BOJOHOCHOTO TrOpH-
30HTa H T. 1.). Bo Bcex ciyuasx mecTa MpoBeJleHHS KYCTOBHIX OT-
Kayek [0JI2KHbl BbiGHPaTbCA TakuM obpasom, uyToObl mNpeicTaBH-
JI0OCh BO3MOXKHBIM JIOCTATOYHO NOJHO OXapaKTepH30BaTh B3aHMO-
CBfI3b [IOJI3EMHEIX H NMOBEPXHOCTHBIX BOJ Ha BCEM HPOTSIKEHHH pas-
Be/lyeMOro yuacTKa JOJHHBI.

Meronuka o6paGoTKH MaTepHaJ0B KYCTOBOI OTKAuKH JJIA OIlpe-
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NeJieHnsl HeoGXOMHMEBIX /IS Takod onmeHkH napamerpos Ao, A, kH,
a TakKe AL paccmorpeHa B ranase V.

KycroBasi orkauka o6s3aTesIbHO NMPOBOMMTCS B MeXKEHHBIH me-
pHOA, TAK KaK B 3TO BpeMs YyCJIOBHA B3dHMOCBA3H TOA3EMHBIX H
ITOBEPXHOCTHBIX BOA ABJAAKTCA HAHXVAIIHMH, 4TQ JaeT OHnpeueieH-
HblH «3anac HaJeXHOCTH» B nocJeAyoumux pacuerax.

OnNBITHBIA KYCT AOJIKEeH COCTOATbL M3 ONHOM ILeHTPaJbHOH (OmbIT-
HOIi) B Tpex-ueThpeX HaGaIofaTe/IbHbIX CKBaKHH.

LleHTpanbHasi CKBa)KMHA pa3MellaeTcs Ha pacCTOAHHH 25—
40 M OT MexeHHOTO ype3a BOJAHI B PeKe.

HaGuaionarenbHble CKBaXKHHBI PacrosaraioTcs mo ABYM JIydaw,
NpPOXOASLIHM Yepe3 ONLITHYI0 cKBaxKuHY. OAHH Jyu HanpasJeH na-
pannenbHo GeperoBOH JHHHH H COCTOMT H3 JBYX HaOJKOIaTe/lbHBIX
CKBaXHH, pacnoJoxeHHbX Ha paccrosHusx 10—15 n 25—30 u or
HeHTPaJbHOH CKBaKuuHel. [lo NOHHIKEHHIM B 3THX CKBaxHHaX
onpejensiorcss Ko3(pduuHeHTH (QHABTPAUHH HJIH BOAOHPOBOIHMO-
cTH onpoGyemoro ropusonta. Jlpyroit Jyu HanpasleH nepneHAHKY-
J5pHO GeperoBoil JHHHH H COCTOHT H3 OJHOH-IABYX CKBAXKHH M THI-
pomeTpuueckoro nocra. Ecan pexka mmupoxass (coiue 50—70 ),
B Jyue GypuTcs TOJNLKO OfHA CKBayKHHA, pacloJjaraemMasi nocepe-
IHHe Mexay OGeperoBoil JHHHEH M LEHTPaJbHOH CKBamuHOH. Ecan
pexa y3akas (meHee 50—70 ), Ha IPOTHBOMOJIOXKHOM Gepery CHM-
METPUYHO mnepBoil HabalomaTelbHOH CcKBaXkKHHe OypuTcs BTOpa.
Ha6aiofnennsa mo 3THM cKBaxKHHaM (OZHOM MJH JBYM) MO3BO-
JSIOT onpeaenuTh napamerpsl Aq v A uan AL.

KycroBasi oTKauka TIPOBOJHTCSH C MaKCHMAaJbHO BO3MOMKHBLIM
OpH NAHHOH KOHCTPYKIHH CKBAaXKHHBI 1e6HTOM Ha OJHO MOHHHKE-
Hue. TIpoaonKuTebHOCTh OTKAUKH MOJIKHA OBITh Takoi, 4ToOul B
TeyeHHe mocaeaHux 1—2 cyTok Npu mocrosHHOM nebute Habmoaa-
Jach cTabuamusauys ypoBHeil Bo BCeX CKBaxuHax kycra. [Ipu stom
pPeXHUM YpPOBHS BOJB B peKe TOXKe JoJKeH OBITh YCTAHOBHUBILHMCH.
[Tosromy nans npoBeleHHsi OTKAYKH CJelyeT BuiOHpaTb B MekeHb
Takoe BpeMs, KOTZa MOXKHO pPacCYHTEIBAThL Ha CTabGHan3alHi0 YpOB-
Hd BoAul B peke. Eciim Bce Xe TaKoil cTaOu/IH3alH¥ B NEepHO] OT-
KauykKH He Oyner, MOXKHO TOBOPHTb JHIIL 00 OTHOCHTEJIbHOH cTadH-
JIM3allHH YPOBHSl BOJALI B CKBaXHWHax Kycra. Ilox orHOCHTenbHOM
crauJH3anueil B paccMaTpHBaeMOM CJyuae NOHHMaeTcsl Takoii pe-
JKHM VPOBHA B CKBaXKHHAX KyCTa, KOraa NPOHCXOZHT €ro CHHiKe-
HHe (HaH [aiKe NMOBBHIIEHHe) COBEpINEeHHO TaKiKe, KaK B CKBAaXH-
Hax, HaXoJfAUIHXCA BHe 30HHI BJHAHHS OTKAa4KH B CXOAHBIX THIPO-
re0JOTHYECKHX YCJIOBHAX M aHAJOTHYHO PAaCHOJOXKEeHHBIX OTHOCH-
TeIbHO pekH. Takoe comocTaBleHHe OKa3hIBAaeTCs BO3MOXKHBIM, ec-
JIH Ha pa3BegyeMOM YuacTKe JIOJIHHEl 3a0/arOBpeMEHHO OPraHH30-
BaTh THlaTe/]bHble CTAalHOHAPHble HAO/IONEHHS 32 PeXKHMOM YpOB-
HA MOJI3EMHBLIX H MOBEPXHOCTHBIX BOI.

Ha6alonenns 3a peXHMOM B €CTECTBEHHBIX YCJAOBHAX M03BO-
JSAIT TakKiKe camMocTosdTe bHO Ge3 oTKaueK 1aTh 060CHOBAHHYIO KO-
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JHYECTBEHHYIO OLIeHKY B3aHMOCBS3H NOJA3€MHBIX H INOBEPXHOCTHBIX
BOJL, OLIpEJEJIHTL THAPOre0JOTHYECKHEe ITapaMeTphl.

B coorBerctBun ¢ pexoMenpaumsimu B. M. Ilecrakosa [41],
Jis 9TOro caefyer oGopyZoBaTh CTBOp M3 ABYX-Tpex HalJaiona-
TeJbHBIX CKBaXKHH H THIpoMeTpuueckKoro nocra. HaGawonarenabubie
CTBOPHI NOJIAHDI pacnonaraTbCa Ha TaKuX y4yacTKax, rae IpH KO-
JdebaHuAX yPOBHsA BOJLI B peKe He MPOMCXOJHT 3HAYHTEJbHOTO CMe-
UIeHHS JIHHUH ype3a, HJH Ha yyacTKax, rie ype3a peKH Cpasy pesko
CMellaeTcs H B JajbHelilleM ero noJoxeHHe MPakTHYECKH HE H3Me-
HAETCH.

CKBaxHHBI B CTBOpe Cleldyer pacmojarate caefaywomum obpa-
30M: TepBYIO — BOJIM3H ype3a, BTOPYI0 — BOJH3H JHHHH, IO KOTO-
poit cMemntaercs ypes pekd MPH HoAbeMe YPOBHA BOABI B HeH, H
Tperbio —B 100—150 # ot BTopoit B Cropony GopTa IOJIHHBL.

Meronuka 06paboTKi MaTepuHaJsoB 3TUX HaOJIOAEHHH I8 ompe-
aenenns napametpoB Ay m A, a TakkKe KO03((HIHEHTOB YPOBHe-
NPOBOAHOCTH H BOJOIPOBOJHMOCTH paccMOTpeHa B riaBe V.

Ecnan B npouecce passeakn oGHAPYMKHTCH, YyTO THApaBIHYecKas
CBfI3b A/JIIOBHA/ILHOIO BOLOHOCHOTO FOPH30HTA C PEKOH IpOosBJIseT-
Cfl TOJILKO B NABOAKOBble NepHOARLI, KOrjia NPOHCXOAHT 3aTOIJIeHHe
NOHMEHHOH Teppackl H BO3MOXKHO O0GBOJHeHHe TOH 4aCTH pasBejye-
MOro TropH3OHTa, KoTopas OyjeT ocymaTbess TPH 3KCIJIyarTa-
uuH, Tpebyercsl oueHNTh MACITAGBE M PeXXHM TAKOro IONOJHEeHHS.

a5 pemennss 3TOro CJA0OXKHOrO BONpOCa PeKOMEHJyercsi MpoBe-
JleHHe TPYNNnoBOH OTKAYKH H3 ABYX-TPEX CKBaXKHH, PACHOJIOKEHHbIX
[0 JHHHH, NapaJjJe]bHOl OMKHIaeMOH rpaHHIe 3aTOIVIeHHs, B He-
NOCpeACTBeHHOH GaH30CTH OT Hee. PaccrosHue MeK1y CKBaKHHA-
MH J0JXHO OBIThb NPHMEPHO PaBHLIM PAcCTOSHUIO MeXKAy 3KCIIya-
TALHOHHBIMH CKBaXKHHAMM BOM03a60pa HJIH HECKOJbKO MEHBIIHM.
Je6uT B CKBa)XHHAX NPH TPYNNOBOH OTKAayKe TaKme ROJXKeH ObITh
NPHMEPHO PaBHLIM IIPOCKTHOMY 3KCIIyaTallHOHHOMY.

Orkauky c/jenyer HauHHAThb B MeXKEHHBIl TepHOJ NPHMEPHO 3a
Mecsll Jo Hayaja NaBojKa M NIPOJOJIKATh JIO Hayajja ero Crnaja.
Takum oGpasom, o6masi NPOAOJIKHTEAbHOCTh TPYNMOBOIi  OTKaYKH
JLOJIZKHA COCTABHTh OKOJIO JABYX MECSLEB.

Ecin passenyeMblil BOJZOHOCHDBII TOPH3OHT He HMeeT MPAMOil
THAPABJIHYECKONH CBfI3H C PeKOH H MepPeKpLIT APYTHM TOPH30HTOM,
HMEIOIHM TaKyl0 CBfi3b, BeCbMa BaxKHO OLEHHTH YCJIOBHSA BOCIOJ-
HeHHSl T4KOro rOpH3OHTa 3a CueT NepereKaHus cBepXy (ecau pas-
BeJl0YHBle PAGOTEI MOKAXyT, 4TO TaKOe NepeTeKaHWe MMeeT Mec-
70). Pemenne sroro Bompoca Takxke AONMKHO GBITb IOJY4EHO Ha
CTajuH NpeABapUTeJ bHOI pasBenaku. [lns sToro B psige CAyuaes
TpeGyeTcs BHINOJHHTH IPYNNOBYIO OTKAYKY M3 ABYX-TPex CKBaKuH,
pacnoJioxeHHbX Ha paccrosnuu 40—50 M omHa OT APYroil Mo JH-
HUH TPOoeKTHPYeMoro Bonosabopa. PAfoM ¢ ONBITHBIMH CKBaXKHHA-
MH chaenyer o60pynoBaTh IO OAHOI HAG/MIONATENBHON CKBajKHHe Ha
BepPXHHH TOPH3OHT, a OKOJIO OMHOI H3 HHX — JBe Hab.l0xaTeNbHble
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CKBaXHHBI Ha KaxKAbll H3 TOPH30HTOB. [leOGHTH CKBaMHH IOJMKHEI
CbIThb NIPHMEPHO PAaBHBIMH 3KCIJIyaTallHOHHBIM,

I'pynnoBylo oTKauKy KejaTeJbHO NPOBOJAUTb B OCEHHE-3UMHHI
nepHoA, KOrja yCJOBHA B3aHMOCBA3H BEeDXHEro TODH30HTA, H3 KO-
TOporo Gy[eT NPOHCXOAUTL NepeTeKaHHe, C PeKOol ABJIAIOTCA Hau-
xyamumu. OTKauka npojosiKaercs 0 craGuHIH3aUu¥ YPOBHeH B
OTKaYHBaeMblX H HabJogaTeNbHBIX CKBaxHUHAX, HO He GoJee 15—
20 cyTok.

HayueHue yca0BHA pacnpocTpaHeHHs
aJMIOBHANBHBIX BOJSOHOCHBIX TOPH3OHTOB

Boisicuenue ycnoBHi pacnpocTpaHeHHs PAa3BeLyeMOro BOJOHOC-
HOTO TOPH30HTA M XapakKrepa ero rpaHul, ABJSeTCH OLHOH W3 BaK-
HEeHIINX 3a1a4 pasBelkH, TaK KaK HMEHHO 3TH YCJOBHA Ompeje-
JAIOT B KOMIJIEKCE C YCJAOBHIMH B3aMMOCBfI3H NOA3EMHBIX H [O-
BEPXHOCTHBIX BOJ BHIOOp pacyeTHO CXeMBl s OLEHKH JKCIIyaTa-
LHOHHBIX 3amacoB. Be3 sICHOrO [pe/iCTaBAeHHA O TOM, KaK MeHser-
¢l B Ipedejax JOJHHBL HA Pa3HbLIX ee Teppacax MOIIHOCTH OGBOJ-
HEHHBIX a/JIIOBHAJbHHIX OTJOXKEeHHH H HX JHTOJOTHYECKHH COCTaB,
a TakKike KaKOB Xapakrep KOHTaKTa C KOPeHHbLIMH NOpPORAMH, He-
B03MOXKHA OOOCHOBAHHAs OlleHKa 3KCIYATAlHOHHBIX 3amacos
[0J3eMHBIX BOJ.

B 6oJblIHHCTBE CIyyaeB 4JJIIOBHAJBHBIE OTJIOXKEHHT 3a/eraror
Ha caaGoNpOHHIAeMBIX HJIH NPAKTHUECKH BONOYHNOPHHIX KOPEHHBIX
nopozxax. Ilpu sTom H3yueHHe noclefHHX NpeACTaBJIfeT HHTEpec c
TOYKH 3peHHs OLlEHKH 3aMacoB TOJBKO TOTAA, KOTJa B HHX Cojep-
KaTcAd NMoJA3eMHble BOJABI MOBBIIEHHOH MHHepaausaunu. Oxnako B
psiie AOMHH KOpeHHble GOpPTa H JAHMILE CJOMKeHb KapOoHaTHBIMH
NopoJaMu, BOJONPOBOJAMMOCTh KOTOPBIX OGJH3KA HJIH Jaxe 3HaTH-
TeJIbHO TIPEeBbIllaeT BOAONPOBOAHMOCTb aj/I0BHs. B 3THX yCIOBHAX
4acTO OKasblBaercsl IesnecooOpasHbBIM OpPHEHTHpPOBATb BOLOCHAGKe-
HHEe Ha Moj3eMHble BOJAbl B KOPeHHHIX OTJOXEHHAX, a CJIelLoBaTelb-
HO, H NPOBOJINTbL OCHOBHBIE pa3Be/l04Hble PaGOTH MO H3YYCHHIO 3TO-
ro ropH3oHTA.

B HEKOTOPBIX JO/HHAX, KaK NPABHIO, NPeTEpIeBLIiX pereHepa-
IHOHHBIM IHKJ, MOTYT OBITb BCTpedeHbl JBa OTHOCHTEJIbHO pasol-
[IeHHbIX aJJIOBHAJbHBIX rOpH30HTA. B 3THX ClyyasXx yacro OKashli-
BaeTcAd IeNecoo6pasHbM 3SKCIVIyaTHPOBATb HE BEPXHHil TOPH30HT,
HernocpeacTBeHHO THAPABJIHYECKH CBA3aHHHIA C PeKOH, a HHXHUI,
XapakTepH3yIOWHica Jyyuiefi BOJONPOBOJAMMOCTBIO HJIH TNpEanoy-
TUTEJbHBIA [0 TeXHHKO-3KOHOMHYECKHM coofpaxKeHHAM. ITOT ropi-
30HT H CTAHOBHUTCA 0OBEKTOM pa3BelKH.

Bri6op BOJAOHOCHOTO TOPH30HTA, HanOO/Nee MEPCIEKTHBHOTO
1751 BOAOCHAGXKeHusl, TPOH3BOJAUTCSA, KaK MPAaBHJIO, Ha MOHCKOBOIl
CTa/lHH HCC/eOBaHHH.

Yro6hl BBHIICHHTH CTPOEHHE pasBelyeMOro TrOPH3OHTA, H3MeHe-
HHEe ero MOLIHOCTH H JIMTOJIOTHYECKOro CoCTaBa 1o NJaomanH, 4To-
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6l OXapakTepH3OBaThb €ro TPaHHILl B IJIaHe H paspese, TpebGyercs
npoBejieHHe KOMILIEKCa HCC/1el0BaHHii.

OcHOBHBIM CIOCOGOM pellleHHsl 3THX BONPOCOB sBjaAercsa Oype-
HHE pa3BeJouHBIX CKBa:KHH. B peunnix nosuHax Haubojee Leneco-
o6pasHo pasMeulaTh TakHe CKBayKMHbI 110 CTBOpaM, OPHeHTHDOBaH-
fBIM BKPECT MPOCTHPAHHUS JOJIHH.

[TonocoBble ouepTaHHA PeYHHIX JOJHH B IJdHE M YCJOBHA HX
tdopMupOBaHUA ONpeaensioT HaubosblliHe H3MeHEHHs THAPOreoJo-
THYECKHX YCJIOBHH B HaNpaBJeHHH, MNEPHeHAHKYJIAPHOM TEYeHHIO
pexn. Cirenyer OTMETHTb, YTO TAKOH XapaKTep H3MEHEHHS THIpoOreo-
JIOTHYeCKHX YCJIOBHI HMelOT H BOJOHOCHBEE FOPDH30HTH KOPEeHHbBIX
oraoxennii. Ilostomy pasbypuBaHHe CTBOPOB pa3BellOYHBIX CKBa-
HHH BKPeCT NPOCTHPAHHA NOJIHH NO3BOJISET MOJYYHTb MaKCHMAJb-
HOe KOJIHYecTBO MH(pOpMaumn ¥ HauOodee OOOCHOBAHHO YCTaHO-
BHTb yCJOBHSl Ha TIpaHHIaX pasBeiyeMOro TOPH30HTA, a TaKKe
CTPOEHHEe CaMOro rOpH30HTA.

BaxubiMi BcrnoMoraTe bHbIMH CIOCOGAMH pa3BeiKH SIBJSIIOTCS
pas3/iHuHble BH/M reoH3HYeCKHX HCC/Ie[OBaHHE M, B MEPBYIO o4e-
penb, saeKkTpopasBeaka. Onu nmo3soasOT GoJee 0OGOCHOBAHHO pas-
MewaTs pasBelOouHble CTBOPbI H CKBAXKHHBI MO JHHHSAM CTBOPOB.

OcHOBHIBaICH HA ONbITE Pa3BelKH NMOJ3eMHLIX BOJ B PeUHBIX J10-
JHHAX, Korja Boa03a6opbl NMPOEKTHPYIOTCH B BHAE JHHEHHBIX pA-
nos cksaxuf, H. M. Ilaoruukos [35] pekomenayer pasmeulathb
pasBeJOYHLe CTBOPHI Ha paccTosHuax 1,5—3 kM ONMH OT Apyroro.
Takoe pasmelleHHe CTBOPOB NO3BOJSIET MONYYHThb JOCTATOYHOE
npeiacrabjenyue 06 YCJI0BHAX PacHpOCTPaHeHHs1 pasBellyeMoro ro-
PH3OHTA H ero rpaHuLax.

Paccrosinuss Me:Kjay CKBaKMHAMH B CTBOpPEe ONpPEeNeNsioTCH
crpoenneM poauusl. H. M. Ilnotaukos [35] npeasaraer B Kadecrse
11epBOro NpuOJAHZKEeHHs NPHHUMAaTh MX PABHLIMH II0JIOBHHE PacCTO-
sHns MexkAy crBopamu. OTMerHM, YTO 5Ta peKOMeHJalHs OTHO-
CHTCAl K IIHPOKHMM jAonuHaM. Bo Bcex ciyuasx mo CTBOpy cClemyer
npobypuTh He MeHee TpeX ckBaxuH. [Ipu atom uenecooGpasHo Ha-
unHaTh OypeHHe co CKBaxkuHbI, Oauxkamueii K peke. YKesarenbHo,
uyrToOH Kaxmgasa Cleayioulas cKkBaxuHa Oypujaace HA ouyepenHoi Go-
Jlee BLICOKOH Teppace. 3JTO MO3BOJHT CBOEBPEMEHHO OCTAaHOBHTb
NanbHeiliee pasfypHBaHHe pasBelloyHOTo CTBOpA, Korma Oyuer
OTMEeYeHO OTCYTCTBHE B paspese NePCHeKTHBHOr0 TOPH30HTA HIH
Korja ero MOUIHOCThL M BOJOHOCHOCTb OKAMKYTCS HEKOHAHIHOHHEI-
mu. Tlocsie 3TOr0 MOXKXHO B caydae HeoOX0XHMOCTH NpoGYpPHTE YTOU-
HAIOLIHe CKBAaXKHHBI MeXIy CKBaxKHHaMH, YKe NpOilIeHHBIMH.

Boabimylo nomomp B npaBHAbHOM BHIGOpPe MecTa 3aJ0XeHHS
pa3BeJOYHEIX CKBAaXKHH 1O CTBOPY MOTYT O0Ka3aTh 3JeKTPopasBe-
JAouHBle paGoThl, KOTOPLIE NOJKHB IIHPOKO TNPHMEHAThCH B peu-
HHIX JoJHHax. B psijle ciiyuaeB MOMKHO HCIOJBL30BATH MJfA 3TOTO,
Kak # and Beibopa pacCTOSTHMIT MeXKAy pasBelOouHbIMH CTBODaMH,
MOoaeInpoBaHHe.
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Hayyenne dpuabTpaunoHHbIX CBOHCTB
pasBejyeMOro ropH3OHTa H XapaKkTepa HX H3MeHeHMu
no naowanrn U B paspese

HanGousiee cyuiectBenHble H3MeHeHHS (PU/IBTPAUHOHHBIX CBOICTB
KaK aJJIlOBHAJbHbIX BOJOHOCHBIX TOPH30HTOB, TaK M KOPEHHBIX MO-
PO 1O IJOLIAaAH OTMeuYaloTCsl MPH J[BHIKEHHH OT pPeKH B CTOPOHY
KopeHHBIX 6opTOB. IloaTroMy onpoGoBaHHe OTKauKaMH pa3Be/lOUHbLIX
CKBaXHH, NpobypeHHBIX [0 CTBOpaM BKDECT MPOCTHPaHHS JOJHHBI,
M03BOJISET NMOJYYHTb NpelcTaBlIeHHe O MJ1aHOBOM (HILTPANHOHHOH
HEOHOPOJHOCTH pasBejyeMoro rOpH3OHTa, JAOCTATOYHOE s CYH-
JEHHs O IHpHHE [OJIOCH pacnpocTpaHeHHs NepCHeKTHBHOH ero
YacTH.

Yro6el Gonee 000CHOBAHHO ONPENENHTb, KAK M3MEHAITCA (Pu/b-
TPAUUHOHHBIE CBOICTBA pa3BelyeMOr0 TOPH30HTA BJOJAb [OJIHHbI,
Me1y COCeIHHMM PA3BelOYHBLIMH CTBOPAMH 4allle BCEro B IpuJje-
rajpolieii K peke nojoce 6yparca H onpo6yioTcs OJHa-ABe pasBe-
JAOYHBIE CKBAMKHHBL.

Heo6xo1uM0 OTMETHTb, 9TO B HEKOTODPBHIX CHydasX, Koria B
paspeiyeMoli J0/iHe DPAa3BHTHI ABa AJJIOBHAJbHBIX T'OPH30HTA HJIH
a//1I0BHAJbHBIH BOJOHOCHBIH TOPH30HT NOJCTH/IaeTcsd KapOoHAaTHbI-
MH TopoiaMu, 00/1a/lalOMIHMH BLICOKOI BOJOHOCHOCTHIO, B Hayalb-
HBEIIl 3Tan NpeABApHTENbHOH pasBellKH HeH3BeCTHO, KaKoi M3 pas-
BHTHIX 3JIeCh BOJOHOCHLIX TOPH30HTOB Oyxer BbiGpaH B KauecTse
OCHOBHOro 51 passeiku. [Tosromy GypeHue MepBbIX pa3BeXOYHBIX
CKBaxKHH MO CTBOPAM JOJXKHO CONPOBOZKAATLCA B 3THX YCJIOBHAX
onpoGoBaHHEM BCeX BCKPblBaeMbIX TFOpPH30OHTOB. B pajpueiiwem
onpobyercs, Kak NpaBujio, TOJBKO HanGoJ/iee NepCHeKTHBHbIN FOPH-
30HT.

Ha nepBonaua/bHOM 3Tane NpeABapHTENbHOH Pa3BelKH IIPOBO-
JATCA B OCHOBHOM TOJIbKO NpPOOHBIE OTKAauyKH, INpPHYEM HA O/HO
MaKCHMa/JbHOe [OHHMKeHHe TNpPOJO/KHTeNbHOCTbIO [—2 CYTOK
(BkJawOuas npokauky). 3atem nas Gosee 0GOCHOBAHHON OUEHKH
(HABTPALHOHHBIX CBOHCTB pa3BeAyeMoro TroOpH3OHTA N0 MJIOMLaxH
BBIGOPOYHO MPOBOAATCS ONbITHHE OTKAYKH, OJHHOUYHBIE H KYCTOBLIE.

B 3aBHCHMOCTH OT YCJIOBHiI 3aJleraHHs pa3BelyeMOro rOpH3OH-
T4 ONBITHbIE OTKAYKH NPOBOAATCH NO-Pa3HOMY.

Ecan ropusoHT — an/10BHAJbHBIE W HENOCPEACTBEHHO CBfA3aH C
peKoi, OMEITHAS OTKa4yka NPOBOAHTCA HA OLHO MaKCHMAaJbHOE I10-
HHIJKEHHEe NPOIOJKHTeNbHOCTEI0 2—3 CYTOK.

Ecam aTa OTKauka KycToBas, ONBITHHINA KYCT COCTOHT H3 leH-

TPaabHOH M JABYX HaOMIOLATeJbHBHIX CKBaXKHH, PaclOJOXKEHHBIX MO
no ofHOMY Jy4y Ha paccrosanax 10—20 u 20—40 » or Llentpais-
HOII.
Yncsao KycToBEIX ONBITHHIX OTKAaueK HA CTAaAuH MpefBapHTe]b-
HOMl pasBelKH He AOJKHO npeBeimate 25—309% ofmero uucaa
OTEITHBIX OTKAYeK.

[poponkurenbHOCTs NMPOGHBLIX H ONBITHBHIX OTKAYeK, MPOBOMLH-
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MBIX A ompefesenusi (HAbTPALHOHHLIX CBOHCTB, He 3aBHCHT OT
pexXuMa YPOBHS B CKBaKHHaX NpH OTKaukaXx. OnucaHHble B MHOrO-
YHCJIEHHBIX PYKOBOACTBAX MeTOJAbl HMX [POBELEHHs MO3BOJSAIOT
onpeaensiTb (HUABTPALUHOHHBIE XAPAKTePHCTHKH BOLOHOCHOTO TOpH-
q0HTAa KaK [Js YCJIOBHil YCTaHOBHBIUErocs, Tak W JJsl YCJIOBHH He-
VCTAaHOBHBILEroCHd pexkuMa (HIbTPalHH.

Ecau pasBegyeMblii TOPH3OHT He HMeeT HENOCDPeJACTBEHHOI TIHI-
PaBJIHYeCKOl CBA3H C PEKOH H NepeKpbiBaeTcsi APYTHM BOAOHOCHBIM
rOPH3OHTOM, CBSI3AHHBIM C PEKOH, OpraHH3allhs ONLITHHIX OTKAaYex
NIPOH3BOJANTCS HECKOJbKO HHaye. B 3THX ycloBusaX o0s3aTelbHO
npoBoAATcH HaOMIOJieHHs 3a PeXXHMOM YDOBHA H B BepXHEM TOpH-
3onTe. JlJsA 3TOr0 mpH OAMHOYHOH OTKayKe H3 HHIKHEro ropHaoHTa
PSIZIOM C OIBITHON CKBaKuHOII AoJKHA GBITb 06OpymoBaHa Habulo-
JAaTenbHasi CKBaXKMHA Ha BepXHHiH roopusont. Ilpm KycroBoit oT-
Kauke psijoM ¢ oOenmu HabJ/I0faTeJbHHMH CKBAXKHHAMH Ha olIpo-
GyeMblil HHXKHHI TOPH3OHT JOJ/IKHO ObITh OGOPYAOBAaHO elle Mo
oAHOIl HabulofaTe]bHON CKBAaXKHHe Ha BepXHHH. MOXKHO Orpanu-
YUTLCA B KaXJOH TOYKe M OJIHOH HaOJ0JaTeJbHOH CKBAaXKHHOMH,
060py0oBaB ee TeJeCKONHYeCKHMH (HJIbTPaMH: BHYTPeHHHM — Ha
HUZKHHH, 8 BHEIIHHM — Ha BePXHHI rOPH3OHTHL

Wneple TpeGoBanusa B 3TOM CJayyae NpeAbABAAIOTCA M K NPOJOJ-
JKHTeJLHOCTH ONBITHLIX OTKayeK. Ilpofo/KHTeNbHOCTh MOJIMKHA
ObiTh Takoii, 4TOOB B KOHIIe OTKA4YKH, IPOBOAMMONH TakKiKe Ha OLHO
MakKCHMajlbHOE TMOHHZKEHHe, B TeyeHHe He MeHee OJHHX CYTOK
Habaionanace crabHau3anus yPOBHS, HCTHHHAF MJH OTHOCHTE/b-
Has. B rnaBe V yxe ykaseiBasoch, 4TO NOJ OTHOCHTE/NbHOi CTaGH-
Ju3alinell TIOHHMaeTcd B 3TOM CJiyyae COXPaHeHHe pPAas3HHIH B
YPOBHSIX BEpXHEro W onpoByeMOro HHIKHEro rOpH30HTA MO KamKJOIl
nape HaGJIOfATebHBIX CKBa:KHH. ITO NO3BOJHT ONpPeAE]HTb, IO-
MHMO (GHILTPALHOHHEIX XAPAKTEPHCTHK, TAaKiKe M KOMIJIEKCHBIM
napamerp B, XapaxkTepH3yIOLIHH YCIOBHS IepeTeKaHHs H3 BhIlLe-
JeXalero ropu3oHTa.

Mozer okasaTthcs, UTO ONpoGyeMBblii HHMXKHHI TODH3OHT Ha JAaH-
HOM yuacCTKe OT/ejeH OT BepXHero mpakTHYeCKH BOJOYNOPHOH TOJ-
ueli HAH mpocjoeM. B 3THX yca0BHAX cTaGHJAM3alUM NPUH OTKayKe
MoxKeT H He ObITh. Ecin HaGJIONEHHA 32 YPOBHAMH B BePXHEM H
HHXKHEM FOPH30HTaX NMOKAaXKyT, YTO B BepXHeM OHH He CHHIKAIoTCH,
a4 B HHXHEM He CTaOHIM3HPYIOTCH, OTKAauKa JOMKHA OHITh Ipe-
Kpamena yepes 3—5 cyrok. [Ipu stux ycaoBuax ob6paGoTka Mmarte-
pHAJIOB OTKA4KH IPOH3BOAUTCHA Kak JJs HAaNOPHOTO TFOPH30HTA, He
HMEIOLIero CBS3H C ApyruMu ropusontamu. Ecim npu passenke Bo-
JAOHOCHOTO rOPH30HTA, He HMEIOIIEro NpAMON CBfSH C peKoi H Ie-
PeKpBIBAIOIIErOCs JPYTHM TOPH3OHTOM, HMEIOIIHM TaKyi CBf3b,
NPH OTKayKax Hactynaer OwbicTpas craGuiansaunus, TO AOCTATOYHO

HANEeXHBIM METONOM OLeHKH IIPOM3BOAHTENBLHOCTH Bojo3aGopa
SIBISIETCSA THAPAaBIHYeCKHUIL.

B arom ciryuae, eC/IH He NpeACTaBJIAETCH BO3MOXKHBIM JOBECTH
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AeGHT ONBITHOW OTKAYKH JO BeJHUHHBI, TPHMEPHO DaBHON MPOEKT-
HOHM TPOH3BOAHTEJIBHOCTH 3KCIIyaTAUHOHHBIX CKBAXKHH, OINBITHbIE
OTKAYKH CJle[lyeT NPOBOAHTL HA ABA-TPH TOHUIKEHHA NIA MmOJydye-
HHSI KPHBBIX 3aBHCHMOCTH ZeGHTa OT MOHHIKeHHS.

B KpynHEIX peyHBIX AOJHHAX TOPHBIX H NMPeAropHLIX obsacTe,
XapaKTepH3yOIWHXCA GOJbIIOH MOLIHOCTBIO aJIIOBHAJBHBIX HJH
aJIJIIOBHAJIBHO-NIPOJIIOBHANBHEIX OT/JIOKEHHH, OTMeyaeTcd 3aMeTHoe
M3MeHeHHe (pUIbTPAIHOHHLIX CBOHCTB BOLOCOAEPIKAIIHX IOPOA C
raybunol. Uto6bl JOCTATOYHO HANEKHO OXapaKTepH30BaTh MOLI-
HOCTb pa3BelyeMOro BOJOHOCHOTO TODH3OHTa W ONpEeJeNHTb BeJu-
YHHY NOMYyCTHMOrO NMOHHXKEHHS TPH €ro S3KCIVIYaTalHH, a TakkKe
olpefeJHTh HanOoJee ONTHMAJLHBEI HHTEPBAJ AJA YCTAHOBKH pa-
Goueil yacTH ¢GHABTPA, HEOOXOAHMO NPOBONHTL 30HAJbHBle TpOO-
Hble OTKauKH. B 3aBHCHMOCTH OT MOIIHOCTH pa3BelyeMOro TOpH-
30HTAa H OT OPHEHTHPOBOUYHOI CTelNeHH HEOXHOPOMHOCTH €ro (uiIb-
TPALUMOHHBIX CBONCTB IIO Pa3pe3y YHCJO OTKAueK B ONHOH CKBAaMu-
He MOMKeT H3MeHsIThCsl OT ABYX Ao natH. lllar ompoGoBanus Takux
I'OPH30HTOB MOXKEeT H3MeHAThes oT 15 mo 40 .

Ha cranum npeasapuTenbHoil pasBeiKH yacTo OKa3blBaeTcs le-
Jecoo6pasHbiM NMPOBOJAHTE 30HAJbHOe ONpoboBaHHe uepes 3aboi
CKBaXHHBl NpH ee OypeHHu. JTO NO3BOJSAET B psifie caydaeB Gouee
00OCHOBAHHO OTpPaHHYHTbL TAy6uHY Oypenuss CkBaxuHBL. Yacro
oKasbiBaercss Gosiee YAOGHBIM NpPOBEJEHHE 30HAJbHBIX OTKaueK ykKe
nocje MPOXOJAKHM CKBaXKHHEL. B 3Tux caydasx onpoboBaHHe MPOBO-
IUTCHA CHH3Y BBepX. Ecam npeacraBisercs BO3MOXKHBIM NOAHATH
ob6cajHble KOJIOHHBI, 30HAAbHOE ONpo6OBaHHe MOXKHO TPOBOAHTH
noc/e0BaTebHO, NPHNOAHUMAA (HIBTPOBYIO H 00CaZHYIO KOJIOH-
HEl. B pszne ciyyaeB okasmiBaerc Gojee VAOOHBIM IIPOBOJAHTH
onpo6oBaHue, NOCIeI0BATeIbHO NpoOCTpesanBas obcaaHble KOJOH-
HBl M TAMIIOHHPYs HHIKHIOIO yxKe ONpPOGOBaHHYI0 4YacTh CTBOJA
CKBaXKHHBL. Bce 30Ha/nbHBEIE NPOOHEIE OTKAYKH NPOBOAATCA HA OJHO
MAaKCHMaJbHOE MOHHXKEeHHe H NpPOoJOJKaloTCA 2—3 CMeHH (BKJIIO-
yas NPOKayky).

Takoe 3onanbHOe ONpoGOBaHHe Iles1eCo06pPasHO NPOBOAHTL Ha
yuacTKe NPoeKTHPYeMoro Bogosabopa.

Cnenyer oTMeTHTb, YTO B pfje CJAydaeB AJs CYKAEHHS 06 W3-
MEHEeHHAX (HAbTPALHOHHLIX CBOHCTB pa3BelyeMOTO TOPH30HTa IO
paspe3y BMeCTO PAaCCMOTPEHHOrO 30HANbHOTO ONPOOGOBAHHS MOMKHO
C yCHexoM HCIOJNb30BATb PEe3HCTHBHMETPOBHIH KapoTax W pacxo-
JIOMETPHIO. DTH BHJBI reoQH3HUECKHX HCCIeNOBAHHHA MOIYT 3aMme-
HHTb 30HAaJbHOe ONpo6OBaHHE NPH pas3BelKe MOA3EMHLIX BOX B KO-
PEeHHBIX TOpOJAX, CJaralluux JoxKe NOJIHHEL. 3agada B GOJBIIHH-
CTBe CayuaeB oOJieruaercsl 31ecCh B CBfI3H C YCTOMYHBOCTBHIO CTEHOK
CKBaXXHHBLI B HHTEepPBaJe pasBe/lyeMOro rOPH3OHTA.

Meronuka npoBefeHHs] PEe3HCTHBHMETDHH H DAacXOIOMETPHH

paa]:cma"rpnaaerca B CNEUHaJbHBIX PYKOBOACTBAX M CTaThax |21,
15].
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H3yyeHHne KauecTBa NMOJA3EMHBIX BOJL M €ro H3IMeHEHUS
no MJIOMAAK H B pa3pese

M3yuene KauecTBa MoJ3eMHBIX BOJ B Pa3BeyeMOM M COCEj-
HHX C HHM TFOPH30HTax ABJAETCA OCOOEHHO BaxKHHIM TpeboBaHHEM
0OpH pa3BellKe IOJHH PAda CpPelHea3HaTCKHX H KasaXCTaHCKHX pek,
rie NpecHble BOJLI aJJI0OBHaJbHBIX OTJIOMKEHHH Ha HEKOTOPHIX
yYacTKax M, INIaBHEIM 00pasoM, B HalnpaB/JeHHH K GOPTaM MOJTHHBI
CMeHSIIOTCS] MHHEDATH30BaHHBIMU BOJAMH.

Becpma BaxHBIM $IBJSIETCS 3TOT BONPOC M NPH pasBelKe peu-
HBIX IOJHH, KOTOpbie ADPEHHPYIOT IMIyOOoKHe BOAOHOCHBIE TOPH30H-
Thl, COJep:Kalllie MHHepaJu30BaHHble BOMIHI.

Bypenne pasBefouyHbIX CTBOPOB H ONpPO0OBaHHE CKBAXKHH IO
3THM CTBOpPaM IIO3BOJIsIeT, KaK [paBHJO, AOCTATOYHO OOGOCHOBAHHO
#aMeTHTh TPAHHIBI PACNpPOCTPAHEHHS NpeCHBHIX H MHHEpaJH30BaH-
HBIX BOL H OXapaKTepH30BaThb paclipelleieHHe HX KOHUEHTpauuii B
npefesax 30HbB MHHepaJH30BaHHBIX Box. Ilpu 3TOM MOMKer moTpe-
6oBaThCs TPOJAJEHHe pa3BefOYHOTO CTBOpPA B CTOPOHY KOpPEHHBIX
60pTOB JOJHHE IJ5 OoJee NOJHOH OleHKH KayeCcTBa TIIOJ3EMHBIX
BOJL 32 TpPaHHIeH pacnpocTpaHeHHs NpeCHHIX BOJ, a TaKXKe HEKO-
TOpOe CrylleHHe DasBelOYHBIX CKBAXHH B CTBOpPe BOJH3H 3TOH
rpaHuUBl A1 ee YyrTouHeHHHA. ONBITHbIe OTKaukH, OAHHOYHblE U
TPYNNoBLIe, CONPOBOXKAaeMble OTOOPOM M aHalM30M NpPo6 OTKauyH-
BaeMoii BOAB, JAIOT B psAje CAyuaeB BO3MOMXKHOCTb OLEHHTb YTIpo-
3y TOJATATHBAHHSA MHHEpPaJH30BAHHBIX BOJ CHH3Y, €CIH 3JeChb pas-
rpYIXaloTCs HalOpHHIE TOPH3OHTEHl, COAepIKallie MHHepPaJH30BaH-
HEle BOJBL.

OzxHako BO Bcex ciayuasix NPH HAJHUMH TAaKHX YCJAOBHU B Npo-
Hecce pasBelKH TpeOyeTcsl BHISICHHTb XapaKTep H BHIJEDXKAaHHOCTb
cnaGONpPOHHIAEMBIX TOJIII, OTAENAIONIHX a/lII0BHAJbHbBIE OTJOKe-
HHSI OT FOPH30HTA, COJepzKallero MHHepaJ/JH3oBaHHBe BOAbL [lo-
3TOMY HEKOTODhIE pa3BeJOuYHble CKBAXKHHBI JNOJIKHBI OBITb TpOHIe-
HBl 10 KpoBau 3Toro ropusonta. [locie ero onpoGoBaHusA mo/MKHA
ObLITh IpOBeJeHa IeMeHTAUHs CTBOJA CKBaXKHHBI Ha BCIO MOIIHOCTD
pasaensiiolleil rOPH3OHTH C1a60NPOHHIIAeMOH TOJIIH.

Boabliasg poib B OKOHTYDHBAHHHM 30HBI PACIPOCTPAHEHHS MH-
Hepa/JH30BaHHBIX BoJ B npejeJax JOJHHEL H B YCTAHOBJEHHH KOH-
TaKTa MpecHbX H MHHEpa/JIH30BAHHBIX BOX MO IAyOHHe NpHHAILIe-
HKHT reoH3HYeCKHM MeTOlaM HCCJIel0BaHHH, TMIaBHEIM o6pasoMm
3JeKTpOpa3BesKe.

BamubIM HCTOYHHKOM HHpopManmnu o0 H3MeHEHHAX KauyecTsa
MOI3eMHBIX BOX MO TyOHHe ABJIAITCA Pe3yJIbTaTh PacCMOTPEHHBIX
BBIlIé 30HAJBHEIX ONPOOOBAHHI BOJOHOCHHIX TOPH3OHTOB, KOJHUYe-
CTEEHHHIX H KaueCTBeHHLIX.

B HeKOTOPHIX PEUHBIX [OJHHAX NPH pasBeike oOHAPYKHUBAIOTCA
Oouary 3arpsisHeHHsl moja3eMHbIX BOX. [lis 0GOCHOBAHHOTO MPOTHO-
332 BO3MOXKHBIX M3MeHeHHH KaueCTBa TNOA3eMHBIX BOJ MOJ BJHA-
HHEM MOATATHBAHHA K NMPOEKTHPYeMBIM Bono3afopam 3arps3HeH-
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HBIX BOJ Tpe&yeTCﬂ B pAje CJay4YaeB BBINOJHHTH KOMIIJIEKC CITelH-
aJbHBIX HCCJIEIOBAHHI 14 OKOHTYpHBAHHA OuYara 3arpsisHeHHA H
BbIAICHEHHA pacnpenesaeHunsn KOHU,EHTpallHI:I 3arpsAsHAOMIHX Be-
uieCTB B Npeegax 3Toro oyara.

Hayqenue KayeCcTBa MoOBepXHOCTHBIX BOJ,
H €ro H3MEHEHHN BO BPEMEHH

[TapannenbHo ¢ u3yyeHHeM KayecTBa NOA3EMHBIX BOJ JOJIKHO
H3y4aThbCH TaKKe M KauyeCTBO MOBepXHOCTHHIX BoA. Ilpu stom cie-
JyeT HMeTb B BH/Y, YTO B pa3HOe BpeM# roja OHO MoXer GHITb pas-
JAHYHBIM. B uwacrHocTH, B IepHOA NMOJOBOAbA KOHLEHTPAIHs 3arpsa-
HSIOWMX BELIeCTB B NMOBEPXHOCTHEIX BOJZAX MOXKeT OBITh BO MHOTO
pa3 MeHblle, YeM B MeXKeHHbIH NMepHoj, BCJIEACTBHE PasjHYHOM CTe-
neHu pa3baBJeHHs OZHOTO M TOrO JKe KOJHYecTBa COpachHBaeMBIX
B peky crokoB. [lostomy HeoGXOIMMO HMeThb [aHHble 0 KauecTBe
BOIBl B PeKe He MeHee ueM Ha TPH-ueThIpe CPOKa B rOAY, B TOM 4HC-
Je 00f3aTesibHO B MeKeHHbIH nepuop Jjetom H 3uMoi. Kpome 310-
ro, ClelyeT YYHTHIBATL H Ce30HHBI xapakrtep c6poca B peKH CTOY-
HBIX BOJ HEKOTOPLIX MPOMBILIIEHHBIX [TPefNPUSTHIL

[Tocne mpoBesenus npefBapHTeNbHOIl pasBefKH HoJKHa OBHITh
naHa NpuOJHKeHHAsd OLEHKAa SKCIJyaTAlMOHHBIX 3al1acoB IOA3eM-
HBIX BOJI N0 HAMEUYEHHOH pacueTHOH CXeMe H YCTaHOBJjeHa Haubo-
Jee palHoHalbHasg B TeXHHKO-3KOHOMHYECKOM OTHOLIEHHH CcXeMma
Bonozabopa. Ilo stum npopa6orTkam onpejensiercs lenecoobpas-
HOCTb JETANBHOI pa3BelkH, NPOBeJleHHe KOTOPOH IIpOeKTHpPYeTCs
NoJ HaMeyeHHYIo cxeMy Bofosabopa.

Ha cranun geranbHON pasBelkH OCHOBHOH 3ajaueil mcciaeno-
BaHHUIl SIBASETCA YTOUHEHHE PACUeTHbIX MNapaMeTPOB Ha ydacTKe
NpoekTHpyeMoro Bonosabopa H yTouHEHHe cXeMbl Bojoszabopa (Ko-
JIMYECTBO CKBaXKHH, WX KOHCTDYKILHf, PACCTOSHHE MEMKIy CKBaXKH-
HaMH, Harpy3Ka Ha CKBaXKHHY H T. JL.).

CocTaB HCcae/l0BaHHi TOT K€, YTO H Ha CTaJHH NpeJBapHTE]b-
HOH pasBelKH, 37eCh JHIIbL ONLITHHIE OTKAuYKH, KaK M[paBHJO, KY-
CTOBble, & KOHCTPYKLHS Pa3BelOYHLIX CKBAaXKMH H HX NeOMTH IIpH
OTKduKax MPHOMUIKAIOTCA K MPOGKTHPYEMLIM KOHCTPYKUMH H Je-
O6UTY SKCIIyaTAalHOHHLIX CKBaXHH. Ko/JHuecTBO pasBeJOYHBIX
CKBaX@{WH 1O JMHHH NPOEKTHpPyeMoro Bojo3aGopa onpejesnsercs
CJIOKHOCTBIO THAPOTEOJOTHYECKHX YCJIOBHII pasBelyeMoro yuact-
Ka, HO He JIOJHO IpPEeBbIlIaTh MOJOBHHBl YHCJA CKBAXKHH IPOEK-
THPYEMOTo Bono3aGopa. B GoablImHCTBe cjyyaeB Ha yuacTKe IIpoO-
eKTHPYEMOTo Bojo3afopa YHCAO pa3Be[0YHHIX CKBaXKHH MO JHHHH
B0/103a00pa MOMKHO COCTABJAATH NPHMEPHO TPETHIO HIIH YETBEPTYIO
yacTh OT YHC/IA MPOEKTHPYEMBIX CKBaXKHH Boxo3abopa.
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PaccmoTrpeB KOMIJIEKC THPOreoJOrHYeCKHX HCCAeN0BaHHi /A
OLIeHKH SKCILIyaTAallHOHHBEIX 3alacoB MOA3eMHBIX BON PeYHBIX 10-
JIHH, HeOOXOIHMO OTMETHTB, UTO CTAAHHHOCTL HCCJAENOBAHHIi MO-
JKeT KOPPeKTHPOBAThLCA B 3aBHCHMOCTH OT THAPOreoJOrHuecKof
H3YYeHHOCTH PaiioHa, 3adBJEHHOH NOTPeGHOCTH B BOJE H OT BOJOHO-
CHOCTH PasBHTHIX B paiioHe oTjoxeHHii. Tak, B psAje caydaes Mo-
JeT OTNacTb HeOOXOAHMOCTb B NPOBEJEHHH I[IOHCKOB HJIH MOTYT
OLITE COBMeILGHEI NMOHCKH M IpejBapuTenbHas passeika, Jau6o
npeABapHTeNbHAA W AeTalbHas pasBeka.
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